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A.

REQUEST

Operator Gazociągów Przesyłowych Gaz-System S.A. (“Gaz-System”) applies for a permit
under section 15a of the Swedish Continental Shelf Act (1966:314) for the laying and
maintaining of a pipeline for natural gas on the continental shelf within the Swedish exclusive
economic zone, in accordance with the pipeline corridor that follows from Appendix A and in
substantial equivalence with what is stated below in this permit application with appendices.

B.

BACKGROUND

B.1

The Baltic Pipe Project

1.

Baltic Pipe Project (”Baltic Pipe”) is a strategic energy infrastructure project of
European common interest with the purpose of creating a new corridor for natural
gas supplies on the European market. The pipeline will enable transport of natural
gas from the North Sea to Denmark and Poland, and to end users in the Baltics, and
Central and Eastern Europe.

2.

The pipeline will partly be laid on the continental shelf outside the Swedish
territorial border, within the Swedish exclusive economic zone.

3.

Baltic Pipe is included in the EU Regulation 347/2013 on guidelines for
trans-European energy infrastructure (the "Energy Infrastructure Regulation") and
has thereby been identified as a Project of Common Interest ("PCI") by EU’s
Member States and the European Commission. Since the Baltic Pipe is recognized
as a PCI, the project has been identified as an important part of creating important
corridors and areas for trans-European energy infrastructures, with the purpose of
integrating the European energy market.1 Furthermore, the PCI status means that the
Baltic Pipe has been identified as a safe and sustainable source of energy, which
increases the diversification of sources of supply, creates more competitive gas
prices on the European market, and contributes to lower costs for decarbonisation –
all in line with EU’s energy policy objectives.2

1
2

Cf. the Energy Infrastructure Regulation preamble 5, 17, 20 and 23.
Cf. the Energy Infrastructure Regulation preamble 3 and 7.
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4.

Baltic Pipe's importance for the European gas market and the strengthening of the
security of supply is further endorsed by the financial support that the project has
been granted by EU. Baltic Pipe is co-financed by EU’s fund Connecting Europe
Facility (CEF). The funding amount granted up to date amounts to EUR 51.4 million
and is allocated for the implementation of the design works and the extension of the
necessary transmission infrastructure on the territories of Denmark and Poland.
Furthermore, in January 2019 the European Commission decided to grant Baltic
Pipe a subsidy for construction work. The subsidy granted amounts to almost EUR
215 million and will be used for the civil works on both the offshore pipeline
connecting the transmission systems of Poland and Denmark, as well as for the
expansion and modernisation of the Polish natural gas transmission system.

5.

Baltic Pipe is planned to be in operation in October 2022.

B.2

The applicant

6.

The Baltic Pipe is a project in collaboration between Gaz-System, a Polish
Transmission System Operator (“TSO”) for gas, and Energinet Eltransmission A/S
(“Energinet”), the Danish TSO for gas and electricity.

7.

Gaz-System is responsible for the supply of natural gas via the transmission system
in Poland. Gaz-System’s core mission is to ensure energy security and to build the
position of a major operator driving the integration of gas transmission systems in
Europe. Currently, Gaz-System holds more than 11 000 km of gas transmission
pipelines, 904 gas stations and one LNG terminal in Świnoujście.

8.

Gaz-System will be responsible for the construction and operation of the new
pipeline between Denmark and Poland, and Energinet will be responsible for the
construction and operation of the new pipeline in the North Sea, as well as for the
onshore components of the Baltic Pipe in Denmark.

B.3

Disposition of the application

9.

The application contains the information required under section 4a of the
Continental Shelf Regulation (1966:314) (the “CSR”) and consists of this
application document with appendices. For further detailed technical and
environmental information, please see the appendices attached to this application
document, which form an integrated part of the application.
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10.

The pipeline route is presented in Appendix A. A Technical Description (the “TD”)
prepared by Rambøll Denmark A/S (“Rambøll”) is found in Appendix B. The
information required for preventing, reducing and controlling pollution from the
pipeline as well as the project’s overall impact on the environment is outlined in a
report prepared by Rambøll (the “Impact Assessment”) found in Appendix C.3

C.

LEGAL SCOPE AND APPLICABLE LAW

C.1

International law - United Nations Convention of the Law of the Sea

11.

Under international law, states have full sovereignty within their territory. In
addition, coastal states have been given some jurisdiction and sovereign rights within
the exclusive economic zone and on the continental shelf outside the state’s
territorial boarder. This follows from explicit provisions in the United Nations
Convention of the Law of the Sea of 10 December 1982 (“UNCLOS”).4

12.

Under article 79.1 in UNCLOS, all states have a right to lay submarine cables and
pipelines on the continental shelf. Under article 79.2 in UNCLOS, the coastal state,
in this case Sweden, may not impede the laying or maintenance of such cables or
pipelines on any other ground than taking reasonable measures for (i) the exploration
of the continental shelf; (ii) the exploitation of its natural resources; and (iii) the
prevention, reduction and control of pollution from the pipelines.

13.

UNCLOS does not entitle the coastal state to impose any additional and/or stricter
requirements or conditions than those set out in article 79 in UNCLOS, i.e. from
what is stated in paragraph 12 items (i) – (iii) above.

3

Neither section 15a of the CSA nor section 4a of the CSR contain any reference to the provisions in the
Swedish Environmental Code (1998:808) regarding the requirement to provide an Environmental Impact
Assessment. Despite the absence of such legal requirement, Rambøll has, on the behalf of Gaz-System,
carried out extensive investigations and surveys regarding the Baltic Pipe’s impact on the environment
and the socio-economic consequences. The investigations and surveys has been compiled in the Impact
Assessment.
4
Sweden has ratified UNCLOS through SÖ 2000:1, and EU has provided their formal confirmation of
UNCLOS through Council Decision 98/392/EC of 23 March 1998 concerning the conclusion by the
European Community of the United Nations Convention of 10 December 1982 on the Law of the Sea and
the Agreement of 28 July 1994 relating to the implementation of Part XI thereof.
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C.2

National law

14.

Swedish law is only applicable within the Swedish exclusive economic zone and on
the continental shelf outside the Swedish territorial boarder given that it is expressly
prescribed in law.

15.

There are two legislative acts applicable within the Swedish exclusive economic
zone and on the continental shelf outside the Swedish territorial boarder; the
Swedish Continental Shelf Act (1966:314) (the “CSA”) and the Swedish Economic
Zone Act (1992:1140) (the “SEZ”).

16.

The provisions in the Swedish Environmental Code are only applicable to operations
in the Swedish exclusive economic zone and on the continental shelf outside the
Swedish territorial boarder if so are explicitly prescribed in the CSA and/or the SEZ.

C.2.1

The CSA

17.

Sweden has ratified article 79 in UNCLOS, i.e. the right to lay pipelines on the
continental shelf, through section 15a of the CSA.

18.

Under section 15a of the CSA, a permit may only be subject to the conditions
necessary for:
(i)

enabling exploration of the continental shelf and exploitation of its natural
resources;

(ii)

the prevention, reduction and control of pollution from the pipelines; and

(iii)

the possibility to use and repair already existing submarine cables and
pipelines.

19.

Under UNCLOS, Sweden has no legal possibility to impose additional requirements
or conditions than those explicitly prescribed in section 15a of the CSA. Hence,
statutory legal requirements with respect to public consultations, Environmental
Impact Assessment or protected areas such as the Natura 2000-areas, are not
prescribed under section 15a of the CSA. A permit process under section 15a of the
CSA is therefore substantially different from the permitting process under section 3
of the CSA regarding permit for the exploration of the continental shelf and/or the
exploitation of its natural recourses, since the above stated requirements are
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applicable in these cases, due to the explicit references made in section 3a of the
CSA.
C.2.2

The SEZ

20.

Under section 4 of the SEZ, the right to explore the continental shelf and exploit its
natural resources is governed by the CSA. According to preparatory works to the
SEZ5, permits for laying submarine cables and pipelines on the continental shelf is
covered by the right to explore the continental shelf and exploit its natural
resources.

21.

A separate permit is thus not required under the SEZ for the laying of pipelines on
the continental shelf within the Swedish exclusive economic zone.

C.3

Natura 2000

22.

As outlined above, the provisions in chapter 7 of the Swedish Environmental Code
regarding protected areas, including chapter 7 sections 28a – 29 of the Swedish
Environmental Code (the “Natura 2000 Provisions”), are not applicable for permit
processes under section 15a of the CSA. Consequently, there is no legal basis for
imposing such requirement within the scope of this permit application.

23.

Notwithstanding the above, Gaz-System has chosen to carry out extensive impact
assessments with respect to the operation’s potential impact on the adjacent
Natura 2000 area Sydvästskånes utsjövatten (SE0430187) (the “Natura 2000
Area”) as if the Natura 2000 Provisions were applicable. According to the impact
assessments that have been carried out, which are all thoroughly presented in
sections 8.2.8 in the Impact Assessment, there will be no adverse effects on the
integrity of the Natura 2000 Area as such or any of the protected species.

24.

Moreover, in the light of EU law and more specifically the Council’s Directive
92/43/EEC of 21 May 1992 on the conservation of natural habitats and of wild fauna
and flora (the “Habitats Directive”), it is noted that EU law does not prescribe a
(statutory) requirement for a separate Natura 2000 permit for operations that may
affect a Natura 2000 area. Under article 6.3 of the Habitats Directive, plans and

5

Prop. 1992/93:54 p. 50 and prop. 2007/08:154 p. 18 f.
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projects that is likely to have a significant effect on a Natura 2000 area shall be
subject to an appropriate assessment of its implications for the Natura 2000 area in
the view of the area’s conservation objects. The assessments carried out by
Gaz-System regarding the impact on the Natura 2000 Area are therefore in full
conformity with the substantial requirements imposed by the Habitats Directive.
25.

For the avoidance of doubt, it should be highlighted that EU law is only applicable
in member states to the extent the member states have jurisdiction or exercise
sovereign rights, see further case C-111/05 Aktiebolaget NN v Skatteverket, case C6/04 Commission v United Kingdom and case C-347/10 Salemink. Thus, EU law has
not a more far-reaching scope in the Swedish exclusive economic zone and on the
continental shelf outside the Swedish territorial boarder than what follows from
Swedish law.

D.

THE PIPELINE ROUTE

26.

The Swedish part of the Baltic Pipe, within the Swedish exclusive economic zone,
covers 84,8 km of the total 273,9 km of the purposed pipeline route in the Baltic
Sea.
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E.

SUMMARY OF TECHNICAL DESCRIPTION

27.

A summary of the technical details for the Baltic Pipe is outlined below. The
presentation in full is found in the TD.

E.1

The pipeline

28.

The pipeline will have an annual transmission capacity of up to ten billion m3 gas to
Poland and up to three billion m3 gas to Denmark.

29.

The pipeline will be designed and constructed in conformity with international DNV
standards (or the superseding standards) for offshore pipelines. Applicable standards
and guidelines for offshore pipeline design are presented in the table below.
Design issue

Code

Wall thickness

DNVGL-ST-F101

Line pipe material

DNVGL-ST-F101

Internal coating

ISO 15741.2

External coating

DNVGL-RP-F106

Cathodic protection

DNVGL-RP-F103

Pipeline stability

DNVGL–RP-F109

Global buckling

DNVGL–RP-F110

Trawl gear impact

DNVGL–RP-F111

Free spans

DNVGL–RP-C203 and DNV-RP-F105

Risk management

DNVGL-RP-F107 and DNVGL-ST-F101

Pre-commissioning of Submarine Pipelines

DNVGL-RP-F115

Risk management in marine – and subsea operations

DNV-RP-H101

PE coating

ISO 21809-1
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Design issue

Code

Concrete coating

ISO 21809-5

The Rock Manual, The use of rock in hydraulic

CIRIA C683, London 2007

engineering

30.

The pipeline will be delivered in approximately 12 meters long sections, which will
be welded together onboard the lay vessel and then laid on the seabed.

31.

The pipe sections are made of high-quality carbon steel. The walls of the pipe
sections will have a minimum thickness of 20,6 mm and the diameter of the sections
will amount to approximately 36 inches. In total, 6 940 pipe sections are expected to
be required for the part of the Baltic Pipe that will be installed on the continental
shelf within the Swedish exclusive economic zone.

E.2

Construction phase

E.2.1

Timeline for performance of the civil works

32.

The pipe-laying process for the pipeline route between Denmark and Poland needs
to be carried out all at once without any interruptions.

33.

The civil works for the pipeline is planned to commence in April 2020 and will
continue until September 2022. As regards the civil works in the Swedish exclusive
economic zone, the following time line is expected:

34.



Seabed interventions March 2021 – August 2022



Installation of pipeline March 2021 – February 2022

However, the civil works within the Swedish exclusive economic zone will not be
carried out continuously during the time periods outlined above under paragraph 33.
The total effective time for the civil works within the Swedish exclusive economic
zone is only a few months. As of today, Gaz-System estimates that the effective time
of the civil works is approximately three months.
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E.2.2

The pipe-laying process

35.

The possible pipeline installation method on the seabed is a technique known as
S-lay. The individual pipe sections will be welded together on the pipe-laying vessel.
The joined pipeline will thereafter leave the vessel through a ramp structure (a socalled stinger) in the vessel’s aft. As the ship moves forward, the pipes are pushed
out from the aft, down to the point of contact on the seabed, forming a curve shaped
like the letter S.

36.

There are two ways for the pipe-laying vessel to move forward in accordance with
the method described above; (i) the ship is equipped with a dynamic positioning
system (“DPS”) and powerful thrusters which allow for a controlled movement with
a maintained positioning, or (ii) the ship moves forward with the assistance of
anchors and special anchor handling vessels. At depths exceeding 20 meters, the
DPS method is the most suitable. Since the Swedish part of the pipeline route is laid
at depths between 32 and 50 meters, the DPS method will primarily be used for
pipe-laying on the continental shelf within the Swedish exclusive economic zone.
For a complete presentation of the pipe-laying process, see section 3.4.2 in the TD.

E.2.3

Seabed interventions

37.

Seabed interventions are necessary on certain parts of the route in order to protect
and provide stability to the pipeline, inter alia since the seabed is uneven and
constantly changing due to currents, sediment movement etc. Due to security
reasons, the need to protect and provide stability to the pipeline is particularly
important when the pipeline is crossing shipping lanes or submarine cables.
Therefore, depending on the local conditions on the seabed, trenching (with plough
or mechanical trenching) and backfilling, rock installation and concrete mattresses
will be required. For a complete presentation of the sea bed interventions, see
sections 3.4.3 in the TD.

E.3

Commissioning and operational phase

38.

Before the pipeline is commissioned, i.e. before transmission of gas is initiated,
testing and pressure test of the pipeline will be carried out. The testing of the
pipeline is not deemed to have any impact in the Swedish economic zone, see
section 3.8.1 in the Impact Assessment.
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39.

The expected operational lifetime of the pipeline is at least 50 years. During the
operational phase, the gas transmission will be continuously monitored, with
planned controls as well as maintenance work. In addition, technical inspections will
be carried out with the purpose of inter alia ensuring that the pressure is correct and
that the infrastructure is safe. The above mentioned supervisory measures will
include geophysical surveys to ensure the integrity of the pipeline and the seabed.
Furthermore, inspections of the thickness of the pipe wall and possible corrosion
will also be carried out.

40.

For a complete presentation of the commissioning and operational phase, see section
3.8 in the TD.

E.4

Decommissioning phase

41.

Due to the long operational phase of the pipeline and the changes that are expected
to occur regarding applicable regulations as well as technical possibilities for
decommissioning, a decommissioning program will be developed first towards the
end of the operational phase. The decommissioning program will be developed in
consultation with the relevant authorities and in accordance with prevailing
regulations. For a complete presentation of the decommissioning phase of the
pipeline, see section 3.9 in the TD.

F.

SUMMARY OF IMPACT ASSESSMENT

42.

Gaz-System has carried out extensive investigations and surveys within a wide
corridor along the pipeline route with respect to inter alia biological, geophysical
and geotechnical conditions. In addition, modelling regarding underwater noise and
sedimentation have been carried out. Gaz-System has also obtained a number of
expert reports, among others a baseline and assessment report from Aarhus
University regarding impact on harbour porpoises, see Sub-appendix 8 to the Impact
Assessment (the “Harbour Porpoise Expert Report”).

F.1

Environmental impact

43.

On the basis of the extensive investigations and surveys that have been carried out
and which are presented in the table below (Table 0-1 in the Impact Assessment),
the overall assessment is that the Baltic Pipe will have a minor environmental impact
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during the construction phase and an insignificant impact during the operational
phase. The negative impact has to a large extent been minimized or completely
removed as a result of careful investigations, choice of technology and methodology,
as well as through mitigation and safety measures. The expected impact is in
principle completely transitory, i.e. temporary impact, and cease when the
construction phase proceeds to the operational phase. As mentioned above under
paragraph 34, the effective time to carry out the civil works in the Swedish exclusive
economic zone will only be a few months in total. As per today, Gaz-System
estimates that the effective time of the civil works is approximately three months.
Thus, the operation is deemed not to have any impact that is expected to cause any
significant environmental impacts, see further chapters 8–10 in the Impact
Assessment.
Aspect

Severity of impact

Overall significance of impact

Bathymetry

Negligible

Not significant

Hydrography and water quality

Negligible-minor

Not significant

Negligible-minor

Not significant

Climate and air quality

Negligible-minor

Not significant

Underwater noise

Minor

Not significant

Habitats

Minor

Not significant

Fish

Negligible-minor

Not significant

Marine mammals

Negligible

Not significant

Seabirds and migrating birds

Negligible-minor

Not significant

Annex IV species

Negligible-minor

Not significant

Biological diversity

Negligible-minor

Not significant

Protected areas

Negligible-minor

Not significant

Physical-chemical environment

Surface sediments and
contaminants

Biological environment
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Aspect

Severity of impact

Overall significance of impact

Natura 2000

Negligible-minor

Not significant

Shipping and shipping lanes

Negligible-minor

Not significant

Commercial fisheries

Negligible-minor

Not significant

Archaeology

Minor

Not significant

Submarine cables and pipelines

Minor

Not significant

Negligible

Not significant

Minor

Not significant

Negligible

Not significant

Negligible-moderate

Not significant

Socio-economic environment

Natural resources and raw
material extraction sites
Military practice areas
Environmental monitoring
stations
Other relevant aspect
Unplanned events

F.2

Impact on the Natura 2000 Area

44.

The Baltic Pipe will cross the Natura 2000 area Sydvästskånes utsjövatten
(SE 0430187). The protected habitats in the Natura 2000 Area are Reefs (1170) and
Sandbanks which are slightly covered by sea water all the time (1110). The
protected species are grey seal (1364), harbour seal (1365) and harbour porpoise
(1351). Gaz-System has conducted comprehensive investigations and surveys of the
above said area and its protected species in order to map the project’s potential
impact on the area.

F.2.1

Protected habitats

45.

Regarding the Country Administrative Board of Skåne’s (“CAB Skåne”)
preliminary classification of the habitats (see Figure 8-49 in the Impact Assessment),
Gaz-System has carried out their own field surveys (such as video recordings of the
seabed (ROV), samplings and side scan sonar) and thus been able to conclude that
the preliminary classification of habitats does not correspond with reality.
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Altogether, the results from Gaz-System’s field surveys shows that there are no
areas along the pipeline route that can be classified as Sandbanks which are slightly
covered by sea water all the time or. Gaz-System will provide the results of these
field surveys to CAB Skåne.
F.2.2

Protected species

46.

The impact on grey seal and harbour seal from the operation subject to this permit
application is presented in sections 8.2.3 and 8.2.8 in the Impact Assessment. The
overall conclusion is that the impact is not significant.

47.

For a comprehensive assessment of the Baltic Pipe’s impact on harbour porpoise,
see the Harbour Porpoise Expert Report. A brief summary is presented in section
F.2.2.1 below.

F.2.2.1

Harbour porpoise

48.

The route of the Baltic Pipe is located within an area where individuals from both
the Baltic Sea and the Belt Sea harbour porpoise population might be present. The
Belt Sea population is large, while the Baltic Sea population is small and critically
endanger (approximately 500 individuals).

49.

Studies have shown that the project area may be inhabited by individuals from the
Baltic Sea population during November – April, see section 2 in the Harbour
Porpoise Expert Report.

50.

According to the Harbour Porpoise Expert Report, the main potential impact on
harbour porpoise during the construction of the Baltic Pipe is continuous underwater
noise from civil works, impulsive underwater noise in terms of munition clearance
and sediment spill from sea bed intervention activities. In addition, general changes
to the habitat is addressed, as well as impact from other unplanned activities such as
oil spills and gas leaks.
Underwater continuous noise from construction vessels and civil works

51.

The main source of potential impact on harbour porpoises from the construction and
operation of the Baltic Pipe is continuous underwater noise.
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52.

The continuous underwater noise caused by the civil works (including all
construction vessels) will not exceed the noise level present in the area today
deriving from existing shipping traffic, see section 8.1.5.2 and 8.2.3.2 as well as
Sub–Appendix 4 in the Impact Assessment.

53.

One of the loudest civil works is deemed to be the rock-placing (including the rockplacing vessel), which is hence used as a worst case. The assessments made in the
expert report are based on a conservative precautionary approach. Even under
unrealistic worst-case assumptions (a harbour porpoise lingering within tens of
meters from the rock–placing vessel for several hours) the noise levels are so low
that a permanent threshold shift (PTS) cannot be induced, see section 5.2 in the
Harbour Porpoises Expert Report and Sub-appendix 4 to the Impact Assessment.

54.

In regards of the risk for temporary threshold shift (TTS), TTS could hypothetically
be caused if a harbour porpoise stays within 80 meters from the rock–placing vessel
for two hours, see Sub-appendix 4 to the Impact Assessment. However, it is deemed
as implausible that this will happen, because the harbour porpoise will leave the
project area when hearing unfamiliar or loud noise, see further below under
paragraph 55.

55.

Furthermore, noise from construction vessels and civil works could potentially cause
behavioural reactions amongst harbour porpoises. Behavioural reactions to
underwater noise from rock placement and other vessel related activities around the
pipeline are expected to occur only in the vicinity of the vessels and remain during
the time when the vessel(s) are present. Since harbour porpoises will move away
from the project area when hearing unfamiliar or loud noise, the risk for temporary
and permanent hearing loss is therefore avoided.

56.

The impact from the underwater noise from the civil works is deemed to be strictly
local, immediate, reversible and of negligible intensity and thus deemed as not
significant.
Underwater impulsive noise

57.

The risk for high impulsive noise emissions which are harmful to harbour porpoises
only emerge when conducting munition clearance. Unexploded ordnance (UXO),
primarily from the Wold War II, can be found anywhere in the Baltic. In order to
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prevent and handle the risks for finding UXO during the construction of the Baltic
Pipe, Gaz-System has developed a comprehensive UXO strategy, see further
Sub-appendix 5 to the Impact Assessment. This strategy includes, among other
things, that comprehensive UXO-surveys will be carried out prior to the laying of
the pipeline, in order to identify any UXOs within the pipeline corridor. For a more
detailed description on how these UXO–surveys are conducted, see Sub-appendix 5
to the Impact Assessment.
58.

If the pipeline cannot be rerouted around the UXO, the clearance of the UXO needs
to be done at site. Due to the harbour porpoise sensitiveness to such impulsive noise,
Gaz-System will use a combination of protective measures in order to mitigate high
impulsive noise emissions.

59.

Gaz-System proposes a seasonal restriction in regards of munition clearance of the
UXO identified during the UXO–surveys, see proposed commitment (h) below. This
commitment entails to avoid munition clearance during November to April (the
period when the Baltic sea population may be present in the project area). In
addition, Gaz-System will also use different noise mitigating measures, for example
bubble curtains and measures to detect and deter animals from the area of the
explosion. For a detailed presentation of the proposed mitigating measures, see
section 7.2 and Sub-appendix 5 to the Impact Assessment.

60.

Notwithstanding the above, Gaz-System cannot rule out the risk that further UXO
may be encountered when carrying out the civil works. If that will be the case, GazSystem will be forced to carry out munition clearance even during the period April–
November. Gaz-System will in such cases contact concerned authorities (the
Swedish Coast Guard, the Swedish Armed Forces, the Swedish Maritime
Administration and CAB Skåne) and conduct such munition clearance in
consultation with them.

61.

With respect to above mentioned precautionary and protective measures in order to
avoid high impulsive noise emissions that are harmful to harbour porpoises in
connection with munition clearance, the impact from such munition clearance, is
deemed as not significant, see sections 6.3.1 and 10–11 in the Harbour Porpoise
Expert Report and section 8.4.2 in the Impact Assessment.

17(26)

19 March 2019

Sediment suspension
62.

Another potential impact to the harbour porpoise from the construction of the Baltic
Pipe is sediment suspension caused by seabed disturbances from inter alia pipelaying and civil works. Since sediment suspension will only occur in relative

proximity to the pipeline, the potential impact (such as visual impairment,
increased turbidity, behavioural impacts and contaminations) caused by the civil
works is assessed to be of minor importance to harbour porpoises, and therefore
not significant. See further section 4.2 and section 6.2 in the Harbour Porpoise
Expert Report.
Oil spill and gas leaks
63.

Other identified unplanned event what may have a potential impact to harbour
porpoise are the risk of oil spill during the construction phase and the risk of gas
release from the pipeline during the operational phase. However, since the likelihood
of both these events6 are considered as negligible, the potential impact is deemed as
not significant, see further section 6.3.2 and 7.4 in the Harbour Porpoise Expert
Report.

G.

INFORMATION FOR THE ASSESSMENT UNDER
SECTION 15a OF THE CSA

G.1

Enabling exploration of the continental shelf and exploitation of its natural
resources

64.

There is only one permit granted for the extraction of natural resources at the seabed
in southern Sweden, which is the sand extraction site at Sandhammar bank, located
approximately 20 km from the route of the Baltic Pipe. In addition, the Geological
Survey of Sweden has identified one additional area suitable for sand- or gravel
extraction, which is Sandflyttan, located approximately 20 km from the route of the
Baltic Pipe.

6

For instance, the risk of gas release during operation is calculated to be on average once every 293 500
years.
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65.

Given the long distances to both Sandhammar bank and Sandflyttan (approximately
20 km), the Baltic Pipe is deemed not to have any impact on the possibilities to
explore the continental shelf or extract its natural resources.

66.

As far as Gaz-System is aware, there are no permitted offshore wind farm projects
along the intended route of the Baltic Pipe within the Swedish exclusive economic
zone.

67.

For a complete presentation of the Baltic Pipe’s impact on the exploration of the
continental shelf and the extraction of its natural resources, see further sections 8.3.4
and 8.3.5 in the Impact Assessment.

G.2

Measures to prevent, reduce and control pollution from the pipeline

68.

The pipeline will be constructed in accordance with international established
standards, including DNV Offshore Standard F101 Submarine Pipeline Systems
(DNVGL-ST-F101, 2017) and its superseding standards.

69.

Gaz-System has in the Impact Assessment identified various risks and scenarios that
may lead to pollution from the pipeline, such as gas leaks. The most significant risk
in this respect occurs in the area where the pipeline crosses shipping lanes.
Therefore, Gaz-System has already through the design of the pipeline and the
intended construction methods mitigated the risk for pollution, for example by
ensuring stability and protection of the pipeline at the seabed. Gaz-System will
implement routines to apply in case a gas leak is detected.

70.

For a complete presentation of measures taken in order to prevent, reduce and
control pollution from the pipeline, see further section 3.3 in the Impact Assessment
and section 3.3 in the TD.

G.3

Use and repair of existing submarine cables and pipelines

71.

For the Swedish part of the Baltic Pipe, the pipeline will cross nine submarine
cables, which are presented in the table below (Table 8-100 in the Impact
Assessment). No pipelines will be crossed.
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Name

Type

Owner

Status

Power cable

Baltic Cable AB
(Statkraft)

Active

Germany-Sweden 2

Telecommunication

Telia

Inactive

Germany-Sweden 4

Telecommunication

Telia

Inactive

Trelleborg-Neumueran

Telecommunication

Telia

Inactive

Hansa Power Bridge

Power cable

Svenska kraftnät

Planned

Germany-Sweden 5

Telecommunication

Telia

Inactive

Baltic Cable

Unknown*
Bornholm submarine
cable

Found at HELCOM (HELCOM, n.d.)
Telecommunication

GlobalConnect A/S

Proposed

Unknown* (X1, X2)
Finding in survey

*Determination of the type and owners of the unknown cables will be handled as a part of the detailed design of
the project.

72.

At these crossings, 0,3 meter thick concrete mattresses will be used in order to
separate the pipeline from each cable. Therefore, Gaz-System deems that the
crossing of cables will not affect the possibility to use and/or repair any of the
existing submarine cables.

73.

Gaz-System also intends to enter into agreements with all affected cable owners
regarding how the crossing of the respective submarine cables shall be conducted,
before to the commencement of the construction phase.

74.

For a more detailed presentation of Baltic Pipe’s crossings of submarine cables, see
further section 8.3.4 in the Impact Assessment.

H.

CONSIDERATIONS REGARDING COMMITMENTS

75.

As presented above, the possibilities to prescribe conditions other than those
explicitly prescribed in section 15a of the CSA is not possible. Hence, Gaz-System
suggest an aggregated condition for the purpose of facilitating future maintenance /
repair of existing cables.
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76.

Furthermore, Gaz-System suggest a number of precautionary measures for the
applied operations.

I.

PROPOSED CONDITION AND COMMITMENTS

77.

In accordance with CSA, Gaz-System proposes that the Government prescribes the
following condition.
(1)

In order to safeguard the possibility to use and repair existing submarine
cables at the continental shelf, the company shall consult the owners of the
existing submarine cables with respect to the technical aspects of the
pipeline’s crossing of each submarine cable. Consultation shall be held well
in advance before the laying of the pipeline. At the consultation, the
company shall provide the owners of the existing cables the possibility to
submit their comments regarding the technical aspects and the company
shall consider these, to the extent possible, in order to facilitate the use and
repair of the existing cables.

78.

In addition to the proposed condition, Gaz-System also undertakes to comply with
the following precautionary commitments and safety measures.
(a)

Unless otherwise stated in the commitments below, the
operation shall be designed and conduceted mainly in
accordance with what the company has stated in this permit
application and in other related documents in the matter.

(b)

The company shall inform the Swedish Maritime
Administration and the Swedish Coast Guard at least one (1)
month before the laying of pipeline operations commence.
The company shall thereafter continuously inform the
Swedish Maritime Administration and the Swedish Coast
Guard about the progression of the operation as well as when
the work is completed, in order for the Swedish Maritime
Administration to keep the maritime transport informed via
international established systems, such as NtM (Notification
to Mariners), ENC (Electronic navigational chart) and
navigation alerts. The same applies for maintenance work,
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where such information shall be provided one (1) month in
advance. If not possible, the information shall be provided as
soon as possible.
(c)

The company shall at least one (1) month before the pipelaying operation commences, hold consultations with the
Swedish Maritime Administration, the Swedish Transport
Agency and the Swedish Coast Guard regarding the measures
required for protecting the maritime transport against
disturbances and to ensure the safety of ships passing in the
shipping lanes C – G as set out in the Impact Assessment
Table 8-88. The company shall bear the costs for these
measures and the company shall follow the instructions
provided by the Swedish Maritime Administration, the
Swedish Transport Agency and the Swedish Coast Guard.

(d)

During the construction phase, and the operational phase
when maintenance works is carried out, the company shall
implement temporary safety zones of 1.000 –1.500 meters
around the pipe-laying vessels and 500 meters around other
project related vessels.

(e)

After laying the pipeline, the company shall notify the
Geological Survey of Sweden, the Swedish Maritime
Administration, the Swedish Coast Guard, the Swedish
Meteorological and Hydrological Institute (SMHI), the
Swedish Armed Forces and relevant fishing organizations
(bottom trawling and pelagic fishing) of the exact route of the
pipeline and its contact with the seabed along the route on the
Swedish continental shelf. Information shall be provided in
the coordinate form that each authority requests.

(f)

The company shall establish a control program for monitoring
the operations during the construction and operational phases.
The control program shall be drafted in consultation with the
Swedish Coast Guard, the Geological Survey of Sweden, the
Swedish Environmental Protection Agency, the County
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Administrative Board of Skåne, the Swedish Maritime
Administration, the Swedish Transport Agency, the Swedish
Agency for Marine and Water Management, and the Swedish
Meteorological and Hydrological Institute (SMHI). The
control program shall continously be subject to review and
admendments if necessary. Conducted surveys, studies, etc. in
accordance with the control program shall be made available
to each authority.
(g)

Waste shall be sorted at source and stored in accordance with
a waste management plan drafted by the company, and shall
be transported to land for disposal in accordance with
applicable regulations for the waste in question.

(h)

If munitions objects or other undetonated warfare agents are
identified within the pipeline corriodor during the UXO–
surveys, the company shall be responsible for ensuring that
these objects are in first hand avoided through re-routing or
secondly are subject to munition clearance if so is required
from a safety perspective. The Swedish Coast Guard, the
Swedish Armed Forces (to vb-mts@mil.se), the Swedish
Maritime Administration and CAB Skåne shall be informed
prior to the munition clearance. The Company is obliged to
take adequate protective measures in order to, as far as
possible, reduce high emission levels of underwater noise.
Munition clearance of unexploded ordnance identified during
the UXO-surveys are not allowed during the period
November–April.

(i)

What is prescribe above under (h) with respect to time
restriction for munition clearance, shall not apply in relation
to such unexploded ordnance which may be found first when
civil works are carried out and which could not reasonably
have been identified during the UXO-surveys. In such case of
munition clearance, the company shall first consult with the
The Swedish Coast Guard, the Swedish Armed Forces, the
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Swedish Maritime Administration and CAB Skåne. In
addition, the company shall take adequate protective measures
in order to, as far as possible, mitigate the risk of affecting
harbour porpoise.
(j)

The company shall draft contingency plans for the
construction phase (for possible accidents during the
construction work) and the operational phase. The
contingency plans shall be drafted in consultation with the
Swedish Coast Guard. The contingency plans shall, in
accordance with the Helsinki Commission (HELCOM)
guidelines, contain action plans to minimize the effects of any
possible accidents.

J.

CONSULTATIONS HELD

79.

Gaz-System has held consultations in the form of meetings with the CAB Skåne, the
Swedish Agency for Marine and Water Management and the Swedish
Environmental Protection Agency. Public consultations have been held with
authorities, municipalities and individuals that are particularly concerned. For a
summary of the comments received, see Sub-appendix 7 to the Impact Assessment.

80.

In parallel with the consultation process, countries that are likely to be affected by
the transboundary activity have been notified of the project in accordance with the
Espoo Convention. The countries have also been given the opportunity to submit
their comments regarding the operation. Among others, the German Armed Forces
has stated that the proposed route in the Swedish exclusive economic zone crosses
military training areas for submarines. Hence, Gaz-System has adjusted the pipeline
route to accommodate this. Further consultations, considerations, and decisions in
accordance with the Espoo procedure are currently on–going.7

81.

The preparatory work, the dialogue with the authorities, and the comments from
neighboring countries have enabled relevant limitations of the scope of Impact

7

See section 10 and Sub-appendix 7 to the Impact Assessment.
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Assessment. It has also contributed to ensuring that the project’s material have been
thoroughly prepared and relevant supplementary analysis being conducted.

K.

HANDLING OF THE CASE

82.

Gaz-System reiterates that the Baltic Pipe is a PCI. According to the Energy
Infrastructure Regulation, permit applications for PCIs shall be given the fastest
handling of the application that is legally possible. This means that all PCIs,
including the Baltic Pipe, shall be prioritized and treated as of significant national
interest in the permitting processes.

83.

Since only one permit is required for the part of the Baltic Pipe that concerns the
Swedish exclusive economic zone, it is not meaningful to follow the formal
procedure as set out in the Energy Infrastructure Regulation because that would in
practice lead to one additional permitting step at the Swedish Energy Markets
Inspectorate.

84.

Corresponding permit applications have also been submitted to the Danish and the
Polish permit issuing authorities for the operations within these countries territorial
water and economic zones – it is therefore of significant importance that the
Swedish permit process will not delay the enforcement of this project.

85.

Considering the above, Gaz-System request that this application shall be subject to
an expedited procedure at the Government.

Malmö, 19 March 2019
OPERATOR GAZOCIĄGÓW PRZESYŁOWYCH GAZ SYSTEM S.A., by

Therese Strömshed
(though proxy)

Frida Andersson
(through proxy)
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APPENDIX A – MAP AND COORDINATES FOR THE ROUTE
The bold black line represents the pipeline route (250 meters on each side from the centerline of
the route) for Baltic Pipe within the Swedish Exclusive Economic Zone (EEZ), Figure 0-1.

Figure 0-1 Offshore section of the Baltic Pipe route, within the Swedish Exclusive Economic Zone.

Table 0-1 presents the coordinates for the Baltic Pipe route within Swedish EEZ. The TP and IP
points define the curve on the Baltic Pipe pipeline route. The full TP/IP list for the Baltic Pipe has
sets of 28 TP/IP, where IP11 to IP16 represents the pipeline route within Swedish EEZ.
Description of terms:
TP: Tangent point
IP: Intersection points
KP: Kilometre point

PL1-RAM-14-Z03-RA-00003-EN-0-011Fel! Hittar inte referenskälla.

Table 0-1

Coordinates for the Baltic Pipe route within Swedish EEZ.
Easting

Northing

Heading

TP 11A

365045.10

6112526.34

99.04

IP 11

365063.84

6112523.36

TP 11B

365082.61

6112520.62

98.32

49.077

TP 12A

376227.89

6110891.14

98.32

60.341

IP 12

376342.73

6110874.35

TP 12B

376458.53

6110866.48

93.89

60.573

TP 13A

387626.45

6110107.72

93.89

71.767

IP 13

387695.56

6110103.03

TP 13B

387764.81

6110101.53

91.24

71.905

TP 14A

394023.08

6109965.92

91.24

78.165

IP 14

394103.06

6109964.18

TP 14B

394182.83

6109958.19

94.30

78.325

TP 15A

404147.50

6109209.58

94.30

88.318

IP 15

404195.88

6109205.95

TP 15B

404244.19

6109201.37

95.41

88.415

TP 16A

426972.00

6107049.63

95.41

111.244

IP 16

427182.11

6107029.74

TP 16B

427393.16

6107027.62

TP/IP

Radius

KP Point

Points

PL1-RAM-14-Z03-RA-00003-EN-0-011Fel! Hittar inte referenskälla.

49.039
3000.00

3000.00

3000.00

3000.00

5000.00
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0.

PROJECT DESCRIPTION
In this chapter the various activities and phases related to construction and operation of the
Baltic Pipe project are outlined. This will be the basis for assessing the environmental impacts of
the project associated with the Swedish part of the project i.e. within the Swedish EEZ waters.
The description presents the field surveys conducted in order to inform the project design along
with the design parameters relevant for the environmental impact assessment, which are
thereafter outlined. Further, dimensions of the pipeline, coating and anodes for corrosion
protection are described.
The construction work described in the following sections is divided into seabed interventions
work and offshore pipelay.
Following construction, pre-commissioning will take place for preparing the pipeline system for
operation. Pre-commissioning includes pressure testing of the pipeline, which includes filling of
the pipeline with seawater (possibly treated with an oxygen scavenger chemical to prevent
corrosion), pressure testing, and discharge of the treated seawater into the sea in Faxe Bugt at
the Danish coast. However, pre-commissioning will have no impact within the Swedish EEZ and
therefore it is not described in the report.

0.1

Pipeline route
The route for the offshore section of the Baltic Pipe, linking Denmark and Poland, is shown in
Figure 0-1.
The Baltic Sea part of the Baltic Pipe is composed of four route segments and include the
following:
•
•
•
•

Landfall in Faxe Bugt at the Danish coast and pipeline through Danish waters to the
Swedish EEZ border;
Swedish offshore route passing through Swedish EEZ waters;
Danish offshore route passing through Danish EEZ/territorial waters around Bornholm;
Pipeline through Polish waters to landfall in Niechorze, alternatively Rogowo.

The pipeline will not cross territorial (coastal) waters in Sweden.
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Figure 0-1 Offshore section of the Baltic Pipe route.

The lengths of the various route segments are shown in Table 0-1.
Table 0-1 Route length in the different EEZs. The disputed area is an area where the exact border
between Denmark and Poland has not been ratified by the time of issuing the EIA.

Route section

Route lengths in different TW and EEZs [km]
Danish

Swedish

Disputed area

Polish

Total

107.4

84.8

30.3

51.5

273.9

Proposed pipeline
route

Offshore route through the Swedish EEZ
The offshore route passing through the Swedish EEZ is shown in Figure 0-1.
The profile of the route including landfall in Faxe Bugt in Denmark and landfall in Niechorze in
Poland, is shown in Figure 0-2. The pipeline route enters the Swedish EEZ 47.3 km from the
Danish landfall, at a water depth of approximately 34 m. From there, the route extends
eastwards until the border to the Danish EEZ around Bornholm, 132.1 km from the Danish
landfall.
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Figure 0-2 Profile of the route from Faxe S to Niechorze.

0.2

Field surveys
Geophysical and geotechnical surveys have been carried out, starting in October 2017 in Danish
waters, and in June 2018 in the Swedish EEZ. The survey results forms the basis for the detailed
engineering design of the pipeline system. Furthermore, these survey results have been used
together with the environmental survey results as well for the environmental baseline description
when assessing the possible environmental impacts of the pipeline project (see chapter 8 in EIA).
Additional geophysical and/or geotechnical surveys might be carried out during the pipeline
installation phase. This could include an additional survey for possible UXO (Unexploded
Ordnance) objects and other surveys for ensuring an optimal and safe pipeline installation.
Geophysical surveys
The geophysical investigations include multibeam bathymetry, side scan sonar, magnetometer
measurements and high frequency seismic investigation of the uppermost 10 m of the seabed.
Geophysical investigations have been carried out in a 500 m wide corridor around the centreline
of the pipeline routes (250 m at each side). For Natura 2000 sites, the survey corridor has been
expanded to 1,000 m around the centreline. In some areas with special challenges related to
crossings and the environmental conditions, the survey corridor has been expanded to 2,000 m
around the route centreline.
The results of the geophysical surveys have been used for optimizing the final route and pipeline
design and installation design. This optimisation includes identification of possible UXO objects at
the seabed for ensuring that they do not pose a risk to the pipeline (see Section 5.7.1 in MKB)
and identification of possible cultural heritage objects for ensuring that no damage to these takes
place.
Geotechnical surveys
The geotechnical investigations include CPT (Cone Penetration Test) measurements and vibrocore
sediment sampling along the route alternatives. At depths larger than 10 m, cone penetration
tests and vibrocore sampling were carried out at one position for every three kilometres of the
route.
Other surveys
Surveys of water chemistry, seabed sediment, macrozoobenthos, fish, harbour porpoise and
seabirds were performed during 2017 and 2018. Table 0-2 shows the surveys conducted within
the Swedish EEZ.
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Table 0-2 Surveys conducted in Swedish EEZ within the Baltic Pipe project.

Surveys
Water chemistry sampling

Specifikation

Time period

4 stations along pipeline corridor,

March 2018

surface and bottom water, profile
Seabed sediment sampling

8 stations along pipeline corridor,

February, March 2018

sediment properties/contaminants
Macrozoobenthos sampling

35 stations along pipeline corridor

Spring, summer and autumn

Video recordings (with ROV)

Along pipeline corridore within Natura

of seabed

2000 area

Bottom and pelagic trawl (and

8 stations along pipeline corridor

January, Febr 2018

4 C-POD stations along pipeline corridor

November 2017 – April 2018

Observations of harbour

Visual observations from aircraft

November 2017, February,

porpoise

(transects)

March 2018

Observations of seabirds (on

Visual observations from aircraft

November 2017, January,

sea surface)

(transects)

February, March, April 2018

Observations of migrating

1 station, visual observations and radar

March, April, May 2018

seabirds

recordings from vessels

2018
November 2018

acoustic recordings)
Acoustic recordings of harbour
porpoise

0.3

Pipeline design
The pipeline system will be designed in accordance with the DNVGL offshore standard F101
Submarine Pipeline Systems (DNVGL-ST-F101, 2017), and any other national requirements that
the authorities may have or disclose during the liaison process (Ramboll, 2017).
The following assumptions have been used to form the basis for design of the wall thickness of
the pipeline:
•
•
•
•

Considered diameter of the pipeline: 36" (fixed inner diameter of 872.8 mm);
Estimated annual transfer volume: up to 10 billion m3/year;
Expected input pressure to the onshore network in Poland: 84 barg;
Design pressure 120 barg.

The offshore pipeline will be constructed using high-quality carbon steel, commonly used for the
construction of high pressure pipelines. Pipe joints with a length of approximately 12.2 m will be
welded together during a continuous pipe-laying process. Steel pipes with standard thickness will
be used.
In the offshore part wall thickness will have minimum of 20.6 mm (zone 1, see Table 0-3). The
wall thickness was calculated according to the risks to the pipeline integrity along the pipeline
route. With the required wall thickness, no buckle arrestors are required to prevent propagating
buckling (Rambøll, 2018d).
Table 0-3 Required wall thickness for the 36’’ diameter Baltic Pipeline - zone 1, i.e. medium safety class
(Ramboll, 2017).

Wall thickness criteria

Safety Zone

Unit

Governing criteria
Selected API wall thickness
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Coating
Internal flow coating
The line pipe joints will be coated with internal flow coating to limit flow friction. The coating will
consist of 0.1 mm epoxy paint.
External anti-corrosion coating
External anti-corrosion coating will be applied to the pipeline to prevent corrosion. This coating
consists of 4.2 mm polyethylene (PE).
Concrete weight coating
The on-bottom stability design complies with the requirements from DNVGL’s recommended
practice On-bottom stability design of submarine pipelines (DNVGL-ST-F101, 2017).
Concrete weight coating with a thickness ranging between 50 mm and 120 mm will be applied
over the pipeline’s external anti-corrosion coating to provide on-bottom stability (Figure 0-3).
While the primary purpose of the concrete coating is to provide stability, the coating also
provides additional external protection against external load, e.g. trawl gear.
To assess the on-bottom stability of the offshore part of the Baltic Pipe as subject to wave and
current loading, calculations have been made of how thick a of concrete weight coating is
required, and to identify where seabed interventions are required.

Figure 0-3 External concrete coating on top of the three-layer anticorrosion coating covering the steel
line pipes.

While the concrete thickness ranges from between 50 mm and 120 mm, the concrete density is
between 2,250 and 3,400 kg/m3. In this report, the average concrete weight coating is assumed
to be 100 mm @ 3,040 kg/m3.
For some sections of the pipeline, stability cannot be proven by weight coating alone. In these
areas, the pipeline will be trenched or occasionally covered by rocks for stability purposes. Ideally
it will be trenched, but if trench depths cannot be achieved, rock dumping may be used. This is
further detailed in Section 0.4.
Field joint coating
To facilitate welding of the 12.2 m long steel pipe joints on the installation vessel, the pipe
coating is stopped before the steel pipe ends. The cut-back lengths are estimated at 240 mm for
the anticorrosion coating and 340 mm for the concrete coating. After completion of the
circumferential weld, the bare steel area is protected by a heat shrink sleeve, and the void
between the adjacent concrete coatings is filled with polyurethane (PU) foam.
Corrosion protection design
The field joint coating and the cathodic protection design have been made to comply with the
requirements of DNVGL-ST-F101 (2017), DNVGL-RP-F106 (2017), and DNVGL-RP-F103 (2016).
Document ID: PL1-RAM-14-Z03-RA-00011-EN
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The maximum operating temperature is conservatively assumed to equal the maximum design
temperature with respect to the technical design, and the external barrier coating is envisaged as
4.2 mm, 3-layer PE coating in accordance with DNVGL-RP-F106 (2017).
External coating will be applied to the pipeline to prevent corrosion. Further corrosion protection
will be achieved by sacrificial anodes of aluminium. The sacrificial anodes are a dedicated and
independent protection system to that of the anticorrosion coating. The cathodic protection shall
provide sufficient anode mass to protect the pipeline during the entire design life (Ramboll,
2017). For concrete coated pipelines, it shall be ensured that the anode does not protrude from
the coating. Therefore, an anode thickness of 45 mm will be adopted, irrespective of the concrete
coating thickness (Ramboll, 2017). The dimensions and properties of the individual anodes are
shown in Table 0-4.
Table 0-4 Anode properties (Ramboll, 2017). The anodes consist of aluminium alloy (Al-Zn-In).

36-inch pipeline
Anode inner

Anode

diameter (ID)

thickness

[mm]
932

Anode length

Anode weight

[mm]

[mm]

45

240

Anode current output
Buried

Exposed

[kg]

[A]

[A]

86.41

0.10

0.36

The Baltic Pipe offshore pipeline has been designed with an anode mass of 1,180 kg/km. This
amount has been designed to ensure a sufficiently large anode surface; the anode consumption
has been calculated to be a maximum of 495 kg/km, during the 50-year design life of the
pipeline. This corresponds to a maximum anode consumption of 7.9 kg/km/year.
In practice, the release will be much lower as the role of the anodes is to provide back-up
protection in case the coating of the pipeline is damaged; only a small fraction of this amount will
be released.
The recommended composition of anode material is outlined in Table 0-5.
Table 0-5 Recommended compositional limits for anode materials (DNVGL-RP-F103, 2016).

Element

Al-Zn-In anodes
Min [%]

Aluminium (Al)
Zinc (Zn)

Max [%]
remainder

4.50

5.75

0.016

0.030

Cadmium (Cd)

-

0.002

Iron (Fe)

-

0.090

Copper (Cu)

-

0.003

Silicon (Si)

-

0.12

Indium (In)
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Inventory of materials used for construction of the offshore pipeline
Table 0-6 summarises the expected inventory of materials used for construction of the offshore
pipeline in the Swedish EEZ and for the total offshore route.
Table 0-6 Use of materials for construction of the offshore pipeline in the Swedish EEZ.

Material
Length of pipeline [km]
Steel [t]
Internal flow coating, 0.1 mm epoxy paint [t]
External epoxy coating, 4.2 mm, 3 layer PE [t]
Field joint coating, Heat shrink sleeve [no.]
100 mm, 3040 kg/m density concrete weight
coating [t]
3

Field joint coating, foam PU [t]

0.4

Route in the Swedish
EEZ

Total offshore route

84.7

273.9

37,490

130,137

25

82

865

2866

6,771

22,427

76,158

252,355

1,775

5,878

Offshore construction
Offshore construction includes the overall activities; seabed preparation, pipelaying and seabed
interventions.
Seabed preparation
When the data from the geophysical and geotechnical surveys has been analysed, the detailed
pipeline route has been defined. This route has been selected with consideration to possible
submerged objects resting on the seabed (including wrecks, munitions objects etc.) which have
been avoided as far as possible.
A detailed magnetometer survey covering a corridor around the pipeline route will also be
executed before seabed interventions and pipe-lay activities. This is to confirm that no buried
munitions objects or similar are present in the project area. If objects are found, the Swedish
Armed Forces, the Swedish Coast Guard and the County Administrative Board of Skåne will be
informed about the location.
Clearance of possible munitions objects identified by the magnetometer survey in Swedish EEZ
waters will, if required, be executed by a qualified contractor on cost of the project, after
approval from the applicable Swedish authorities. Because objects resting at the seabed will be
avoided as far as possible when designing the route, possible occurrences of munitions objects
identified from the magnetometer survey is considered an unplanned event and have been
assessed as such (see EIA.
Pipelaying in the Swedish EEZ
Pipelaying will take place in difference steps, which is described in the following.
Offshore pipe-lay methods
The possible pipeline installation method for the 36” gas transmission pipeline is by S-lay vessel,
a typical configuration being presented in Figure 0-4.
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Figure 0-4 A typical pipeline installation by S-lay vessel.

Onboard the lay vessel, the coated pipe joints are welded onto the pipeline, which leaves the
barge via the stinger from where it describes an S-curve to touchdown on the seabed. The critical
locations during pipelay are the overbend on the stinger and the sag bend at the touchdown
point. The overbend stresses are controlled by a suitable stinger configuration, while buckling at
the sag bend is prevented by tension in the pipeline, provided by tensioners on the lay vessel.
In deep waters (i.e. deeper than 20 m) the lay vessel will likely be provided with a dynamical
positioning system (DPS) and powerful thrusters, enabling it to maintain position and move
forward. The Swedish part of the route is in water depths ranging between 32 and 50 m and
therefore a DP vessel is envisaged here. The option of using an anchored vessel remains open for
specific circumstances depending on the installation contractor’s vessel planning constraints.
Seabed interventions
Seabed interventions are planned at some sections of the pipeline route to ensure stability and
protect the integrity of the pipeline. The locations where seabed interventions are required are
identified based on stability analysis and quantitative risk assessments, taking into consideration
the water depth, local seabed conditions, ship traffic density, etc.
In general, seabed interventions that may be needed include:
•
•
•
•

Protection of existing pipelines or cables at crossings;
Intervention at boulder areas to reduce free spans;
Rock installation or trenching to reduce the actions from waves and current;
Trenching or occasional rock cover at large shipping lanes.

In this project, seabed interventions are generally required at shallow (less than 20 metres water
depth) and where the pipeline crosses existing cables, pipelines and shipping lanes.
The protection of the pipeline is both facilitated by the mechanical design of the pipeline as
outlined in Section 0.4 and by protection aided by burying the pipeline into the seabed
(trenching) or by establishing support and protection by means of rock installation or sand
supply.
For the Baltic Pipe offshore project, the following definitions are used with respect to seabed
intervention work:
•

Trenching: Lowering of the pipeline into the seabed by establishing a trench in the
seabed by mechanical means. This can be done pre-lay by use for post-lay using e.g.
ploughs;
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•

•
•

Backfilling: Can either compromise filling seabed materials and/or materials provided
from other sources (in this project rocks from existing quarries or sand from borrow
ground) into the trench (artificial backfilling), or leaving the trench after installation of
the pipeline within the trench so that it gradually becomes filled by sediments due to the
natural sediment transport mechanisms in the area (natural backfilling);
Rock installation: Providing rocks to the seabed from a Fall Pipe Vessel (FPV) for
establishing support and protection of the pipeline;
Concrete mattress installation: Installing concrete mattresses on the seabed for
establishing support and protection of the pipeline.

In this project, artificial backfilling of the trenched pipeline will in general be performed by using
the seabed material excavated from the trench. However, there is a possibility that rock might be
used for backfill if the seabed does not poses the right properties.
Trenching and backfilling
Trenching of the pipeline will be performed by ploughing or by mechanical trenching.
Trenching is assumed to take place down to at least approximately 2 m below the seabed
surface, to ensure a buffer of approximately 1.0 m between the mean seabed level and top of
pipe (TOP).
Trenching after pipeline installation is an efficient solution at water depths greater than
approximately 12 m. Trenching in these instances is planned by post-lay ploughing or a post-lay
mechanical trencher (with jetting).
Ploughing implies using a pipeline plough (see Figure 0-5) deployed onto the pipeline from a
vessel located above the pipeline. A tow wire and control umbilical will be connected to the
plough from the vessel, which will pull the plough along the seabed, laying the pipeline into the
ploughed trench as the plough advances.

Figure 0-5 Pipeline plough before being lowered to the seabed from the towing vessel (left) and sketch
showing a trenching operation using ploughing (right).

The excavated material displaced from the plough trench (also known as spoil heaps) will be left
on the seabed immediately adjacent to the trench. Where backfilling is required, the spoil heaps
will be pushed back into the trench after pipeline installation. Where the seabed material is not
suitable for backfilling, backfilling may be achieved with rock dumping. A principle sketch of a
cross section of a trench is shown in Figure 0-6. The depth of the trench will be at least 2 m, with
side slopes around 35 degrees (depending on the sebed conditions). The width of the post-lay
trench will depend on the chosen trenching method, seabed types, trenching depth, etc. Based
on the assumed dimensions the width of the post-lay trench will be at least 8 m.
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Figure 0-6 Principle sketch showing the cross section of a trenched pipeline.

Mechanical trenching is performed by using digging chains that cut the soil lying underneath the
pipeline and lift it up. The soil cuttings are then transported away from the trench by a water jet
system and disposed of via discharge boxes. If needed the mechanical trenching can be assisted
by the water jet system by directing the water immediately ahead of the trencher. The resulting
turbulence loosens the soil in front of the trencher. The pipeline is then lowered into the trench
and the suspended sediment settles. An example of a mechanical trenching machine is shown in
Figure 0-7. The machine is capable of trenching in various types of sediments and specific rock
types including lime stone, though this is generally a slower technique than ploughing.

Figure 0-7 Mechanical trenching machine example

The noise level for the mechanical trenching machine is expected to be higher than noise level
from using the plough due to the crushing of rock and the use of machinery. The noise from
mechanical trenching is still considered lower compared to regular shipping noise.
The sediment spill volume from mechanical trenching is assessed equal to the spill volume from
trenching using a plough.
Rock installation
Rock installation is the use of unconsolidated rock fragments graded in size to locally reshape the
seabed, thereby providing support and/or cover for sections of the pipeline system to ensure its
long-term integrity. Rocks are supplied from onshore sources in Scandinavia.
Rock installation is planned performed by a dynamic positioning fall pipe vessel, see Figure 0-8. A
fall pipe vessel (FPV) is a self-propelled vessel that is equipped with a flexible fall pipe, which can
be lowered into the water beneath the vessel. The rock design is shown in Figure 0-9.
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Figure 0-8 Fall pipe vessel for rock installation. (Beemsterboer, 2013).

Figure 0-9 Sketch of post-lay rock design.

Crossing of marine infrastructure (cables)
The Baltic Pipe route crosses existing pipelines, telecom cables and power cables at the seabed of
the Baltic Sea. The infrastructure that will be crossed has been identified after consultation with
the relevant authorities in Denmark, Sweden, Germany and Poland.
Before construction of the offshore part of the Baltic Pipe, agreements will be reached with all
involved owners of the infrastructure to be crossed. Furthermore, the exact position will be
established through detailed geophysical surveys.
For the Swedish EEZ, approx. 9 cable crossings have been identified. There are no pipeline
crossings in the Swedish EEZ.
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The cable crossings will be constructed using concrete mattresses as separation between the
Baltic Pipe and the subsea cables. The crossing design will be constructed to ensure a minimum
separation of 0.3 m between the Baltic Pipe and the crossed cables. This crossing method will
also avoid the cables being unduly stressed or loaded due to the Baltic Pipe. At most of the cable
crossings the cables are buried into the seabed and the Baltic Pipe will be elevated and supported
by concrete mattresses (Ramboll, 2019). Furthermore, a rock cover will be placed on top of the
pipeline to ensure that the pipeline crossing location is fixed. The dimensions of the rock cover
will depend on the actual position of the cable to be crossed and the soil conditions. Pre-lay
design will be evaluated in the Crossing design report (Ramboll, 2018c). An example of a cable
crossing design is shown in Figure 0-10.
Further, within Swedish EEZ, crossings of one cables (namely Baltic Cable) is in an area where
trenching might be required. If trenching is a requirement at the crossing locations, then the
trench can be stopped before the crossing and continued again after the crossing to avoid
interference with the cable. Between the two trenches a post-lay cover will be installed for
protection. This will be further addressed in the Crossing design report.

Figure 0-10 Example of crossing design of buried cable using concrete mattresses

Overview of seabed intervention works
Figure 0-11 presents an overview of the seabed intervention required along the Baltic Pipe route.
The quantities presented in the following are approximate numbers only, as the planned seabed
interventions works will be optimised during the detailed design process.
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Figure 0-11 Overview of seabed interventions works within the Swedish section. In the figure it has
been assumed that trenching andoccasional rock placement takes place in areas and where crossing
shipping lanes, and concrete mattresses where crossing of cables take place.

Trenching quantities
The need for pipeline protection due to ship traffic has been established based on a quantitative
risk assessment (QRA). The main reason for the pipeline protection requirements considered in
the QRA study is the risk from dragged anchors.
The lengths of the sections where offshore trenching is anticipated are presented in Table 0-7.
Table 0-7 Expected trenching lengths for the Swedish route.

Trenching
Total trench length [km]
Trench volume [m ]
3

Route in the Swedish EEZ
22
195,000

Rock installation quantities
As a base case, the pipeline is expected to be protected in shipping lanes by trenching and
backfilling. However, in some areas, the detailed design studies may conclude that rock
installation is required. The maximum rock volume to be used (assuming rock installation is used
instead of trenching in all shipping lane areas) is 320,000 m3 (based on the QRA report; Ramboll,
2017). Rock material for rock installation will be provided directly from existing rock quarries.
The volumes are based on the QRA report (Ramboll, 2017) but are expected to increase upon
completion of the detailed design (a maximum increase of a factor 2).
Concrete mattresse and rock cover quantities at cable crossings
Concrete mattresses and a post-lay rock cover will be used in the areas of cable crossing; three
mattresses will be used at each crossing. The rock cover will be placed on top of the pipeline
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(calculated with approx. 70 m at each crossing). In the Swedish part of the project 9 cable
crossings have been verified. Detailed quantities are showed in the Table 0-8.
Table 0-8 Approximate quantities of concrete mattresse and rock cover at cable crossings.

Cable crossing

Each crossing

Total amount

[no.]

[m ]

[m3]

Concrete mattresse

9

33

300

Rock cover

9

330

3,000

Material

0.5

3

Construction timeline
The construction activities are planned to commence in April 2020 and to end in September
2022. Construction of landfalls is expected to commence in October 2020, and the pre-lay seabed
interventions work in March 2021. The actual pipeline installation is expected to be carried out
within the period March 2021 – February 2022. Post-lay seabed interventions are planned to be
carried out between November 2021 and August 2022, and first gas is expected to take place,
after pre-commissioning and commissioning, in October 2022.
With respect to the Swedish area, the following is anticipated:
•
•

Seabed Intervention (pre-lay, post-lay):
Pipeline Installation:

March 2021 – August 2022;
March 2021 – February 2022.

It is foreseen that total effective installation time is three months. The effective pipeline
installation duration is anticipated to be approximately one month and the effective duration of
seabed intervention is anticipated to be approximately two months. The seabed intervention
types are:
•
•
•
•
0.6

Pre-lay at cable crossings
Post-lay at cable crossings
Trenching/drenching (25 km)
Post-lay/back-filling (25 km)

Logistics scenario
The construction of the offshore pipeline will require offshore as well as onshore logistics support
at shore bases. Furthermore, there will be a minor need for logistics support offshore during
operation of the pipeline.
Transportation of the prefabricated pipelines to the shore bases is not a part of this EIA.
Onshore logistics at shore bases
It is expected that there will be established shore bases at 1-3 ports in the Baltic Sea. Storage of
pipes joints will take place at these ports
An analysis of the existing ports in the Baltic Sea has assessed potential support bases (Ramboll,
2018a):
•
•
•
•

Poland:
Sweden:
Denmark:
Germany:
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The final decision on which ports that will be use will be made in connection with the decession
on the constructor of the pipe. Pipe joints for the offshore pipeline will be imported by ships,
trains or by trucks. It is estimated that approximately 23,115 pipes will be needed for the total
project from Denmark to Poland. For the part through the Swedish EEZ, approximately 6,940
pipe joints will be used. The lengths of the pipe joints are approximately 12.2 m, and the coated
pipe outer diameter is approximately 1.1 m (Ramboll, 2018b). If all the pipes are stored at the
same port, the storage area will occupy an area of approximately 86,000 m2. An example of
storage of stored weight coated pipe joint is shown in Figure 0-12.

Figure 0-12 Example of storage of weight coated pipes joint in a port (Ramboll, 2018a).

From the shore bases the pipe joints will be transported by supply vessels to pipelaying vessels.
Offshore logistics during construction and operation
The logistics offshore during construction includes a number of activities as part of preparation
for and constructing the pipeline. The detailed planning of the offshore construction will be
planned at a later stage, by GAZ-SYSTEM S.A. with the contractors which will be selected to carry
out the work. A possible scenario is outlined in Table 0-9, which shows an example based on
previous experience with comparable projects.
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Table 0-9 Overview of use of machinery for the construction works for the entire offshore pipeline. The
shown scenario is an example, based on experience from comparable projects.

Activity

Equipment example

Power [kW]

Trenching and backfilling
Trenching (0-12 m)
Not SWE
Backfilling (0-12 m)

Backhoe dredge

1,500

Not SWE
Postlay trenching

Ploughing vessel / jet sled

Backfilling, ploughing

vessel

24,000

Rock installation
Rock installation (sailing)
Rock installation (rock
installation)

Fall pipe vessel

6,500

Fall pipe vessel

3,700

Allseas Solitaire

36,000

Allseas Tog More

3,750

Pipe-lay
Pipelaying (deep water)
Pipelaying (shallow water)
Not SWE
Pipelaying (shallow water)
Tie-in (Davit-lift)
Not SWE
Pipe supply

Anchor handling vessels

10,000

Allseas Solitaire

36,000

Pipe supply vessel

7,700

Crew exchange

Helicopter

3,600

Survey

Survey vessels

7,200

Other marine logistics

During operation there will be a minor need for maintenance work related to the rock
installations. Furthermore, survey vessels will be used during the whole operation of the pipeline
for geophysical surveys of the pipeline. Surveys are expected to take place every year the first
five years of operation and every third year thereafter. In Table 0-10 the expected vessels used
during operation are shown.
Table 0-10 Information about vessels used offshore during operation of the pipeline in the Baltic Sea.

Activity

0.7

Equipment example

Power
[kWh]

No. of equipment

Survey

Survey vessels

7,200

1

Rock supply (maintenance)

Fall pipe vessel

6,500

1

Waste production and management offshore
Construction of the offshore pipeline will produce some waste, mainly onboard the vessels
participating in the construction work. The waste will be managed according to the applicable
national and international regulations and standards, including IMO MARPOL 73/78 Annex V,
which define the Baltic Sea as an area where special mandatory methods for the prevention of
marine pollution by garbage is required (IMO, 2013). Under MARPOL, the discharge of all
garbage to the sea is prohibited, except for 1) cleaning agents and additives (if not harmful to
the environment) contained in deck and external surfaces wash water and 2) comminuted or
ground food waste if the vessel is ≥ 12 NM from the nearest land and en route.
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Due to the similarities between the types of projects, the waste types produced from the
construction of the Baltic Pipe offshore part is expected to be comparable with the distribution of
waste types from the construction of the NSP pipelines. The distribution of waste from NSP is
shown in Table 0-11.
Table 0-11 Distribution of types of waste from offshore operations for the NSP project (Nord Stream AG,
2017).

Waste type

Weight % of total waste

Concrete (from the concrete coating of the pipes)

46%

Metals (scraps from end millings from the bevelling and welding processes)

25%

General/domestic waste (combustible; plastic, paper, cardboard, food)

23%

Chemicals/hazardous (greases, other oils, paints, electric waste, etc.)

3%

Other (wood from pallets etc.)

3%

Experience from comparable pipeline projects suggest that the total amount of waste when
constructing offshore pipelines is approximately 3–4 tonnes pr. kilometre, i.e. approximately 300
tonnes for the Swedish offshore part of the Baltic Pipe project.
Concrete waste, which is the largest waste fraction, is typically reused in road construction. Metal
waste fractions will be sent for recycling. Other fractions of waste will be treated according to the
waste hierarchy of the Directive 2008/98/EC on waste (Waste Framework Directive).
Generated waste will be sorted at the source point and stored in suitable containers. Off-shore
generated waste will be transported to shore and subsequently be transported to licenced waste
contractors, which will treat the waste in compliance with the local legislation.
Waste management plans will be prepared for vessels participating in the project for ensuring
that waste water is delivered to approved port reception facilities in compliance with the HELCOM
requirements.
0.8

Commissioning and operation
Commissioning
The commissioning phase refers to the filling of the pipeline with gas for the first time. The
commissioning phase includes all activities that occur following the pre-commissioning phase up
until the moment when the pipeline is ready for gas transfer. Pre-commissioning activities, which
includes flooding, cleaning, gauging, preassure testing and drying of the pipeline will include
activities in Denmark and in Poland, not in the Swedish EEZ.
After the pre-commissioning the pipeline will be filled with dry air. To prevent a mixture of air
and dry gas occurring before injection, the pipeline will be filled with nitrogen (an inert gas)
which will work as a buffer between the air and gas.
The pipeline volume is approximately 170,000 m3. Assuming that the pipeline will be completely
nitrogen filled to a pressure of 12 bar, the standard nitrogen volume will be approximately 2∙106
Nm3. A typical capacity for mobile nitrogen plants is 5,000 Nm3/hr; therefore, assuming that two
mobile nitrogen plants will be used, it will take 1-2 weeks to fill the entire Baltic Pipe pipeline to a
nitrogen pressure of 12 bar.
When adequate separation has been provided by nitrogen, the natural gas is introduced from one
end (Danish compressor station). At the opposite end, the air and nitrogen will be discharged
through an air silencer or flare, until gas content/traces are detected (Polish receiving terminal).
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The air and nitrogen emissions do not cause any environmental impact, and it will be ensured
that the emission facilities are designed to ensure that there also will be no health impacts.
Operation
The expected pipeline lifespan is 50 years. During that period constant supervision of the gas
transfer as well as scheduled and unscheduled checks and works related to the maintenance will
be carried out.
During the pipeline operation technical operations will be conducted with the purpose of ensuring
the integrity of the pipeline, rectify possible free-spans, and in particular maintaining the proper
pressure and securing the infrastructure.
These activities will include geophysical surveys in order to control the integrity of the pipeline
and the surrounding seabed. Further, wall thickness pigs will be used for monitoring of the wall
thickness and the possible corrosion of the pipeline.
Supervision over the gas transfer will be carried out from the project management centre at a
location to be designated at a later stage of the project.
0.9

Decommissioning
The Baltic Pipe offshore pipeline will be constructed based on a design life of 50 years of
operation. After this period (and a possible prolongation), the pipeline system will be
decommissioned.
Below is an overview of the existing legislation and best practice with respect to decommissioning
of offshore pipelines. The actual method of decommissioning will be agreed with the relevant
authorities in due time before the decommissioning activities. It is not possible to detail the
method to be used at this time, as it will depend on the legislative regime as well as the technical
options available at the time of decommissioning.
International legislation and best practice
The overriding principle of all international regulations and guidance is that decommissioning
activities should not result in any harm to other users of the sea or to the environment (IOGP,
2017).
The process of decommissioning is regulated by international, regional and national conventions
and legislation in terms of the removal of installations (primarily concerned with safety of
navigation and other users of the sea) and disposal of materials (primarily aimed at pollution
prevention). The primary conventions are summarized below:
•

•

•

•

United Nations Convention on the Law of the Sea (UNCLOS), 1982. Article 60
contains provisions on the construction and removal of offshore installations and requires
coastal State authorization for any installation or structure intended to remain on the
seabed;
London (Dumping) Convention, 1972. The convention (and the subsequent 1996
Protocol) promotes effective control of all sources of marine pollution and provides
generic guidance for any wastes that can be dumped at sea. New guidelines, which
specified different classes of waste, including platforms and other man-made waste, were
adopted in 2000;
International Convention for the Prevention of Pollution from Ships (MARPOL),
1973, 1978. MARPOL sets the standards and guidelines for the removal of offshore
installations worldwide;
Convention for the Protection of the Marine Environment of the North East
Atlantic (OSPAR Convention), 1992, 1998. The OSPAR Convention seeks to prevent
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and eliminate pollution of the marine environment in the North-East Atlantic from landbased sources, dumping and incineration, and offshore sources. The OSPAR Convention
does not include the environment of the Baltic Sea, which is regulated by the HELCOM
Commission.
None of the international guidelines provide guidance in relation to pipelines or cables (IOGP,
2017). In addition, no specific guidelines exist for decommissioning in the Baltic Sea.
For the North Sea / North Atlantic, the United Kingdom and Norway have developed guidance
notes on decommissioning. They mainly concern decommissioning of offshore installations;
however, they also address decommissioning of pipelines and cables.
The Norwegian requirements regarding decommissioning of pipelines have been expressed in the
Norwegian Parliament White Paper No. 47 of 2001 (Norwegian Parliament, 2001). As a general
rule, pipelines and cables may be left in place as long as they do not cause obstruction or present
a safety risk for bottom fishing, considering the costs of burial, covering or removal of these
items. Final decisions on the disposal are made by the Norwegian authorities. The following
disposal solutions are usually considered:
•
•
•
•

Clean and leave in situ;
Burial/trenching;
Rock installation;
Removal.

As a response to the above, Norwegian industry guidelines on environmental impact assessment
for offshore decommissioning were developed (DNV, 2001). An overview of the various technical
options for decommissioning is provided in DNVGL-RP-N102 (2017).
The United Kingdom authorities have issued guidance notes on decommissioning of offshore oil
and gas installations and pipelines (BEIS, 2017). As these are probably the best developed
existing guidelines, they are briefly outlined in the below.
The general approach to decommissioning of pipelines includes the following:
•
•
•

•

All feasible decommissioning options should be considered, and a comparative
assessment should be made;
Any removal or partial removal of the pipeline should be performed in such a way as to
cause no significant adverse effects upon the marine environment;
Any decision that a pipeline may be left in place should be regarded to the likely
deterioration of the material involved and its present and possible future effect on the
marine environment, and
Account should also be taken of other users of the sea, and the future fishing activities in
the area.

Determination of any potential effect on the marine environment at the time of decommissioning
should be based upon scientific evidence. The factors to be considered should include (BEIS,
2017):
•
•
•
•
•

The effect on water quality and geological and hydrographic characteristics;
The presence of endangered, threatened or protected species;
existing habitat types;
Local fishery resources;
The potential for pollution or contamination of the site by residual products from, or
deterioration of, the pipeline.
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To consider the potential environmental impact, it is necessary to evidence the contents of the
pipeline and outline the cleaning operations that will be undertaken (BEIS, 2017).
Where it is proposed that a pipeline should be decommissioned in place, either wholly or in part,
the decommissioning programme should be supported by a suitable study which addresses the
degree of past and likely future burial/exposure of the pipeline and any potential effect on the
marine environment and other uses of the sea. The study should include the survey history of the
pipeline with appropriate data to confirm the current status of the pipeline including the extent
and depth of burial, trenching, spanning and exposure. It should also detail levels of fishing
activity in the area (BEIS, 2017).
Where rock installations have previously been used to protect a pipeline, it is recognised that
removal of the pipeline is unlikely to be practicable and it is generally assumed that the rockdump and the pipeline will remain in place. Where this occurs, it is expected that the rock-dump
will remain undisturbed (BEIS, 2017).
Environmental impacts of decommissioning
In case the pipeline is left in situ, the potential environmental impacts will for a number of years
be comparable to some of the impacts caused by the presence of the pipelines during the
operation phase. This includes the continued presence of the pipeline on the seabed, which
potentially has a “reef effect”, and there can potentially be an impact on the commercial
fisheries. Further, there will be a continuation of the release of metal from the sacrificial anodes
(see EIA).
In addition to the above, there will be a release of mainly iron from the gradual corrosion of the
iron pipelines in the marine environment. This release will be slow and is not expected to have
any negative impact on the marine environment.
In case the pipeline is fully or partly removed, the potential impacts on the marine environment
are expected to be comparable to the impacts of construction of the entire or parts of the
offshore pipeline. In addition, there will be a large amount of materials recovered which partially
will cause waste creation, and partly will provide resources for re-cycling (e.g. the pipeline steel).
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0.

SUMMARY

0.1

Background
The Baltic Pipe is a strategic gas infrastructure project. The project will ultimately make it
possible to transport gas from fields in Norway to the Danish and Polish markets, as well as to
customers in neighbouring countries. If required, the Baltic Pipe will also enable the supply of gas
reversely from Poland to the Danish and Swedish markets.
The Baltic Pipe project is a gas pipeline situated in the southern part of the Baltic Sea, mainly in
the Arkona Basin. This report is the impact assessment covering the 84.7 km long route within
Swedish Exclusive Economic zone (EEZ).
The project is planned as a collaboration between GAZ-SYSTEM S.A., a Polish gas transmission
company, and Energinet, a Danish operator of transmission systems for natural gas and
electricity. The main objectives of the Baltic Pipe project are to further strengthen supply
diversification, market integration, price convergence and security of supply in primarily Poland
and Denmark, secondarily in Central and Eastern Europe (CEE) and the Baltic region.
Baltic Pipe is the project No. 8.3 on the list of Projects of Common Interest (PCI), (Annex VII,
(8), 8.3), a list drawn up by the European Commission, thus underlining its regional importance.
The project has also received economic support from EU via the EU funding instrument
Connecting Europe Facility (CEF), a key EU funding instrument to promote growth, jobs and
competitiveness through targeted infrastructure investment at European level.
The Baltic Pipe project consists of five key components:
1.

2.
3.
4.
5.

A new gas pipeline in the North Sea (length 120 km) from the Norwegian offshore gas
fields to the Danish coast. In the North Sea, the pipeline ties in the existing Europipe II
pipeline connecting Norway and Germany.
A new, onshore gas pipeline is planned, which extends over approx. 220 km across
Jylland, Fyn, and Southeast Sjælland in Denmark.
A new compressor station (CS Zealand) at the Danish shore in Sjælland.
An offshore pipeline linking Denmark and Poland for bi-directional gas transmission.
The necessary expansion of the Polish gas system to receive gas from Denmark.

The main route alternative for the Baltic pipe has been selected after extensive analyses of route
alternatives. The German military authorities have announced that a route through the German
economic zone will not be permitted. In addition, the selected main alternative route is also
better from an environmental perspective, since there are fewer Natura 2000 sites affected with
regard to the route of the pipeline in its entirety. Thus, the routes through the Swedish economic
zone and the Natura 2000 site Sydvästskånes utsjövatten is the only implementable alternative
and the most appropriate from an environmental perspective.
0.2

Timeline
With respect to the Swedish area, the following is anticipated:
•
•

Seabed Intervention (pre-lay, post-lay):
Pipeline Installation:

March 2021 – August 2022;
March 2021 – February 2022.

The duration for the pipeline installation, including seabed interventions, is estimated to 3
months.The pipeline is planned to be ready for operation in 2022.
0.3

Environmental impact assessment
Construction and installation of the Baltic Pipe may lead to both environmental and socioeconomic impacts.
Document ID: PL1-RAM-14-Z03-RA-00003-EN
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A consultation process has identified the relevant scope for the impact assessment. Subjects
from the consultation round have been reflected in the impact assessment, to ensure that all
relevant and important environmental and socio-economic aspects are covered.
The impact assessment has been prepared using desktop studies of scientific literature and
technical reports of available data covering the project area. In addition, extensive field surveys
on biological, geophysical and geotechnical parameters have been conducted, and results have
been included in this report. Also modelling of underwater noise and sediment spread, expert
reports on Harbour porpoise, bottom water exchange and sediments have been produced. Based
on this and screening of anticipated changes in the environment due to construction and precommissioning offshore from the project, have been the foundation of the impact assessment.

0.4

Anticipated changes in the environment due to Baltic pipe
The following anticipated changes in the environment, due to construction and precommissioning offshore, are included in the impact assessment of Baltic Pipe in Swedish EEZ:
•
•
•
•
•
•
•
•
•

Physical disturbance of seabed;
Suspended sediment;
Sedimentation;
Contaminants and nutrients;
Underwater noise;
Physical disturbance above water;
Safety zones;
Emissions to air;
Non-indigenous species.

Conclusions of impact assessment on physical-chemical environment
The water quality can potentially be affected locally and temporarily by an increase in the
concentrations of contaminants and nutrients caused by the construction work, but the
concentrations will revert naturally and rapidly to pre-impact status once the activities cease. The
contaminants and nutrients in the spilled sediments will rapidly be diluted, and a large fraction of
these will settle to the seabed again, adsorbed to or incorporated into particles. A proportion will,
however, contribute to the overall inventory within the Baltic Sea water. The small and
temporary increases in concentrations of contaminants will rapidly revert to background
conditions once the construction activities cease.
The water quality is also affected temporarily and locally by the increased turbidity caused by the
construction work; the turbidity conditions will revert naturally and rapidly to pre-impact status
once the activities cease. The sediment suspended during the seabed intervention work will settle
on the seabed within less than several hours and no longer than 12 hours. Transportation of
sediment occurs naturally in the project area, the sedimentation caused by the project will
temporarily be higher in the affected areas than the rate of natural sedimentation. This is,
however, not assessed to have any significant impact on the seabed. Regarding release of
contaminants from anodes, monitoring in connection with a comparable pipeline project in the
Baltic Sea has shown that the concentrations of heavy metals are below the detection limit within
1-2 m from the pipeline anodes.
The underwater noise generated from the pipeline construction activities is assessed to be
indistinguishable from the ambient noise levels in the Baltic Sea. Hence only noise from the
unplanned event of munitions clearance is included in the underwater noise propagation
modelling. Munitions clearance is dealt with as an unplanned event in the assessments
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The potential source of impact on climate and air quality from the Baltic Pipe project is air
emissions. Emissions to air can have an impact both during the construction phase and the
operation phase. In addition, the main contribution of greenhouse gas emissions derived from the
use of natural gas delivered by the pipeline are assessed. The emissions of polluting components
compared to the emissions from all vessels trafficking in the Baltic Sea as well as the annual
national emissions are low. For instance, the NOX emissions from the construction phase are
approximately 0.7% of the NOX emissions from all vessels in the Baltic Sea during 2016. In
addition, the CO2 emissions from the total construction activities are approximately 0.4% of
Sweden’s CO2 emissions during 2016. The emissions to air during the operation phase are
considered negligible since the proportion is small.
The gas temperature within the pipeline will vary along the route. Simulation and previous
analysis and monitoring from comparable offshore projects have shown that the temperature
impact is small and local, and no temperature impact is expected in the Swedish EEZ. The Baltic
Pipe route is not situated at any sill crests controlling the inflow to the Baltic Sea. Therefore,
there will be no increased blocking of the flow of bottom water.
Conclusions of impact assessment on biological environment
Benthic habitats will be physically disturbed or damaged where trenching takes place along the
pipeline route. After installation of the pipeline, the seafloor will in general be re-established by
mechanical backfilling, and natural recolonization will recover the habitats. The duration of such
impact depends on the benthic community structure and may last up to several years.
Opportunistic species recover fast, whereas long-lived species recover more slowly. Sediment
plumes caused by trenching works will only have a short duration (hours) and will not have a
negative impact on further away from the alignment. The expected impact affects only very small
fractions of the existing seafloor habitats. Most of the physical disturbance is reversible and will
be recovered through natural recolonization processes within a few years.
The Baltic Pipe will cross the Natura 2000 site Sydvästskånes utsjövatten. Based on conducted
surveys and expert analyses, it is assessed that there are no areas that can be classified as the
designated Natura 2000 habitat Sandbank or Reek in the pipeline route. The habitat distribution
of Sandbanks is then much less than what is presented in the material from CAB Skåne. The area
impacted by construction work in layers of sand is 2,2 km, in a corridor of maximum 30 m width.
This adds up to an area of approximately 6,6 hectares, which is 0.015 % of the total area
protected as Sandbanks in the Natura 2000 site, according to the Governmental decision from
2016. The zonation of benthic communities required according to definition of Reef do not occur
in the pipeline route, not in the stony areas or in the areas with mussels. This based on the lack
of reef structures topographically separated from the surrounding sea bed. The areas also lack
the typical flora associated with the habitat. Previous geological information also shows a lack of
hard bottom substrate in the area.
The main impact on marine mammals (harbour porpoise, harbour seal and grey seal) that can
arise from the project is disturbance from underwater noise. Underwater noise from construction
activities, such as rock installation, trenching, pipe-lay, anchor handling and ship traffic is
characterised as continuous noise. Experience from similar projects has shown that noise
generated from the construction activities is not distinguishable from the ambient noise levels, as
the background levels in the Baltic Sea, where there are already large volumes of ship traffic, are
relatively high. The loudest noise will be generated by the ships. The potential noise impact from
rock installation is dominated by surface-generated noise from vessels, hence the noise from rock
placement is considered comparable to regular shipping noise. For mechanical trenching, the
underwater noise is comparable to levels from Cutter suction dredger (CSD). Sound sources from
a typical cutter is less than most commercial ship source levels. No PTS or TTS impacts are
expected and only potential behavioural reactions to underwater noise from construction
activities such as ship traffic could occur near the pipeline and the construction vessels (within
100 meters from the sound source). Construction activities in the Swedish EEZ can be estimated
Document ID: PL1-RAM-14-Z03-RA-00003-EN
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to last for approximately 3 months, the works will not be carried out continuously. The duration
will be immediate and will end after the activity. Impacts from construction activities, hereunder
underwater noise, suspended sediment, contaminants and the presence of pipeline on the seabed
are assessed to have a negligible and non-significant impact on all three species of marine
mammals. It is assessed that the ecological functionality of the species will not be impaired, nor
will the project lead to deliberate killing.
The risk of bird collision is assessed to be not significant and the presence of vessels will have a
short duration within any given location and the resulting disturbance of wintering birds from the
presence of vessels during pipe-lay is assessed to be not significant. In the Natura 2000 sites
Falsterbo-Foteviken and Falsterbohalvön there is no significant impact regarding the physical
disturbance above the water that can affect birds.
Construction of the pipeline can affect demersal fish populations, because of the physical
disturbance of their habitat. However, the size of the disturbed area is very small compared to
the available area, and full recovery of the habitat will take place within a short time after
construction. Suspended sediment from trenching activities may adhere to pelagic eggs, such as
cod eggs, causing them to sink to depths with oxygen deficiency. The planned Baltic Pipe route
crosses a cod spawning area in the Arkona Basin. However, since cod spawning occurs in the
water column above the halocline, and the suspended sediment concentration increase will
primarily take place in the bottom water, there will be very limited, if any, impact on cod eggs.
Furthermore, the exceedance of threshold concentrations (5 mg/l) from trenching is generally not
located in cod spawning areas such as the Arkona Basin. In summary, physical disturbance of fish
habitats is limited in extent and affects only small fractions of the existing fish populations. The
habitats will recover within a short period of time. There are hardly any effects on juvenile fish
stands, i.e. larvae or fry, caused by excess suspended sediment.
If munitions clearance needs to take place (as an unplanned event), there could potentially be an
effect on fish and marine mammals at the individual level. Mitigations are suggested to reduce
any impact; e.g. visual and acoustic observations and seasonality for munitions clearance.
Conclusions of impact assessment Socio-economic environment
Contrary to the biological environment, which is mainly affected by construction activities, the
socio-economic environment is additionally potentially affected by the long-term effects of the
presence of the pipeline, which may impose restrictions to spatially overlapping utilization or
exploitation, e.g. commercial fisheries.
During construction, safety zones will be established around the pipe-lay vessel and
accompanying vessels. Safety zones will follow the vessels as they move continuously with a
speed of 2,5-4 km per day. Therefore, the impact on commercial fisheries from safety zones will
be spatially restricted and temporary. The presence of the pipeline can affect demersal trawlers,
as their gear can become hooked upon contact with the pipeline. However, hooking is a rarely
occurring accidental situation where the trawl equipment becomes stuck under a free-spanning
area of the pipeline. The pipeline is designed to be trawlable. The assessment concludes that the
overall impact on commercial fisheries is not significant.
The above-mentioned establishment of temporary safety zones around the pipe-lay vessel and
accompanying vessels is a source of potential impact for nearby military practice areas during
construction. The planned activities will be coordinated and communicated with the relevant
authorities to ensure minimum disruption of military practice activities. The assessment therefore
concludes that the overall impact is not significant.
The Baltic Pipe will not cause significant restrictions on important maritime activities such as
international navigation, installation of infrastructure i.e. cables and pipelines and raw material
extraction. Similarly, it is not expected that the project will affect potential archaeological sites of
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interest, nor will it have an influence on monitoring stations and research areas. With regard to
potential munitions, which may be detected during pre-construction surveys, procedures are in
place for handling these in coordination with the competent authorities. To minimize the risk of
maritime traffic collision, control and monitoring of marine traffic will minimize the risk of
collisions or other accidents involving commercial shipping traffic and/or vessels carrying out
construction activities for the project. Safety zones of varying areal extents will be established
around all vessels carrying out underwater construction work. Vessels within the construction
area or other project vessels can act as watch vessels during certain construction activities or in
particularly sensitive areas such as shipping lanes. Information on impending and ongoing
construction activities will be provided to the relevant authorities.
During construction works in the Swedish EEZ, a daily report on all construction activities will be
transmitted from the vessels. These reports will include the name, call sign, current position and
plan of the vessel. Before and during construction, the locations of the construction vessels will
be announced in Notices to Mariners (ufs@sjofartsverkte.se) from the Swedish Maritime
Administration (SMA), in order to increase awareness of project-generated vessel traffic. SMA will
also issue navigational warnings through standard channels in the affected areas, so that passing
vessels are aware of the current locations of construction vessels.

0.5

Mitigation measures
The mitigation measures are divided in two different types:
•
•

Mitigation measures that comprise common practice and regulatory measures;
Unplanned event – mitigation measures.

The Baltic Pipe project will, naturally, comply with the applicable regulation in force and with
common practice industry norms, some of which also contribute to mitigation of the
environmental impacts from the projects. As a part of the compliance, an environmental
management plan will be developed.
If munitions clearance is unavoidable, despite measures such as re-routing the pipeline, there
could potentially be an impact on fish and marine mammals at an individual level. Mitigation
measures have been suggested to reduce the impact on these receptors.
0.6

Overall conclusions impact assessment
The overall conclusions from the impact assessment for each aspect are summarized in Table
0-1.
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Table 0-1 Summary of impact assessment conclusions for the aspects analysed.

Aspect

Severity of impact

Overall significance of impact

Physical-chemical environment
Bathymetry

Negligible

Not significant

Hydrography and water quality

Negligible-minor

Not significant

Surface sediments and contaminants

Negligible-minor

Not significant

Climate and air quality

Negligible-minor

Not significant

Habitats

Minor

Not significant

Fish

Negligible-minor

Not significant

Marine mammals

Negligible

Not significant

Seabirds and migrating birds

Negligible-minor

Not significant

Annex IV species

Negligible-minor

Not significant

Protected areas

Negligible-minor

Not significant

Shipping and shipping lanes

Negligible-minor

Not significant

Commercial fisheries

Negligible-minor

Not significant

Archaeology

Minor

Not significant

Negligible

Not significant

Military practice areas

Minor

Not significant

Environmental monitoring stations

Negligible

Not significant

Negligible-moderate

Not significant

Biological environment

Socio-economic environment

Natural resources and raw material
extraction sites

Other relevant aspect
Unplanned events

Document ID: PL1-RAM-14-Z03-RA-00003-EN

14
Impact Assessment - Sweden

1.

INTRODUCTION
The Baltic Pipe project is planned as a collaboration between GAZ-SYSTEM S.A., the Polish gas
transmission company, and Energinet, a Danish operator of transmission systems for natural gas
and electricity.
The Baltic Pipe is hence a strategic gas infrastructure project, with the goal of creating a new gas
supply corridor on the European market. The project will ultimately make it possible to transport
gas from fields in Norway to the Danish and Polish markets, as well as to customers in
neighbouring countries. If required, the Baltic Pipe will also enable the supply of gas reversely
from Poland to the Danish and Swedish markets. The offshore pipeline between Denmark and
Poland is an important part of the overall Baltic Pipe project.
The Baltic Pipe project consists of five key components (see Figure 1-1):
1.

2.
3.
4.
5.

A new gas pipeline in the North Sea (length 120 km) from the Norwegian offshore gas
fields to the Danish coast. In the North Sea, the pipeline ties in the existing Europipe II
pipeline connecting Norway and Germany;
A new, onshore gas pipeline is planned, which extends over approx. 220 km across
Jylland, Fyn, and Southeast Sjælland in Denmark;
A new compressor station (CS Zealand) at the Danish shore in Sjælland;
An offshore pipeline linking Denmark and Poland for bi-directional gas transmission,
which is the subject of this report;
The necessary expansion of the Polish gas system to receive gas from Denmark.

Figure 1-1 Schematic of the five major components of the Baltic Pipe project.
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1.1

PCI project
The main objectives of the Baltic Pipe project are to further strengthen supply diversification,
market integration, price convergence and security of supply in primarily Poland and Denmark
and secondarily in Central and Eastern Europe (CEE) and the Baltic region.
For these reasons, the Baltic Pipe project was included in the first list of Projects of Common
Interest (PCI), drawn up by the European Commission in 2013, and in the subsequent list
adopted by the European Commission on 18 November 2015, thus underlining its regional
importance. Baltic Pipe is project No. 8.3 in the Union list of projects of common interest (Annex
VII, (8), 8.3).
The project will not follow the PCI procedure, but because of its PCI status, the project may
benefit from accelerated planning and permit granting, a single national authority for obtaining
permits, improved regulatory conditions, lower administrative costs due to streamlined
environmental assessment processes, increased public participation via consultations, and
increased visibility to investors. The project has received economic support from EU via the EU
funding instrument Connecting Europe Facility (CEF), a key EU funding instrument to promote
growth, jobs and competitiveness through targeted infrastructure investment at European level.

1.2

General technical specification
The Baltic Pipe offshore pipeline will be constructed of carbon steel pipes with an outer diameter
of 36 inches (914 mm). It will have a transmission capacity of up to 10 billion m3 per year to
Poland and up to 3 billion m3 per year to Denmark and Sweden. The operational design lifetime
of the pipeline is 50 years.
The gas pipeline is planned to be ready for operation in 2022.

1.3

This report
This report is an Impact assessment report covering the Baltic Pipe route within Swedish
Exclusive Economic zone (EEZ) (see Figure 1-2).
The report is written by the following Ramboll expert team: Adelina Osmani, Master of Science in
Environmental Science and Applied Climate Strategies; Andreas Mårtensson, Master of
Environmental Science; Caroline Persson, Master of Science; Håkan Lindved, Master of Science;
Ida Sandberg, Master of Science; Ingemar Abrahamsson, Master of Science; Joanna Moberg,
Master of Science; Karin Skantze, Master of Science in Biology; Nicole Reid, Master of Science in
Zoology; Kaisa Malmqvist, Master of Science Biology; Kajsa Palmqvist, Master of Science in
Marine biology.
The report has been quality assessed by the Danish Ramboll expert team. IVL has reviewed text
on Natura 2000. DHI has made an expert report on potential impact on the inflow of bottom
water. Fredrik Klingberg has been consulted as expert on potential impacts on sediments and
habitats. Aarhus University has been consulted as experts on potential impacts on Harbour
porpoise.
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Figure 1-2 Baltic Pipe route from Denmark to Poland. The route through Swedish economic zone is
marked as bold black line.

In addition, to this Swedish Impact assessment, separate Environmental impact assessments
(EIAs) for of the project in Denmark and Poland, as well as an Espoo report have been, or are
being, prepared.
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2.

PROJECT DEVELOPERS
The project is being developed as a cooperation with commercial agreement between the Danish
gas and electricity transmission system operator Energinet and the Polish gas transmission
system operator GAZ-SYSTEM S.A.
•

•

Energinet will be responsible for the construction of the onshore project components in
Denmark and the offshore components in the North Sea and Little Belt and will own and
operate these components;
GAZ-SYSTEM S.A. will be responsible for the construction of the offshore pipeline
between Denmark and Poland and the expansion of the Polish gas transmission system
and will own and operate these components.

Both companies are committed to maintaining a high level of security of supply and to supporting
the development of a diversified and integrated European energy market. Implementation of the
Baltic Pipe project will significantly contribute to achieving these key objectives of the European
Union.
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3.

PROJECT DESCRIPTION
In this chapter an overview of the pipeline design, the offshore construction works, and the
construction logistics are presented.

3.1

Pipeline route
The route for the offshore section of the Baltic Pipe, linking Denmark and Poland, is shown in
Figure 3-1. Other route alternatives that have been considered, are described in Section 6.2.
The Baltic Sea part of the Baltic Pipe is composed of four route segments and include following:
•
•
•
•

Landfall in Faxe Bugt at the Danish coast and pipeline through Danish waters to the
Swedish EEZ border;
Swedish offshore route passing through Swedish EEZ waters;
Danish offshore route passing through Danish EEZ/territorial waters around Bornholm;
Pipeline through Polish waters to landfall in Niechorze, alternatively Rogowo.

The pipeline will not cross territorial (coastal) waters in Sweden.

Figure 3-1 Offshore section of the Baltic Pipe route. The exact border between Denmark and Poland has
not been ratified by the time of issuing the impact assessment.
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The lengths of the various route segments are shown in Figure 3-1.
Table 3-1 Route length in the different EEZs. The disputed area is an area where the exact border
between Denmark and Poland has not been ratified by the time of issuing the Impact assessment.
Route section
Proposed pipeline route

Route lengths in different TW and EEZs [km]
Danish

Swedish

Disputed area

Polish

Total

107.4

84.8

30.3

51.5

273.9

Offshore route through the Swedish EEZ
The offshore route passing through the Swedish EEZ is shown in Figure 3-1.
The profile of the route including landfall in Faxe Bugt in Denmark and landfall in Niechorze in
Poland, is shown in Figure 3-2. The pipeline route enters the Swedish EEZ 47.3 km from the
Danish landfall, at a water depth of approximately 34 m. From there, the route extends
eastwards until the border to the Danish EEZ around Bornholm, 132.1 km from the Danish
landfall.

Figure 3-2 Profile of the route from Faxe S to Niechorze.

3.2

Field surveys
Geophysical and geotechnical surveys have been carried out, starting in October 2017 in Danish
waters, and in June 2018 in the Swedish EEZ. The survey results form the basis for the detailed
engineering design of the pipeline system. Furthermore, these survey results have been used
together with the environmental survey results as well for the environmental baseline description
when assessing the possible environmental impacts of the pipeline project (Chapter 8).
Geophysical surveys
The geophysical investigations include multibeam bathymetry, side scan sonar, magnetometer
measurements and high frequency seismic investigation of the uppermost 10 m of the seabed.
Geophysical investigations have been carried out in a 500 m wide corridor around the centreline
of the pipeline routes (250 m at each side). For Natura 2000 sites, the survey corridor has been
expanded to 1,000 m around the centreline. In some areas with special challenges related to
crossings and the environmental conditions, the survey corridor has been expanded to 2,000 m
around the route centreline.
The results of the geophysical surveys have been used for optimizing the final route and pipeline
design and installation design. This optimisation includes identification of possible UXO objects at
the seabed for ensuring that they do not pose a risk to the pipeline (see Section 3.4.1) and
identification of possible cultural heritage objects for ensuring that no damage to these takes
place.
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Geotechnical surveys
The geotechnical investigations include CPT (Cone Penetration Test) measurements and vibrocore
sediment sampling along the route alternatives. At depths larger than 10 m, cone penetration
tests and vibrocore sampling were carried out at one position for every three kilometres of the
route.
Other surveys
Surveys of water chemistry, seabed sediment, macrozoobenthos, fish, harbour porpoise and
seabirds were performed during 2017 and 2018. Table 3-2 show the surveys conducted within
the Swedish EEZ.
Table 3-2 Surveys conducted in Swedish EEZ within the Baltic Pipe project.

Surveys
Water chemistry sampling
Seabed sediment sampling

surface and bottom water, profile
8 stations along pipeline corridor,
sediment properties/contaminants

Macrozoobenthos sampling

35 stations along pipeline corridor

Video recordings (with ROV)

Along pipeline corridor within Natura

of seabed

2000 area

Bottom and pelagic trawl (and
acoustic recordings)
Acoustic recordings of harbour
porpoise

3.3

Specification
4 stations along pipeline corridor,

8 stations along pipeline corridor
4 C-POD stations along pipeline corridor

Observations of harbour

Visual observations from aircraft

porpoise

(transects)

Observations of seabirds (on

Visual observations from aircraft

sea surface)

(transects)

Observations of migrating

1 station, visual observations and radar

seabirds

recordings from vessels

Period
March 2018
February, March 2018
Spring, summer and autumn
2018
November 2018
January, February 2018
November 2017 – April 2018
November 2017, February,
March 2018
November 2017, January,
February, March, April 2018
March, April, May 2018

Pipeline design
The offshore pipeline will be constructed using high-quality carbon steel, commonly used for the
construction of high-pressure pipelines. Pipe joints with a length of approximately 12.2 m will be
welded together during a continuous pipe-laying process. Steel pipes with standard thickness will
be used.
In the offshore part wall thickness will have a minimum of 20.6 mm. The wall thickness was
calculated according to the risks to the pipeline integrity along the pipeline route. With the
required wall thickness, no buckle arrestors are required to prevent propagating buckling
(Rambøll, 2018d).
Coating
Internal flow coating
The line pipe joints will be coated with internal flow coating to limit flow friction. The coating will
consist of 0.1 mm epoxy paint.
External anti-corrosion coating
External anti-corrosion coating will be applied to the pipeline to prevent corrosion. This coating
consists of 4.2 mm polyethylene (PE).
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Concrete weight coating
Concrete weight coating with a thickness ranging between 50 mm and 120 mm will be applied
over the pipeline’s external anti-corrosion coating to provide on-bottom stability (Figure 3-3).
While the primary purpose of the concrete coating is to provide stability, the coating also
provides additional external protection against external load, e.g. trawl gear.

Figure 3-3 External concrete coating on top of the three-layer anticorrosion coating covering the steel
line pipes.

Field joint coating
To facilitate welding of the 12.2 m long steel pipe joints on the installation vessel, the pipe
coating is stopped before the steel pipe ends. The cut-back lengths are estimated at 240 mm for
the anticorrosion coating and 340 mm for the concrete coating. After completion of the
circumferential weld, the bare steel area is protected by a heat shrink sleeve, and the void
between the adjacent concrete coatings is filled with polyurethane (PU) foam.
Corrosion protection design
External coating will be applied to the pipeline to prevent corrosion. Further corrosion protection
will be achieved by sacrificial anodes of aluminium. The sacrificial anodes are a dedicated and
independent protection system to that of the anticorrosion coating. The cathodic protection shall
provide sufficient anode mass to protect the pipeline during the entire design life (Ramboll,
2017). For concrete coated pipelines, it shall be ensured that the anode does not protrude from
the coating. Therefore, an anode thickness of 45 mm will be adopted, irrespective of the concrete
coating thickness (Ramboll, 2017). The anodes consist of aluminium alloy (Al-Zn-In).
The Baltic Pipe offshore pipeline has been designed with an anode mass of 1,180 kg/km. This
amount has been designed to ensure a sufficiently large anode surface; the anode consumption
has been calculated to be a maximum of 495 kg/km, during the 50-year design life of the
pipeline. This corresponds to a maximum anode consumption of 7.9 kg/km/year.
In practice, the release will be much lower as the role of the anodes is to provide back-up
protection in case the coating of the pipeline is damaged; only a small fraction of this amount will
be released.
The recommended composition of anode material is outlined in Table 3-3
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Table 3-3 Recommended compositional for anode materials (DNVGL RP F103, 2016).

Element

Al-Zn-In anodes
Min [%]

Aluminium (Al)
Zinc (Zn)
Indium (In)

3.4

Max [%]
remainder

4.50

5.75

0.016

0.030

Cadmium (Cd)

-

0.002

Iron (Fe)

-

0.090

Copper (Cu)

-

0.003

Silicon (Si)

-

0.12

Offshore construction
Offshore construction includes the overall activities; seabed preparation, pipelaying and seabed
interventions.
Seabed preparation
When the data from the geophysical and geotechnical surveys has been analysed, the detailed
pipeline route has been defined. This route has been selected with consideration to possible
submerged objects resting on the seabed (including wrecks, munitions objects etc.) which have
been avoided as far as possible.
A detailed magnetometer survey covering a corridor around the pipeline route will also be
executed before seabed interventions and pipe-lay activities. This is to confirm that no buried
munitions objects or similar are present in the project area. If objects are found, the Swedish
Armed Forces, the Swedish Coast Guard and the County Administrative Board of Skåne will be
informed about the location.
Clearance of possible munitions objects identified by the magnetometer survey in Swedish EEZ
waters will, if required, be executed by a qualified contractor on cost of the project, in
consultation with the applicable Swedish authorities. Because objects resting at the seabed will
be avoided as far as possible when designing the route, possible occurrences of munitions objects
identified from the magnetometer survey is considered an unplanned event and will be assessed
as such (Chapter 4).
Pipelaying in the Swedish EEZ
Pipelaying will take place in difference steps, which is described in the following.
Offshore pipe-lay methods
The possible pipeline installation method for the 36” gas transmission pipeline is by S-lay vessel,
a typical configuration being presented in Figure 3-4.
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Figure 3-4 A typical pipeline installation by S-lay vessel.

Onboard the lay vessel, the coated pipe joints are welded onto the pipeline, which leaves the
barge via the stinger from where it describes an S-curve to touchdown on the seabed.
In deep waters (i.e. deeper than 20 m) the lay vessel will likely be provided with a dynamical
positioning system (DPS) and powerful thrusters, enabling it to maintain position and move
forward. The Swedish part of the route is in water depths ranging between 32 and 50 m and
therefore a DP vessel is envisaged here.
Seabed interventions
Seabed interventions are planned at some sections of the pipeline route to ensure stability and
protect the integrity of the pipeline. The locations where seabed interventions are required are
identified based on stability analysis and quantitative risk assessments.
In general, seabed interventions that may be needed include:
•
•
•
•

Protection of existing pipelines or cables at crossings;
Intervention at boulder areas to reduce free spans;
Rock installation or trenching to reduce the actions from waves and current;
Trenching or occasional rock cover at large shipping lanes.

For the Baltic Pipe offshore project, the following definitions are used with respect to seabed
intervention work:
•

•

•
•

Trenching: Lowering of the pipeline into the seabed by establishing a trench in the
seabed by mechanical means. This can be done pre-lay by use for post-lay using e.g.
ploughs;
Backfilling: Can either compromise filling seabed materials and/or materials provided
from other sources (in this project rocks from existing quarries or sand from borrow
ground) into the trench (artificial backfilling) or leaving the trench after installation of the
pipeline within the trench so that it gradually becomes filled by sediments due to the
natural sediment transport mechanisms in the area (natural backfilling). In this project,
artificial backfilling of the trenched pipeline will in general be performed by using the
seabed material excavated from the trench.;
Rock installation: Providing rocks to the seabed from a Fall Pipe Vessel (FPV) for
establishing support and protection of the pipeline;
Concrete mattress installation: Installing concrete mattresses on the seabed for
establishing support and protection of the pipeline.

Trenching and backfilling
Trenching of the pipeline will be performed by ploughing or by mechanical trenching.
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Trenching after pipeline installation is an efficient solution at water depths greater than
approximately 12 m. Trenching in these instances is planned by post-lay ploughing or a post-lay
mechanical trencher (with jetting).
Ploughing implies using a pipeline plough (see Figure 3-5) deployed onto the pipeline from a
vessel located above the pipeline. A tow wire and control umbilical will be connected to the
plough from the vessel, which will pull the plough along the seabed, laying the pipeline into the
ploughed trench as the plough advances.

Figure 3-5 Pipeline plough before being lowered to the seabed from the towing vessel (left) and sketch
showing a trenching operation using ploughing (right).

The excavated material displaced from the plough trench (also known as spoil heaps) will be left
on the seabed immediately adjacent to the trench. Where backfilling is required, the spoil heaps
will be pushed back into the trench after pipeline installation. Where the seabed material is not
suitable for backfilling, backfilling may be achieved with rock dumping. The depth of the trench
will be at least 2 m, with side slopes around 35 degrees (depending on seabed conditions). The
width of the post-lay trench will depend on the chosen trenching method, seabed types,
trenching depth, etc. Based on the assumed dimensions the width of the post-lay trench will be
at least 8 m.
Mechanical trenching is performed by using digging chains that cut the soil lying underneath the
pipeline and lift it up. The soil cuttings are then transported away from the trench by a water jet
system and disposed of via discharge boxes. If needed the mechanical trenching can be assisted
by the water jet system by directing the water immediately ahead of the trencher. The resulting
turbulence loosens the soil in front of the trencher. The pipeline is then lowered into the trench
and the suspended sediment settles.
Rock installation
Rock installation is the use of unconsolidated rock fragments graded in size to locally reshape the
seabed, thereby providing support and/or cover for sections of the pipeline system to ensure its
long-term integrity. Rocks are supplied from onshore sources in Scandinavia.
Rock installation is planned performed by a dynamic positioning fall pipe vessel, see Figure 3-6. A
fall pipe vessel (FPV) is a self-propelled vessel that is equipped with a flexible fall pipe, which can
be lowered into the water beneath the vessel.

Document ID: PL1-RAM-14-Z03-RA-00003-EN

25
Impact Assessment - Sweden

Figure 3-6 Fall pipe vessel for rock installation. (Beemsterboer, 2013).

Crossing of marine infrastructure (cables)
The Baltic Pipe route crosses existing pipelines, telecom cables and power cables at the seabed of
the Baltic Sea. The infrastructure that will be crossed has been identified after consultation with
the relevant authorities in Denmark, Sweden, Germany and Poland.
Before construction of the offshore part of the Baltic Pipe, agreements will be reached with all
involved owners of the infrastructure to be crossed. Furthermore, the exact position will be
established through detailed geophysical surveys.
For the Swedish EEZ, approx. 9 cable crossings have been identified. There are no pipeline
crossings in the Swedish EEZ.
The cable crossings will be constructed using concrete mattresses (in total 6 m x 3 m) as
separation between the lines. The crossing design will be constructed to ensure a minimum
separation of 0.3 m between the Baltic Pipe and the crossed cables. Furthermore, a rock cover
will be placed on top of the pipeline at each crossing.
Overview of seabed intervention works
Figure 3-7 presents an overview of the seabed intervention required along the Baltic Pipe route.
The quantities presented for Swedish EEZ in the following are approximate numbers only, as the
planned seabed interventions works will be optimised during the detailed design process.
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Figure 3-7 Overview of seabed interventions works within the Swedish section. In the figure it has been
assumed that trenching and occasional rock placement takes place in areas and where crossing shipping
lanes, and concrete mattresses where crossing of cables take place.

Trenching quantities
The need for pipeline protection due to ship traffic has been established based on a quantitative
risk assessment (QRA). The main reason for the pipeline protection requirements considered in
the QRA study is the risk from dragged anchors. In Swedish EEZ a total length of 22 km seabed
is anticipated to be trenched and the trenched seabed volume will be approx. 195,000 m3.
Rock installation quantities
As a base case, the pipeline is expected to be protected in shipping lanes by trenching and
backfilling. However, in some areas the detailed design studies may conclude that rock
installation is required. The maximum rock volume to be used is 320,000 m3 (based on the QRA
report, Ramboll, 2017).
Concrete mattresses and rock cover quantities at cable crossings
Concrete mattresses and a post-lay rock cover will be used in the areas of cable crossing; three
mattresses will be used at each crossing. The rock cover will be placed on top of the pipeline
along an approx. 70 m long stretch. In the Swedish part of the project 9 cable crossing were
verified. The quantities are expected to be 300 m3 of concrete mattresses and 3,000 m3 of rock
cover.
3.5

Construction timeline
The construction activities are planned to commence in April 2020 and to end in September
2022. Construction of landfalls is expected to commence in October 2020, and the pre-lay seabed
interventions work in March 2021. The actual pipeline installation is expected to be carried out
within the period March 2021 – February 2022. Post-lay seabed interventions are planned to be
carried out between November 2021 and August 2022, and first gas is expected to take place,
after pre-commissioning and commissioning, on October 2022.
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With respect to the Swedish area, the following is anticipated:
•
•

Seabed Intervention (pre-lay, post-lay):
Pipeline Installation:

March 2021 – August 2022;
March 2021 – February 2022.

It is foreseen that total effective installation time is three months. The effective pipeline
installation duration is anticipated to be approximately one month and the effective duration of
seabed intervention is anticipated to be approximately two months. The seabed intervention
types are:
•
•
•
•
3.6

Pre-lay at cable crossings
Post-lay at cable crossings
Trenching/drenching (22 km)
Post-lay/back-filling (22 km)

Logistics scenario
The construction of the offshore pipeline will require offshore as well as onshore logistics support
at shore bases. Furthermore, there will be a minor need for logistics support offshore during
operation of the pipeline.
Transportation of the prefabricated pipelines to the shore bases is not a part of this impact
assessment.
Onshore logistics at shore bases
It is expected that there will be established shore bases at 1-3 ports in the Baltic Sea. Storage of
pipes joints will take place at these ports
An analysis of the existing ports in the Baltic Sea has assessed potential support bases (Ramboll,
2018a):
•
•
•
•

Poland:
Sweden:
Denmark:
Germany:

Swinoujscie;
Malmö;
Rønne, Køge;
Mukran.

The final decision on which ports that will be use will be made in connection with the decision on
the constructor of the pipe. Pipe joints for the offshore pipeline will be imported by ships, trains
or by trucks. It is estimated that approximately 23,115 pipes will be needed for the total project
from Denmark to Poland. For the part through Swedish EEZ, approximately 6,940 pipe joints will
be used. The lengths of the pipes are approximately 12.2 m, and the coated pipe outer diameter
is approximately 1.1 m (Ramboll, 2018b).
From the shore bases the pipe joints will be transported by supply vessels to pipelaying vessels.
Offshore logistics during construction and operation
The logistics offshore during construction includes a number of activities as part of preparation
for and constructing the pipeline. The detailed planning of the offshore construction will be
planned at a later stage, by GAZ-SYSTEM S.A. with the contractors which will be selected to carry
out the work.
During operation there will be a minor need for maintenance work related to the rock
installations. Furthermore, survey vessels will be used during the whole operation of the pipeline
for geophysical surveys of the pipeline. Surveys are expected to take place every year the first
five years of operation and every third year thereafter.

Document ID: PL1-RAM-14-Z03-RA-00003-EN

28
Impact Assessment - Sweden

3.7

Commissioning and operation
Commissioning
The commissioning phase refers to the filling of the pipeline with gas for the first time. The
commissioning phase includes all activities that occur following the pre-commissioning phase up
until the moment when the pipeline is ready for gas transfer. Pre-commissioning activities, which
includes flooding, cleaning, gauging testing and drying of the pipeline, will be include activities in
Denmark in and Poland, not in the Swedish EEZ.
After the pre-commissioning the pipeline will be filled with dry air. To prevent a mixture of air
and dry gas occurring before injection, the pipeline will be filled with nitrogen (an inert gas)
which will work as a buffer between the air and gas.
When adequate separation has been provided by nitrogen, the natural gas is introduced from one
end (Danish compressor station). At the opposite end, the air and nitrogen will be discharged
through an air silencer or flare, until gas content/traces are detected (Polish receiving terminal).
The air and nitrogen emissions do not cause any environmental impact, and it will be ensured
that the emission facilities are designed to ensure that there also will be no health impacts.
Operation
The expected pipeline lifespan is 50 years. During that period constant supervision of the gas
transfer as well as scheduled and unscheduled checks and works related to the maintenance will
be carried out.
During the pipeline operation technical operations will be conducted with the purpose of ensuring
the integrity of the pipeline, rectify possible free-spans, and in particular maintaining the proper
pressure and securing the infrastructure.
These activities will include geophysical surveys in order to control the integrity of the pipeline
and the surrounding seabed. Further, wall thickness pigs will be used for monitoring of the wall
thickness and the possible corrosion of the pipeline.
Supervision over the gas transfer will be carried out from the project management centre at a
location to be designated at a later stage of the project.

3.8

Decommissioning
The Baltic Pipe offshore pipeline will be constructed based on a design life of 50 years of
operation. After this period (and a possible prolongation), the pipeline system will be
decommissioned.
Below is an overview of the existing legislation and best practice with respect to decommissioning
of offshore pipelines. The actual method of decommissioning will be agreed with the relevant
authorities in due time before the decommissioning activities. It is not possible to detail the
method to be used at this time, as it will depend on the legislative regime as well as the technical
options available at the time of decommissioning.
Environmental impacts of decommissioning
In case the pipeline is left in situ, the potential environmental impacts will for a number of years
be comparable to some of the impacts caused by the presence of the pipelines during the
operation phase. This includes the continued presence of the pipeline on the seabed, which
potentially has a “reef effect”, and there can potentially be an impact on the commercial
fisheries. Further, there will be a continuation of the release of metal from the sacrificial anodes
(see Appendix 4)
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In addition to the above, there will be a release of mainly iron from the gradual corrosion of the
iron pipelines in the marine environment. This release will be slow and is not expected to have
any negative impact on the marine environment.
In case the pipeline is fully or partly removed, the potential impacts on the marine environment
are expected to be comparable to the impacts of construction of the entire or parts of the
offshore pipeline. In addition, there will be a large amount of materials recovered which partially
will cause waste creation, and partly will provide resources for re-cycling (e.g. the pipeline steel).
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4.

CONSULTATION PROCESS
Consultation has been conducted as a part of the preparation for the permit application according
to the Swedish Continental Shelf Act 15a§ (1996:314). In addition, consultation according to
Espoo Convention has been made. A scoping report was compiled as a basis for the consultation.
A public hearing was conducted on March 1, 2018 in Malmö. Invitation to the public consultation
meeting was sent on January 22, 2018 by email. Invitations were also published in the
newspapers Sydsvenska Dagbladet, Skånska Dagbladet and Post- och Inrikes Tidningar. 15
answers were received. The consultation report was also sent out for verification between
30.08.18 – 28.09.18 together with information about a new route alternative west of Bornholm,
which was not included in the scoping report during consultation. 13 answers were received. In
addition, a consultation meeting with the fishery organisations was conducted on November 15 in
Gothenburg.
The answers are presented here below in abbreviated versions. Full text of incoming opinions is
included in the consultation report in Appendix 7. Opinions received during Espoo-consultation is
found on the Environmental Protection Agency's website 1.
Consultation in preparation for a Natura 2000 permit application was also conducted, but is not
described further in this impact assessment for a permit application according to the Swedish
Continental Shelf Act.
The incoming comments from consultation and the international notification carried out by the
Swedish EPA in the Espoo-process have been used as input for the Impact assessment and the
design of the project.

4.1

Summary of incoming opinions and questions during consultation
The German Federal office of Bundeswehr Infrastructure, Environmental Protection and Services
emphasized that the proposed routes in the Swedish economic zone crosses military training
areas for submarines Bravo 2, 3, 4 and 5. The installation of a gas pipeline within these
submarines exercise areas is neither acceptable in principle as it would prevent the specific use of
those military training areas.
The Swedish Armed Forces states that the proposed pipeline route alternatives infringe to some
extent the internationally shared military exercise area in the intersection of the German, Danish
and Swedish economic zones. The area is from a Swedish perspective seldom used and when
used then not in a way that is incompatible with a gas pipeline. The Armed Forces recommend
that the route is modified to avoid mine risk areas and has nothing to note in the issue of
permission for exploration licenses under the Continental Shelf Act.
The Swedish Agency for Marine and Water Management (SwAM) states that if the route through
the EEZ crossing the Natura 2000 site Sydvästskånes utsjövatten is selected, it may result in
additional requirements of precautions during the construction period. The assessment should
include possible measures to reduce the risk of impact on the Natura 2000 site and its habitats
and species.
The Swedish Board of Agriculture wants the impact assessment to include possible modified
fishing and trawling patterns resulting from more pipelines on the seabed, and whether there is
enough space for floating trawl where the Baltic Pipe pipeline will cross the Nord Stream
pipelines, as it may lead to a change in fishing patterns trawling patterns included. Furthermore,
requests an analysis of all the fish species, in addition to herring and sprat, included in a future

1

http://www.naturvardsverket.se/Stod-i-miljoarbetet/Remisser-och-Yttranden/Remisser/Planer-i-vara-grannlander---

Esbokonventionen/gasledningen-Baltic-Pipe-mellan-Danmark-och-Polen/
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analysis. It is important that an analysis of the possible negative effects on fisheries and its
ability to operate in the future includes.
The Geological Survey of Sweden (SGU) emphasizes that in the eastern parts along the proposed
routes there are basins where particularly fine-grained sediments and organic matter
accumulates. During the construction work and decommissioning of the pipeline, including work
with the clearance of ammunitions, there is a risk that the sediments in these basins spread
across administrative boundaries. At the laying and covering of cables in these areas, the cables
and the cover material is added to stop the natural sediment transport does not occur.
Furthermore, the material should have a similar fraction as the natural along the pipe. The
pipeline should be placed so it does not in any way affect monitoring stations in the national
environmental monitoring program.
Simrishamn municipality sees the benefit and the importance of connecting Europe's energy
market and has no objections to the proposed gas pipeline. However, what are risks and what
impact could an accident, such as leaks or explosion, have on the Baltic Sea ecosystem and
Simrishamn municipality? What is the decommissioning plan, and can the pipeline give rise to
conflicts of interest with other sea-based activities, such as fishing and energy?
The Swedish maritime administration (SMA). The planned pipeline route crosses routes of
national interest for traffic systems. The application should be accompanied by detailed reporting
of the pipe’s proposed routing of the TSS (Traffic Separation Scheme) and in relation to maritime
traffic flows. And in relation to that describe and report the maritime risks and proposed
mitigation measures, in both the construction phase and during operation. It is assumed that the
risks and consequences for shipping and requirements for maritime safety enhancement
measures will be discussed in future consultations between the Baltic Pipe Project, the
consultations parties and relevant authorities. Recommends that the pipeline in risk areas is
located deep in the seabed to prevent damage during an emergency anchoring if possible, 2
meters below the seabed in hard conditions and 4 meters in soft conditions.
SMHI prefers the route crossing German waters to minimise the impact on the inflow of deep
water. SMHI wants the results from surveys to be available to the SMHI data servers/hosting.
SMHI is the national data host of marine physical, chemical and marine biological data. A longterm investment in fossil free energy in Europe is preferable to further investments in natural
gas.
The Swedish Fishermen’s PO states there could be a problem during the construction and the
operational phase (physical barrier). It is considered important that all problems are minimized,
and they look forward to a discussion on this matter at a consultation meeting with the Swedish
fisheries sector.
The National maritime museums consider that the geophysical mapping should be analysed by
marine archaeologists, to identify possible cultural relics. It may also require documentation of
diving archaeologists or ROV inspections to determine if any remains are ancient monuments and
the new pipeline has impact on the remains. It necessary to clarify that any cultural relics that
can be affected by the pipeline or anchorage and design work should be documented.
The Swedish Pelagic PO Federation. The section of the pipeline route within the Swedish
economic zone is primarily in an area for large-scale Swedish and Danish pelagic fishing, with
large economic values. The pelagic fishing takes place in large areas in the Baltic Sea and the
fishing is both controlled and uncontrolled (undesired) bottom contact. A trawl door that hits a
pipeline can cause great damage or drag the entire pipeline. Also, the trawl door, equipment,
ship or crew can be damaged or injured. Analyses indicate a change in fish behaviour already
around Nord Stream 1, the pelagic fishery avoids the pipeline. One can expect similar behaviour
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around the Baltic Pipe pipeline. This leads to considerable losses in terms of lost fishing
opportunities today.
The Swedish transport Administration. The planned pipeline crosses a number of shipping lanes
that have been identified by the Swedish Transport Administration as national interest for traffic.
The construction of the pipeline should be carried out so that the impact on maritime accessibility
is minimized. The impact assessment should include the national interest for traffic sites
mentioned above and should also state duration of any impacts identified.
The Swedish Transport Agency looks positively on the intent and purpose of the project to
strengthen the single European energy market by supporting EU energy policy goals of safe,
cheap and sustainable energy. However, do not, at this stage, have a preference for a specific
route alternative. However, the proposed routes of the pipeline cross traffic separation schemes
(TSS) adopted by the International Maritime Organization (IMO). Impact on shipping, both during
operation and construction, should be clearly described in the impact assessment and for the
route selection. A risk analysis for shipping and proposed mitigation measures should be included
in the impact assessment. The risk analysis and mitigation measures should be discussed
continuously with the relevant authorities such as the Transport Agency.
The County Administrative Board of Skåne (CAB Skåne) states that the proposed operation, in
addition to a permit according to the Continental Shelf Act, requires a permit under Natura 2000,
and an examination of any impact on it, according to Appendix 4 of the Habitats Directive,
protected species harbour porpoise (Phocoena phocoena). The developer should account for any
release of substances from the pipeline during operation and in decommission. The cumulative
and transboundary effects should be analysed at population level and habitat level. If munitions
clearance is undertaken this should be a part of the impact assessment. The developer should
account for the operation of direct and indirect impacts on sea birds, the water in the
Sydvästskånes utsjövatten is not deeper than several species of diving ducks can reach the
bottom of a large part of the area. The description of the protected areas in Swedish waters
should be corrected in terms of the nature reserve "Falsterbo peninsula sea". At the consultation
meeting there was a discussion on the County Administrative Board’s report about existing
habitats within the Natura 2000 site. This report is based on SGU's account of the surface
substrate. When the County Administrative Board proposed the Natura 2000 site, there was
uncertainty about the SGU category sand, gravel and stone, and the distribution of the various
factions. It is possible that this category should be reported as habitats sublittoral sandbanks
alternative reefs. County Board assumes that the surveys will report the actual substrate.
The developer should include data on current fishing in the area. The developer should
themselves assess the current conditions prevailing for fishing in the area. In February 2018
fishing was reduced in the area due to trawl peak after quota reductions and major problems with
seals etc. It should be specified whether the pipeline can be trawled over. Pelagic fisheries are of
lesser concern than bottom trawling for the pipeline.
The developer is requested to consider investigating sections of the sonar scan and
magnetometer. This is important not least because of the risk of explosive material such as
mines may be found on the seabed. The developer should establish a monitoring program during
the construction and operational phases.
Vattenfall has a permit according to the Act on the Swedish Economic Zone for wind power
projects at Krieger's flak and has permission under the Act on Continental Shelf to place
electricity cables from the territorial boundary to the group station in the economic zone.
Vattenfall is working actively with this project and installation is expected to take place around
2022-2023.
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4.2

Comments during verification of the consultation report
FOI states that the area west of Bornholm is known as an area with chemical munitions, and that
there is a risk for trans boundary impacts if these are impacted.
The Swedish board of agriculture has no comments on the consultation report. Asks for a
clarification why the Swedish route has been selected.
LTH Lund University writes it is important that new knowledge from the audit of sonar data and
geophysical-geotechnical surveys is compiled and published in such a way that they can be used
in future related projects or in research contexts.
Vattenfall underlines the same opinion as before, that they have an export cable that the project
needs to cross.
The Swedish Agency for Marine and Water Management refrains from commenting the
consultation report.
County Administrative Board of Skåne has no further comments than those already sent in during
the consultation.
The City of Malmö refrains to comment on this matter.
Swedish Civil Contingencies Agency – MSB, refrains to comment on this matter.
The Geological Survey of Sweden – SGU, refers to its opinions sent in previously.
The Swedish Maritime administration refers to its opinions sent in previously.
The National Maritime Museums refers to its opinions sent in previously, and writes they are
satisfied with the collaboration with marine archaeologists at Bohusläns museum.
The Swedish Transport Administration has no further comments and the additional alternative
with the bypass route does not the opinions sent in previously.
The Swedish transport administration refers to its opinions sent in previously.
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5.

RISK ASSESSMENT

5.1

Introduction
In Chapter 3 Project description, the planned activities have been described. As part of the
design of the project, all significant hazards (i.e. potential sources of harm) have been identified
(Rambøll, 2018a).
Risk is defined as the likelihood of an accidental event combined with the consequence of the
event. For the offshore part of the Baltic Pipe project, detailed risk analyses have been carried
out and documented in the Construction Risk Analysis, CRA (Rambøll, 2018b) and in the
Quantitative Risk Assessment, QRA (Rambøll, 2018c) for the construction and operational
phases, respectively.
The main risks of accidental events, both during the construction and operational phases, are
related to the fact that the pipeline route crosses a number of shipping lanes. This means that
there is a risk that third-party vessels collide with one of the construction vessels, which might
cause harm to humans and/or spills of oil to the sea. This also means that there is a risk of
interference between vessel traffic and the pipeline during the operational phase, e.g. from
dropped/dragged anchors or sinking ships.
The likelihood of an oil spill during the construction phase has been shown to be low, comparable
with other maritime activities in the Baltic Sea not involving transport or production of oil.
Comparing the likelihood of oil spills during the period of constructing the Baltic Pipe system with
the likelihood of oil spills from offshore installations in the North Sea confirms this conclusion.
With respect to possible gas leaks, the environmental impacts of such will be local and shortterm. In the case of a large rupture, the methane escaped to the atmosphere will contribute to
the global pool of GHG. In such an unlikely major event, the possible impact on human lives will,
however, be the main concern.
Munitions objects are, as far as reasonably practicable, avoided by re-routing. If re-routing is not
possible, there is a risk that munitions clearance will have to take place. In such a situation, the
mitigation measures outlined in Section 7.2, mitigation measures for unplanned events will be
implemented.
Mitigation measures have been included in the design of the pipeline system, so the risk to
human safety (3rd party) is below the risk acceptance criteria, and measures are being
implemented to ensure that the risks are further reduced to a level as low as reasonably
practicable (ALARP). This is the case for both the construction and operational phases.
In the following text, the results of the risk assessment related to the risk of environmental
accidents and the risk to the population (3rd party risk, or societal risk) is provided in more depth.
With respect to the working environment and the risk to personnel participating in the
construction work, reference is made to the above-mentioned CRA report.
The framework for controlling the risks during construction and operation is the Health, Safety
and Environmental Management System of the operator Gaz-System S.A., as outlined in
Appendix 1.

5.2

Application of the ALARP principle
Design of the Baltic Pipe project has been carried out using the principle of reducing the risk to a
level As Low As Reasonably Practicable (ALARP). This principle is illustrated in Figure 5-1.
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Figure 5-1 The ALARP triangle. Risks in the upper, generally intolerable region should always be
reduced, as the risk exceeds legal requirements, company performance standards or similar. Risks in the
ALARP region need to be reduced to a level As Low As Reasonably Practicable (ALARP), i.e. until the cost
involved in reducing the risk further would be grossly disproportionate to the benefit gained.

ALARP demonstration is the final step of the risk assessment methodology to identify whether
there is any reasonably practicable additional safety measure that could be implemented to
reduce the risks. ALARP demonstration for the offshore part of the Baltic Pipe project is
documented in the ALARP report for the project (Rambøll, 2018d).
5.3

Risk acceptance criteria
The risk assessment criteria (RAC) established for the Baltic Pipe Offshore Pipeline are in line with
the industry best practice based on previous experience from large offshore pipeline projects, as
documented in the Design Safety Philosophy for the project (Rambøll, 2018e).
For human safety, a RAC has been established for individual risk (IR), which is the risk of loss of
life for individuals (i.e. each individual person). The criterion is different for 1st and 3rd persons.
For 1st person (a person involved in work for the project, e.g. the installation contractor), the
fatal accident rate (FAR) should be <10 per 108 exposure hours for pipeline installation.
A 3rd party is defined as any person from the public who could be exposed to activities originating
from GAZ-SYSTEM S.A. (e.g. the public at landfalls or passengers on ships). Societal risk (or
group risk) is the risk of loss of life for a population (i.e. a number of different individuals and
groups of people). A tolerance criterion has only been defined for 3rd persons and it is described
by the F-N curve in Figure 5-2. Risk levels below the unacceptable level are in the ALARP region
and shall be evaluated according to the ALARP principle (see Section 5.2).
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Figure 5-2 Risk acceptance criterion for 3rd person societal risk (Rambøll, 2018e).

The most critical 10 km section along the pipeline is evaluated against the tolerance criteria,
including risks from all relevant accidental scenarios.
5.4

Hazard identification
A HAZID workshop was carried out in Copenhagen, Denmark on 20-21 June 2018 with the focus
on identification of issues and hazards, which will influence the design and layout of the Baltic
Pipe offshore pipeline and form the starting point for the risk management process for the design
of the offshore pipeline.
The conclusion from the HAZID study is that the main challenges related to the Baltic Pipe project
are the following (Rambøll, 2018a):
•

•

•

•

•
•

•
•

The pipeline will be routed through areas with a high density of ship traffic, making
quantitative risk assessment (QRA) an important tool to ensure that appropriate
protection is installed along relevant lengths of the pipeline;
The pipeline will cross a number of cables and most importantly the Nord Stream
pipelines (outside of Swedish EEZ). This requires a well-developed crossing design, where
the crossing location, height of the crossing structure and avoidance of electromagnetic
corrosion are taken into account;
The pipeline will cross close to, and possibly into a military submarine exercise area
(Note: this issue is no longer relevant, given the selection of the preferred route). The
risk related to this shall be handled carefully;
The pipeline will pass through at least one Natura 2000 site (for the preferred route, this
include one in the Swedish EEZ and two in Polish waters). The planned Impact
assessment must focus on a number of key concerns and is expected to further clarify
any complications related to pipeline installation through these areas;
Most of the hazards in the installation phase are related to asset risks, in particular
project delays;
The planning of the installation phase as well as clearly defined requirements for all
contractors involved in the installation phase are critical to reducing the risks for a variety
of hazards;
Seabed intervention work as well as potential UXO objects along the pipeline route;
Man-access to the tunnel, which will require focus during the execution phase of the
project. The hazards related to the tunnel are: operation in a confined space under
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compressed air, retrieval of the TBM and heavy/blind lifting at the work site. The latter
two risks are considered level III human safety risks at landfalls.
All identified hazards are detailed in a HAZID register, which includes 15 main actions and a
number of sub-actions. The follow-up and closing of the actions, together with the residual risk
assessment, is an important step of the risk management process in order to demonstrate that
an effort has been made to eliminate, prevent, control and mitigate the hazards and that the risk
has been reduced to ALARP, as outlined in Section 5.2.
5.5

Ship traffic
The ship intensity in the area of the pipeline has been analysed using historical Automatic
Identification System (AIS) data from 2016. Only ships with a gross tonnage (GT) over 300 GT
are obliged to have AIS equipment installed. To account for the increasing ship traffic intensity in
the future, the ship traffic is estimated for the year 2032, which is 10 years after operation start,
for use in further analysis.
The majority of the ship traffic in the area follows the various shipping lanes in the southwestern
part of the Baltic Sea (see Figure 5-3). The main directions of ship traffic are east-west from the
inner Baltic Sea and towards the Fehmarn Belt, north-south from southern Scania
(Trelleborg/Ystad) to Swinoujscie, and north-southwest from southern Scania (Trelleborg/Ystad)
to the Fehmarn Belt (Rostock/Lübeck). To increase navigational safety, the ship traffic between
Bornholm and Sweden is regulated by the Bornholmsgat Traffic Separation Scheme (TSS), which
separates the ship traffic towards the southwest from the ship traffic towards the northeast.
As seen in Figure 5-3, seven different critical zones have been identified along the pipeline. All
the critical zones are located within the major traffic lanes where the sip traffic density is high.
Red dots indicate KPIs (Kilometre Point Intervals; i.e. one-kilometre distance from the Kilometre
Point (KP) to the forthcoming KP) in which the density is critically high and yellow dots indicate
KPIs included in the critical zone to extend it zone to a fitting length.
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Figure 5-3 Ship traffic intensity map based on AIS data from 2016 (Rambøll, 2018c).

The yearly ship traffic across the pipeline route is shown in Figure 5-4. To account for the
increased maritime activity in the future, ship traffic is estimated for the year 2032, which is 10
years after operation start.

Figure 5-4 Expected annual ship crossings along the Baltic Pipe route in 2032 (Rambøll, 2018c).
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5.6

Hazards and risks during the construction phase
Methodology
During construction of the offshore Baltic Pipe pipeline, there will be an incremental increase in
ship traffic in the project area, due to the presence of the work vessels. The main contribution to
the incremental increase is by the pipe-lay and seabed interventions work vessels travelling along
the pipeline route, and the pipe carrier vessels supplying the lay barge from one or more shore
bases. The shore base(s) to be used during the construction phase have not been selected yet,
but the considered locations are outlined in Section 3.6.1, Onshore logistics at shore bases. In
order to be able to carry out a risk analysis regarding the pipe carrier vessel, the calculations
have been made assuming that Rønne is used as the shore base for the storage of the pipe
sections. The pipe-lay vessel, the seabed interventions work vessels and the pipe carrier vessels
all cross ambient ship traffic lanes (see Figure 5-3), which increases the risk for ship-to-ship
collisions that result in loss of life or substantial oil releases.
As part of the Baltic Pipe CRA, Rambøll, 2018b, it was concluded that mitigation measures will be
recommended for pipe-lay and rock lay vessels, in order prevent potential collisions with ambient
traffic. Mitigation measures include the use of notices to nearby mariners, safety zones and AIS
(Automatic Identification System) communication technology. These mitigation measures have
been included in the following results.
Risk related to oil spills
The risk of larger oil spills during the construction phase is related to the risk of third-party
vessels colliding with one of the work vessels participating in the construction works. In addition
to this, there is a risk of minor oil spill from e.g. bunkering operations. The main risks of oil spill
are related to third-party collision with the lay barge, and, to a minor extent, third-party collision
with other construction vessels. In particular, these risks are linked to the critical zones where
the pipeline crosses shipping lanes (see Figure 5-3, Figure 5-4 and Table 5-2).
The frequencies of oil spills of various sizes have been calculated for the various parts of the
pipeline route (see Table 5-1). Spills from bunker operations, which can have a size of 0-200
tonnes of bunker oil, are in a separate row. The spills in the remaining rows have been calculated
for lay barges and seabed interventions work vessels after implementation of mitigation
measures, and for the pipe carried without mitigation measures. The methods and assumptions
for the calculations are documented in Rambøll (2018b).
Table 5-1 Frequencies of oil spills of various size during the construction period. Bunker spill, which is in
the range 0-200 t, is shown in a separate row. The disputed zone is an area where the exact border
between Denmark and Poland has not been ratified by the time of issuing the impact assessment.

Oil spill size
[tonnes]

Denmark

Sweden

Poland

Disputed zone

Total

200 (bunker)

7.12×10-5

8.56×10-5

1.47×10-6

1.34×10-5

1.72×10-4

500

1.67×10-5

1.89×10-5

2.26×10-7

3.53×10-6

3.93×10-5

1,000

7.70×10-6

8,80×10-6

9.73×10-8

1.57×10-6

1.82×10-5

10,000

4.82×10-6

5.39×10-6

6.59×10-8

1.01×10-6

1.13×10-5

50,000

1.06×10-6

1.32×10-6

8.79×10-9

1.98×10-7

2.58×10-6

100,000

1.26×10-7

1.59×10-7

5.41×10-11

1.64×10-8

3.02×10-7

>100,000

2.52×10-8

3.18×10-8

1.08×10-11

3.28×10-9

6.03×10-8

Total

1.02×10-4

1.20×10-4

1.87×10-6

1.97×10-5

2.43×10-4

As expected, the frequencies of small spills from bunker operations are higher than the frequency
of larger spills as a consequence of a potential collision between a third-party vessel (oil tanker)
and a work vessel. The frequency of oil spills caused by vessel collision is highest in Danish
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waters and the Swedish EEZ, which coincide with the areas where the ship crossing traffic is
highest, as outlined in Figure 5-4.
Risk acceptance criteria are usually related to human safety and not to the risk of oil spills. Also,
because larger oil spills are fortunately relatively rare, it is difficult to find statistics to compare
with for establishing whether the calculated spill frequencies are acceptable. Figure 5-5 shows
FN-curves for annual spill frequencies of oil and chemicals, respectively, for an average offshore
installation on the UK continental shelf during the period 2005-2010. This figure is not directly
comparable with the conditions related to construction of a pipeline in the Baltic Sea, but it does,
however, give an indication of what is considered acceptable in other industries with very high
safety requirements and in a comparable environment.
Figure 5-5 shows that no oil spills larger than 2-300 tonnes occurred in the area/period serving
as the basis for the figure. The annual frequency of a spill in the range of 10-100 tonnes is on the
order of magnitude of 10-2 to 10-3 for an average offshore installation on the UK continental shelf
during the period 2005-2010. When comparing with the calculated frequencies for the
construction period for the Baltic Pipe (Table 5-1), these are on the order of magnitude of 10-410-5 spills, i.e. the likelihood of an oil spill as a consequence of the construction of the Baltic Pipe
is on the order of magnitude of 10-2-10-3 of the yearly likelihood of an oil spill from an offshore oil
and gas installation on the British continental shelf. It is expected that this proportion is also the
same for larger oil spills than the spills coverer by the statistics shown in Figure 5-5.

Figure 5-5 FN-curve for accidental releases of oil and chemicals, respectively, normalised to an average
offshore installation (drilling or producing platform) on the UK continental shelf. The data are based on
statistics for all UK offshore installations for the period 2005-2010 (after Energy Institute, 2012).

The above shows that the frequencies of possible oil spills as a consequence of the project are
low, relative to e.g. oil and gas exploration and production, which have an inherent risk of oil
spills. This is due to the fact that the project does not introduce oil to the area, except for bunker
oil on the vessels. Therefore, the risk of a major oil spill as a consequence of the project is solely
related to the possible interaction between work vessels and third-party tankers etc. The risk of
oil spill introduced by the Baltic Pipe project is comparable to the risk introduced by many other
maritime activities in the Baltic Sea, including commercial fishing, shipping, etc.
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Risk to human safety (3rd party)
The risk to third-party personnel has been calculated using the same ship traffic data that were
used for the oil spill frequency calculations. The method and assumptions are documented in
Rambøll, 2018b.
Societal (3rd party) risks are evaluated using an FN-curve, which plots the number of fatalities
(N) against the annual frequency (F) of incidents with fatalities ≥N. The FN-curve is presented for
the pipeline construction phase for a situation with no mitigation for the lay barge and pipe
carrier, for a situation with mitigation for both the lay barge and the pipe carrier, and for a
situation with mitigation for the lay barge only in Figure 5-6.

Figure 5-6 FN-curve illustrating societal risk (3rd party) for the construction phase, for the most critical
10 km sections of the pipeline. The frequencies have been calculated before and after mitigation
measures have been implemented for the lay barge and the pipe carrier, and for the situation with
mitigation measures for the lay barge, but not for the pipe carrier and rock installation vessel (Rambøll,
2018b).

When comparing with the risk acceptance criteria (Section 5.3), the risk to third-party is well
below the acceptance criteria for the situations with mitigation for the lay barge, i.e. in the ALARP
zone, where risks need to be reduced to a level as low as reasonably practicable.
Environmental consequences of oil spills during construction
Due to the low probability of oil spills of the consequence of the Baltic Pipe construction works
(see Section 5.6.2), no modelling of the dispersion of oil has taken place for this project. The
below is a short qualitative overview of the potential consequences of a possible oil spill.
Oil spilled to the marine environment will rapidly spread out and move on the sea surface with
wind and currents, while undergoing a number of chemical and physical changes (weathering).
Some of these processes, such as the natural dispersion of the oil into the water, lead to the
removal of the oil from the sea surface, and facilitate its natural breakdown in the marine
environment. Others, particularly the formation of water-in-oil emulsions, cause the oil to
become more persistent, and remain at sea or on the shoreline for prolonged periods of time
(ITOPF, 2014a).
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Oil may impact the environment by one or more of the following mechanisms (ITOPF, 2014b):
•
•
•
•

Physical smothering with an impact on physiological functions;
Chemical toxicity giving rise to lethal or sub-lethal effects or causing impairment of
cellular functions;
Ecological changes, primarily the loss of key organisms from a community and the
takeover of habitats by opportunistic species;
Indirect effects, such as the loss of habitat or shelter and the consequent elimination of
ecologically important species.

More specifically, if oil spill is introduced to the Baltic Sea, direct impacts can occur on seabirds
and marine mammals by smothering of feathers and skin and ingestion of oil adhered to the food
source (HELCOM, 2018g). More indirectly, oil spill introduces a severe threat to marine life
throughout the food web from plankton to seabirds, where especially polycyclic aromatic
hydrocarbons (PAHs) can cause impacts on both invertebrates and vertebrates due to their
carcinogenic, mutagenic and lethal effects. PAHs can accumulate in fatty tissue and be introduced
via plankton to higher level organisms.
As the risk of oil spill from the Baltic Pipe project is low, the risk and detailed impact assessments
will not be dealt with further.
5.7

Risk related to possible munitions finds
As outlined in Appendix 4, the pipeline route extends through areas where there is a risk of
encountering conventional munitions. Potential munitions objects will as far as possible be
avoided by designing the route based on the findings from the geophysical surveys (see Section
3.4.1, Seabed preparation). There is, however, a risk that e.g. buried munitions objects may be
encountered during the detailed magnetometer survey carried out prior to pipe-lay.
The overall strategy for mitigating the risks posed by UXOs is outlined in Appendix 5. An overall
UXO hazard map is shown in Appendix 4, Figure 6. The pipeline route in the Swedish EEZ
extends through an area where a Soviet mine field was established during WWII and where there
is a higher risk of encountering conventional munitions (Rambøll, 2018a).
Risk of unplanned conventional munitions encounter
The strategy for identifying and mitigating possible munitions objects along the pipeline route is
outlined in Appendix 4, Conventional and chemical munitions. It is difficult to quantify the risks
caused by the presence of munitions, due to the limited experience with infrastructure projects in
the area.
With regard to conventional munitions, the risks to personnel, marine life and assets comes from
the possible detonation of the munitions objects. The risk can be divided into the risk of having to
clear identified munitions objects and the risk of accidental detonation of munitions.
The risk of having to clear munitions is mitigated by, as far as possible, re-routing the pipeline to
avoid munitions objects visible at the seabed. Following a dedicated munitions survey using
magnetometers to identify munitions, including those buried in the seabed, additional munitions
objects might be identified. In some cases, re-routing is not feasible at that stage (e.g. re-routing
would require an additional munitions survey covering the changed route), and detonation
triggered by a donor charge might be required. Detonation will be carried out by a qualified
contractor under strict safety procedures. The risk to personnel is therefore considered negligible.
The main issue in the case of munitions clearance is the possible impacts on marine mammals
and fish caused by the underwater noise. The results of modelling of the dispersion of underwater
noise from possible munitions clearance are presented in Appendix 4, Underwater noise. The
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potential impacts of possible munitions clearance on fish and marine mammals are presented in
Sections 8.2.2 Fish and 8.2.3 Marine mammals, respectively.
The likelihood of accidental detonation of munitions is much smaller than the likelihood of having
to clear munitions objects. Further offshore, a possible detonation could only cause damage to
the pipeline or equipment during the construction phase, i.e. when the pipeline is not gas-filled.
Based on the fact that detailed geophysical surveys and a dedicated munitions survey have been
carried out, and the experiences from other projects in the Baltic Sea, the risk related to possible
accidental detonation of munitions is considered negligible.
5.8

Hazards and risks during the operational phase
Methodology and hazards considered
During the operational phase, the hazards and risks relate to possible leaks of gas in the case of
damage to the integrity of the pipeline system. A QRA has been undertaken in compliance with
DNV, 2010 and DNV GL, 2017. The assessment is documented in Rambøll, 2018c. The overall
methodology applied is illustrated in Figure 5-7.
The HAZID study conducted during the detailed design phase for the Baltic Pipe project identified
the following main hazards during the operational phase of the pipeline system (Rambøll,
2018a):
•
•
•
•

Interaction from anchors (emergency anchoring and unintentionally dragged anchors);
Sinking ships;
Ship groundings;
Dropped objects.

Other risks were identified during the HAZID workshop risks related to, inter alia, UXO, internal
corrosion, material defects, earthquakes and slugging. These risks are either very unlikely to
occur or will be handled through proper operational planning and management. Therefore, these
risks were rated as negligible and therefore not considered further (Rambøll, 2018a). The
remaining hazards are described below.
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Figure 5-7 Overview of the overall methodology for the QRA.

Dropped and dragged anchors
Incidents where dropped anchors have hooked and damaged or ruptured subsea cables have
occurred numerous times in the Baltic Sea. It is believed that dropped and dragged anchors
represent one of the main hazards to the Baltic Pipe (Rambøll, 2018a).
Sinking ships
There are also examples of ships sinking following a collision in the area. An example of this is
the Chinese bulk carrier Fu Shan Hai, which sunk following a collision with the container vessel
Gdynia in 2003. The risk of collision is inherently increased in highly trafficked shipping lanes,
such as those crossed by the Baltic Pipe, and it is believed that there is probability that a sinking
ship could hit and severely damage the pipeline (Rambøll, 2018a).
Ship groundings
The draught of ships entering and exiting the Baltic Sea is limited by the water depth below the
Great Belt Bridge, which is 15 m going into the Baltic Sea. Thus, a grounding ship with a direct
impact on the pipeline is only considered possible at water depths of less than 15 m. The
minimum water depth in Swedish Economic Zone exceed 15 m and therefore, the hazard for
grounding ships is disregarded and has not been further quantified (Rambøll, 2018a).
Gas release frequencies
The ship traffic scenario that has made the basis for the QRA includes the input and cases
outlined in Figure 5-8.
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Ship traffic data
•
Sailing routes
•
Number of ships
•
Ship types
•
Ship sizes

Pipeline characteristics
•
Pipeline route
•
Water depth
•
Pipeline impact capacity
•
Pipeline diameter

Cases
•
Unintentional anchoring
•
Emergency anchoring
•
Sinking ships

Hit frequency

Release or
damage frequency
Figure 5-8 Methodology for ship traffic frequency assessment (Rambøll, 2018c).

Figure 5-9 shows the release frequencies calculated for the individual Kilometre Point Intervals
(KPIs) along the pipeline route, using the above methodology. The figure is based on the
expected number of ships of various size classes crossing the pipeline in 2032 (see Figure 5-3).
The highest numbers of crossings are found at KPI 129 (in the Swedish EEZ) and 137 (in Danish
waters), with approximately 5,200 and 4,700 crossings, respectively. These maxima and the
remaining local peaks correspond clearly to crossings of the various main traffic lanes crossed by
the pipeline.
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Figure 5-9 Overall yearly release type frequencies for individual KPIs of the pipeline, after adding
protection to reach the 10-5 acceptance criterion for each KPI, distributed on causes of leaks.

Critical zones, which are parts of the pipeline (of at least 10 km each) where the release
frequency is higher than the acceptance criteria of 10-5 incidents per year, have been defined.
The identified critical zones are shown below in Table 5-2. The table also shows the dimensions of
additional protection in the form of rock cover placed on top of the pipe, and the release
frequencies with this additional protection in place. The release frequencies are, with this
protection, in all cases below 10-5 incidents per year.
Table 5-2 Description of critical zones along the BP pipeline route, release frequencies without
protection, the protection applied, and the release frequencies with protection (Rambøll, 2018c). The
crossings are in Danish waters (DK), Swedish EEZ (S) and in the Disputed Area (DA). The disputed area
is an area where the exact border between Denmark and Poland has not been ratified by the time of
issuing the impact assessment.

Unprotected
Critical
zone

Description

Initial

Final

release

KP

KP

frequency
[year-1]

1 (DK)
2 (S)
3 (S)
4 (S)
5 (S/DK)
6 (DK)
7 (DA)

Øresund traffic
TrelleborgLübeck
TrelleborgSwinoujscie
YstadSwinoujscie
Baltic Traffic
(Bornholm N)
Baltic Traffic
(Bornholm S)
Baltic Traffic
(South)

Protection

Protection

thickness

length

[m]

[km]

Protected
release
frequency
[year-1]

30

39

5.28×10-4

0.9

6

1.65×10-5

46

56

1.21×10-3

0.9

7

1.56×10-5

72

81

6.35×10-4

0.9

8

8.57×10-6

110

122

5.18×10-4

0.8-1-1

6

2.65×10-5

125

142

2.97×10-3

1.0-1-1

13

7.16×10-5

172

181

1.27×10-4

0.6-0.9

3

7.58×10-5

203

214

4.28×10-4

1.2-1.3

7

8.07×10-5
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The critical zones 2, 3 and 4 are situated in the Swedish EEZ, whereas critical zone 5 is situated
partly in Swedish EEZ and partly in Danish waters, as outlined in Section 5.5.
Consequence assessment
The release of gas from a subsea gas pipeline can result in a gas cloud close to the sea surface. If
the gas cloud reaches a critical air-to-gas ratio, an explosion may occur due to an ignition source
(e.g. a passing ship), which can cause a fatal accident. Therefore, it is important to clarify the
dispersion and consequence of such a gas leakage.
In order to evaluate the plume distribution of the dispersed gas into the atmosphere, the extent
of the leakage has to be specified. The size of the leakage relates to the size of the inflicted hole.
Four different hole sizes are considered and are presented in Table 5-3.
Table 5-3 Hole sizes and size intervals of gas releases.

Leak size

Size interval [mm]

Applied size [mm]

< 20

20

20 – 80

50

> 80

80

Rupture

914

Small
Medium
Large
Rupture

Approximations of the gas mass flows have been calculated using PHAST (Process Hazard
Analysis Software, by DNV GL), version 8.11. In order to adjust the PHAST calculations to the
underwater situation, the pressure inside the pipeline has been reduced to compensate for the
water pressure. The calculations assume a release depth of 40 m, which corresponds to a water
pressure of roughly 4 bar (Rambøll, 2018c).
The Pipeline and Riser Loss of Containment (PARLOC) report is the preferred source of risk
assessment data for generic loss of containment frequencies, which covers pipelines and risers in
the offshore oil and gas industry. The results presented in the latest available report from 2012
(PARLOC 2012) are based on data gathered for loss of containment incidents that occurred at
pipelines and risers on the UK continental shelf (UKCS) during the 12-year period 2001 – 2012.
Additional sources can be consulted, e.g. OGP Report No. 434-4, Riser & pipeline release
frequencies, where the frequencies and distributions presented for risers and offshore pipelines
are derived from DNV’s re-analysis of the data presented in PARLOC 2001. The re-analysis was
performed because of recognized errors in the frequencies given in PARLOC 2001 itself.
Release types
The distribution of leak sizes is given for generic failures and for ship traffic related releases in
Table 5-4, together with the corresponding release rate. The shown release rates for small,
medium and large releases are calculated as the initial mass flow rate, while the rupture flow rate
is calculated as the weighted mean mass flow of the initial 20 minutes of the release.
Table 5-4 Leak size distribution and corresponding release rate for generic and ship traffic related
releases.

Ship traffic release

Generic release

Release rate

distribution

distribution

[kg/s]

Small

0%

74%

7.9

Medium

0%

16%

49.2

Large

50%

2%

125.8

Rupture

50%

8%

3613

Leak size
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Small, medium and large releases exhibit a relatively constant mass flow throughout the first
hour, as the released mass is small compared to the mass available, while the flow rate of a
rupture decreases exponentially.
As illustrated in Figure 5-10, the gas from a ruptured subsea pipeline will disperse into the
surrounding water column in a cone-like shape while heading towards the sea surface. This
underwater dispersion can be divided into three flow zones; Zone of Flow Establishment (ZOFE),
Zone of Established Flow (ZOEF) and Zone of Surface Flow (ZOFS).

Figure 5-10 Gas release from a ruptures subsea pipeline (Rambøll, 2018c)

In most cases, a gas leak will not become ignited. In that case, the gas will escape to the
atmosphere and contribute to the global pool of greenhouse gases (GHG). Methane (CH4), which
is the main constituent of natural gas, is a strong GHG, and has a global warming potential
(GWP) of approximately 28 times relative to CO2 (IPCC, 2014).
Calculations of the dispersion of released gas in the atmosphere using computational fluid
dynamic (CFD) simulations have been carried out as part of the QRA. These calculations have
been used for quantification of the likelihood of explosion, which subsequently has been used in
the analysis of risk to human safety (Rambøll, 2018c).
Risk to human safety (3rd party)
The risk to human safety is assessed both in terms of individual risk (3rd party) and societal risk
(3rd party). Individual risk (IR) presents the summarized frequency per year for fatality of the
person who is expected to be the most exposed to risk based on the total failure frequency of the
pipeline system and the consequences following a release of gas from the pipeline. Societal risk
represents the summarized frequencies per year for fatal accidents and the expected number of
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fatalities for these accidents based on the total failure frequency of the pipeline system and the
consequences following a release of gas from the pipeline (Rambøll, 2018a).
The individual risk (3rd party) was evaluated for the most exposed individual crossing the 10 most
critical KPIs of the pipeline. Evaluation was performed with respect to ship traffic and generic
failure related accidents. Individual risk (3rd Party) was found to be 4.28×10-6 incidents per year
prior to protection and 1.07×10-6 incidents per year post-protection. The individual risk (3rd
party) is thus considered acceptable, as it is below the acceptance criteria of 10-5 per year both
prior to and post-protection (Rambøll, 2018c).
The societal risk was evaluated using a FN-curve. The FN-curve prior to and post-protection is
seen in Figure 5-11. It clearly shows that the societal risk (3rd party) is lowered to an acceptable
level when subject to the ALARP principle, when the above-mentioned protective measures are
introduced.

Figure 5-11 FN-curve illustrating societal risk (3rd party) for unprotected and protected pipeline
(Rambøll, 2018c).

Environmental consequences of gas leaks during operation
A potential gas leak will cause vertical mixing of the water column above the rupture, as shown
in Figure 5-10. A large rupture will damage marine life (e.g. marine mammals, fish and birds) in
the plume, which can have a diameter expanding to up to approximately 40 m at the water
surface in the case of a full rupture (Rambøll, 2018c). The vertical mixing of the water column
will potentially impact salinity, water temperature and oxygen conditions above the rupture.
There can additionally be a potential impact on the seawater temperature due to the cooling
effect of the gas expansion caused by the pressure drop. The above-described potential impacts
will be local and short-term only.
The solubility of natural gas in seawater is low, and almost all the leaked gas will end up in the
atmosphere. If the gas is ignited, the explosion will impact marine life in the impacted area. If
the gas is not ignited, it will mix with the atmospheric air and contribute to the global pool of
GHG, (see Section 5.8.3). The pipeline has a total length of L = 273.9 km and an inner diameter
of ID = 0.8728 m, i.e. the total volume of the pipeline is approximately V = 163,755 m3. The
maximum density of the gas in the pipeline under operational conditions will be approximately ρ=
85.6 kg/m3 (Rambøll, 2018h). Conservatively assuming that this maximum density prevails in
the entire pipeline system, the pipeline can contain up to approximately 14,000 tonnes of natural
gas. Assuming that all of the gas is methane, and that the GWP is as outlined in Section 5.8.3,
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this amount is equivalent to approximately 392,000 tonnes of CO2. For comparison, this
corresponds to 2.7% of the yearly CO2 emissions from all vessels in the Baltic Sea in 2016, or to
0.9% or the total annual emissions in Sweden (see Section 8.1.4, Climate and air quality).
5.9

Emergency response (ER)
General
An emergency response (ER) setup will be developed by GAZ-SYSTEM before construction and
operation, respectively, takes place. The ER setup will be tailored according to the activities
which are planned to take place and the risks associated with these activities, as outlined above.
The framework for the ER setup is the HSE management system of GAZ-SYSTEM, which has been
developed in accordance with the standards OHSAS 18001/ ISO 45001: Occupational Health and
Safety Management Systems, and ISO 14001: Environmental Management Systems.
The HSE management system of GAZ-SYSTEM is further described in Appendix 1: Health, Safety
and Environmental Management System.
Emergency Response during the construction phase
A Project Health Safety and Environment Plan (GAZ-SYSTEM, 2019a) has been prepared and is
further developed as the project progresses. The plan is applicable to all work carried out as part
of the Baltic Pipe Offshore Pipeline Project, whether work is carried out in the Project or at the
Contractor’s offices, construction sites or on marine construction and associated vessels.
Complementary to the above plan is a Contractor HSEQ Requirements Specification (GAZSYSTEM, 2019b) and the Contractors’ HSE Management Plans, which they will develop prior to
commencement of any worksite activities. The emergency response (ER) plans and procedures
for all construction sites and vessels will be detailed within the Contractors’ HSE Management
Plans. Prior to mobilization of rigs and vessels, the necessary combined operations bridging
documents will be developed between the relevant parties.
Emergency Response during the operations phase
GAZ-SYSTEM will, in cooperation with Energinet, establish an emergency response (ER) setup for
the operations phase. GAZ-SYSTEM will own and operate the offshore interconnector between
Denmark and Poland and will therefore be responsible for the ER setup for this part of the
system. Details about the ER setup for the operations phase will be developed at a later stage,
and it will be part of the application for permit to operate the pipeline system.
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6.

ALTERNATIVES
In the section below, conducted examinations and assessments of alternative localisations and
alternative designs/procedures of the planned activity are presented. The selected main
alternative is presented in the rest of this impact assessment. This section is a summary with
regard to what other alternatives have been considered and investigated.

6.1

The Zero Alternative
The zero alternative describes the consequences of the planned activity not being implemented,
which means that no gas pipeline will be routed between Denmark and Poland. The zero
alternative is essentially equivalent to the current situation in the area, which is described indepth in this report, as are the impacts of implementing the project. Furthermore, the zero
alternative entails the possibility of creating a new gas pipeline that would serve to secure
Europe’s needs for natural gas will not be in place. In turn, this implies the EU will have more
difficulties in the transition from coal to energy with less emissions, and achieving its climate
targets, since the combustion of natural gas results in lower emissions of carbon dioxide per unit
of energy compared with other fossil fuels such as coal and oil, if any leakage of methane from
the pipeline is prevented. In addition, this diminished opportunities to replace coal, which
produces high emissions of substances that are hazardous for the environment and health, such
as sulphur dioxide, nitrogen oxides, particulates, polyaromatic hydrocarbons and hazardous
volatile organic compounds (VOC). Natural gas can also be used as a raw material in industries
and replace other raw materials that have a more negative environmental impact. In the event of
a zero alternative, jobs directly and indirectly connected to the project will not be generated
during both the construction period and the operating period. The zero alternative is also
expected to have no impact on the physical-chemical (water quality etc.) and biological (e.g.
benthic flora and fauna, marine mammals, Natura 2000 etc.), which will not happen naturally in
connections with the dynamic conditions. Socio-economic environments (commercial fisheries,
ship traffic etc.) will, however, develop independently of the Baltic Pipe project, as the project
then will not form any potential (minor) barrier for commercial fisheries, ship traffic, and further
off shore infrastructural development.

6.2

Considered route alternatives
The main alternative has been selected based on analyses, as well as reviews of alternative
routes as shown in Figure 6-1 and Table 6-1. The optimisation of the various alternative routes
has been complicated, as the southern part of the Baltic Sea has multiple types of areas, for
examples: Natura 2000 sites, shipping lanes, cables, minefields, military practice areas, fishing
areas and wind farms. The development of the main alternative is the result of intensive work
which involved the authorities and stakeholder, who have come up with viewpoints and
information. Detailed analyses of the various alternatives have been conducted with the following
in mind:
•
•
•
•
•
•

Technical possibilities: standards based on industry criteria for the design of the gas pipe;
Environmental impact;
Conflicting interests;
The possibility that relevant permits will be issued;
Keeping to the project timetable;
Cost.
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Figure 6-1 The Baltic Pipe main route with alternatives. SE=Swedish base case route, SEA= Swedish
alternative route, GE=German base case route, GEA=German alternative route.

Table 6-1 Lengths of the alternative routes of the Baltic Pipe.

Country
Danish landfalls

Offshore routes

Polish landfalls

Route

Length [km]

Faxe North (Faxe N)

9.7

Faxe South (Faxe S)

14.1

Swedish main alternative route

213.4

Swedish base case route (SE)

192.9

Swedish alternative route (SEA)

211.4

German base case route (GE)

191.8

German alternative route (GEA)

193.8

Niechorze

46.2

Rogowo

50.1

Gaski

74.2

The main alternative route
The main alternative route for the pipeline from Denmark to Poland, which crosses through
Swedish economic zone, is the route that forms the basis for this impact assessment. It avoids
military exercise areas, unlike the Swedish base case route (SE), the Swedish alternative route
(SEA), German alternative route (GEA) and the German base case route (GE) which crosses
military exercise areas. The main alternative route runs through the Natura 2000 site
Sydvästskånes utsjövatten and it avoids the Natura 2000 sites Adlergrund and Rönnebank, as
well as the four German Natura 2000 sites. Regarding ship traffic, fisheries, shipping lanes,
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underwater cables and mine fields the main alternative is similar to the Swedish alternative route
(SEA).
Swedish base case route (SE)
The SE route begins in a similar manner as the SEA and the main alternative, with the starting
point from the Danish mainland.
The SE route turns sharply southward from the point where all three alternatives divide west of
Bornholm (Figure 6-1). By this route, in order to reach the Polish mainland, the route will pass
south-west through the “Adlergrund och Rönnebank” Natura 2000 site, where there are protected
reefs and sandbanks. Furthermore, the area is a part of the Arkona Basin, which is relatively
shallow. This presumes the various bottom fauna within the area is limited. There is a relatively
large amount of migrating fish. Within this area, both the Baltic Sea population and the belt
population of Harbour porpoises are usually found during migratory periods. Sometimes,
migrating fish from the Northern German bays.
The route runs through the southern areas of the trafficked Bornholmsgat and will takes a sharp
turn southward towards Poland. The route turns down towards Poland runs through an area
characterised by protected sandbanks and an active marine bird area, for this alternative, landfall
in Rogowo applies. There is a military exercise area for the German Navy and NATO, as well as
an old minefield, where the route turns away from the main alternative down towards Poland
Along the way, the route will also encounter the following protected areas and facilities:
•
•
•
•
•
•
•
•

Approximately 39 km through a Natura 2000 site in the Swedish economic zone;
Approximately 13 km through a Natura 2000 site in the Danish economic zone, of which
approximately 3 km is through wild habitats;
Area of national interest for fisheries in the Swedish economic zone;
Unknown number of wrecks and other objects of cultural value;
Passes through a military exercise area for submarines;
Heavily trafficked shipping lanes (crossings);
Underwater cables (crossings);
Old mine fields from the Second World War.

Swedish alternative route (SEA)
The SEA route begins in a similar manner as the SE and the main alternative, with the starting
point from the Danish mainland.
The SEA route coincides with the SE Route and the main routes until the SEA routes meets the
Danish economic zone west of Bornholm (Figure 6-1). The SEA continues southeast into the
Danish economic zone and further into Danish territorial water west of Bornholm. The angle of
the current route will pass directly northeast of the “Adlergrund and Rönnebank” Natura 2000
site. The remote areas of the Arkona Basin and the Natura 2000 site includes protective reefs and
sandbanks. There is a relatively large amount of migratory fish. Within the area, inter alia both
the Baltic Sea population and the Belt Sea population of Harbour porpoises are usually found
during migratory periods. Sometimes, migrating fish comes in from the Northern German bays.
This route will cross and follow the shipping traffic travelling through Bornholmsgat and then turn
towards the southeast. In the Danish economic zone, this Swedish alternative route will then
connect to the main alternative, so the description of the route from southwest Bornholm and
towards Poland is the same as in the main alternative.
Along the way, the route will also encounter the following protected areas and facilities:
•
•

Approximately 39 km through a Natura 2000 site in the Swedish economic zone;
National fisheries area in the Swedish economic zone;

Document ID: PL1-RAM-14-Z03-RA-00003-EN

54
Impact Assessment - Sweden

•
•
•
•
•

Unknown number of wrecks and other objects of cultural value;
Passes through a military exercise area for submarines;
Heavily trafficked shipping lanes (crossings);
Underwater cables (crossings);
Old mine fields from the Second World War.

German base case route (GE)
The GE route runs from the Danish mainland at Faxe Bugt southeast through Danish territorial
waters and further into the Danish economic zone and then arrives at the German economic zone
(Figure 6-1). Within the German economic zone, the gas pipe continues southeast into the Polish
economic zone. The route passes through four different Natura 2000 sites, “Pommersche Bucht”,
“Westliche Rönnelbank”, “Adlergrund” and “Pommersche Bucht mit Oderbank”. These four areas
comprise a protected habitat for reefs or sandbanks. Therefore, the seabed areas within the
Arkona Basin are of interest. The route also crosses underwater cables, shipping lanes and the
existing Nord Stream gas line. In addition, military firing ranges and submarine practice areas
are crossed. Along the way, the route will also encounter the following protected areas, facilities
and activities:
•
•
•
•
•
•
•
•

Approximately 47 km of a Natura 2000 site in the German economic zone;
Medium to high level of activity of bottom trawling in the area within the Danish
economic zone;
Unknown number of wrecks and other objects of cultural value;
Military exercise area;
Heavily trafficked shipping lanes (crossings);
Underwater cables (crossings);
Old mine fields from the Second World War;
Areas used for research.

The route in question involves extensive ploughing work.
German alternative route (GEA)
The GEA route coincides largely with the GE route (Figure 6-1) the differences between the two
routes apart are the GEA extends northwards inside the German economic zone to avoid a
military exercise area for submarines. With regard to the marine environments, GE and GEA are
similar; see the description of the GE above.
Along the way, the route will also encounter the following protected areas, facilities and
activities:
•
•
•
•
•
•
•
•

Approximately 47 km through a Natura 2000 site in the German economic zone;
Medium to high level of activity of bottom trawling in the area within the Danish
economic zone;
Unknown number of wrecks and other objects of cultural value;
Military exercise areas and exercise areas for submarines;
Heavily trafficked shipping lanes (crossings);
Underwater cables (crossings);
Old mine fields from the Second World War;
Areas used for research.

The route in question involves extensive ploughing work.
6.3

Evaluation of Alternative Localisations for the Gas Pipe Installation
Swedish base case route (SE) and Swedish alternative route (SEA)
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6.3.1.1 Natura 2000
It is found not feasible to find a route between Denmark and Poland through the Swedish
economic zone that would avoid Natura 2000 sites. The only gap that can be found between
protected areas is at Kriegers Flak, which is an area occupied by a planned and permit-issued
wind farm. Kriegers Flak is also an area with protected reefs and sandbanks which are important
for birds, fish, plants, and animals living on the seabed, see Figure 6-4.
The two Swedish alternatives, the SE and SEA, as described, follow all the same route as the
main alternative until it reaches just west of Bornholm. At that point, the SE turns sharply down
through the “Adlergrund och Rönnebank” Natura 2000 site, and crosses this area at its southwest
corner, while the SEA runs along the outer edge of northeast corner of the same area. Since it
cannot be avoided the pipeline route SE will go through the protected reefs in “Adlergrund and
Rönnebank”; as a consequent will most likely damage the reef. The SE and SEA in Swedish
waters will not damage reefs as it is not present along the route. The SEA and the main
alternative have been designed not run through the “Adlergrund och Rönnebank” Natura 2000
site.
In terms of disturbance during construction, the impact from the pipeline is assessed to being
indistinguishable when added to the already existing pressures to the area from fishery, existing
cables, shipping and underwater noise. The loss of the habitats, where in particular the habitat
Sandbanks had to been taken into consideration, has been found be insignificant in terms of the
target area of the Natura 2000 site. In addition, impact on designated species during the
construction and operational phases, is considered to be not significant, se Section 8.2.8.

Figure 6-2 Natura 2000 sites and the alternative routes. SE0430187 is Sydvästskånes utsjövatten.
DK00VA261 and DK00VA310 is Adlergrund och Rönnebank.
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In summary, of the SEA and SE alternatives, the SEA has a lesser impact on the existing Natura
2000 sites. However, the main alternative completely avoids “Adlergrund och Rönnebank”, which
means that among the Swedish alternatives, this route has the least impact on Natura 2000
sites.
6.3.1.2 Shipping Lane TSS Bornholmsgat
All alternatives cross the heavily trafficked TSS Bornholmsgat shipping lane, which is the most
highly trafficked shipping lane in the Baltic Sea. The SE route, however, crosses at a more sloped
angle than the SEA does, which means that the SE impacts the shipping lane to a lesser extent
than the SEA does, since the construction work for the SE will affect the shipping lane for a
shorter period of time than will the SEA. During the construction period, the shipping lane will be
affected in such a way that construction vessels present in the shipping lane may obstruct ships
trafficking the lane. There is also a risk of collision between ships. In order to minimise the
impact on ship traffic during construction, a safety zone will be created around the pipe laying
ship, which will be supervised by tender boats. Before and during the construction work, the
positions of the construction ships will be announced in a marine notification in order to increase
awareness of project for shipping traffic.
Furthermore, there is a risk that during operation, a ship will drop anchor onto the gas pipe,
which is something that can result in a gas leak with a potential explosion as a result. Mitigation
measures have been included in the design of the pipeline system, so the risk to human safety
(3rd party) is below the risk acceptance criteria, and measures are being implemented to ensure
that the risks are further reduced to a level as low as reasonably practicable (ALARP). This is the
case for both the construction and operational phases, see Chapter 4, Risk Assessment.
6.3.1.3 Minefields and Military Exercise Areas
As opposed to the selected main alternative, both of the alternative routes (SE and SEA) cross
the exercise area for submarines used by NATO. Furthermore, the SE runs through a military
firing range within the Danish economic zone, which, to as great an extent as possible, should be
avoided. The risk of coming into contact with detonated explosives has also been taken into
account when assessing the various alternatives. In the SEA, the route will run through the
middle of a minefield from the Second World War, while the SE will run along the edge of the
minefield. There is a risk that the gas line will come into contact with explosives during the
construction phase, but as local adjustments to the gas pipe route are possible, the risk of
detonation of explosives is not considered to be imminent. Moreover, a corridor around the gas
pipe route will be examined before the construction work begins. This will be done using a
magnetometer in order to ensure that no ammunition or explosives of any kind are buried under
the seabed. If such ammunition or explosives are encountered, the Swedish Coast Guard and the
County administrative board shall be informed. The discovery of any ammunition and/or
explosives, however, is deemed to be an unplanned incident. The route of the gas pipe is planned
in order to avoid ammunition and explosives to the greatest extent possible.
The greatest danger involved with the clearance of any undetonated explosives is the potential
effect of underwater noise on marine mammals and fish. The results of investigations conducted
with regard to the spread of underwater noise from potential munition clearance are described in
Appendix 4. The potential effect on marine mammals and fish due to munition clearance is
described in Chapter 8.2.3 and in Chapter 8.2.2. In addition to the underwater noise that occurs
upon clearance, there is a risk of detonation connected to the gas pipe during the construction
phase. However, this means that the gas pipe can only be damaged as a result of this during a
period when it is not filled with gas, which means that the environmental effects will be highly
limited.
6.3.1.4 Underwater cables, Nord Stream pipelines and Wind Farms
In both of the alternatives, the SE and SEA, the pipe crosses an estimated 9 underwater cables.
Both alternative routes have been designed so that they shall avoid existing and planned wind
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farms. For example, the Kriegers Flak wind farm, which will be built 30 km south of Trelleborg,
will be avoided.
6.3.1.5 Bathymetry
The proposed Swedish route, encompassing alternatives SE, SEA and the main alternative,
passes through the Arkona Basin in the southern part of the Swedish economic zone, where the
depth is between 30 and 45 metres. To a certain extent, the gas pipe will be protected either by
being buried into the sea floor or being covered with a layer of rock or by concrete mattresses.
Those locations where the protection is applied by means of burying or by rock placement, are
selected on the basis of a quantitative risk assessment for the gas pipe.
The work on the sea floor (digging, ploughing and rock placement, etc.) and the presence of the
pipe on the sea floor, where it is not protected, will cause minor changes to the surface
morphology of the sea floor along the route, i.e., it can result in local changes to the bathymetry.
Detailed geophysical field studies are conducted prior to the construction work, principally in
order to ensure an optimal route in both technical and safety terms. Since the route runs at a
water depth of 30 to 45 metres, the change in the bathymetry is not expected to affect existing
shipping lanes.
6.3.1.6 Hydrography and Water Quality
The construction work will result locally in a part of the bottom sediments being suspended in the
water column for a short period and then settle t back to the seabed. Consequently, the turbidity
will temporarily increase locally, which will affect the transparency of the water negatively.
Moreover, contaminants and nutrients in the sediment will be temporary released into the water
column. When the suspended particles subsequently settle it may affect fauna and flora on the
sea floor.
German base case route (GE) and German alternative route (GEA)
The two alternative routes running through the German economic zone largely coincide with each
other. The GEA route, however, differs somewhat from the GE (see Figure 6-1) and extends
northeast close to the Swedish and Danish economic zones.
6.3.2.1 Natura 2000
Even if the German route is designed in such a way as to minimise the effect on Natura 2000
sites, the route crosses the Pommersche Bucht, Westliche Rönnebank, Adlergrund and the
Pommersche Bucht mit Oderbank. The areas are Natura 2000 sites, whose purpose is in part to
protect bird life (Pommersche Bucht) and in part to protect marine mammals (the other three
areas). During the construction period, there is a risk that birds in bird protection areas will be
disturbed, however only locally around construction vessels, which means that such disturbances
will only be temporary. There is a possibility of reducing the disturbance to bird life if construction
work is avoided during the especially sensitive period from the middle of April to the middle of
August. However, such protective measures will lead to the project as a whole being jeopardised,
due to the risk of being severely delayed. Furthermore, it is more beneficial to the protected
objects and to the environment in general if the construction is conducted coherently and within
as short a period of time as possible.
6.3.2.2 Shipping Lane
Both routes cross a heavily trafficked shipping lane. However, the GEA entails an alternative that
does not affect the shipping lane as much, as it does not run along the TSS North of Rügen
shipping lane to the same extent.
6.3.2.3 Underwater cables Nord Stream pipelines and Wind Farms
In order to reduce the geographical competition with other infrastructure projects, the German
route is designed to avoid existing and planned wind farms to as great an extent as possible.
However, it is considered to be impossible to avoid the crossing of 25 underwater cables. The
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existing Nord Stream pipeline will cross at a depth of 21.7 metres. It will be technically
problematic to cross Nord Stream at this depth, as the rock placement that is needed to protect
both gas pipes will present a risk of ships grounding due to decreased water depths.
6.3.2.4 Military exercise areas
The other major difference between the German alternatives is that the GEA route runs through
an exercise area for submarines, Bravo 2, which is used by NATO. That GEA runs through Bravo
2 is something that is very likely would make it impossible to receive permission at all to build
the pipeline, see Figure 6-3.
When the alternative routes in Germany’s economic zone come together, the pipeline does not
continue through any other exercise areas for submarines; on the other hand, the route crosses
other types of military exercise areas. During the Espoo consultation and the collaborative
meetings in Germany, it was determined that the German defence authorities find it
unacceptable for the gas pipeline to cross through military exercise areas, as this would prevent
the use of the areas for military purposes. Consequently, this means that the German alternative
is impossible to implement.

Figure 6-3 Military practice areas.

Comparison between the Swedish route and the German route
According to Gaz System SA, there are clear benefits to the Swedish route in comparison with
the German route. From an environmental standpoint, the Swedish route involves fewer Natura
2000 sites being affected by the pipeline in its entirety. The route through the ”Sydvästskånes
utsjövatten” Natura 2000 site will be designed in such a way that the protected habitats are to
the greatest possible extent avoided, and that protected species are taken into account. For
example, it is possible to adjust working time.
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Furthermore, there are no obstacles facing the Swedish route in the form of military exercise
areas. There are also fewer underwater cables crossed in comparison with the route through
Germany. One great advantage of the Swedish alternative is that Nord Stream pipelines is
crossed at a location where it is much deeper compared with the German alternative. This avoids
the risk that rock placement, which is required at the location where the gas pipelines cross, will
lead to an increased risk of ships grounding.
The German route runs through the central parts of the Arkona Basin where the depth varies
between approximately 17 and 47 metres. During the construction, the bathymetry of the sea
floor and its morphological state can change depending on the method used. With the extensive
shipping traffic and other protective areas and activities, e.g. military areas, fishing, crossing of
underwater cables, etc. in close geographical proximity to the pipeline, the German route is
planned to be located in a ditch by means of ploughing along large parts of the route. Even if no
significant impacts can be foreseen, the effect on the morphology of the sea floor will be greater
than in the Swedish alternative.
Changes in the water quality and transparency may arise close to the bottom during the
construction, resulting in turbidity effects that arise when the pipeline is placed on the sea floor.
Consequently, contamination and nutrients may be released from sediments and affect the
quality of the water. In the German economic zone, 7 samples have been taken with regard to
hydrochemistry, and 15 samples have been taken with regard to the surface of the sediments on
the sea floor. The hydro chemical samples show that the average turbidity is approximately 0.7
NTU, but that under the route it varies between 0.02 and 3.8 NTU. The concentration of turbidity
increases closer to the sea floor. The qualities of sediment change in the middle of the German
economic zone. In the north-eastern sections, the sediment consists of clay and silt, while in the
south-eastern sections, it consists of silt and fine-grained sand. Even if no sediment spreading
modelling has been undertaken in the German economic zone, one can reach the conclusion,
based on the constituent parts of the sediment, that it will be like the Swedish alternative.
However, sediment spreading will likely be larger in the German alternative, since the GE and
GEA have approximately 40 km longer routes than the SE and SEA.
The military exercise areas in the German economic zone mean that the German route is not a
feasible alternative to consider, since the German military authorities have made it clear that no
permission for a pipeline will be given (Bundesnetzagentur, 2018).
Summary of the alternative routes
The main alternative runs through Sydvästskånes utsjövatten and avoids the Adlergrund and
Rönnebank Natura 2000 sites, as well as the four German Natura 2000 sites. It is not possible to
avoid Sydvästskånes utsjövatten by locate the pipeline further north, since the Natura 2000 site
extends into the Scanian coast. Neither is it possible to avoid Sydvästskånes utsjövatten by
placing the pipeline south of the Natura 2000 site, as this area is within the military exercise area
for submarines. According to Germany, it is not possible to have both military exercises and a
pipeline in this area, Bravo 5.
The German alternative runs through four Natura 2000 sites, then several military exercise areas
and firing ranges. The German military authorities have made a clear indication that permission
will be denied laying a pipeline through the military areas. According to the German defence
authorities, military exercises with submarines cannot be conducted in an area where a pipeline
has been constructed. The German alternative is consequently not possible, which means that
the selected main alternative within the Swedish economic zone is the most appropriate. This is
both from an environmental perspective, since damage to the natural environment cannot be
avoided to a great extent, but above all due to the fact that the German areas used for military
purposes are not accessible for any pipeline. Therefore, it is not possible to have a route that
goes through the German economic zone. Thus, the only feasible opportunity is through the
Swedish EEZ. As described above, within the Swedish EEZ there is no practical means of avoiding
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the Sydvästskånes utsjövatten Natura 2000 site. Since the main alternative selected avoids the
“Adlergrund och Rönnebank” Natura 2000 site, the military firing ranges and the exercise area
for submarines, Bravo 5, the main alternative, Swedish bypass, is considered to be the most
appropriate choice for the route of the pipeline. Moreover, the main alternative runs further
northward of “Adlergrund and Rönnebank” than does the SEA route, which means less risk of
affecting the Natura 2000 site.
Conclusions with regard to the routes through Natura 2000 in the Swedish economic
zone
There is no practical means for the pipeline routes to run either south or north of the Natura
2000 site Sydvästskånes utsjövatten, see Figure 6-4. When the investigation of alternative routes
was conducted, it was shown that a route to the south, i.e., the German alternatives GE and
GEA, would pass through military exercise areas for inter alia submarines. According to the
German military authorities, a pipeline would conflict with German and NATO military interests,
and Germany has thus made it clear that a pipeline through the German economic zone will not
be allowed. Neither is it possible for the route to go through the area to the north of the military
exercise areas and south of the Sydvästskånes utsjövatten, i.e., Kriegers Flak. The reason for
this is that the area around Kriegers Flak is already planned for and a permit has been issued for
a wind farm.
Since Sydvästskånes utsjövatten extends northwards along the entire Scanian coast, the Natura
2000 site cannot be avoided by placing the route north of the Natura 2000 site. To connect the
pipe on land would involve such complications that this alternative, based on where the pipeline
landfall in Poland is planned, is found not to be implementable. Therefore, the only practical
possible route for the pipeline to be routed is through Sydvästskånes utsjövatten. Having the
pipeline route pass through Sydvästskånes utsjövatten will not involve any significant effect on
the Natura 2000 site. This is because the pipeline route is planned to minimise the impact on the
Natura 2000 site. Moreover, the pipeline route avoids to a large extent the protected habitats in
the Natura 2000 site. The design of the route is based on existing sediment charts and the
results of comprehensive geotechnical, geophysical, biological surveys and expert assessments.
In addition to the German military authorities having announced that a route through the
German economic zone will not be permitted, the Swedish main alternative is better from an
environmental perspective, since there are fewer Natura 2000 sites affected with regard to the
route of the pipeline in its entirety. Thus, the routes through the Swedish economic zone and the
Natura 2000 site Sydvästskånes utsjövatten is the only implementable alternative and the most
appropriate from an environmental perspective.
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Figure 6-4 Military areas, wind farms and Natura 2000 sites and the proposed route for the Baltic Pipe.

6.4

Alternative Methods and Design
Use of the pipeline compared with other alternatives
The alternative transmission methods for gas as LNG is available by transport by either LNG
vessels or by tank trucks. Both of these alternatives typically involve the vessel or truck
travelling fully loaded to the destination and returning empty. The quantity required to satisfy the
purpose of creating a new supply corridor to the EU for LNG means that the alternatives of
vessels and trucks are not feasible. Moreover, the pipeline, in its operational stage, will involve
considerably lower levels of emissions than a truck or any vessel alternative would entail.
Furthermore, the pipeline will have the potential of increasing the use of natural gas as a fuel and
raw material for end users and at energy plants. In Poland, Central and Eastern Europe and in
the Baltic states, this may involve natural gas replacing the use of other fossil fuels, such as coal
and oil. The project can thereby also contribute to reducing emissions of carbon dioxide, as well
as reduced emissions of substances that are harmful to the environment and to health.
The larger quantity of gas that the pipeline can transport, compared with trucks and vessels, also
means that competition within the EU will increase, which is something that can benefit the end
user of gas as prices will probably fall. This is something that in turn can get those who presently
use coal as an energy source to switch over to natural gas, which is better from an environmental
and health perspective.
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Laying Pipe at Sea
The only technically possible pipe laying method for 36-inch gas pipe is with an S-lay vessel; a
typical configuration is presented in Figure 6-5.

Figure 6-5 A typical pipe laying configuration with an S-lay vessel.

The method that will be used to position the vessel during the construction phase of the pipeline
in the Swedish economic zone is that of the DP vessel (Dynamical Positioning Vessel). This means
that the pipe laying vessel is equipped with a dynamic positioning system and powerful control
propellers so that it can both maintain its position and move forward. DP vessels may impact the
seabed surface, due to turbulence caused by the operation of the thrusters. DP-vessel area of
influence on the seabed is corresponding to width of the applied ship, approximately 40 m,
depending also on the size of the thrusters, water depth and the seabed condition (i.e. presence
of stones, size of stones, grain size of sediment etc.).The sound levels from the pipe laying vessel
with control propellers are at same level as the existing sound of bypassing ships in the area.
More extensive description of DP vessels can be found in Chapter 3 and Appendix 4.
If anchors are used, the anchors and the anchor chains will impact the seabed surface where
they are in contact with the seabed. In general, the anchor lay vessel is controlled by a system of
up to 12 anchors (weighing up to 25 tonnes each), anchor wires and winches. Anchor-handling
tugs place the anchors on the seabed at fixed positions. The distance between the pipeline centre
line and the outer anchors is expected to be up to approximately 0.5 km. This method of moving
with anchors affects the sea floor, by means of physical contact, more than the use of DP vessels
does. Anchors and anchor chains area of influence on the seabed approximately 1,500 m around
the pipeline. The method also requires a larger number of ships during the construction work.
Anchors and anchor chains stir up sediment when they come into contact with the sea floor,
which results in further effects on the sea floor’s habitat and animal life during the construction
work. Moreover, there is a risk that contamination will be released. The suspension of sediment
occurs when the anchor is placed on the sea floor and when the sweeping motion of the anchor
chain takes place when the pipe laying vessel is moved, as well as when the anchor is lifted and
placed into position. The release of sediment has been estimated to reach a level of 400 to 1,800
kg per anchor position. The spread of sediment due to each anchor is deemed to be limited to the
proximity of each anchor.
Furthermore, there is a risk that anchors and anchor chains will damage any cultural artefacts
such as shipwrecks located on the sea floor. Objects such as existing cables and undetonated
explosives and chemical weapons can also be affected by anchors and anchor chains.
Intervention work for protecting the pipeline
In order to stabilise and protect the gas pipe, various protective measures on the seabed are
planned to be implemented. This can involve, for example, ploughing, the placement of
stabilising stones and protective measures at locations where the pipeline crosses underwater
cables and other pipelines. From a short-term environmental perspective, it is most
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advantageous to allow the pipeline to rest on the seabed, since the effects on the seabed due to
turbidity does not occur to the same extent. However, such an alternative would result in a
pipeline not having an acceptable level of protection against physical contact, which in turn could
damage the pipeline and thus reduce its lifetime. This is not advantageous from an
environmental perspective.
The pipeline can be protected with the help of three different alternative measures. Ploughing,
rock placement and concrete mattresses. The main reason why ploughing is considered to be
necessary is to prevent the pipeline from being damaged if ship anchors are dragged along the
sea floor. Furthermore, the pipeline is planned to be trenched where the depth of the water is
less than 20 m, in order to counter the large hydrodynamic forces. It is also deemed to be
necessary to trench the pipeline in areas that are heavily trafficked shipping lanes. Where the
pipeline is trenched and buried into the seabed, the effect is considered to be temporary in their
natural conditions are presumed to be able to return to their normal state. In the Swedish
economic zone, it is too deep for macro algae, which means that the effect will be relatively
small. The sea floor consists to a great extent of fine-grained sediments, which means that the
pipeline will probably sink down into seabed even if trenching is not undertaken, and in that way,
the seabed will return to its original state.
Concrete mattresses will be used in areas where underwater cables are crossed. The concrete
mattresses shall be placed on the seabed. One alternative to concrete mattresses is rock
placement. However, the method will most likely involve more underwater noise being released
during the construction period, and greater sediment suspension than what can be expected with
the use of concrete mattresses. One environmental advantage with rock placement, however, is
that the application of stones in itself forms an artificial reef and thus has the potential to attract
both fauna such as bivalves.
Figure 6-6, shows where it is probable that trenching and rock placement will be needed.
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Figure 6-6 Overview of the anticipated seabed interventions works. In the figure, it has been assumed
that trenching takes place at 0-20 m water depth and where the pipeline crosses shipping lanes, and
rock installation is planned where crossing of pipelines and cables takes place. The final seabed
interventions design at the shipping lane will be optimized during the detailed design phase.
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7.

MITIGATION MEASURES
This chapter provides an overview of the mitigation measures applied for the Baltic Pipe project.
The mitigation measures are divided in two different types:
Mitigation measures that comprise common practice and regulatory measures;
Unplanned event – mitigation measures.

•
•
7.1

Regulatory or common practice mitigation measures
The Baltic Pipe project will, naturally, comply with the applicable regulation in force and with
common practice industry norms, some of which also contribute to mitigation of the
environmental impacts from the projects. As a part of the compliance, an environmental
management plan will be developed. The regulatory or common practice mitigation measures
listed in Table 7-1 are examples that preferentially could be part of the environmental
management plan. However, it should be emphasised that the list is not exhaustive.
Table 7-1 Examples of regulatory or common practise mitigation measures (not exhaustive).

Receptor
Commercial
fisheries
Shipping and
shipping lanes
Commercial
fisheries
Military practice
areas
Shipping and
shipping lanes

Mitigation measures
Dialog with commercial fisheries
A dialog with commercial fisheries is ongoing, to reduce any potential impact on
fishing in areas that can be temporarily closed, due to the safety zones imposed
around the construction vessels.
Information about constructions activities
In cooperation with the contractor and relevant Swedish authority, the developer will
announce the planned periods of construction activities.
Safety zones
Safety zones around construction activities and operation activities (i.e.
maintenance/inspection).
Rock installation and trenching
The pipeline will be protected from anchor drop and drag from shipping by rock
placement and trenching.
The Ballast Water Management (BWM) Convention

Biodiversity

All vessels participating in the Baltic Pipe project will be required to comply with the
BWM Convention and the HELCOM Guide to Alien Species and Ballast Water
Management in the Baltic Sea.

Birds

Light reduction
Electric lighting on ships poses a collision risk for nocturnal migrants because it may
attract birds. Decreasing illumination and restricting the spectrum of light is an
approach to reducing impacts on biological resources while still maintaining safe
operations.
SOX and NOX emission control areas (SECA and NECA)
Ships and fuel used in the Baltic Pipe project is required to comply to legislation in
force concerning the limit emissions of NOX (NECA) and SOX (SECA) as the Baltic Sea
is an Emissions Control Area (ECA) regulated by the international Maritime
Organization (IMO).

Emissions to air

Cables

Air Quality Directive
The Air Quality Directive (2008), that is implemented in Sweden, include standards
with the limit values and critical values of NOX, SOX, PM and CO with regard to the
human health and vegetation. These standards with limit values will be followed by
the Baltic Pipe project.
Cables crossings
Cables crossings will be protected by concrete mattresses. It will also be possible to
install some types of future marine installation on top of the pipeline thus decreasing
the effect on availability of the seabed for future/planned offshore installations.
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Receptor
Environmental
monitoring stations

Mitigation measures
Plan construction
Plan construction with relevant authorities so that sampling will not be impacted for
the environmental monitoring stations.
The handling of marine archaeology will be based upon the final evaluation of
potential cultural heritage objects along the preferred route for the offshore pipeline,
which is in process. The Bohusläns museum is conducting this evaluation.

Archaeology

7.2

A controlled installation procedure, including potential exclusion zone to be respected
during pipe-lay, will be agreed in consultation with the County Administrative Board
of Skåne, Bohusläns museum and other relevant stakeholders. Furthermore, the
Heritage Conservation Act always applies within 24 nm from land, which means that
construction activities should be stopped if archaeological objects appear during
construction offshore.

Unplanned event – Mitigation measures
If munitions clearance needs to take place (as an unplanned event), there could potentially be an
effect on fish and marine mammals at the individual level (Section 8.2.2 and 8.2.3). Therefore,
the suggested mitigation measures have been listed in Table 7-2.
Table 7-2 Suggested mitigation measures in the unplanned event of munitions clearance.

Receptor

Fish

Unplanned event – Mitigation measures
Sonar survey
A sonar survey to identify shoaling or schooling fish in the area should be carried out
by a work boat to assess whether the timing of the munition’s clearance is suitable or
if the detonation should be postponed. This assessment can be helpful to protect
groupings of fish populations that may be present in the area.
Marine Mammal Mitigation
An overall UXO specific marine mammal mitigation plan includes mitigation measures
such as the use of marine mammal observers (MMOs), Passive Acoustic Monitoring
(PAM) and acoustic deterrent devices.
Visual and acoustic observations
Visual monitoring by MMO will be undertaken from the source vessel (on a suitable
viewing platform). Visual monitoring should be restricted to periods of good visibility
during daylights hours, as visibility decreases during poor weather or lightning
conditions. If marine mammals are present prior to planned munition clearance, the
detonation should be postponed. Visual observations prior to munitions clearance do
not guarantee that marine mammals are not affected, as marine mammals may stay
below the surface and hence remain undetected for long periods. However, a visual
survey prior to clearance can help to protect animals, which are sighted.
Acknowledged guidelines from JNCC should be applied as good practice for visual
methodologies (JNCC, 2017). PAMs are hydrophones deployed into the water column
and the detected sounds are processed using specialised software. PAM can be
implemented as a supplement to visual observations done by the MMO.

Marine mammals

Seal scarer
Seal scarers are acoustic deterrent devices, which can be used to deter seals and
harbour porpoise from e.g. construction activities, fishing gears etc. The range, or the
efficiency of the devices depends on the type of scarer and the setup. Harbour
porpoise react stronger to seal scares than seals (Hermannsen et al., 2015).
Double bubble curtains
Double bubble curtains could be used to reduce the spread of underwater noise
generated from the explosion. If this measure is followed, the risk of blast injury and
PTS is reduced, since air bubble curtains may reduce the spread of underwater noise
substantially.
Seasonality
To avoid impact on the endangered Baltic Sea harbour porpoise population from
unplanned events, the additional use of seasonality could be added. As far as possible,
the timing for munition clearing shall be determined so that the environmental impact
is minimized, and the period November – April shall be avoided. If this measure is
followed, the risk of blast injury and PTS for the endangered Baltic Sea population is
negligible. It should be emphasized that seasonality as mitigation measure is only
functional for the Baltic Sea population.
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8.

ENVIRONMENTAL BASELINE AND IMPACT ASSESSMENT
The methodology used in the work with the impact assessment is described in Appendix 2. It
covers a description of the basis for the baseline, field surveys, impact assessment methodology
and assessment methodologies for Natura 2000, Water Framework Directive, Marine Strategy
Framework Directive and HELCOM Baltic Sea Action Plan. In Appendix 3 assessments of potential
impacts on specific receptors in accordance with Marine Strategic Framework Directive (MSFD),
Water Framework Directive (WFD) as well as the HELCOM Baltic Sea Action Plan is given.
As the base for the environmental baseline and impact assessment, a compilation of anticipated
changes in the environment during construction and operation of the pipeline is described in
Appendix 4. Experience from other marine infrastructure projects has been used in combination
with the technical knowledge from this specific project to identify and quantify potential changes
in the environment. The compilation connects the project activities and the potential; i.e. to
outline the mechanisms causing changes to the physical and chemical environment. For some of
the mechanisms, results for numerical modelling of the expected changes are presented.
These anticipated changes in the environment due to construction and pre-commissioning
offshore are included in the impact assessment of Baltic Pipe in Swedish EEZ:
•
•
•
•
•
•
•
•
•

Physical disturbance of seabed;
Suspended sediment;
Sedimentation;
Contaminants and nutrients;
Underwater noise;
Physical disturbance above water;
Safety zones;
Emissions to air;
Non-indigenous species.

In addition, expert reports on Harbour porpoise and bottom water exchange are used as the base
for the baseline and the impact assessments, see Appendix 8 and Appendix 9. The following
analyses include impact assessment on physical-chemical environment, biological environment
and socio-economic environment.
8.1

Physical-chemical environment
Bathymetry

8.1.1.1 Baseline
The Baltic Sea is a semi-enclosed sea and one of the world’s largest brackish water bodies
(Snoeijs-Leijonmalm and Andrén, 2017). It separates the Scandinavian Peninsula from the rest of
continental Europe and is connected to the North Sea through the narrow Swedish and Danish
Straits; Little Belt, Great Belt and The Sound (Mohrholz et al., 2015). The total area of the Baltic
Sea is approximately 369,000 km2 with an estimated volume of approximately 21,000 km3
(Snoeijs-Leijonmalm and Andrén, 2017).
The Baltic Sea is divided into a number of sub-basins, and the pipeline route in the Swedish EEZ
crosses the Arkona Basin (Figure 8-1).
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Figure 8-1 Bathymetry of the Baltic Sea.

The water transport (inflow and outflow) in the Baltic Sea is restricted by the bathymetry. The
inflow of saline and oxygen-rich water to the Arkona Basin is restricted by the sills Drogden Sill
(in the Sound) to the north and Darss Sill (in Fehmarn Belt) to the west. The basin is divided
from the Bornholm Basin by the glacial morphological structures of Adlergrund and Rønne Bank,
which create shallow banks and reef structures (Zettler et al., 2006). The Bornholm Strait does
not separate the Bornholm Basin from the Arkona Basin by a distinct shallow sill, but the water
depth is, however, still critical for the flow between the two basins (Krauss and Brügge, 1991).
The outflow from the Bornholm Basin to the Gotland Deep is controlled by the Stolpe Channel.
The average water depth of the Arkona Basin is 23 m, with a maximum depth of 53 m (SnoeijsLeijonmalm and Andrén, 2017). Only the marginal zones of the basin and Krieger’s Flak are
shallower than 20 m.
The bathymetry along the route (Figure 8-2) shows that the seabed within the western part and
the initial 35 km of the Swedish section of the project area crosses a few small banks with a
height of approximately two meters. The depth in this area is approximately 32-38 m. 80 km
from the landfall in Faxe S the depth increases quickly by 5 m to 43 m. Along the remaining
pipeline route in the Swedish EEZ the depth decreases uniformly from 43 m to 47 m.
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Figure 8-2 Bathymetry within the Swedish part of the project.

8.1.1.2 Impact assessment
Relating to the construction and operation of the Baltic Pipe, two potential impacts have been
identified (Table 8-1).
Table 8-1 Potential impacts on bathymetry.

Potential impact
Physical disturbance of the seabed
Presence of the pipeline

Construction

Operation

X
X

The following source of impact has been screened out:
Sedimentation: Sedimentation of suspended sediments released from intervention works during
construction can be screened out due to the small amount of increased sedimentation (see
Appendix 4). The changes in bathymetry caused by increased sedimentation are not of a
magnitude that will cause any changes in the basic physical conditions for life.
Physical disturbance of seabed: During the construction phase, physical disturbance of the
seabed will occur due to seabed intervention works such as trenching and pipe-lay.
Trenching is expected to be carried out in three sections within the Swedish EEZ, with an
approximate total length of 22 km (see Figure 3-7). Where the pipeline is trenched into the
seabed, the seabed height around the trench may temporarily vary from the surrounding seabed
due to spoil heaps. However, a natural backfilling (post-plough) will subsequently smoothen out
the seabed bathymetry along the trenched pipeline sections. For a detailed description of the
trenching within the Swedish EEZ see Section 3.4.3, Seabed interventions.
Pipe-lay can also cause local physical disturbance of the seabed, either from DP-vessels with
powerful thrusters or anchors that keep the lay vessel in position (see Appendix 4). DP-vessels,
which will be used along the Swedish part of the route, can cause turbulence from the operation
of the thrusters and may locally impact the seabed surface, depending on the size of thrusters,
the water depth and the seabed condition (i.e. presence of stones, size of stones, grain size of
sediment etc.), but it will not impact the bathymetry.
The impact from DP-vessel is assessed to be local and does not impact the general bathymetry of
the Baltic Sea.
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The sensitivity of the receptor is assessed to be medium as it is important to the functioning of
the wider ecosystem, but it can be actively restored to pre-impact status or it will revert naturally
over time. The intensity of the impact is classified as minor and the spatial scale as local. The
duration is considered immediate, as there will be no disturbance once the construction work
ends. Hence, the severity of the impact is negligible, and the impact is not significant (Table
8-2).
Table 8-2 Impact significance on bathymetry from the physical disturbance of the seabed.

Magnitude of impact
Sensitivity
Physical disturbance
of the seabed

Medium

Intensity

Scale

Duration

Minor

Local

Immediate

Severity
of impact
Negligible

Significance

Not significant

Presence of pipeline
The bathymetry will be permanently affected by the presence of the pipeline and the duration is
therefore classified as long-term (Table 8-3). The presence of the pipeline and support structures
such as rock placement and concrete mattresses will result in a local reduction of the water
depth.
Rock placement will be used where trenching is not possible to perform, to protect the pipeline in
the areas of intensive ship traffic. As described in the Appendix 4 rock coverage will not be higher
than 1 m.
Concrete mattresses will be placed in the areas of cable crossings (see Appendix 4). In the
Swedish EEZ, 9 locations are identified. In these areas, the depth will decrease by 0.3 m.
Only insignificant impacts on sediments and hydrography are expected (Section 8.1.2 and 8.1.3),
and the spatial scale is assessed to be local to the footprint of the pipeline. The intensity is minor
as there will be no alteration of the general bathymetry and only insignificant, secondary impacts
on sediments and hydrography. Thus, the severity of the impact is negligible and not significant.
Table 8-3 Impact significance on bathymetry from the presence of pipeline.

Magnitude of impact
Sensitivity
Presence of pipeline

Medium

Intensity

Scale

Duration

Minor

Local

Long-term

Severity
of impact
Negligible

Significance
Not significant

8.1.1.3 Conclusion
The potential impacts on bathymetry resulting from the construction and operation of the
proposed pipeline in the Swedish EEZ are summarised in Table 8-4.
Table 8-4 Overall impact significance for bathymetry.

Severity of impact

Significance

Transboundary

Physical disturbance of
seabed

Potential impact

Negligible

Not significant

No

Presence of pipeline

Negligible

Not significant

No
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Hydrography and water quality
8.1.2.1 Baseline
The Baltic Sea is a unique example of a semi-enclosed sea with brackish water. The hydrographic
conditions are governed by baroclinic and barotropic inflow of the saline waters from Kattegat
through the narrow Danish straits, as well as by large freshwater input from riverine discharge
and direct precipitation at the sea surface (Burchard, o.a., 2015). Due to these constrained
settings, the Baltic Sea is highly sensitive to variations in hydrological conditions.
Salinity, water temperature and stratification
Salinity and stratification– regional
The Baltic Sea constitutes a complex mix of environments, where spatial and temporal variation
is controlled by the hydrography. In the southern part of the Baltic, Kattegat and Great Belt
constitute the narrow and shallow entrance, which limits the inflow of saline, oxygen rich water
from the North Sea further into the Baltic Sea. Sporadically, during stormy conditions, saltwater
from the Kattegat passes through the shallow entrance to the Arkona Basin and further into the
Baltic Proper. From there, driven by gravity, it slowly moves as a thin bottom layer in the central
Baltic basins, replacing aged water masses. The water exchange is highly sensitive to physical
changes in the transition area and is not very sensitive to the bathymetric conditions in the open
basins. However, increased flow resistance or other obstacles may lead to increased vertical
mixing of the water masses. The salinity of the inflowing water decreases due to mixing with the
surrounding water mass as the flow proceeds into the basin, see Appendix 9.

Figure 8-3 Bathymetric map of the southwestern Baltic Sea, showing the inflow pathways for saline
water indicated by dashed bold arrows (Mohrholz, Naumann, Nausch, Krüger, & Gräwe, 2015).

The oxygen rich saltwater passes through the Baltic Sea during two types of events which can
overlap in time and space. During major Baltic inflows (MBIs), large amount of water is forced
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into the Baltic Sea by wind and air pressure, see Figure 8-3 (Mohrholz, Naumann, Nausch,
Krüger, & Gräwe, 2015). These events occur at inter-annual time scale and are important for
replacing stagnant bottom water in the basins (Burchard, o.a., 2015). The other type of inflow
events transports smaller amounts of water into the Arkona Basin, forced by the salinity
differences, and occurs several times per year (Burchard, o.a., 2015).
The MBI events before 1980 were relatively frequent and could be observed on average once a
year, but in the past decades they have become less frequent and take place during strong
storms in the late autumn or winter months. In recent times, MBIs have occurred in 1993, 2003
and 2014. After nearly a decade without an MBI, a relatively large inflow was detected in the
western Baltic in the winter of 2011-2012. This inflow, which could be traced until the southern
part of the eastern Gotland Basin, ventilated the Bornholm Basin but did not renew the deep
water (Bernes, 2005). MBIs account for approximately 30% of the total salt influx, whilst the
remaining 70% of the salt influx is due to weaker inflow incidents (Møller & Hansen, 1994).
A weak MBI occurred in March 2014. Previously, two smaller inflow events in November 2013 and
February 2014 already reached the Bornholm Basin. In December 2014, a strong MBI brought
large amounts of saline and well oxygenated water into the Baltic Sea. Based on observations
and numerical modelling, the inflow was classified as one of the rare strong events. The inflow
volume and the amount of salt transported into the Baltic were estimated at 198 km3 and 4 Gt,
respectively. The strength of the MBI considerably exceeded the 2003 event. Of the MBIs since
1880 (Matthäus, 2006), the 2014 inflow is the third strongest event together with the MBI in
1913 (Mohrholz, Naumann, Nausch, Krüger, & Gräwe, 2015).
The MBI events are important for maintaining the stratification of the water column, which has an
important effect on the marine fauna and flora (see Chapter 9, Environmental Baseline and
Impact Assessment). The boundary between less saline and the deeper, more saline masses,
known as a halocline, is a layer of water where salinity changes rapidly with depth. Like a lid, the
halocline limits the vertical mixing of the water. During spring another distinct boundary appears,
so called a thermocline, between warmer and colder water due to heating of the surface water.
The most pronounced thermocline is measured during the summer months (Figure 8-4). In
autumn, the water nearest to the surfaced cools again and the thermocline disappears (Bernes,
2005). In the Baltic Sea, the thermocline rarely extends more than 20-30 m under the surface
due to wind and waves in the sea areas close to the coast, which forces a certain amount of
agitation. According to the Swedish National Monitoring Program (2017), there were no major
deep-water inflows to the Baltic Sea during 2017, but a few minor inflows (SMHI, 2018).
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Figure 8-4 General summer and winter variations in salinity and temperature in the Baltic Sea. The
depths shown are examples; the depths of the halocline and thermocline varies depending on location in
the Baltic Sea.

Salinity and stratification– local
The halocline exists at depths between 20 and 30 m, and there is a strong vertical salinity
gradient, where in the surface layers ranges between 7.5 and 8.5 psu and in the bottom layers
between 10 and 15 psu (Leppäranta & Myrberg, 2009).
Measured salinity and water temperature profiles from two Swedish meteorological stations in the
Arkona Basin, BY1 and BY2 (see Figure 8-5 and Figure 8-6) are shown as an average summer
(May – August) and winter (November-February) trends for years 2001 – 2015 in Figure 8-5 and
Figure 8-6, respectively. The summer and winter salinity profiles are comparable, with a
tendency to a slightly higher salinity during the winter. At both stations there is a strong vertical
salinity gradient, halocline, at depths ranging from 30 – 40 m, where the salinity increases from
approx. 8 to 15 psu. The thermocline exists in summer at a level of approx. 20 m depth at BY1
and BY2 Arkona stations.
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Figure 8-5 Profiles of average summer (red) and winter (blue) salinity and water temperature in BY1
Swedish meteorological station, for period 2001 – 2015 (SMHI, 2017a).
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Figure 8-6 Profiles of average summer (red) and winter (blue) salinity and water temperature in BY2
Arkona Swedish meteorological station, for period 2001 – 2015 (SMHI, 2017a).

Water transparency
Water transparency depends on the amount of particulate matter and dissolved substances
(suspended solids, phytoplankton and other coloured substances) in the water column. This in
turn depends on several factors such as meteorological conditions, runoff from the agriculture
land and forest, primary production etc. Decreased water transparency, which results in
decreased light penetration in the water column and to the bottom of the sea may have a
negative effect on the marine fauna and flora, and thereby on the marine ecosystem.
The increase in turbidity not only depends on the Suspended Sediment Concentration (SSC), but
also on the characteristics on the suspended particles. For example, suspended fine-grained
sediments (silt/clay), or phytoplankton may give a several times larger turbidity then the
suspended sediments constituted of coarse-grained sediments (sand), for a given SSC. Moreover,
there is a strong seasonal variation in water transparency. In winter the transparency is very
high in calm weather due to the absence of algae in the water column. During summer,
decreased transparency is often caused by extensive algal blooms/ growth of phytoplankton in
the region. In rough weather (which mainly occurs in the autumn and winter period) the turbidity
can be high, due to waves and strong currents which causes coastal erosion and resuspension of
seabed sediments and thereby temporarily causing a high SSC and a decreased transparency in
the water column.
In comparison to other sub-basins the water transparency in the Arkona Basin has increased
during the last two decades (HELCOM, 2010c).The increase may be a result of decreased loads of
nitrogen (N) and phosphorus (P) to the Basin, however other factors like thresholds, regime
shifts and climate change may play an important role (Andersen, o.a., 2011).
Suspended solids
Suspended solids are particulate matter, organic and/or inorganic in the water column. The origin
of the suspended particulate matter can be both from production in the water column
(autochthonous matter) it can be provided advectively (allochthonous matter), or it can be
provided from re-suspension of the seabed sediments. The authochtonous matter is originating
from phytoplankton and algae growth. The allochtonous matter is provided by currents and may
origin from e.g. riverine inflow or coastal erosion. Re-suspended sediments are provided
vertically from mobilisation of the seabed sediments. The particles are transferred away from the
seabed and up into the water column by means of turbulence, with the lowest concentration in
the upper part of the water column and the highest concentration near the seabed.
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The natural concentration of suspended solids in the water column depends on the balance
between the supply of sediments from above described mechanisms and the settling of
sediments to the seabed. In general, fine-grained sediments remain in suspension for relatively
long periods and travel relatively long distances before depositing, as a result of their low settling
velocity.
The natural sediment transport was studied at four stations in a transect from shallow (16 m) to
deep (47 m) water depth (the Arkona Basin) in the southern Baltic Sea (between Germany,
Poland, and Bornholm) in 1996-1998 (Christiansen, o.a., 2002). Water column averaged
suspended sediment concentrations in the depth profile generally ranged between 2 and 12 mg/l.
At all stations the amount of suspended materials increased towards the seabed.
Suspended solids eventually settle to the seabed in accumulation areas and form initially a very
loose surface sediment layer with considerably low dry weight (DW) content. Where
sedimentation takes place in areas where the seabed is exposed to waves and currents, the
seabed surface sediments is easily resuspended. The resuspension can also be induced by
biological activity or by anthropogenic perturbations such as: trawling, trenching and dredging.
Resuspension of the loosest surface sediments may occur even at relatively large depths, due to
storm wave action.
Nutrients, eutrophication and oxygen levels
Nutrients
The Baltic Sea is a recipient of a large riverine inflow, which carries large amount of nutrients
(different compounds containing the elements nitrogen (N) and phosphorus (P). The nutrient
input to the Baltic Sea is either airborne or waterborne. The most important pathways are listed
below (HELCOM, 2005), (HELCOM, 2009b), (HELCOM, 2018d):
•
•
•
•
•

Direct atmospheric deposition on the Baltic Sea water surface;
Waterborne input to the Baltic Sea from watercourses (surface water from inland and its
catchment area);
Water exchange with the North Sea via transport through the Danish straits;
Point sources discharging directly to the sea (from municipalities, industries and fish
farms with emissions into inland surface waters and on into the Baltic Sea;
Diffuse sources, which mainly originate from agriculture, managed forestry and urban
areas.

In 2007, the Baltic Sea Action Plan (BSAP) was adopted by the coastal states in order to restore
the good ecological status of the marine environment by 2021. As a follow up to the BSAP, based
on the Pollution Load Compilation reports (PLC), HELCOM nutrient reduction scheme was
adopted. The scheme defines maximum allowable inputs (MAI) of nutrients, which indicate the
maximum level of inputs of water- and airborne nitrogen and phosphorus to Baltic Sea subbasins that can be allowed in order to obtain good environmental status (GES) in terms of
eutrophication (Svendsen, Pyhälä, Gustafsson, Sonesten, & Knuuttila, 2015).
According to the latest PLC (HELCOM, 2018a), the nutrient load from Sweden are to large degree
characterized by a significant proportion of natural background losses, accounting for approx.
54% of the total nitrogen load and 66% of the total phosphorus load. In 2014, a total load of N
was estimated for approx. 110,000 t, which constituted of riverine, direct and air input. A total P
load from riverine and direct input was accounted for approx. 3,200 t for the same year
(HELCOM, 2018a). Although there is a declining trend for N and P load and concentration,
Sweden has among the highest atmospheric N and P deposition. A large part of this deposition
may be of a natural origin. Other explanation for peaks in P concentrations could be internal
sources as a result of hypoxia (Vahtera, o.a., 2007).
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There is a yearly variation in P and N loads, where the highest load is observed during the winter
and autumn, due to the larger discharge with rivers and due to the vertical mixing of the water
column induced by strong currents and winds. Most of the nutrients are consumed during the
spring and summer season, where the compunds containing P and N are rapidly build into the
biomass. Higher amount of nitrogen fixing Cyanobacteria (algal bloom) during the summer may
cause higher concentrations of N. The annual trends, average data for years 2001 to 2015, are
showed for two Arkona Basin monitoring stations below (Figure 8-7).
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Figure 8-7 Mean annual trends of P and N (2001-2015) in surface water, measured for the BY1 and BY2
Arkona Swedish meteorological stations (SMHI, 2017). Months numbers are shown as X-axis, January =
1, December = 12.

According to the latest national monitoring program (2017), there was a peak in nutrients in the
surface water (0-30 m) in February, which was most likely related to an earlier inflow from
Kattegat in December 2016. The concentrations came back to average concentrations in March.
This rapid increase of nutrient concentrations illustrates the dynamic conditions of the Arkona
Basin. (SMHI, 2017).
Nutrient enrichment will generally cause an increase in phytoplankton primary production,
resulting in an increase in phytoplankton biomass (See section ’Eutrophication’). An increase in
phytoplankton biomass will result in a decrease in light penetration through the water column
(increased turbidity), and also increase in sedimentation of organic matter to the seafloor. This
may in turn cause oxygen depletion due to oxygen consumption caused by mineralisation of
organic matter, by the degrading organic matter, ultimately resulting in hypoxia or anoxia, and
loss of higher life forms, including fish and bottom invertebrates owing to poor oxygen conditions
(See section ‘Oxygen conditions’ below) (HELCOM, 2009b).
Eutrophication
Elevated concentration of nutrients leads to eutrophication, a condition where primary production
increases, leading to imbalanced functioning of the system (Figure 8-8).
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Figure 8-8. A simplified conceptual model of eutrophication symptoms in the Baltic Sea (HELCOM,
2009b).

The secondary symptoms of the eutrophication are considered as the most serious threats to the
Baltic Sea. HELCOM has presented the eutrophication status for each of the basins, based on the
chlorophyll a data (proxy for a primary production), from years 2007 – 2011. In the areas near
the proposed pipeline route, the concentration of chlorophyll an exceeds the GES level of 1.8
µg/l, thereby exceeding the concentration defining good environmental status.
Figure 8-9 shows how eutrophication can lead to lack of dissolved oxygen in the bottom layer of
the water column, which can accelerate the process of nutrient leakage. Increased sedimentation
of algae means increased mineralisation of particulate organic matter at the seabed, i.e. an
increased consumption of oxygen.

Figure 8-9. A simplified conceptual model of the positive feedbacks between nitrogen and phosphorus in
the Baltic Sea. (HELCOM, 2009b).

Oxygen conditions
Oxygen conditions in the surface and in the bottom layer in the Baltic Sea are controlled by the
meteorological conditions. As it was mentioned in Section ‘Salinity and stratification’, masses of
well oxygenated waters enter via the Øresund further into the Arkona Basin and later to Baltic
Proper. However, in recent years these events became more sporadic, which have resulted in a
long-term stagnation of the deepest bottom water.
The surface waters of the Baltic Sea are well saturated with oxygen by wind mixing in spring and
autumn and due to photosynthesis during the summer season. Decrease in oxygen concentration
occurs when detritus from biological activity in the surface waters has sunk and is decomposed
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by bacteria. Initially, the decomposition is supported by oxygen mineralization. When oxygen is
depleted bacteria start to use anaerobic processes for degradation of organic matter.
The bottom oxygen deficiency, hypoxia, influences not only the marine life, but also the
biogeochemical processes. Under anoxic conditions, hydrogen sulphide (H2S), which is toxic for
all higher marine life, is formed. Anoxic conditions also lead to the release of phosphate and
silicate from the sediments to the water column, which, due to vertical mixing, can reach the
surface layer and the euphotic zone. High concentrations of phosphate accelerate eutrophication
(SMHI, 2017). Hypoxia is a condition that occurs when dissolved oxygen falls below the level
needed to sustain most animal life. The concentration at which various animals are affected
varies, but generally effects start to appear when oxygen drops below 2.8-3.4 ml/l (4-4.8 mg/l).
Acute hypoxia is usually defined at 1.4-2.1 ml/l (2-3 mg/l). For the purposes of this report,
hypoxia is defined as oxygen concentrations <2 ml/l, as it is also a threshold concentration in
other scientific articles (Conley, Humborg, Rahm, Savchuk, & Wulff, 2002) (Conley, o.a., 2009).
According to the latest National Monitoring reports (SMHI, 2017), in the Arkona Basin, the
oxygen conditions near the bottom followed the annual cycle with well oxygenated conditions
during winter and spring. A decreasing trend was observed from early summer, resulting in
oxygen minima and hypoxia in September. During 2017, there was no MBI observed and minor
inflows only temporarily improved the oxygen conditions in Arkona and Bornholm Basin (SMHI,
2017). Figure 8-10 shows the extent of hypoxic and anoxic conditions in the bottom water during
the autumn 2016. (SMHI, 2017).

Figure 8-10. Extent of hypoxic and anoxic bottom water in the Baltic Sea, Autumn 2016 (SMHI, 2017).

Heavy metals and organic pollutants
There has been substantial input of organic contaminants in the Baltic Sea from numerous
sources, mainly in the last half of the 20th century. Anthropogenic sources include point sources
such as the organochlorines in effluent from pulp and paper mills, run-off from farmland, special
paints used on ships and boats, dumped waste and atmospheric deposition. Organic
contaminants are usually hydrophobic and quickly adsorb onto fine-grained particles suspended
in the water mass, which subsequently are deposited in net accumulation areas in the Baltic Sea
(see Section 8.1.3). The concentrations of organic contaminants in the sediment are therefore
generally several orders of magnitude higher than in the overlying water mass (HELCOM, 2001).
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Several organic contaminants, such as DDT and technical-grade HCH isomers, have been
completely banned since the 1980s. TBT, which belongs to the organotin compounds used as
biocides, such as antifouling paints on ships, were banned in 2003 in EU-15 (HELCOM, 2009c).
Since the use of TBT was banned, its concentration has been decreasing in the Baltic Sea. TBT
compounds are hydrophobic and bind to particles, especially organic matter, and ultimately
deposit in sediments (Svavarsson, Granmo, & Ekelund, 2001). The available data on
concentrations of organic pollutants in the water column are limited and mostly outdated,
because it has become standard practice to measure organic contaminants and metals in
sediment and biota rather than in the water column (Hansen, 2018).
The concentration of heavy metals in the Baltic Sea has generally decreased since the 1980s.
However, the concentrations are still higher than in Atlantic waters, which are considered less
influenced by human activities (Pohl & Hennings, 2009). To compare, the concentrations of
dissolved mercury (Hg), cadmium (Cd), lead (Pb), copper (Cu) and zinc (Zn) in the North Atlantic
and in the Baltic Sea are shown in Table 8-5.
Table 8-5 Concentrations of dissolved heavy metals in waters of the North Atlantic and the Baltic Sea
measured in the period 1993-2005 (Pohl & Hennings, 2009).

Metal

Concentrations, North Atlantic Ocean [ng/l]

Concentrations, Baltic Sea [ng/l]

Hg

0.15-0.3

0.5-1.5

Cd

4

12-16

Pb

7

12-20

Cu

75

500-700

Zn

10-75

600-1,000

Baseline water quality survey in the project area in 2018
In addition to data from the Swedish National Monitoring Program, water from 4 stations
(HCH_08, 11, 13 and 17), within the Swedish EEZ has been sampled in a survey, as part of this
project. Samples were collected and/or measured during the winter campaign in March 2018,
before onset of the phytoplankton spring bloom. This means that the levels of the nutrients
should represent the maximum levels during the yearly cycle. The location of the hydrological
survey stations is shown in Figure 8-11 and the coordinates and the depth of the samples are
shown in Table 8-6. The distance between the stations does not exceed 20 km.
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Figure 8-11. Location of the water sampling along the Baltic Pipe route within the Swedish EEZ (MEWO
S.A. & Maritime Institute in Gdansk, 2017).

Table 8-6 Coordinates and water depths of water quality monitoring stations in the Swedish EEZ. MSL:
Mean Sea Level.

Station

UTM 33 [m] (WGS-84 datum)

WGS 84 [DD°MM’SS.SSS”]

Depth [m]
(MSL)

HCH_08

384531

6087857

13° 11' 53.514" E

54° 55' 27.596" N

-37.5

HCH_11

394932

6085560

13° 21' 40.509" E

54° 54' 21.577" N

-43.4

HCH_13

414061

6078350

13° 39' 41.972" E

54° 50' 41.530" N

-44.5

HCH_17

456194

6046866

14° 19' 20.853" E

54° 34' 2.674" N

-46.6

Selected measured parameters include the following: salinity, temperature, SSC, transparency
and the elements N and P), see Table 8-7 and Figure 8-12 (MEWO S.A. & Maritime Institute in
Gdansk, 2017).
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Table 8-7 Water quality monitoring results from 10-13th of March 2018. The measurements are shown
for each station for surface, indicated as S (sampling 0.5-1.0 m below the water surface) and for bottom,
indicated as B (less than 2 m from the seabed); the measurements from additional levels are below
water surface.

N-NO3

P-PO4

O2

[mg/l / µmol/l]

[mg/l]

0.070/5.00

0.024/0.77

12.0

1

0.054/3.86

0.025/0.81

11.8

7.8

1

0.035/2.50

0.020/0.65

11.5

5.2

13.3

1

0.046/3.28

0.024/0.77

8.1

HCH_13 S

2.3

7.9

1

0.021/1.50

0.017/0.55

11.7

HCH_13 B

5.4

12.7

1

0.075/5.35

0.023/0.74

7.9

HCH_17 S

2.1

8.0

1

0.031/2.21

0.017/0.55

11.8

HCH_17 B

5.3

12.5

2

0.059/4.21

0.018/0.58

8.3

Station /

Temp

Salinity

SSC

Parameter

[°C]

[psu]

[mg/l]

HCH_08 S

1.7

7.5

1

HCH_08 B

2.4

7.9

HCH_11 S

2.3

HCH_11 B

[mg/l /
µmol/l]

The chlorophyll-a concentration at the survey stations were in the range of 0.008-0.041 mg/m3,
see Figure 8-12.
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Figure 8-12 Vertical profiles of chlorophyll-a (red line, [mg/m3]), turbidity (dark-grey line [FTU]),
temperature (blue line, [°C]) and salinity (light-grey line, [PSU] measured for the survey stations within
the Swedish EEZ. The profiles have been measured on 10-13th of March 2018.

Stratification – water temperature and salinity
The surface water temperatures measured at all the stations were in the range of 1.7-2.3 °C. At
the stations HCH_11, 13 and 17 (see Figure 8-12), the temperature increases rapidly from
approximately 2-5 °C at roughly 42-46 m (bottom) below surface level, showing a clear
thermocline at this depth. At these stations, the temperature of the water above the halocline
was around 2 °C, and around 5 °C below the halocline. At station HCH_08, the temperature is
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rising slightly but steadily around 2°C, showing no thermocline at this station, (which has
maximum depth of around 37 m below surface level).
The surface salinity measured at all the stations was in the range of 7-8 psu. At the stations
HCH_11, 13 and 17 (see Figure 8-12), the salinity increased rapidly from approximately 8 to 1213 PSU at roughly 42 m below surface level, showing a clear halocline at this depth. At station
HCH_08, the salinity was increasing slightly from 7.5 to 8 psu, indicating the lack of a halocline
at this station.
The measurements of water temperature and salinity show that a thermocline and a halocline
existed at the stations in the deeper, eastern part of the Swedish route, at approximately 42 m
below the water surface. This is slightly deeper than the level of the halocline in the Arkona Basin
measured in the national monitoring program and discussed by Leppäranta, M.; Myrberg, K.
(2009). This is also shown in Section 8.1.1, Figure 8-5 and Figure 8-6. The range of the salinity
concentration is approximately the same.
Suspended sediments and turbidity
The water sampling showed that the SSC was approximately 1 mg/l both near the water surface
and near the seabed (see Table 8-7, in all survey stations except for HCH_17 where the bottom
sample showed SSC concentration of approximately 2 mg/l.
The measurements confirm the low natural background SSC and turbidity in calm weather during
the winter season, as outlined in the section on suspended sediments above.
Nutrients and oxygen conditions
At all the survey stations, the oxygen saturation was above 95% at all levels. This was expected,
as oxygen depletion typically occurs in late summer to early autumn.
The measurement results for concentrations of PO4-P and NO3-N are shown in Table 8-7. The
concentration of phosphate phosphorus was in the range of 0.017-0.025 mg/l (0.55 – 0.81
µmol/l), with only small differences between the survey stations. These concentrations are in line
with the typical winter concentrations in the area (see Figure 8-7). The concentration of nitrate
nitrogen was in the range of 0.021-0.075 mg/l (1.5 – 5-35 µmol/l), also with only small
differences between the survey stations. When comparing with concentrations of N in Figure 8-7,
the values measured in the survey stations are considerably lower. The measuring in the survey
took place in 10-13th of March 2018 and the concentrations are in between the winter and
summer profiles shown in Figure 8-7.
8.1.2.2 Impact assessment
The construction of the Baltic Pipe pipeline may interfere with the hydrography and water quality
within Swedish EEZ during both construction and operation. See Table 8-8 for an overview of the
potential impacts.
Table 8-8 Potential impacts on hydrography and water quality.

Potential impact

Construction

Suspended sediments

X

Contaminants and nutrients

X

Operation

Presence of pipeline

X

Heat from pipeline

X

Release of contaminants from anodes

X
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Suspended sediments
As outlined in Appendix 4, sediments will be spilled to the water column as a consequence of the
construction activities. This will temporarily and locally cause the suspend sediment concentration
(SSC) and the turbidity of the water to increase, i.e. a change to the water quality is introduced.
In order to assess the impacts caused by sediment spill, the dispersion of the mobilised
sediments has been modelled using the numerical modelling system MIKE 3. The results of the
modelling are shown in Appendix 4. The results presented in Appendix 4, Table 2 show the
duration for which the increase in SSC caused by the construction works exceeds 10 mg/l for
various areas along the pipeline route. The value SSC = 10 mg/l corresponds to the level which is
naturally exceeded in the area during and shortly after rough weather conditions.
As it is shown in Appendix 4 in Figure 2, the duration of when the SSC exceeds 10 mg/l is less
than several hours and in no location is the value exceeded for more than 12 hours.
As outlined in Section 8.1.2.1, the SSC varies naturally with the time of the year and with the
hydrographic conditions. The relatively localised and short-term increases in SSC caused by
sediment spill as a result of the Baltic Pipe construction activities are comparable to increases
that naturally take place in periods of rough weather due to coastal erosion and the resuspension
of seabed sediments.
The water quality is only affected temporarily and locally by the increased SSC/turbidity caused
by the construction work; the SSC/turbidity conditions will revert naturally and rapidly to preimpact status once the activities cease. Therefore, the sensitivity is considered low.
The intensity of the impact is classified as minor, and the spatial scale is classified as
local/regional (due to the fact that increased SSC can occur up to a few km from the construction
site). The duration is considered immediate, i.e. closely linked to the duration of the construction
activities. This leads to classifying the severity of the impact as minor and the impact as not
significant (see Table 8-9).
Table 8-9 Impact significance on hydrography and water quality from suspended sediment.

Magnitude of impact
Sensitivity
Suspended
sediments

Intensity

Scale

Duration

Minor

Local/regional

Immediate

Low

Severity
of impact
Minor

Significance

Not significant

Contaminants and nutrients
Seabed sediments include varying concentrations of sediment-associated contaminants and
nutrients, both associated with the sediment particles themselves (incorporated into the particle
or adsorbed to the particle surface) and with the sediment pore water. The concentrations of
these substances along the pipeline route are outlined in Section 8.1.3, Surface sediments and
contaminants.
Concentrations of heavy metals and organic contaminants in the seabed sediments along the
pipeline route are shown in Section 8.1.3, where sediment quality criteria are also shown where
applicable. In general, the concentrations of heavy metals and PAHs are higher in the eastern
half of the project area. The concentrations are below national quality criteria, but in some
survey stations the concentrations of Cd and Pb exceed ERL (Effect Range Low (ERL); explained
in Section 8.1.3) by up to 43 %. The concentration of PAHs does not exceed ERL in any survey
station but are in the eastern part classified as high in relation to background values. The slightly
elevated levels of contaminants are to be expected because the seabed sediments at the eastern
survey stations consist almost entirely of clay and silt, and the concentration of particulate
organic matter is larger than in the western survey stations, (see Table 8-5, Section 8.1.3,
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Surface sediments and contaminants). Therefore, the adsorption capacity is high, and a higher
concentration of contaminants is therefore expected at this station due to the sediment
characteristics.
The concentrations of the N and P show similar pattern as for heavy metals and PAHs, with
higher concentrations in the eastern parts of the pipeline route.
The average concentrations of contaminants, N and P are shown in Appendix 4, Table 3. The total
sediment spill from the construction works in the Swedish EEZ has been estimated to be 8,700
tonnes (see Appendix 4, Table 2). The total amounts of the various contaminants, N and P in the
spilled sediments have been calculated, by multiplying the average concentrations with the total
spill. These values are also shown in Appendix 4, Table 3.
Only a fraction of the contaminants and nutrients in the spilled sediments will be released to the
water column; the rest will stay associated with the sediment particles and return to the seabed.
Moreover, only a part of the released substances will be bioavailable, on the order of magnitude
of 10% (see Appendix 4, Contaminants and nutrients).
The total mass of N and P in the spilled sediments have been found to be approximately 35
tonnes N and 7 tonnes P. This can be compared with the yearly input to the Baltic Sea of
approximately 825,000 tonnes N and 32,000 tonnes P. Moreover, only a fraction of the nutrients
in the spilled sediments will be released to and be bioavailable in the water column.
Based on the above, the water quality can potentially only be affected very locally and
temporarily by an increase in the concentrations of contaminants and nutrients caused by the
construction work, as the concentrations will revert naturally and rapidly to pre-impact status
once the activities cease. The contaminants and nutrients in the spilled sediments will rapidly be
diluted, and a large fraction of these will settle to the seabed again, adsorbed to or incorporated
into particles. A proportion will, however, contribute to the overall inventory within the Baltic Sea
water. Due to the small and temporary increases in concentrations, which will rapidly revert to
background conditions once the construction activities cease, the sensitivity is classified as low.
The intensity of the impact is classified as minor, and the spatial scale is classified as
local/regional (due to the fact that increased concentrations can occur up to a few km from the
construction site). The duration is considered immediate, i.e. closely linked to the duration of the
construction activities. This leads to classifying the severity of the impact as minor and the
impact as not significant (see Table 8-10).
Table 8-10 Impact significance on hydrography and water quality from contaminants and nutrients.

Magnitude of impact
Sensitivity
Contaminants and
nutrients

Low

Intensity

Scale

Duration

Minor

Local/regional

Immediate

Severity
of impact
Minor

Significance

Not significant

Presence of pipeline
The possible impact of the presence of the Nord Stream pipelines on the inflow of more saline
water through the Danish straits has been analysed both for the two Nord Stream pipelines
(SMHI, 2009) and for the two Nord Stream 2 pipelines (Stigebrendt, 2016). These pipelines are
larger (48’’) than the Baltic Pipe pipeline (36’’). The existing Nord Stream and the planned Nord
Stream 2 pipeline routes are not the same as the Baltic Pipe route, but none of the pipeline
routes are situated at any sill crests controlling the inflow to the Baltic Sea.
Even though the location of the Baltic Pipe differs from the location of the Nord Stream pipelines,
the mechanisms causing possible impacts are the same. The possible impacts caused by the
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pipeline on the flow of new deep-water into the Baltic Proper and thereby changes in
hydrography are the following (Stigebrendt, 2016):
•
•
•

Changed vertical mixing in the water column, which would also change volume flow and
salinity of deep-water flowing into the Baltic Proper;
Increased blocking of flow if the pipeline increases the height of topographic crests (sills)
that already block the flow;
Creation of a local dam, which collects denser water that may possibly stay so long that
the water in the dam becomes anoxic, leading to leakage of phosphorus from the seabed.

The analysis for the Nord Stream and Nord Stream 2 pipelines showed increased mixing during
inflows to the Baltic Proper in the range of 0.0-0-4%, resulting in an increased bottom current
flow of 0-86 m3/s and a decreased salinity of the bottom water of 0-0.008 psu, and an increased
oxygen transport of 0-1 kg/s (Stigebrendt, 2016). Because the Baltic Pipe consists of only one
pipeline, with a smaller diameter than the Nord Stream pipelines, the above insignificant
(positive) impact on the oxygen conditions is expected to be even smaller for the Baltic Pipe
project.
The Baltic Pipe route is, as the Nord Stream and Nord Stream 2 pipeline routes, not situated at
any sill crests controlling the inflow to the Baltic Sea. Therefore, there will be no increased
blocking of the flow, see Appendix 9.
For the four Nord Stream pipelines, the positive effect of increased oxygen supply due to possible
increased mixing was found to be counteracted to some extent by the possible increased
phosphorus release from the pipeline dam effect at the water depth interval of 40-80 m. The
estimated phosphorus flux caused thereby was found to be 0–26 tonnes P per year, which was
considered insignificant compared to the ongoing leakage from anoxic bottoms (the internal load)
which has been estimated at approximately 90,000 tonnes P per year (Stigebrendt, 2016). The
Baltic Pipe consists of only one pipeline, with a smaller diameter than the Nord Stream pipelines,
and only a small portion of the route are below 40 m water depth. Therefore, the possible dam
impact caused by the Baltic Pipe is expected to be insignificant. This is also the conclusion made
by DHI, see Appendix 9.
The intensity of the impact is classified as minor, and the spatial scale is classified as local. The
duration is considered long-term, as it will continue at least during the operational phase of the
pipeline. This leads to classifying the severity of the impact as negligible and the impact as not
significant (see ).
Table 8-11 Impact significance on hydrography and water quality from change of hydrodynamics.

Magnitude of impact
Sensitivity
Presence of
pipeline

Low

Intensity

Scale

Duration

Minor

Local

Long-term

Severity
of impact
Negligible

Significance

Not significant

Heat from pipeline
The gas temperature within the pipeline will vary along the route. The gas temperature is
expected to be approximately 50 °C at the Danish landfall and close to the ambient water
temperature at the Polish landfall (for the normal flow situation; from Denmark to Poland). The
difference in temperature between the gas in the pipeline and the surrounding water and
sediments will cause the exchange of heat between the gas and the surrounding seabed through
the pipeline walls. The magnitude of this impact is outlined in Appendix 4. The simulation
mentioned in this section and previous analysis and monitoring from comparable offshore
projects have shown that the temperature impact is small and local, and no temperature impact
is expected in the Swedish EEZ.
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The intensity of the impact is classified as minor, and the spatial scale is classified as local. The
duration is considered long-term, as it will continue at least during the operational phase of the
pipeline. This leads to classifying the severity of the impact as negligible and the impact as not
significant (see Table 8-12).
Table 8-12 Impact significance on hydrography and water quality from heat from the pipeline.

Magnitude of impact
Sensitivity

Heat from pipeline

Low

Intensity

Scale

Duration

Minor

Local

Long-term

Severity
of impact
Negligible

Significance

Not significant

Release of contaminants from anodes
As outlined in Section 3.3.2, Corrosion protection design and Appendix 4, Release of
contaminants from anodes, the anodes provide a backup protection system in case of damage to
the pipeline coating. Therefore, only a small proportion of the anode materials is expected to be
dissolved during the lifetime of the pipeline. The consumption of anode alloy has been calculated
to be a maximum of 495 kg/km, which for the part of the route through the Swedish EEZ (82.6
km) corresponds to approximately 41 tonnes.
With the distribution of elements shown in Table 3-3 this corresponds to the following amounts of
each metal (taking the max in the intervals shown):
•
•
•
•
•
•
•

Al:
Zn:
In:
Cd:
Fe:
Cu:
Si:

38 tonnes (94 %);
2,4 tonnes (5.75%);
12,2 kg (0.030%);
0.82 kg (0.002%);
36,8 kg (0.090%);
1,2 kg (0.003%);
49 kg (0.12%).

The potential release of 0.82 kg of Cd during the 50-year design life of the pipeline corresponds
to 0.016 kg/year. When comparing with the estimated yearly water-borne input to the Baltic Sea
of approximately 48 kg (HELCOM, 2011), the potential annual input from the Baltic Pipe is
approximately 0.03% of this amount. As mentioned above, this is a theoretical maximum,
however, as the sacrificial anodes act as a back-up system only in the rare event of damage to
the pipeline coating. The actual release will therefore only be a small fraction of the abovedescribed potential release.
As outlined in Appendix 4, Release of contaminants from anodes, monitoring in connection with a
comparable pipeline project in the Baltic Sea has shown that the concentrations of heavy metals
are below the detection limit within 1-2 m from the pipeline anodes.
The intensity of the impact is classified as minor, and the spatial scale is classified as local. The
duration is considered long-term, as it will continue at least during the operational life of the
pipeline. This leads to classifying the severity of the impact as minor and the impact as not
significant (see Table 8-13).
Table 8-13 Impact significance on hydrography and water quality from the release of contaminants from
anodes.

Magnitude of impact
Sensitivity
Release of contaminants
from anodes

Low
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Scale

Duration

Minor

Local

Long-term

Severity
of impact
Minor

Significance
Not
significant
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8.1.2.3 Conclusion
The potential impacts on hydrography and water quality resulting from the construction and
operation of the proposed pipeline in the Swedish EEZ are summarised in Table 8-14.
Table 8-14 Overall impact significance for hydrography and water quality.

Potential impact

Severity of impact

Significance

Transboundary

Suspended sediments

Minor

Not significant

No

Contaminants and nutrients

Minor

Not significant

No

Discharges to sea

Minor

Not significant

No

Release of contaminants from anodes

Minor

Not significant

No

Presence of pipeline

Negligible

Not significant

No

Heat from pipeline

Negligible

Not significant

No

Surface sediments and contaminants
8.1.3.1 Baseline
Geology
The Baltic Sea is located on the Eurasian continental shelf and is almost completely enclosed by
landmasses made up by the European mainland and the Scandinavian peninsula (SnoeijsLeijonmalm & Andrén, 2017). The crystalline basement is of the Precambrian age, and this is
made up of Archean granulite, amphibolites and paleoproterozoic zones of granite and granitegneisses (Ūsaityté, 2000).
Most of the bottom of the Baltic Sea is made up of low- or unmetamorphosed sedimentary rocks
beneath a cover of Quaternary deposits. While the surrounding bedrock in Sweden and Finland is
almost two billion years old, in the Baltic States, Poland, Germany and Denmark the crystalline
bedrock is covered by Phanerozoic sedimentary rocks as is also the bottom of the Baltic Sea. The
magnitude of the seismicity in the Baltic Sea region is generally low, well below M=6 at the
Richter scale (Beckholmen, 2009).
The Baltic Sea is a relatively young ocean. The last glaciation event, the Baltic Sea area was
covered by an icecap. As the ice retreated a dammed-up ice lake was formed in the area west of
Bornholm, and then later the Baltic Sea was formed as a brackish ocean with passage to Great
Belt and Kattegat (GEUS, 2002).
The late or last glacial and post glacial development that shaped the present Baltic Sea was
governed by interaction between eustatic sea level rise and isostatic rebound, i.e. the water level
of the oceans, and the post-glacial uplift of Scandia. The latter is the rise of land masses that
were depressed by the huge weight of ice sheets during the last ice age. Melting of the Earth’s ice
sheets caused a 120-m sea level rise, whereas the isostatic rebound after the heavy load of the
ice sheet on Scandinavia is still ongoing, by up to approximately 9 mm per year in the northern
part of the Baltic Sea to approximately 0 mm in the southern part (Snoeijs-Leijonmalm, 2017)
Based on the Geological Survey of Sweden (Ahlberg, 1986) and other references (Fredén (ed.),
1994); (Tapio (ed.), 1994), the Swedish route is passing through the area where the bedrock
consists of Danian limestone (see Figure 8-13).
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Figure 8-13 Bedrock geology within the Swedish EEZ in the area along the pipeline route.

Characterisation of the seabed
In the southwestern part of the Baltic Sea where the Baltic Pipe will pass through, the seabed is
covered with approximately 1 m of quaternary sediment, formed during the latest ice age (GEUS,
2002). Generally, the seabed surface sediments consist of material supplied from erosion of coast
or seabed as well as organic matter, shells and other elements originating from production in the
ocean (Geocenter Danmark, 2014). The distribution of sediments on the seabed is controlled by
the sediment transport. Sediment is transported across the seabed by currents and waves. The
finer-grained sediments are more easily transported than the coarser sediments (Geocenter
Danmark, 2014). In the area of the Baltic Pipe route, the sediments mainly consist of fine and
medium-grained sand in the shallow areas, clay and silt at the deeper areas and coarse sand and
gravel along the coastline (Bobertz, 2005) (Figure 8-14).
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Figure 8-14 Sediment distribution in the southern Baltic Sea. The location of the national monitoring
station for contaminants in marine sediments, SE-12, is marked in green colour.

The Baltic Pipe will mainly pass through areas of fine grained sediment (clay/silt) and sand in the
Swedish EEZ. At the Swedish monitoring station, SE-12, located approx. 12 km from the
proposed pipeline, at the depth of 46 m, seabed sediments consist of postglacial gytja clay (SGU,
2016a).
Fine grained sediment such as silt and clay will accumulate in the deeper parts of the ocean, such
as the Arkona Basin west of Bornholm and the Bornholm Basin south of Bornholm. Figure 8-14
shows that in shallower waters along the Swedish section of the Baltic Pipe route, the seabed
surface mainly consists of sand with patches of hard bottom. In the deeper waters, the seabed
surface consists of mud, which is fine-grained and has a higher content of organic matter
compared with the rest of the sediment on the route. The typical sediment net accumulation rate
in these areas is outlined in Section 8.1.2.1.
Seabed sampling and analysis
As part of the baseline monitoring for the Baltic Pipe project, a geochemical survey was
performed, and sediment samples were collected in February and March 2018. Surface sediment
(0-0.1 m below sea bottom surface) samples were collected from 75 survey stations, of which
eight stations were located in the Swedish section of the Baltic pipe route, see Figure 8-15.
The surface sediment samples from each survey station were collected using a van Veen grab.
The sediment samples were analysed for several contaminants as well as different sediment
properties such as Total Organic Carbon (TOC), Loss of Ignition (LOI) and grain size distribution.
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Figure 8-15 Location of geochemical survey stations along the Baltic Pipe route.

Due to route optimizations, parts of the selected and assessed route is situated slightly north of
the sediment survey stations (see Figure 8-15). As the distance between the route and the
survey stations are short, significant differences in sediment properties and contaminant levels
are not likely, and hence the data are considered representative.
Sediment properties
The result of the analyses for TOC, LOI and grain size distribution are presented in Table 8-15,
along with water depths at the sampling positions. LOI and TOC are both parameters that
indicate the content of organic matter in the sediment and are therefore also important in
relation to the contaminants, as many contaminants preferably bind to the organic content in the
sediment.
The grain size is also of importance in relation to contaminants, as sediments with a smaller grain
size will have a larger surface area than coarser sediments. Sediments with grain sizes <0.063
mm are referred to as silt (0.063-0.002) or clay (<0.002 mm), whereas sediments with grain
sizes between 0.063 mm and 2 mm is referred to as sand. Sediments with grain sizes >2 mm is
referred to as gravel or cobble (SGI, 2018).
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Table 8-15 Water depths and the surface sediment properties TOC, LOI and percent silt/clay, sand and
gravel/cobbles at the survey stations in the Swedish section of the Baltic Pipe. Sediment samples were
taken at a depth of 0-0,1 m into the surface sediment.

Depth
[m]

Silt/clay
[%]

Sand
[%]

Gravel /
cobbles
[%]

TOC
[% of DW]

LOI
[%]

GCH_12

-36.5

28.9

70.6

0

0.20

1.22

GCH_15

-37.6

66.8

33.2

0

0.37

2.15

GCH_19

-38.7

2.9

86.2

10.6

0.15

1.18

GCH_22

-43.5

97.8

2.2

0

9.6

11.4

GCH_24

-44.4

99.7

0.3

0

11.1

12.2

GCH_26

-44.8

98.9

1.1

0

10.4

11.5

GCH_28

-45.1

88.1

11.9

0

2.9

5.4

GCH_32

-46.8

98.2

1.8

0

10.8

12.5

Table 8-15 shows that some of the westernmost stations (GCH_12, GCH_19) are dominated by
sand, GCH_15 consists of a mixture of sand and fine-grained sediments (silt/clay), and the rest
of the stations are dominated by fine-grained sediments. This is in good correspondence with the
classification shown in Figure 8-14.
As it can be seen in Table 8-15 the level of organic matter in the sediment is correlated with
water depth, which furthermore is illustrated in Figure 8-16.
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Figure 8-16 Loss of Ignition (LOI) as a function of water depth shown for the samples presented in Table
8-15.

Figure 8-16 presents LOI as a function of water depth, and as showed in the figure, the LOI is
largest at the deeper parts of the pipeline route, where also fine-grained sediments dominate.
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Figure 8-17 Distribution of sediment types along the Swedish section of the Baltic Pipe route. The
sediment types are estimated based on the survey data. In the survey, sediment samples were taken at
a depth of 0-0,1 m into the surface sediment.

When studying Table 8-15 and Table 8-18 it can be seen that the sediments in the Arkona Basin
mainly consists of clay and silt with a high level of organic matter. The reason for this is the
deeper parts of the Baltic Sea are typically net accumulation areas for fine-grained sediments
with a high organic content.
Contaminants
Contaminants enter the Baltic sea via different routes such as outputs from industrial activities,
wastewater treatment plants, waste deposition (e.g. sediment dumping) and atmospheric
deposition (HELCOM, 2010b) (HELCOM, 2017). The Baltic Sea has been exposed to contaminants
since the beginning of the industrialization, and it has been referred to as the most polluted
ocean in the world (HELCOM, 2010b).
In general, heavy metals and organic contaminants will be bound in the sediment, and only a
smaller fraction will be dissolved in the water phase. To a large extent heavy metals and organic
contaminant will adsorb to the organic content of the sediment. Furthermore, fine-grained
sediments will adsorb larger amounts of contaminants than more coarse sediments, as the
surface area is larger. Moreover, the surfaces of clay minerals and organic particles have a
negative charge and, therefore, a large capacity to adsorb cations. Therefore, the fate of the
contaminants in the Baltic Sea is closely related to the fate of the fine-grained suspended
sediments as outlined in Section 8.1.2.1.
Settled sediments (with their associated contaminants) may be resuspended after initial
sedimentation to the seabed, and part of the contaminants may become dissolved during
resuspension events. The contaminated sediments may be subject to resuspension caused by
currents, waves, bioturbation, trawling, etc. The resuspension events mix the top sediments and
facilitate long-distance transport, depending on the physical conditions, sediment characteristics,
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etc. Eventually, most of the transported fine-grained sediments and associated contaminants end
up in net accumulation areas for fine-grained sediments, located primarily in the deep parts of
the Baltic Sea, in areas classified as “Fine-grained sediment (clay/silt)” in Figure 8-14 and Table
8-18.
Quality standards and thresholds
In the following, the available quality standards and threshold values for contaminants in
sediments are outlined. These standards and threshold values are compared with the actual
concentrations measured in sediment samples in the seabed along the pipeline route in the
Swedish EEZ.
Swedish national quality standards and threshold values applicable for sediments in Swedish
waters are:
•

•

•

National comparative values and classification for Environmental Quality Criteria, EQC,
set by the Swedish Environmental protection Agency (SEPA) (SEPA, 1999). The EQC is a
tool for determining the environmental quality of the marine environment in comparison
to background values. In the sections below, the EQC are used for evaluating heavy
metals;
National comparative values and classifications of organic contaminants, set by the
Geological Survey of Sweden (SGU) (SGU, 2017). These classifications are an updated
version of the national EQC with the same aim of determining the environmental quality
in relation to background values (SGU, 2017);
National Environmental Quality Standards, EQS (HVMFS 2013:19), from the Swedish
Agency for Marine and Water Management (SWAM) (SWAM, 2013a) for metals (Pb and
Cd) and organic contaminants. The EQS are used by EU member states for the
classification of chemical status of water bodies under the Water Framework Directive
and relates to an expected ’safe’ level of exposure. Below this level, it is assumed that no
harm will be caused to the freshwater or marine environment (HELCOM, 2017).

International quality standards and threshold values for sediments used:
•

•

The Effect Range Low (ERL) threshold was developed by the US EPA. The ERL is a
threshold, below which an ecotoxicological effect is only rarely observed in the marine
environment (OSPAR, 2009). However, it should be noted, that an effect still can be
observed for bio accumulating substances (substances that accumulate in biota, as the
uptake rate is higher than the excretion rate) (HELCOM, 2017);
The OSPAR Commission has established a set of criteria for assessing unacceptable
concentrations of hazardous substances. The Background Assessment Concentration
(BAC) has been developed by OSPAR and ICES to define the background concentrations
of naturally occurring substances, and close to zero concentrations for man-made
substances (OSPAR 2012). The Environmental Assessment Criteria (EAC) are defined for
each contaminant as the where no chronic effect is expected to occur in the most
sensitive marine species (OSPAR, 2009). The OSPAR standards are not applicable in the
Baltic Sea. However, as there are no specific thresholds for the Baltic Sea, the OSPAR
standards are used by HELCOM to assess xenobiotics in the Baltic Sea (HELCOM, 2010b).

National monitoring programme
Since 2003, a national monitoring program for contaminants in marine sediments (SSTMP) is
conducted by SGU (Geological Survey of Sweden), with an objective to investigate the status and
long-term trends of contaminants in the open sea within the Swedish territorial water and EEZ.
The framework of the SSTMP is designed in accordance with recommendations from both
HELCOM and OSPAR (SGU, 2016a). Data from the SSTMP used in the sections below is related to
samples taken at the station SE-12, see Figure 8-14.
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Heavy metals
One of the major sources of heavy metals in the Baltic Sea is atmospheric deposition from
burning of fossil fuel (HELCOM, 2017).
In the marine environment, heavy metals tend to be adsorbed to the sediment particles. Heavy
metals will bind to organic material, and fine-grained sediments will contain larger amounts than
coarse-grained sediments, because of the larger surface area in combination with the negative
electronic charge at the surface of clay minerals and particulate organic matter.
Heavy metals are in general toxic to marine life. Some heavy metals, such as zinc and copper,
are essential for life in low concentrations. However, in high concentrations, these metals become
toxic as well. Some metals, such as mercury and cadmium are especially problematic in the
marine environment, as they are bioaccumulating substances (HELCOM, 2017).
Cadmium, lead, and mercury are assessed by HELCOM to be core indicators, which means that
they are substances of specific concern to the Baltic Sea (HELCOM, 2017). The atmospheric
deposition of all three substances is decreasing. However, both mercury and cadmium fail to
meet the thresholds at almost all the HELCOM monitoring stations, whereas lead is showing a
descending trend in sediment concentrations (HELCOM, 2017).
Below, data from the national monitoring station for contaminants in marine sediments, SE-12,
are shown in Table 8-16.
Table 8-16 Average concentrations of metals and TOC in [mg/kg DW], from 2003, 2008, 2014 in surface
sediment from seven locations around the SE-12 station (SGU, 2016a). Colour classification in
accordance with the Swedish EPA environmental criteria (SEPA, 1999).

2003

2008

2014

As

10.9

17.9

15.8

Cd

0.373

0.273

0.376

Co

9.25

11.5

9.83

Cr

86

89.8

73.8

Cu

38.6

50.4

42.8

Hg

0.196

0.216

0.176

Ni

27.2

9.2

33.6

Pb

81.3

92.4

79.4

Zn

134

179

127

TOC

5.99

5.72

5.93

Class 1

None or insignificant deviation from
national background

Class 2

Little deviation from national background

Class 3

Medium deviation from national
background

Class 4

Large deviation from national background

Class 5

Very large deviation from national
background
No available criteria

According to the data from SE-12, concentrations of different metals generally do not differ
between the years, see Table 8-16 (SGU, 2016a). The data in Table 8-16 shown with colour
classification are in accordance with the Swedish EPA environmental assessment criteria (Swedish
EPA, 1999). The results show that lead is the most elevated element with concentrations within
the class 4. All the other elements are present in concentrations with none to medium deviation
from the national background values.
Compared to the national EQS (SWAM, 2013a), cadmium and lead do not exceed the threshold
values in any of the years.
The results from the survey performed along the Swedish section of the Baltic Pipe route is
shown in Table 8-17, Table 8-18 and Table 8-19.
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Table 8-17 Heavy metals [mg/kg DW] in the surface sediment along the Baltic Pipe route with
comparative (background) values from Swedish EQC (SEPA, 1999). Numbers highlighted in grey indicate
values exceeding National EQC.

As

Cd

Cr

Cu

Hg

Mn

Ni

Pb

Zn

Nat. EQC

10

0.2

80

15

0.04

-

33

31

85

GCH_12

2.84

0.23

7.52

4.91

0.05

58

4.43

12.0

23.1

GCH_15

5.7

0.34

14.3

9.44

0.07

101

8.11

24.2

42.6

GCH_19

3.25

0.23

10.5

5.62

0.03

74.9

5.77

12.8

26.1

GCH_22

29.3

1.33

49

37.0

0.09

252

32.6

50.4

112

GCH_24

27.0

1.22

52.9

37.7

0.07

253

34.8

52.7

130

GCH_26

25.3

1.19

52.2

37.5

0.08

251

34.5

52

129

GCH_28

17.1

0.86

38.8

24.1

0.07

185

24.4

34.5

82.7

GCH_32

21.8

1.16

52

40.2

0.14

264

31.4

66.6

128

Table 8-18 Deviation (the ratio between measured and comparative value) and classification of deviation
from comparative (background) values for heavy metals [mg/kg DW] in the surface sediment along the
Swedish section of the Baltic Pipe route with colour classification in accordance with the Swedish EPA
EQC (SEPA, 1999).

As

Cd

Cr

Cu

Hg

Ni

Pb

Zn

GCH_12

0.28

1.15

0.09

0.33

1.25

0.13

0.39

0.27

GCH_15

0.57

1.7

0.18

0.63

1.75

0.25

0.78

0.50

GCH_19

0.33

1.15

0.13

0.37

0.75

0.17

0.41

0.31

GCH_22

2.93

6.65

0.61

2.47

2.25

0.99

1.63

1.32

GCH_24

2.7

6.1

0.66

2.51

1.75

1.05

1.70

1.53

GCH_26

2.53

5.95

0.65

2.5

2

1.05

1.68

1.52

GCH_28

1.71

4.3

0.49

1.61

1.75

0.74

1.11

0.97

GCH_32

2.18

5.8

0.65

2.68

3.50

0.95

2.15

1.51

Class 1

None or insignificant deviation from
national background

Class 2

Little deviation from national background

Class 3

Medium deviation from national
background

Class 4

Large deviation from national background

Class 5

Very large deviation from national
background
No available criteria

As illustrated in Table 8-18, the concentrations of arsenic, cadmium and lead in stations GCH_22
and 24 shows a large deviation from national background values. All the other elements are
present in concentrations with none to medium deviation from the national background values.
Generally, the survey stations in the western part of the Arkona basin (GCH_12, 15 and 19) have
lower concentrations of heavy metals. GCH_22 and 24 are placed in the deeper, eastern part of
the Arkona Basin. As illustrated in Table 8-15, the sediment in these stations mainly consists of
silt and clay, is rich in organic content, and thereby has a greater potential to accumulate heavy
metals than the survey stations in the western part.
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Table 8-19 Heavy metals [mg/kg DW] in the surface sediment along the Swedish section of the Baltic
Pipe route with national EQS (HVMFS 2013:19) set by SWAM (2013) and ERL (OSPAR, 2012). The survey
results are marked in grey, with bold or cursive text where any thresholds are exceeded.

Cd

Pb

Hg

As

Cr

Zn

Cu

Ni

Mn

National EQS

2.3

120

ERL

1.2

47

0.15

-

81

150

34

-

-

GCH_12

0.23

12.0

0.05

2.84

7.52

23.1

4.91

4.43

58

GCH_15

0.34

24.2

0.07

5.7

14.3

43

9.4

8.11

101

GCH_19

0.23

12.8

0.03

3.25

10.5

26.1

5.6

5.8

75

GCH_22

1.33

50

0.09

29.3

49

112

37.0

32.6

252

GCH_24

1.22

53

0.07

27.0

52.9

130

37.7

34.8

253

GCH_26

1.19

52

0.08

25.3

52.2

129

37.5

34.5

251

GCH_28

0.86

35

0.07

17.1

38.8

83

24.1

24.4

185

GCH_32

1.16

67

0.14

21.8

52

128

40.2

31.4

264

As illustrated in Table 8-19, the concentrations of cadmium, lead, mercury and zinc in stations
GCH_22, 24, 26 and 32 are exceeding ERL. All the other elements are present in concentrations
below EQS and ERL.
Mineral oil
Spillage from ships is a source of mineral oil pollution in the Baltic Sea; however, the number of
oil spills detected in the Baltic Sea is decreasing (HELCOM, 2018b).
While some oil components will evaporate or be dissolved or dispersed in the water column,
some of the oil will sink to the bottom and be incorporated into the sediment (National Research
council (US) , 2003). Oil incorporated in the sediment can lead to chronic exposure of marine
organisms and to both lethal and sublethal effects.
Survey data for mineral oil are shown in Table 8-20 below. The concentration of mineral oil is
lower at the survey stations in the western part of the Arkona Basin (GCH_12-19), and higher
in the eastern part (GCG_22-32), probably due to the different sediment characteristics (finegrained sediments with a high content of organic matter).
Table 8-20 Mineral oil [mg/kg DW] in the surface sediment along the Swedish section of the Baltic Pipe
route.

Station

Mineral Oil

GCH_12

32

GCH_15

75

GCH_19

48,9

GCH_22

193

GCH_24

126

GCH_26

174

GCH_28

116

GCH_32

133

The level of mineral oil is comparable to the level of Total Hydrocarbons (THC). There are no
national environmental quality standards or comparative values for mineral oil or THC in the
seabed sediment, but there are for some of the components in oil, such as PAHs (se section
below).
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When comparing the present results with other analysis results for THC in seabed sediment
(Robson, Petersen, & Birklund, 2000) it can be concluded that the level of mineral oil in
sediments along the Baltic Pipe route is corresponding to or above similar survey results. Martins
et al. furthermore argues that levels below 100 mg THC/kg in seabed sediments are low (Martins,
Manuel, Merzi, Canovas, & Guilou, 2016). The sample results in Table 8-20 show that six of the
nine survey stations exceed this level. Two of these (GCH_22 and 26) exceed 100 mg/kg DW
with a factor of 1,7-1,9 and the other four only just exceed this level.
PAH
Polyaromatic hydrocarbons (PAHs) are a group of organic contaminants, composed of multiple
aromatic rings. The main route for PAHs to enter the Baltic Sea, is through release of oil products
and atmospheric deposition from incomplete combustion of fuel, waste, wood etc. (HELCOM,
2017).
The PAHs will bind to particulate matter and settle down to the seabed sediments. The tendency
of PAHs to bind to the sediment will, however, vary depending on the properties of the specific
PAH (Pikkarainen, 2004).
PAHs are hydrophobic and will concentrate in the fatty acids of the marine organisms. The
compounds are known to affect both the reproductive and the immune systems (OSPAR, 2012).
The toxicity of PAHs varies depending on their molecular weight. PAHs with a low molecular
weight, like anthracene are more toxic than compounds with a high molecular weight, such as
benzo(a)pyrene (HELCOM, 2017).
Benzo(a)pyrene is considered by HELCOM to represent the group of compounds referred to as
PAHs, as it is assessed to be a core indicator. The levels of benzo(a)pyrene in the Baltic Sea are
stable and below the set thresholds. However, the levels of the more toxic anthracene fail the
threshold in the HELCOM monitoring stations in the southwestern part of the Baltic Sea
(HELCOM, 2017).
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Table 8-21 Concentrations of PAH [mg/kg DW] in the surface sediment along the Swedish section of the
Baltic Pipe route with colour classification according to SGU (SGU, 2017), EQS set by SWAM (2013) and
ERL (OSPAR, 2012). The survey results are marked with bold or cursive text where the thresholds are
exceeded.

Station
Nationa
l EQS
ERL
GCH_1
2
GCH_1
5
GCH_1
9
GCH_2
2
GCH_2
4
GCH_2
6
GCH_2
8
GCH_3
2
Nationa
l EQS
ERL
GCH_1
2
GCH_1
5
GCH_1
9
GCH_2
2
GCH_2
4
GCH_2
6
GCH_2
8
GCH_3
2

Nationa
l EQS
ERL
GCH_1
2
GCH_1
5
GCH_1
9
GCH_2
2
GCH_2
4
GCH_2
6
GCH_2
8
GCH_3
2

Naphtalene

Phenathrene

Anthracene

Acenaphtylen
e

Acenaphthen
e

Fluoren
e

-

-

0.024

-

-

-

0.160

0.240

0.085

-

-

-

0.003

0.012

0.002

0.0010

0.0010

0.002

0.006

0.023

0.005

0.003

0.005

0.005

0.003

0.018

0.002

0.0010

0.005

0.006

0.008

0.042

0.004

0.002

0.012

0.017

0.006

0.025

0.003

0.0010

0.009

0.008

0.006

0.024

0.005

0.003

0.002

0.003

0.006

0.088

0.008

0.002

0.003

0.014

0.008

0.035

0.007

0.003

0.003

0.005

Fluoranthen
e

Pyrene

Benzo(a)
Anthracene

Chrysene

Benzo(b)
fluoranthene

Benz(a)
pyrene

2

-

-

-

-

-

0.600

0.665

0.261

0.384

-

0.430

0.020

0.019

0.010

0.013

0.026

0.009

0.048

0.042

0.027

0.032

0.054

0.025

0.013

0.011

0.005

0.007

0.013

0.003

0.044

0.047

0.027

0.036

0.100

0.026

0.019

0.019

0.009

0.016

0.046

0.013

0.053

0.057

0.031

0.046

0.123

0.043

0.039

0.045

0.037

0.070

0.095

0.029

0.069

0.065

0.036

0.047

0.120

0.036

Indeno
(1,2,3,cd)pyrene

Dibenzo
(a,h)anthracen
e

Benzo
(g,h,i)perylen
e

Fluoranthene

-

-

-

-

-

0.240

-

0.085

-

-

0.026

0.005

0.020

0.013

0.182

0.079

0.016

0.070

0.054

0.49

0.014

0.002

0.011

0.009

0.123

0.203

0.035

0.153

0.071

0.83

0.097

0.012

0.062

0.030

0.38

0.247

0.036

0.179

0.105

0.96

0.150

0.044

0.129

0.052

0.81

0.210

0.041

0.180

0.121

0.99
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Class 1

Class 2

Class 3

Class 4

Class 5

Very low

Low

Medium high

High

Very high

As illustrated in Table 8-21, the concentrations of benzo(a)pyrene is ranging from very low to
medium high in relation to background values in all stations. Generally, the concentrations in the
deeper, eastern part of the Arkona Basin (GCH_22-32) are higher than the stations in the
western part of the basin (GCH_12-19). As illustrated in Table 8-15, the sediment in these
stations mainly consists of silt and clay, is rich in organic content, and thereby has a greater
potential to accumulate PAHs.
The concentrations of Indeno (1,2,3,-cd)pyrene and Benzo(g,h,i)perylene in stations GCH_22,
26, 28 and 32 are exceeding ERL. All the other elements are present in concentrations below
ERL. There is EQS only for anthracene and fluoranthene in Swedish legislation and the measured
concentrations for these two PAHs are below the threshold values.
PCB
The main sources of polychlorinated biphenyls (PCBs) in the marine environment are
inappropriate waste handling or leakage from transformers and similar systems (HELCOM, 2017).
PCBs are hydrophobic, and in the aquatic environment, the contaminant accumulates in the
seabed sediments. Like other organic contaminants, PCB mainly adsorbs to the organic material
and clay minerals in the sediment and is especially found in fine-grained sediments rich on
organic content (Leipe, 2007).
HELCOM assess PCBs to be a core indicator, as the compound is toxic towards marine organisms,
very persistent and biomagnifies in the marine food web (HELCOM, 2017). PCBs have been
banned since the mid-1980s, but the concentrations in the Baltic Sea are stable (HELCOM, 2017).
Table 8-22 PCB congeners [µg/kg DW] in the surface sediment along the Swedish section of the Baltic
Pipe route with colour classification according to SGU (2017) BAC (OSPAR, 2012) and EAC (OSPAR,
2009).

SUM PCB
congeners

PCB28

PCB52

PCB101

PCB118

PCB138

PCB153

PCB180

BAC

0.22

0.12

0.14

0.17

0.15

0.19

0.1

EAC

1.7

2.7

3

0.6

7.9

40

12

GCH_12

0.1

0.1

0.9

0.1

0.5

0.6

0.5

2.8

GCH_15

0.2

0.2

0.7

0.2

0.5

0.4

0.5

2.7

GCH_19

<0.1

<0.1

<0.1

0.1

<0.1

0.1

0.1

0.3

GCH_22

0.1

0.1

0.5

0.1

0.8

0.3

0.3

1.6

GCH_24

<0.1

<0.1

<0.1

<0.1

0.1

0.2

0.2

0.5

GCH_26

<0.1

0.1

<0.1

0.2

0.8

1

0.8

2.9

GCH_28

0.1

0.1

<0.1

0.1

0.4

0.5

0.4

1.6

GCH_32

0.1

0.1

<0.1

0.2

0.9

0.9

0.8

3.0

Class 1

Class 2

Class 3

Class 4

Class 5

Very low

Low

Medium high

High

Very high

As illustrated in Table 8-22, the concentrations of all PCB congeners are ranging from very low to
medium high in all survey stations. The estimated background values (BAC) is exceeded for
several congeners in several stations. EAC is not exceeded for any congener in any station.
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Organochlorine pesticides (chlordane, HCH, HCB and DDT)
The main source of pesticides such as chlorodane, hexachlorocyclohexane (HCH),
hexachlorobenzene (HCB) and dichlorodiphenyltrichloroethane (DDT) in the Baltic Sea is through
leaching from contaminated soil, to which the pesticide has been applied, and subsequently
transported by streams and rivers to the Baltic Sea. A further source of HBC is atmospheric
deposition, as it is a by-product of the metal industry (HELCOM, 2010). The organochlorine
pesticides will tend to bind to the sediment, once in the aquatic environment, and especially finegrained sediments will accumulate these pesticides (Leipe, 2007).
The organochlorine pesticides may bioaccumulate and biomagnify in the marine food web. Even
though the compounds are designed as insecticides or fungicides, they are also toxic to marine
organisms, and at higher trophic levels, the compounds can cause endocrine disruption
(HELCOM, 2010b); (Miljøstyrelsen, 2004).
Even though persistent organochlorine pesticides such as chlorodane, DDT and HCB have been
banned in EU since 1979 (Miljøstyrelsen, 2004) and since 1970 in Sweden, the compounds are
still found in the Baltic Sea, but the levels are decreasing (HELCOM, 2010b).
The survey results of the organochlorine pesticide analysis are not included, as the
concentrations were below the limit of quantification for all components at all survey stations.
Organotin compounds (TBT, DBT, MTB)
Tributyltin (TBT) has been widely used as ship paint and as an anti-fouling agent, but it has been
banned globally since 2001. The main source of TBT is leaching from ship treated with TBT.
Dibutyltin (DBT) is used in PVC products, and monobutyltin (MBT) is used as a precursor in glass
coating. DBT and MBT enter the aquatic environment through wastewater discharge or leaching
from sewage sludge. Furthermore, DBT and MBT are degradation products of TBT (Cole, 2015).
In the marine environment, organotin compounds adsorb to the organic compounds in the
sediment and are often bound to finer sediment (Cole, 2015).
The organotin compounds TBT, DBT and MTB are toxic and affect the hormonal function of
marine animals (Cole, 2015). Tributyltin (TBT) is the most toxic of the three mentioned, and the
compound is assessed by HELCOM to be a core indicator. Sediment concentrations in the
southwestern part of the Baltic Sea (e.g. Arkona Basin) are still problematic, and imposex in
marine snails is observed in several places in the Baltic Sea (HELCOM, 2017).
In the survey results of the organotin compounds, only MBT exceeded the detection limit, where
a definitive classification can be determined, see Table 8-23.
Table 8-23 Organotin compounds [µg/kg DW] in the surface sediment along the Swedish section of the
Baltic Pipe route with colour classification according to SGU (2017).

MBT

DBT

TBT

GCH_12

<5

<1

<10

GCH_15

6

<1

<10

GCH_19

5

<1

<10

GCH_22

<5

<1

<10

GCH_24

<5

<1

<10

GCH_26

5

<1

<10

GCH_28

5

<1

<10
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GCH_32

MBT

DBT

TBT

8

<1

<10

Class 1

Class 2

Class 3

Class 4

Class 5

Very low

Low

Medium high

High

Very high

As presented in Table 8-23, MBT is the only compound that exceeds the detection limit. For all
three compounds the concentrations range between very low and medium high.
Nitrogen and phosphorous (N and P)
The elements nitrogen (N) and phosphorous (P) are released to the Baltic sea mainly through
rivers flowing into the Baltic Sea, runoff from diffuse sources in coastal areas, discharges from
ships or atmospheric deposition of N, see Section 8.1.2. Also, there is an exchange of N and P
with the water flowing between the Baltic Sea and the surrounding sea, through the Danish
straits. In the aquatic environment, compounds containing N and P are used by plants and algae,
but excess nutrients are stored in the sediment. The release of N and P is the main driver of
eutrophication in the Baltic Sea, which causes elevated plant and algae growth, oxygen depletion,
increased turbidity, and changes in species composition (HELCOM, 2014b).
Even though the input levels of N and P have been decreasing since the 1980’s, the levels in the
Baltic Sea have not decreased accordingly (HELCOM, 2014b).
The concentrations of Total N and Total P in the seabed sediments along the BP route in Swedish
EEZ are shown in Table 8-24. There are no thresholds for N and P in seabed sediment. For
comparison, N and P were also measured in the Nord Stream 2 project in the southwestern part
of the Baltic Sea in 2015 (Nord Stream 2 AG, 2017). The survey found the N levels were between
345 and 3,110 mg/kg DW and the P levels were between 600 and 1,220 mg/kg DW.
Table 8-24 Total N and P [mg/kg DW] in the sediment along the Baltic Pipe route

Total N

Total P

GCH_12

507

312

GCH_15

1156

558

GCH_19

616

463

GCH_22

5683

1010

GCH_24

5907

1047

GCH_26

5930

1018

GCH_28

3721

941

GCH_32

6385

1248

The level of nitrogen at several stations along the Swedish section is higher than the Nord
Stream 2 measurements, whereas the levels of P are much in accordance with the Nord Stream 2
measurements.
8.1.3.2 Impact assessment
During the construction of the Baltic Pipe, there will be physical disturbance of the seabed leading
to exposure of deeper sediments and furthermore, sediments and potentially contaminants and
nutrients will be suspended in the water column and settle again. In the operation phase, the
presence of the pipeline can affect sediment erosion and deposition patterns and the pipeline
anodes will potentially release metals to the surrounding environment. See Table 8-25 for an
overview of potential impacts.
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Table 8-25 Potential impacts on surface sediment.

Potential impact

Construction

Physical disturbance of seabed

X

Sedimentation

X

Contaminants and nutrients

X

Operation

Presence of the pipeline

X

Release of contaminants from anodes

X

Physical disturbance of seabed
As described in Appendix 4, there will be disturbance of the seabed during trenching, rock
installation and anchor handling carried out as part of the construction work. The activities will
result in suspension of seabed sediments in the water column, which will be described in the
following section on sedimentation.
Furthermore, the trenching activities will result in exposure of the deeper and possibly anoxic
sediment layers. This can affect the redox fronts and thereby the mobility of certain
contaminants in the sediment (Emili, 2013). The effect will be limited to the area where the
anoxic sediment is exposed, and thereby only to the areas where trenching will be conducted.
Trenching will be conducted in a couple of locations along the Swedish part of the pipeline
route, see Section 3.4.3 and Figure 8-18.

Figure 8-18 Location of geochemical survey stations along the Swedish section of Baltic Pipe route and
the planned intervention works along the route.

Trenching will take place down to 2-2.5 m below the seabed surface. As only the sediment in
the top layer has been analysed for contaminants, no knowledge of the redox conditions or
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contaminant levels in the deeper sediment has been obtained. These layers are expected to
mainly consist of clean geological materials, deposited prior to industrialization (as outlined in
Section 8.1.2.1, the net accumulation rate in sedimentation areas of the Baltic Sea is in the
range 0.5-2.0 mm·year-1). It is assessed that it is unlikely that the contaminant levels in the
deeper layer are at problematic levels.
As it is unlikely that sediment with problematic levels of contaminants will be exposed but for
the area north of survey station GCH_32, and as sediments only will be exposed locally and
only will remain anoxic over a short-term period, it is assessed that the potential impact is
minor, Table 8-26 below.
Table 8-26 Impact significance on surface sediment from physical disturbance.

Magnitude of impact
Sensitivity
Physical
disturbance of
seabed

Medium

Intensity

Scale

Duration

Medium

Local

Short term

Severity
of impact

Significance

Minor

Not
significant

Sedimentation
During the seabed intervention work, sediments will be suspended in the water column and
deposited again on the seabed. In Appendix 4, Figure 4 and Figure 5 illustrate the layer of spilled
sediments that will be deposited on the seabed after finalization of the seabed intervention work.
As illustrated in the figures, the impacts will be greatest in more shallow waters in the western
parts of the pipeline route.
The sediment suspended during the seabed intervention work will settle on the seabed within 500
meters of the pipeline within hours to days (see results of modelling of sediment dispersion and
sedimentation in Appendix 4.
As described in Section 8.1.2.1, transportation of sediment occurs naturally in the project area,
but on smaller scale, and the sedimentation caused by the project will temporarily be higher in
the affected areas than the rate of natural sedimentation. This is, however, not assessed to have
any significant impact on the seabed (Table 8-27).
Table 8-27 Impact significance on surface sediment from sedimentation.

Magnitude of impact
Sensitivity
Sedimentation

Medium

Intensity

Scale

Duration

Minor

Regional

Short term

Severity of
impact

Significance

Minor

Not significant

Contaminants and nutrients
The survey results showed that several metals and some PAHs were present in enhanced
concentrations along the eastern part of the proposed pipeline route (GCH_22, 24, 26, 28 and
32). In this area no trenching will take place but for the most eastern part north of survey station
GCH_32. Furthermore, the sediment will only be exposed locally in the limited area where the
trenching is conducted.
When the seabed is disturbed, and sediment is suspended in the water column, the contaminants
and nutrients in the sediment can be reactivated. When reactivated, the chemical and biological
availability of the sediment will increase (HELCOM, 2010b).
The areas impacted will be those areas close to the seabed intervention work, where the
sediment will be suspended into the water column. As most of the contaminants will settle onto
the seabed again, the duration will be short-term.
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As it is not expected that the concentration of contaminants in the sediment will change
remarkably in this short-term period of reactivation and that most seabed interventions works
will be done in areas with low concentrations of contaminants and nutrients, it is assessed that
there will be negligible impact from reactivation of these elements (Table 8-28).
Table 8-28 Impact significance on contaminants and nutrients.

Magnitude of impact
Intensity

Scale

Duration

Severity
of
impact

Minor

Local

Short-term

Negligible

Sensitivity
Contaminants and
nutrients

Medium

Significance

Not significant

Presence of the pipeline
The presence of the pipeline and the trench can affect erosion, transportation, and sedimentation
on the surface sediment. It should, however, be noted, that the pipeline is designed to ensure
that the risk of erosion (scour) is minimized.
Furthermore, erosion, transportation, and sedimentation on the surface sediment will be
controlled in the survey and maintenance (operational) phase of the project. If any undesirable
effects occur, they will be handled, and thereby no negative impacts on the seabed will occur
(Table 8-29).
Table 8-29 Impact significance on surface sediment of presence of the pipeline.

Magnitude of impact
Sensitivity

Presence of pipeline

Medium

Intensity

Scale

Duration

No impact

Local

Long-term

Severity
of impact

Significance

Negligible

Not
significant

Release of contaminants from anodes
The anodes will consist of aluminium, zinc, indium, cadmium, copper and silicon. As the anodes
will be mainly comprised of aluminium, and the other components will only be present (and
released) in insignificant amounts, the following assessment will only consider aluminium (see
also Section 8.1.2.2).
Some of the released aluminium will accumulate in the sediment. A conservative estimate is that
a maximum of 7.9 kg/km/year will be released from the anodes, and approx. 95% of this release
will be aluminium (see Section 3.3.1). As outlined in Appendix 4, experience from comparable
projects has shown that even 1-2 m from the anodes, the concentrations in the seawater will be
indistinguishable from background concentrations. It is therefore assessed that there will only be
a local increase in the aluminium concentration within the near vicinity of the pipeline.
Aluminium is very common in the environment, and the level of released aluminium is of such a
small magnitude, that it is assessed not to have any impact on the seabed sediment.
Furthermore, the toxicity of aluminium is very low, and aluminium is not considered by HELCOM
to be of specific concern (Table 8-30).
Table 8-30. Impact significance on surface sediment from release of contaminants from anodes.

Magnitude of impact
Sensitivity
Release of contaminants
from anodes (aluminium)

Medium
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Duration

Medium

Local

Long-term

Severity
of impact

Significance

Minor

Not
significant
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8.1.3.3 Conclusion
The potential impacts on surface sediment resulting from construction and operational activities
of the planned pipeline within the Swedish EEZ are summarized in Table 8-31.
Table 8-31. Overall impact significance for surface sediment.

Potential impact

Severity of impact

Significance

Transboundary

Physical disturbance of seabed

Minor

Not significant

No

Sedimentation

Minor

Not significant

No

Contaminants and nutrients

Negligible

Not significant

No

Presence of pipeline

Negligible

Not significant

No

Minor

Not significant

No

Release of contaminants from
anodes (aluminium)

Climate and air quality
Climate and air quality are in this context (as a basis for assessing impacts from the Baltic Pipe
project) related to greenhouse gas emissions as well as its consequences and to air pollutants.
Greenhouse gas emissions have a transboundary impact contributing to global climate change,
whereas air pollutants can have a local and/or regional impact.
During construction and operation of the Baltic Pipe project, there will be a need for vessels to
undertake surveys, carry out construction work, transport materials etc. The combustion of fossil
fuel from vessel operation will result in the emission of several components. Based on experience
from other comparable projects, the following components are considered as the main
contributors to air emission: CO2 (carbon dioxide), CO (carbon monoxide), NOX (nitrogen oxides),
SOX (sulphur oxides) and particulate matter (PM).
8.1.4.1 Baseline
Climate and greenhouse gases
The Baltic Sea has experienced large changes in climate since the melting of the glaciers around
10,000 years ago. These natural changes were results from e.g. changes in the amount of solar
radiation received on Earth and increased amounts of particles in the atmosphere due to volcanic
activity (HELCOM, 2013a). During the last two centuries, anthropogenic factors such as the
intensification of agricultural activities as well as industrial activities, have affected the
environment of the Baltic Sea. On a larger scale, the area is also affected by increased
greenhouse gas emissions (mainly CO2 and CH4) affecting the global climate (HELCOM, 2013a).
Also, the Baltic Sea is a very heavy trafficked area and during 2013 more than 10,200 different
vessels visited the Baltic Sea region. In comparison with other areas in the Baltic Sea, the Sound
(Öresund) was the most intensive routes. Different types of vessels have different type of impact
on the environment, and e.g. the fuel consumption of a vessel increases with speed
(Havsmiljöinstitutet, 2014).
Surface waters in the Baltic Sea have warmed, where the annual mean sea-surface temperature
has increased by up to 1°C per decade from 1990 to 2008. Furthermore, the surface air
temperature has increased in the region over the last 140 years. Changes in the daily
temperature cycle and increasing temperature extremes are resulting in an increased growing
season and a decreased cold season. The annual maximum ice extent of the Baltic Sea has
decreased about 20% over the past 100 years (HELCOM, 2013a).
According to model simulations of the future climate in the area, the temperature will continue to
increase over time, and the increasing temperature will generally be larger than the global mean
temperatures. During the lifetime of the pipeline, the sea surface temperatures are projected to
increase, with around 2 °C for Baltic Sea waters (HELCOM, 2013a).
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The Baltic Sea is influenced by large-scale atmospheric circulation, which influences the climate
and environmental changes in the area, especially during the winter period. The atmospheric
circulations, i.e. the Icelandic Low and the Azores High are in turn influenced by the North
Atlantic Oscillation (NAO) where the positive phase results in stronger westerly flow, whereas the
negative phase results in weaker westerly flow. The NAO positive phase enhances the
atmospheric circulations, giving e.g. mild/wet winters and reducing sea ice, whereas the NAO
negative phase results in cold/dry winters. The NAO is irregular for extended periods, although
during some periods (e.g. 1960-1990) the NAO trend was positive, but now the trend is more
negative. Additionally, the water mass exchange with the North Sea is influenced by NAO
(HELCOM, 2013a).
The increase of e.g. CO2 emissions into the atmosphere enhances the effect of climate change on
a global level (IPCC, 2015). Figure 8-19 illustrate the geographical distribution of the CO2
emissions from shipping in the Baltic Sea during the year 2016 caused by combustion of fuel
causing emissions to air. The highest emission concentrations are along the shipping lanes
(Claremar et al., 2016; Johansson & Jalkanen, 2017).
In addition to CO2, carbon monoxide (CO) has been included. As a direct greenhouse gas, CO is
weak and short-lived in the atmosphere where it reacts with hydroxyl (OH) radicals. On the other
hand, indirectly CO increases the global warming potentials of GHGs, this because OH radicals
help reduce the lifetime of strong GHGs in the atmosphere. So, through CO reaction with OH
radicals, CO reduces their abundance. Furthermore, CO can also contribute to the formation of
ozone (tropospheric GHG) (IPCC, 2001). Due to the indirect effect CO has on climate change, it
has been included in the assessment below.
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Figure 8-19 The geographical distribution of CO2 emissions in 2016 from Baltic Sea shipping. The CO2
emissions are reported in kg per grid cell (Johansson & Jalkanen, 2017).

The total CO2 and CO (GHG) emissions from all vessels in the Baltic Sea during the year 2016 are
presented in Table 8-32. The emissions are based on HELCOM AIS data from different vessels,
including commercial marine traffic, in the Baltic Sea (mostly from the south-western regions
near Denmark and southern Sweden) (Johansson & Jalkanen, 2017). Also, there has been an
increase of GHG emissions in 2016 when compared to the year 2015; CO2 with 3.2% and CO
with 3.3% (Johansson & Jalkanen, 2017). Furthermore, Table 8-32 includes total emissions in
Sweden in 2016. The main source contributing to the CO2 emissions are the energy and transport
sectors, followed by industry and residential/commercial sectors. The main source contributing to
the CO emissions are construction equipment/machines and heating (residential/commercial),
followed by domestic transportation and the industry sectors (SEPA, 2017; Ritchie & Roser,
2018).
Table 8-32 Presents total CO2 and CO emissions from all vessels in Baltic Sea and emissions in Sweden,
respectively, during 2016 (Johansson & Jalkanen, 2017; SEPA, 2017; Ritchie & Roser, 2018).

Emissions from all vessels
Emission

in Baltic Sea in 2016

Emissions in Sweden in 2016 [tonnes]

[tonnes]
CO2

14,700,000

45,000,000

CO

22,000

430,000

The expected greenhouse gas (GHG) emissions caused by the Baltic Pipe project during the
operation phase, when the main contribution of the GHG emissions is derived from the use of
natural gas delivered by the pipeline in Poland, are included in the assessment below. The
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calculated GHG emissions are analysed in the context of the current and future energy market of
Poland.
The total primary energy supply (TPES) in Poland is based mainly on fossil fuels, where hard coal
and lignite cover 51 % of the demand. Crude oil also has a significant share of 25 %, while
natural gas and renewable energy sources comprise 14 and 9 % respectively (Figure 8-20). In
Poland 88 % of electricity is generated from coal, most of it domestic hard coal and lignite
(European Parliament, 2017).

ENERGY CONSUMPTION 2016
Other
Renewables
Natural gas
Coal

Oil

Figure 8-20 Polish energy mix for the total primary energy supply of 2016 (European Parliament, 2017).

The demand for natural gas amounts currently 17 billion m3 per year (year 2018). However,
since Poland has experienced continuous economic growth within the last three decades the
demand for natural gas and energy in general has been increasing accordingly. It is estimated
that the demand for natural gas will be above 20 billion m3 in the year 2030 (Mościcka-Dendys,
2018).
At the time being Poland can cover about 25 % of the natural gas by domestic production. Poland
is therefore depending strongly upon import, traditionally covered by Russia (Ministerstwo
Energii, 2018; PGNiG, 2018). However, since 2016 a liquid natural gas (LNG) terminal at
Swinoujscie has been established and import of LNG mostly from USA and to some extent from
Qatar has been increasing in parallel with plans to further extend the LNG capacity. As of 2018
Russian gas comprises 74 % of the natural gas import (Figure 8-21). Contracts for gas delivery
from Russia expire in 2022. According to Poland’s gas diversification plans the contracts shall not
be extended and the import of natural gas shall be covered by Norwegian gas (Baltic Pipe) and
LNG from 2022 on (PGNiG, 2018).

Figure 8-21 Sources of Polish gas imports (Jan-Aug 2018) (PGNiG, 2018).
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Air quality
The air quality near the coasts is impacted by emissions from both land-based activities such as
the transportation and the industry sectors, as well as shipping. Furthermore, combustion of fuel
oil causes emissions to air, the most significant of which are greenhouse gasses (mentioned
above) and air pollutants such as nitrogen oxides (NOx), sulphur oxides (SOx), and particulate
matter (PM) (Johansson & Jalkanen, 2017).
Emissions from vessels in the Baltic Sea region in 2016 included air pollutants such as NOX, SOX
and PM2.5 (2.5 refers to the particle size distribution in microns). The total emissions for all
vessels were 318 kt of NOX, 10 kt of SOX, 9 kt of PM2,5. Furthermore, there has been an increase
of emissions from the air pollutants in 2016 when compared to the year 2015; NOX increased
with 2.8%, SOX with 3.1% and PM2.5 with 3.0% (Johansson & Jalkanen, 2017).
Statutory requirements
Statutory requirements which are relevant with regards to climate and air quality in relation to
the Baltic Pipe project are divided into requirements for emissions of greenhouse gases (GHGs,
specifically CO2) and air quality. Regarding GHG emissions, Sweden was amongst the first
countries to ratify the UN Kyoto Protocol on reduction of greenhouse gas emissions (in 1998 and
in 2002). Sweden has on a national level committed to reduce GHG emissions from non-ETS
sectors (i.e. not a part of the EU Emissions trading system (ETS)) with 40% by 2020 (referring to
1990), while the EU 2020 strategy has set the target to reduce 20% GHG emissions (1990
levels) by 2020 (European Commission (n.d.); Miljömål, 2018; Regeringskansliet, 2018; Sweden,
2018).
Furthermore, work related to maritime environmental issues on an international level is done by
the International Maritime Organization (IMO), an organisation under the UN. IMO have adopted
the MARPOL convention (ratified by Sweden), which is the main international convention covering
prevention of pollution of the marine environment by ships from operational or accidental causes,
and Annex VI of the convention which is about the prevention of air pollution from ships. During
2015, the IMO designated the Baltic Sea as Emission Control Area (ECA) under regulation 14 of
MARPOL Convention Annex VI to limit the emission of SOX (also known as SECA), which means
that the Sulphur limit for fuel oil used in SECAs from 1 January 2015 is 0.1% (IMO, 2016; 2018;
Johansson & Jalkanen, 2017). Additionally, the IMO designates the Baltic Sea as a NOX Emission
Control Area (NECA) which starts 1st of January in the year 2021. This means that vessels built
after the year 2021 are required to reduce NOX emissions by 80% in comparison with the present
NOX levels. This is included regulation under 13 of MARPOL Convention Annex VI (HELCOM,
2016b; IMO, 2016; 2018).
Furthermore, the EU has adopted the Air Quality Directive (2008) which includes standards with
limit values and critical levels for the protection of human health and the environment (European
Environment Agency, 2008; European Parliament, 2018). These standards will be used as
assessment criteria when determining the significance of potential changes in the local air quality
resulting from the Baltic Pipe project. On a national level, the directive is mainly implemented in
the air quality regulation (SFS 2010:477) and in the Swedish Environmental Protection Agency's
regulations on air quality control (NFS 2013:11), as well as partly implemented for instance in
the Swedish Environmental Code and the Planning and Building Act (SEPA, 2018b). The Swedish
national environmental quality standards (EQS) are illustrated in Table 8-33 (human health) and
Table 8-34 (vegetation) (SEPA, 2018d).
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Table 8-33 Limit values for the protection of human health according to the national EQS (SEPA, 2018d).

Polluting

Averaging period

components

National EQS limit values [µg/m3]

NO2

1 hour

90 (Provided that the pollution level not exceeds 200 µg/m3
during one hour more than 18 times per calendar year)

NO2

24 hours

60

NO2

Calendar year

40

SO2

1 hour

200 (Provided that the pollution level does not 350 µg/m3
during one hour more than 24 times per calendar year)

SO2

24 hours

100

PM2.5

Calendar year

25

PM10

24 hours

50 (not to be exceeded more than 35 times a calendar year)

PM10

Calendar year

40

CO

Maximum daily 8 hour
mean

10

Table 8-34 Critical levels for vegetation according to the national EQS (SEPA, 2018d).

Polluting
components

Averaging period

Critical levels [µg/m3]

NOX

Calendar year

30

SO2

Calendar year and winter

20

8.1.4.2 Impact assessment
The potential source of impact on climate and air quality from the Baltic Pipe project is air
emissions. Emissions to air can have an impact both during the construction phase and the
operation phase Table 8-35. In addition, the main contribution of GHG emissions derived from
the use of natural gas delivered by the pipeline are presented.
Table 8-35 Potential source of impact on climate and air quality during construction and operation.

Potential source of impact
Emissions to air

Construction

Operation

X

X

Emissions to air
Emissions to air include the greenhouse gases (CO2 and CO) and polluting components (namely
NOX, SO2, PM (TSP), PM10, PM2,5 as well as CO). The main source to the air emissions during the
construction phase is related to combustion of fossil fuels from the vessels and equipment used
during the pipelaying activities. Further, during the operation phase, the main source to
emissions to air is related to combustion of fossil fuels caused by the inspection and maintenance
vessels. The calculation of emissions to air from project related vessels during the construction
and operation phase are described in Appendix 4.
Greenhouse gas emissions
The total GHG (CO2 and CO) emissions released from vessels during the construction and the
operation phase are presented in Table 8-36. Regarding the operation phase, the results from the
emissions to air are shown pr. year in average during estimated operation time (50 years), as
well as the total estimated emissions during the 50 years. In addition, the CO2 emissions
released from material production are also presented in Table 8-36.
The receptor of GHG emissions is the climate the sensitivity of this is therefore considered as
high due to the effect on the changing climate and thus the potential impact on ecosystems and
their functions. This means that GHG emissions have a negative, transboundary and irreversible
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impact on climate. Although, CO is defined as a weak GHG, indirectly it contributes to increasing
global warming as mentioned above in the baseline.
Table 8-36 Total GHG emissions from vessels during the construction and operation phase which are
based on the Swedish proportion of the total pipeline length. The CO2 from material production are also
presented.

Phase
Construction
Material production (steel and
concrete)
Construction total

Operation (pr. year in average)
Total operation (50 years)

CO2 emissions [tonnes]

CO emissions [tonnes]

76,100

150

108,000

-

184,100

150

30

0.08

1,600

4

The CO2 emissions from released pipelaying activities and material production during the
construction phase are approximately 1.3% of the total CO2 emissions from all vessels trafficking
in the Baltic Sea during 2016. In addition, the CO2 emissions from the total construction activities
are approximately 0.4% of the total national CO2 emissions. Furthermore, the total CO2
emissions during the operation phase are negligible compared with the total emissions from ship
traffic in the Baltic Sea 2016 (Table 8-32 and Table 8-36).
The CO emissions from the construction phase are approximately 0.7% of the total CO emissions
from all vessels in the Baltic Sea 2016 emissions (Table 8-32 and Table 8-36). The emissions
during the total operation phase are even negligible.
The duration is assessed as long-term due to the life cycle of carbon dioxide and the indirect
impact of carbon monoxide, the impact is considered as minor and therefore not significant for
the construction phase.
Furthermore, the GHG emissions during the operation phase are considered negligible in
comparison with the emissions from all vessels in the Baltic Sea and total national emissions. The
duration for the operation phase is considered long-term since the emissions from operation
activities take place for 50 years. However, the emission levels are negligible and therefore not
significant.
Greenhouse gas emissions (natural gas delivery)
The Baltic Pipe has the capacity to transport a yearly amount of 10 billion m3 natural gas to
Poland. Its combustion will result in the release of 21.2 million tons of CO2 equivalents per year
including minor contributions of nitrous oxide (N2O) and non-combusted methane (CH4). During
the planned lifetime of the pipeline of 50 years this sums up to approximately 1.06 billion tons
CO2 eq. The values for the total operation phase are tentative and based on the assumption that
the pipeline will use full capacity during the whole period. The results are show in Table 8-37.
The GHG emissions calculations are based on the Tier 1 methodology (see below) and default
emission for stationary combustion in energy industries for natural gas (IPCC, 2006).
The equation:
Emissions

GHG, fuel

= Fuel consumption

fuel

x Emission factor

GHG, fuel

where:
•

Emissions

GHG, fuel

= are emissions of a given GHG by type of fuel (with the unit kg GHG)
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•
•

Fuel consumption fuel = the amount of fuel combusted (with the unit TJ)
Emission factor GHG, fuel = is the default emission factor of a given GHG by type of fuel
(with the unit kg gas/TJ) IPCC (2006).

In addition, Global Warming Potential (GWP) is used as a measurement to compare the ability of
a greenhouse gas (GHG) to contribute to the greenhouse effect and global warming. It shows the
amount of heat a GHG can trap in the atmosphere within a time horizon (e.g. 100 years Table
8-37). This is compared in relation to CO2 (i.e. the amount of heat trapped in the atmosphere
from a certain mass of a specific GHG in comparison with a similar mass of CO2). This is
expressed as a factor of CO2 (Myhre et al., 2013).
Table 8-37 GHG emissions during the operation phase of the Baltic Pipe and emission factors as well as
GWP used for the calculations (IPCC, 2006; Myhre et al., 2013). Approximate numbers.

Emission factor [kg
GHG/TJ]
Global warming
potential

CO2

CH4

N2O

Total

56,100

1

0.1

-

1

28

265

-

21.2

0.01 (CO2 eq.)

0.01 (CO2 eq.)

21.2 (CO2 eq.)

1,061

0.53 (CO2 eq.)

0.5 (CO2 eq.)

1,062 (CO2 eq.)

Yearly GHG emissions
[Mt CO2 eq.]
Total (50 years) GHG
emissions [Mt CO2 eq.]

The total GHG emissions in Poland amount to approximately 398 megatons CO2 eq. in 2016
(Table 8-38). In comparison, the emissions (from the main GHGs, Table 8-37) generated by the
Baltic Pipe natural gas delivery in one year would account for 5.3% of the country’s total GHG
emissions based on the numbers from 2016 (KOBiZE, 2018).
Table 8-38 Total emissions from the main GHGs in Poland as of 2016 (KOBiZE, 2018).

Total GHG emissions in 2016 [Mt]

CO2

CH4

N2O

322

47 (CO2 eq.)

21 (CO2 eq.)

Delivered gas from Baltic Pipe is planned to replace Russian natural gas deliveries one by one
right from the commencement of its operation in 2022. Thus, no incremental GHG emissions are
created in the Polish energy production.
In addition, the use of natural gas bares the potential of GHG emission reductions, either directly
by replacing coal or oil, or indirectly by enabling establishment of RES and energy efficient
technologies. As per today it is speculative to quantify the amount of GHG saved by the Baltic
Pipe, since the speed and direction of development in the Polish energy market cannot be
foreseen. A scenario presented by Energinet (Energinet, 2018) shows, that the utilization of 10 %
of the Baltic Pipe capacity (1 billion m3) for the substitution of coal or oil would result in a
reduction of 1.2 – 2.2 megatons of yearly CO2 emissions depending on the exact use of the gas.
The potential, however, is significantly higher.
The total impact significance during construction and operation from GHG emissions are
presented in Table 8-39.
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Table 8-39 Impact significance during the construction and the operation (yearly and total 50 years)
phases.

Magnitude of impact

Emission
to air

Phase

Sensitivity

GHG

Construction

High

Medium

GHG

Operation

High

Minor

Intensity

Scale

Duration

Trans-

Long-

boundary

term

Trans-

Long-

boundary

term

Severity
of
impact
Minor
Negligible

Significance
Not
significant
Not
significant

Polluting components
The emissions of the polluting components during the construction and operation phases are
presented in Table 8-40. The main source contributing to the emissions of NOX, SO2, PM10, PM2,5
as well as CO, are vessels and equipment used during the pipelaying phase (construction) and
inspection and maintenance vessels (operation). The results from the emissions to air during the
operation phase are shown pr. year in average during estimated operation time (50 years), as
well as the total estimated emissions during the 50 years. The emissions during the construction
phase are higher than the operation phase (both yearly and total 50 years).
Table 8-40 Polluting components from the construction and the operation (yearly and total 50 years)
phases. The emissions are based on the Swedish proportion of the total pipeline length.

Air emissions [tonnes]

Phase
Construction
Operation (pr. year in
average)
Total operation (50 years)

NOX

SO2

PM10

PM2,5

CO

2,100

50

90

90

150

1

0

0

0

0.08

40

1

2

2

4

The emissions of polluting components compared to the emissions from all vessels trafficking in
the Baltic Sea as well as the annual national emissions are low. For instance, the NOX emissions
from the construction phase are approximately 0.7% of the NOX emissions from all vessels in the
Baltic Sea during 2016, and approximately 1.6% of the annual national levels. The emissions to
air during the operation phase are considered negligible since the proportion is small (Table 8-40
and Table 8-41).
Table 8-42 presents the impact significance from emissions to air (polluting components) during
construction and operation. Furthermore, the results from the emissions to air (here polluting
components) have not been modelled to take into account the Baltic Sea has been designated as
a NECA area (that all vessels built after the year 2012 are required to reduce NOX emissions by
80 % compared to the present NOX emission levels). Therefore, this means that the emission
levels of NOX will potentially be lower particularly during the operation phase.
Table 8-41 Emissions to air from all vessels in the Baltic Sea and the total annual emissions from Sweden
in 2016 (Johansson & Jalkanen, 2017; SEPA, 2017; SEPA, 2018c).

Polluting

Total emission from vessels in the

Total emissions from Sweden 2016

components

Baltic sea 2016 [tonnes]

[tonnes]

NOX

318,000

131,000

SOX

10,000

-

SO2

-

19,000

PM10

-

38,000

PM2,5

9,000

18,000

22,000

430,000

CO
*Total Suspended Particles
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The sensitivity of air quality is assessed as low (construction and operation), as the background
levels are low and there are good spreading conditions (offshore). The above calculated air
emissions (Table 8-40) cover for the total construction activities offshore and will therefore be
emitted at very low levels along the pipeline route during the construction period. The intensity is
assessed as minor during construction and with no impact during operation. The scale is mainly
local or regional, but as the pipeline route is close to Danish borders, the impact is also
transboundary. The duration is assessed as short-term due to the short lifespan of the polluting
components as well as the duration of the construction phase (estimated to three months)
(AirClim, n.d.). Further, the duration is assessed as long-term for the operation as the phase
expands for 50 years. The severity of the impact is assessed as minor during construction and
negligible during operation (Table 8-42).
Table 8-42 Impact significance during the construction and the operation (yearly and total 50 years)
phases.

Emissions
to air

Magnitude of impact
Phase

Sensitivity

Intensity

Polluting
components

Construction

Low

Minor

Polluting
components

Operation

Low

Minor

Scale

Severity
of
impact

Significance

Shortterm

Minor

Not
significant

Longterm

Negligible

Not
significant

Duration

Local, regional
and
transboundary
Local, regional
and
transboundary

8.1.4.3 Conclusion
The potential impact and its significance from emissions to air released during the construction
and operation phases of the Baltic Pipe project within Swedish EEZ is presented in Table 8-43.
Table 8-43 The overall impact significance from emissions to air during construction and operation
activities within the Swedish EEZ.

Potential impact

Phase

Severity of
impact

Significance

Transboundary

GHG

Construction

Minor

Not significant

Yes

GHG

Operation

Negligible

Not significant

Yes

Construction

Minor

Not significant

Yes

Operation

Negligible

Not significant

Yes

Polluting
components
Polluting
components

The results from the calculated emissions to air within the Swedish EEZ show that the main
amount of emissions to air (GHG and polluting components) arise during the construction phase
of the project. The emissions to air (GHG and polluting components) from construction and
operation activities are much lower than the emissions which all vessels in the Baltic Sea
contributed with during the year 2016 as well as compared to the annual national levels.
Underwater noise
8.1.5.1 Baseline
General description
Sound is always present in the underwater environment, i.e. ambient noise. Ambient noise can
derive from biotic and abiotic sources, where abiotic sources are divided into natural background
and anthropogenic sound (Table 8-44). The ambient noise spectrum has a frequency range
between 1 Hz to 100 kHz (Figure 8-22).
The sound pressure level (SPL) of underwater sources varies (Figure 8-22). Natural background
sources, such as lightning strikes and seismic eruptions, are some of the loudest with sound
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sources level of 260-280 dB re 1 μPa at 1 m (dB reference to 1 microPascal at 1 m). Loud ships
(i.e. anthropogenic source) can also have sound source levels up to 190 dB re 1 μPa at 1 m
(Peng et al., 2015; Verfuß et al., 2015). Monitoring for the Nord Stream 2 project showed that
the average noise levels within the main shipping lanes ranged from 100-130 dB re 1 μPa in the
50-200 Hz frequency range (Nord Stream 2 AG, 2017, p. 165).
Biotic sources derive from fish, invertebrates, marine mammals and other marine organisms
(vital for e.g. communication, orientation and mate and prey detection). Dolphins have e.g. been
known to have sound source levels of approximately 230 dB re 1 μPa at 1 m, whilst cod, when
they grunt, have a sound source level of approximately 150 dB re 1 μPa at 1 m (Peng et al.,
2015; Verfuß et al., 2015).
Quieter natural background sound sources such as wind and rain, which generate SPLs of 40-90
dB re 1 μPa (Peng et al., 2015; Verfuß et al., 2015).
Increased anthropogenic exploration and utilization of the sea result in noise pollution or
disturbance. Noise varies in terms of its source and characteristics. Construction and operation of
e.g. offshore facilities, shipping and raw material extraction, are examples of anthropogenic
generated noise pollution (Peng et al., 2015; HELCOM, n.d.). Noise disturbance can have a
potential impact on the marine environment and marine animal species by e.g. causing stress on
animals, interfere with sound-based communication or orientation, thus increasing risks for the
different species (HELCOM, 2016c; Verfuß et al., 2015).
In water, sound is progressive waves in which water particles are alternately compressed and
decompressed. Additionally, transmissibility in different mediums is an important feature of
sound and as sound propagates more efficiently in water than in atmospheric air (nearly five
times faster), sound frequencies can travel long distances under water. This because of the
differences in density and compressibility. Water has higher density and therefore provides faster
transfer of acoustic energy (HELCOM, n.d; Peng et al., 2015; Verfuß et al., 2015). The definitions
of the various parameters used to characterize noise levels are given in Appendix 4, Underwater
noise.
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Figure 8-22 Underwater noise spectrum levels in the deep ocean and Baltic Sea including both natural
and anthropogenic sources (Verfuß et al., 2015).
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Table 8-44 Sound derives from biotic and abiotic sources which include marine organisms, natural
background noise and anthropogenic factors (Peng et al., 2015).

Sound sources
Biotic

Marine organisms

Sound sources produced by
Fish, invertebrates, marine mammals as well as other
marine organisms
Raindrops on the sea surface, sea waves breaking on
coast, currents moving over reefs, tides, interactions

Natural background noise

of waves, seismic activity of earth (e.g. noise
produced by seaquakes and submarine volcano
eruptions)

Abiotic

Oil drilling and mining (bottom founded), pile driving,
drillship, tanker and container ships, small to large
Anthropogenic

ships/vessels, semisubmersible drilling vessel, seismic
airguns, The Acoustic Thermometry of Ocean Climate
Project (ATOC), navy sonar, High Frequency Marine
Mammal Monitoring Sonar (HF/M3), etc.

Underwater noise in the Baltic Sea
A series of measurements were undertaken over one-year (2014) at 38 locations covering the
whole Baltic Sea as part of a project to study the influence of anthropogenic noise on the Baltic
Sea (Baltic Sea Information on the Acoustic Soundscape (BIAS) project). These measurements
have been used as a basis for numerical modelling of the underwater noise in the entire Baltic
Sea. Input data have been measurements of ship noise close to the main shipping routes, and
the model results have been calibrated against the measurements carried out far from the main
shipping routes (Tougaard et al., 2017). A result of the modelling is shown in Figure 8-23, where
the colour scale depicts the modelled spectrum level at 125 Hz.

Figure 8-23 Underwater spectrum level map where the colour scale depicts the modelled spectrum level
represented as median values [dB re 1 μPa] at a one-third octave band of 125 Hz in Swedish waters,
generated by numerical modelling. The numerical modelling is based on shipping traffic data and
measurements conducted in June 2014 under the BIAS project. The map includes both natural and
human-introduced noise. The largest shipping lanes are clearly shown in the figure (SYKE, 2017).
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Figure 8-23 above shows that there is a correlation between the high-density shipping lanes with
the high underwater noise level. The highest values on Figure 8-23 are 127 dB re 1 μPa, which
are found along the main shipping lanes.
8.1.5.2 Impact assessment
The underwater noise generated from the vast majority of construction activities are not
distinguishable from the ambient noise levels in the Baltic Sea which is characterized by large
volumes of ship traffic and therefore a relatively high background underwater noise level.
Underwater noise measurements for post-lay trenching in Sweden were carried out as part of
environmental investigations for NSP. These measurements showed that the source noise level
from the trenching vessel were of the same magnitude as the noise level from three commercial
vessels in the area. Furthermore, the underwater noise level of a pipe-lay vessel has been
estimated to be at the same level as commercial vessels (Johansson & Andersson, 2012). The
above findings are corroborated by the levels shown by WODA (2013) and Jones & Marten
(2016). For mechanical trenching, the underwater noise is comparable to levels from Cutter
suction dredger (CSD). Sound sources from a typical cutter provide an overall source level of 175
dB re 1μPa @1 meter, when cutting limestone rock (Reine et al., 2012b). The sound source level
of 175 dB re 1μPa @1 meter is less than most commercial ship source levels. Loud ships (i.e.
anthropogenic source) can have sound source levels up to 190 dB re 1 μPa at 1 m (Peng et al.,
2015; Verfuß et al., 2015). The noise from mechanical trenching is therefore considered lower or
comparable to regular shipping noise.
The literature suggests on the basis of measurements that the noise impact from rock installation
is dominated by surface-generated noise from vessels (Nedwell & Edwards, 2004). Measurements
have been conducted with and without rock placement taking place and with the presence of a
vessel. It is stated that within the variability of the measurements, there was no evidence that
the rock placement contributed to the noise level. The noise from rock placement is therefore
considered comparable to regular shipping noise.
As mentioned in the baseline, ambient noise spectrum has a frequency range between 1 Hz to
100 kHz (Figure 9 22). According to Wyatt (2008) construction activities such as rock placement
produces a frequency range with measurements below ambient noise (i.e. within the frequency
range of 1 Hz to 100 kHz). Further, DP vessels (Dynamically Positioned, Dive Support Vessel)
produces sound with a frequency range of 0.01 to 20 kHz (approx. 178 dB rms re 1 μPa at 1m,
where thrusters operate at the typical level of 20 - 30% of maximum thrust). The frequency
range produced by DP vessels is thus within the frequency range of ambient noise (Wyatt, 2008).
Based on the above-mentioned literature data, the underwater noise generated from the pipeline
construction activities is assessed to be indistinguishable from the ambient noise levels in the
Baltic Sea. Hence only noise from the unplanned event of munitions clearance is included in the
underwater noise propagation modelling. The results of underwater noise propagation modelling
are reviewed in Appendix 4. The applied model for calculating underwater sound propagation is
the Parabolic equation method. The underwater sound propagation has been modelled and
calculated in the commercial software program dBSea, version 2.2. Due to the route design
strategy, munitions clearance is dealt with as an unplanned event (see description in Chapters 4
and 5) and is dealt with as such in the assessments.
The impact on underwater noise as a receptor is irrelevant since it is the marine life perceiving
the noise that can be impacted. The impacts on the receptors fish and marine mammals are
assessed in Sections 8.2.2 (fish) and 8.2.3 (marine mammals) regarding underwater noise from
construction activities and in Section 7.4 for the unplanned event of munitions clearance. The
subject is therefore not assessed further in this section.
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8.2

Biological environment
Habitat

8.2.1.1 Baseline
To be able to assess the potential impact on the benthic environment, knowledge of the
prevailing physical living conditions is essential. Each of the identified habitat types described in
this study reflect its specific combination of basic physical properties, i.e. substrate, light and
salinity. These three constrains form the principal living conditions for the benthic organisms
along the BP route in the western Baltic Sea, which potentially can inhabit the specific area. The
impact of the pipeline construction and operation on the benthos will be assessed in connection
to how these conditions are disturbed.
Light
Light is a primary physical parameter influencing and structuring the biological communities in
the marine environment, as it is the driving force behind the primary production by providing the
energy for the photosynthesis. The depth of the photic zone is traditionally defined, for benthic
flora, as the depth where at least 1% of the surface irradiance (as measured just below the water
surface) is available for photosynthesis. Generally, less than 1% of the surface light will remain
at depths between 15 to 20 m (non-photic zone limit) in the south-western part of the Baltic Sea
during the productive season (March-October). In Swedish part of the project area the depths are
deeper than 20 m and even less light will reach the bottom (Figure 8-24).

Figure 8-24 Photic and non-photic areas within the project area.

Salinity and oxygen
Salinity has been included as one of the primary physical parameters structuring the habitats
within the Baltic Sea. A general trend is the pronounced decrease in the number of marine
invertebrates, plants, and fish species along the salinity gradient from the Kattegat to the Baltic
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Sea, while the number of fresh water species increase in the Gulf of Bothnia and the Gulf of
Finland. The overall salinity of the project area is described in Section 8.1.2.
As one of the world’s largest brackish water areas the Baltic Sea is characterised by the strong
salinity gradients predominating both horizontally and vertically. The degree of salinity
determines the potential biodiversity. Along the coast of Skåne, salt content increases from south
of Blekinge archipelago to the west coast of Skåne and the number of species are significantly
higher on the west coast.
In the BALANCE habitat mapping project salinity in the entire Baltic Sea has been split into six
categories reflecting different biological constraints. Two of these categories of salinity regimes
dominate the living condition along the Baltic Pipe project routes in the Baltic Sea (Figure 8-25).
The north-western parts usually encounter bottom salinity between 11 and 18 PSU, while the
salinity of the bottom water in the south-eastern part typically range between 5 and 11 PSU. The
number of species which can be found strongly depends on the ambient salt concentration,
resulting in generally higher number in the north-western part compared to the south-eastern
part.

Figure 8-25 The general range of salinity of the bottom water predominating in the south-western Baltic
Sea, according to BALANCE (BALANCE, 2013). In the part of the Baltic Sea, where the route for the Baltic
Pipe project is situated, only two of the categories for sea bottom salinity reflects the ambient salinity
regime, i.e. 7.5-11 PSU and 11-18 PSU.

The frequency and duration of oxygen depletion determines the life conditions of bottom living
organism. The state of the habitats is affected by oxygen condition and the availability of food for
the organism living here (HELCOM, 2013b). The overall salinity and oxygen levels of the project
area is described in the Section 8.1.2.
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Benthic habitats
For the Swedish part the pipeline is planned for a stretching of almost uniform depths, which
imply likewise uniform conditions with respect to salinity and to no light. The area usually
encounters a bottom salinity of between 11 and 18 PS. This means that it is mainly differences in
substrate types which determines changing living condition along the transect, and thus defines
the different benthic habitats in the Swedish section. Thus, based on the substrate, salinity and
light criteria described above, four habitat types are found near the pipeline route in Swedish
waters (Figure 8-26).
Substrate (physical sea floor properties)
A map of seabed sediments in the route (based on information from SGU 2012) is presented in
Figure 8-26 and Section 8.2.8.1. The sediments in the Swedish part of the route mainly consists
of till, clay and silt with a high level of organic matter. At the border to Denmark limited areas of
sand with layers with a thickness of up to 5 meters can occur according to the marine geological
map from SGU. However, the more detailed information from the surveys in the pipeline route
show areas are classified as till, which is a mixed substrate of glacial clay and sand, where also
stones and gravel can be present. There are also areas of finer material in the pipeline route.
The proposed Swedish route stretches in east-west direction from the deeper Arkona basin in the
east and with shallower waters closer to the Danish border. The geological structures have been
formed in a similar way along the route, but they vary depending on the depth. Closest to the
bedrock is the moraine clay, which was deposited during the last ice age. The clay content is
relatively high, over 15%. Larger grain sizes are imbedded in the moraine clay, but boulders are
generally absent. In some areas there are two moraine beds on top of each other where the
lower one has a lower clay content. Over the moraine clay lies glacial clay. When the inland ice
retracted, lowering the sea level, the moraine clay and glacial clay in the parts of the route was
above sea level for a period of time. During this period, the surface was subjected to erosion and
an erosion layer was developed. The moraine clay and glacial clay was subjected to swelling both
before and after the land period. Eventually the sea level rose to today’s level. During this later
period, postglacial sediments have been deposited on top of the erosion layer. This means that
only thin layers of sediments of postglacial sand, silt and clay occur in the area of the pipeline
route. In the deeper parts of the Arkona basin, the currents are week and muddy clay has been
deposited on an accumulation bottom. I general, the currents have higher energy in shallower
parts which means that coarser sediment materials can be transported. Sediments in shallower
areas therefor have a high movement and will only have a few meters thickness. There are also
areas in the pipeline route that are without those sediments. Here the seabed consists of bare
moraine clay or glacial clay (Klingberg 2018, Slagbrand & Klingberg 2015).
The postglacial sand layers deposited on top of the glacial clay or on top of the moraine clay
usually have a thickness of a few meters. If the sand layers are thin (0.1-0.5 m), stones and
blocks from the underlaying moraine clay can penetrate the sand layer. Glacial clays are usually
flat and covered by sand. Stones and blocks can be present, but they are usually covered and not
visible. The loose and thin layer of sand move along the bottom depending on the currents in the
area. This is often seen as sand forming waves and the bottom as it’s slowly moving forward. At
storms the wave action increases, including the velocity of the currents, causing the sand to
move faster. That is why it’s common to find areas completely without sand. At the border to
Denmark the sand layers have a greater thickness of up to 5 meters (Klingberg 2018).
Biogenic shaping of the sea floor topography
The Baltic pipe route crosses the Natura 2000 site Sydvästskånes utsjövatten. In this area a
careful review of the ROV footages of the sea floor has been done along the BP route through of
the N2000 site and a specific classification is presented below. Four categories of sea floor
landscape are applied in this baseline for describing the habitat types along the pipeline in
Swedish waters:
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•

•
•
•

Hard till bottom complex, which includes patch of hard surfaces consisting of stone and
boulders surrounded by fine grained sediment. The solid surface comprises > 10 of the
overall sea floor;
Fine grained sediment (sand, silt and clay), including particulate organic matter. The
bottom is even with almost none erecting structures;
Fine grained sediment (sand, silt and clay) with a patchy coverage of Mytilus spp. (>10
% coverage). Stones covered by mussels are usually also found in the area;
Fine grained sediment (sand, silt and clay) with lugworms (Arenicola marina) forming
“hilly” landscapes consisting of 10-20 cm piles and pits (>10 % coverage).

The eastern part of the route is dominated by fine-grained sediments located in deeper water
where biological values are expected to be lower (below 40 m depth). ROV-inspection show that
this area is heavily impacted by trawling.
In Figure 8-26 the appearance of the sea floor with respect to the small-scale topography and
substrate types along the pipe line is described according to the above classifications.

Figure 8-26 Map showing the distribution of the habitat types identified along the Swedish BP route in
the Natura 2000 site Sydvästskånes utsjövatten.

The habitat description with respect to the substrate composition used for the habitat mapping
complies well with the overall substrate description presented above (Figure 8-26) and in Figure
8-50.
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The predominant seabed habitat type along the pipeline route consists of soft sediments (clay,
silt, sand) at depths below the photic zone (non-photic zone). The salinity varies in the same way
for the whole area mostly within a range of 11-18 PSU.
Because the division of the soft sediments in this report follows some special biological features
limits, a deviation between the two types of substrate mapping is seen. A more detailed
explanation of the differences is given in Box 1.

BOX 1: Substrate classification

The seabed sediment along the BP route in the Swedish section consists of four substrate classes:
I)
II)
III)
IV)

Post glacial clay and mud;
Post glacial sand and gravel;
Glacial clay;
Till

In relation to the habitat mapping, the first three substrate types (I, II and III) falls within the category
of fine grained sediment. Till understood as glacial moraines structures of stones and boulters,
surrounded by soft sediment, is identic to the hard till bottom complex

The composition and textures of all fine-grained sediment in the Swedish section generally represent
similar physical properties for benthic fauna. In this way, the number of different defined habitat types
is reduced accordingly, thereby making the task of describing habitat baselines more operative. On the
other hand, the presence of lugworm or Mytilus spp. on this soft sediment types shapes the morphology
of seafloor. This physical modification of the sea floor creates different living conditions per se. (see next
chapter about sea floor shaping and habitat types)

The ROV inspections show distinct formations of small sand mounds and pits (up to ± 20 cm)
made by lugworms (Arenicola marina) on the sea floor were found in the Swedish N2000 site.
Since the conspicuous significance of the lugworm to the physical appearance of the seabed
outside the littoral zone is unusual, the biology of the species and the creation of these forms are
reviewed here.
Lugworm contributes to the benthic landscape in the route by forming tufts and depressions
measuring several decimetres in elevation. These formations create a benthic landscape (Figure
8-27) that contribute to living conditions for other organisms (such as certain crustaceans).
Records of sandworms outside the littoral zone are generally rare. There have been some
observations of sandworms in the deep water of the western Baltic Sea (Orbicon 2018).

Figure 8-27 Lugworm (Arenicola marina) formations at a depth of 37,5 m.
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The lugworm lives buried in up to 30 cm deep J-shaped pipes, where it feeds on the organic
matter associated with the sand it consumes at the head end (Pollack 1979). The sand ingested
is again excreted and deposited at the opposite opening at the sediment surface. Here, there is
usually found a well-known excrement mound of “sand sausages”. Since the impact from the
water current at these depths is quite modest, the excreted sand accumulates in ever-larger
cone-shaped tufts on the sediment surface while forming correspondingly large holes at the head
end. The lugworm can grow up to approx. 20 cm long and up to 5 years old. The largest
observed tufts have a height of approx. 15 cm above the sediment surface with a corresponding
depression next to the tuft.
The landscape that the lugworms have formed along certain parts of the BP route will have an
impact on water current near the seabed and thus on the particle transport and deposition in the
area. This in turn will modify the living conditions to such an extent that areas with many of
these lugworm formations, in themselves, can be regarded as a distinct habitat type.
The lug worm landscape will be vulnerable to a mechanical impact on the seabed. The bottom is
characterized by numerous feeding holes and grooves from cod and flatfish, indicating that these
fish species feed on the lugworms. Should for instance bottom trawl occur it is that the habitat
will be disturbed.
Another organism that helps to shape the appearance of the seabed, and thus in itself
contributes to the physical conditions for life for both itself and other organisms, is Mytilus spp.
In areas where there was originally substrate for epibenthic organisms in the form of rocks or
other solid structures on the seabed, the growth of mussels has generated the appearance of
loose shells on the surrounding soft bottom. These have in turn been the prerequisites for the
emergence of new mussels, whereby the soft bottom has gradually been invaded by aggregates
of Mytilus spp. (Figure 8-28).
Not only the substrate composition defines the habitat types, but also some of the dominating
macrozoobenthic organisms form the physical appearance of the sea floor. And thus, contributes
to the living conditions per se. This is the case for the lugworm (Arenicola marina) and species of
Mytilus spp. These biogenic forms shape the physical appearance of the sea floor in a way that
justifies the term of particular habitat.

Figure 8-28 Mytilus spp. covering the sea floor.

Benthic fauna
Benthic organisms encompass all kinds of flora and fauna that live on or in the seabed. The
composition of each benthic community is dependent on many biotic and abiotic factors. The
most important abiotic factors comprise the physical features defining the habitat (salinity, light
and substrate conditions), oxygen concentration as well as water movement from current and
wave action. In addition, water quality, nutrient load, food supply, competition from alien
species, etc. also contribute to the community structure. The number of species is determined by
the salinity gradient with an increase in species richness moving from the inner part of the Baltic
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Sea towards the entrance of the North Sea through the Danish Belts. In the Arkona region, west
of Bornholm, salinity varies from 7.5-18, see Figure 8-25. Varying local salinity conditions amplify
the osmotic problems for the benthic macro organisms, which often mean they live at the border
of their distribution range and make them less resilient to change, compared to their conspecifics
occurring in more stable marine or freshwater environments. In addition, the eutrophication
status of the Arkona Basin is unfavourable (Hansen et al, 2018) as for the rest of the Baltic Sea,
which has a negative impact on the benthic diversity with a dominance of opportunistic species
with high growth rates and short lifecycles.
The overall number of species which can be found strongly depends on the ambient salt
concentration, resulting in a generally higher number in the north-western part of the Baltic Sea
compared to the south-eastern part of the Baltic Sea.
Benthic fauna refers to invertebrates associated on the seabed surface (epifauna) and living
buried in the seabed (infauna). For this impact assessment benthic organisms involve
macrofauna >1 mm.
Based on abundance data (Gogina et al., 2016) of benthic fauna from the entire Baltic Sea, 5
general benthic fauna communities dominate in Baltic Sea south of Skåne. This is a very general
classification of the benthic fauna communities but can serve as a rough overview of the
distribution of the predominate macroinvertebrates in part of the Baltic Sea, where the planned
route is situated. Three of these communities are found along the planned pipeline route in the
Swedish part of the project area, see Figure 8-29.

Figure 8-29 Benthic fauna in the Swedish part of the project area, including the Natura 2000 site
Sydvästskånes utsjövatten. M. balthica = L. balthica
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Generally, the benthic fauna in the Baltic Sea all belong to the so-called Macoma community,
which is characterised primarily by the Baltic clam (Limecola balthica, previously named Macoma
balthica) and a few other species, e.g. the blue mussel (Mytilus spp.). Communities expected in
the project area are Monoporeia affinis and Baltic clam, Bylgides sarsi (a bristle worm),
Pontoporeia femorata (a crustacean) and Hydrobiidae (a mud snail) (Gogina et al., 2016).
Offshore banks are important for biodiversity and often hold more species, as the shallower
waters provide better conditions for marine life in the open sea compared to deeper waters.
Kriegers flak is an offshore bank area close to the pipeline situated between Denmark, Germany
and Sweden. The Kriegers flak area was investigated at the Vattenfall wind farm project and the
EIA concluded that a great variety of species occurred, but only a small proportion of threatened
species (Vattenfall Sweden offshore wind energy, 2015).
Surveys of macrozoobenthos in the Baltic Pipe project
In the Swedish part of the project mainly infauna (buried in the sediment) and motile forms of
crustaceans, mollusc and echinoderms (nectobenthos) were expected to be found in the sandy
and muddy bottom areas during the Baltic Pipe surveys.
Macrozoobenthos has been investigated along the main pipeline route including the Swedish EEZ.
Sampling stations were located every 5 km section of the pipeline. In the Natura 2000 site
Sydvästskånes utsjövatten, the sampling was extended with 20 additional stations. For the
sampling, a van Veen grab with a catching area of 0.1 m2 was used. One sample was collected at
each station. The surveys were carried out during spring, summer and autumn 2018 (Figure
8-30, Figure 8-31 and Figure 8-32).
All animals were determined to the species or lower taxonomic level. Macrozoobenthic species
found in the Swedish EEZ are listed in Table 8-45. The additional sampling in the Natura 2000
site resulted in 6 additional species that were not found in the initial sampling stations.
Table 8-45 Macrozoobenthic species found during sampling in the Baltic Pipe route in the Swedish EEZ
during summer and autumn 2018. According to Väinölä and Strelkov (2011) the genus Mytilus that is
present in the Baltic Sea, is a hybrid between Mytilus edulis and M. trossulus with a single, locally
uniform and geographically relatively homogeneous gene pool and should therefore be named [Baltic] M.
trossulus x M. edulis. However, in this impact assessment the taxa are named Mytilus spp.

Species

Taxonomic group

Species

Taxonomic group

Gonothyraea loveni

Hydrozoa

Balanus crenatus

Crustacea

Campanulariidae

Hydrozoa

Dipolydora quadrilobata

Polychaeta

Halcampa duodecimcirrata

Anthozoa

Enchytraeidae

Oligochaeta

Priapulus caudatus

Priapulida

Tubificoides benedii

Oligochaeta

Halicryptus spinulosus

Priapulida

Nymphon brevirostre

Pycnogonida

Lineidae

Nemertea

Balanus crenatus

Crustacea

Bylgides sarsi

Polychaeta

Cyathura carinata

Crustacea

Hediste diversicolor

Polychaeta

Saduria entomon

Crustacea

Scoloplos armiger

Polychaeta

Bathyporeia pilosa

Crustacea

Arenicola marina

Polychaeta

Monoporeia affinis

Crustacea

Pygospio elegans

Polychaeta

Pontoporeia femorata

Crustacea

Terebellidae

Polychaeta

Gammarus salinus

Crustacea

Terebellides stroemii

Polychaeta

Alkmaria romijni

Polychaeta

Ampharete baltica

Polychaeta
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Species

Taxonomic group

Species

Taxonomic group

Neoamphitrite figulus

Polychaeta

Diastylis rathkei

Crustacea

Neoamphitrite sp.

Polychaeta

Carcinus maenas

Crustacea

Fabricia stellaris

Polychaeta

Mysidae

Crustacea

Fabriciola baltica

Polychaeta

Hydrobiidae

Gastropoda

Alitta succinea

Polychaeta

Peringia ulvae

Gastropoda

Aricidea cerrutii

Polychaeta

Retusa obtusa

Gastropoda

Aricidea (Strelzovia) suecica

Polychaeta

Onoba semicostata

Gastropoda

Nephtys ciliata

Polychaeta

Mytilus spp.

Bivalvia

Dipolydora quadrilobata

Polychaeta

Arctica islandica

Bivalvia

Enchytraeidae

Oligochaeta

Astarte borealis

Bivalvia

Tubificoides benedii

Oligochaeta

Astarte elliptica

Bivalvia

Nymphon brevirostre

Pycnogonida

Astarte juv.

Bivalvia

Neoamphitrite sp.

Polychaeta

Limecola balthica

Bivalvia

Fabricia stellaris

Polychaeta

Cerastoderma glaucum

Bivalvia

Fabriciola baltica

Polychaeta

Mya arenaria

Bivalvia

Alitta succinea

Polychaeta

Tellinidae juv.

Bivalvia

Aricidea cerrutii

Polychaeta

Alcyonidioides mytili

Bryozoa

Aricidea (Strelzovia) suecica

Polychaeta

Amphiblestrum auritum

Bryozoa

Nephtys ciliata

Polychaeta

Einhornia crustulenta

Bryozoa

Dipolydora quadrilobata

Polychaeta

Capitella capitata agg.

Polychaeta

Enchytraeidae

Oligochaeta

Chone duneri

Polychaeta

Tubificoides benedii

Oligochaeta

Baltidrilus costatus

Polychaeta

Nymphon brevirostre

Pycnogonida

Nephtys hombergii

Polychaeta

Rhithropanopeus harrisii

Crustacea

Priapulidae

Priapulida

The highest number of taxa was found the western part of the Swedish route, inside the Natura
2000 site Sydvästskånes utsjövatten (at the most 22 taxa in one station).
Video film of the seabed (ROV-documentation) in the Natura 2000 site show a presence of stones
and boulders on the seabed in the route. These hard structures in the route are inhabited with
mussels etc. This is reflected in the sampling of macrozoobenthos, although the method
(sediment grab) is not ideal for capturing hard bottom fauna. Four stations in the Natura 2000
site showed a high biomass of blue mussels (Mytilus spp.). In one station 249 g of biomass per
sample (wet weight) consisted of blue mussel. Other groups occasionally showing occurring with
a high number of individuals or high biomass were Baltic clam (Limecola balthica), the ring
worms Pygospio elegans and Terebellides stroemii, the mud snail Peringia ulvae, the sand worm
Arenicola marina and mussel species belonging to family Astarte.
The lugform formations described under are also not captured in the macrozoobenthos sampling,
as these species in normally buried in the bottom sediments.
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Figure 8-30 Abundance of macrozoobenthos in the Baltic pipe surveys 2018.
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Figure 8-31 Biomass per weight of macrozoobenthos in the Baltic pipe surveys 2018.
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Figure 8-32 Taxon per station of macrozoobenthos in the Baltic pipe surveys 2018.

Benthic flora
Macroalgae and plants (angiosperms) associated with soft bottom areas in shallow coastal areas
are not expected to occur along the pipeline route within the Swedish EEZ. Overall, benthic flora
is not expected to occur in the Swedish pipeline route due to light limitations (Figure 8-24).
8.2.1.2 Impact assessment
The following potential impacts on benthic habitats, flora and fauna from construction and
operation of the planned project has been identified (Table 8-46).
Table 8-46 Potential impacts on the benthic habitats, flora and fauna.

Potential impact

Construction

Physical disturbance of seabed

X

Suspended sediments (SSC)

X

Sedimentation

X

Presence of pipeline

Operation

X

The following potential impacts are screened out:
Underwater noise: Noise emission within the predicted levels (Appendix 4) will not cause
somatic damage on benthic fauna (invertebrates) and due to its temporal nature have no
detrimental behavioural effect either.
Non-indigenous species: Accidental introduction of alien species is not likely because of the
local/regional origin and placement of the material used for construction and maintenance
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(Appendix 4). Furthermore, the Baltic Pipe project will follow and implement the recommendation
from the joint HELCOM Guide to Ballast Water Management in the Baltic Sea (HELCOM, 2014c).
No discharges are planned in Swedish waters.
Heat from pipeline: Experience from similar projects shows no significant temperature
difference between the surface of the pipeline and the marine environment (Appendix 4 Se).
Therefore, no impacts on benthic flora and fauna is expected.
Contaminants and nutrients: As outlined in Appendix 4 the release of contaminants and
nutrients are insignificant compared to the annual amounts entering the Baltic Sea. As benthic
flora and fauna are living in and on the seabed, from which the released contaminants originate,
there will be no additional risk of contaminant exposure for the benthic flora and fauna.
Release of contaminants from anodes: Monitoring of similar projects has showed that toxic
metals will only be elevated a few meters from the pipeline (Appendix 4). In addition, a large
part of the pipeline will be buried, and most of released metals be bound to the sediment close to
the pipeline. Therefore, no impacts on benthic flora and fauna is expected.
Physical disturbance of seabed
Activities during construction that may physically change or disturb the seabed and thereby
temporally modify the living conditions of benthic species comprise intervention works (trenching,
backfilling and rock installation) and pipe-laying. No benthic flora is expected in the pipeline route
in the Swedish EEZ, since the whole route is in a non-photic zone.
Benthic habitat
Trenching will take place in areas with fine grained sediments or in soft bottoms with lugworm
formations and areas of mixed till. These areas can be restored by backfilling of sediment, which
will occur both naturally and mechanically (artificially) as a part of a seabed restoration. Impacts
on seabed habitats will be temporary, with a duration depending on backfilling time.
Pipe-lay will also cause disturbance of the seabed. In the Swedish EEZ the pipe-lay vessel will be
a DP vessel, as this is the type of vessel used where the water depth is greater than 20 m. This
type of vessel will have less impact on the seabed compared to the alternative, a vessel using
anchors.
As the impact scale on fauna depends on the physical features that define the habitat, the impact
assessment will be based on the system’s ability to recover (resilience) following disturbance of
the seabed. This involves both a time scale and a spatial scale. The time scale is given by the
recovery time of the substrate, biological structures such as mussel beds, and landscape
features, while the spatial scale accounts for how far the disturbance travels from the affected
site.
Benthic fauna
Because of the temporal nature of the construction works the impact magnitude on benthic fauna
depends on their capability to recover and the recolonization, which occur through migration of
organisms from the nearby seabed and through settling of drifting larvae transported via the
water column. The duration of impact depends on the benthic community structure and may take
from a few to several years. Opportunistic species recover fast, whereas long lived species
recover more slowly.
The conditions for the recovery depend on whether the disturbed natural physical properties of
the disturbed area will be re-established as a part of a restoration of seabed (short-term
recovery) or natural due to the natural sand transportation and deposition (usually long-term
recovery). In parts of Swedish part of the pipeline route, the pipeline will be trenched in soft
bottom areas that coincide with shipping lanes and here backfilling is planned. The impact on the
seabed from trenching is restricted to a limited area and in these areas the seabed will be able to
recover. In areas where the pipeline is placed directly on the seabed or where the pipeline is
secured with rock placement or concrete mattresses, a small part of the seabed where benthic
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fauna occurs will be lost. However, the new substrate, that is the pipeline itself and the rock
installations, will provide a new habitat for benthic fauna associated with hard bottom substrates,
for instance mussels.
For pipe-lay, the area of the disturbed seabed is restricted to a very small proportion of the
overall, surrounding benthic habitat. The intensity of the impacts on benthic communities from
the construction work is therefore assessed to medium and the impact to be minor and not
significant (Table 8-47).
Table 8-47 Impact significance on benthic habitat and fauna from the physical disturbance of seabed
during the construction of the pipeline.

Magnitude of impact
Intensity

Scale

Duration

Severity
of
impact

Medium

Medium

Local

Medium

Minor

Not significant

Medium

Medium

Local

Medium

Minor

Not significant

Medium

Medium

Local

Minor

Not significant

Medium

Medium

Local

Minor

Not significant

Sensitivity
Physical

Benthic

disturbance

habitat

of seabed
(Trenching)

Benthic
fauna

Physical

Benthic

disturbance

habitat

Longterm

Significance

of seabed
(Rock
installations,
concrete

Benthic
fauna

Longterm

mattresses,
pipelay)

Suspended sediments
Increased suspended sediment concentration (SSC) may impact benthic fauna through due to
reduced light availability and reduced food availability due to blocking/closing of feeding
apparatus for filtering benthic fauna species. For assessment of impact for sedimentation spread
and sedimentation, modelling has been performed for different scenarios.
The duration of the exceedance of SSC of 10 mg/l caused by the seabed interventions works
related to the trenching and rock installation has been modelled (winter conditions). As presented
in Appendix 4, the exceedance is restricted to the immediate vicinity of the work area. The
duration of the SSC above 10 mg/l will be less than 12h.
Benthic habitats
In most benthic habitats in shallow waters suspended particles in the ambient water column is a
natural feature. Deep water habitats, however, are not adapted to high SSCs to the same
degree. As it is the inhabitants of the varying habitats (in this case the fauna) who responds to
the elevated SSC and not the habitat itself, assessments will be done for the fauna. No benthic
flora is expected to be present in the Swedish EEZ due to great depths.
Benthic fauna
Benthic fauna is adapted to live in areas where suspended particles are present. The sensitivity of
benthic fauna to increased SSC is applied to the suspension feeders, who filter suspended
material comprising eatable particles. An increase in SSC can dilute the food intake. In general,
most filtering species can survive for weeks without food, as may result from long-term exposure
to elevated SSC. The metabolic requirement their growth rates will be affected in case of periods
of high turbidity. However, their sensitivity to temporary increase in SSC is low.

Document ID: PL1-RAM-14-Z03-RA-00003-EN

135
Impact Assessment - Sweden

Many forms of filtering echinoderms and anthozoans are sensitive to high concentrations of
suspended sediments. Since most of these species do not live in the Baltic Sea (because of the
low salinity), the deep-water habitats of the Baltic Sea are not as sensitive to high SSCs as their
counterparts in for instance the Kattegat.
Offshore, there will be increased SSC notably near trenching and rock installations. The level of
increase, according to the results from the modelling, may be compared to the natural
concentrations in the area. The natural sediment transport was studied by Christiansen, et al.
(2002) at four stations in a transect from shallow (16 m) to deep (47 m) water depth (the
Arkona Basin) in the southern Baltic Sea (between Germany, Poland, and Bornholm) in 19961998. Water column averaged suspended sediment concentrations in the depth profile generally
ranged between 2 and 12 mg/l. At all stations the amount of suspended materials increased
towards the seabed.
In summary the impact of suspended sediments on the living conditions of the benthic
environment is considered as not significant (Table 8-48).
Table 8-48. Impact significance on benthic habitats and fauna from the suspended sediment during the
construction of the pipeline.

Magnitude of impact
Sensitivity
Benthic
Suspended

habitats

sediments

Benthic
fauna

Severity
of impact

Intensity

Scale

Duration

Medium

Medium

Local

Short-term

Minor

Medium

Medium

Local

Short-term

Minor

Significance
Not
significant
Not
significant

Sedimentation
Suspended sediment will re-deposit on the seabed and can potentially affect benthic flora and
fauna through reduced viability due to smothering of flora and fauna. The following alteration of
the composition of organisms may consequently change the food web structure of the ecosystem
and thereby the living conditions in the habitat.
The spilled sediments will gradually settle to the seabed at a rate depending on the
characteristics of the sediments, the hydrographic conditions, and the water depth. This will add
to the sedimentation already naturally taking place to the seabed in the Baltic Sea. In shallower
water, fine-grained unconsolidated sediments, which are comparable to the spilled sediments,
will be re-suspended in rough weather and eventually end up in the deeper areas, which will act
as net deposition areas for fine-grained sediments. In these areas, the net accumulation will be
on the order of 0.5-2 mm/year. For unconsolidated fine-grained seabed sediments, 1 mm
corresponds approximately to 1 kg/m2 of seabed surface (Valeur et al., 2004).
Spilled sediments, which will be deposited at the seabed one week after finalisation of the various
seabed interventions works is presented in Appendix 4. There is a small deposition in a very
restricted area in an immediate vicinity to construction works. The deposition does not exceed 1
kg/m2, which corresponds to a layer of approximately 1 mm. In other words, accumulation of the
resuspended sediments in these areas will range between 0.5 to 1 mm.
The impact magnitude is closely linked to the intensity and duration of the resulting resedimentation.
Benthic habitats
As for suspended sediments, most benthic habitats in shallow waters are adapted to
sedimentation rates as a natural feature, whereas deep water habitats are not, due to lower
sediment dynamics.
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Benthic fauna
Sessile filtrating invertebrates living in deeper water are more sensitive than those inhabiting
shallow regions, where re-suspension and sedimentation occur at naturally high rates. However,
because of the continuous natural sedimentation in the sea, benthic fauna is generally considered
adapted to high sedimentation rates. The sensitivity of benthic fauna to sedimentation is
therefore low. However, in parts of the Swedish route is within a Natura 2000 site, the habitat
Sandbanks may occur (according to working material from County Administrative Board of
Skåne). Still, in combination with the minor intensity, the impact severity is considered to be
minor and the impact as not significant (Table 8-49).
Table 8-49 Impact significance on benthic habitats and fauna from sedimentation during the
construction of the pipeline.

Magnitude of impact
Sensitivity
Benthic
Sedimentation

habitats
Benthic
fauna

Intensity

Scale

Medium

Minor

Local

Low

Minor

Local

Duration
Mediumterm
Mediumterm

Severity
of
impact

Significance

Minor

Not significant

Minor

Not significant

Presence of pipeline
The pipeline presence may on one hand result in a loss of infauna seabed habitat from the project
footprint. On the other hand, the introduction of the pipeline may represent a new hard substrate
(“artificial reef”) for sessile organisms.
Benthic habitat
In the Swedish EEZ, a large part of the pipeline will be placed below the seabed, using trenching
and the natural materials will be placed back using backfilling. In these areas, the natural
habitats will be able to recover.
Areas with lugworm and Mytilus spp. will temporary be lost in the pipeline route as a result of the
construction work. The impact is local and restricted to the pipeline route. The lugworm
landscape is expected to be present in the surrounding area and the pipeline route can recover in
areas where the pipeline is buried (either by trenching or natural coverage by surrounding
sediments). Impacts on other species, such as fish, as a result of the loss of lugworm formations
in the pipeline route, is assessed as negligible.
Where the pipeline is placed directly on the seabed, the existing habitat will be lost and altered to
a hard bottom substrate. In some areas though, the pipeline will sink into the seabed and
covered with fine materials again. In areas where there is no sand today and the seabed consists
of glacial clay or moraine clay, the seabed near the pipeline will be covered with sandy layers as
a result of natural conditions and processes (natural movement in sediments). In areas with
somewhat more extensive sand layers, as in the westerns part of the Natura 2000 site
Sydvästskånes utsjövatten, the pipeline will be trenched below the seabed and covered in sand.
The trenching of the pipeline will not change or alter the natural conditions or processes of the
seabed.
Benthic fauna
Where the seabed consists of fine-grained sediments the detrimental impacts will be primarily
linked to the infauna. In areas of natural hard substrate epifauna is expected to re-establish on
the solid pipeline structures. Overall, the sensitivity is assessed as low.
Even though there will be a small negative impact from the pipeline due to the loss of soft seabed
habitat, the introduced artificial reefs will change the existing habitats with the potential for a
minor degree of final potentially positive impact for fauna, however only for fauna connected with
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hard bottom substrate. In conclusion, the impact of the presence of the pipeline on the local
benthic communities is considered as not significant (Table 8-50).
Table 8-50 Impact significance on the benthic habitats and fauna from the presence of the pipeline
during the operational phase.

Magnitude of impact
Sensitivity
Benthic
Presence of

habitat

pipeline

Benthic
fauna

Severity
of impact

Intensity

Scale

Duration

Medium

Minor

Local

Long-term

Minor

Medium

Minor

Local

Long-term

Minor

Significance
Not
significant
Not
significant

8.2.1.3 Conclusion
The potential impacts on benthic habitats, flora and fauna resulting from construction activities
and operation of the proposed pipeline within the Swedish EEZ are summarized in Table 8-51.
Table 8-51 Overall impact significance for benthic habitats and fauna. Flora is absent in the Swedish EEZ.

Physical
disturbance of
seabed
(Trenching
activities)
Physical
disturbance of
seabed
(Rock placement,
concrete

Severity of
impact

Significance

Transboundary

Benthic habitat

Minor

Not significant

No

Benthic fauna

Minor

Not significant

No

Benthic habitat

Minor

Not significant

No

Benthic fauna

Minor

Not significant

No

Benthic habitat

Minor

Not significant

No

Benthic fauna

Minor

Not significant

No

Benthic habitat

Minor

Not significant

No

Benthic fauna

Minor

Not significant

No

mattresses, pipelay)
Suspended
sediment and
sedimentation
Presence of
pipeline

Fish
8.2.2.1 Baseline
The fish community in the Baltic Sea is greatly influenced by the hydrological uniqueness of the
sea. The sea is semi-enclosed and surrounded by a large drainage basin. The ecosystem of the
Baltic Sea is recognized by its lower biodiversity of both plants and animal species compared to
more regular seas with normal (33-37 PSU) salinity (Ojaveer et al., 2017). The water is too fresh
for most marine species, and too salty for most freshwater species. A more general description of
the salinity regime in the project area can be found in Section 8.1.2. Approximately 100 fish
species (excluding those within the Kattegat) are adapted to the Baltic Sea ecosystems (Ojaveer
et al., 2017). Almost all these species can be found in the southwestern part of the Baltic Sea.
Despite the fact, that the Swedish part of the project is restricted to the Arkona Basin,
reproduction and migration occurring in the Bornholm Basin play an important role for the fish
stocks in the southwestern Baltic Sea. Therefore, both basins will be described in the subchapters below.
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The Arkona Basin and the Bornholm Basin has approximately 110 and 105 species of fish and
lamprey, respectively. Of the 110 species registered in the Arkona Basin, 22 different orders are
present (HELCOM, 2012). It is predominately fish of the order Perciformes (26.4%), Gadiformes
(12.7%) and Cypriniformes (10.9%) that are listed (HELCOM, 2012). The composition of order
for the fish that are registered in the Bornholm Basin does not differ much from the Arkona
Basin, Perciformes (22.9%), Cypriniformes (18.1%) and Gadiformes (10.5%) (HELCOM, 2012).
The perciformes order, meaning “perch-like”, contains freshwater species like perch (Perca
fluviatilis), pikeperch (Sander lucioperca) and ruffe (Gymnocephalus cernua), that naturally
prefer less saline waters (i.e. mostly the coastal areas) but also marine species like greater
sandeel (Hyperoplus lanceolatus), mackerel (Scomber scombrus) and the invasive round goby
(Neogobius melanostomus). The gadiformes order includes a commercially important species in
the Baltic Sea, i.e. cod (Gadus morhua), but in general most of the registered fish of this order
are noted as temporal occurring with no reproduction, e.g. haddock (Melanogrammus
aeglefinus), pollack (Pollachius pollachius) and hake (Merluccius merluccius). Lastly, there are the
ray-finned fish, i.e. cypriniformes, which includes bream (Abramis brama), roach (Rutilus rutilus)
and the silver bream (Blicca bjoerkna).
The HELCOM checklist for Baltic Sea fish and lamprey species, includes information on which
species have regular reproduction (R), regular occurrence/no reproduction (X), temporary
occurrence (T) and occurrence that is uncertain (U) (HELCOM, 2012).
Table 8-52 HELCOM checklist for fish and lamprey species. Species with regular production (R), regular
occurrence/no reproduction (X), temporary occurrence (T) and occurrence uncertain (U) (HELCOM,
2012).

Basin

R

X

T

U

Arkona Basin

35 %

17 %

45 %

3%

Bornholm Basin

37 %

18 %

43 %

2%

The distribution seen in Table 8-52 is very similar for the two basins, despite the slight difference
in the total amount of species. Freshwater species with regular occurrence and reproduction
encompass, among other, bream, roach, pike (Esox lucius), pikeperch and perch.
Several diadromous species are regularly occurring e.g. eel (Anguilla anguilla), river lamprey
(Lampetra fluviatilis), salmon (Salmo salar), smelt (Osmerus eperlanus), trout (Salmo trutta),
vimba bream (Vimba vimba) and whitefish (Coregonus maraenas). Only smelt has reproduction
in the Arkona Basin. Diadromous species are fish that undergo periodical migrations. They can be
divided into anadromous and catadromous species. Anadromous species primarily live in the sea
and migrate to freshwater to breed, whereas catadromous species does the exact opposite e.g.
live in either a river or a lake and migrate to breed in the sea (Muus & Nielsen, 1998). Among the
marine species that are classified as regular with reproduction are species like herring (Clupea
harengus), sprat (Sprattus sprattus), cod, flounder (Platichthys flesus), and plaice (Pleuronectes
platessa). The before mentioned species are important for the marine foodweb and the
commercial fisheries in the Baltic Sea.
Fish play an important role in the Baltic Sea, as they are an essential link between planktonic
production and higher trophic level predators. For example, planktivorous pelagic species that
transform the major part of zooplankton production into food available at higher trophic levels
(Engelhard et al., 2013). Fish is an important forage base for marine birds and mammals, and for
carnivorous fish species. Decreases in the abundance of forage fish may modify the food web,
especially in a wasp-waist type ecosystem like the Baltic Sea, where a few forage fish species
dominate the intermediate trophic level. Alterations in abundance or distribution of these species
can have large implication for higher trophic levels. During the last thirty years, such changes
has occurred with restructuring of the ecosystem, as the biomass of sprat has increased
significantly as a consequence of the drop in its main predator, the cod (Eero et al., 2012, Casini
et al., 2014).
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Red list species
The HELCOM red list of Baltic Sea species in danger of becoming extinct, is a threat assessment
that includes fish species. The list follows the red list criteria of the International Union for
Conservation of Nature (IUCN). As for the Arkona and Bornholm Basin, the eel is the only fish
with regular occurrence and an assessment as critically endangered (HELCOM, 2012). The eel is
distributed in coastal areas and adjacent to freshwater rivers, streams, and lakes. The stock is
considered panmictic i.e. all individuals are potential partners (Muus & Nielsen, 1998). However,
there are geographical differences in growth rates, sex ratios, rates of survival and productivity
and thereby in fisheries. Historically, there has been a decline in the population over the last
three decades, and only 1-5% of the former population arrives in Europe today. In the Baltic Sea,
the eel fishery consists of fishing for yellow eel (growing phase) and silver eel (migrating phase).
In the period from 2010 to 2015 the Swedish fisheries landed 24.75 tonnes of eel.
Besides the eel, there are other species in the area surrounding the Baltic Pipe pipeline that are
listed in the HELCOM and IUCN red list. As the majority of these species are with temporal
occurrence or an IUCN status of vulnerable, they are judged as being of relatively low importance
and will not be dealt with further.
Commercially important species
Commercial fishing is carried out in large parts of the Baltic Sea by all countries in the region.
The fisheries targets both marine and freshwater species but approximately 95% of the total fish
catch in terms of biomass consists of cod, sprat and herring (ICES, 2017). The catches are used
for both human consumption and industrial use. The Baltic fisheries also target demersal species
like plaice and flounder along with migratory species like trout and salmon. The following section
includes a stock definition for the commercially important species e.g. cod, sprat, herring, plaice,
and flounder. Commercial fisheries as a receptor are dealt with in Section 8.3.2.
Cod, herring and sprat share interspecific interaction from larval stage to the settling period.
Sprat and herring prey on cod eggs in the Bornholm Basin, especially in the beginning of the cod
spawning season. As cod matures, sprat and herring become the primary food item (HELCOM,
2008). Cannibalism exists between juvenile and adult cod, where the adult cod are likely to prey
on juvenile cod, depending on the habitat volume and the overall abundance. Their interactions
can periodically have an impact on the state of the fish stocks in the Baltic Sea (HELCOM, 2008).
Estimating the total fish biomass in the Baltic Sea is difficult, as data and assessment on noncommercial species are rare. Available data generally represent the catch rather than the actual
biomass, but the catches of less important fish species are small compared to commercially
important species i.e. cod, herring and sprat.
Cod
Since 2003, the cod stock in the Baltic Sea has been managed as two separate stocks, i.e. the
western and eastern Baltic cod. The stock is divided as there is evidence supporting a phenotypic
and genetic difference between the two populations. In the Arkona Basin, there is co-existence
among the western and eastern stock. Studies suggest that cod exhibit natal homing for
spawning, i.e. they spawn the same place almost every year, and a difference in the timing of
peak spawning season between the two stocks may add to the separation between the stocks.
The abundance of cod has increased lately, and recent studies show that a large part of cod in
the Arkona Basin is genetically eastern cod (Figure 8-33) (ICES, 2015). This is most likely due to
immigration of individuals from the eastern population and not by a drift of eggs and larvae, like
it was previously suggested (Hüssy et. al, 2016).
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Figure 8-33 (a) Trends in proportion of eastern Baltic cod in the Arkona Basin (ICES subdivision 24) over
the years 1996–2014 (bars) with stock abundance of eastern Baltic cod during the same years (line,
data from ICES, 2013) (Hüssy et. al, 2016).

Figure 8-34 Cod spawning and nursery areas in the Swedish part of the project.

Figure 8-34 shows cod spawning and nursery areas in the Swedish part of the project. The
reproductive cycle for the Western Baltic cod starts late October and spawning begins
approximately four months after. The spawning period is from March to July, where the main
spawning season is June to July (ICES, 2014). The spawning area is considered to be the deepest
parts of the Arkona Sea (deeper than 40 m). Male cod tend to stay longer in the spawning area
and they reach maturity earlier than females. Salinity > 15 PSU is a requirement for the
fertilization to occur, and more than 20 PSU to ensure buoyancy of eggs (ICES, 2014).
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Spawning of the eastern stock differs, as it is confined to deeper areas where salinities are
sufficiently high to allow egg fertilisation and buoyancy i.e.12-14 PSU. Historically the eastern
Baltic cod has had a spawning period that extends from March to September, but in the 2000s
spawning have continued until as late as October/November (Köster et al., 2016).
Sprat
Sprat is a pelagic species. They are widely distributed in the open sea areas of the Baltic Sea, but
high concentrations of young-of-the-year specimens are found in coastal areas (see Figure 8-35).
The latter occurs in the autumn and first quarter of the year.

Figure 8-35 Sprat spawning and nursery areas in the Swedish part of the project.

Sprat in the Baltic Sea is near the northern limit of the species’ geographic distribution.
Therefore, low temperatures are detrimental for the production and survival in the Baltic Sea,
and laboratory experiments have shown that cold water prevents hatching of sprat eggs (ICES,
2008). In the Baltic Sea, the water temperature has increased over the last years. The effects of
warm temperature on sprat biology has resulted in higher egg and larval survival, faster growth
rates in larvae and adults, higher food supplies for larvae and adults, and increased/earlier egg
production (faster gonadal development due to higher temperature and food supply) (ICES,
2008, Voss et al., 2012). Historically, the peak spawning time for sprat in the Baltic occurred in
May. However, due to inter-annual variability in temperatures the timing of reproduction has
changed. Spawning occurs from January to July (Muus & Nielsen, 1998). During the summer, the
sprat spawning activity decreases, and they begin to migrate out of the deep basins towards
shallow feeding grounds.
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Herring
Herring are pelagic species and distributed throughout the Baltic Sea. Herring occurs in all of
Sweden’s surrounding seas (SwAM, 2018a). In management, two populations are identified, the
western Baltic Sea spring-spawners and the central Baltic Sea herring, where mixing occurs in
the Arkona Basin (HELCOM, 2008). The western Baltic Sea spring-spawners are migratory,
travelling to more saline waters in the summer and then return to Kattegat and the Sound to
overwinter before moving to spawning areas in March to May on the German Baltic coast. Herring
spawning and nursery areas are typically located near-shore and such areas are particularly
vulnerable to anthropogenic influences (Figure 8-36).
In the Bornholm Basin the stock comprises mainly of the central Baltic Sea herring. Spawning
occurs at the coast from April to May with a temporal gradient from south to north. When
spawning is completed, the spawning individuals migrate to the deep basins to feed.
There are no major important spawning grounds in the Arkona Basin for herring.

Figure 8-36 Herring spawning areas and migration patterns in the Swedish part of the project.

Plaice
Plaice is an important species in European waters that has been exploited for centuries.
Distribution of plaice in the Baltic Sea extends from the Gulf of Gdansk to the Gotland Basin, and
sporadically it is found farther north. Plaice spawn in the Arkona Basin and the Bornholm Basin in
February to March and the eggs are pelagic (ICES, 2014). Spawning fails in brackish water if the
salinity is below one third of the average sea salinity, as the eggs will sink to the bottom (Muus &
Nielsen, 1998). The nursey areas are located in waters down to 10 m depth (ICES, 2014).
Juveniles are located in shallow coastal waters and outer estuaries. As the plaice grows older, it
will move into deeper water. The abundance of plaice in the southern Baltic Sea is influenced by
immigration of plaice from Kattegat.
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Flounder
Flounder is the most widely distributed flatfish species in the Baltic Sea. There are two species of
flounder in the Baltic Sea, the European flounder (Platichthys flesus) and the Baltic flounder
(Platichthys solemdali) which appears to be near identical (Momigliano et al., 2018). The two
species can be distinguished by two methods, either genetically or by studying their eggs and
sperm. The Baltic flounder lays sinking eggs on the sea floor in coastal areas, whereas the
European flounder spawn buoyant eggs in deeper waters. The Baltic flounder is more abundant in
the Gulf of Finland whilst the distribution of European flounder is centred to the central and
southern Baltic Sea. Hence the European flounder is present in the Arkona and Bornholm Basins.
Spawning takes place from March to June and the nursery areas are located to shallow coastal
waters. The juveniles migrate offshore in the autumn.
Distribution of demersal fish such as flounder and plaice in the Baltic Sea is restricted by salinity
(ICES, 2002). It has been showed that the reproductive success increases with salinity and the
optimal range is between 10 and 13 PSU for the egg fertilization and between approx. 14 and 26
PSU for the neutral egg buoyancy and egg development for both of the species (ICES, 2002). The
recruitment success is therefore dependent on hydrological conditions on the spawning grounds,
i.e. the Arkona Basin and the Bornholm Basin (ICES, 2014).
The spawning period for commercially important species described above is listed in the Table
8-53.
Table 8-53 Spawning period for the commercially important species e.g. cod, sprat, herring, plaice, and
flounder in the Arkona Basin (ICES, 2014).

Species

Jan

Feb

Cod
Sprat

X

X

Herring*
Plaice
Flounder

X

Mar

Apr

May

Jun

Jul

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Aug

Sep

Oct

Nov

Dec

X
X

X

*Spawning take place in coastal shallow waters, not in the basins.

Survey results within Baltic Pipe project
During the winter campaign (January - February 2018) three types of sampling were performed:
bottom trawling, acoustic survey combined with pelagic hauls (MIG, 2018). Bottom trawling was
used to determine demersal species composition and biomass. As for the pelagic fish, the spatial
distribution and density was determined based on the acoustic method. The pelagic control hauls
were used to determine species composition and biomass of certain fish species. Six bottom
trawls and two hauls were located in the Swedish EEZ (Figure 8-37).
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Figure 8-37 Location of sampling stations for the bottom and pelagic trawl.

Sprat and herring were the most abundant species caught within the Swedish EEZ. Other fish
species identified during the survey were cod, plaice, flounder, whiting, dab and saithe. A
summary of all identified species and number of individuals caught during the survey is showed
in the Table 8-54.
Table 8-54 List of species and number of individuals caught during the winter campaign in the Swedish
EEZ.

Species

Scientific name

No. of individuals

Sprat

Sprattus sprattus

14,698

Herring

Clupea harengus

5,867

Flounder

Platichthys flesus

1,592

Plaice

Pleuronectes platessa

1,449

Cod

Gadus morhua

1,439

Whiting

Merlangius merlangus

Dab

Limanda

79

Saithe

Pollachius virens

45

Turbot

Scophthalmus maximus

3

Fourbeard rockling

Enchelyopus cimbrius

2

755

Although, sprat was the most numerous species, cod, flounder and herring had the highest
weight share in the total catch. Results indicate that there was a high number of small size sprat
and herring. As for the cod, an average weight was approx. 200g of a rather small size individual.
When analysing the age and length structure in the project area, results indicate a clear division
between the two cod populations. For the same fish length, individuals of the eastern stock were
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older than those of the western stock. In the Swedish part of the project, western Baltic stock is
dominant. The results indicated that the planned pipeline crosses an area in the Arkona Basin
where the two populations are mixing.
Based on the control pelagic catches, spring and autumn spawning populations of herring were
observed. Herring were the most abundant in the catches in the waters below the isobath of 35
m, which supports the evidence of existence of wintering grounds of the species in the open
water. Herring biomass varied between 0 and 300 t/NM2, and the highest number of herring
occurred at the western border of the Natura 2000 site (Figure 8-38).

Figure 8-38 Surface biomass of herring [t/NM2], in the Swedish part of the project.

The biomass of sprat was unevenly distributed, with higher numbers located at west border of
the Natura 2000 site and in the south-east corner of the Swedish EEZ. The biomass varied
between 0 and 105 t/NM2 (Figure 8-39).
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Figure 8-39 Biomass density of sprat in the Swedish part of the project.

8.2.2.2 Impact assessment
In relation to the construction and operation of the Baltic Pipe the potential impacts outlined in
(Table 8-55) have been identified as relevant for the impact assessment on fish along the
pipeline.
Table 8-55 Potential impacts on fish.

Potential impact

Construction

Physical disturbance of seabed

X

Suspended sediments

X

Sedimentation

X

Underwater noise

X

Operation

The following impacts have been screened out:
Presence of pipeline (operation): The area of the seabed occupied by the pipeline will be
negligible compared to the existing fish habitats in the southwestern Baltic Sea. As fish are highly
mobile, the presence of pipeline structures will not impose any negative effect on fish
populations. In some respect, the pipeline will act as an artificial reef structure, which in contrary
may be regarded as an advantage for fish, due to a higher biomass of invertebrates.
Heat from pipeline (operation): Simulations of temperature increase around the planned
pipeline route in the Baltic Sea showed that there will be no significant temperature difference
between the pipelines and the marine environment (Appendix 4). Therefore, there will be no
impact on fish.
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Release of contaminants from anodes (operation): As clarified in Appendix 4, the
concentrations of metal ions within the water column as a result of anode degradation during the
operation phase, will be undistinguishable from background concentrations. In addition, a large
part of the pipeline will be trenched, and most of the released metal ions will be bound to the
sediment. Therefore, there will be no impact on fish.
Contaminants and nutrients (construction): As the sampling and analysis revealed in
Appendix 4, there are no areas with concentrations of contaminants or nutrients that were higher
than would be expected in the Baltic Sea. Therefore, the release of contaminants and nutrients to
the water column caused by the seabed interventions work is expected to be comparable with the
release caused by natural re-suspension in rough weather, trawling, etc...
Physical disturbance of seabed
Several activities during the construction phase may physically disturb the seabed morphology.
Seabed interventions and pipe-lay works comprise trenching, rock installation and DP-vessels,
which may cause disturbance and change to the benthic habitats (see Appendix 4). This impact
can potentially disturb spawning and nursery areas.
The sensitivity of fish to physical disturbance of the seabed varies depending on biological
circumstances i.e. the life stage which the fish is in (egg, larval, fry, juvenile and adult) and
whether the fish is spawning. Also, the duration and impact magnitude of the physical
disturbance is relevant regarding the sensitivity. Pelagic fish eggs (e.g. cod) that usually
concentrate in the halocline due to increased salinity, are less susceptible to the physical
disturbance of the seabed, whereas benthic fish eggs (e.g. herring) are known to be vulnerable
to anthropogenic influences like raw material extraction.
There are no known deep benthic spawning areas that will be affected by the physical
disturbance of the seabed. This includes the European flounder which spawn in the Arkona Basin
but has eggs that are buoyant. Therefore, the intensity of the impact on fish spawning is
assessed to be minor.
Initially fish will be susceptible to showing avoidance behaviour as a result of the physical
disturbance of the seabed (Kjelland et al., 2015). Once the activity has ceased, fish will return to
the area, therefore the sensitivity is assessed to be low and the duration to be short-term.
Therefore, the impact on fish habitats resulting from the construction work is assessed to be of
negligible severity.
In summary the physical disturbance of the seabed is assessed to have no significant impact on
fish (Table 8-56).
Table 8-56 Impact significance on fish from the physical disturbance of seabed during the construction
of the pipeline.

Magnitude of impact
Sensitivity

Intensity

Scale

Duration

Minor

Local

Short-term

Severity
of impact

Significance

Negligible

Not significant

Physical
disturbance of

Low

seabed

Suspended sediment
The seabed intervention related to the construction works will cause resuspension of sediments
to the water column (see Appendix 4), which may impact fish communities by provoking
avoidance, clogging of gills, reductions in feeding ability due to less visibility and reduced viability
of pelagic fish eggs.
Model results from increased suspended sediment concentrations (SSC) can be seen in Appendix
4.
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Because an increase in SSC in the water column is a regular feature of the sea (e.g. during
stormy events), the vulnerability of fish to resuspended sediment spill depends entirely on the
magnitude, composition and duration of the impact. Demersal fish are, generally, better adapted
to elevated SSC and less sensitive than pelagic species (Kjelland et al., 2015). Pelagic fish eggs
are especially sensitive to high SSC, which can lead to egg abrasion (Berry et al., 2003).
Therefore, the sensitivity is species specific and can be assessed as high.
Avoidance behaviour of fish can potentially be observed among individuals that are within range
of the construction site due to the increase of SSC. However, this impact is assessed as shortterm because it will take limited time before the fish resettles the area. The expected avoidance
behaviour will also reduce the potential impact of clogging of fish gills. The quantitative
knowledge about avoidance thresholds to sediment suspension levels is limited, but one study
showed that 3 mg/l would result in avoidance behaviour for both cod and herring (Westerberg,
Rönnbäck & Frimansson, 1996). Also, what is the case for cod will probably also apply to plaice
and flounder, which have a similar spawning area and area of distribution of their egg and larvae
(Westerberg, Rönnbäck & Frimansson, 1996).
Sediment may adhere to pelagic eggs, such as cod or sprat eggs, causing them to sink to depths
with oxygen deficiency. A critical SSC of 5 mg/l for cod eggs has been reported and yolk-sack
larvae show an increased mortality level at a sediment concentration of the order of magnitude
10 mg/l (Westerberg, Rönnbäck & Frimansson, 1996).
As the modelling results in Figure 8-40 show, the critical SSC thresholds of 5 mg/l during winter
conditions, will extend to approx. 54 km2, however elevated concentration will remain for less
than 12 hours. For the area with concentrations exceeding 10 mg/l during winter conditions
approx. 15 km2 will be affected for less than 12 h (see Appendix 4). The elevated SSC will mainly
arise along the trenched parts of the route which mostly are situated outside the cod spawning
area (Figure 8-40). Although some trenching is planned in the cod spawning area of the Arkona
Basin, cod spawning occurs in the water column above the halocline, and the SSC increase
primarily takes place in the bottom water. Therefore, it is assumed to be no impact on cod eggs
or fry. Turbulent mixing is suppressed by the halocline, meaning that sediment does not diffuse
across the layer (Lee & Lam, 2004).

Document ID: PL1-RAM-14-Z03-RA-00003-EN

149
Impact Assessment - Sweden

Figure 8-40 Areas exceeding SSC thresholds of 5 mg/l from trenching and occasional rock placement –
winter hydrography, and cod spawning areas in the Arkona Basin.

In summary, fish and fish egg are assessed to have a high sensitivity in relation to sediment spill,
as the impact of elevated SSC is species specific. However, the intensity is minor, as the
dispersion caused by sediment spill will be close to natural conditions. The scale is evaluated to
be regional i.e. the exceeding threshold values are usually within a few kilometres of the
construction work, see Appendix 4. The duration of exceeding threshold concentrations is on
average less than several hours (Table 8-57).
Table 8-57 Impact significance on fish from suspended sediment during the construction of the pipeline.

Magnitude of impact
Sensitivity
Suspended
sediment

High

Intensity

Scale

Duration

Minor

Regional

Short-term

Severity
of impact

Significance

Minor

Not significant

Sedimentation
Suspended sediment made available due to construction will re-deposit on the seabed. This
sedimentation may potentially affect fish populations by smothering larvae and eggs. There is no
expected impact on pelagic fish from sedimentation.
Similarly, to the potential impact of suspended sediment, the magnitude of the impact is closely
linked to the quantity, time and spatial scale of the re-sedimentation.
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Demersal fish eggs and larvae may become critically covered by sediment (smothering) close to
heavy intervention work (trenching areas) (Kjelland et al., 2015). Any potential impact from
sedimentation on fish larvae and eggs, would be within the immediate vicinity of the pipeline.
Since there are no important demersal spawning grounds along the Swedish part of the route
and modelling results have shown that there will be a very small deposition of a maximum 1 mm,
(see Appendix 4), there will not be any significant impact from sedimentation on fish eggs.
Sedimentation can also influence the availability of food sources for fish by burying benthic fauna
(Hutchison et al., 2016). However, since the potential impact on benthic fauna is assessed to be
of minor severity (se Section 9.2.1), the impact on fish is considered negligible.
In summary, the magnitude of the impact from sedimentation on demersal fish larvae and eggs
is assessed as minor due to the immediate duration, local impact and the reversibility of the
impact (Table 8-58). Therefore, it is assessed that there will be no significant impact on fish from
sedimentation.
Table 8-58 Impact significance on fish from the sedimentation of re-suspended matter during the
construction of the pipeline.

Magnitude of impact
Sensitivity
Sedimentation

Intensity

Scale

Duration

Minor

Local

Immediate

Low

Severity
of impact
Minor

Significance
Not significant

Underwater noise
Construction activities, such as rock and concrete mattresses installations, trenching, pipe-lay,
anchor handling, and ship traffic are characterized as continuous noise. As described in Appendix
4, the underwater noise generated from construction activities will not be distinguishable from
the ambient noise levels, as the background levels in the Baltic Sea (with large volumes of ship
traffic) are relatively high (Section 8.1.5). In addition, behavioural reactions to underwater noise
from construction activities such as rock installation and ship traffic will occur near the pipeline
and the construction vessels. The duration will be immediate and will cease after the activity has
ended. It is not likely that there will be significant impacts on fish.
Table 8-59 Impact significance on fish from underwater noise during the construction of the pipeline.

Magnitude of impact
Sensitivity
Underwater noise

Intensity

Scale

Duration

Minor

Local

Immediate

Low

Severity
of impact
Minor

Significance
Not significant

8.2.2.3 Conclusion
Table 8-60 presents the overall impact significance of the potential impacts on fish.
Table 8-60 Overall impact significance on fish.

Potential impact

Severity of impact

Significance

Transboundary

Physical disturbance
of seabed

Negligible

Not significant

No

Suspended sediment

Minor

Not significant

No

Sedimentation

Minor

Not significant

No

Underwater noise

Minor

Not significant

No
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Marine mammals
8.2.3.1 Baseline
In the western part of the Baltic Sea three species of marine mammals are regularly occurring:
Grey seal (Halichoerus grypus), harbour seal (Phoca vitulina) (Figure 8-41) and harbour porpoise
(Phocoena phocoena).

Figure 8-41 Grey and harbour seal colonies and zone of regularly occurrence shown for harbour seal and
grey seal (Hansen 2018, Dietz et al. 2015, Teilmann et al. 2017). Grey seal occurs in the entire range of
the project area.

Previous surveys of marine mammals
During a two-year long survey at Kriegers flak, 5-10 km south of the pipeline route, a total
number of three porpoises and three grey seals were observed. No harbour seals were observed.
The investigation was ongoing between April 2002 and March 2004 2 (Vattenfall 2015).
Harbour seal
Harbour seal has its highest densities in Skagerrak, Kattegat and Belt Seas. Further east, within
the project area, the population is restricted to only a few colonies. The Baltic Sea population was
in 2016 estimated to 1,700 individuals (Hansen 2018). The Baltic Sea population can be divided
into two subpopulations; the Kalmarsund and the southern Baltic subpopulation. Within the
project area, only the southern Baltic subpopulation is present. In Swedish waters a colony can
be found at Måkläppen at Falsterbo. The total population in Sweden was estimated to 14 900 in
2015 (Artdatabanken 2018).
2

An area of 505km² was surveyed from ships at 35 occasions with a distance of four km between transects. Mammals were also

surveyed by airplanes on 21 occasions within an area of 560 km2, with a distance of two km between transactions. In order to register
possible existence of porpoises, click-detectors of the type T-POD positioned at 15 occasions. They were positioned between one to
three days from an anchored ship during a total of 36 days.
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In general, harbour seals are only swimming at limited distances from their colonies to seek food,
less than 30 km (Dietz et al. 2015), though further distances have been observed. Based on this
harbour seal are more likely be present in the area near Falsterbo.
Food sources consist mainly of a large variety of fish species, but also squid and crustaceans. The
vision of seals is adapted to function equally well under as above water. Seals have whiskers,
which have an equally high importance for food search as vision (Denhardt et al. 1998). In
addition, hearing is well adapted to aquatic life. Audiograms presents the underwater hearing
range of the species. For harbour seal the optimal hearing range is between a few hundred hertz
to approximately 50 kHz (Figure 8-42). The lines in the audiogram shows the hearing threshold,
which means that the species can only detect sound above the threshold for each frequency.

Figure 8-42 Audiogram for harbour seal (quiet conditions) at a frequency range from 80 Hz to 150 kHz
(Modified after Møhl 1968; Terhune and Turnbull 1995; Kastak and Schusterman 1998).

Harbour seal breed in May/June and moult in August/September (Hansen 2018). These are their
most vulnerable periods. Vulnerability is mostly linked to physical disturbance from human
activities (ship traffic, human disturbance), at the resting sites. In addition, pups are sensitive to
disturbance near colonies in June/July, when they are depending on the resting sites for suckling.
Harbour seal is listed in Annex II and V of the Habitats Directive. It is considered of Least
Concern on HELCOM red list and on the Swedish red list. The species is sensitive to virus
outbreaks. During the 1980s there was a significant increase in population size, this until an
outbreak of an epizootic disease in 1988. In one summer, the stock in Skagerrak and Kattegat
were diminished into half the size. After this, the population has recovered again (SwAM, 2012a).
Harbour seal is a designated species in the Natura 2000 sites Sydvästskånes utsjövatten and
Falsterbohalvön. At Falsterbohalvön, surveys were performed in 2009 and 2011. Harbour seal
suffered from an outbreak of a virus (PDV virus) in 2002 and only 168 individuals were noted in
the survey and the harbour seal was considered to have an unfavourable conservation status in
the Natura 2000 site Falsterbohalvön (Länsstyrelsen Skåne län, 2011).
Seals can locally impact fishery in Sweden and restricted hunting for seal can be permitted under
certain circumstances by the Swedish authorities (SEPA 2011).
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Grey seal
Grey seal has a wide distribution area in the Baltic Sea, but along the coast of Skåne the species
is not as common as in the rest of the Baltic Sea. It is still a common species in the area. Over
the years the population of grey seal has showed signs of instability, but the population is now
considered viable in Sweden. The total size of the Baltic Sea population is estimated to 40,000
individuals (Hansen 2018). Surveys of seals in the Baltic show that the population of grey seal
has increased with approximately 5% per year since the beginning of the 21st century. The
highest increase is in the archipelago on the Swedish east coast. The numbers in southern Baltic
also show an increase. Half of the Baltic population of grey seal is located within Swedish waters.
Colonies, also called haul-out sites, are places for resting, mating, breeding and moulting.
Colonies remain at the same place each year. Måkläppen at the Falsterbohalvön has Sweden’s
only colony of both harbour seals and grey seals. Both species give birth to their young on the
island. For grey seal this is its only fixed haul-out in the southern Baltic. The seals located at
Måkläppen are regularly counted by volunteers of a local environmental association. The highest
number of grey seal counted for one day is 1,100 individuals (May 2016) (Måkläppsföreningen,
2018; SEPA, 2011). In Danish Baltic Sea waters, the grey seal has its most important haul-outs
around Christiansø (north of Bornholm) and at Falster (Artdatabanken 2018).
Grey seals travel far between resting spots and foraging sites. Up to 380 km have been
registered (Dietz et al 2015). Grey seals feed on a wide variety of fish species. In the Baltic Sea
the main food source is herring, but also sprat and Atlantic cod are important food sources.
Vision and hearing have not been researched for grey seals but are in general assumed to
resemble the senses for harbour seal (see previous paragraph).
Grey seals breed at undisturbed haul-out sites in February and March. Nursing takes place for 23
weeks. Moulting takes place on haul-out sites (or sea ice in the northern part of the Baltic Sea) in
May/June (Hansen 2018).
Seals in general are not considered sensitive to disturbance (Blackwell et al. 2004) except during
breeding and moulting. In these periods, the species are sensitive to disturbance such as tourism
(on- and offshore) and commercial fishery etc.
Grey seal is a designated species in the Natura 2000 sites Sydvästskånes utsjövatten and
Falsterbohalvön. As for harbour seal, surveys at Falsterbohalvön were performed in 2009 and
2011 by the authorities. The number of grey seals was estimated to 460 individuals and grey seal
was considered to have a favourable conservation status in the Natura 2000 site
Falsterbohalvsön. (Länsstyrelsen Skåne län, 2011).
As for harbour seal, the seals impact on fishery in Sweden has led to restricted hunting for seal.
(SEPA, 2011).
Threats to seal populations in general are drowning in fishery equipment, contaminants, lack of
feeding resources and outburst of viruses or disease (SEPA, 2011).
Grey seal is listed in Annex II and V of the Habitats Directive. It is considered of Least Concern at
the HELCOM Red List and on the Swedish Red list. In addition, grey seal is on Appendix II on the
Bonn convention.
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Harbour porpoise
Harbour porpoise is the only cetacean in the Baltic Sea. Two populations of harbour porpoise can
be found in the Baltic Sea; the Baltic Sea (or Baltic Proper) population and the Belt Sea
population. The Baltic Sea population is an endangered population with few individuals (500
individuals). This Baltic Sea population is only likely to occur during the winter period in the areas
west of Bornholm and Rønne Banke, as there is a clear distinction between the two populations
during the summer period (SAMBAH, 2016). The Belt Sea population size is estimated to
approximately 18,500 individuals in 2012 (Sveegaard et al. 2013) and during the SAMBAH study
more than 20,000 porpoises was detected by acoustic data loggers (SAMBAH, 2016).

Figure 8-43 Distribution of harbour porpoise in Swedish water. Note that the map shows both the Natura
2000 site Sydvästskånes utsjövatten, and the adjacent Natura 2000 site Falsterbohalvön.

During the summer period (May-October) only the Belt Sea population is expected to be present
in the project area, whereas during the winter season (November to April) the presence be a mix
of the two populations and a lower number of individuals (SAMBAH, 2016). The highest
concentration of harbour porpoise can be expected in the western part of the project area (Figure
8-43, Figure 8-44). Densities in the project area are during the period of May – October between
0 and 0.57 individuals/km2 and for the period November to April 0 to 0.37 individuals/km2
(SAMBAH 2016, Teilmann et al. 2017).
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Figure 8-44 Harbour porpoise subpopulations and distribution for the period May to October and
November to April (SAMBAH 2016).

Main food source for harbour porpoise is various fish species, especially cod, herring and sprat
(Börjesson & Berggren 2003), but the species is an opportunistic feeder, adapting the feeding
behaviour towards available prey. Diving depth is usually no more than 50 m, which indicate that
harbour porpoise can dive to all water depths of the project area (Section 8.1.1).
Harbour porpoises use echo localisation for foraging, communication and navigation and are
hence able to navigate and search for prey in complete darkness. Hearing capabilities is a key
feature of the species, although harbour porpoise have good vision under water. The optimal
hearing range is shown by the audiogram in Figure 8-45 (the interval above the line).

Figure 8-45 Audiogram for harbour porpoise (modified from Kastelein et al. (2010), Andersen (1970)
and Popov et al. 1986). The audiogram shows the hearing threshold; harbour porpoise can detect sound
levels above the threshold (the line) for each frequency. The best ability to detect sound is at
frequencies with the lowest threshold.

Harbour porpoise breed from mid-June to late August in the Baltic Sea, where calving is taking
place in May-June and mating in July-August (SAMBAH, 2016). The female give birth to a single
calf. The calf is depending on their mother the following 12 months. There are no specific
breeding areas identified in the Baltic Sea, but areas around the Northern and Southern Midsjö
Banks south of Gotland are considered important (SAMBAH, 2016). It is assumed that harbour
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porpoise is especially sensitive during the breeding period, and the calves are considered
vulnerable during the lactation period, which lasts 8-11 months.
The species is strictly protected under Annex IV of the Habitats Directive (EU Directive on the
Conservation of Natural Habitats and Wild Flora and Fauna - 92/43/EEC). Furthermore, it is
included on the Bonn Convention Appendix II 3. The Baltic Sea population is assessed as Critically
Endangered and the Belt Sea population as Vulnerable on the HELCOM Red List.
Based on the Habitats Directive, the Swedish Government has appointed several new Natura
2000 sites for the protection of harbour porpoise. One of these new areas is Sydvästskånes
utsjövatten, located along the Swedish part of the route, see Section 9.2.8.
Surveys within the Baltic Pipe project
Within the Baltic Pipe project, a survey of harbour porpoises and the assessment of their
occurrence in the survey area are conducted using 20 C-PODs. The monitoring includes also a
survey of the ambient noise using three SM4M sensors. Acoustic monitoring instruments for both
harbour porpoise detection (C-POD) and ambient noise monitoring (SM4M) was distributed
evenly over the survey area to obtain the best estimates of harbour porpoise occurrence in the
survey area.
Acoustic monitoring with C-PODs has been executed from November 2017 to April 2018.
Coverage is 90 to 95% in the reporting period (winter period) despite problems with malfunction,
likely due to device failure. The results show patterns of the harbour porpoise occurrence similar
to those found in other studies (Figure 8-46). For example, it was found that the density of the
harbour porpoises in the Baltic decreases from west to east (Verfuss et al. 2007; Amundin, 2016;
www.sambah.org). The percentage of detected positive days in the eastern part of the study area
is in line with other findings – more porpoises can be found in the western part of the Baltic sea
(Verfuss et al. 2007). In summary, the results from the C-POD monitoring are in line with the
previous investigations. Further obtained data will be compared with previous investigations in
this area during the continuing monitoring program.

3

Bonn convention: Convention on the Conservation of Migratory Species of Wild Animals (CMS): The Convention provides a global

platform for the conservation and sustainable use of migratory animals and their habitats. It brings together the States through which
migratory animals pass (called the Range States) and lays the legal foundation for internationally coordinated conservation measures
throughout a migratory range.
Migratory species threatened with extinction are listed on Appendix I of the Convention. CMS Parties strive towards strictly protecting
these animals, conserving or restoring the places where they live, mitigating obstacles to migration and controlling other factors that
might endanger them. Migratory species that need or would significantly benefit from international co-operation are listed in Appendix
II of the Convention.
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Figure 8-46 Results from C-POD detections of harbour porpoise in the Baltic Pipe project winter survey.
Harbour porpoise distribution presented as proportion of DPD (detected positive days) based on acoustic
monitoring (C-PODs) for the period November mid-February and from mid-February to April 2018.

Surveys from aeroplane has also been performed (November 2017, February 2018 and March
2018). These visual observations are focused on coastal areas within the project. Sightings of
harbour porpoises from the aeroplane were very sporadic. Pictures taken from aeroplanes in
areas of mid-to-low porpoise density showed that it is hard to detect porpoises in this way.
8.2.3.2 Impact assessment
In connection with the construction and operation of the Baltic Pipe, three potential sources of
impact have been identified and are presented in Table 8-61.
Table 8-61 Potential impacts on marine mammals.

Potential impact

Construction

Suspended sediments (SSC)

X

Physical disturbance above water

X

Underwater noise

X

Operation

The following potential impacts are screened out:
Contaminants and nutrients (construction): Screened out due to the extremely low
exposure time and very low concentrations of bioavailable contaminants released to the water
column from project-related activities (Appendix 4).
Presence of pipeline (operation): The pipeline will occupy a very small part of the seabed. In
addition, the introduction of a new habitat (i.e. new hard substrate) and habitat loss (i.e. from
the footprint of the pipeline and support structures), which have been screened out as an impact
on the food source (fish), hence, no impact on marine mammals is foreseen (Appendix 4).
Underwater noise from gas flow in the pipeline (operation): Low-frequency noise from the
pipeline will be audible for marine mammals very close to the pipeline. As the pipeline will occupy
only a very limited space, and the range at which it will be audible will be strictly local, this is not
likely to impact marine mammals (Appendix 4).
Indirect impact from changes in food source (construction and operation): As no
significant impacts on fish or benthic flora and fauna are anticipated here will be no indirect
impact on marine mammals that feed on these organisms.
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Suspended sediments
Impacts on marine mammals from suspended sediment (increased SSC) dispersed from the
construction works may entail visual impairment and behavioural impacts, i.e., avoidance of
sediment plumes.
Modelling results from increased SSC can be seen in Appendix 4.
Harbour porpoise
Harbour porpoises use echolocation for orientation and in the search for prey (Wisniewska et al.,
2016; Teilmann et al., 2007). In addition, due to their high mobility and ability to avoid sediment
plumes, the sensitivity to increases in SSC is low.
The impact from sedimentation spread is short-term and local and sedimentation limited to areas
in close vicinity to the construction site, as outlined in Appendix 4, Suspended sediments and
nutrients. The sedimentation spread is expected to settle within hours. The timeline for these
increased levels of sediment in the water column is too short for any impacts on food webs to
occur.
As the increase in SSC will be temporary, with low concentrations outside the construction site,
visual and behavioural changes, which can cause an impact, are not likely to occur. Thus,
combined with the low sensitivity in relation to SSC, the impact severity is negligible and hence
not significant.
Harbour seal and grey seal
Studies have shown that vision is not essential for seals to navigate and forage in water (Weiffen
et al., 2006), and as for harbour porpoises, seals are highly mobile; hence, their sensitivity in
relation to SSC is low.
As the increase in SSC is temporary, with low concentrations outside the construction site, visual
and behavioural changes, which can cause an impact, are not likely to occur. This combined with
the low sensitivity yields a negligible impact severity, which is hence not significant, Table 8-62.
Table 8-62 Impact significance on marine mammals from suspended sediment.

Magnitude of impact
Sensitivity
Suspended
sediment

Low

Intensity

Scale

Duration

Minor

Local

Immediate

Severity of
impact

Significance

Negligible

Not significant

Physical disturbance above water
The physical disturbance from construction-related activities above water could potentially disturb
seals, but seals in general are not considered sensitive to disturbance (Blackwell et al., 2004).
During periods of breeding and moulting, seals are sensitive to physical disturbance on land near
colonies (Galatius, 2017). As the construction activities will not occur close to colonies, as the
closest colony is Måkläppen at the coast of Falsterbo, impacts on breeding and moulting seals are
not likely to occur.
The physical disturbance of marine mammals from the presence of vessels, which is relevant for
both harbour porpoises and seals, is considered negligible compared to the disturbance from
underwater noise (Table 8-63).
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Table 8-63 Impact significance on marine mammals from physical disturbance above water.

Magnitude of impact
Sensitivity
Physical
disturbance
above
water

Intensity

Scale

Duration

Minor

Local

Immediate

Low

Severity of
impact

Significance

Negligible

Not significant

Underwater noise
Construction activities, such as rock installations, trenching, pipe-lay and ship traffic are
characterised as a continuous noise. As described in Appendix 4, it is assessed that noise from
trenching and pipelay will be at the same noise level as from ambient noise in the area, as the
background levels in the Baltic Sea, where there are already large volumes of ship traffic, are
relatively high.
In addition, behavioural reactions to underwater noise from construction activities such as rock
installation and ship traffic will occur near the pipeline and the construction vessels. Within the
Swedish EEZ the total duration for pipeline installation, including seabed interventions, can be
estimated to 3 months.
The duration will be immediate and will cease after the activity has ended. Based on this, it is not
likely that there will be significant impacts on marine mammals (Table 8-64).
Table 8-64 Impact significance on marine mammals from underwater noise from construction activities.

Magnitude of impact
Sensitivity
Underwater noise

High

Intensity

Scale

Duration

Minor

Local

Immediate

Severity
of impact

Significance

Negligible

Not significant

8.2.3.3 Conclusion
The potential impacts on marine mammals resulting from construction of the planned pipeline
within the Swedish EEZ are summarized in Table 8-65. The conclusion no significant impact is
also supported by the expert report on potential impacts on Harbour porpoise from Baltic Pipe,
made by Aarhus University, see Appendix 8.
Table 8-65 Overall impact significance on marine mammals.

Potential impact

Severity of impact

Significance

Transboundary

Suspended sediments

Negligible

Not significant

No

Physical disturbance above water

Negligible

Not significant

No

Underwater noise

Negligible

Not significant

No

Seabirds and migrating birds
8.2.4.1 Baseline
The Baltic Sea is in general a very important area for birds that can be found widespread, and the
birdlife is especially rich along the coasts of Skåne.
In coastal areas bird species using the shallow sea bays as feeding resources as these areas
provide a high biological production. Grazed pastures along the coast and rocky islets are
habitats for a large number of breeding species. The Falsterbo area, at the Swedish coast north
of the pipeline route, is covered by several forms of nature protection areas relating to birds,
including Natura 2000, MPA (Marine Protection Area) and IBA.
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A part of the coast in Skåne is listed as an IBA-area (Important Bird and Biodiversity Areas,
appointed by BirdLife International) since it is also an important resting and wintering area for
seabirds (Birdlife international 2018). The northwest part of the Natura 2000 site Sydvästskånes
utsjövatten, where it borders to Falsterbo (SPA-area Falsterbo-Foteviken and SCI-area
Falsterbohalvön), is of interest as a wintering and resting site for bird species such as velvet
scoter (Melanitta fusca), common scoter (M. nigra), long-tailed duck, common eider (So
materia mollissima) and red-breasted merganser (Mergus serrator). However, the Natura 2000
site Sydvästskånes utsjövatten is not protected under the Birds Directive as a SPA-area
(Länsstyrelsen i Skåne län 2016).
Seabirds in the project area
Shallow offshore areas of the Baltic Sea can have a function as wintering areas for bird species
diving for food and for gulls and mews, as the areas are being used as feeding areas during
wintering season. However, the offshore marine areas south of Falsterbo is not considered to be
an area of importance for wintering birds (Durinck 1994). Previous surveys of birds in the project
area in Swedish waters, indicate that only small densities of long-tailed duck (Clangula hyemalis),
little gull (Hydrocoloeus minutus), common gull (L. canus), herring gull (L. argentatus), great
black-backed gull (L. marinus), common guillemot (Uria aalge) and black guillemot (Cepphus
grylle) occur occasionally in the area during winter.
Long-tailed duck (Clangula hyemalis)
The long-tailed duck population in northern Europe (and Siberia) is of global concern and an
international action plan for the wintering population of long-tailed duck is being established by
AEWA (AEWA 2015). Long-tailed duck is classified as Vulnerable on the EU Red list (Birdlife
International 2018) and in Sweden the wintering population of long-tailed duck is listed as
Endangered on the Swedish Red list. The population has declined drastically in the past centuries,
but the reason for this decline is not clearly established. Declines are explained by impacts from
predators in summer areas, hunting, deteriorated quality in food resources, impact from oil spill
and birds dying as a result of by-cath. The birds that winter in the Baltic Sea area come from
breeding populations in northern Scandinavia, northern Russia and western Ireland. During the
non-breeding season, long-tailed ducks prefer brackish and marine coastal areas as well as
shallow offshore banks. When present in off-shore areas the species generally occur in waters
areas up to 35 m depth.
Common eider (Somateria mollissima)
The population of common eider is currently decreasing. The population size is estimated to
decrease by 30-49% over the period from 2000, when the declines were estimated to have
begun, to 2027 (three generations) resulting in its classification as Vulnerable (VU) on the
European red list (Birdlife International 2018). The Swedish population is on the Swedish red list
as Vulnerable. The population is expected to decrease further in the future due to low numbers of
females, both young and adult. Although the cause of this is unclear, and theories that are being
investigated are increase in the number of predators or poor quality of blue mussels (the main
food source), thiamine deficiency or more wide-scale changes in the marine environment, such
as quality of staging and wintering areas (Artdatabanken, 2018). Shallow offshore areas are
important for the species, mainly during migration. The eider prefers depths up to 20-30 m
where they dive for mussels on the sea bottom (Durink 1994).
Common guillemot (Uria algae)
Both Swedish and Danish populations are considered stable, but there appears to be a decline on
European level and the species is classified as Near Threatened on the European red list. The only
Danish breeding site for common murre is located at areas around Bornholm, east of the Swedish
route.
Black guillemot (Cepphus grylle)
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The black guillemot is a mainly fish-eating bird that can occur in offshore areas during winter.
The population has decreased in Sweden by 20% during the past 20 years. Major threats
offshore are considered to be oil spills and bycatch. The black guillemot is considered Near
Threatened on the Swedish red list (Artdatabanken 2018). Trend on EU-level appears to be
decreasing. The decline is not believed to be critically rapid and the species is evaluated as Least
Concern (LC) on the EU red list (Birdlife International 2018). The preferred water depths of black
guillemot are in general 10-30 m (Durink 1994).
Velvet scoter (Melanitta fusca)
Velvet scoter winters in shallow offshore areas. The population size in Europe is estimated to
have decreased by 30-49% during 1991-2014 (three generations). Although the decline may now
have faded the species is still classified as vulnerable (VU) (Birdlife International 2018). Velvet
scoter is considered Near Threatened on the Swedish red list. Surveys along the east coast
indicate a decrease of 50–60 % in Sweden the past 10–25 years. There are fewer numbers of
velvet scoter along the coast of Skåne compared to the east coast.
Common scoter (Melanitta nigra)
The common scoter winters in the southern parts of the Baltic Sea. The bird feeds on mussels at
water depths of 5-15 m (Durink 1994). The population in Sweden is considered stable. The
population on EU level is also considered stable (Birdlife International 2018).
Red-breasted merganser (Mergus serrator)
Red-breasted merganser prefers water depths of less than 30 m. Previous studies indicate
somewhat higher densities in the waters west of Bornholm during winter (0,1-0,99 ind./km2)
(Durinck, 1994). The population size in Europe is estimated to be decreasing at a rate
approaching 30% in 21.9 years (three generations) and is classified as Near Threatened (NT)
(Birdlife International 2018). The Swedish population is considered stable (Artdatabanken 2018).
Razorbill (Alca torda)
There is an important breeding site for razorbill north east of Bornholm (Christiansø) where
approximately 1,200 pairs of razorbill breed. The Swedish population of razorbill is considered to
be stable but at EU-level there is a decline, resulting in its classification as Near Threatened on
the EU red list (Birdlife International 2018). This species can occur at marine areas of great
depths (0-100 m depths), but previous studies has not reported any large numbers from the area
of the planned pipeline route in the Swedish EEZ.
Herring gull (Larus argentatus)
Herring gull is considered Vulnerable on the Swedish red list as a result of a decrease in the
population during the past 10 years (20-30 %). The reason for this decrease is believed to be a
result of poor quality in habitats, hunting and predation. It is classified as Near Threatened (NT)
(Birdlife International 2018). Herring gull and other gulls such as common gull and little gull are
typical species of the open sea areas.
Table 8-66 Species list based on results from seabird survey in the Natura 2000 site Sydvästskånes
utsjövatten.

Species
Long-tailed duck (Clangula
hyemalis)
Common eider (Somateria
mollissima)
Common murre (Uria aalge)
Black guillemot (Cepphus
grylle)
Velvet scoter (Melanitta
fusca)
Common scoter (Melanitta
nigra)
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IUCN Red list

EU Red list

Swedish Red list

VU

VU

EN (wintering population)

NT

VU

VU

LC

NT

LC

LC

LC

NT

VU

VU

NT

LC

LC

LC
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Species
Red-breasted merganser
(Mergus serrator)
Razorbill (Alca torda)
Herring gull (Larus
argentatus)

IUCN Red list

EU Red list

Swedish Red list

LC

NT

LC

LC

NT

LC

LC

NT

VU

Previous studies of seabirds in Swedish project area
An area south of Falsterbo served as a reference area for a monitoring program for a new wind
farm at Lillgrund between 2006 and 2011 (Vattenfall 2011, Nilsson et.al 2011). Aerial surveys
were made during winter-early spring at a total of 21 occasions. The nearest survey lines were
located 15 km north of the Baltic Pipe route. The results from the study did not provide enough
statistics on species to make certain conclusions, but five species were analysed in terms of
distribution in the area. These species were chosen because of their regular appearance at the
Lillgrund area; great cormorant (Phalacrocorax carbo), long-tailed duck, common eider, redbreasted merganser and herring gull. Distribution maps from other bird species occurring south
of Falsterbo is therefore not developed based on this study.
The study showed that large flocks of migrating common eiders were regularly found resting in
the waters south of Falsterbo during spring. Up to 1,000 individuals per survey point could be
observed. However, over deeper waters of the studied area the numbers were much lower.
Survey flights during May indicated that by then the migration period was over.
The numbers of long-tailed duck were occasionally high in the area south of Falsterbo. More than
1,000 individuals were sometimes counted in the survey belt (26-100 individuals per survey
point).
Large flocks of cormorant or red-breasted merganser were not observed in the aerial surveys
south of Falsterbo, only a few individuals. The herring gull was the most numerous gull species
during the studied winter season, other gulls were only found in smaller numbers. The herring
gull occurred widely spread throughout the surveyed area, but it had its highest densities outside
the area of relevance for the Baltic Pipe project.
Kriegers Flak is a bank area south of the pipeline route and the only area near the pipeline route
with shallow waters that can be expected to attract water fowl to any larger extent. A bird
surveys was performed at Kriegers Flak as part of the permitting process for a wind farm at the
site (during 2002-2004). The dominating group of birds was seagulls (60%). The only mussel
eating bird residing in the area, amounting up to 5,000 individuals in water shallower than 30 m
in the period of November-May. During spring and autumn migration the numbers could reach
10,000 individuals. Surveys of migrating birds were also carried out through visual observations,
radar studies and literature studies (Vattenfall 2015).
Kriegers Flak has been considered to have national importance for the long-tailed duck (SEPA,
2010). However, this bank area does not have the concentrations of bird flocks that can be found
on other investigated offshore banks in the Baltic Sea, for instance Hoburgs bank and the
Midsjöbanks south of Gotland.
Migrating birds
In the project area a great number of migrating birds occasionally occurs. Millions of birds of over
350 species pass the Falsterbo area on their way to south during autumn. Falsterbo is particularly
known for the great number of birds of prey migrating past the area, following the coast line as
much as possible and then further south over the open sea (Länsstyrelsen Skåne län, 2005).
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Migration routes vary between routes with the shortest distances over water. The LillgrundFalsterbo study also gives some information on migration patterns in the Baltic pipe project area,
based on radar information. The study indicates that birds follow the coastline as much as
possible, following the direction southwest from Falsterbonäset (Vattenfall, Lund university
2011).
As mentioned, the birds use the coasts/land masses as guiding lines and therefore often
concentrate at endpoints, and on the other hand, routes that show variability in location and
direction and represent broad-front migratory birds, which move independently of coastal
topography and predominantly during night-time (FEBI, 2013a; Energinet.dk, 2015; Nilsson &
Green, 2011). A large part of the daytime migration takes place at altitudes below 200 m,
whereas most of the night time migration takes place at altitudes above 200 m (Energinet.dk,
2015; Sweden Offshore Wind AB, 2004).
From studies of migrating birds related to the wind farms on Krieger’s Flak, the timing and
intensity of bird migration through the Arkona Basin have been identified. The diversity of bird
migration can be quite high, as shown by visual counts of migration at Krieger’s Flak (surveyed
for 65 days in the German part), during which 116 species were observed. The vertical
distribution of migrating birds showed the same general trends documented by other studies that
birds tend to fly at lower altitudes during head winds and at lower altitudes during the day as
compared to during the night. Overall, most bird echoes recorded during the night were in the
lower 200 m. The data collected on flight patterns documented from migration directions at the
southern Swedish coast showed that small numbers of raptors actually cross the Arkona Basin.
During an average autumn, 40,000-50,000 raptors of various species and 84,000 common
cranes (Grus grus) leave Skåne on their southward migration. For most species of raptors, fewer
than 10% of the birds leaving Skåne cross the Arkona Basin. However, slightly larger proportions
are seen for osprey, harriers and falcons. The results indicate that the flight altitudes close to the
coast are largely dependent on the weather conditions, with most species reducing altitude closer
to the coast during poor visibility and head winds, whereas at greater distances from the coast,
the vast majority of raptors fly at relatively low altitudes (< 200 m) during all weather conditions
when they cross Krieger’s Flak (Energinet.dk, 2015).
Surveys of birds within the Baltic Pipe project
Seabirds
Within the Baltic Pipe project area surveys of seabirds have been performed in the form of
aircraft surveys in November 2017, January 2018, February 2018, March 2018 and April 2018.
In Swedish waters during Jan-March low numbers of long-tailed duck, guillemots and razorbills
(below 50 ind/km2) where observed mainly in connection with shallower waters around Kriegers
flak. The long-tailed duck can be observed in the area during winter. The highest numbers of
long-tailed duck during the surveys are presented in Figure 8-47. The long-tailed duck was in
general the most dominant bird species observed during the Baltic Pipe surveys during this
period, however only low number or no records at all in Swedish part of the route. None of the
mentioned bird species are designated species in the Natura 2000 sites. Other observed bird
species in close vicinity of the pipeline route during the aerial survey were guillemots, razorbills,
common gull and herring gull (all at lower densities than 50 individuals/km2).
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Figure 8-47 Distribution of long-tailed duck individuals during winter flight 2018-02-08 (Baltic Pipe
surveys).

During April 2018 the numbers could range up to 50-250 ind/km2 in the Swedish part of the
pipeline route, mainly common gull, herring gull, guillemot species and razorbills.
None of the above-mentioned bird species are designated species in the Natura 2000 sites.
Migrating birds
Surveys of migrating birds are also conducted within the Baltic Pipe project (MEWO, MIG 2018).
In total six monthly surveys of migrating birds have been performed (March-October 2018) at
nine stations, which means that the autumn season will also be covered.
The survey is made from two ships using the following observation routines:
•
•
•
•

Visual observations, day;
Horizontal radar tracking, day;
Rangefinder height measurements, day;
Automated horizontal and vertical radar recordings, day and night.

One station is located in Swedish waters, in the middle of the Swedish route. Surveys of
migrating birds have been performed during spring, (March, April, and May 2018) (Rambøll,
2018v) to confirm the general springtime migration pattern.
Results from spring surveys (March-May) has been analysed based on distribution of different
groups of bird species. In March the dominating group was geese and swans (about 50%). Also
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occurring in the area were groups of auks and ducks. A small proportion of gulls, terns and
cormorants also occurred in the area. In April the domination group were ducks (about 50%) but
also occurring in the area were cormorants, raptors, cranes, pigeons and passerines.
In May the domination group (almost 50%) were gulls and terns. Ducks, auks, raptors and
cranes also occur in the area.
In total 32 different bird species were observed at the Swedish station. Of these, 3 species
designated in the Natura 2000 site Falsterbo-Foteviken were observed, none of them on the
Swedish or European red list; whopper swan (Cygnus Cygnus), great cormorant (Phalacrocorax
carbo) and Arctic tern (Sterna paradisaea). The most frequently observed species were common
eider (April), common crane (Grus grus), great cormorant (April), razorbill (March), Canada
goose (Branta canadensis) (March) and also unidentified geese (March) and passerine species
(April).
During the first three migrating surveys (spring season), a total number of 90 bird species were
observed in the Baltic Pipe project area as a whole. In general, the intensity of migration was
highest at the stations closest to the coasts of Poland and Denmark.
In summary, with current knowledge the project area in Swedish waters is not considered to be
important to migrating or resting bird species. In winter, flocks of common eider and long-tailed
duck and a few other species of diving birds can be found resting and feeding in nearby areas,
though at shallower waters than 20 meters.
8.2.4.2 Impact assessment
In connection with the construction and operation of the Baltic Pipe, two potential impacts have
been identified (Table 8-67).
Table 8-67 Potential impact on wintering birds.

Potential impact

Construction

Operation

Physical disturbance above water

X

X

Risk for collision

X

Experience from the Nord Stream pipeline and the results of bird monitoring showed that the
construction and operation of the NSP did not have a negative impact on water birds in the
regions (Germany, Russia) where the monitoring of birds took place (Nord Stream, 2013; Nord
Stream, 2014), and therefore the following impacts have been screened out:
Contaminants and nutrients (construction): Screened out due to the extremely low
exposure time and very low concentrations of bioavailable contaminants released to the water
column from project-related activities (Appendix 4).
Presence of pipeline (operation): The pipeline will occupy a very small part of the seabed. In
addition, impacts from the introduction of a new habitat (i.e. new hard substrate) and habitat
loss (i.e. from the footprint of the pipeline and support structures), which could potentially affect
the availability of the food source (fish) have been assessed as negligible or screened out.);
Hence, no impact on marine birds is foreseen (Appendix 4).
Indirect impact from changes in food source (construction and operation): As no
significant impacts on fish or benthic flora and fauna are anticipated there will be no indirect
impact on the marine birds that feed on these organisms.
Suspended sediment (Construction): As increased SSC dispersed from the construction
works above 10 mg/l is expected to last less than 12 hours no impact in the form of decreased
water transparency or reduced visibility and feeding efficiency for marine birds is foreseen
(Appendix 4).
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Physical disturbance above water
Physical disturbance above water is the identified as a potentially impact on wintering birds from
the project. It will originate from the presence of vessels (i.e. the lay barge and support vessels)
travelling to the construction site, and from the presence of vessels operating along the pipeline
route during planned inspections and maintenance activities in the operational phase.
Seabirds respond to the visual presence of moving vessels as well as the resulting noise. Some
species, such as common eider, long-tailed duck and divers, seem to habituate to maritime
traffic, which takes place at the same location and with the same timing pattern, such as shipping
lanes and regular ferries (Schwemmer et al., 2011).
As the birds will have to move away (i.e. by swimming, diving, and/or flying), this take-off may
cause an energetic cost, therefore, lose essential time for foraging and resting essential for
mainly the wintering sea birds. As an example, the common scoter has been observed to be very
reluctant about returning to its former position and resuming its previous activities, after a given
disturbance has ceased (Schwemmer et al., 2011).
Several studies demonstrate bird avoidance (i.e. diving, swimming) and flush distances from 200
m to more than 2,000 m from ships. In general, the common eider, guillemot and razorbill
respond less to disturbance from ships, with flush distances of approx. 200 m; the long-tailed
duck shows a flush distance of 400 m; divers and the common goldeneye have flush distances of
up to 1,000 m (Skei, 2014; Garthe and Hüppop, 2004; Schwemmer et al., 2011 and Topping et
al., 2011). The common scoter responds to disturbance with a flush distance of up to 1,000 m,
and when in large flocks, the flush distance is up to 2,000 m from the vessel (Schwemmer et al.,
2011). So, the flush distance depends on the specific bird species; but it is also influenced by the
time of year, vessel speed, wind speed, wave height (i.e. the higher the wind speed and wave
height, the shorter the flush distance). Furthermore, the behaviour of birds is also influenced by
flock size; the larger the flock, the greater the flush distance (Schwemmer et al., 2011).
Presence of vessels (construction)
In general, seabirds in the Baltic Sea are widely dispersed most of the year. There is a high
seasonal variability in the occurrences of seabirds in the Swedish part of the pipeline route.
During winter, some seabirds concentrate around the shallower areas at Kriegers flak, an area
that can be considered to have some importance for wintering birds. Therefore, the potential
impact will depend on the timing of construction activities, prevalent bird species, densities and
season. However, the pipeline route is within an area of waters with depths of more than 30 m,
and this is not the preferably depths of benthic feeders, such as common eider or long-tailed
duck.
When pipe-lay takes place at water depths > 20 m, the lay barge and supporting vessels will
have a speed of 2.5-4 km/day. The construction works related to the offshore pipeline
construction will be within a zone of 1,000 - 1,500 m around pipeline, including involved vessels
and accompanying ships.
Numbers of seabirds in the Swedish pipeline route have a seasonal variability. Disturbance from
the construction activities will, if the construction period coincides with the wintering period
(November – April), impact birds within the construction corridor (up to 1,500 m around the lay
barge) and potentially within a wider corridor, depending on the species/flush distance. However,
in the Swedish EEZ, the winter period can be avoided also in respect of presence of the
threatened Baltic Sea population of harbour porpoise, see Section 8.2.3, Marine mammals.
Long-tailed duck and common eider are two threatened species that occasionally occur in high
numbers in the area, mainly around Kriegers Flak, whereas all other birds in this area are found
in much lower densities.
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Due to the response to disturbance from the presence of vessels and construction activities, the
sensitivity of seabirds is high. However, as the presence of vessels will have a short duration
within any given location, the disturbance of birds will be of minor intensity, temporary, i.e.
immediate, and local to regional in scale. The severity of the impact is minor and the resulting
disturbance of wintering birds from the presence of vessels during pipe-lay is assessed to be not
significant.
Risk of collision
For migratory birds, there is a general risk of collision in connection with offshore construction
activities, as birds may be attracted to the artificial lights from the lay barge and accompanying
ships. The risk of collision is especially pronounced during bad weather conditions with low
visibility, and during the night, when land bird species such as passerines migrate. For birds that
migrate during the daytime, the collision risk is lower, in part because these birds often travel
close to land as they prefer the shortest distances over water and in part because vessels will be
more visible during the daytime. Staging waterbirds are mostly active during daytime, though
some species may move between resting and foraging habitats during twilight. However,
considering the low densities of birds in the area all relevant wintering/staging bird species are
considered to be at a low risk of collision with the lay barge and other construction vessels.
Among the migrating birds, autumn season is known to be the most numerous one in terms of
birds migrating from the Falsterbo peninsula. However, the birds follow the coast as far as
possible. It is not likely that the Swedish pipeline route will interfere with any significant
migration route, although migrating species occur in the area. Also, not all migrating birds pass
the through Falsterbo area.
The sensitivity of birds to risk of collision is considered high; however, as the lay barge and other
vessels will occupy a relatively small area at any given time during construction, in relation to the
total area available for migratory bird species, and as the monitoring during construction of the
NSP confirmed that very few migrating birds were observed to have collided with construction
vessels (Nord Stream, 2013), it is therefore expected that the risk of bird collision will be quite
small and will not impact migratory populations. The severity of the impact is negligible, and the
risk of collision is assessed to be not significant.
Presence of vessels (operation)
During operation, vessels will be involved in the supervision of the pipeline, with an expected
frequency of surveys and maintenance being 1-2 times per year during the first years and once
every 5 years thereafter. The disturbance of wintering birds by the presence of vessels during
operation will be almost identical to the disturbance during pipe-lay and will thus be dependent
on the time of year. However, the higher speed of inspection vessels may cause even more birds
to fly off compared to the situation during pipe-lay.
Due to the response of birds to disturbance from the presence of vessels during operational
phase inspection and maintenance of the pipeline, the sensitivity of birds is high. However, as
vessels will be present at any given location for a short duration, the disturbance of birds will be
of minor intensity, temporary, i.e. short term, and local to regional in scale. The severity of the
impact is minor and the resulting disturbance of wintering birds from the presence of vessels is
assessed to be not significant.
Summary of physical disturbance above water
A summary of the magnitude of impact and the impact significance is presented in Table 8-68.
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Table 8-68 Impact significance on staging/wintering seabirds from physical disturbance above water.

Magnitude of impact
Sensitivity

Intensity

Scale

Duration

Physical
disturbance above
water

High

Minor

Local/regional

Immediate

Risk of collision

High

Minor

Local/regional

Immediate

Severity
of
impact

Significance

Negligible

Not

- Minor

significant

Negligible

Not
significant

8.2.4.3 Conclusion
The potential impacts on wintering (staging) seabirds and migrating birds resulting from
construction and operation activities of the proposed pipeline within the Swedish EEZ are
summarized in Table 8-69.
Table 8-69 Overall impact significance on seabirds (wintering and migrating).

Potential impact
Physical disturbance above water
(Presence of vessels –
construction)
Physical disturbance above water
(risk of collision)
Physical disturbance above water
(Presence of vessels – operation)

Severity of impact

Significance

Transboundary

Negligible – Minor

Not significant

No

Negligible

Not significant

No

Negligible

Not significant

No

Annex IV species
8.2.5.1 Baseline
The harbour porpoise (P. phocoena) is the only Annex IV species found in the Swedish offshore
section of the Baltic Sea. Details about this small marine mammal, distribution, and key biological
features, are described in Section 8.2.3.
Assessments of impacts on Annex IV species have been done with regards to the ecological
functionality in breeding and resting areas, hence breeding and resting areas are specified below.
It can be seen in Figure 8-44 that within the Swedish section of the Baltic Sea, the highest
probabilities of detecting harbour porpoises are found in the most western part (SAMBAH 2016).
Harbour porpoise are continuously swimming and have no specific resting sites.
Two populations of harbour porpoise can be seen in the western Baltic Sea; Belt Sea population,
which is present in the Arkona Basin year-round, and the Baltic Sea population, which is present
in the Arkona Basin during the winter period (November to April) (SAMBAH, 2016).
8.2.5.2 Impact assessment
The methodology for the impact assessment for Annex IV species is described in Appendix 2.
In accordance with the Directive, the following is prohibited for strictly protected species
(emphasis added):
•
•
•

•

All forms of deliberate capture and keeping and deliberate killing;
Deliberate damage to or destruction of breeding or resting sites;
Deliberate disturbance of wild fauna particularly during the period of breeding, rearing
and hibernation, in so far as disturbance would be significant in relation to the objectives
of this Convention;
Deliberate destruction or taking of eggs from the wild or keeping these eggs even if
empty.
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•

Possession of and internal trade in these animals, alive or dead, including stuffed animals
and any readily recognisable part or derivative thereof, where this would contribute to
the effectiveness of the provisions of this Article.

Planned project activities will not cause intentional or deliberate capture or killing of harbour
porpoises, hence an assessment is not relevant for the planned project activities.
Deliberate disturbance of wild fauna, as listed above, can be of concern with respect to the
planned pipeline, as activities from the construction and operation of the pipeline may cause
disturbance. The remaining prohibited actions listed above are not a concern for this project.
A key issue in the assessments for Annex IV species is the ecological functionality of breeding
and resting areas. Ecological functionality means the ability of the population to reach or sustain
a viable population size, with the potential to reach or maintain favourable conservation status
within the entire range of the species, hence the maintenance of the breeding and resting areas.
Thus, Article 12(1)(d) of the Habitats Directive ensures that such sites and areas are not
damaged or destroyed by human activities.
Potential impacts on harbour porpoises have been identified in the marine mammals section of
this report, Section 8.2.3. Only not significant impacts have been identified for the planned
project activities. The conclusion no significant impact is also supported by the expert report on
potential impacts on Harbour porpoise from Baltic Pipe, made by Aarhus University, see Appendix
8. In addition, as specified in the marine mammals section, there are no specific breeding areas
identified in the Baltic Sea. The area around the Midsjö Banks are considered important for
breeding (SAMBAH, 2016), at a distance from the pipeline of more than 120 km.
Based on this, it is not likely that there will be significant impact on the harbour porpoise
populations and the ecological functionality of the species will therefore not be impaired.
Biodiversity
8.2.6.1 Baseline
Biodiversity generally refers to the variety and variability of life in an area. According to the
United Nations Environment Programme (UNEP), biodiversity typically measures variation at the
genetic, the species, and the ecosystem level.
Sweden has signed the UN Biodiversity Convention (Order of convention no. 142 of 21st of
November 1996), adopted at the Rio World Summit in 1992, together with 189 other countries
and the EU (October 2008). The purpose of this Convention is to preserve biodiversity, promote
sustainable exploitation of natural resources and ensure a fair distribution of the yield by
exploiting genetic resources.
The Baltic Sea holds a unique composition of species and landscapes with a diversity of species
(plankton, benthic flora, benthic fauna, birds, marine mammals, and fish) including the marine
protected areas and marine Natura 2000 sites.
According to the Baltic Sea Action Plan (HELCOM, 2007), one of the targets for good
environmental status is to reach a favourable status of Baltic Sea biodiversity. This is done by
securing the natural marine and coastal landscapes as well as thriving and balanced ecological
communities and viable populations of species.
In HOLAS I (Holistic Assessment of the Ecosystem Health of the Baltic Sea), an assessment of
the biodiversity status was made in 2010 for 22 areas in the Baltic Sea (HELCOM, 2010a).
Assessment was based on the ecological objectives of landscapes, communities and species,
which structure the biodiversity. The interpolated biodiversity status was then applied and ranged
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from high (value 50) to low (value 7). The interpolated biodiversity status in the Arkona Basin, in
the part where the Baltic Pipe project is planned, was assessed as medium as a result of abiotic
and biotic conditions as well as existing pressures from eutrophication, exploitation of resources,
contaminants and non-indigenous species.
In HOLAS II, covering the period from 2011-2016, assessment of the biodiversity in the Baltic
Sea has been made for different receptors, i.e. pelagic habitats, fish and seals. However, none of
these receptors have a Biodiversity Quality Ratio (BQR) over 0.6, which is the ratio that
corresponds to good biodiversity status (HELCOM, 2018f). No assessment was presented for
benthic habitats.
8.2.6.2 Impact assessment
To assess potential impacts on the offshore biodiversity, it is important to look at both direct and
indirect impacts on species and habitats that comprise the marine ecosystem, and to consider
possible cumulative effects. This can be done by assessing whether there will be:
•
•
•
•
•

Loss or fragmentation of habitats;
Significant impacts at the individual level for vulnerable species;
Significant impacts at the population level for more common species;
Additional pressure from already existing pressures, e.g. eutrophication or contaminants;
Cumulative effects from other projects or cumulative effects within the project.

The sensitivity of biodiversity is high and areas with low biodiversity will be more sensitive to
impacts than areas with high biodiversity.
The list of potential impacts on offshore biodiversity relates to impacts on pelagic and benthic
habitats, and the species living in these habitats. Based on the impact assessment of descriptor
Biodiversity (D1) in the Marine Strategy Framework Directive (Appendix 3) and the impact
assessment on protected areas offshore (Section 8.2.7) and Natura 2000 sites (Section 8.2.8),
the potential impacts on offshore biodiversity from the Baltic Pipe project are listed in Table 8-70.
Table 8-70 Potential impacts on offshore biodiversity.

Potential impact

Construction

Physical disturbance of seabed

X

Suspended sediments

X

Sedimentation

X

Contaminants and nutrients

X

Underwater noise

X

Physical disturbance above water

X

Presence of pipeline
Non-indigenous species

Operation

X
X

X

In the Chapter 7, impact assessments have been conducted for benthic fauna, fish, marine
mammals, seabirds, Annex IV species in the Habitats Directive, Natura 2000 sites, together with
an assessment for the descriptor Biodiversity (D1) in the Marine Strategy Framework Directive
(Appendix 3). After mitigation measures (see Chapter 7) no significant impacts on marine
habitats or species have been identified in these assessments.
8.2.6.3 Conclusion
Based on the above, the direct impacts from the construction and operation of the Baltic Pipe
project on the offshore biodiversity in the Baltic Sea will not be significant. There will be no
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significant loss of or changes to benthic and pelagic habitats and no significant effects at the
population level for marine species, Table 8-71.
Table 8-71 Impact significance from the potential impacts on biodiversity during the construction and
operation of the pipeline and after mitigation measures.

Magnitude of impact
Sensitivity

Severity
of impact

Significance

Intensity

Scale

Duration

High

Moderate

Local

Long-term

Minor

Not significant

sediment
Suspended
sediments

Medium

Minor

Local

Immediate

Negligible

Not significant

Sedimentation

Medium

Minor

Local

Short-term

Minor

Not significant

Low

Low

Regional

Immediate

Negligible

Not significant

High

Minor

Regional

Immediate

Negligible

Not significant

High

High

Local

Long-term

Negligible

Not significant

High

Minor

Long-term

Negligible

Not significant

Physical
disturbance of

Underwater
noise
(construction
activities)
Physical
disturbance
above water
Presence of
pipeline
Non-indigenous
species

Local to
regional

When looking at possible cumulative effects with other projects (Chapter 9) or within the project,
several existing and planned activities could potentially have a cumulative impact. However,
based on the assessments performed there will be no significant impacts from cumulative
activities on the marine environment and hence no significant impact on biodiversity. The Baltic
Pipe project will not add to the degree of eutrophication or levels of contaminants in the Baltic
Sea, which are the main pressures on the benthic environments that form the basis of the
different marine habitats in the Baltic Sea.
The Baltic Pipe project will not result in significant impacts on biodiversity and will not enhance
the existing main pressures on biodiversity from eutrophication or contaminants. The Baltic Pipe
project will not significantly impact the goal in the Baltic Sea Action Plan of reaching a favourable
status for Baltic Sea biodiversity.
Protected areas
8.2.7.1 Baseline
The Natura 2000 site Sydvästskånes utsjövatten, which the pipeline route will cross, is described
in Section 8.2.8.
Except for Sydvästskånes utsjövatten there are no other protected areas in the vicinity of the
pipeline route in the Swedish EZZ. However, there are some protected areas on the coast of
Skåne. Around the Falsterbo peninsula there are two Natura 2000 sites, Falsterbohalvön and
Falsterbo-Foteviken. These protected areas are described in Section 8.2.8.
Apart from the above mentioned Natura 2000 sites, there are five areas at Skåne coast with
national or international protection or national interest (Table 8-72). The nature reserves at
Falsterbohalvön and the MPA are to a high degree overlapping and the Ramsar Convention area
is situated within the borders of these protected areas.
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Table 8-72 Protected areas situated at the coast of Skåne (except Natura 2000 sites) (SEPA, 2018).

Protected area
Falsterbohalvöns
havsområde and
Måkläppen
Falsterbo peninsula
with Måkläppen
Falsterbo-

Protection
Nature reserve

Situated within Natura 2000-sites
Falsterbohalvön (SAC) and FalsterboFoteviken (SPA)

Baltic Sea Protected

Same geographical area as Natura 2000-

Areas, MPA

sites Falsterbohalvön (SAC) and Falsterbo-

(HELCOM)

Foteviken (SPA)
Situated within Natura 2000-sites
Falsterbohalvön (SAC) and FalsterboFoteviken (SPA)

Ramsar Convention

Foteviken
Fredshög-

Nature reserve

Stavstensudde

Distance to
pipeline

Location

Måkläppen-

National interest for

Limhamnströskeln

nature conservation

15 km

15 km

20 km

Inshore area west of Trelleborg

24 km

Cover all other protected areas including
Natura 2000-sites Falsterbohalvön (SAC)
and Falsterbo-Foteviken (SPA)

15 km

8.2.7.2 Impact assessment
Impacts on the Natura 2000 sites: Sydvästskånes utsjövatten, Falsterbohalvön and FalsterboFoteviken are assessed in Section 8.2.8.
The construction of the Baltic Pipe in the Swedish EEZ may have a potential impact on the
protected areas at the coast of Skåne. The only relevant impact that may affect species in the
protected areas is physical disturbance above water (Table 8-73). All other impact factors have
been screened out due to the large distance between the pipeline route and the protected areas.
The potential impacts of physical disturbance are only related to birds and seals. Other receptors
within the protected areas have been screened out due to the large distance between the pipeline
route and the protected areas.
Table 8-73 Potential impacts on protected areas.

Potential impact
Physical disturbance above water

Construction

Operation

X

Physical disturbance above water
The following sites may be impacted by physical disturbance above water due to protection of
birds and seals:
•
•
•

Falsterbohalvöns havsområde and Måkläppen, Nature reserves;
Falsterbo peninsula with Måkläppen, MPA;
Falsterbo-Foteviken, Ramsar area.

Seabirds
Seabirds breeding or resting within the protected areas may use the pipeline route area as
feeding ground and potentially be disturbed by the construction activities, i.e. presence of
vessels. However, the distance from the protected sites is large and offshore the density and
prevalence of birds is low. Seabirds can easily find alternative areas for foraging in case of
disturbance. Furthermore, no impact on populations of designated bird species in the Natura
2000 site Falsterbo-Foteviken is expected (see Section 8.2.8), and neither on wintering and
migrating birds (Section 8.2.4), from the activities. Therefore, impact on birds in the protected
areas is assessed to be negligible (Table 8-74).
Seals
The physical disturbance above water from construction related activities could potentially disturb
seals using the pipeline route area as feeding ground. However, seals in general are not
considered sensitive to disturbance (Blackwell et al., 2004) and the distance to the breeding
ground at Måkläppen is more than 20 km (see Section 8.2.3). Furthermore, no impacts on
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marine mammals are expected to occur from the construction activities (Section 8.2.3). Impact
on populations of seals in the protected areas is therefore assessed to be negligible (Table 8-74).
Table 8-74 Impact significance on protected areas from physical disturbance above water.

Magnitude of impact
Sensitivity

Intensity

Scale

Duration

Low

Local

Immediate

Severity
of impact

Significance

Negligible

Not significant

Physical
disturbance

Low

above water

8.2.7.3 Conclusion
Only negligible impacts on seabirds and seals in the protected areas are expected, mainly due to
the distance to the construction activities. The impact on protected areas is therefore considered
to be not significant.
Natura 2000
8.2.8.1 Baseline
Natura 2000 sites are considered to be of outstanding international significance and important to
maintaining biodiversity in the EU. The Natura 2000 is a network established under Habitats
Directive (EU Directive on the Conservation of Natural Habitats and Wild Flora and Fauna 92/43/EEC) and the EU Directive on the Conservation of Wild Birds (79/409/EEC). Together they
establish the legislative framework for protecting and conserving wildlife and habitats in the
European Union. The purpose of the Natura 2000 network is to preserve or restore areas so that
a favourable preservation status can be achieved for habitats and species within their natural
distribution areas. Projects and plans may not, either individually or in combination with other
projects, significantly deteriorate the ecological values for which an area is included in the Natura
2000 network.
The conservation status of habitats can be considered favourable under the following conditions
(SEPA, 2017):
1.
2.

3.

The natural distribution range of the habitats and the areas the habitats cover in the area
are stable or increasing;
The special structure and special functions necessary to maintain the conditions
mentioned in bullet 1 are in place in the long-term and are likely to stay in place in the
foreseeable future;
The conservation status of the typical species of the habitats are favourable.
Conservation status of one species refers to the sum of the factors that affect the species
concerned and which in the long term may affect the natural distribution and quantity of
its populations.

A conservation status of a species is considered favourable when:
1.
2.
3.

Data on population status of the species concerned shows that the species will remain a
viable part of its habitat in the long term;
The natural distribution range of the species is neither diminishing nor likely to diminish
in the foreseeable future;
There is, and is likely to continue to be, a sufficiently large habitat in order to maintain a
long-term population of the species in question.

The Baltic Pipe route passes through or are in near vicinity of several Danish, Swedish and Polish
Natura 2000 sites (Figure 8-48). In the Swedish EEZ the Natura 2000 site Sydvästskånes
utsjövatten (SE 0430187) will be crossed. In addition, two Natura 2000 sites, Falsterbohalvön
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and Falsterbo-Foteviken, are situated at the coast of Skåne 15 km north of the route (Table
8-75).

Figure 8-48 Natura 2000 sites in near vicinity of the pipeline route.
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Table 8-75 Natura 2000 sites in Swedish waters in relation to planned pipeline route.

Natura 2000 site

EU Natura 2000 code

Designation basis

Distance
[km]

Protected species
(1364) Grey seal
(Halichoerus grypus)
(1365) Harbour seal (Phoca
vitulina)
(1351) Harbour porpoise
(Phocoena phocoena)
SCI
Sydvästskånes utsjövatten

SE0430187

Protected habitats
Reef (1170)
199,4 hectares (0.1% of
the total area)

Route
crosses
the area

Sandbanks which are
slightly covered with
seawater at all times
(Sandbanks) (1110) 43 813
hectares (38% of the total
area)
Falsterbo-Foteviken

SPA
SE0430002

Numerous bird species
(>30 species)

15 km

Protected species 1364
Grey seal
(Halichoerus grypus) 1365
Harbour seal (Phoca
vitulina)
Amphibians and plants
(onshore)
Protected habitats
Reef (1170)
203 hectares at
Falsterbohalvön
(<0.5% of the total
protected area)
Falsterbohalvön

SAC/SCI
SE0430095

Sandbanks (1110)
40 230 hectares
(93% of the total
protected area)

15 km

Mudflats and sandflats
(1140)
Coastal lagoons (1150)
Annual vegetation of drift
lines (1210)
Salicornia and other
annuals colonizing mud and
sand (1310)
Atlantic salt meadows
(1330)
11 onshore habitats

Natura 2000 site Sydvästskånes utsjövatten
In December 2016 the Swedish Government appointed the offshore area Sydvästskånes
utsjövatten as a Natura 2000 site based on the Habitats Directive (SCI) for the protection of
species and habitats listed in listed in Annex II and IV. The EU commission ratified the Natura
2000 site in December 2017, according to information from County Administrative Board of
Skåne.
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Sydvästskånes utsjövatten consists of an offshore area with depths down to 44 m. Soft bottoms
are dominating, but elements of hard bottom also occur. The purpose of the protected area is to
protect the habitats Sandbanks (1110) and Reefs (1170) and the protected species harbour
porpoise (P. phocoena), grey seal (H. grypus) and the harbour seal (P. vitulina).
The northwest part of the Sydvästskånes utsjövatten is of interest for wintering birds but is has
not been considered justified by the Swedish Government or the County Administrative Board to
appoint the area as a SPA-area based on the Birds Directive (Regeringen, 2016). The northwest
part borders to the Natura 2000 sites at Falsterbo (SPA-area Falsterbo-Foteviken, SE0430002,
and SCI-area Falsterbohalvön, SE0430095). This part of the Natura 2000 site Sydvästskånes
utsjövatten is of interest as a wintering and resting site for bird species such as velvet scoter
(Melanitta fusca), black scoter (M. nigra), long-tailed duck (Clangula hyemalis), common eider
(Somateria mollissima) and red-breasted merganser (Mergus serrator) (Länsstyrelsen Skåne,
2011).
Target areas of designated habitats
Habitats that can be protected in the Natura 2000 network are listed in Annex I of the Habitats
Directive. Some of the listed habitats are categorised as prioritised, however the habitats
Sandbanks and Reefs are not prioritised. Areas of the habitats Sandbanks and Reefs also occur in
the Natura 2000 site Falsterbohalvön, see Table 8-76.
Table 8-76 Areas of designated habitats in the Natura 2000 sites Sydvästskånes utsjövatten and
Falsterbohalvön (target areas in Governmental decision 2016).

Designated habitats
(relevant in BP project)

Sydvästskånes

Sandbanks
Reefs

Falsterbohalvön

Total area

43 813 ha

40 230 ha

84 043 ha

199 ha

203 ha

402 ha

utsjövatten

The target areas of the different habitats in the Natura 2000 site Sydvästskånes utsjövatten have
been established in a Governmental decision 2016, see Table 8-76. A preliminary geographical
division of designated habitats in Sydvästskånes utsjövatten has been done by County
Administrative Board of Skåne, see Figure 8-49. This areas of habitats in this map is
corresponding with the target areas in Table 8-76.
Field surveys have not yet been performed by the authorities to calibrate if the division into
different habitats is accurate. Assessment of current conservation status of the designated
habitats has not been done by the authorities in Sydvästskånes utsjövatten. So far there is no
conservation plan for the area and no established indicators for monitoring the status of habitats
in the Natura 2000 site.
In Natura 2000 site Falsterbohalvön, assessment of conservation status has been done for some
of the protected habitats, however not for sandbanks and reefs (SEPA, 2018a).
A map showing the distribution of habitats has been provided by the County Administrative Board
of Skåne, based on the seabed mapping provided from SGU, (Figure 8-49). According to this
map, the pipeline route is likely to cross areas of the habitat Sandbanks. However, this map is
only working material and surveys within the Baltic Pipe project has provided more detailed
information on conditions on the seabed.
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Figure 8-49 Preliminary distribution of designated habitats in the Natura 2000 site Sydvästskånes
utsjövatten, based on the marine geological map (working material from Länsstyrelsen Skåne län 2017).

The conservation status of both the habitat Sandbank and Reefs has been assessed as unfavourable-in-adequate on a biogeographical level for the period 2007-2012 (EEA 2012). Main
pressures and threats reported for the habitat Sandbank involve pollution including
eutrophication effects, over fishing, invasive non-native species, and mechanical damage such as
marine constructions, benthic trawling and dredging. Main threats to the habitat Reefs are
considered to be fishery, changes in water body conditions and pollution.
The field surveys performed within the Baltic Pipe project will contribute to better understanding
and knowledge of the distribution of benthic environment in the Natura 2000 site, including
distribution of habitats and conservation status of designated habitats. The conclusions are be
based on results from the surveys within the Baltic Pipe project, ROV recording, drop-video, side
scan sonar etc.
Surface substrate in the pipeline route
Surface sediments along the route is presented in Section 8.1.3 and Section 8.2.1. Analysis of
the results from Baltic Pipe surveys (ROV-inspections and sediment sampling) has resulted in a
specific classification of habitat types in four categories. Figures are presented in Section 8.2.1.
The ROV inspections show distinct formations of small sand mounds and pits (up to ± 20 cm)
made by lugworms (Arenicola marina) on the sea floor were found in approximately half of the
route inside the Natura 2000 site. This type of physical appearance of lugworms is unusual
outside the littoral zone and the biology of the species and the creation of these forms are
therefore reviewed and elaborated in Section 8.2.1. The lugworm formations contribute to the
living conditions in the pipeline route and function as a feeding resource for fish (demersal fish
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such as cod and flounder). The habitat type is regarded as vulnerable to mechanical impact on
the seabed.
Mytilus spp. also contribute to the physical conditions for life in the pipeline route. Parts of the
pipeline route consist of more stony areas (referred to as mixed till) where epibenthic organisms
grow on rocks or other solid structures on the seabed. The growth of mussels has also generated
the appearance of loose shells on the surrounding soft bottom. Video film of the seabed (ROVdocumentation) show a presence of stones and boulders on the seabed in part of the route in the
Natura 2000 site. These hard structures in the route are inhabited with mussels etc. This is
reflected in the sampling of macrozoobenthos, although the method (sediment grab) is not ideal
for capturing hard bottom fauna.
Macrozoobenthos
An environmental survey of macrozoobenthos was carried out according to the standards of
quantitative and qualitative surveys of macrozoobenthos in the Baltic Sea (HELCOM, 2014a).
Macrozoobenthos was investigated along the main pipeline route including the Swedish EEZ.
Sampling stations were located every 5 km section of the pipeline. In soft bottoms, sampling was
performed within a 24-hour cycle using a van Veen grab with a catching area of 0.1 m2.
In the Natura 2000 site Sydvästskånes utsjövatten, the sampling was extended with 20
additional stations in Swedish Natura 2000. The surveys were carried out during spring, summer
and autumn 2018. The results have been compared to typical and characteristic species relating
to the habitat (based on guidelines from EPA 2011).
In the additional sampling in the Natura 2000 site, four stations in the Natura 2000 site showed a
high biomass of blue mussels. In one station 249 g of biomass per sample (wet weight) consisted
of blue mussel (Mytilus spp.). Other groups occasionally occurring with a high number of
individuals or high biomass were Baltic clam (Limecola balthica), the ring worms Pygospio
elegans and Terebellides stroemii, the mud snail Peringia ulvae, the sand worm Arenicola marina
and mussel species belonging to family Astarte. Table 8-77 shows the species found at the
macrozoobenthos sampling in the Natura 2000 site at Sydvästskånes utsjövatten.

Document ID: PL1-RAM-14-Z03-RA-00003-EN

179
Impact Assessment - Sweden

Table 8-77 Species list based on results from macrozoobenthos sampling in the Natura 2000 site
Sydvästskånes utsjövatten. According to Väinölä and Strelkov (2011) the genus Mytilus that is present
in the Baltic Sea, is a hybrid between Mytilus edulis and M. trossulus with a single, locally uniform and
geographically relatively homogeneous gene pool and should therefore be named [Baltic] M. trossulus x
M. edulis. However, in this impact assessment the taxa are named Mytilus spp.

Species

Taxonomic group

Species

Taxonomic
group

Aurelia aurita (polyp)

Anthozoa

Saduria entomon

Malacostraca

Halcampa
duodecimcirrata

Anthozoa

Lineidae sp.

Nemertea

Arctica islandica

Bivalvia

Baltidrilus costatus

Oligochaeta

Astarte borealis

Bivalvia

Enchytraeidae sp.

Oligochaeta

Astarte elliptica

Bivalvia

Tubificoides benedii

Oligochaeta

Limecola balthica

Bivalvia

Ampharete baltica

Polychaeta

Mya arenaria

Bivalvia

Arenicola marina

Polychaeta

Mytilus spp.

Bivalvia

Aricidea (Strelzovia) suecica

Polychaeta

Tellinidae sp.

Bivalvia

Bylgides sarsi

Polychaeta

Alcyonidioides mytili

Bryozoa

Capitella capitata

Polychaeta

Amphiblestrum auritum

Bryozoa

Chone duneri

Polychaeta

Hydrobia spp.

Gastropoda

Dipolydora quadrilobata

Polychaeta

Onoba semicostata

Gastropoda

Fabricia stellaris

Polychaeta

Peringia ulvae

Gastropoda

Fabriciola baltica

Polychaeta

Gonothyraea loveni

Hydrozoa

Hediste diversicolor

Polychaeta

Balanus crenatus

Malacostraca

Neoamphitrite figulus

Polychaeta

Bathyporeia pilosa

Malacostraca

Nephtys hombergii

Polychaeta

Crassicorophium
crassicorne

Malacostraca

Pygospio elegans

Polychaeta

Cyathura carinata

Malacostraca

Scoloplos armiger

Polychaeta

Diastylis rathkei

Malacostraca

Terebellides stroemi

Polychaeta

Gammarus salinus

Malacostraca

Travisia forbesii

Polychaeta

Jaera (Jaera) albifrons

Malacostraca

Halicryptus spinulosus

Priapulidae

Jaera (Jaera) syei

Malacostraca

Priapulus caudatus

Priapulidae

Pontoporeia femorata

Malacostraca

Nymphon brevirostre

Pygnogonida

Rhithropanopeus harrisii

Malacostraca

Designated habitats in Sydvästskånes utsjövatten
Sandbanks
Target areas for the designated habitat type Sandbanks (code 1110) is approx. 43 813 ha
(38%), of the total area of Sydvästskånes utsjövatten (Regeringen, 2016).
Sandbanks include offshore banks that are permanently covered by sea water. According to the
Swedish interpretation of the EU definition (guidelines established by the Swedish Environmental
protection Agency) the habitat Sandbanks are found in usually relatively shallow water, with a
maximum depth of about 30 meters below sea level. The banks are supposed to be
topographically separated from the surrounding bottom areas and consist of mainly sandy
sediments, but larger grain sizes, including boulders and cobbles, or smaller grain sizes including
clay, gravel, shells gravel and stones may also be present on a sandbank. This variation in
bottom substrate provides habitats for both soft- and hard bottom species. The offshore banks
Document ID: PL1-RAM-14-Z03-RA-00003-EN

180
Impact Assessment - Sweden

can be free of vegetation or covered with seagrass and / or macroalgae. Banks located further
out from the coast have good water exchange and often serve as a refuge for marine species
separated from more coastal areas (SEPA, 2011).
Within the Natura 2000 site Sydvästskånes utsjövatten the water depths vary between 30-45 m,
which is too deep for the habitat Sandbank to occur according to the Swedish definition of the
habitat.
Baltic pipe surveys show that seven fish species and two bird species related to the habitat are
occasionally occurring in the project area. Survey results of macrozoobenthos in the Baltic Pipe
project show a rather high number of diversity among species compared to other parts of the
pipeline route, however only a 4 species typical for the habitat Sandbanks. The highest number
of taxa in one sampling station inside the Natura 2000 site was 22 different taxa.
Within the Natura 2000 site Sydvästskånes utsjövatten the depths vary between 30-45 meters.
According to geological mapping from SGU, no sand or only very thin layers of sand occur in the
pipeline route (Figure 8-50), with the exception for areas closest to the border of Denmark. As
presented in Figure 8-50, the seabed sediments are classified as till, clay and silt or silt to fine
sand, which are materials that don’t form sand banks topographically separated from the
surrounding bottom areas.

Figure 8-50 Distribution of sediment types along the Swedish section of the Baltic Pipe route. The
sediment types are estimated based on the survey data. In the survey, sediment samples were taken at
a depth of 0-0,1 m into the surface sediment. Thickness of sand layers are based SGU information
(Klingberg 2018, Slagbrand & Klingberg 2015).
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It is assessed that there are no areas that can be classified as the designated habitat Sandbank
in the pipeline route. At least, the habitat distribution is probably much less than what is
presented in the material from CAB, in Figure 8-49. The depths in the pipeline route are also too
deep for the area to host the designated habitat Sandbank (based on the guideline from EPA).
The area impacted by construction work in layers of sand is 2,2 km, in a corridor of maximum 30
m width (Appendix 4). This adds up to an area of approximately 6,6 hectares, which is 0.015 %
of the total area protected as Sandbanks in the Natura 2000 site, according to the Governmental
decision from 2016.
Reefs
The habitat type Reefs (code 1170) covers approx. 199.4 (0.1%) ha of the total area of the
Natura 2000 site (Regeringen, 2016).
The Swedish interpretation of the EU definition of the habitat Reefs includes biogenic and
geological formations of hard substrate on hard or soft bottoms. Reefs are topographically
separated from the surroundings by their rising above the seabed in the littoral and sublittoral
zone. The reef environment is characterized by a zonation of benthic communities of algae and
animal species including concretions, incrustations and coral formations. Reefs are defined as a
habitat when the reef structure has a ratio exceeding 50% coverage compared to surrounding
soft-bottom areas and / or where biogenic formations have a ratio exceeding 10% coverage
(SEPA, 2011).
The map of habitats provided by the County Administrative Board of Skåne, do not indicate the
presence of reefs along the pipeline route within a distance of 5 km from the route, Figure 8-49.
According to Oceana (2011), most reefs in the Baltic Sea are found in areas shallower than 20 m.
At these shallower depths they host diverse communities of red, brown and green macroalgae
and other plants. Animals like corals, sea anemones, bivalves, hydroids, ascidians, barnacles,
bryozoans and molluscs live attached to the reef.
Analysis of typical and characteristic species in the route connected to the habitat Reefs (SEPA,
2011) have been performed. As mentioned above, four stations had a relatively abundance of
mussels, according to the additional sampling in the Natura 2000 site. Very few other typical or
characteristic species of macrozoobenthos relating to the habitat have been found during
sampling. There are also fish species typical for reefs occurring in the area; common species such
as fivebeard rockling (Ciliata Mustela), Atlantic herring (Clupea harengus), Goldsinny wrasse
(Ctenolabrus rupestris) and cod (Gadus morhua).
Video film of the seabed (ROV-documentation) shows a presence of stones and boulders on the
seabed in the route at some locations in the Natura 2000 site. The hard structures in the route
are inhabited with Mytilus spp. This is reflected in the sampling of macrozoobenthos, although
the method (sediment grab) is not ideal for capturing hard bottom fauna.
Areas with Mytilus spp. (>10% coverage) are present along the route, approximately 2,5 km,
mainly in the eastern part. Areas with >50% stone coverage add up to approximately 3 km of
the route. As these stony areas overlap with mussels in some areas, the total area that could be
impacted add up to 9 hectares.
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Figure 8-51 Map showing the distribution of the habitat types identified along the Swedish BP route in
the Natura 2000 site Sydvästskånes utsjövatten.

However, the zonation of benthic communities required according to definition of Reef do not
occur in the pipeline route, not in the stony areas or in the areas with mussels. This based on the
lack of reef structures topographically separated from the surrounding sea bed. The areas lack
the typical flora associated with the habitat. Previous geological information also shows a lack of
hard bottom substrate in the area, see Figure 8-49. Based on this, it is assessed that there are
no areas of the designated habitat Reef in the pipeline route.
Designated species in Natura 2000 site Sydvästskånes utsjövatten
The occurrence of marine mammals in the project area are presented in detail in Section 8.2.3.
Designated species of the Natura 2000 site Sydvästskånes utsjövatten are harbour porpoise (P.
phocoena), grey seal (H. grypus) and harbour seal (P. vitulina).
Harbour porpoise
Important areas for harbour porpoise are presented in Figure 8-52 and in Section 8.2.3. Based
on results from SAMBAH, the Natura 2000 site Sydvästskånes utsjövatten is considered to be of
importance for both the Belt Sea population and the Baltic Sea population of harbour porpoise.
During November-April parts of the Belt Sea population remain in the area southwest of Skåne,
including the Natura 2000 site, while other parts migrate west to the more central parts of the
distribution area for the Belt Sea population. Meanwhile, studies show that parts of the Baltic Sea
population migrate into the area. This means that during November - April the Baltic Sea west of
Bornholm can host individuals from both the Belt Sea population and the Baltic Sea population.
This movement of individuals from the Baltic Sea population into the western part of the Baltic

Document ID: PL1-RAM-14-Z03-RA-00003-EN

183
Impact Assessment - Sweden

sea is considered more likely to happen during winters with ice cover in the northern parts of the
Baltic Sea.
During the summer it is likely that only individuals from the Belt Sea population occur in the
Natura 2000 site and surrounding waters. During May-October it has been estimated that 30% of
the Belt Sea population of harbour porpoise occur in the area west of the Bornholm deep area
(SAMBAH) (Aquabiota, 2016).
As presented in Section 8.2.3 the densities of harbour porpoise in the project area are estimated
for the period of May – October to be between 0 and 0.57 individuals/km2 and for the period
November to April to be 0 to 0.37 individuals/km2 (SAMBAH 2016, Teilmann et al. 2017).

Figure 8-52 Distribution of harbour porpoise in Swedish water. Note that the map shows both the Natura
2000 site Sydvästskånes utsjövatten, and the adjacent Natura 2000 site Falsterbohalvön.

Seals
The occurrence of grey seal and harbour seal in the Natura 2000 site Sydvästskånes utsjövatten
is not known in detail as there is no monitoring of seals in the Natura 2000 site. Grey seal is a
common species that occurs throughout the Baltic Sea, but the Natura 2000 site is on the edge
of the distribution area. There is no information available on conservation status of the two seal
species within Sydvästskånes utsjövatten. In lack of other information, the conservation statuses
for Falsterbohalvön are assumed to be applicable also for the Natura 2000 site Sydvästskånes
utsjövatten.
Harbour seal
Colonies near the Natura 2000 site are presented in Figure 8-53.The nearest colony from the
Swedish project area is located at Måkläppen (in the Natura 2000 site Falsterbohalvön). Harbour
seal is considered viable in Sweden. However, in the latest assessment of the population of
harbour seal in the Natura 2000 site Falsterbohalvön, the harbour seal was considered to have
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unfavourable conservation status in the Natura 2000 site Falsterbohalvön. As described in
Section 8.2.3, the harbour seal is relatively stationary and are considered to swim limited
distances to seek food, within 27 km from their colonies. The closest distance between the colony
at Måkläppen and the project area is approximately 25 km (Figure 8-53).
Sydvästskånes utsjövatten is a strictly offshore area that does not provide any resting sites for
seals. It is likely Sydvästskånes utsjövatten therefore only has importance as feeding area for
seals.
Grey seal
Grey seal is considered viable in Sweden. The nearest colony from the Swedish project area is
located at Måkläppen (in the Natura 2000 site Falsterbohalvön). Their range of movement is
wider than the harbour seal and up to 380 km have been registered (Dietz et al., 2015). The
species can therefore be present throughout the project area. Grey seal was considered to have a
favourable conservation status at Falsterbohalvön according to the latest assessment
(Länsstyrelsen i Skåne län,2011), but there is no information available on populations status in
the site Sydvästskånes utsjövatten.

Figure 8-53 Colony of grey seal and harbour seal in Swedish waters (Måkläppen), including regular
occurrence of harbour seal. Note that the map shows both the Natura 2000 site Sydvästskånes
utsjövatten, and the adjacent Natura 2000 site Falsterbohalvön.

Natura 2000 site Falsterbohalvön (SCI)/ Falsterbo-Foteviken (SPA)
The Natura 2000 sites Falsterbohalvön and Falsterbo-Foteviken are overlapping and located
approximately 15 km north of the planned Baltic pipe route. The two overlapping Natura 2000sites include several nature reserves in the coastal area at Falsterbo. Parts of the area have
restricted public access for the protection of seals and birds. A revision of the borders of the
nature reserve Falsterbohalvöns havsområde, including regulations in the area, was established
in 2011.
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Falsterbohalvön (SCI)
Falsterbohalvön was appointed as a proposed SCI area by the Swedish Government in 1997 and
established as a SCI area by the EU commission in 2004. The area was designated as a SAC area
in 2011. A conservation plan for the area was established by the County Administrative Board of
Skåne in 2005. The size of the Natura 2000 site is 42 342 hectares.
Falsterbohalvön mainly consists of marine areas with sandy beaches and an almost natural
development with abrasion and accumulation. The north-eastern parts have shallow waters and
some small islands. The western part of the peninsula has an unusual type of seashore landscape
with several open dune slacks filled with water (locally named Flommen).
The central part of the peninsula is a moraine deposit and an open heathland. The ground here is
only about 1-2 meters above sea level. The landscape has a long continuance of management
and has had cultural influence since Medieval times. Biodiversity in the vegetation is rich with a
great number of rare and unusual species. The sandbar Måkläppen (see Figure 8-53) is of
particular importance to seals and hosts colonies of both grey seal and harbour seal. The Natura
2000 site also has importance to rare amphibians and for birds. The natural development of
marine areas and sand dunes are of great value in respect of geomorphology and scientific
research. The shallow waters are important to fish reproduction. The beaches are very popular
and of great value for recreation during the summer (Länsstyrelsen i Skåne län, 2005).
A reef structure called Falsterbonäset stretches from the nature reserve area surrounding
Måkläppen, into the adjacent Natura 2000 site Sydvästskånes utsjövatten. This area has been
problematic for the maritime traffic for centuries and many ships have ship wrecked in the area,
see Section 8.3.3.It consists of several slopes and shelves of sand and stone at approximately 3
meters depth.
In total there are 7 marine habitats protected in Natura 2000 site Falsterbohalvön and 11 habitat
types on land. There are also three terrestrial species and 2 marine species; including the two
seal species. The other species consist of land or wet land species (amphibians and plants). In
comparison with the protected habitats and species in Sydvästskånes utsjövatten, the two seal
species and the habitat types Sandbanks and Reefs are also protected in the SCI area
Falsterbohalvön.
Falsterbo-Foteviken (SPA)
Falsterbo-Foteviken was appointed as a SPA-area in 1996 and confirmed as a SPA area in 2004.
The area has a conservation plan from 2005. A total number 36 bird species are designated
species reported to the EU Natura 2000 network in the Natura 2000 site. The coastal habitats of
Falsterbo-Foteviken have importance for breeding birds as well as resting and migrating birds.
The Falsterbo area is one of the best-known places for migrating birds in Europe, especially birds
of prey. A bird observatory is situated at the southwestern point (Länsstyrelsen Skåne län, 2005)
Most of the migrants from Northern Europe fly in a south-westerly direction in autumn. Falsterbo
peninsula becomes a “bottleneck” where the birds concentrate after flying over land or following
the coastlines and are finally forced to cross the sea (Birdlife international, 2018). More than
20,000 raptors regularly pass in spring and autumn (mainly Pernis apivorus, Accipiter nisus and
Buteo buteo). Large numbers of passerines also pass through. The area is also important for
wintering wildfowl. A total of 350 species have been recorded, with yearly totals exceeding 200
species. Most records are from August-September (Falsterbo fågelstation, 2018). The migrating
routes are surveyed by Lund University through monitoring at Falsterbo bird station and by
records from catching stations such as Ottenby on Öland.
Surveys of migrating birds have started in the Baltic project (MEWO, MIG 2018). Three aerial
surveys have been performed to far, in March, April and May 2018. Six monthly surveys will be
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undertaken in March, April, May, August, September and October 2018 conducted to cover nine
stations.
During the spring surveys the following bird species, designated in the Natura 2000 site
Falsterbo-Foteviken, were observed during the surveys of migrating birds within the Baltic Pipe
project area. Except for the terns, these species are only likely to pass through the area on their
migration route. These species are all considered LC (Least Concern) on the Swedish red list, the
EU red list and the IUCN list of threatened species:
•
•
•
•
•
•
•
•
•
•
•
•

Sparrow hawk (Accipiter nisus)
Short-eared owl (Asio flammeus)
Barnacle goose (Branta leucopsis)
Stock dove (Columba oenas)
Whooper swan (Cygnus Cygnus)
Black-throated diver (Gavia arctica)
Osprey (Pandion haliaetus)
Honey buzzard (Pernis apivorus)
Cormorant (Phalacrocorax carbo sinensis)
Golden plover (Pluvialis apricaria)
Common tern (Sterna hirundo)
Arctic tern (Sterna paradisaea)

Of the species listed above, three species were observed within the Swedish part of the project
area; whooper swan, great cormorant and arctic tern.
The County Administrative Board of Skåne has updated the conservation plan for FalsterboFoteviken (CAB Skåne, 2018) with the suggestion that also long-tailed duck, common scoter and
common eider should be added to the Natura 2000 site. These species are present in the Baltic
Pipe project area (normally where the water depths are less than 30 m). The government has not
yet decided if the species should be added.

8.2.8.2 Impact assessment
The construction and operation of the Baltic Pipe in the Swedish EEZ may directly impact the
Natura 2000 site Sydvästskånes utsjövatten. Designated species are harbour porpoise, harbour
seal and grey seal. Designated habitats are Sandbanks and Reefs.
Along the pipeline route, bird species designated in the Natura 2000 sites
Falsterbohalvön/Falsterbo-Foteviken can be also be present (>30 bird species). On occasion,
individuals of pelagic feeding species can use the project area as a temporary feeding area during
migration.
Article 6 of the Habitats Directive imposes a duty on Member States to avoid adverse effects on
the integrity of marine Natura 2000 sites. Primary target of the Habitats Directive is the
achievement of ‘favourable conservation status’ for habitats listed in Annex I of the Habitats
Directive, and species listed in Annex II. Favourable conservation status for these features must
be achieved, in order to avoid adverse effects on site integrity. Importantly, ‘site integrity’
operates at the entire site level. Factors beyond the state of the designated feature itself must
also be considered. This means that in order to avoid adverse effects on site integrity, the ‘typical
species’ associated with Annex 1 habitats must also be maintained at, or restored to, favourable
conservation status.
The regulations of Habitats Directive have been implemented in the Swedish legislation in the
Environmental Code, as described above.
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See Table 8-78 for an overview of these potential impacts on the Natura 2000 site Sydvästskånes
utsjövatten.
Table 8-78 Potential impacts on the Natura 2000 site Sydvästskånes utsjövatten.

Potential source of impact

Construction

Physical disturbance of seabed

X

Suspended sediments

X

Sedimentation

X

Contaminants and nutrients

X

Underwater noise

X

Physical disturbance above water

X

Presence of the pipeline

Operation

X
X

Physical disturbance of the seabed
An overview of the anticipated seabed interventions works is presented in Section 3.4.3.
•
•
•
•

Pipeline length in Sweden: 84,7 km, of which 40 km pass the Natura 2000 site;
Expected trench length in Sweden: 22 km, the majority in the Natura 2000 site;
An alternative to trenching is rock installations;
Concrete mattresses: 6 expected locations in the Natura 2000 site at cable crossings.

For pipe-lay, the area of the disturbed seabed is restricted to a very small proportion of the
overall, surrounding habitat. It has been assessed that no areas of the designated habitat
Sandbank, or only very small fractions of the habitats occur in the pipeline route, this based on
information on thickness of sand layers in the pipeline route from SGU (Figure 8-50).
Areas with reefs structures regarded as the designated habitat Reefs are not considered to be
present in the pipeline route. Stony areas with mussels, and areas of mussels on soft bottom
occur, however they lack the zonation of communities of species and are not regarded as
separated from the seabed.
For the benthic environment it is mostly relevant to consider impact from mechanical disturbance
based on changes in the living conditions on a population level. Hence, the significance of the
impact on benthic communities depends on the relative disturbances of their habitats. Areas of
lugworm habitat and Mytilus spp. will be lost in the pipeline route as a result of the construction
work. The impact is local and restricted to the pipeline route. The lugworm landscape and Mytilus
spp. landscape is expected to be present in the surrounding area.
Where the pipeline is trenched and buried underneath the seabed, the natural conditions will be
able to re-establish, as has been shown in other cable projects (Federal Agency of Nature
Conservation 2006). The habitat Reefs can in a long-term scenario be favoured by the pipeline, if
it is placed on the seabed, as this provides a hard substrate that may give a reef-effect. (Federal
Agency of Nature Conservation 2006, Kjerulf Petersen 2006).
In areas where the seabed consists of glacial clay or till, the area will after the construction be
covered with fine grained sediments as a result of natural hydraulic conditions and processes
(natural movement in sediments). In areas where fine sand can be present, as in the westerns
part of the Natura 2000 site Sydvästskånes utsjövatten, the pipeline will be trenched below the
seabed and covered in sand. The trenching of the pipeline will not change or alter the natural
conditions or processes of the seabed. Where the pipeline is placed directly on the seabed, the
existing habitat will be lost and altered to a hard bottom substrate.
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The sensitivity is considered high, but the impact is local and restricted to a very small proportion
of the overall, surrounding habitat. It is assessed that no designated habitat, or only very small
fractions designated habitats occur in the pipeline route. The impacts significance is assessed as
not significant (Table 8-79).
Table 8-79 Impact significance on Natura 2000 site Sydvästskånes utsjövatten from physical disturbance
of the seabed.

Magnitude of impact
Sensitivity
Physical
disturbance of
seabed

Severity of
impact

Significance

Intensity

Scale

Duration

High

Medium

Local

Immediate

Minor

Not significant

High

Medium

Local

Long-term

Minor

Not significant

Trenching
Physical
disturbance of
seabed
(Rock
installations,
concrete
mattresses,
pipelay)

Suspended sediments
The sediment dispersion caused by sediment spill will add to the suspended sediments already
naturally present in the water column. In Figure 8-54 the time in which the SSC from the
construction activities exceeds 10 mg/l is presented, based on modelling results. This
concentration has been chosen as such an increase is comparable with the natural increase in
SSC in periods with strong winds, i.e. it is within the natural variability.
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Figure 8-54 Simulation of the time the sediment concentration is increased to at least 10 mg/l due to the
seabed interventions works, modelled only in the areas of ship crossings (winter conditions).

Designated habitats are considered to have a high sensitivity, as the ecosystem functions in such
an area are protected on an international level. However, it has been found that these designated
habitats do not occur in the pipeline route. Biological features are contributing to the conditions
of the seabed in the pipeline route (lugworm areas and areas with Mytilus spp.) and their
sensitivity to suspended sediments is still considered to be high.
Benthic fauna is adapted to live in areas where suspended particles are present. The sensitivity of
benthic fauna to increased SSC is applied to the suspension feeders, who filter suspended
material comprising eatable particles. An increase in SSC can dilute the food intake. In general,
most filtering species can survive for weeks without food, as may result from long-term exposure
to elevated SSC. The metabolic requirement for their growth rates will be affected in case of
periods of high turbidity. However, their sensitivity to temporary increase in SSC is low.
Sessile filtrating invertebrates living in deeper water can be considered more sensitive to
sedimentation compared to those inhabiting shallow regions, where re-suspension and
sedimentation occur at naturally high rates. However, because of the continuous natural
sedimentation in the sea, benthic fauna is generally considered able to manage high
sedimentation rates.
Visual and behavioural changes, which can cause an impact on species of for instance birds or
marine mammals, are not likely to occur. The increase in SSC is local and temporary, with low
concentrations outside the construction site. No significant impacts are expected to occur (Table
8-80).
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Table 8-80 Impact significance on Natura 2000 site Sydvästskånes utsjövatten from suspended
sediment.

Magnitude of impact
Sensitivity
Suspended
sediment

High

Intensity

Scale

Duration

Medium

Local

Immediate

Severity of
impact

Significance

Minor

Not significant

Sedimentation
The impact on habitats and species in the pipeline route from sedimentation will be very limited,
as has been presented in Appendix 4. A small deposition in a very restricted area in an
immediate vicinity to construction works. The deposition does not exceed 1 kg/m2, which
corresponds to a layer of approximately 1 mm. In other words, accumulation of the resuspended
sediments in these areas will range between 0.5 – 1 mm.

Figure 8-55 Simulation of the sedimentation (g/m2) due to the seabed interventions works only in the
areas of ship crossings (winter conditions).

The natural habitats in the area are considered to have a high sensitivity. Still in combination
with the medium intensity, the impact severity is considered to be minor and the impact as not
significant (Table 8-81).
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Table 8-81 Impact significance on Natura 2000 site Sydvästskånes utsjövatten protected areas from
sedimentation.

Magnitude of impact
Sensitivity

Sedimentation

High

Intensity

Scale

Medium

Local

Duration
Mediumterm

Severity
of impact

Significance

Minor

Not significant

Contaminants and nutrients
Generally heavy metals and organic contaminants will be bound in the sediment, and only a
smaller fraction will be dissolved in the water phase. This means that the fate of the
contaminants is closely related to the spreading of fine-grained suspended sediments. As
presented in the sections above, sediment spreading will be limited to the close vicinity of the
pipeline route.
A proportion of the contaminants may become dissolved during these resuspension events.
However, it is not expected that the concentration of contaminants in the sediment will change
remarkably in this short-term period of reactivation. The trenching activities will be done in areas
with low concentrations of contaminants and nutrients, and it is assessed that there will be no
significant impact from reactivation of these elements.
As presented in Section 8.1.3, the Baltic Pipe survey results do not indicate high levels of metals
and PAHs in the Natura 2000 site.
Deeper layers and possibly anoxic sediment layers could become exposed as a result of the
trenching activities. However, these layers are expected to mainly consist of clean geological
materials, deposited prior to industrialization. It is assessed that it is unlikely that the
contaminant levels in the deeper layer are at problematic levels.
As benthic fauna is living in and on the seabed from which the released contaminants originate,
there will be no additional risk of contaminant exposure for the benthic fauna (benthic flora is
considered absent due to the large water depths) (Table 8-82).
Table 8-82 Impact significance on Natura 2000 site Sydvästskånes utsjövatten from contaminants and
nutrients.

Magnitude of impact
Sensitivity
Contaminants and
nutrients

High

Intensity

Scale

Low

Local

Duration
Mediumterm

Severity
of impact

Significance

Negligible

Not significant

Underwater noise
Construction activities, such as rock installations, trenching, pipe-lay, anchor handling and ship
traffic are characterised as a continuous noise. The underwater noise generated from the
construction activities will not be distinguishable from the ambient noise levels, as the
background levels in the Baltic Sea, where there are already large volumes of ship traffic, are
relatively high.
Construction activities in Swedish waters can be estimated to total pipeline installation duration
of 3 months including seabed intervention. Additional activities are rock installations and
installations of concrete mattresses.
There is a potential risk of impact from masking echo-localization and communication between
porpoises locally around the construction site, from ships travelling to and from the site and from
locations of rock installations. However, these impacted areas are considered to be insignificant
size in relation to the entire Natura 2000 site. This masking effect is also likely to be avoided by
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the individuals themselves, as they are likely to move away from areas of disturbance. The
overall impact of masking during construction is therefore considered to be insignificant.
In addition, behavioural reactions to underwater noise from construction activities such as rock
installation and ship traffic will occur near the pipeline and the construction vessels. The duration
will be immediate and will cease after the activity has ended.
The duration will be immediate and will cease after the activity has ended. The timeline is too
short for any impacts of significance to appear on feeding resource and hence the health
conditions of harbour porpoise individuals. It has been assessed that there will be no significant
impacts to marine mammals or their feeding resource fish.
During the operational phase, the gas flow will generate low levels of noise at low frequencies. In
the literature it is acknowledged that underwater noise from subsea pipeline operation or
installation may occur, but the impacts are most likely to be much lower than the noise from
commercial ships and will therefore be masked (IISD, 2018). Calculations carried out for a
comparable submarine gas pipeline project in the Baltic Sea have shown that noise emitted from
the pipeline itself due to the gas flow inside of it is of a very low intensity and only audible to
marine mammals very close to the pipeline (Sveegaard et al., 2016).
Table 8-83 Impact significance on Natura 2000 site Sydvästskånes utsjövatten from underwater noise.

Magnitude of impact
Sensitivity
Underwater noise

High

Intensity

Scale

Duration

Minor

Local

Immediate

Severity
of impact

Significance

Negligible

Not significant

Physical disturbance above water
Impact on designated species from physical disturbance above water, i.e. the presence of vessels
during the construction and operational phases, is considered to be not significant. Offshore, the
density and prevalence of birds is low, and disturbance from activities is of minor intensity, local
and immediate. Based on this assessment for birds, no impacts on populations of designated bird
species in the Natura 2000 site Falsterbo-Foteviken is expected (Table 8-84).
The physical disturbance of marine mammals from the presence of vessels, which is relevant for
both harbour porpoises and seals, is considered negligible compared to the disturbance from
ambient underwater noise. Only negligible to minor impacts on populations of marine mammals
in the Natura 2000 sites Sydvästskånes utsjövatten and Falsterbohalvön is expected (Table
8-84).
Table 8-84 Impact significance on Natura 2000 sites from physical disturbance above water.

Magnitude of impact
Sensitivity

Intensity

Scale

Duration

Minor

Local

Immediate

Physical
disturbance above

High

water

Severity
of impact
NegligibleMinor

Significance

Not significant

Presence of the pipeline
In the pipeline route, the habitat Sandbanks occurs, which is a designated habitat of both the
Natura 2000 site Sydvästskånes utsjövatten, and the Natura 2000 site Falsterbohalvön.
Designated habitats Sandbanks and Reefs could potentially be impacted during operation by the
pipeline itself. However, it has been found that the designated habitats are not present in the
pipeline route. Where the pipeline is buried, the natural habitat will be able to recover within
approximately a few years or a decade. Where the pipeline is placed on the seabed and where
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rocks or concrete mattresses are installed, a small proportion of the natural habitat will be lost
for the time when the pipeline is active. This is assessed as long-term impact.
The pipeline is a long, but narrow object that will not fragmentise the habitats. Organisms
connected to the designated habitat are mobile species that will still be able to cross the pipeline.
The habitat Reefs can in a long-term scenario be favoured by the pipeline, if it is placed on the
seabed, as this provides a hard substrate that may give a reef-effect. This has been shown in
other pipeline projects. The habitat Reefs can in a long-term scenario be favoured by the
pipeline, if it is placed on the seabed, as this provides a hard substrate that attract sessile
organisms and offers protection, forage and resting for free living fauna.
The potential loss of habitat is considered to be insignificant in terms of the target of the Natura
2000 site (Table 8-85). The target of reaching favourable conservation status of the protected
habitats and species will not be obstructed by this loss of natural habitat, as the seabed in the
area is mainly consisting of soft-bottoms sediments, stony bottoms with epifauna or mussels on
the seabed, and not sandbanks or reefs.
The pipeline will not fragmentize the area or deteriorate the conservation status of species in the
Natura 2000 site Sydvästskånes utsjövatten.
Table 8-85 Impact significance on Natura 2000 site Sydvästskånes utsjövatten from the presence of
pipeline.

Magnitude of impact
Sensitivity
Presence of the
pipeline

High

Intensity

Scale

Duration

Minor

Local

Long-term

Severity
of impact

Significance

Minor

Not significant

8.2.8.3 Conclusion
In terms of disturbance during construction, the impact from the pipeline is assessed to being
indistinguishable when added to the already existing pressures to the area from fishery, existing
cables, shipping and underwater noise.
Even if small local parts of the route were to be regarded as the designated habitats Sandbanks
or Reefs, it is still only a negligible fraction of the Natura 2000 site which will be disturbed. A
small loss in a large distribution area does not necessarily lead to a significant affect the
conservation status (SEPA, 2017).
The type of impact related to the project resemble natural disturbance occurring in the area due
to natural physical processes of water and particle transport. In that sense, disturbance from
construction work such as sedimentation is not considered to have the same deteriorating impact
as it might have in other habitats. There is also no flora established in the area, which would
need more time in order to re-establish in the impacted area. The project will not fragmentize the
habitats or affect important ecological functions in the Natura 2000 site.
The natural conditions are expected to recover in areas where the pipeline is trenched. Where the
pipeline is placed on the seabed, the pipeline is expected to be covered by the fine sediments
that mainly occur in the route. In areas where rock installations are planned, the rocks may
contribute as a substrate for species connected with hard-bottoms, including species connected
with the designated habitat Reef. The pipeline will not fragmentize the area or deteriorate the
conservation status of species in the Natura 2000 site Sydvästskånes utsjövatten
Impact relating to construction works may temporary scare of individuals of seals and harbour
porpoise, birds and fish from the area. These impacts are however immediate impacts and not of
that magnitude that the species will be impacted in a significant way. Impacts on feeding
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resources for species are expected to be negligible. Thereby, no impact on conservation status of
the species will occur.
In summary, the project is found to have no significant impact on the habitats Sandbanks or
Reefs or on designated species. The assessment on harbour porpoise is based on the premise
that no munition clearance is planned (Table 8-86).
Table 8-86 Impact significance on Natura 2000 site Sydvästskånes utsjövatten.

Potential impact

Severity of impact

Significance

Transboundary

Physical disturbance of
seabed

Minor

Not significant

No

Sediment spread

Minor

Not significant

No

Sedimentation

Minor

Not significant

No

Contaminants and nutrients

Negligible

Not significant

No

Underwater noise

Negligible

Not significant

No

Physical disturbance above
water

Minor

Not significant

No

Presence of the pipeline

Minor

Not significant

No

In the Natura 2000 sites Falsterbo-Foteviken and Falsterbohalvön there is no significant impact
regarding the physical disturbance above the water that can affect birds and seals (Table 8-87).
The impact will be negligible and not significant.
Table 8-87 Impact significance on Falsterbo-Foteviken (birds) and Falsterbohalvön (seals) from physical
disturbance above water.

Potential impact
Physical
disturbance
above water

8.3

Severity of impact

Significance

Transboundary

Negligible

Not significant

No

Socio-economic environment
Shipping and shipping lanes
The Baltic Sea is one of the most trafficked water bodies in the world and its high traffic densities
account for around 15% of the world's cargo transportation. Furthermore, there are more than
2,000 ships afloat in the sea at any given moment, and around 3,500-5,500 ships navigating
monthly through the Baltic Sea. The majority (around 50%) are cargo ships, which are packed
with timber, metal or steel products (so called break bulk). Around 20% of the ships are tankers
carry million tons of oil and approximately 11% of them are passenger ships moving around 50
million passengers (WWF, 2012; HELCOM, 2009a; Baltic LINes, 2016).
The ship traffic industry has a high economic value and is a key contributor to the economy on
both national and international levels. Forecasting short-term and long-term developments in the
ship traffic industry is difficult since it depends on e.g. the fossil fuel market, along with
technology development and changes in both national and international legislation. But according
to Baltic LINes (2016), ship traffic is likely to increase (intra- and extra-European level) due to
factors such as population growth on a global level, economic growth as well as the effects of an
increasing globalization (Baltic LINes, 2016).
The ship traffic to the southern Baltic Sea enters through the Sound (Öresund), which is located
between Sweden and Denmark or through the Kadet Channel between Denmark and Germany
through Darss Sill, both providing direct links to the Baltic Sea region. The Sound provides the
shortest connection between the Baltic Sea and the North Sea/the Atlantic and is, along with the
Kiel Canal, the busiest shipping waterways in the world. The latter is one of the world's most
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trafficked man-made waterway which is navigable by ships (Lunds Tekniska Högskola, 2015;
WSV.de, 2018).
8.3.1.1 Baseline
It is not possible to design a pipeline route within the Swedish EEZ that avoids all shipping lanes
(this regards the whole project from Denmark, through Sweden, to Poland). One of the selection
criteria for the chosen route was to minimise the route length over passages with a high number
of ship passages (see Section 6.2).
The shipping movements in the Baltic Sea has since 2005 been monitored (real-time) via the
HELCOM AIS Network and thus accounts for the Automated Identification System (AIS) data
which is regionally shared between the coastal countries and the EU (HELCOM, n.d.; 2009).
Figure 8-56 is based on AIS data from 2016 and illustrates the traffic density in the Swedish part
of the project. In addition, the figure illustrates pre-designed lanes which most of the ship traffic
in the area follows, this according to the Traffic Separation Schemes (TSS), is one of many safety
measures which has been agreed on by the Baltic Sea States (HELCOM, 2016a).

Figure 8-56 Illustrates ship traffic density in the Swedish part of the project area. The ship traffic density
is based on AIS data from 2016.

In the Swedish EEZ, the pipeline will run in a direction from west to east. As is shown in Figure
8-56 above, the proposed pipeline route crosses five of the major shipping lanes. One of the
major shipping lanes (identified as lane B in Figure 8-56, south of Scania) is of high-density and
the pipeline route is planned south of this lane. Lane B merges with lane G which is a deep-water
route and includes Traffic Separation Schemes (TSS) Bornholmsgat which is a restricted area due
to the high density of ship traffic (Figure 8-57 and Table 8-88).
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Table 8-88 The shipping lanes which are crossed by the proposed pipeline route and the ship traffic
density from 2016 (approximate values, presents how many times the pipeline route is crossed by each
lane per year).

Shipping lanes

Lane description

Lane C
(ID Sjöfartsverket
235, westbound)

Westbound traffic lane through the TSS ‘South of
Gedser’ within Swedish, Danish and German EEZ. The
entrance to Trelleborg within the Swedish EEZ. Mainly
a passenger shipping lane but also a low density of
tanker shipping. Near Germany the lane is also part of
a deep-water lane (HELCOM, 2018c).

Ship traffic density
(2016)

6,310

The lane is primarily used for passenger ships (71%)
and private ships (12%) (Figure 8-59).
South of Trelleborg and Ystad, within the Swedish EEZ
and territorial waters. This is a high-density shipping
lane from the TSS in western part of Scania with the
Swedish Maritime Administration ID 205 (the primary
route through the Sound passing through the TSS
Lane D

Falsterborev). The lane continues south of Scania and
finally merges with lane E (deep-water route, TSS

2,890

Bornholmsgat) (SwAM, 2016b).
The pipeline crosses this shipping lane in the more
south-bound direction (Figure 8-56). This area is
mainly used by cargo ships (75%) (Figure 8-59).

Lane E
(ID Sjöfartsverket
235, eastbound)

Eastbound traffic lane through the TSS ‘South of
Gedser’ within Swedish, Danish and German EEZ. The
entrance to Trelleborg within the Swedish EEZ. Mainly
a passenger shipping lane but also a low density of
tanker shipping. Near Germany the lane is also part of
a deep-water lane (HELCOM, 2018c).

4,990

Passenger ships (66%), cargo ships (14%) and
private vessels (14%) represent most of the ship
traffic in this area (Figure 8-59).

Lane F
(ID Sjöfartsverket
237)

Lane G

The entrance to Ystad within the Swedish EEZ. Mainly
passenger ship traffic but also some service, fishery
and tanker ships (SJÖFS, 2013; HELCOM, 2018c).
The lane is primarily used for passenger ships (88%)
and fishing vessels (6%) (Figure 8-59).
This shipping lane is the main entrances to and exits
from the Baltic Sea through Femern Belt. The lane is
used by all ships travelling along the main lanes in the
Baltic Sea. This lane is leading through the TSS
Bornholmsgat west of Bornholm within Swedish and
Danish EEZ.
The lane is primarily used for cargo ships (58%) and
tanker ships (26%) (Figure 8-59).
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Figure 8-57 The TSS ‘Off Bornholmsgat’ (right) along with the direction of the ship traffic (based on
Pietrzykowski & Magaj, 2017).

A shipping forecast prepared for the Nord Stream 2 project, based on AIS data from the period
2007-2014, shows that the length of ships is anticipated to increase in the future. The increase in
length is expected to be related to the economic advantage of using larger vessels (Rambøll /
Nord Stream 2 AG, 2016). Figure 8-58 and Figure 8-59 illustrate the approximate distribution of
ship length and type in the major shipping lanes within the Swedish EEZ in southern Baltic Sea
which the proposed pipeline will cross.
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Figure 8-58 Illustrates the ship length distribution in the shipping lanes crossed by the proposed pipeline
route within the Swedish EEZ. The ship length is presented in meters.
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Figure 8-59 Illustrates the ship type distribution within the major shipping lanes which the proposed
pipeline will cross within the Swedish EEZ.
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8.3.1.2 Impact assessment
The pipeline route through the Swedish EEZ will cross different ship traffic lanes in the southern
parts of the Baltic Sea. The pipeline will enter the Swedish EEZ from the Danish EEZ in west and
pass through the Swedish EEZ to the Danish EEZ in the eastern parts of the Arkona Basin (Figure
8-56 and Figure 8-57). The size and type of the vessel varies since all types of vessels use these
high-density shipping lanes (Figure 8-58 and Figure 8-59).
The Baltic Pipe pipeline may have an impact on the ship traffic within the Swedish EEZ during
both the construction phase and the operation phase. The potential sources of impact are shown
in Table 8-89.
Table 8-89 Provides an overview of the potential impacts the pipeline can have on ships and shipping
lanes.

Potential source of impact
Safety zones
Presence of pipeline

Construction

Operation

X

X
X

Ship traffic which is increased by project-related vessel that are without safety zones are of
insignificant impact since these vessels will follow the same navigation regulations as commercial
ships as well as sail at a normal speed rate. Furthermore, no impacts on the ship movements are
expected from the pipeline during the operation phase. Additionally, no shipping lanes which are
shallower than 20 meters will be crossed within the Swedish EEZ. The depth range for the route
varies between 30 and 50 m. Also, to protect the pipeline from the impact of anchor drop and
drag within all the shipping lanes, rock placement and trenching will be conducted (see Section
3.4.3, Seabed interventions).
Safety zones
Construction
The source of potential impact during the construction phase of the proposed pipeline derive from
the establishment of temporary safety zones around pipe-laying vessels and other project-related
vessels which have limited manoeuvrability, such as ploughing vessels and rock installation
vessels. As there are no national default requirements for safety zones in Sweden, the examples
of safety zones are taken from the Danish part of the project where safety zone around the DP
pipe-lay vessel will be around 1,000 meters and the safety zone around the anchor lay barge
extend between 1,000 – 1,500 meters. Furthermore, a safety zone of 500 meters radius can be
implemented for other project-related vessels with limited manoeuvrability.
The planned periods of construction activities will be announced by the developer in corporation
with contractor and relevant Swedish authorities and fishermen’s organisation. The construction
phase could also be regulated with conditions in the permits according to the Swedish Continental
Shelf Act or by agreements. The total estimated time for the pipeline installation and the seabed
interventions is three months. The construction work is therefore temporary. The estimated
construction time in the vicinity of a shipping lane (3 km width) is assumed to be 2-3 days. This
is based on technical specification for the speed of mechanical trenching which is estimated as
500 m/hr maximum, and the speed of pipelaying (2,5-4 km/day).
During the construction phase, no non-project related vessels will be permitted to enter any
temporary safety zones and will therefore have to plan their routes according to these during the
construction. Since the waters around the shipping lanes, which are crossed by the pipeline are
of sufficient water depth, navigation around any safety zones during the construction phase is
possible. Thus, the water depth will not provide a physical boundary for the manoeuvring of ships
around the area of the safety zone. Furthermore, there will be sufficient space for these
movements to take place. The impact on the sensitivity of the ship traffic is therefore assessed to
be low. Also, since the safety zones during the construction phase are of a local nature and will
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be temporary, it means that the ship traffic will suffer from no permanent functional or structural
changes. With regards to this, the effects are expected to be of minor intensity.
In summary (Table 8-90), since there will be no permanent changes to the ship traffic in this
area of the Baltic Sea combined with the low sensitivity, it is assessed the impact on the ship
traffic from the establishment of safety zones during the construction activities are of minor
severity and therefore not significant overall. By having good communication with relevant
authorities and those navigating around the planned construction work the magnitude of the
impact is considered not significant.
Operation
Planned inspections and maintenance activities will be carried along the pipeline during the
operation phase. Relevant authorities will be notified regarding inspection and maintenance
activities during the operation phase. A temporary safety zone will be established around the
vessels which will be carrying out the inspections and the maintenance activities along the
pipeline. These activities will be carried out between 1-2 times per year during the first years of
the operational phase and afterwards once every 5 years, hence the activities will be of low
frequency. Furthermore, the inspection and maintenance vessels might acquire a safety zone,
which has a radius of 500 meters since these vessels are smaller and move faster than the
vessels used during the construction phase. No non-project ships would thus be allowed to enter
the temporary safety zone. Furthermore, there will be sufficient water depth and space for the
non-project related ships to navigate around the maintenance/inspection activities and any safety
zone, thus resulting in low effect on the sensitivity of the ship traffic.
The operation phase will also be regulated with conditions in the permits according to the
Swedish Continental Shelf Act or by agreements. Conditions on the provision of information to
minimize the risk of negative impact on the pipeline with information and consultation with
authorities and fishermen’s organisation during the operation are included.
The operational phase of the project with regards to the temporary safety zones established
around the inspection/maintenance activities will be local, immediate and of minor intensity and
the effects on the ship traffic will be of low sensitivity. Therefore, the impacts of the safety zones
on the shipping lanes are assessed to be of negligible severity and overall insignificant (see Table
8-90).
Presence of pipeline
The main potential impact from the operation phase is the presence of the pipeline (Table 8-90).
Since the pipeline will be protected from anchor drop and drag within the major shipping lanes by
rock placement and trenching (see Section 3.4.3, Seabed interventions), the sensitivity from
activities such as anchoring is assessed as low, with low intensity and of local scale. The duration
is however long-term since the pipeline will be present during the operation phase (50 years),
with minor severity and therefore not significant. The magnitude of the impact is assessed as not
significant since the presence of the pipeline will be known to relevant authorities. Furthermore,
no shipping lanes will be crossed within the Swedish EEZ that are shallower than 20 meters.
Table 8-90 The impact significance on ships and shipping lanes (construction and operation).

Magnitude of impact
Sensitivity

Severity
of impact

Intensity

Scale

Duration

Low

Low

Local

Immediate

Minor

Safety zones
(operation)

Low

Low

Local

Immediate

Negligible

Presence of pipeline

Low

Low

Local

Long-term

Minor

Safety zones
(construction)
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8.3.1.3 Conclusion
The potential impacts on shipping and shipping lanes which result from both the construction
phase and the operational phase of the proposed pipeline within the Swedish EEZ are
summarised in Table 8-91. In summation, the project does not contribute with significant impact
on the ship traffic and the shipping lanes.
Table 8-91 A summary of the potential impacts on the ship traffic and the shipping lanes.

Potential impact

Severity of impact

Significance

Transboundary

Minor

Not significant

No

Negligible

Not significant

No

Minor

Not significant

No

Safety zones
(construction)
Safety zones
(operation)
Presence of pipeline
(operation)

Commercial fisheries
In this section, the baseline for commercial fishing in the Arkona and Bornholm Basin is described
and the impacts from the project are assessed.
8.3.2.1 Baseline
Commercial fishing is done in large parts of the Baltic Sea by all countries in the region. The
fisheries targets both marine and freshwater species, but about 95% of the total fish catch
consists of cod, sprat and herring in biomass terms (ICES, 2017). The composition of the catch is
to some extent determined by the salinity, as there is a change in the distribution from marine
species to freshwater species from south to north (Leppäranta & Myrberg, 2009). The catches are
used for both human consumption and industrial use. The Baltic fisheries also target demersal
species like plaice and flounder along with migratory species like trout and salmon. Species of
freshwater origin that are commercially exploited in the Baltic Sea include pike, pikeperch, perch,
and whitefish. Lastly the Baltic fisheries also catch eel, but it is prohibited to fish for eel of an
overall length of 12 cm or more in union waters, including the Baltic Sea, for a consecutive threemonth period between 1 September 2018 to 31 January 2019.
Available fishery data for the Baltic Sea is provided in ICES rectangles (~ 30 x 30 nautical miles).
The rectangles are used for the gridding of data to make simplified analysis and visualization. In
the Baltic Sea all commercial fishing vessels are obliged to submit a logbook or monthly catch
report. The logbook contains fishing information on quoted fish species (date, gear used, ICES
rectangle, and landings in kg). The data can thereby be used to give a good idea of spatial
distribution of the catches on a species level and the amount that is landed. The ICES rectangles
in southwest Baltic Sea are found within the ICES subdivisions (SD) 24 and 25. Landings data for
ICES rectangles that are located along the Baltic Pipeline and adjacent to those (Figure 8-60)
have been analysed.
Vessel monitoring system (VMS) data have been collected from HELCOM for bottom-contacting
gear and midwater trawl for the period 2010-2013. The VMS data have greater spatial resolution
than the ICES rectangles and describe the fishing effort, i.e. hours per c-square (grid 0.05 x 0.05
degrees). The year 2013 is assessed to be a representative year for both fishing techniques, as
there were little to no changes in the fishing effort pattern during the time period.
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Figure 8-60 ICES rectangles in subdivision (SD) 24 and 25, which encompasses the Arkona and
Bornholm Basin, respectively.

Fishing techniques
Commercial fishers use a variety of fishing techniques, which are adapted to the characteristics of
the species they target. The characteristics of the target species determine to a large extent the
technological characteristics affecting catch ability e.g. for fisheries that target a pelagic schooling
fish, the detection of the fish schools with fish finders is more critical than the actual catching
process. For demersal species that have a less heterogeneous distribution, detection is less
important, as catchability mainly is driven by the area swept (Eigaard et al. 2014).
Pelagic trawl and seine
Pelagic trawl and seine fisheries target a mixture of herring and sprat. The catches vary with
season and area, and are used for consumption, fishmeal and oil production. The trawlers that
use mesh sizes smaller than 32 mm fish for industrial purposes, whereas meshes above 32 mm
mostly are used to fish for human consumption. The main part of the sprat catches is taken by
pelagic single and pair trawling. The fishing for sprat is carried out all year round with the main
fishing season in the first half of the year. There are currently three types of fleets; small cutters
(17-24 m length) with an engine power up to 300 h.p., medium size cutters (25-27 m length)
with an engine power up to 570 h.p., large vessels (>40 m length) with engine power of 1050
h.p. (ICES, 2013).
Demersal trawl and seine
Demersal trawl and to a lesser degree seines, are the most common gear types in the
southwestern part of the Baltic Sea (ICES, 2013). Flatfish is often bycatch when fishing for cod,
but in certain periods and areas demersal trawlers may target flatfish. Sometimes small-meshed
demersal trawls are used to catch herring and sprat.
Gillnet
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Gillnets are used to catch fish in a wide range of habitats. They are generally considered a
shallow-water gear, but bottom sets can be used at depths exceeding 50 m (Hubert, Pope &
Dettmers, 2012). They are widely used in offshore fisheries, targeting cod, flatfish and herring.
In coastal fisheries, gillnets are set to catch a mix of marine and freshwater species i.e. cod,
flatfish, herring, whitefish, pikeperch, perch and pike. In the Baltic Sea the drift nets have been
prohibited since 2008, and the European Union has limited the length of gears depending on the
vessel size and the immersion time.
Other gear types
In a commercial fisheries aspect the following gear types contribute with a relatively small catch
by weight in the Swedish fisheries:
•
•
•

Longlines are used to target cod, salmon and sea trout. After the prohibition of drift nets
in 2008, longlines have become an important gear type in the offshore salmon fishery;
There is a great variety in the traps used in trap net fisheries, depending on the targeted
species e.g. herring, salmon, whitefish and eel;
Generally, fyke nets and trap nets are set in shallow water not much deeper than the
height of the first frame or hoop. They can however be set in water over 10 m deep
(Hubert, Pope & Dettmers, 2012).

Commercial fishing in Sweden
The Swedish fishing fleet in the Baltic Sea includes fisheries in the Arkona Basin and the area
around Bornholm. The most common fishing techniques used there are bottom and pelagic
trawling, but other types such as seine-haul fishing and gillnets are also used (SwAM, 2018d).
Areas of national interest for commercial fishing were identified in 2006 (Fiskeriverket 2006). The
criteria for appointing these areas were mainly commercial catch values. The proposed Baltic Pipe
is passing through an area of national interest for fishing (Figure 8-61), located east of Kriegers
Flak, with high catches of cod, herring and sprat. The designated area is 448 km2 and in a large
part overlapping with the Natura 2000 site Sydvästskånes utsjövatten. The areas of national
interest for commercial fishing is under review of Swedish Agency for Marine and Water
Management (SwAM) and revisions will be presented during 2019.
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Figure 8-61 Areas of national interest for commercial fishery and fishing effort for mobile contacting
gear in 2013. About fishing effort, see Figure 9-58.

Swedish logbook data and statistics
From 2010 to 2015 a variety of 31 different species were caught and registered by Swedish
fishing vessels for the ICES rectangles 36G4, 37G2, 37G3, 37G4, 37G5, 38G2, 38G3, 38G4,
38G5, 39G2, 39G3, 39G4 and 39G5. The summed catches for the period were 67,901 tonnes
(Table 8-92) with an annual mean of 11,317 tonnes (Table 8-93). The ten most important
species were herring, sprat, cod, flounder, whiting, plaice, salmon, saithe, turbot and eel.
In comparison to the other nations that operate in the area, Sweden is responsible for approx. 10
% of the total catch by weight. The commercially important species, i.e. herring, sprat, cod,
flounder, whiting and plaice, amounted to 67,584 tonnes in the period (Table 8-92), which is
equivalent to approx. 99.5 % of the total catch by weight and a mean annual sales value of 7,3
million € (Table 8-93).
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Table 8-92 The total quantity (tonnes) of the main species caught by the Swedish fishing fleet in the
ICES rectangles 36G4, 37G2, 37G3, 37G4, 37G5, 38G2, 38G3, 38G4, 38G5, 39G2, 39G3, 39G4 and 39G5
from 2010 to 2015. Data collected from SwAM (2018b).

Species

Scientific name

Quantity [tonnes]

Herring

Clupea harengus

24,126.4

Sprat

Sprattus sprattus

24,042.1

Cod

Gadus morhua

18,394.6

Flounder

Platichthys flesus

496.1

Whiting

Merlangius merlangus

305.1

Plaice

Pleuronectes platessa

219.6

Salmon

Salmo salar

182.8

Saithe

Pollachius virens

65.0

Turbot

Scophthalmus maximus

33.0

Eel

Anguilla anguilla

24.8

Fishing importance and ratio between countries with fisheries activity within ICES rectangles
adjacent to the Baltic Pipe, based on mean value of catches (€) from 2010-2015 for cod,
flounder, herring, plaice and sprat, is shown in the Figure 8-62.

Figure 8-62 Fishing importance and ratio between countries with fisheries activity within ICES
rectangles adjacent to the Baltic Pipe based on mean value of catches (€) from 2010 – 2015 for cod,
flounder, herring, plaice and sprat. Data were collected from national fishery authorities for fisheries
that operate in SD 24 and 25. Finnish data is not included, due to data protection, but the summed catch
for the period is less than <1% when compared to Swedish landings.
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The summed catches from the Swedish fishing fleet (Figure 8-63 and Table 8-93) show that
certain areas are of higher economic interest. The highest catch by weight was noted in the 39G5
ICES rectangle which is located east of Bornholm and 39G4, 39G3 within the Swedish EEZ.
Although the 39G3 rectangle is overlapping with the areas of national interest to the commercial
fishery, it did not have the highest catch by weight. A high result was also noted for the 38G3
rectangle, which is located south of the Swedish EEZ. A summary of the value of the mean
annual catch and commercial value for the period between 2010 and 2015 is showed below
(Table 8-93).
35000
43,14%

30000

Quantity (t)

25000
27,74%

20000
15000

14,56%

10000
5000
0

4,88% 3,65%

3,12%

0,00% 0,00% 0,02% 0,01% 0,68%

2,21%

36G4 37G3 37G4 37G5 38G2 38G3 38G4 38G5 39G2 39G3 39G4 39G5

ICES rectangles
Figure 8-63 Summed quantity [tonnes] of Swedish catches in the ICES rectangles 36G4, 37G2, 37G3,
37G4, 37G5, 38G2, 38G3, 38G4, 38G5, 39G2, 39G3, 39G4 and 39G5 from 2010 to 2015. Data collected
from SwAM (2018b).

Table 8-93 Mean annual catch [tonnes] and values (1,000 €) of Swedish catches during 2010 – 2015
from ICES rectangles that are adjacent to the Baltic Pipe in subdivision 24 and 25. Data collected from
the SwAM (2018b), prices obtained from JRC (2018).

ICES

Catch [tonnes]

Value 1,000 €

36G4

0.038

0.056

37G3

0.038

0.047

37G4

1.78

2.51

37G5

0.936

1.32

38G2

77.4

30.2

38G3

551

281

38G4

413

194

38G5

353

285

39G2

250

106

39G3

1648

1,362

39G4

3139

2,804

39G5

4883

2,224

Rectangles
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Figure 8-64 Fishing effort in terms of estimated hours per c-square for mobile contacting gear in 2013
based on VMS/Logbook data processed by ICES working Group on Spatial Fisheries Data (WGSFD)
(HELCOM, 2015).

As the Baltic Pipe will rest and trenched on the seabed, mobile contacting gears like demersal
trawls and their intensity pattern is important to assess. Figure 8-64 shows the fishing effort for
mobile contacting gears in 2013 for HELCOM members, excluding Russia, in the Arkona and
Bornholm Basins. The bottom trawling within the Swedish part of the route was less intensive in
comparison with other parts of the route (Figure 8-64). The demersal fishing effort has probably
declined in the area during later years due to substantially lower total allowable catches (TAC).
TAC of cod in ICES SD 22-24 have been reduced with 75 % since 2013 (SwAM 2018c).
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Figure 8-65 Fishing effort in terms of estimated hours per c-square for midwater trawl gear in 2013
based on VMS/logbook data processed by the ICES Working Group on Spatial Fisheries Data (WGSFD)
(HELCOM, 2015).

Figure 8-65 shows the fishing effort for mid water trawl gears in 2013 for HELCOM members,
excluding Russia, in the Arkona and Bornholm Basins. The mid water trawl effort was less intense
than the effort from bottom-contacting gears. The mid water fishing effort has probably stayed
relatively stable in the area during later years due to the low variations in total allowable catches
(TAC) of herring and sprat. Since 2013 TAC have been around 25,000 tonnes for herring in ICES
SD 22-24 and 250,000 tonnes for sprat in SD 22-32 (SwAM, 2018f).
Survey results
During the winter campaign (January - February 2018) bottom trawling were performed in order
to identify taxonomic composition, abundance and distribution (see Section 8.2.2). Based on the
results within the Swedish part of the project, most individuals were caught in the ZD_11
sampling station which is located outside the Natura 2000 site and outside the area designated
as national interest for fishing (Figure 8-66). Sprat was the most numerous species caught at the
sampling stations within the Swedish EEZ, whereas cod had the highest catch weight (Figure
8-67).
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Figure 8-66 Location for the trawl sampling stations in the winter survey (Jan-Feb. 2018).

0

Figure 8-67 Number of individuals and total weight of fish caught by bottom trawl in the winter survey
(MIG, 2018) and summed for all the stations within the Swedish EEZ. Bars represent weight [kg] and
line represent number of individuals.
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8.3.2.2 Impact assessment
The Baltic Pipe pipeline can potentially interfere with Swedish commercial fisheries both during
the construction and operational phases. See Table 8-94 for the potential impacts on commercial
fisheries.
Table 8-94 Potential impacts on commercial fisheries.

Impact factors
Safety zones

Construction

Operation

X

X

Presence of pipeline
Physical disturbance above
water (presence of vessels)

X

X

X

The following sources of impact have been screened out:
Physical disturbance of seabed (construction): An indirect impact on the fishing resource
(fish). Fish will be susceptible to showing avoidance behaviour because of physical disturbance of
the seabed. Despite the disturbance of the seabed, the period will be temporary, and fish will
return shortly afterwards (see Appendix 4).
Underwater noise (construction): An indirect impact on the fishing resource (fish), see
Section 9.7. In a worst-case scenario, where munitions clearance is unavoidable, fish mortality
can occur within a maximum distance of 0.6 km. The worst-case scenario for injuries corresponds
to a maximum distance of 0.7 km. It is likely that it will be lethal for shoals or schools of fish that
are present within the mentioned distances if munitions clearance occurs. Munitions clearance will
only entail a lethal or injury risk for few individuals in larger populations. This means that the
structure and function of the populations will remain unaffected. Mitigation measures, i.e. preclearance sonar surveys in order to identify the potential presence of shoaling or schooling of fish
(see Section 8.2.2), will reduce the severity of the impact if munitions clearance is unavoidable.
Safety zones
As there are no national default requirements for safety zones in Sweden, the examples of safety
zones are taken from the Danish part of the project where safety zone around the DP pipe-lay
vessel will be around 1,000 meters and the safety zone around the anchor lay barge extend
between 1,000 – 1,500 meters. Furthermore, a safety zone of 500 meters radius could be
implemented for other project-related vessels with limited manoeuvrability. The safety zones will
follow the vessels as they move continuously with a speed of 2.5-4 km/day. Therefore, impact on
commercial fisheries from safety zones will be regional/transboundary and temporary, Table
8-95.
The vessels carrying out inspections and maintenance activities can have a safety zone with a
radius of 500 m. The inspections will occur with a low frequency (e.g. 1-2 times a year during the
first years and once every 5 years thereafter). The impact from these safety zones will be local,
immediate and assessed to be of negligible severity and therefore not significant, Table 8-95.
As Table 8-93 shows, some of the ICES rectangles are of higher economic mean annual value.
The socioeconomic impact that can occur from safety zones above water can vary greatly for the
individual fisher, as there are differences in gear types, target assemblage, mesh sizes, etc. In
general, fishermen tend to fish in more than a single ICES rectangle, so it is unlikely that the
temporary safety zone will restrict the fisheries activity. However, it can alter the catch per unit
effort (CPUE) for a short period of time. A dialog with commercial fisheries is ongoing, to reduce
any potential impact on fishing in areas that can be temporarily closed, due to the safety zones
imposed around the construction vessels (see Chapter 7).
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Table 8-95 Impact significance of safety zones on commercial fisheries during construction and
operation.

Magnitude of impact
Sensitivity
Safety
zones

Low

Intensity

Scale

Duration

Minor

Local/Regional/
transboundary

Immediate/
Short-term

Severity
of impact

Significance

Negligible

Not significant

Presence of pipeline
Where the pipeline is placed directly on the seabed and where rock installations are required,
there may be an impact on commercial fisheries. Demersal trawls can be affected as their gear
can get hooked upon contact with the pipeline. However, hooking is a seldom occurring
accidental situation where the trawl equipment becomes stuck under the pipeline created by a
span.
Along a third of the Swedish route the pipeline will be trenched below the seabed (see Section
3.4). In the most part of the area of national interest to fishery the pipeline will be trenched and
placed below the sea bottom. Along the trenched parts there will be no risk of hooking or
obstacles for near bottom trawling.
Along two thirds of the Swedish route, where the pipeline will be placed on the bottom (see
Section 3.4), there will be an increased risk for hooking. In these parts of the route, mainly the
deep parts of the Arkona Basin, the seabed is mostly relatively flat and in areas where free spans
are present rock placement will be used to fill up the spans. It is possible that the presence of the
pipeline may disturb or limit fishery activities, and there may be a need for adaptation in regard
to fishing patterns for demersal trawlers. The main obstacles will be rock installations at free
spans and beneath shipping lanes. Pelagic fisheries will normally not be affected by the presence
of the pipeline, as the towed gears maintain a distance to the seabed. The presence of the
pipeline will occupy a tiny fraction of the fishable area in the Arkona basin, which is assessed to
imply a minor effect on the CPUE.
The impact intensity is assessed to be minor and, since it affects both national and foreign
fisheries, local to transboundary. The impact will be long-term. Nevertheless, the severity of the
impact is assessed to be minor and therefore not significant, Table 8-96.
Table 8-96 Impact significance on commercial fisheries from the presence of the pipeline.

Magnitude of impact
Sensitivity
Presence of
pipeline

Low

Intensity
Minor

Scale
Local/
transboundary

Duration
Long-term

Severity
of impact
Minor

Significance
Not
significant

Physical disturbance above water
The presence of vessels during the construction and operational phases will be conditions that the
national and foreign fisheries fleet are already adjusted to, as they are accustomed to the heavy
ship traffic that exists in the Baltic Sea under normal circumstances. Therefore, the sensitivity of
commercial fisheries is assessed to be low.
Vessels used during both the construction and operational phases may accidentally cut a line of
fishing gear, such as longlines or gillnets, which are both considered shallow-water gear.
Abandoned, lost, or otherwise discarded fishing gear is a problem of increasing concern, as it
may cause environmental impacts and economic loss for the fishermen. However, there are a
limited number of fishermen who use these gear types along the pipeline route in the Arkona
Basin. The impact is therefore assessed to be of minor intensity. As the vessels will move
continuously, the scale is local/transboundary, and the duration is immediate. Combined with a
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low sensitivity, the severity of impact is assessed to be negligible and not significant (Table
8-97).
Table 8-97 Impact significance on commercial fisheries from physical disturbance above water (presence
of vessels) during construction and operation.

Magnitude of impact
Sensitivity

Intensity

Scale

Duration

Severity
of impact

Significance

Physical
disturbance
above

Low

Minor

Local/
transboundary

Immediate

Negligible

Not
significant

water

8.3.2.3 Conclusion
In general, the sensitivity of the potential impacts on fisheries is evaluated as low, the intensity
minor and scale local/regional. In terms of duration, the imposition of the safety zones and the
physical disturbance above water (presence of vessels) have an immediate duration, whereas the
presence of pipeline is long-term. The severity of each impact is either negligible or minor, and
no impacts are evaluated as significant (Table 8-98).
Table 8-98 Overall impact significance on commercial fisheries.

Severity of impact

Significance

Transboundary

Negligible

Not significant

Yes

Presence of pipeline

Minor

Not significant

Yes

Physical disturbance
above water

Negligible

Not significant

Yes

Safety zones

Archaeology
Submerged Stone Age landscapes and shipwrecks that bear proof of intensive navigation for
thousands of years may be found in the seabed of the Baltic Sea. In this section, the baseline for
offshore archaeology and cultural heritage is described and the impacts from the project are
assessed.
8.3.3.1 Baseline
The categories of ancient remains that could be found in the area of the proposed Baltic Pipe in
the Swedish Economic Zone are wrecks and potentially Stone Age settlements.
Sweden has a legal marine zone called the adjacent zone, located 24 nautical miles from the
baseline (Lag (2017:1273) om Sveriges angränsande zon). Within this zone, the Heritage
Conservation Act (SFS 1988:950) applies, which means that construction activities should be
stopped if archaeological objects appear during offshore construction, and precautionary
measures should be undertaken. According to the Historic Environment Act (SFS 1988:950), a
shipwreck relic lost in 1850 or earlier, and potential Stone Age settlements, are protected from
damage or active change.
Archaeology and cultural remains on land are better known than in marine areas, mainly due to
systematic inventories of ancient monuments on land since the 1930s, and due to due to the
difficulty in finding archaeological artefacts in the marine environment. The knowledge of submarine areas is mainly based on data obtained from old archives, as well as on information
provided voluntarily by fishermen, divers and other interested individuals. As a result, the data is
of varying quality and has a varying coverage (Riksantikvarieämbetet, 2014). To collect more
information about the area for pipeline installation, detailed geophysical and geological surveys
and investigations along the preferred Baltic Pipe route corridor are currently being undertaken.
The final evaluation of potential cultural heritage objects along the preferred route for the
offshore pipeline, which is in process, is made by Bohusläns museum. The CAB of Skåne will
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approve the quality of the evaluation report on marine archaeology information. The evaluation
report will also include recommended exclusion zones around cultural heritage object. Status
report of the conducted analyses of the cultural heritage is found in Appendix 6.
Wrecks
Ship traffic on the Baltic Sea has been intense during many hundred years. With low level of
shipworm (Teridinidae) together with low salt content, relatively low temperatures and low
oxygen content, the decomposition of organic materials as wood progresses slowly. The
preservation value and potential of underwater cultural remains in the Baltic Sea are therefore
high.
The area of Falsterbo rev, located northwest of the proposed Baltic Pipe route, is among the most
common places for loss of ships in historical times (Stiftelsen Fotevikens Maritima Centrum,
1996). Wrecks are known in Swedish EEZ around the area for surveys and preferred route for the
Baltic Pipe. The positions of these wrecks are shown in Figure 8-68. The wreck closest to the
survey corridor is located 320 meters from the border to survey corridor, and 570 meters from
the centreline of the survey corridor.

Figure 8-68 Positions of known wrecks, sea depth and the survey corridor along the preferred route in
Swedish economic zone. This map will be exchanged into a map including both known and found wrecks.

More information about wrecks will be presented when the final evaluation of potential cultural
heritage objects along the preferred route for the offshore pipeline, which is in process, is made.
Submerged Stone Age landscapes and potential settlements
People have lived by the coast of the Baltic Sea since very long. Due to changing sea levels since
the last glaciation, former land and coastal areas are today submerged. These former land and
coastal zones may potentially have hosted human Stone Age settlements and associated
activities. In addition, in the southern part of the Baltic Sea, the land is being lowered (SwAM,
2015).
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There is potential for encountering settlements down around 28 meters, i.e. mainly within the
western part of survey area. This assumption is based on previous studies in waters near Skåne 4
where 28 meters could be used as shorthand to estimate whether there could be potential for
settlements or not. Therefore, in this area for Baltic Pipe in Swedish economic zone, wrecks are
what we could expect to find, since the sea level is 32-50 meters along the Swedish route.
The exact location of submerged Stone Age sites cannot be predicted beforehand as there is a
high degree of randomness associated with this type of submarine cultural heritage. However, in
the case with Stone Age sites, given certain conditions, it is possible in advance to exclude
seabed areas that cannot have been dry land, and thus cannot have hosted pre-historic settlers
during the Stone Age.
As part of the so-called geo-archaeological desktop study for the Baltic Pipe pre-investigation
area, theoretical paleo-geographic maps have been prepared for selected timeslices, thus
exhibiting different bathymetry conditions, during the recommended applicable period of the
Mesolithic in the southwestern part of the Baltic area, c. 9,500 – 5,900 years before present. The
paleogeographic maps assume that the current seabed corresponds to a potential former dry land
surface before the Holocene marine transgressions and does not consider later potential erosion
or sedimentation (Rambøll, 2018f).
Also, as part of the geo-archaeological desktop study for the Baltic Pipe, a pre-investigation area
(Rambøll, 2018f), approximating the lowest levels for potential coastal/land areas, was
determined. Seabed areas lying significantly deeper than these levels for submerged potential
coastal settlements (around 28 meters) should in theory be ignored in regard to potential
submerged Stone Age relicts.
Analysis based on modelling made for Baltic Pipe shows that the current seabed in the area of the
preferred Baltic Pipe route corridor is too deep to have been dry land during the Stone Age. No
settlements are therefore probable in the area for the pipeline in the Swedish economic zone
(Rambøll, 2018). This is confirmed according to the national register of sites and monuments
(Fornsök), since no submerged Stone Age settlement sites are registered along the Baltic Pipe
preferred route in the Swedish EEZ.
Evaluation of potential cultural heritage
Several surveys, including a geophysical survey and a geotechnical-geological survey, have been
conducted for the preferred Baltic Pipe route corridor. These surveys include investigations of the
seabed and sub-seabed with multibeam echo-sounder (MBES), side-scan sonar (SSS), subbottom profilers (SBP) and magnetometer (MAG) as well as geotechnical grab sampling and
ground truthing (vibrocore and associated geological descriptions and geotechnical laboratory
analyses).
The preliminary geophysical data associated with the seabed (i.e. SSS, MAG and MBES data) and
associated video footage of selected sonar and magnetic targets are currently being screened by
Bohusläns museum with the aim of identifying potential cultural heritage objects.
Where required, objects will be subjected to further visual inspection and/or assigned an
exclusion zone to be respected during pipe-lay. The need for further inspection and exclusion
zones will be agreed in consultation with the County Administrative Board of Skåne, Bohusläns
museum and other relevant stakeholders.

4

Consultation meeting with CAB Skåne 03.10.18
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8.3.3.2 Impact assessment
The installation of a pipeline on the seabed and activities related to maintenance and
decommissioning may potentially affect possible submarine heritage lying at or buried
immediately below the seabed within the depths and widths of potential impact. The potential
impact on such objects could potentially be a result of direct impact into the seabed; e.g.
trenching and/or anchoring during installation.
The following potential impacts on cultural heritage as ship wrecks from construction and
operation have been identified (Table 8-99).
Table 8-99 Illustrates the potential impact on cultural heritage as ship wrecks from construction and
operation.

Potential source of impact
Physical disturbance of seabed

Construction

Operation

X

The other potential impacts described in Appendix 4 have been screened out.
The handling of marine archaeology will be based upon the final evaluation of potential cultural
heritage objects along the preferred route for the offshore pipeline, which is in process, as
described above. It is anticipated that the evaluation may result in minor adjustments to the
pipeline route, but within the surveyed corridor.
Assuming the applicable regulations regarding the handling of objects of submarine
archaeological interest and cultural heritage are followed, it is unlikely that there will be
significant impacts on archaeology and cultural heritage, and this topic will not be dealt with
further.
Mitigation
A controlled installation procedure, including potential exclusion zone to be respected during
pipe-lay, will be agreed in consultation with the County Administrative Board of Skåne.
The handling of marine archaeology will be based upon the final evaluation of potential cultural
heritage objects along the preferred route for the offshore pipeline, which is in process. The
Bohusläns museum is responsible for this evaluation. Furthermore, the Heritage Conservation Act
always applies within 24 nautical miles from land, which means that construction activities should
be stopped if archaeological objects appear during construction offshore.
Cables, pipelines and windfarms
This section includes cables, which covers power/electricity cables and telecommunication cables,
natural gas pipelines and existing and planned windfarms.
8.3.4.1 Baseline
Offshore installations (i.e. subsea/submarine cables) for telecommunication services have existed
since the 19th century. Today, there is a growing demand for fast links for communication, and
during the last couple of decades communication cables have become a dominant element in the
global economy e.g. through the internet (which is essential to international trade) where
internet traffic travels through submarine cables (UN, 2016; IFAÖ & BFN, 2006).
In addition, to the telecommunication links there is transmission of power/electricity which takes
place through offshore installations to supply power to offshore facilities, interconnect terrestrial
grids or to transport power which has been supplied from offshore renewable energy sources
(such as wind power) into the terrestrial grids. There are two categories for the subsea power
cables, where the electricity is either carried as a direct current (DC) or alternating current (AC)
(UN, 2016; IFAÖ & BFN, 2006).
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Cables, pipelines and windfarms are the main types of installations that exist offshore south of
Skåne. Along the route within the Swedish EEZ the main types of installations that are
encountered are cables and windfarms. No pipeline will be encountered along the route within the
Swedish EEZ.
The planned route of the Baltic Pipe pipeline is designed to avoid all existing and planned
windfarms in the Baltic Sea. However, the pipeline will cross an area designated for windfarms in
the proposed marine spatial planning (SwAM2018g) where Örsted has started a consultation and
permitting process. There are no existing offshore windfarms in the project area/along the route
of the pipeline, but 9 cables crossed by the pipeline (Figure 8-69).

Figure 8-69 Illustrates existing and planned cables in the Baltic Sea along with the route of the pipeline
within the Swedish EEZ as well as existing and planned wind farms.

A total of 9 cable crossings take place within the Swedish EEZ and these are presented in Table
8-100. Within the Swedish EEZ one power cable owned by Baltic Cable AB (Statkraft) will be
crossed by the route of the pipeline, this cable interconnects electricity power grids of both
Sweden and Germany (ABB, n.d.). In addition, one planned power cable owned by Svenska
kraftnät will cross the Baltic Pipe pipeline, since this cable will be installed in the period 20232026 (i.e. after the pipeline is installed). Furthermore, four telecommunication cables (owned by
Telia) have been identified as well as one proposed telecommunication cable by GlobalConnect
A/S. There are two unknown cable from Sweden crossing the Baltic Pipe. The type and owner of
the cable will be identified as part of the detailed design of the project. Furthermore, additional
crossing of planned power export cable from the windfarm on Krieger’s Flak (owned by
Vattenfall) is expected (this is not presented in Figure 8-69 or Table 8-100).
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Table 8-100 Installations crossed by the planned pipeline route within the Swedish EEZ.

Name

Type

Baltic Cable

Owner

Status

Baltic Cable AB

Power

Active

(Statkraft)

Tyskland-Sverige 2

Telecom

Telia

Inactive

Tyskland-Sverige 4

Telecom

Telia

Inactive

Trelleborg-Neumueran

Telecom

Telia

Inactive

Power

Svenska kraftnät

Planned

Telecom

Telia

Inactive

Hansa Power Bridge
Tyskland-Sverige 5
Unknown*

Found on HELCOM (HELCOM, n.d.)

Bornholm Subsea Cable

Telecom

GlobalConnect A/S

Unknown* (X1, X2)

Proposed

Finding on survey

*Determination of type and ownership of the unknown cables will be handled as part of the
detailed design of the project.

8.3.4.2 Impact assessment
Project related construction activities may affect existing and planned installations along the
route of the planned pipeline. This through physical disturbance on the seabed. Furthermore, the
presence of the pipeline during the operation phase is also considered a potential source of
impact. Sources of potential impact are presented in Table 8-101.
Table 8-101 The potential sources of impact during the construction and operation phases on existing
and planned installations.

Potential source of impact

Construction

Physical disturbance of the seabed

Operation

X

Presence of pipeline

X

Physical disturbance on the seabed (construction)
Damage on existing marine installations (e.g. cables) can potentially be caused by project-related
construction activities such as pipe-laying, trenching and rock placement. Further, the
construction activities cause physical disturbance on the seabed. Marine installations are of
economic value to the owners because they can neither influence nor mitigate the continuity of
supplies to their users in the case of damage. Additionally, the installations are of importance to
the users as well, since the users are affected by outages caused by damages. Since marine
installations are of high economic value the sensitivity of the impact is high.
In order to avoid damages to the existing installations (cables) along the route within the
Swedish EEZ, all cable crossings will be protected by concrete mattresses (see further details in
Appendix 4, Physical disturbance of seabed). Furthermore, prior to the construction activities, an
agreement will be reached with all the involved owners of the crossed offshore installations
(including planned cables and windfarms such as Örsted). It is therefore assessed that the
intensity of the impact is minor. Also, the scale is assessed as local and the duration long-term.
Thus, the overall severity of the impact is minor and not significant (Table 8-102).
Table 8-102 The impact significance on existing and planned installations from construction activities
caused by physical disturbance on the seabed.

Magnitude of impact
Potential impact
Physical
disturbance of the
seabed
(construction)

Sensitivity

Low
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Intensity

Scale

Duration

Minor

Local

Short-term

Severity
of impact

Significance

Minor

Not significant
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Presence of pipeline (operation)
The presence of the Baltic Pipe pipeline might be a hinder to repair activities of existing marine
installations at crossings, during the operational phase. This may therefore have financial
implications for the owners of the installations. Although, since the owners of the installations will
be involved in the cable crossing design to minimise the risk of damage to existing installations,
the sensitivity is assessed as low.
Furthermore, it will be possible to install some types of future marine installations on top of the
Baltic Pipe pipeline (which will be protected by concrete coating). This decreases the effect on the
availability of the seabed for future/planned offshore installations. The scale is set as local, with
short-term duration. Furthermore, the intensity is assessed as minor since owners are involved
the crossing design from the construction phase. With regards to this, the severity of the impact
from the presence of the pipeline is assessed as minor and overall not significant (Table 8-103).
Table 8-103 The impact significance from the presence of the pipeline on existing and planned
installations.

Potential
impact

Magnitude of impact
Sensitivity

Presence of
pipeline
(operation)

Intensity

Scale

Duration

Minor

Local

Short-term

Low

Severity of
impact

Significance

Minor

Not significant

8.3.4.3 Conclusion
The overall assessment from the physical disturbance on the seabed due to construction
activities, to the impact significance from the presence of the Baltic Pipe pipeline during the
operational phase is presented in Table 8-104. The severity of the impact is assessed as minor
since an agreement will be reached with all the involved owners of the crossed offshore
installations to minimise the risk of damage. Thus, the impact is therefore assessed as not
significant but transboundary.
Table 8-104 The overall impact significance for existing and planned installations during construction
and operation.

Potential impact

Severity of impact

Significance

Transboundary

Minor

Not significant

No

Minor

Not significant

No

Physical disturbance of
the seabed
(construction)
Presence of pipeline
(operation)

Natural resources and raw material extraction sites
8.3.5.1 Baseline
Marine sediments may comprise valuable raw material resources, especially for construction
purposes, and extraction of marine sediments is an important receptor because of the economic
interest of several countries around the Baltic Sea. Sediments sizes range from fine to coarse
grain and distribution varies across the Baltic Sea.
As of December 2018, only one permit was granted for extraction of raw material in Sweden. The
permit is held by Ystad municipality regarding extraction of 340,000 m3 of sand, during a tenyear period, at Sandhammar bank. The purpose of using the sand is protecting the coast from
erosion. Sandhammar bank is located southeast of Ystad and approximately 20km from the
planned route. The extraction of sand occurs every third year, and the next, and last one is
planned for 2020 (SGU, 2011; 2018). Figure 8-70 shows the planned route for the pipeline and
the extraction site at Sandhammar bank.
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Figure 8-70 The figure shows the current extraction site at Sandhammar bank.

Geological Survey of Sweden (SGU) and Swedish Agency for Marine and Water Management
(SwAM) has conducted a study regarding possible extraction of marine sand and gravel in
Sweden, which can partly replace natural sand and gravel from the land sites. Marine sites that
have been evaluated include Kriegers Flak and Sandflyttan, both are located south of Scania, in
addition to Sandhammar bank. According to the study, Kriegers flak is unsuitable because of the
environmental disturbance caused by marine sand extraction. However, Sandflyttan is considered
suitable with a possible extraction site of 5,5 km2 and the distance to the proposed pipeline route
is approximately 20 km. The extraction site at Sandhammar bank has a possibility to expand to
88 km2 (SGU/SwAM, 2017).
SGU has identified areas that might be suitable for carbon capture and storage (CCS) in bedrock.
The purpose is reducing carbon dioxides from the Earth's atmosphere and environmental impacts
(SGU, 2018). Potential sites for carbon capture, with bedrock of younger sedimentary rocks, have
been identified near the south and southwestern parts of Scania's coast and in a smaller area in
southwestern Kattegat (near the border to Denmark) (SwAM, 2018b). The Arnager Greensand
storage unit (area of 5,177 km2) covers most of the territorial water and the EEZ south of Scania,
including the part of the EEZ where the Baltic Pipe route is planned (SGU, 2016c). According to
SwAM, more data and research are needed before any areas can be suggested in the national
plan for the Baltic Sea (SwAM, 2018b).
8.3.5.2 Impact assessment
The construction and operation of the Baltic Pipe will not interfere with the extraction site at
Sandhammar bank and potential site at Sandflyttan due to distance between the sites and the
planned pipeline route
Following impacts have been screened out:
Safety zone (construction): As there are no national default requirements for safety zones in
Sweden, the examples of safety zones are taken from the Danish part of the project where safety
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zone around the DP pipe-lay vessel will be around 1,000 meters and the safety zone around the
anchor lay barge extend between 1,000 – 1,500 meters. Furthermore, a safety zone of 500
meters radius could be implemented for other project-related vessels with limited
manoeuvrability. No-non-project related vessels are permitted to enter the safety zones. The
existing extraction site will not interfere with the safety zone (Appendix 4).
Safety zone (operation): The inspection and maintenance vessels might acquire a safety zone,
which has a radius of 500 meters since these vessels are smaller and move faster than the
vessels used during the construction phase. No non-project ships would thus be allowed to enter
the temporary safety zone. The existing extraction site will not interfere with the safety zone
(Appendix 4).
Physical disturbance above water (construction): The only potential impact from physical
disturbance above water is increased ship traffic. However, no significant increase in ship traffic
near the extraction sites is expected during construction; therefore, this impact can be screened
out (Appendix 4).
The identified areas for carbon capture and storage have been screened out due to uncertainties
regarding time frame, research and data. The pipeline will not enter the bedrock.
8.3.5.3 Conclusion
The potential impacts on the raw material extraction site Sandhammar bank are negligible due to
distance between the site and the planned route. For the same reason, there is no significance
and no transboundary impacts.
Military practice areas
Military practice areas are an important receptor to assess due to their role in national security
and international training. The Baltic Sea is a strategic area where various types of military
practice areas are maintained.
8.3.6.1 Baseline
The main location of Sweden's Navy Unit is Karlskrona, but the Navy Unit operates in other areas
as well, for instance in the southern Baltic Sea. The main goal of the Navy Unit is to support
other units of the armed forces for instance through technical services, transports, logistics and
surveillance (Försvarsmakten, 2017a).
The military practice areas in the southern Baltic Sea are showed in Figure 8-71. Temporary
practice areas may also exist, however these are not mapped and therefore not assessed in this
report.
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Figure 8-71 Military practice areas in the project area.

Four submarine exercise areas have been identified in vicinity of the project area, on the border
between the Swedish and German EEZ. The submarine areas are under the coordination of the
German Navy (Submarine Exercise Area Coordinator – SEAC) and used for NATO training and
exercise patrols. According to the Swedish Armed Forces, these areas are rarely used from a
Swedish viewpoint and there is no conflict with an offshore pipeline (Försvarsmakten, 2017b).
8.3.6.2 Impact assessment
The construction of Baltic Pipe may interfere with the daily activities in military areas within the
Swedish EEZ. No impacts are anticipated during the operational phase. See Table 8-105 for an
overview of the potential sources of impact.
Table 8-105 Potential impact on military practice areas.

Potential source of impact
Safety zones

Construction

Operation

X

Following impacts have been screened out:
Physical disturbance above water (ship traffic, construction): Increased ship traffic caused
by project-related vessels not requiring safety zones can be screened out, as the military practice
areas are located within and along high-intensity shipping lanes. Therefore, an increase in traffic
of ships sailing at normal speed and obeying same navigation regulations as commercial ships
will be negligible (Appendix 4).
Safety zones (operation): The inspection and maintenance vessels might acquire a safety
zone, which has a radius of 500 meters since these vessels are smaller and move faster than the
vessels used during the construction phase. This safety zone will therefore not overlap with any
military practice areas and no impact will occur (Appendix 4).
Presence of pipeline (operation): Since the pipeline does not pass within any military practice
areas, no impact is expected (Appendix 4).
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Safety zones
The source of potential impact during the construction phase of the proposed pipeline derive from
the establishment of temporary safety zones around pipe-laying vessels and other project-related
vessels which have limited manoeuvrability, such as ploughing vessels and rock installation
vessels. As there are no national default requirements for safety zones in Sweden, the examples
of safety zones are taken from the Danish part of the project where safety zone around the DP
pipe-lay vessel are around 1,000 meters and the safety zone around the anchor lay barge extend
between 1,000 – 1,500 meters. Furthermore, a safety zone of 500 meters radius could be
implemented for other project-related vessels with limited manoeuvrability. Since the pipeline will
run only 550 m from the northern border of Bravo 4 and Bravo 5 for a distance of 21 km, some
temporary impact from the safety zones can be expected.
The sensitivity of military practice areas to this type of impact is judged to be medium, as the
presence of vessels will suspend all military activities in their vicinity and these areas are of high
importance to the military as international training areas. However, the pipe-lay vessels are
expected to move at a rate of approximately 2.5-4 km/day for the 21 km stretch where the route
is located adjacent to the northern border of Bravo 4 and Bravo 5, and the pipe-installation
activities will therefore be completed within 8-10 days, depending on weather conditions. Also,
seabed interventions will be conducted during some days pre- and post-installation of the
pipeline. The planned activities will be coordinated and communicated with the relevant
authorities to ensure minimum disruption of military practice activities.
As a result, the impact is assessed to be of medium intensity but local and immediate. Combined
with the medium sensitivity, the overall impact is assessed to be of minor severity and not
significant (Table 8-106).
Table 8-106 Impact significance on military practice areas from safety zones during construction.

Magnitude of impact
Sensitivity
Safety zones
(construction)

Intensity

Scale

Duration

Medium

Local

Immediate

Medium

Severity
of impact

Significance

Minor

Not significant

8.3.6.3 Conclusion
The potential impacts on military practice areas resulting from construction of the planned
pipeline within the Swedish EEZ are summarized in Table 8-107.
Table 8-107 Overall impact significance for military practice areas.

Potential impact

Severity of impact

Significance

Transboundary

Minor

Not significant

No

Safety zones
(construction)

Environmental monitoring stations
8.3.7.1 Baseline
Long-term national and international environmental monitoring stations within the Baltic Sea are
managed by several countries as well as under the Baltic Marine Environment Protection
Commission (also known as the Helsinki Commission or HELCOM). Various parameters are
measured at different stations, including physical and chemical properties, phytoplankton and
primary production, zooplankton, benthic fauna, and microbiology. Each station records a
sequence of data from a fixed position, which can provide valuable information on trends over
time.
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The Swedish Agency for Marine and Water Management (SwAM) is responsible for a national
monitoring program in collaboration with Swedish Metrological and Hydrological Institute (SMHI),
with the purpose of monitoring benthos. The monitoring program consist of several fixed
stations 5 distributed in Swedish waters where 10 stations are within in the Trelleborg cluster. Out
of these, eight stations are within 15 km from the proposed route for the pipeline (see Figure
8-72 and Table 8-108) where station “I:2” is located approximately 250 m from the planned
route. These eight stations are sampled once a year, in May, with a “van Veen” grab sampler and
the program has been running since 2003 with the purpose is to trace long-term changes (SEPA,
2009), (SwAM, 2016a).
The Swedish National Marine Monitoring Programme has been in place since 1994 and is carried
out by SMHI, Stockholm University and Umeå Marine Science Centre. The main focus of the
current programme is eutrophication and oxygen deficiency. The data from the monitoring
program is used widely in research as well as in marine stewardship (SMHI, 2018b). Two
sampling stations within the monitoring program: BY1 and BY2-Arkona are located within 15 km
from the planned route, which are visited 10-11 times per year (Figure 8-72). The sampling
includes physical-chemical and biological parameters in the surface water (average from 0-10 m)
such as: alkalinity, pH, chlorophyll a, phosphorus, nitrogen, silicate, dissolved oxygen, salinity
and temperature.
In addition to the water monitoring program, there is a monitoring programme for contaminants
in marine sediment (SSTMP), running since 2003. The project is funded by the Swedish
Environmental Protection Agency and carried out by Geological Survey of Sweden (SGU) with the
objective to investigate the status and long-term trends of contaminants in the open sea within
Swedish territorial water and EEZ (SGU, 2016b). Monitoring data from SSTMP primarily reflects
the environmental status and trends of chemical load in the larger offshore basins and the main
aim of the programme is to:
•

•
•
•

Assess levels and natural variation of heavy metals and organic substances in marine and
brackish sediments at 16 representative offshore stations unaffected by local sources of
pollution;
Monitor long-term trends of contaminant levels in the environment;
Follow-up on effects of restrictions of use and discharge of pollutants in the environment;
Build an archive with sediment samples for future retrospective analyses.

One of the SSTMP stations, “Se-12”, is located in the project area, approximately 12 km south of
the pipeline route. The sampling includes concentrations of different elements, heavy metals,
organic and inorganic pollutants in the sediments as well as dissolved oxygen, salinity and
temperature along the water column.

5

Note that it’s not physical stations but rather a fixed location.
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Figure 8-72 Sampling stations within 15 km from the planned route in the Swedish EEZ.
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Table 8-108 Sampling stations within 15 km from the planned route in the Swedish EEZ.

Name of
environmental
monitoring
station

Type of station

Distance
from
proposed
route [km]

Sampling
water depth
[m]

Administrator

Off the coast of Sweden managed by SMHI and SwAM
DM 106

Biota

11.6

37.5

SMHI and SwAM

I:1

Biota

11

40.5

SMHI and SwAM

GT 10

Biota

12

41.5

SMHI and SwAM

P204

Biota

11.3

42

SMHI and SwAM

GT 8

Biota

14.4

40.5

SMHI and SwAM

P206

Biota

12.2

44

SMHI and SwAM

DM 107

Biota

2.2

45

SMHI and SwAM

I:2

Biota

0.252

39.5

SMHI and SwAM

Off the coast of Sweden managed by other stakeholders (incl. SMHI)
OMTF0102

Ecological

5.5

Leibniz Institute for
Baltic Sea Research,
Warnemünde (IOW)

OMTF0145

Ecological

6.8

IOW

OMBMPK7;
DMU444; BY1

Ecological,
contaminants/Hazardous
substances; Ecological,
biota, contaminants/
Hazardous substances;
Ecological, biota

OMTF0105

Ecological

10

IOW

OMTF0104

Ecological

4.2

IOW

OMTF0103

Ecological

4.6

IOW

FOE-B02

Ecological

12.6

OMIOW5

Contaminants/Hazardous
substances

Thünen-Institute of
Fisheries Ecology (TI-FI)
(TI-FI)

14.4

IOW

BY2 NW

Biota

8.7

SMHI

SE-12

Contaminants/Hazardous
substances

13.9

Not
specified;45;47

IOW; Aarhus University,
Department of
Bioscience, Marine
Ecology Roskilde; SMHI/
Finnish Environment
Institute (SYKE)

Geological Survey of
Sweden (SGU)

11.8

Off the coast of Bornholm
BY2; OMBMPK4

Ecological, biota

10

BY2 Arkona

Ecological, biota

12

48;
0
Entire water
column

SYKE; IOW
SMHI

In addition to monthly and high frequency stations, a denser network of stations is used to map
winter nutrient pools. Winter nutrient pools determines the production of phytoplankton in spring
and summer. Winter nutrient mapping is normally performed for the Baltic Proper in February. In
the Baltic Proper, where oxygen deficiency has been documented during parts of the year, an
autumn mapping of oxygen has also started. For the oxygen mapping there are no fixed stations,
instead stations vary from year to year. The aim with this is to monitor the part of the year with
the most severe oxygen deficiency, with focus on the deep water. According to HELCOM (2018),
monitoring stations were placed within both the Arkona and the Bornholm basins during the
measurements in 2017.
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8.3.7.2 Impact assessment
The construction of the Baltic Pipe pipeline may interfere with the data collection from
environmental monitoring stations within Swedish EEZ. See Table 8-109 for an overview of the
potential sources of impact.
Table 8-109 Potential impacts on environmental monitoring stations.

Potential impact

Construction

Suspended sediments

X

Safety zones

X

Operation

X

Suspended sediments
Environmental monitoring stations are of high importance, as they provide an important service
at the national and international levels. The sensitivity of environmental monitoring stations to
the release of sediments to the water column is high because an increase in SSC has the
potential to affect the data collected from the stations.
The proposed construction activities (including pipe-lay, anchor-handling, post-lay trenching and
rock installation) may result in increased suspension and spreading of sediment and the release
of contaminants and/or nutrients to the water column. This may affect the data collection from
environmental monitoring stations located close to the proposed activities.
Modelling results for suspended sediments suggest that there is a potential influence on the
station I:2. The modelling is based on trenching and rock installation during winter hydrography
(worst-case) and with a threshold concentration of 5 mg/l the potential influence on I:2 is 3-4
hours. However, the proposed activities will be coordinated with relevant authorities to avoid the
time of planned measurement/sampling and thereby minimizing impact. Therefore, the intensity
of the possible impact is minor, local and short-term. The impact will be negligible and not
significant, see Table 8-110.
Table 8-110 Impact significance on environmental monitoring stations from suspended sediments.

Magnitude of impact
Sensitivity
Suspended
sediments

Intensity

Scale

Duration

Minor

Local

Short-term

High

Severity
of impact
Negligible

Significance
Not
significant

Safety zones
The source of potential impact during the construction phase of the proposed pipeline derive from
the establishment of temporary safety zones around pipe-laying vessels and other project-related
vessels which have limited manoeuvrability, such as ploughing vessels and rock installation
vessels. As there are no national default requirements for safety zones in Sweden, the examples
of safety zones are taken from the Danish part of the project where safety zone around the DP
pipe-lay vessel are be around 1,000 meters and the safety zone around the anchor lay barge
extend between 1,000 – 1,500 meters. Furthermore, a safety zone of 500 meters radius could be
implemented for other project-related vessels with limited manoeuvrability. During the
construction phase, no none-project related vessels will be permitted to enter any temporary
safety zones.
Planned inspections and maintenance activities will be carried along the pipeline during the
operation phase. Relevant authorities will be notified regarding inspection and maintenance
activities during the operation phase. A temporary safety zone might be established around the
vessels, which will be carrying out the inspections and the maintenance activities along the
pipeline. These activities will be carried out between 1-2 per year during the first years of the
operational phase and afterwards once every 5 years, hence the activities will be of low
frequency. Furthermore, the inspection and maintenance vessels might acquire a safety zone,
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which has a radius of 500 meters since these vessels are smaller and move faster than the
vessels used during the construction phase. No non-project related ship would thus be allowed to
enter the temporary safety zone.
The station I:2 is within these safety zones, but since sampling occurs once a year, the
construction and maintenance will be coordinated with relevant authorities to avoid the time of
planned measurement/sampling and thereby minimizing impact. Therefore, the intensity of the
possible impact is minor, local and short-term. The impact will be negligible and not significant,
See Table 8-111.
Table 8-111 Impact significance on environmental monitoring stations regarding safety zones.

Magnitude of impact
Sensitivity

Safety zones

Intensity

Scale

Duration

Minor

Local

Short-term

Low

Severity
of impact
Negligible

Significance
Not
significant

8.3.7.3 Conclusion
The potential impacts on environmental monitoring stations resulting from construction activities
of the proposed pipeline within Swedish EEZ are summarized in Table 8-112.
Table 8-112. Overall impact significance for environmental monitoring stations.

Potential impact

8.4

Severity of impact

Significance

Transboundary

Suspended sediments

Negligible

Not significant

No

Safety zones

Negligible

Not significant

No

Unplanned event – munitions clearance
In connection with the risk assessments, it has been identified that munitions clearance of UXO
may pose a risk during the construction phase (see Section 5.7). Based on the route design
strategy, munitions clearance is dealt with as an unplanned event (see Appendix 4).
Fish

8.4.1.1 Baseline
Anthropogenic underwater noise is potentially a threat to fish, and it has been recognized as a
factor that may have implications (Slabbekoorn et al., 2010). Fish are exposed to moderate but
widespread low-frequency noise, produced by various coastal activities, yet there is little insight
to the nature and extent of the impact of sound on fish (Slabbekoorn et al., 2010). Underwater
noise may impair the ability of fish to hear and use biologically relevant sounds, e.g. for acoustic
communication, predator avoidance, prey detection and interpretation of the soundscape
(Slabbekoorn et al., 2010). In general, there is a lack of studies within this field, and the majority
of the available studies use captive fish (Graham & Cooke, 2008; Celi et al., 2016). However,
there are indications that fish which are exposed to white noise or simulated boat noise have
increased stress hormone (i.e. cortisol) levels (Celi et al., 2016). Other studies have shown
increased heart rate and motility in relation to noise (Graham & Cooke, 2008). It is not possible
to extrapolate such findings to free-swimming fish that are able to flee impacted areas, but the
available information suggests that noise can have a potential impact on fish. Such impacts are
also species-dependent, as the hearing abilities and dependency on sound are different
(Slabbekoorn et al., 2010).
Fish have two sensory systems for detection of water motion, i.e. the inner ear and the lateral
line system (Ladich & Schulz-Mirbach, 2016). Generally, fish hear best within 30 – 1,000 Hz, but
there are species that can detect sounds up to 3,000 – 5,000 Hz, whereas other species are
sensitive to infrasound or ultrasound (Slabbekoorn et al., 2010; Ladich & Schulz-Mirbach, 2016).
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The impact of underwater noise on fish can vary significantly, depending on the duration and the
received level of the noise (see Table 8-113 and Table 8-114). Fish are known to respond
differently to underwater noise (in experimental settings), which suggests that the reactions are
likely dependent on variables such as location, temperature, physiological state, age, body size,
and shoal/school size (Peng, Zhao and Liu, 2015).
Table 8-113 Potential impacts of underwater noise on fish.

Potential

Description of potential impact

impact

Several studies have reported mortality of fish exposed to blasts or other types of high-level
sounds (Yelverton et al., 1975; Popper & Hastings, 2009).
Mortality

Blast injuries can occur if unplanned event with munitions clearance takes place, whereas
rock installation is incapable of producing noise with this type of impact.
International guidance values regarding mortality from noise are shown in Table 8-114.
High-level acoustic exposures such as blasts can cause physical damage. There are no
studies that have determined whether blasts that do not kill fish have had any impact on

Physical
injury

physiology (e.g. metabolic rate, stress). This type of impact can only occur in the close
vicinity of the noise source (Peng, Zhao and Liu, 2015).
International guidance values regarding physical injuries from noise are shown in Table
8-114.

Permanent
threshold
shift (PTS)

Permanent threshold shift can be caused by elevated noise resulting in auditory tissue
damage. The hearing threshold does not recover after exposure (Andersson et al., 2016).
PTS values for cod and herring can be seen in Table 8-114.
Temporal elevation of the hearing threshold can be caused by noise exposure. Hearing will

Temporary
threshold
shift (TTS)

recover with time, depending on the exposure, repetition rate, SPL, frequency and health of
the fish (Andersson et al., 2016). TTS can potentially occur at greater distances.
International guidance values for TTS can be seen in Table 8-114, including specific values
for cod and herring.

Masking of
other
sounds

Noise above the ambient level could cause masking, which interferes with the ability of fish
to hear communication signals or other important sounds (Slabbekoorn et al., 2010).
No threshold values for masking of sounds are available in literature.
Noise not resulting in PTS and TTS can cause avoidance, flight behaviour, fright response,

Behavioural
response

and altered swimming behaviour (Slabbekoorn et al., 2010; Andersson et al., 2016).
International guidance values for behavioural response is shown in Table 8-114, including
specific values for cod and herring.
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Table 8-114 International guidance values (IGV) for fish and cod/herring (Andersson et al., 2016).

Guidance values for fish and

Sound Pressure Level (SPL=dB re

Response

cod/herring

1 μPa/SEL=dB re 1 μPa2s)

IGV

Fatal injury

207 dB re 1 μPa2s (SEL)

IGV

Injury with recovery

203 dB re 1 μPa2s (SEL)

IGV

TTS

186 dB re 1 μPa2s (SEL)

Cod/Herring

PTS/TTS

205 dB re 1 μPa (SPL)

Cod/Herring

Mild behavioural response

75 – 125 dB re 1 μPa (SPL)

Cod/Herring

Strong behavioural response

125 – 165 dB re 1 μPa (SPL)

Cod/Herring

Strong escape response

165 dB re 1 μPa (SPL)

8.4.1.2 Impact assessment
Impulsive noise emissions are relevant in relation to potential munitions clearance. The different
threshold values are represented in Table 8-114. The potential impact distances for munitions
clearance on fish is found in Table 8-115.
Table 8-115 Potential impact distances [km] for munitions clearance on fish.

Distance
[km]

Sweden, south of Trelleborg

Charge size

150 kg TNT

Period

Summer

340 kg TNT
Winter

Summer

Winter

max
[km]

avg
[km]

max
[km]

avg
[km]

max
[km]

avg
[km]

max
[km]

avg
[km]

Mortality

0.6

0.4

0.6

0.4

0.6

0.4

0.6

0.4

Injury

0.7

0.4

0.7

0.4

0.7

0.4

0.7

0.4

max/avg [km]

In a worst-case scenario, where munitions clearance is unavoidable, mortality can occur within a
maximum distance of 0.6 km for the location selected within the Swedish EEZ (Table 8-115). The
maximum distance for injury to fish is 0.7 km away from the location, for the worst-case
scenario.
It is likely there will be lethal effects on shoals or schools of fish that are present within the
mentioned distances when munition clearances occur. The sensitivity to this impact on an
individual level is high, due to the lethality and irreversibility, and the intensity is large for a
regional area. Lastly, the duration of the impact is assessed to be immediate.
On a population level, the severity of the impact is minor. Munitions clearance will only present a
lethal or injury risk for a few in larger populations. This means that the structure and function of
the populations will remain unaffected.
Regarding behavioural response, fish are known to respond differently to tested noise, which
suggests that reactions are likely dependent on variables including location, temperature,
physiological state, age, body size, and shoal/school size. There will most likely be an immediate
reaction to munitions clearance and the scale, which also is species-dependent, will range from
local to regional in distance (Table 8-116).
Mitigation measures
A ship-based sonar survey to identify shoaling or schooling fish in the area should be carried out
to assess whether the timing of each munition clearance is suitable or if the detonation should be
postponed. This assessment can be helpful to protect shoals/schools of fish that may be present
in the area.
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The application of mitigation measures will reduce the severity of the impact, as fewer individuals
will be affected by an unplanned event with munitions clearance. Still, the impact severity is
assessed as minor because it is possible that there will be some variation within fish populations,
but the severity will be closer to negligible than if no mitigation measures were used
Table 8-116 Impact significance on fish from underwater noise due to an unplanned event – of munitions
clearance).

Magnitude of impact
Sensitivity
Underwater noise
from unplanned
event of
munitions
clearance

Intensity

Scale

Duration

Large

Local/Regional

Immediate

High

Severity
of impact

Minor

Significance

Not significant

8.4.1.3 Conclusion
Table 8-117 presents the overall impact significance of the potential impacts on fish from
underwater noise from the unplanned event of munitions clearance.
Table 8-117 Overall impact significance on fish from underwater noise from an unplanned event of
munitions clearance.

Potential impact
Underwater noise
from unplanned
event of munition
clearance

Severity of impact

Significance

Transboundary

Minor

Not significant

No

Marine mammals
8.4.2.1 Baseline
Potential impacts on marine mammals from underwater noise range from physical injury to
behavioural responses (Figure 8-73), characteristics of which are presented in Table 8-118.

Figure 8-73 Zones of influence at various distances from an underwater noise source (WODA, 2013).

For marine mammals, the auditory system is the most sensitive organ, and the risk of damage to
this system is higher than the risk of impact on other organs. Following exposure to loud noise
levels, threshold shifts are often observed. Threshold shifts are reductions in hearing sensitivity
and can be either permanent (PTS) or temporary (TTS), depending on the exposure levels and
time. In terms of severity, the impact is gradual from blast injury to TTS (Sveegaard et al. 2017).
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Table 8-118 Potential impacts on marine mammals from underwater noise (Yelverton et al., 1973;
Southall et al., 2007; Sveegaard et al., 2017).

Potential impact

Description of potential impact
Tissue damage due to the shock wave.
Measurements for threshold values have been taken for mammals with ear drums
(Yelverton et al., 1973). As the harbour porpoise has no functional ear drum, the
given threshold values below do not apply.
The risk of tissue damage is measured in relation to the acoustic impulse (Pa·s):

Physical injury (blast
injury)

•
•
•
•

Permanent threshold
shift – PTS

Temporary threshold
shift – TTS

280 Pa·s: No mortality, but moderately severe blast injuries (including
ear drum rupture) are frequently observed. Animals are capable of
recovery;
140 Pa·s: High risk of minor blast injuries, including ear drum rupture;
70 Pa·s: Low risk of blast injuries. No ear drum rupture;
35 Pa·s: Safe level.

Physical injury can imply insignificant bleeding to death of the affected species.
Animals can recover quickly from small injuries, and no long-term effects are
anticipated. More severe injuries can reduce viability and hinder reproductive
ability.
Permanent hearing loss. Damage to the sensory organ. Hearing threshold does
not recover after exposure. As most species are dependent on hearing ability,
hearing loss will cause reduced viability and potential death, consequently. The
impact severity is dependent on the level of PTS, where high PTS levels are more
severe than small PTS (viability is not reduced significantly).
Threshold values for harbour porpoise and seals can be seen in Table 8-120.
Temporary hearing loss. Hearing ability will recover with time, ranging from
minutes to hours, depending on exposure level. As the impact is relatively shortterm, the viability of the individual is not at high risk.
Threshold values for harbour porpoise and seals can be seen in Table 8-120.
Underwater noise, which does not induce TTS or PTS, may still impact marine
mammals by causing altered behaviour, which again can have implications for the
long-term survival and reproductive success of individuals.

Avoidance behaviour

Masking of other
sounds

Behavioural response

Avoidance behaviour ranges from panic over flight to disturbance (Skjellerup et
al., 2015). Panic behaviour can cause severe impact by inducing by-catch,
stranding etc., which in turn can cause mortality. Flight and disturbance behaviour
can reduce foraging time or nursing time, which also can reduce the fitness of the
species.
No threshold values for construction activities or explosions have been determined
in the literature.
Masking is the situation where project-generated noise hinders the detection and
identification of other sounds. Masking is relevant in connection with continuous
noise (hence not munitions clearance) and must coincide in time and
approximately be within the same frequency band. The impact of masking on
marine mammals has not been assessed in the scientific literature.
No threshold values for construction activities have been determined in the
literature.
Behavioural responses to noise (other than avoidance behaviour) can be e.g.
altered swimming patterns. Behavioural responses are difficult to predict and
therefore to assess.
No threshold values for construction activities have been determined in the
literature.

The sensitivity of marine mammals to underwater noise depends on the type of noise (e.g. level,
frequency, single events from explosions vs. continuous noise such as rock installations), the
threshold values, the vulnerability over the season (Table 8-119) and the species. In general,
seals are considered less sensitive to disturbance by underwater noise than harbour porpoises
(Blackwell et al., 2004).
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Table 8-119 Periods (marked in grey) for marine mammals in the southern Baltic Sea in connection with
abundance and key period (breeding, moulting and lactation as specified in the baseline sections).

Species/group

Jan

Feb

Mar

Harbour
porpoise –
Belt Sea
population1
Harbour
porpoise –
Baltic Sea
population2

Apr

May

Jun

Jul

Aug

Sep

Oct

3

3

3

3

3

3

Nov

Dec

Harbour seal
Grey seal
Adults are sensitive during the breeding period (June-August). Pups are sensitive 8-11 months after birth.
Vulnerable population.
3
Very low abundance (if any present) in the project area.
1
2

When defining the sensitivity of an activity, a combination of the activity and the seasonality has
been taken into consideration.
8.4.2.2 Impact assessment
In connection with the risk assessments, it has been identified that munitions clearance of UXO
may pose a risk during the construction phase. Based on the route design strategy, munitions
clearance is dealt with as an unplanned event. Still, as harbour porpoise, seals and other marine
life is highly sensitive to impacts from explosives, noise impact from munition clearance has been
modelled to identify impact area from a detonation.
Underwater noise from munitions clearance will potentially create an impact on marine mammals.
In the literature, a set of threshold values has been determined for TTS and PTS (Table 8-118)
which is presented in Table 8-120.
Table 8-120 Threshold values for munitions clearance for marine mammals (Southall et al., 2007;
Sveegaard et al., 2017).

Species/group

Munitions clearance
PTS

TTS

Harbour porpoise

179 dB SEL

164 dB SEL

Seal

179 dB SEL

164 dB SEL

The modelling position applied in the underwater noise propagation model have been determined
on the basis of the munitions risks areas. Hence, the model results illustrate potential
propagation impact zones and are not necessarily fixed positions in the risk areas. The
underwater sound propagation for munitions clearance has been calculated for one location,
positioned south of Trelleborg, for two different scenarios and two different charges are
presented in Table 8-121 below. The maximum distance for the PTS levels is 4.9 km from the
explosion for the winter conditions. TTS levels will cover a larger area, up to 11.6 km from the
explosion.
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Table 8-121 Potential impact distances [km] (maximum and average) for munitions clearance with
regard to the assessment thresholds values (Table 8-120) on marine mammals.

Sweden, south of Trelleborg
Charge size

150 kg TNT

Period

Summer

340 kg TNT
Winter

Summer

Winter

max
[km]

avg
[km]

max
[km]

avg
[km]

max
[km]

avg
[km]

max
[km]

avg
[km]

PTS

3.6

3.3

4

3.6

4.5

4

4.9

4.2

TTS

9.2

8.7

10.3

9.5

10.7

9.8

11.6

10.7

max/avg [km]

This shows the importance of detailed surveys of the sea bottom in order to avoid these objects.
For the Baltic Sea population, every individual is of importance to the population as a whole, as
the population is too small in order to have a favourable conservation status.
To assess the impact on marine mammals it is important to look at the impact both on an
individual basis and on a population scale. The impact can also differ between species and
populations. Below is the impact assessed for physical injury/PTS and TTS/avoidance behaviour
for harbour porpoises and seals. The assessments are done without the use of mitigation
measures (which is a hypothetical scenario as some or all of the suggested mitigation measures
must be implemented) and with mitigation measures. Assessments without mitigation measures
are done without considerations on season of construction works.
Physical injury and PTS
Harbour porpoise
The sensitivity for individual harbour porpoises of both populations to injury and PTS is high, as
the impact from munition clearance is permanent and will most likely cause lowered fitness and
potentially death as a consequence.
This means that if harbour porpoises are present in this area, injury and permanent hearing
damage are likely to occur. The impact magnitude is high on an individual basis as the intensity
of the impact is large and the impact will be long-term. The impact severity is hence considered
major.
On a population level, the impact is different. For the Belt Sea population, the impact is not likely
to be as severe, as only a few individuals out of a large population are likely to be impacted, and
hence the impact on the structure and viability of the population will only be minor. The impact
severity is assessed to be minor. The opposite is the case for the Baltic Sea population. If
individuals from this very small and endangered population (< 500 individuals) are severely
impacted, the impact magnitude on a population scale will also be high, as the viability of the
population will be influenced. Without mitigation measures, not considering that the density of
the species is low, the impact severity is assessed as major.
Seal
The sensitivity of individual seals to injury and PTS is high. Impact from munition clearance
would be permanent and will most likely cause lowered fitness and potentially death as a
consequence.
On an individual scale, the risk of injury and PTS is present within a range of 3,6-4,9 km during
for both the harbour seal and grey seal, in case of the unplanned event of a munition clearance
south of Trelleborg (winter conditions). The impact magnitude is high on an individual basis, as
the intensity of the impact is large, and the impact is long-term. The impact severity is assessed
as major.
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On a population level the impact is not likely to be as severe, as only a few individuals out of a
large population are likely to be impacted, and hence the impact severity on the population
structure will be minor.
TTS and avoidance behaviour
The impact will cease immediately (i.e., within minutes to hours) after the blast. It is expected
that marine mammals will be able to hear the explosions at a very large distance (beyond the
TTS zone) and are expected to react strongly within the TTS zone. Even though the intensity is
high leading to a strong behavioural reaction and a risk of TTS, the impact magnitude is assessed
as low, as the hearing ability and the reaction pattern will revert to normal after the impact has
ceased. The impact severity will hence be minor and not significant for all species.
Mitigation measures
To reduce the impact from blast injury and PTS on individuals and at population level of the two
populations of harbour porpoises and for the two species of seal, mitigation measures will be
applied. The use of visual and passive acoustic monitoring by a marine mammal observer and
seal scarers are common measures to reduce the impact from underwater noise. In addition, the
choice of season for munition clearance can reduce the potential impact for the endangered Baltic
Sea population of harbour porpoise.
Overall, it is suggested that a UXO specific marine mammal mitigation plan, including mitigation
measures such as the use of marine mammal observers (MMOs), Passive Acoustic Monitoring
(PAM) and acoustic deterrent devices. The plan will list appropriate mitigation measures that
should be used during munitions clearance. The plan must be developed adequate to area and
the species of concern.
Visual observations and PAM
Visual monitoring by an MMO will be undertaken from the source vessel (on a suitable viewing
platform). Visual monitoring should be restricted to periods of good visibility during daylight
hours, as visibility decreases during poor weather or lighting conditions. If marine mammals are
present prior to planned munition clearance, the detonation should be postponed. Visual
observations prior to munitions clearance do not guarantee that marine mammals are not
affected, as marine mammals may stay below the surface and hence remain undetected for long
periods. However, a visual survey prior to clearance can help to protect animals, which are
sighted. Acknowledged guidelines from JNCC should be applied as good practice for visual
observation methodologies (JNCC, 2017). PAMs are hydrophones deployed into the water
column, and the detected sounds are processed using specialised software. PAM can be
implemented as a supplement to the visual observations done by the MMO.
Seal scarer
Seal scarers are acoustic deterrent devices, which can be used to deter seals and harbour
porpoises from e.g. construction activities, fishing gear etc. The range, or the efficiency of the
devices depends on the type of scarer and the setup. Harbour porpoises react stronger to seal
scarers than seals (Hermannsen et al, 2015).
A review done by Centre for Environment and Energy for the Danish Energy Agency has
summarised the deterrence range from several studies of scarers and has found that for harbour
porpoises the most efficient seal scarer (Lofitech) has a range of 350-7,500 m. According to the
review, all animals were deterred within 350 m, most animals at a range of 1-2,000 m, and the
maximum reaction range was 7,500 m (Hermannsen et al, 2015).
Application of seal scarers can reduce the risk of severe blast injury (non-recoverable injury,
Table 8-118) to a negligible level, as no animals (harbour porpoises and seals) will be close to
the detonation site. For harbour porpoises, the PTS zone will also be reduced, as seal scarers are
efficient to a distance of 1-2 km.
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For the large detonations (340 kg TNT), a PTS zone will remain as the seal scarer may not
entirely deter all harbour porpoises within the zone. This means that a major impact on
individuals can still occur despite the use of seal scarers, as the PTS zone can extend up to 4,9
km (maximum, winter conditions) in the Swedish EEZ.
The impact severity on a population level of the Belt Sea population is assessed as minor, as only
a few individuals out of a large population are likely to be impacted. Impact significance is
assessed on population level is assessed as not significant.
The Baltic Sea population has a very small number of individuals and therefore every individual
has importance for the population as a whole. The impact severity on a population level of the
Baltic Sea population is still assessed as minor and not significant, as the likelihood of a PTS
impact is very small due to the very low density of this population in the Arkona Basin.
Seals may not be deterred due to their curious behaviour, but seals may seek to the surface due
to the noise from seal scarers. In this way their heads remain out of the water and they are
hence protected from hearing damages. The risk of blast injury and PTS is hence reduced. The
impact magnitude is therefore assessed as medium and the severity as moderate for seals on an
individual level. The impact severity on a population level is still assessed as minor.
Double bubble curtains
Double bubble curtains could be used to reduce the spread of underwater noise generated from
the explosion. If this measure is followed, the risk of blast injury and PTS is reduced, since air
bubble curtains may reduce the spread of underwater noise substantially. The use of double
bubble curtains can reduce the pressure wave and noise levels substantially. Bubbel curtains
have proved to be very effective in attenuation of impulsive noise, such as the noise from
underwater explosions, see Appendix 8.
Seasonality
To avoid impact on the endangered Baltic Sea harbour porpoise population, in case of an
unplanned event with munition clearance could be done during the summer period. If this
measure is followed, the risk of impact (blast injury, PTS and TTS) for the Baltic Sea population is
considered negligible, due to the insignificant density of the species during the summer period. It
should be emphasized that seasonality as mitigation measure is only functional for the Baltic Sea
population.
A combination of the four proposed mitigation measures will significantly reduce the impact on
harbour porpoises and seals. The most efficient is the protection of the endangered Baltic Sea
population, for which impact can be avoided if munitions clearance only takes place during the
summer period.
The impact on individual animals can be reduced to a negligible impact severity for blast injury, a
moderate severity for PTS on an individual level, a minor impact severity on a population level
and a minor impact severity for TTS and behavioural responses (Table 8-122).
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Table 8-122 Overall impact significance on marine mammals after implemented mitigation measures.
Impacts are concluded on populations for planned events.

Underwater noisemunition clearance
Baltic
Sea
Harbour
porpoise

Belt
Sea

Seals

Magnitude of impact
Sensitivity
Intensity

Scale

Duration

Severity of
impact

PTS

High

Low

Regional

Long-term

Negligible*

TTS

High

Low

Regional

Immediate

Negligible*

PTS

High

Medium

Regional

Long-term

TTS

Low

High

Regional

Immediate

PTS

High

Medium

Regional

Long-term

Individual:
Moderate
Population:
Minor
Minor
Individual:
Moderate
Population:
Minor

Significance
Not
significant
Not
significant
Not
significant
Not
significant
Not
significant

Not
significant
*The species will be present in the area in insignificant numbers during the summer period, hence the
severity of impact is assessed as negligible.
TTS

Low

High

Regional

Immediate

Minor

Transboundary
Munition clearance is an unplanned event. Still, in the event of munition clearance south of
Trelleborg, the underwater noise from munitions clearance can potentially be transboundary as
the underwater propagation could reach and impact marine mammals in Danish waters.
Assessments and conclusions are the same as the assessments for the Swedish EEZ.
8.4.2.3 Conclusion
Table 8-123 presents the overall impact significance of the potential impacts on marine mammals
from underwater noise from the unplanned event of munitions clearance.
Table 8-123 Overall impact significance on marine mammals from underwater noise from an unplanned
event of munitions clearance.

Potential impact
Underwater noise
from unplanned
event of munition
clearance

Severity of impact

Significance

Transboundary

Negligible–moderate

Not significant

Yes

Annex IV species
8.4.3.1 Baseline
The harbour porpoise (P. phocoena) is the only Annex IV species found in the Swedish offshore
section of the Baltic Sea.
8.4.3.2 Impact assessment
Impact on harbour porpoise from the unplanned event of potential munitions clearance have
been addressed in Section 8.4.2.
The methodology for the impact assessment for Annex IV species is described in Section 8.4.3.
Deliberate killing
Assessment for the munition clearance including visual observations and seal scarers as
mitigation measures conclude that on an individual scale, there will be a moderate impact on
harbour porpoises. Due to the reduced risk of blast injury and severe PTS, the impact is assessed
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as not significant for harbour porpoises on both individual and population level, hence the project
will not lead to deliberate killing of specimens.
Deliberate disturbance and impact on ecological functionality
Munition clearance will be avoided and handled by re-routing as far as possible. If munition
clearance not can be avoided, the impact will be temporary and as key breeding sites for harbour
porpoises are outside the zone of potential impact, and because there are no significant impacts
on a population level (due to mitigation measure), it is not likely that there will be significant
impact on the two harbour porpoise populations. The ecological functionality of the species will
therefore not be impaired.
8.4.3.3 Conclusion
Table 8-124 presents the overall impact significance of the potential impacts on Annex IV species
from underwater noise from the unplanned event of munitions clearance.
Table 8-124 Overall impact significance on Annex IV species from underwater noise from an unplanned
event of munitions clearance.

Potential impact
Underwater noise
from unplanned
event of munition
clearance

Severity of impact

Significance

Transboundary

Negligible–minor

Not significant

No

Natura 2000
8.4.4.1 Baseline
In the Swedish EEZ the Natura 2000 site Sydvästskånes utsjövatten will be crossed. In addition,
two Natura 2000 sites, Falsterbohalvön and Falsterbo-Foteviken, are situated at the coast of
Skåne 15 km north of the route. The baselines for these Natura 2000 sites are described in
Section 8.2.8.
8.4.4.2 Impact assessment
The unplanned event of a potential munition clearance in the Swedish EEZ may directly impact
the designated species of harbour porpoise in the Natura 2000 site Sydvästskånes utsjövatten
(see Section 8.4.2).
In the Natura 2000 site, munitions will be avoided and handled by re-routing as far as possible.
Should there be a need for munition clearance, impact on the threatened Baltic Sea population of
harbour porpoise can be avoided if munitions clearance takes place during the summer period
(May-October), see Section 8.4.2.
8.4.4.3 Conclusion
Table 8-125 presents the overall impact significance of the potential impacts on the Natura 2000
site Sydvästskånes utsjövatten from underwater noise from the unplanned event of munitions
clearance.
Table 8-125 Overall impact significance on the Natura 2000 site Sydvästskånes utsjövatten from
underwater noise from an unplanned event of munitions clearance.

Potential impact
Underwater noise
from unplanned
event of munition
clearance

Severity of impact

Significance

Transboundary

Negligible–minor

Not significant

No
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9.

CUMULATIVE IMPACTS
Cumulative environmental impacts can be defined as effects on the environment, which are
caused by the combined results of activities from the present project activity in combination with
other projects. The project itself may generate insignificant impacts, but in combination with
similar projects causes a significant impact on one or more environmental receptors.
This chapter describes the existing and planned projects, which can have potential cumulative
impacts with construction and/or operation of the Baltic Pipe. These projects are shown in Figure
9-1 and listed in Table 9-1.
Projects are deemed relevant to include in this assessment based on:
•
•
•

The timeframe of the project (both the life cycle and the potential impacts);
Whether the project is placed within the same geographical area as the Baltic Pipe;
Whether the impact type is similar to the impacts for the Baltic Pipe or can have an
impact on the same receptors as the Baltic Pipe.

Projects have not been included if they are outside the geographical boundary of potential impact
(Appendix 4), or if there are no cumulative impacts on the environment.

Figure 9-1 Areal restrictions (known projects) for the Arkona Basin.

Activities, areal restrictions and projects that can have a cumulative impact from the Baltic Pipe
in the Swedish part of the project area are identified:
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•
•
•
•

Raw material extraction sites;
Dumping sites;
Offshore wind farms;
Infrastructure projects.

In Danish waters in the Baltic Sea there are four types of raw material extraction sites (see
Figure 9-1):
•
•
•
•

Common areas (sites for raw material extraction where multiple permit holders may
extract the amount of raw material defined in their permit);
Potential common areas (previous extraction sites that may be used again in the future);
Reserved areas (areas reserved for specific large development projects or coastal
protection projects that require significant amounts of extraction of raw materials);
Auction areas (areas where exclusive rights to extraction are allocated based on an
auction).

The sediment dumping sites are in Danish waters. They are not included in the assessment
because the potential impact is considered local and due to the distance from the Baltic Pipe
pipeline. A few of the dumping sites presently have no permit.
Table 9-1 Plans and projects in Swedish waters and adjacent waters relevant in connection with
construction and operation of the Baltic Pipe.

Project

Location

Shortest
distance to
pipeline
(approximate
numbers)

Timeframe
of project

Included in
assessment

Reasoning

Raw material extraction sites
Sandhammar
Bank

Sandhammar
Bank (south
of Ystad)

20 km

-

-

Krieger’s
Flak

9 km

No active
sites, but can
be in the
future
Sep 2017 Sep 2027,
potentially for
a longer
period

Potential
common
areas (DK)
Krieger’s
Flak (DK)

Active

No

No

The project is not
included in the
assessment due to the
distance from the Baltic
Pipe pipeline.
As the sites are not
currently active, they are
not included in the
assessment.

Yes

See assessment below

No

The projects are not
included in the
assessment due to the
distance from the Baltic
Pipe pipeline.

No

The project is not
included in the
assessment due to the
distance from the Baltic
Pipe pipeline.

520-AA, DA,
EA, EB, EC,
EF, EG, FA
(DK)

Faxe Bugt

29 km

No specific
timing –
potentially all
year

30 km

No specific
timing –
potentially all
year

Common
areas
526-CA, DA,
EA, HA, IA,
JA (DK)
Common
areas

Between
Bornholm
and Rønne
Banke

Offshore wind farms (OWF)

Örsted

-

-
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Potential
establishment

No

Due to the early phase of
the permitting process
there is a lack of
information regarding
timeframes and location
of the OWF. The project is
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Project

Krieger’s
Flak OWF
(DK)
OWF EnBW
Baltic 2 (DE)
OWF
Wikinger
(DE)
Arkona OWF
(DE)

Location

Krieger’s
Flak

Shortest
distance to
pipeline
(approximate
numbers)

4.5 km

Timeframe
of project

Included in
assessment

Reasoning
therefore not included in
the assessment.

Under
construction
(February
2018-2022)

Yes

Krieger’s
Flak

13.5 km

Existing

No

South-west
of Rønne
Banke

25.5 km

Existing

No

South-west
of Rønne
Banke

32.5 km

Fully
commissioned
in 2019

No

See assessment below
Due to the distance
between the pipeline and
the OWF, the site is not
included in the
assessment.
Due to the distance
between the pipeline and
the OWF, the site is not
included in the
assessment.
Due to the distance
between the pipeline and
the OWF, the site is not
included in the
assessment.

Other infrastructural projects
Multiple existing cables
will be crossed by the
pipeline. Potential
cumulative impacts
include:

Various sea
cables

Various sea
cables
Nord Stream
(NSP)

Nord Stream
2 (NSP2)
(DK)

Multiple cables
crossed by the
Baltic Pipe
pipeline (see
Section 8.3.4)

Existing

Multiple cables
(see Section
8.3.4)

Planned

South of
Bornholm

50.5 km

Two
alternatives:
1. West of
Bornholm
2. South-east
of
Bornholm

Two
alternatives:
1. 9 km
2. 48 km

-

-
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No

Presence of the pipeline
(reduced water depth;
changed habitat; changes
in local water currents).
Construction of crossings
will be planned so impacts
on environmental
receptors will be limited.
Impacts will be local, and
the cumulative impacts
on environmental
receptors are not likely to
be significant.

Yes

See assessment below

Existing

No

Due to the distance
between the pipeline and
the Nord Stream pipeline,
the project is not included
in the assessment.

Permit for
construction
not yet
obtained in
Danish TW

Yes

See assessment below
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9.1

Raw material extraction site
Krieger’s Flak (DK)
The site Krieger’s Flak in Danish water is reserved for construction activities 6, primarily for the
Fehmarn Belt Fixed Link. Dates for offshore construction are not fixed, and at present, there are
no valid permits for extraction for this project. In addition, The Danish Road Directorate has
permission to extract raw materials at Krieger’s Flak for use in construction of the Storstrøm’s
Bridge (permission no. 552-AB). The permission runs from 1 September 2017 to 1 September
2027.
Cumulative impacts from all types of raw material extraction sites can occur from:
•
•
•

Suspended sediment;
Physical disturbance above water;
Underwater noise.

Assessments of the potential cumulative impacts the raw material Krieger’s Flak (DK) are shown
in Table 9-2.
Table 9-2 Cumulative assessment between the raw material extraction site at Krieger’s Flak (DK) and
the Baltic Pipe pipeline.

Potential
impact

Impacts from raw
material extractions site
Krieger’s Flak (DK)

Impacts from the Baltic
Pipe

Construction: n.a.

Suspended
sediment

Operation: Modelling of
sediment dispersion of
increased SSC performed in
connection with an EIA for
sand extraction in the
Arkona Basin (e.g. Rønne
Banke and Krieger’s Flak,
(FEMA, 2013c; FEMA,
2013d)) has shown that the
spill is limited and mostly
found in concentrations of 2
mg/l inside the extraction
sites. Concentrations of 2
mg/l seen outside the
extraction sites are quickly
dispersed (i.e. within 2-3
days).

Construction: n.a.
Physical
disturbance
above water

Operation: Ship traffic from
extraction activities will
occur within the extraction
area and along the route to
the destination harbour. The
impact is hence local and
limited to these locations.

Construction: n.a.
Underwater
noise

6

Operation: Underwater noise
will arise during extraction
activities. Depending on the
selected dredging method,

Construction: The results
from modelling of sediment
spill are shown in Appendix
4. The spill is limited in
intensity, scale and duration,
as in most of the area the
duration of SSC above 10
mg/l will be less than several
hours and no longer than 12
hours.
Operation: n.a.

Construction: Ship traffic
from construction activities
will occur along the pipeline
route and between the
designated harbour (which is
to be determined) to the
route. The impact is hence
local and immediate.
Operation: Maintenance
traffic during operation will
be limited to a couple of
times of year and is not
likely to have any significant
cumulative impact.
Construction: As described in
Appendix 4, the underwater
noise generated from the
construction activities will
not be distinguishable from
the ambient noise levels, as

Cumulative assessment

Modelling results for the
construction of the Baltic
Pipe and the known
sediment dispersion caused
by extraction activities show
that there is a potential for
coinciding sediment
dispersion from both
projects. As the suspended
sediment from both the
extraction activities and the
construction activities are
very limited in intensity,
scale and duration, a
significant cumulative impact
on environmental receptors
is not likely to occur.

Extraction activities and
construction and operational
activities can potentially
coincide, but as both
activities have a low
intensity and impacts are
limited to the close vicinity of
the activities and are of
short-term nature,
significant cumulative
impacts are negligible and
not likely to be significant on
environmental receptors.
Cumulative impacts on
receptors such as marine
mammals and fish from
underwater noise from
extraction activities and the
Baltic Pipe project are not

BEK 136 af 01/02/2012 - Bekendtgørelse om reservation af råstoffer i områder på Kriegers Flak og Rønne Banke.

Document ID: PL1-RAM-14-Z03-RA-00003-EN

242
Impact Assessment - Sweden

Potential
impact

Impacts from raw
material extractions site
Krieger’s Flak (DK)
noise levels can vary from
only perceptible near the site
(max 1 km) to farther away
(CEDA, 2011). As the
background level of
underwater sound in the
Baltic Sea is very high, noise
from dredging activities is
often not distinguishable
from the background levels
(Section 8.1.5).

Impacts from the Baltic
Pipe
the background levels in the
Baltic Sea, where there are
already large volumes of ship
traffic, are relatively high
(Section 8.3.1). The duration
will be immediate and will
cease after the activity has
ended.

Cumulative assessment
likely to occur, as the level of
underwater noise will remain
within the background level.
Impacts are not likely to be
significant.

Operation: Maintenance
traffic during operation will
be limited to a couple of
times of year and is not
likely to have any significant
cumulative impact.

Conclusion
Based on the assessments in Table 9-2 impacts on receptors due to a cumulative impact from
raw material extraction site Krieger’s Flak and the Baltic Pipe project will be negligible and hence
not significant.
9.2

Offshore windfarms
Krieger’s Flak (DK)
Construction of the OWF Krieger’s Flak (DK) is ongoing until 2022. So far, the foundations for the
transformer stations have been established (2018), but further detailed plans for the construction
works offshore for this project are not known. Pipeline construction works for the Baltic Pipe in
Swedish EEZ are planned to start in July 2020, with operation of the pipeline commencing in
March 2022, so an overlap between the construction works can occur, and a cumulative risk is
present. Cumulative impacts may arise from the following potential impacts:
•
•
•

Suspended sediment;
Underwater noise;
Physical disturbance above water.

In Table 9-3 the potential cumulative impacts and the related assessments are presented. The
assessments are based on information from previous sections in Chapter 7.
Table 9-3 Cumulative assessment between the construction of the offshore windfarm at Krieger’s Flak
and the Baltic Pipe pipeline.

Potential
impact

Suspended
sediment

Underwater
noise

Impacts from Krieger’s
Flak (DK)
Construction: Establishment
of foundations 2019-2020,
with mono-piling and
establishment of
foundations, where sediment
dispersion can take place. In
the EIA for the OWF, the
sediment dispersion was
modelled (NIRAS & COWI
2015), and the results show
that sediment dispersion will
be local and short-term.
Operation: n.a.
Construction: Establishment
of foundations 2019-2020,
with mono piling and
establishment of
foundations.
Impacts on fish (local) and
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Impacts from the Baltic
Pipe
Construction: The results
from modelling of sediment
spill are shown in Appendix
4. The spill is limited in
intensity, scale and duration,
as in most of the area the
duration of SSC above 10
mg/l will be less than several
hours and no longer than 12
hours.
Operation: n.a.
Construction: Offshore and
nearshore construction in
Swedish EEZ is planned to
start in July 2020, with
operation of the pipeline in
March 2022.

Cumulative assessment
The potential impact due to
dispersed sediment from
both projects would still be
of low intensity, immediate
to short-term and local to
regional. As such, a
significant cumulative impact
is not likely to occur,
especially due to the
expected duration and
concentrations of the
suspended sediment
As impacts from construction
activities for the Baltic Pipe
project are local and
immediate, the cumulative
impact with the construction
of Krieger’s Flak is of minor
impact severity and not
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Potential
impact

Impacts from Krieger’s
Flak (DK)
marine mammals (localregional) are expected
during construction (NIRAS
& COWI 2015).
Operation: n.a.

Construction: Construction
work will take place in the
period 2019-2021, where
ship traffic will be
continuous.

Physical
disturbance
above water

Underwater noise due to ship
traffic is assessed as minor
due to the temporary and
local character and
insignificant contribution to
the already heavily trafficked
area (NIRAS &
COWI 2015).
Operation: Details about ship
traffic activities for
maintenance are not known.

Impacts from the Baltic
Pipe

Cumulative assessment
significant.

As described in Appendix 4,
the underwater noise
generated from the
construction activities are
not distinguishable from the
ambient noise levels, as the
background levels in the
Baltic Sea, where there are
already large volumes of ship
traffic, are relatively high
(Section 9.5). The duration
will be immediate and will
cease after the activity has
ended for all environmental
receptors. Impacts from
underwater noise will be of
negligible to minor impact
severity and not significant
for all receptors.
Operation: Maintenance
traffic during operation will
be limited to a couple of
times of year and is not
likely to have any significant
cumulative impact.
Construction: Impacts from
physical disturbance above
water is related to seals and
birds. Impacts due to the
Baltic Pipe project on these
two receptors are assessed
as negligible/minor and not
significant.
Operation: Maintenance
traffic during operation will
be limited to a few times per
year and is not likely to have
any significant cumulative
impact.

Ship traffic from construction
works on both projects could
potentially be cumulative,
but details on activities are
not known. As ship traffic
will be local for both projects
and as ship traffic to/from
harbours will travel along
already existing ship routes,
cumulative impacts are not
likely to occur.

Conclusion
Based on the assessments in Table 9-3 impacts on receptors due to a cumulative impact from the
construction of the OWF Krieger’s Flak and the Baltic Pipe project will be negligible and hence not
significant.
9.3

Other infrastructural projects
Nord Stream 2 (NSP2) (DK)
NSP2 is a planned gas pipeline running from Russia to Germany through Danish waters (Figure
9-1). Applications for two alternatives in Danish waters have been submitted but permits for
construction have not yet been given by the Danish authorities.
Construction works offshore are planned to run from 2018 to 2019 (third quarter) in the Danish
sector for the south-eastern alternative. This alternative is not further assessed due to the
distance to the Baltic Pipe in the Swedish EEZ. No construction plans have been published for the
western alternative that is located closer to the Swedish EEZ and the Baltic Pipe. Since no permit
has been given from Danish authorities or any construction plans published, no further
assessment has been conducted for the west of Bornholm alternative.
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Other planned offshore cables
The pipeline could potentially have a cumulative impact with planned cables, i.e. the Hansa
Power Bridge, the Bornholm Subsea Cable and the export cable from Vattenfall’s planned
windfarms at Krieger’s Flak. However, the timeframes for the planned activities are not known.
Cumulative impacts may arise from the following potential impacts:
•
Physical disturbance of the seabed and suspended sediments;
•
Physical disturbance above water;
•
Presence of pipeline.
The potential cumulative impacts and the related assessment are presented in Table 9-4 and the
assessments are based on information from related sections in Chapter 7.
Table 9-4 Cumulative assessment between the planned offshore cables and the Baltic Pipe pipeline.

Potential impact

Physical
disturbance of the
seabed and
suspended
sediments

Impacts from
planned offshore
cables

Impacts from the Baltic
Pipe

Construction: Details
about the construction
activities for the
different offshore
cables are not known,
except for the Hansa
Power Bridge which will
be installed in the
period 2023-2026.

Construction: The results
from modelling of sediment
spill are shown in Appendix
4. The spill is limited in
intensity, scale and
duration, as in most of the
area the duration of SSC
above 10 mg/l will be less
than several hours and no
longer than 12 hours.

Operation: n.a.

Physical
disturbance above
water

Construction: Details
about the construction
activities for the
different offshore
cables are not known,
except for the Hansa
Power Bridge which will
be installed in the
period 2023-2026.
Operation: Details
about potential ship
traffic activities for
maintenance of the
various cable
installations are not
known.

Construction: n.a.
Presence of
pipeline

Operation: Details
regarding protection of
the various planned
cables are not known.
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Operation: n.a.

Construction: The offshore
construction is planned to
start in July 2020, with
operation of pipeline in
March 2022.
Impacts from physical
disturbance above water is
on ship traffic in the major
shipping lanes. Impacts
due to the Baltic Pipe
project on this receptor are
assessed as
negligible/minor and not
significant.
Operation: Maintenance
traffic during operation will
be limited to a few times
per year and is not likely to
have any significant
cumulative impact.
Construction: n.a.
Operation: Concrete
mattresses will be used to
protect the pipeline (see
Appendix 4, Physical
disturbance of seabed).

Cumulative assessment
As detailed construction
activities are unknown for
the various planned cables a
detailed assessment cannot
be conducted. Furthermore,
the installation of the Hansa
Power Bridge occurs between
2023-2026, which is after
the construction phase of the
Baltic Pipe project.
The potential impact due to
dispersed sediment from the
projects could be of minor
intensity, immediate and
local to regional, this with
regard to e.g. low
concentrations of suspended
sediment caused by the
Baltic Pipe project.
As detailed construction and
potential maintenance
activities are unknown for
the various planned cables a
detailed assessment cannot
be conducted. Furthermore,
the installation of the Hansa
Power Bridge occurs between
2023-2026, which is after
the construction phase of the
Baltic Pipe project.
As maintenance traffic during
the operation in the Baltic
Pipe is limited to a few times
per year and assessed to be
similar or less for planned
cables. Therefore, the
projects are not likely to
have any significant
cumulative impact.
As the Baltic Pipe will be
protected by concrete
mattresses in areas where
cables crossings take place,
it will be possible to install
some types of future marine
installations on top of the
Baltic Pipe pipeline hence
decreasing the effect on e.g.
availability of the seabed.
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Conclusion
As the details for all the various planned cables is unknown, a detailed assessment cannot be
conducted. Hansa Power Bridge will be installed in the period 2023-2026, which occurs after the
construction phase of the Baltic Pipe pipeline. It could however be possible that the installation of
any of the other planned cables could overlap with the construction and/or operation activities of
the Baltic Pipe project. This could contribute to a cumulative impact.
The overall cumulative impact is assessed as negligible/minor and not significant.
9.4

Baltic Pipe entire route
In the previous section cumulative impacts have been assessed in relation to other plans and
projects in the Baltic Sea Region. In principle, given the size of the Baltic Pipe project, cumulative
impacts can also arise within the project itself when all impacts of the three countries are
superimposed.
The potential for such cumulative impact depends on:
•
•

The timeframe of the construction in the different sections of the project;
Whether the impact type in the one section is similar to the impacts for the remaining
sections or can have an impact on the same receptors.

Analysing the envisaged timeframe for the construction works (see Chapter 3) it is revealed that
only landfall construction in the nearshore areas in Denmark and Poland will occur
simultaneously. Both activities cause small scale disturbance of nearshore habitats. However, the
nearshore habitats are different in Poland and Denmark, and none of the potential impacts will be
of a transboundary character. Cumulative impacts on equal receptors can be excluded.
Offshore construction is planned as a continuous process starting from the nearshore section in
either Denmark or Poland terminating at the other nearshore section.
Significant impact on environmental receptors from short-term effects, such as sediment
dispersion, underwater noise and the presence of vessels, have not been identified in Sweden.
Since the effects are considered to be of the same nature in Denmark and Poland, no impact is
foreseen in Denmark or in Poland. Furthermore, the effects do not occur at the same time, and
impact is therefore not likely to be significant.
Long-term or permanent effects, such as work on the seabed and the presence of the pipeline,
can have a local impact on environmental receptors, but are assessed as not significant for the
Swedish part. By considering the entire route, the extent of the impact can be scaled up, but
since the reference area is scaled up correspondingly, the significance of the change does not
change. Therefore, cumulative impact on the environment from the project as a whole can be
excluded.
9.5

Unplanned events
In connection with the risk assessments (Chapter 4), it has been identified that clearance of UXO
may pose a risk during the construction phase. Based on the route design strategy, munitions
clearance is dealt with as an unplanned event (see Chapter 4 and Appendix 4).
Munitions clearance can potentially have a cumulative impact with other activities that generate
high levels of underwater noise, see Section 9.4. The risk of having to clear munitions is
mitigated by, as far as possible, re-routing the pipeline to avoid munitions objects visible at the
seabed. Following munitions survey using magnetometers to identify munitions, including those
buried in the seabed, additional munitions objects might be identified. In some cases, re-routing
is not feasible at that stage (e.g. re-routing would require an additional munitions survey
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covering the changed route), and detonation triggered by a donor charge might be required.
Detonation will be carried out by a qualified contractor under strict safety procedures.
If munitions clearance should be unavoidable and coincide with construction activities such as pile
driving for OWF at Krieger’s Flak a potential cumulative impact on marine mammals could occur.
As the timing of these activities is not known, it is not possible to draw conclusions on the
significance of the resulting potential impact.
As assessed in Section 8.2.3 the risk of blast injury is reduced to a negligible level if mitigation
measures are applied. In addition, the zone of PTS is reduced to a moderate, but not significant,
impact on marine mammals, if mitigation measures such as visual and acoustic observations,
seal scares are applied.

9.6

Conclusion
Overall, cumulative impacts from existing and planned projects and the planned project activities
for the Baltic Pipe project are not likely to have a significant impact on the marine environment
(Table 9-5).
Table 9-5 Overall conclusion for the cumulative assessments in connections with construction and
operation of Baltic Pipe.

Projects
Baltic Pipe
Krieger’s Flak (Raw material
extraction site, DK)
Krieger’s Flak (OWF, DK)
Nord Stream 2 (NSP2) (DK)
Other infrastructural projects
(planned offshore cables)
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Timeframe of project

Cumulative assessment

Construction: July 2020 –
March 2022
Operation: 2022-2072
Permission to extract raw
materials: 1 September 2017
to 1 September 2027
Construction: ongoing until
2022
Operation: unknown

Negligible and not significant

Unknown

-

Details are not known for the
planned cables, except for the
Hansa Power Bridge which will
be installed in the period
2023-2026.

Negligible/minor and not significant

-

Negligible and not significant
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10. TRANSBOUNDARY IMPACTS
A transboundary impact is an impact caused by the project, which extent across national borders.
In case an activity or measure can be assumed to have impact on another country, the
transboundary impact on the environment is assessed. Affected countries (parties) should be
informed in accordance with Article 3 in the Espoo Convention. Sweden, Denmark and Poland are
Party of Origin (PoO) under whose jurisdiction the operation is to take place. Germany, but also
Sweden, Denmark and Poland are Affected Party (PA) that may be exposed to a transboundary
impact of the planned activities.
Within the project area, Sweden shares border with Denmark and Germany which are the
countries, where a potential transboundary impact is most likely to occur. Impacts on a more
regional/global scale will also be addressed, if relevant.
In this chapter a summary of the transboundary impacts for each of the receptors, which have
been identified in Chapter 7, are summarised and assessed.
In addition to this transboundary chapter in the impact assessment, an Espoo process is being
held parallel to the permitting process in Sweden, Denmark and Poland. See chapter 7 for more
details on the Espoo process.
10.1 Transboundary impact assessment for planned project activities
Potential impacts, which have been identified as having a transboundary nature are presented in
Table 10-1.
Table 10-1 Potential impact with a transboundary nature, together with the receptor affected by the
potential impacts. In addition, it is indicated whether a significant transboundary impact has been
identified (in Chapter 8).

Receptor
Climate and air
quality

Potential impact

Construction

Operation

Transboundary
impact
significance

X

X

Not significant

X

X

Not significant

Emissions to air (GHG)
Emissions to air
(polluting components)
Safety zone

Commercial
fisheries

Presence of pipeline
Physical disturbance
above water

The following potential impacts, which could have a transboundary character, have been
identified as not being transboundary in nature, mainly because of their local scale of impact and
short time of duration:
•
•
•
•

Suspended sediment
Sedimentation
Contaminants and nutrients
Underwater noise

The potential transboundary impacts on the receptors identified in Table 10-1 are assessed in the
sections below.
Climate and air quality
GHG emissions (consisting of CO2 and CO) are released during both the construction and the
operation phases. The CO2 emissions released from pipelaying activities and material production
during the construction phase are approximately 1.3% of the total CO2 emissions from all vessels
trafficking the Baltic Sea during 2016. In addition, the CO2 emissions from the total construction
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activities are approximately 0.4% of Sweden’s CO2 emissions during 2016. Furthermore, CO
emissions from the construction phase are approximately 0.7% of the total CO emissions from all
vessels in the Baltic Sea (during 2016).
The duration is assessed as long-term due to the life cycle of carbon dioxide and the indirect
impact of carbon monoxide, the impact is considered as minor and therefore not significant for
the construction phase. The GHG emissions from operation activities are considered long-term
since it takes place over 50 years. However, the GHG emission levels are negligible and therefore
not significant.
The sensitivity of air quality is assessed as low (construction and operation), as the background
levels are low and there are good spreading conditions. During the construction, the calculated
air emissions for the total construction activities emitted is very low levels along the pipeline. The
intensity is assessed as minor during construction and with no impact during operation. The scale
is mainly local or regional, but as the pipeline route is close to the Danish borders, the impact is
also transboundary. The duration is assessed as short-term due to the short lifespan of the
polluting components as well as the duration of the construction phase (estimated to three
months). Further, the duration is assessed as long-term for the operation as the phase expands
for 50 years. The severity of the impact is assessed as minor during construction and negligible
during operation.
For detailed assessment see Section 8.1.4.
Commercial fisheries
All Baltic coastal states, except Russia, are members of the European Union, with their fisheries
activities being regulated by the EU Common Fisheries Policy. In 2006, the EU and Russia agreed
to a bilateral framework fisheries agreement. Potential impacts on commercial fisheries of all
nationalities fishing in the Swedish EEZ, can be impacted in the same way as the Swedish
commercial fisheries.
Given the imposition of safety zones around projected-related vessels and the presence of the
pipeline on the seabed, the Baltic Pipe project will affect the fishable areas available for the Baltic
Sea costal states. However, once the pipeline is constructed, it will occupy only a small fraction of
the total fishable area in the Swedish EEZ. Even though there will be a transboundary (socioeconomic) impact on fisheries from other nationalities, fishing in the Swedish EEZ, the impact will
not be significant.
For detailed assessment see Section 8.3.2.
10.2 Transboundary impacts from unplanned events
Underwater noise
In connection with the risk assessment (Chapter 4) it has been identified that an unplanned
event of munitions clearance of UXO may pose a risk during the construction phase. Based on the
route design strategy, munition clearance is dealt with as an unplanned event (see Chapter 4 and
Appendix 4). Table 10-2 shows the potential impact with a transboundary nature for unplanned
events.
Table 10-2 Potential impacts with a transboundary nature for the unplanned event of potential munitions
clearance. In addition, it is indicated whether a significant potential impact has been identified.

Receptor
Marine mammals

Potential
impact
Underwater
noise
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As assessed for marine mammals (Section 8.4.2) there is a risk of a transboundary impact, as
impacts from underwater noise in the event of munitions clearance can potentially be
transboundary, depending on the location of a potential clearing site, and could cross in to
Danish waters. Assessments and conclusions are the same as those made in relation to the
Swedish EEZ.
The overall conclusion is that through implementation of mitigation measures, the impact on
individual harbour porpoise and seals can be reduced to a:
•
•
•
•

Negligible impact severity for blast injury;
Moderate impact severity for PTS, permanent hearing loss, on an individual level;
Minor impact severity for PTS on a population level;
Minor impact severity for TTS, temporary hearing loss, and behavioural responses.

For detailed assessment, see Section 8.4.2.
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11. MONITORING PROGRAMME
The purpose of a monitoring programme is to further reduce the environmental impacts as much
as possible and to ensure that implemented mitigation measures are functioning according to
plan. In addition, a monitoring programme can be used to monitor the change to a receptor
impacted to some degree by the project.
In the following paragraphs, a proposal for a monitoring programme is presented. The detailed
planning and execution of the programme will be established in consultation with the competent
authorities. During this dialogue with the authorities, monitoring locations, procedures, and
periods will be decided.
The proposal for receptors/parameters that could be monitored is based on:
•
•
•

The impact assessment, hence the potentially significant impacts on receptors caused by
the project;
Experience from similar projects, hence the expected outcome of the project;
Implementation of mitigation measures, to ensure that these measures are functioning
according to plan.

The impact assessment, including the modelling results of sediment spill, shows the project will
generate only limited impacts on the marine environment. The monitoring conducted will
safeguard that the assessment is correct. It is therefore suggested to include monitoring of:
•
•
•
•
•

Sediment spill (water quality/turbidity);
Recovery of seabed and benthic habitat in the Natura 2000 site Sydvästskånes
utsjövatten;
The effect of mitigation measures in the event of an unplanned event of munitions
clearance (observations of marine mammals);
Maritime traffic to minimize the risk of collision with vessels carrying out the
construction;
The safeguard of wreck sites.

11.1 Construction
Sediment spill
The purpose of the monitoring will be to survey the concentration and extent of the sediment
spill.
A setup for monitoring of the sediment spill during construction will be prepared. This will be to
verify the modelled sediment spill and to ensure that the spill does not exceed the expected
concentrations during construction. These results will hence validate that the conditions used for
the modelling (spill percentage, trenching intensity, amounts etc.) are within the same range as
expected and that the basis for the impact assessment is still valid. Validation of the modelling
inputs will in turn support the conclusions of the assessment of impacts on water quality and
other receptors.
Unplanned events - effect of mitigation measures in the unplanned event
of munitions clearance
The purpose of the monitoring will be to ensure that the implemented mitigation measures are
sufficient to protect marine mammals from underwater noise impacts arising from munitions
clearance.
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Monitoring of marine mammals should be implemented by the use of visual observers to ensure
that seals and harbour porpoises are properly scared out of the zone of physical injury before
munitions clearance, hence securing their protection from significant impacts.
Maritime traffic to minimize the risk of collision
The purpose of the control and monitoring of marine traffic is to minimize the risk of collisions or
other accidents involving commercial shipping traffic and/or vessels carrying out construction
activities for the project. A number of activities will be performed in order to achieve this goal.
Safety zones of varying areal extents will be established around all vessels carrying out
underwater construction work. Vessels within the construction area or other project vessels can
act as watch vessels during certain construction activities or in particularly sensitive areas such
as shipping lanes. Information on impending and ongoing construction activities will be provided
to the relevant authorities.
During construction works in the Swedish EEZ, a daily report on all construction activities will be
transmitted from the vessels. These reports will include the name, call sign, current position and
plan of the vessel. Before and during construction, the locations of the construction vessels will
be announced in Notices to Mariners (ufs@sjofartsverkte.se) from the Swedish Maritime
Administration (SMA), in order to increase awareness of project-generated vessel traffic. SMA will
also issue navigational warnings through standard channels in the affected areas, so that passing
vessels are aware of the current locations of construction vessels.
The safeguard of wreck
The purpose of cultural heritage monitoring is to document wreck sites before the construction
(pipe-laying, anchoring-handling, post-lay trenching and rock placement) and to safeguard
wrecks during construction and to verify the conditions after the construction.
To prevent damage to wrecks during the pipe-laying or seabed intervention works, detail surveys
will be performed both before and after the construction works consisting of geophysical
assessment, visual inspection and an expert evaluation of the findings. A controlled installation
procedure, including potential exclusion zone to be respected during pipe-lay, will be agreed in
consultation with the County Administrative Board of Skåne and other relevant stakeholders.
11.2 Operation
Recovery of the seabed and benthic habitat in the Natura 2000 site
Sydvästskånes utsjövatten
The purpose of the monitoring will be to ensure the recovery of the seabed and benthic habitat
within the footprint corridor (width <80 m) in the Natura 2000 site Sydvästskånes utsjövatten. In
part of the Natura 2000 site, pipeline construction works comprise trenching and occasional rock
installation that will disturb the seabed. Monitoring of the pipeline corridor by underwater video
systems (ROV, drop video etc.) and macrozoobenthos sampling may be performed to ensure that
the disturbed seabed and habitat will re-establish and recover.
11.3 Justification for monitoring programme
Experience from Nord Stream, which is currently the only operational pipeline system in the
Baltic Sea, and where an extensive monitoring programme has been completed, has shown that
no significant or measurable impacts were observed on fish along the pipeline; benthic fauna;
water quality; hydrography; or socio-economic receptors, such as commercial fisheries and
marine archaeology (Ramboll O&G/Nord Stream AG, 2011a,b, 2012, 2013, 2014 and 2015). It
should be emphasized that Nord Stream consists of two pipelines with a larger pipe diameter.
The potential for impact is therefore significantly lower for the Baltic Pipe.
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12. GAPS AND UNCERTAINTIES
In the following, the gaps and uncertainties are described for the project in general and for the
specific models and calculation methods applied. Overall, it is considered that none of the listed
gaps and uncertainties will lead to significant changes in the environmental assessments of the
Baltic Pipe project for the Swedish part in the Baltic Sea, and that they correspond to the degree
and proportion of similar offshore pipeline projects.
12.1 General uncertainties
There are general uncertainties related to the project and the baseline data.
Design of the Baltic Pipe project
Deficiencies in the current knowledge base about the project relates primarily to the fact that all
details of the entire Baltic Pipe project have not yet been decided at the time of finalisation of this
impact assessment. There may be adjustments or changes in the project design and in
organising the construction activities, including the applied construction methods. Additionally,
further technical studies may be implemented when a more detailed project design becomes
available. Therefore, information presented in the impact assessment about pipeline length,
trenching length and location are based on the current design and may be subject to minor
changes. Furthermore, all numbers presented in the impact assessment about e.g. use of
materials, rock volumes and emissions from the project are approximate estimates based on the
current knowledge at the time of the impact assessment.
In the impact assessment report, on this basis, and where there are uncertainties regarding the
final project design and methods, a worst-case approach has been applied. This means the
conclusions of the impact assessment report are sufficiently robust to account for project
adjustments in the upcoming detailed design phase.
Baseline data
The baseline has been prepared using desktop studies of scientific literature, technical reports of
available data covering the project area (from e.g. authorities), together with field surveys,
where results add new information and/or can confirm already existing information. The baseline
data are considered sufficient as a basis for the description of the baseline in the impact
assessment and a valid basis for the assessments.
For harbour porpoises (assessed in the sections on marine mammals, Natura 2000 and Annex IV
species), there are gaps in the survey data from the first quarter of 2018, which means the
verification of SAMBAH data is limited to the period November to February. This is, however, not
considered an important uncertainty, as SAMBAH data are scientifically grounded and highly
accepted. Furthermore, SAMBAH data cover the area included in the baseline well.
12.2 Uncertainties for models and calculations
Modelling and calculation have been undertaken for sediment dispersion, underwater noise, air
quality and emission.
Sediment dispersion
The sediment dispersion is modelled by a numerical model based on physical input parameters.
These input parameters are current fields, spill originating from the proposed construction works
and physical properties of the spilled material.
Current fields are based on “historical” situations (hindcast) of characteristic hydrographic
conditions as they have occurred during a given period in the past. Current fields are highly
influenced by the weather conditions. Actual weather conditions and consequently hydrographic
can be different during the construction of the Baltic Pipe project. The given model results are
considered as a realistic quantification of the impact, but a specific impact cannot be determined.
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As input for the sediment dispersion model, spill percentages from the different types of offshore
construction activities used in the project are defined. The applied spill percentages are based on
empirical data and literature studies. However, the actual spill percentage will depend on the
equipment used for the task, in combination with the type of seabed.
Physical properties of the sediment mainly correlate with settling velocity, which again is a matter
of grain size distribution. The samples collected from boreholes were not analysed when the
modelling was initiated, and consequently, specific grain size distributions were not available
along the route. However, assumptions on the type of seabed material was based on dedicated
surveys along the route. This information was transformed into a grain size distribution based on
experience. The assessed grain size distributions were biased towards fine-grained sediments,
which is considered conservative.
Climate and air quality
All emissions with regard to climate and air quality have been multiplied with a factor of 1.3.
This factor takes into account any changes in the project plan that have not been established
during the writing of this impact assessment. See section 12.1.1.
Underwater noise
The underwater noise propagation model is based on a theoretical calculation model supplied
with physical input parameters such as salinity and temperature data, seabed conditions, and
bathymetry. If the physical measures are correct, the theoretical results are considered credible,
which is the case for the current project. Measurements of underwater noise from unplanned
event of munitions clearance, however, may result in varying noise levels due to other physical
properties not included in the calculation model, e.g. waves at the surface, partial detonation
and/or the munition being embedded in the seabed.
During the gathering of physical measurements for the underwater noise propagation model, it
was identified that salinity and temperature data for the position south of Sweden were only
vaguely present in the available data set. Therefore, measurement data from adjacent sites has
been utilized as a qualitatively acceptable replacement.
Information regarding the seabed conditions between about 5 m depth and the pre-Quaternary
surface present at approximately 50 m depth south of Sweden has not been possible to gather.
Qualitative assumptions have been made for the unknown layers in between the surface
conditions and the pre-Quaternary layer.
The quality of the results from the underwater noise propagation model is not considered to be
compromised due to the utilization of the above-mentioned assumptions regarding input
parameters.
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APPENDIX 1 – HEALTH, SAFETY AND ENVIRONMENTAL MANAGEMENT
SYSTEM
The Project has adopted OHSAS 18001 Occupational Health and Safety Management System and
ISO 14001 Environmental Management System as the basis for the management of Occupational
Health Safety and Environmental in projects.
Throughout all phases of the Project, GAZ-SYSTEM will ensure that effective, practical and
achievable measures which provide for the safeguard of the health, safety and welfare of
employees and others, and for the protection of the environment, are in place. GAZ-SYSTEM will
achieve the HSE plan by the implementation of objectives, business processes and health, safety
and environmental standards and procedures. These will be verified by review, audits and
reporting on safety performance.
To implement HSE plan the following major points will be actioned;
•
•

•
•
•
•

•

•
•
•

•
•
•
•

Make the HSE Policy publicly available;
Communicate to, and involve our staff, workforce, contractors by participation and
consultation, and provide an effective system of communication throughout the
company;
Clearly assign responsibility and accountability for the organisation, activities and
arrangements to implement the HSE policy;
Ensure that HSE issues are planned and managed with the same priority as other
business activities;
Procure and install properly designed and engineered facilities, plant and equipment and
commission them for safe operation;
During the Project design and installation phases, evaluate, through applying the
principles of hazard identification and risk assessment, cost effective means to reduce
inherent health, safety and environmental risks to attain the lowest reasonable practical
level.
Ensure that safe working conditions are provided, and that safe and environmentally
sound processes and procedures are followed at all Project work locations for the
protection of people, including the public, who may be affected directly or indirectly by
Project activities;
Assess the impact of activities on the environment and put in place measures and
procedures to prevent or minimise damage, discharges and harmful emissions;
Comply with relative statutory requirements;
Utilise contractors who have a track record of commitment to recognised HSE standards,
and integrate these contractors into the Project organisation to ensure effective
operations or deliverable;
Report and investigate incidents including those with the potential to result in injury to
people, damage to plant and equipment, and harm to the environment;
Develop Emergency Response plans adequate to meet identified emergency scenarios;
Maintain effective systems for monitoring, performance measurement, audit and review
in relation to health, safety and the environment;
Learn from the active audits and reviews and reactive investigations to strive for
continuous improvements in HSE performance.

Project HSE Plan identifies the necessary Project health, safety and environmental related
processes and activities, extending throughout the design activities, procurement, manufacture,
construction, installation and commissioning phases.
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Complementary to this plan will be the Contractors’ health, safety and environmental
management plans, which will demonstrate the details of how the Contractors will meet the
requirements outlined in this document, and specifically detailed in their respective contracts.
Contractors will be required to produce their own HSE Plans prior to the commencement of any
worksite activities.
The CONTRACTOR shall demonstrate that it's Health, Safety and Environmental Management
System:
•
•
•
•
•

Complies with the requirements of OHSAS 18001 / ISO 450001 Occupational Health and
Safety Management and ISO 14001 Environmental Management System;
Is aligned with the requirements of this specification and the CONTRACT;
Is functioning in accordance with CONTRACTORs own procedures;
Complies with all relevant national and international legislation, laws, regulations, codes,
as they apply.

The principle elements that should be covered in the CONTRACTOR Health and Safety
Management Plan in alignment with International Standards are presented below (Table 1).
Table 1 Principal Elements in the HSE Management System.

Emergency Response Plan
Gaz-System will maintain, as part of HSE Plan, emergency response plan dedicated for the Baltic
Pipe Project and will ensure that in case of emergency all relevant parties will be informed and
involved.
The emergency plans and procedures existing on construction sites and vessels, including
arrangements for medical treatment shall be detailed within a contractor’s health, safety and
environmental plan. Emergency plans and necessary actions will be clearly communicated to the
workforce.
Prior to mobilisation of rigs and vessels, the necessary combined operations bridging documents
will be developed between the relevant parties.
It is required that all involved Contractors will have procedures in place to test their emergency
response plans and these shall be described within the safety and environmental plan. During a
relevant work phase a joint emergency exercise may be held for the host installation (if
necessary) for Contractors to test their plans, including the stated interface arrangements and
communications.
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APPENDIX 2 – METHODOLOGY FOR IMPACT ASSESSMENT
The methodology for impact assessmentcovers a description of the basis for the baseline, impact
assessment methodology and assessment methodologies for Natura 2000 (after the Habitats
Directive), Water Framework Directive and Marine Strategy Framework Directive.
1.

Baseline
The baseline is a description of the existing environmental conditions of the project area, in this
case the southern Baltic Sea, the Arkona Basin. Special focus is given to the Swedish part of the
project area offshore. The baseline forms the foundation for the assessments of the project
impacts.
A scoping procedure has identified the relevant environmental receptors for the project in the
Swedish part of the project area. As a result of this procedure, a scoping report has been
prepared and submitted to Swedish authorities and stakeholders. Subjects from the consultation
round have been included to ensure that all relevant and important environmental aspects are
covered. The scoping process has also identified whether some receptors should be given special
attention in the EIA.
The baseline has been prepared using desktop studies of scientific literature, technical reports of
available data covering the project area and field surveys where results add new information
and/or can confirm already existing information.
The baseline covers the three environments: the physical-chemical, the biological and the socioeconomic.

1.1

Scoping to define the scope of the EIA
A scoping report have been prepared and presented for the Swedish authorities and stakeholders
during consultation rounds. The report was the basis for the consultation process to define the
scoop of the EIA. Overall summary of the responses is listed below:
•
•
•

•
•
•
•
•
•
•
•
•

2.

Hearing responses related to chemical ammunition;
An emphasis on movement patterns for harbour porpoises and the impacts, especially
during construction work, must be covered in the EIA;
Comments on the content of the EIA, including modeling of sediment dispersion,
commercial fishery, description of mitigation measures in relation to noise, noise
modeling, description of various construction methods, cumulative impact, impact on
nature conservation areas, analysis of accidents and emergencies, impact on fauna and
flora, impact on birds etc.;
Hearing responses in relation to traffic separation systems in the area;
The German route in the Baltic Sea to be preferred;
Hearing responses with comments in relation to commercial fisheries;
Recommendation to complete an UXO survey along the route before construction;
Comments on that underwater cultural heritage is ensured and protected;
Comments regarding crossing of other infrastructure;
Comments that ship traffic must be taken into consideration;
Comments on the impact on oxygen and salt levels in the Baltic Sea;
Recommendation for a risk assessment in relation to ship traffic and proposed mitigation
measures.

EIA assessment methodology
The impact assessment will address the potential environmental and social impact of all parts of
the project life cycle – construction, operation, and decommissioning - on the relevant
environmental and social receptors.
1
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The assessment methodology is based on the EIA Directive1 and Swedish Environmental Code
(1998:808)2. The assessment will cover a description of the probability of the impact, taking the
direct and indirect, cumulative, and transboundary, permanent, and temporary, positive, and
negative impacts of the project into consideration. Furthermore, the assessment will consider the
objectives defined at the EU (e.g., Marine Strategy Framework Directive (MSFD)) and national
levels.
Qualitative and/or quantitative methods and national guidelines and threshold values will be used
in the assessment.
Impacts will be evaluated based on their nature and scale and in relation to the receptor (social
and environmental). The impact assessment will distinguish between the sensitivity of the
receptor (social and environmental) and the magnitude of the impact to predict the significance
of the impact.
The proposed methodology used for assessment of impacts includes the following criteria for
categorising environmental and social impacts:
•
•
•
•

Sensitivity of the resource/receptor;
Nature, type, and reversibility of the impact;
Intensity, scale, and duration of the impact;
Overall significance of the impact.

The impact assessment methodology serves to provide the means of characterising identified
impacts and their overall severity.
2.1

Sensitivity of resource/receptor
The overall significance of the impacts is evaluated based on the evaluation of the single impact
variables, as described above, and on the sensitivity of the resource/receptor affected.
It is imperative to place some form of value on the sensitivity (low, medium, or high) of a
resource/receptor that could potentially be affected by project activities. Such a value may be
regarded as subjective to some extent.
However, expert judgement and stakeholder consultation ensure a reasonable degree of
consensus on the intrinsic value of a resource/receptor. The allocation of a value to a
resource/receptor allows for the assessment of a resource’s/receptor’s sensitivity to change
(impact). Various criteria are used to determine value/sensitivity, including, among others,
resistance to change, adaptability, rarity, diversity, value to other resources/receptors,
naturalness, fragility and whether a resource/receptor is actually present during a project
activity. These determining criteria are elaborated upon in Table 1.
Receptors protected under the Habitats and Birds Directives are dealt with according to the
Directives. See also Section 3 and Section 4 in this Appendix.

1

Directive 2014/52/EU of the European Parliament and of the Council of 16 April 2014 amending Directive 2011/92/EU on the

assessment of the effects of certain public and private projects on the environment.
2

Swedish Environmental Code (1998:808)
2
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Table 1 Criteria used to evaluate the sensitivity of a resource/receptor.

Sensitivity
A resource / receptor that is not important to the functions/services of the wider ecosystem
Low

or that is important but resistant to change (in the context of project activities) and will
naturally and rapidly revert to pre-impact status once activities cease.
A resource / receptor that is important to the functions/services of the wider ecosystem. It

Medium

may not be resistant to change, but it can be actively restored to pre-impact status or will
revert naturally over time.
A resource / receptor that is critical to ecosystem functions/services, not resistant to change

High

2.2

and cannot be restored to pre-impact status.

Nature, type, and reversibility of impacts
Impacts are initially described and classified according to their nature (either negative or
positive), their type and their degree of reversibility. Type refers to whether an impact is direct,
indirect, secondary, or cumulative (intra-specific within project or existing pressures, or
cumulative with other projects and plans). The degree of reversibility refers to the capacity of the
impacted environmental or social component/resource to return to its pre-impact state.
Nature, type, and reversibility are elaborated upon in Table 2.
Table 2 Classification of impacts: Nature, type, and reversibility of impacts.

Nature of impact
Negative

Positive

An impact that is considered to represent an adverse change from the
baseline (current condition) or to introduce a new, undesirable factor.
An impact that is considered to represent an improvement to the baseline or
to introduce a new, desirable factor.

Type of impact
Direct

Indirect

Secondary
Additive

An impact that results from a direct interaction between a planned project
activity and the receiving environment.
An impact that results from other activities that are assessed to happen as a
consequence of the project.
An impact that arises following direct or indirect impacts as a result of
subsequent interactions within the environment.
Combined impacts of project-related activities.
An impact that may occur in combination with other plans or projects that

Cumulative

are currently under consideration, or any existing or proposed projects and
plans, Chapter 11.

Transboundary

An impact that occurs across borders.

Degree of reversibility
An impact on resources / receptors that ceases to be evident, either
Reversible

immediately or following an acceptable period of time, after termination of a
project activity.
An impact on resources / receptors that is evident following termination of a

Irreversible

project activity and that remains for an extended period of time. An impact
that cannot be reversed by the implementation of mitigation measures.

3
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2.3

Intensity, scale, and duration of impacts
The predicted impact magnitude is defined and assessed in terms of a number of variables,
primarily the intensity, scale and duration of an impact. Ascribing values to the variables is, for
the most part, objective. However, awarding a value to certain variables may be subjective in
that the extent, and even direction, of change often is difficult to define.
An explanation of the classifications and values applied in the EIA is presented in Table 3.
Table 3 Classification of impacts in terms of intensity, scale, and duration. The classification is adapted
for each of the three environments.

Intensity of impacts
No impacts on the structure or function of the resource/receptor within the

No impact

affected area.

Minor impact

Medium impact

Large impact

Minor impacts on the structure or function of the resource/receptor within
the affected area, but basic structure and function remain unaffected.
There will be partial impacts on the structure or function inside the affected
area. Structure/function of the resource/receptor will be partially lost.
The structure and function of the resource/receptor are altered completely.
Structure/function loss is apparent inside the affected area.

Geographical extent of
impacts
Local impacts
Regional impacts
National impacts
Transboundary impacts

Impacts are restricted to the project area (1 km on each side of route)
There will be impacts outside the immediate vicinity of the project area
(local impacts).
Impacts will be restricted to the national sector.
Impacts will be experienced outside of the Danish /Swedish/Polish sector.
Impacts can also be across a national border within the Parties of Origin.

Duration of impacts
Immediate
Short-term
Medium-term

Long-term

2.4

Impacts during and immediately after the project activity; however, the
impacts stop shortly after the activity is stopped.
Impacts throughout the project activity and up to one year after.
Impacts that continue over an extended period, between one and ten years
after the project activity.
Impacts that continue over an extended period, more than ten years after
the project activity.

Overall significance of impacts
The severity of the impact is then defined by comparing the impact magnitude of the project and
the sensitivity of the environmental receptors (Figure 1). It is classified according to a scale
which ranges from "negligible" to "major", defined as presented in Table 4, where the distinction
between a significant/not significant impact is also specified.

4
Document ID: PL1-RAM-14-Z03-RA-00003-EN

Impact Assessment - Sweden

Figure 1 Impact assessment methodology.

Table 4 Criteria for evaluation of the significance of an impact (a combination of impact magnitude and
sensitivity).

Impact
significance

Impact severity
Negligible

There will be no or negligible impact on the environment.
Minor adverse changes that might be noticeable but fall within the

Not significant

Minor

range of normal variation. Impacts are short-term and natural
recovery takes place in the short term.
Moderate adverse changes in an ecosystem. Changes may exceed the
range of natural variation. Potential for natural recovery in the

Moderate

medium-term is good. However, it is recognised that a low level of
impact may remain. Impact may or may not be significant depending
on the impact type. Mitigation measures may be applied to reduce the

Significant

impact.
The structure or function in the area will be changed, and the impact
Major

will also have impact outside the project area. Mitigation measures
will be considered to reduce the impact.

Positive impacts are shown with a “+” in the comprehensive tables for the potential impacts.
Mitigation measures
The impact assessments will be performed taking a two-step approach:
1. The assessment of impact significance will be performed based on the optimised project
description without mitigation measures and conclusions will be presented. Only
mitigation measures, or preferably, project optimisations, will be included in the initial
assessments;
2. If residual significant impacts occur, mitigation measures will be included in the
assessment of impact significance and new assessment results will be presented.
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3.

Natura 2000 assessments
The methodology for Natura 2000 assessments is a four step-process comprising:
•
•
•
•

Screening;
Appropriate assessment;
Assessment of alternative solutions;
Assessment where no alternative solutions exist and where adverse impacts remain
(assessment of imperative reasons of overriding public interest (IROPI)).

Screening: In the Natura 2000 screening, the potential impacts of a project upon a Natura 2000
site(s), either alone or in combination with other projects or plans are assessed. The assessment
identifies whether these impacts are likely to be significant.
Appropriate assessment: If the competent authority concludes that the project can significantly
affect a Natura 2000 site, a more detailed assessment of the impact of the project on the Natura
2000 site should be made, a so-called appropriate assessment. In the appropriate assessment,
the impact on the site’s structure, function and conservation objectives (the integrity) will be
assessed. If the assessment shows that the project will adversely impact the integrity of the
Natura 2000 site, no permit, dispensation or approval may be granted to the applicant.
A significant impact is thus defined as a possible harmful effect on the Natura 2000 site and its
conservation objectives. It can be more accurately formulated as an effect that prevents
favorable conservation status or other objectives from being maintained or achieved. The
assessment is based on the local state, vulnerability and background load.
Assessment of alternative solutions: If the appropriate assessment has concluded that adverse
effects on the integrity of a Natura 2000 site are likely, an assessment of alternative solutions for
achieving the objectives of the project should take place.
Assessment of imperative reasons of overriding public interest (IROPI): If no alternative solutions
are present and adverse impacts remain, an IROPI test will be made and an assessment of
compensatory measures will be assessed.
4.

Articles 12 assessments (Annex IV species)
Article 12 of the Habitats Directive aims at the establishment and implementation of a strict
protection regime for animal species listed in Annex IV(a) of the Habitats Directive within the
whole territory of Member States. The EU provisions on species protection from the Habitats
Directive (92/43/EEG) are mainly transposed to the Species Protection Ordinance (2007:845).
In accordance with the Directive and the Species Protection Ordinance (2007:845), the following
is prohibited for strictly protected species:
•
•
•

•
•

All forms of deliberate capture and keeping and deliberate killing;
Deliberate damage to or destruction of breeding or resting sites;
Deliberate disturbance of wild fauna particularly during the period of breeding, rearing
and hibernation, in so far as disturbance would be significant in relation to the objectives
of this Convention;
Deliberate destruction or taking of eggs from the wild or keeping these eggs even if
empty;
Possession of and internal trade in these animals, alive or dead, including stuffed animals
and any readily recognisable part or derivative thereof, where this would contribute to
the effectiveness of the provisions of this Article.
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The assessments of the ecological functionality of present Annex IV species will be included in the
EIA.
5.

Water Framework Directive and Marine Strategy Framework Directive
With respect to the targets set in the WFD, the potential impact from the Baltic Pipe will be
assessed to see if the project will affect the ability of reaching good ecological and chemical
status. With respect to the targets set in the MSFD, the potential impact on the 11 descriptors set
in the Directive will be assessed.
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APPENDIX 3 – MARINE STRATEGY FRAMEWORKS DIRECTIVE, WATER
FRAMEWORKS DIRECTIVE AND BALTIC SEA ACTION PLAN
In the process of analysing potential impacts on specific receptors in accordance with the EU
Environmental Impact Assessment (EIA) Directive, it is also necessary to analyse potential
impacts of the Baltic Pipe project in relation to other relevant EU legislation and
recommendations designed to protect the marine environment in the Baltic Sea.
In this document a detailed description of the Marine Strategic Framework Directive (MSFD) and
Water Framework Directive (WFD) as well as the Baltic Sea Action Plan is given. These legislative
tools have been transposed into National Legislation and management plans and the degree of
compliance of the Baltic Pipe project with the objectives will be assessed based on the potential
impacts of the Baltic Pipe project during construction and operation. The assessments in the
report Baltic pipe offshore pipeline – permitting and design –Impact Assessment Sweden
(hereinafter impact assessment or IA) are generally used to evaluate the project in relation to
the directives and the action plan.
The MSFD and WFD have similar criteria for reaching Good Environmental Status (GES) of marine
waters and Good Ecological/Chemical Status of surface waters respectively. The directives include
criteria for biological, chemical and hydro-morphological quality of concerned waters.
The MSFD applies for the marine area from the tidal limit until the 200 nm limit, and thus covers
the Swedish EEZ. The WFD (the part related to the marine waters) covers the area between the
Swedish coastal baseline to the 1 nm limit regarding the ecological status and to the 12 nm limit
regarding the chemical status. There is a geographical overlap between the directives from the
shoreline to the 12 nm limit, and here the MSFD apply for subjects not covered by the WFD.
HELCOM’s Baltic Sea Action Plan has the goal of reaching good environmental status for the Baltic
Sea, and thus covers the whole of the Baltic Sea area, including inland waters as well as the
water of the sea itself and the seabed. Measures are also taken in the whole catchment area of
the Baltic Sea to reduce land-based pollution.
1.

Marine Strategy Framework Directive

1.1

Baseline of descriptors
The aim of the MSFD is to protect the marine environment and natural resources and to support
and strive towards sustainable use of the marine waters. The Member States of EU are
responsible for taking the measures to achieve or maintain ‘good environmental status’ (GES) of
the marine environment by the year 2020 at the latest (Article 1). GES should be achieved
through adaptive management and based on the ecosystem approach.
The MSFD outlines 11 descriptors used to assess the GES of the marine environment (Annex I).
The descriptors embrace both receptors and sources of impacts for identifying human impact on
marine ecosystems. The EU Commission has developed a list of criteria and methodological
standards to help Member States define GES and to measure the environmental status in relation
to GES (Commission Decision (EU), 2017).
The MSFD is implemented in Swedish legislation through the Chapter 5 of the Environmental
Code (1998:808) and the Marine Environment Ordinance (2010:1341). The Swedish Agency for
Marine and Water Management (SwAM) has in accordance with this legislation prepared the first
basis analysis for the MSFD. The basis analysis describes the current environmental conditions in
the North Sea and the Baltic Sea (SwAM 2012a) and gives a definition of GES for each descriptor
including indicators for achieving GES (SwAM 2012b, 2012c). An update of MSFD strategies,
including baseline, definitions of GES, monitoring program, and program of measures, is to be
1
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conducted every 6th year according to Article 17 in the directive. The current management cycle
begins 2018.
The Swedish sector of the North Sea and the Baltic Sea is divided into 12 offshore waters and 25
coastal waters, each comprising a separate environmental status assessment area. In Swedish
EEZ, the Baltic Pipe route is located within the assessment area “offshore water of Arkonahavet
och S Öresund”.
The 11 descriptors of the MSFD are shown in Table 1. Under each descriptor the definition of GES
is given. Table 1 also outlines the relevance for each of the descriptor regarding the Baltic Pipe
project activities and the potential effects. Sections for further baseline descriptions and impact
assessments are referred to in the table. At present there are no assessments regarding
environmental status for the Swedish parts of the Baltic Sea, but SwAM (2018) have presented
the second basis analysis of the environmental status based on monitoring data from the period
2011-2016. The analysis concludes that GES in most cases will not be achieved to 2020. This
depends on the existing pressures and their impact on habitats, mammals, birds and fish. The
pressures resulting in most impact are inputs of nutrients and contaminants, physical disturbance
of seabeds, and the extraction of fish.
The 11 descriptors of MFSD are divided into either state descriptors or pressure descriptors (or
both - for D3 only). State descriptors characterise the marine biodiversity (D1, D4 and D6), while
pressure descriptors relate to human-induced pressures (D2, D5, D7, D8, D9, D10 and D11).
The definition of the classification scheme for current ecological and chemical status includes five
categories: high, good, moderate, poor, and bad. To achieve GES both ecological and chemical
statuses must be at least good. If either ecological or chemical status is classified as moderate,
poor or bad the outcome will be ‘not good’ status.
GES should be achieved by applying environmental quality standards (EQS), i.e. legally binding
rules that reflect the least acceptable environmental quality in concerned waters. The EQS for the
Swedish parts of the North Sea and the Baltic Sea is implemented in national legislation through
Chapter 5 of the Environmental Code (1998:808) and HVMFS 2012:18 (SwAM 2012c).
Table 1 Descriptors in MSFD with definitions of Good environmental status (GES), including relevance
and potential impact factors from Baltic Pipe project.

Descriptors based on the

Relevance for the Baltic

MSFD

Pipe project

Potential impact

Descriptor 1 Biodiversity: The
quality and occurrence of
habitats and the distribution
and abundance of species are
in line with prevailing
physiographic, geographic,
and climatic conditions.

in the project area, the
associate habitats must be
kept in line with their
natural preconditions.
Safeguarding the living
conditions for sensitive
species living in the area
(as harbour porpoise), will
be in focus.

Impact
Assessment

•
To ensure the biodiversity

Sections in the

Physical disturbance of
seabed

•

Suspended sediment
(SSC)

•

Sedimentation

•

Contaminants and
nutrients

•

Underwater noise

•

Physical disturbance

Section 8.2.18.2.4

above water
•

Presence of pipeline

•

Non-indigenous
species
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Descriptors based on the

Relevance for the Baltic

MSFD

Pipe project

Potential impact

Sections in the
Impact
Assessment

Descriptor 2 Non-indigenous
species: Introductions by

Risk of introducing new

human activities are at levels

species during construction

that do not adversely alter

and operational phase.

•

Non-indigenous

Appendix 4,

species

Section 1.10

the ecosystems.
•

Descriptor 3 Commercial fish

seabed

and shellfish: Populations of
commercially exploited fish
and shellfish are within safe
biological limits, exhibiting
population age structures and

Physical disturbance of

•
Important areas for fishing

Suspended sediment
(SSC)

occur nearby and along

•

Sedimentation

routes for Baltic Pipe.

•

Contaminants and

Section 8.2.18.2.2

nutrients

size distributions that is
indicative of healthy stocks.
Descriptor 4 Food webs: All
elements of the marine food
webs, to the extent that they

Top predators like marine

are known, occur at normal

mammals can be found in

abundance and diversity and

the project area. Their

at levels capable of ensuring

presence is indicative for

the long-term abundance of

the well function of the

the species and the retention

local food web.

of their full reproductive
capacity.

•

Underwater noise

•

Presence of pipeline

•

Physical disturbance of
seabed

•

Suspended sediment
(SSC)

•

Sedimentation

•

Contaminants and

Section 8.2.18.2.4

nutrients
•

Underwater noise

•

Presence of pipeline

•

Contaminants and

Descriptor 5 Eutrophication:
Human-induced

Construction works with

eutrophication is minimised,

pipelay trenching and rock

especially adverse effects

installation, etc. will cause

thereof, such as losses in

temporary suspension of

biodiversity, ecosystem

sediments, which can

degradation, harmful algal

release contaminants and

blooms, and oxygen

nutrients.

nutrients

Section 8.1.28.1.3

deficiency in bottom waters.
Descriptor 6 Sea-floor
integrity: Sea-floor integrity is
at a level that ensures that
the structure and functions of
the ecosystems are
safeguarded, and benthic
ecosystems in particular are

•
Rock installation, and
trenching will occupy and
locally change the habitat
conditions related to the
seabed.

not adversely affected.
Descriptor 7 Hydrographical

Temporary sediment

conditions: Permanent

dispersion during

alteration of hydrographical

construction. Blocking

conditions does not adversely

effect from construction

affect marine ecosystems.

and pipelines.

Physical disturbance of
seabed

•

Suspended sediment
(SSC)

•

Sedimentation

•

Contaminants and

Section 8.1.1,
8.1.2 och 8.2.1

nutrients
•

Presence of pipeline

•

Suspended sediment
(SSC)

•

Change of

Section 8.1.2

hydrodynamics
•

Heat of pipeline
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Descriptors based on the

Relevance for the Baltic

MSFD

Pipe project

Descriptor 8 Contaminants:
Contaminants are at levels
not giving rise to adverse
impacts on biological diversity
or ecosystem.
Descriptor 9 Contaminants in
seafood: Contaminants in fish
and other seafood for human
consumption do not exceed
levels established by
legislation or other relevant
standards.
Descriptor 10 Marine litter:
Properties and quantities of
marine litter do not cause
harm to the marine
environment.

Construction works with
pipelay trenching and rock
placement, etc. will cause
temporary suspension of

•

installation, etc. will cause
temporary suspension of

Contaminants and
nutrients

•

Section 8.1.2

Release of

och 8.1.3

contaminants from
anodes

metals from anodes.

trenching and rock

Impact
Assessment

sediments. Release of

Construction works with

Sections in the

Potential impact

•

Contaminants and
nutrients

•

Section 8.1.2

Release of

och 8.1.3

contaminants from

sediments. Release of

anodes

metals from anodes.
Not relevant because
measures are taken to
ensure that all disposals

•

Not relevant

•

Underwater noise

will be returned to land.

Descriptor 11 Energy
including underwater noise:
Introduction of energy,
including underwater noise, is
at levels that do not adversely

Areas with sensitive species
occur in the project area.

Section 8.2.28.2.3

affect the marine
environment.

1.2

Impact assessment
Based on the impact assessments given in EIA Chapter 8, the following sections summarise the
effects from the Baltic Pipe project on the descriptors of the MSFD during the construction and
operational phase (Table 2).
Table 2 Impact factors with potential effects on the descriptors of MSFD during construction or operation
of Baltic Pipe project.

Impact factor

Construction

Operation

Descriptor

Physical disturbance of seabed

X

D1, D3, D4, D6

Suspended sediment (SSC)

X

D1, D3, D4, D6, D7

Sedimentation

X

D1, D3, D4, D6

Contaminants and nutrients

X

D1, D3, D4, D5, D6, D8, D9

Underwater noise

X

D1, D3, D4, D11

Non-indigenous species

X

D1, D2, D4, D6

Physical disturbance above water

X

X

D1, D4, D6

Presence of pipeline

X

D1, D4, D6

Change of hydrodynamics

X

D7

Heat of pipeline

X

D7

Release of contaminants from anodes

X

D8, D9
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Physical disturbance of seabed
The physical loss and physical damage of the seabed from trenching, backfilling and rock
placement along the Baltic Pipe route will be highly local and of temporary nature and in majority
limited to the immediate vicinity of the pipeline. Anchor handling and use of DP-vessels will cause
short-term and local physical disturbance of the seabed.
The impact of physical disturbance of seabed on the benthic communities and fish has been
assessed to be minor and negligible, respectively (Sections 8.2.1-8.2.2).
Overall impacts from physical disturbance of seabed on the descriptors Biodiversity (D1),
Commercial fish and shellfish (D3), Food webs (D4) and Sea-floor integrity (D6) is assessed to be
not significant (Table 3).
Table 3 Impact assessment of relevant descriptors from physical disturbance of seabed.

Assessment in
EIA section

Descriptor

Impact on descriptor

Habitats, benthic flora and
fauna

8.2.1

D1, D3, D4, D6

Not significant

Fish

8.2.2

D1, D3, D4, D6

Not significant

Potential impact on

Suspended sediment (SSC)
The physical disturbance of the seabed from the constructions work will increase suspended
sediment concentration (SSC) of the water. The impacts of sediment spill on water quality have
been assessed in Section 8.1.2. Sediment spread will only affect the water quality very locally
and temporarily during the construction works, and the turbidity and SSC will revert naturally
and rapidly to pre-impact status once the construction activities are done.
The impacts of increased SSC in the water column during construction activities on benthic fauna
and fish have been assessed as minor and on marine mammals as negligible (Section 8.2.1-8.2.3
As the increase in SSC is temporary with low concentrations outside the construction site,
impacts of suspended sediment and release of contaminants on the descriptors Biodiversity (D1),
Commercial fish and shellfish (D3), Food webs (D4), Sea-floor integrity (D6) and hydrographical
conditions (D7) are not significant (Table 4).
Table 4 Impact assessment of relevant descriptors from suspended sediment (SSC).

Potential impact on

Assessment in
EIA section

Descriptor

Impact on descriptor

Hydrography and water quality

8.1.2

D7

Not significant

Habitats, benthic flora and
fauna

8.2.1

D1, D3, D4, D6

Not significant

Fish

8.2.2

D1, D3, D4, D6

Not significant

Marine mammals

8.2.3

D1, D4, D6

Not significant

Sedimentation
Suspended sediment will re-deposit on the seabed and may potentially affect benthic fauna as
well as fish eggs and fish larvae at the seabed. Sedimentation can also influence the available
food sources for the fish, by burying benthic fauna. Impacts from sedimentation on benthic fauna
and fish have been assessed to be minor (Section 8.2.1 and 8.2.2).
Due to the minor intensity and local appearance of sedimentation from the construction activities,
the impact on the descriptors Biodiversity (D1), Commercial fish and shellfish (D3), Food webs
(D4) and Sea-floor integrity (D6) are expected to be not significant (Table 5).
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Table 5 Impact assessment of relevant descriptors from sedimentation.

Assessment in
EIA section

Descriptor

Impact on descriptor

Habitats, benthic flora and
fauna

8.2.1

D1, D3, D4, D6

Not significant

Fish

8.2.2

D1, D3, D4, D6

Not significant

Potential impact on

Contaminants and nutrients
Potential impacts from the Baltic Pipe project may be release of contaminants and nutrients from
the sediment due to physical disturbance of the seabed and the sediment spread during the
construction phase. The release of contaminants and nutrients during the construction phase is
assessed to be insignificant compared to the input of contaminants and nutrients from landbased sources. Therefore, the transfer of nutrients from the sediments to the water column has
been assessed to have no influence on the phytoplankton production (Ramböll, 2017), and thus
further effect from release of nutrients on higher trophic levels in the food chain is not
anticipated.
The majority of the potentially released contaminants are expected to be associated with the
particulate matter dispersed from the seabed during the construction work. However, these
contaminants will mainly remain associated with the particles and will therefore settle back to the
seabed. Impacts from contaminants on benthic fauna has been screened out, as the species are
living in and on the seabed, from which the released contaminants originate, and thus there will
be no additional risk of contaminant exposure for the benthic fauna (Section 8.2.1). The release
of contaminants and nutrients to the water column caused by the seabed interventions work is
expected to be comparable with the release caused by natural re-suspension in rough weather
and by bottom trawling. The effect of contaminants on fish and marine mammals has therefore
been screened out (Section 8.2.2-8.2.3).
Overall impacts from contaminants and nutrients on the descriptors Biodiversity (D1),
Commercial fish and shellfish (D3), Food webs (D4), eutrophication (D5), Sea-floor integrity
(D6), Contaminants (D8) and Contaminants in seafood (D9) is assessed to be not significant
(Table 6). Potential impacts on phytoplankton are not relevant and have been scoped out
(Ramböll 2017).
Table 6 Impact assessment of relevant descriptors from contaminants and nutrients.

Assessment in
EIA section

Descriptor

Impact on descriptor

8.1.2

D1, D3, D4, D5, D6

Not significant

8.2.1

D1, D3, D4, D6, D8, D9

Not significant

Fish

8.2.2

D1, D3, D4, D6, D8, D9

Not significant

Marine mammals

8.2.3

D1, D4, D6, D8, D9

Not significant

Potential impact on
Hydrography and water
quality
Habitats, benthic flora and
fauna

Underwater noise
Generation of underwater noise can potentially affect marine mammals and fish. Especially
marine mammals that use sound for communication are sensitive. Possible effects on marine
mammals may be masking of communication sounds or avoidance behaviour, while sound pulses
have the potential to cause temporary or permanent damage to hearing apparatus. Underwater
noise may impair the ability of fish to hear biologically relevant sound e.g. acoustic
communication, predator avoidance, and prey detection. The impacts of underwater noise by
construction activities have been assessed for fish and mammals in Section 8.2.2-8.2.3,
respectively. The impact on fish and marine mammals from construction works is assessed to be
negligible.
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Underwater noise from munitions clearance may potentially generate an impact on fish and
marine mammals (Section 8.2.2-8.2.3). Munition clearance is treated as an unplanned event but
in the unlikely event of a requirement, there will be no significant impacts on the population level
of fish and marine mammals due to applied mitigation measures.
Underwater noise will not pose a significant risk for effects on fish and marine mammals under
construction activities, and the impact on the descriptors Biodiversity (D1), Commercial fish and
shellfish (D3) and Food webs (D4) is not significant. Neither will any significant impacts on the
noise level in the water column occur and thus nor on the descriptor energy and noise (D11)
(Table 7).
Table 7 Impact assessment of relevant descriptors from underwater noise.

Assessment in
EIA section

Descriptor

Impact on descriptor

Fish

8.2.2

D1, D3, D4, D11

Not significant

Marine mammals

8.2.3

D1, D4, D11

Not significant

Potential impact on

Non-indigenous species
The Baltic Pipe project entails a risk to introduce non-indigenous species (NIS) through vessel
movements during construction and operation. Such introduction has the potential to threaten
native species by competition for food and space. However, all vessels participating in the Baltic
Pipe project will be requested to comply with the Ballast Water Management Convention and the
HELCOM (2014) Guide to alien species and ballast water management in the Baltic Sea.
Therefore, there is a very low risk of introducing NIS due to Baltic Pipe project activities.
The potential impacts from introduction of NIS into the Baltic Sea are conservatively assessed to
be very low due to the implementation of standard mitigation measures. There will be no
significant impacts from NIS (D2) due to mitigation measures, thus nor on the descriptors
Biodiversity (D1), Food webs (D4) or Sea-floor integrity (D6) (Table 8).
Table 8 Impact assessment of relevant descriptors from introduction non-indigenous species.

Potential impact on
Non-indigenous species

Assessment in
EIA section
Appendix 4, Section
1.10

Descriptor

Impact on descriptor

D1, D2, D4, D6

Not significant

Physical disturbance above water
Physical disturbance above water can be related to disturbance from construction related
activities above water and to the presence of vessels during the construction and operation, and
the impact has been assessed to be negligible for marine mammals (seals) and seabirds (Section
8.2.3 and 8.2.4
Physical disturbance above water from presence of vessels and from construction activities has a
short duration within any given location. Therefore, the disturbance will be short-term and local,
and the impact on seals and seabirds is assessed to be not significant.
As there are no significant impacts from physical disturbance above water on neither marine
mammals nor seabirds, the overall effect on the descriptors Biodiversity (D1), Food webs (D4)
and Sea-floor integrity (D6) is equally not significant (Table 9).
Table 9 Impact assessment of relevant descriptors from physical disturbance above water.

Potential impact on
Marine mammals

Assessment in
EIA section

Descriptor

Impact on descriptor

8.2.3

D1, D4, D6

Not significant
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Potential impact on
Seabirds

Assessment in
EIA section

Descriptor

Impact on descriptor

8.2.4

D1, D4, D6

Not significant

Presence of pipeline
The presence of the pipeline structures, including rock installations, will replace the existing
benthic habitat within the footprint area. The pipeline presence may on one hand result in a loss
of infauna seabed habitat from the passageway. On the other hand, the introduction of the
pipeline may add a new hard substrate (“artificial reef”) for sessile organisms. The effect of
presence of pipeline has been assessed to be minor for benthic fauna (Section 8.2.1). Impacts
from presence of pipeline on fish and marine mammals have been screened out (Section 8.2.2
and 8.2.3).
Even though there will be a small negative impact from the pipeline due to the loss of soft
seabed habitat, the introduced artificial reefs will increase the habitat diversity with the potential
for a final positive impact (Section 8.2.1).
In conclusion, the presence of the pipeline will have any significant impacts on the different
trophic levels of the marine ecosystem, and the descriptors Biodiversity (D1), Food webs (D4)
and Sea-floor integrity (D6) will therefore not be affected (Table 10).
Table 10 Impact assessment of relevant descriptors from presence of the pipeline structures.

Potential impact on
Habitats, benthic flora and
fauna

Assessment in
EIA section

Descriptor

Impact on descriptor

8.2.1

D1, D4, D6

Not significant

Change of hydrodynamics
The pipeline may potentially cause changed vertical mixing in the water column or increased
height of topographic crests. This would possibly lead to a change in hydrodynamics by affecting
the flow of new deep-water masses into the Baltic Proper (Section 8.1.2). However, an evaluation
of the possible effect from the Baltic Pipe on the deep water inflow shows that it will be negligible
(DHI, 2018). Impacts from possible change of hydrodynamics on hydrographical conditions (D7)
are assessed to be not significant due to negligible impacts on bottom flow (Table 11).
Table 11 Impact assessment of relevant descriptor from change of hydrodynamics.

Potential impact on
Hydrography and water
quality

Assessment in
EIA section

Descriptor

Impact on descriptor

8.1.2

D7

Not significant

Heat of pipeline
The difference in temperature between the gas in the pipeline and the surrounding water and
sediments will cause exchange of heat between the gas and the surrounding seabed, through the
pipeline walls. Analysis and monitoring from comparable offshore pipeline projects have shown
that the temperature impact is small and local, with temperature changes only detectable at a
maximum distance of approximately 0.5-1.0 m from the pipelines. The impact from heat on
hydrographical conditions (D7) is assessed in Section 8.1.2 to be not significant (Table 12).
Table 12 Impact assessment of relevant descriptor from heat of pipeline.

Potential impact on
Hydrography and water
quality

Assessment in
EIA section

Descriptor

Impact on descriptor

8.1.2

D7

Not significant
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Release of contaminants from anodes
Sacrificial anodes mainly consisting of aluminium will be used as a back-up corrosion protection
system in case of damage to the coating of the pipeline. It is assessed that the release of
aluminium will be of such small magnitude, that it will be undistinguishable from background
concentrations. Impact from release of contaminants from anodes will not have any impact on
Contaminants (D8) and Contaminants in seafood (D9) (Table 13).
Table 13 Impact assessment of relevant descriptors from release of contaminants from anodes.

Potential impact on
Release of containments from
anodes

1.3

Assessment in
EIA section

Descriptor

Impact on descriptor

-

D8, D9

Not significant

Conclusion
The overall conclusion on impacts from the Baltic Pipe project on the MSFD, based on
assessments in Chapter 8 is shown in Table 14. There will be no significant impacts on any of the
11 descriptors in the Marine Framework Strategy Directive due to the Baltic Pipe project and the
project will not delay or prevent the achievement of GES for any of the listed descriptors.
Table 14 Overall impact significance of descriptors of the Marine Strategy Framework Directive.

Descriptor

Severity of impact

Significance

Transboundary

Negligible to minor

Not significant

No

D2

Negligible

Not significant

No

D3

Negligible

Not significant

No

D5

Negligible

Not significant

No

D7

Negligible to minor

Not significant

No

D8, D9

Negligible to minor

Not significant

No

D10

Not relevant

Not relevant

No

D11

Negligible

Not significant

No

D1, D4, D6

2.

Water Framework Directive

2.1

Baseline
The EU Water Framework Directive (WFD) is aimed at protecting and improving the water quality
of streams and lakes, transitional waters (estuaries, lagoons, etc.), coastal waters and
groundwater in all EU countries. The WFD also covers transitional and coastal waters up to one
nautical mile off the coast for ecological status and 12 nautical miles (territorial waters) for
chemical status. The directive outlines the overall administrative structure for planning and
implementing measures and for monitoring the aquatic environment.
The WFD was established on 22 December 2000, the WFD has been implemented in Sweden
through Chapter 5 of the Environmental Code (1998:808) and the Water Quality Management
Ordinance (2004:660). The River Basin District Authorities, who are responsible for implementing
the WFD, have published management plans for five sub-regions covering the period 2016 –
2021 in accordance with the legislation. The management plan for the Water Area District of
South Baltic Sea includes the water body “del av Arkonahavets utsjövatten”
(Vattenmyndigheterna, 2016), the off shore area south of Skåne (1 nm-12 nm).
The WFD environmental objective for the offshore waters in Sweden is to reach good chemical
status. Good chemical status will be achieved if the concentrations of 45 contaminants are low in
9
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water, biota and sediments, not exceeding the EQS (Environmental Quality Standards) decided
by SwAM (2013).
The environmental objective for the water body “del av Arkonahavets utsjövatten” is only related
to the chemical status. The current chemical status within this 1-12 nm zone is “good”, except for
all over exceeding substances (VISS 2018). The all over exceeding substances account for
mercury and PBDE (polybromerade difenyletrar), which occur in fish in high concentrations within
the majority of Swedish surface waters due to transboundary atmospheric deposition.
2.2

Impact Assessment
The planned Baltic Pipe route stretch along and south of the WFD offshore water body “del av
Arkonahavets utsjövatten”. The distance between the route and the water body vary from 1-10
km, which entail no directly impact from the construction and operation of the pipeline on the
WFD but the may indirectly impact the 1-12 nm zone.
The assessed objective for “del av Arkonahavets utsjövatten” is the chemical status, defined as
concentrations of contaminants in water, biota and sediments. The identified impact factors from
the Baltic Pipe project that may have a potential to enhance existing pressures related to
chemical status are release of contaminants through sediment spread and anodes (Table 15).
Suspended sediments (SSC) have no direct impact on the chemical status, only indirect through
release of contaminants, and are therefore screened out.
Table 15 Potential impact factors on the the chemical status of “del av Arkonahavets utsjövatten”.

Potential impact

Construction

Release of contaminants from sediments

Operation

X

Release of contaminants from anodes

X

Release of contaminants from sediments
The release of contaminants from the sediments have been assessed in Section 8.1.3 and no
significant impacts on the levels of chemicals or the toxicity of chemicals because of reactivation
is expected during the construction of the Baltic Pipe project. Since there will be no addition of
chemicals to the Baltic Sea due to the construction work and no significant enhancement of
bioavailable chemicals, the impact on the chemical status of “del av Arkonahavets utsjövatten” is
considered to be negligible.
Release of contaminants from anodes
Sacrificial anodes mainly consisting of aluminium will be used as a back-up corrosion protection
system in case of damage to the coating of the pipeline. The concentrations of aluminium
released to the water column as a result of anode degradation during the operation phase will
generally be undistinguishable from background concentrations and impacts on the chemical
status of “del av Arkonahavets utsjövatten” are therefore assessed to be not negligible.
2.3

Conclusion
Based on the assessments the impacts from release of contaminants are anticipated to be
negligible. Thus, the Baltic Pipe project will not affect the target of reaching good chemical status
within the area “del av Arkonahavets utsjövatten” (Table 16).
Table 16 Overall impact significance on the chemical status of “del av Arkonahavets utsjövatten”.

Magnitude of impact
Sensitivity
Chemical
status

Low

Intensity

Scale

Duration

Minor

Local to
regional

Short-term
to
permanent

Severity of
impact

Significance

Negligible

Not significant
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3.

HELCOM Baltic Sea Action Plan

3.1

Baseline
The Baltic Marine Environment Protection Commission - Helsinki Commission (HELCOM), was
established in 1974. HELCOM is the governing body of the Convention on the Protection of the
Marine Environment of the Baltic Sea Area, known as the Helsinki Convention 1992.
In 2007 HELCOM’s Baltic Sea Action Plan (BSAP) was adopted by the HELCOM members, and the
plan is updated regularly. The BSAP is an ambitious program to restore the ecological status of
the Baltic marine environment by 2021 (HELCOM, 2007). The vision for the BSAP is to ensure a
healthy environment in the Baltic Sea, with diverse biological components functioning in balance,
resulting in good environmental/ecological status, and further supporting a wide range of
sustainable human economics and social activities.
The main objectives of the BSAP are to achieve a Baltic Sea:
•
•
•
•

Unaffected by eutrophication;
Undisturbed by hazardous substances;
With favourable biodiversity conservation status;
With environmentally friendly maritime activities.

As for the MSFD, the BSAP adopts an ecosystem approach with focus on human activities and
their impacts on the marine environment and the marine ecosystem (HELCOM, 2007).
The status of the Baltic Sea pressures and biodiversity has been assessed for the period of 20112016 in the second HELCOM holistic assessment, HOLAS II (HELCOM, 2018).
The HOLAS II study shows that, although signs of improvement in the state of the Baltic Sea are
seen in some cases, the BSAP goals and ecological objectives have not yet been reached. The
results indicate that the highest potential environmental impacts currently occur in the southwest
Baltic Sea, and that the pressures resulting in most impact on species are concentrations of
nutrients and contaminants, non-indigenous species, and the extraction of fish. The state of
these pressures has been summarized as follows:
•
•
•
•

Inputs of nutrients from land have decreased, but the effects of these measures are not
yet generally reflected in the status of the marine environment;
The levels of contaminants are elevated and continue to give cause for concern. However,
acute oil spill events have decreased;
For non-indigenous species the status is “not good”. An unknown number of previously
arrived non-indigenous species have expanded their distribution range in the Baltic Sea;
The majority of assessed commercial fish stocks are in “not good” status with respect to
either biomass or fishing mortality rates (or both).

The HOLAS II report also assessed the Baltic Sea biodiversity status. The results for different
indicators suggest that the environmental impacts on species in the Baltic Sea are far-reaching
and not restricted to certain geographic areas or certain parts of the food web.
3.2

Impact assessment
The following section assess the potential for the Baltic Pipe project to impact the BSAP focus
points eutrophication, hazardous substances, and environmentally friendly maritime activities
(Table 17). The impact on biodiversity is assessed in Section 8.2.6.
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Table 17 Potential impact factors on the BSAP focus points from the Baltic Pipe project.

Potential impact

Construction

Operation

Contaminants and nutrients

X

Underwater noise

X

X

Emissions to air

X

X

Contaminants and nutrients
Potential impacts from the Baltic Pipe project may be release of contaminants and nutrients from
the sediment due to physical disturbance of the seabed and the sediment spread during the
construction phase. Impacts from nutrients relates to the indicator eutrophication in the BSAP,
while contaminants relate to hazardous substances.
Potential impacts from the Baltic Pipe project regarding eutrophication and hazardous substances
have been assessed in Section 8.1.2 and 8.1.3, and the potential impacts on phytoplankton from
the Baltic Pipe project have been scooped out (Ramböll, 2017). It is concluded that the project
will not result in any substantial release of contaminants and nutrients that are distinguishable
from the high background concentrations in the area. In addition, the construction activities are
not expected to enhance the bioavailable concentrations. Thus, the impact on eutrophication and
hazardous substances will be negligible.
Underwater noise
The impacts of underwater noise by construction activities have been assessed for fish and
mammals in Section 8.2.2-8.2.3, respectively. The impact on fish and marine mammals from
construction works is assessed to be negligible. Construction and operation of the Baltic Pipe will
only negligible increase the ambient noise level in the area and therefore not impact the objective
of environmental friendly maritime activities.
Emissions to air
Emissions to air include the greenhouse gases (CO2 and CO) and polluting components (namely
NOX, SO2, PM10, PM2,5). The main source to the air emissions during the construction phase is
related to combustion of fossil fuels from the vessels and equipment used during the pipe laying
activities. Further, during the operation phase, the main source to emissions to air is related to
combustion of fossil fuels caused by the inspection and maintenance vessels.
The severity of impact from emissions has assessed to be minor during construction of the Baltic
Pipe and negligible during operation, see Section 8.1.4. The Baltic Pipe will not have a significant
impact air quality or climate and therefore the impact on the objective of environmental friendly
maritime activities is not significant.
3.3

Conclusion
Based on the assessments above no significant impacts from the Baltic Pipe project on
eutrophication, hazardous substances, and environmental friendly maritime activities is
anticipated. Impacts on biodiversity are assessed to be negligible to minor and not significant
(see Section 8.2.6). Overall it is concluded that the Baltic Pipe project will have no significant
impact on the main objectives of the BSAP (Table 18).
Table 18 Overall impact significance on the main focus points of the BSAP.

Magnitude of impact
Focus point
Eutrophication
Hazardous
substances

Sensitivity

Severity
of impact

Significance

Intensity

Scale

Duration

Low

Minor

Local

Short-term

Negligible

Not significant

Low to high

Minor

Local

Short-term

Negligible

Not significant
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Magnitude of impact
Focus point

Biodiversity
Environmental
friendly
maritime
activities

Sensitivity

Severity
of impact

Significance

Intensity

Scale

Duration

Low to high

Low to
high

Local to
regional

Immediate
to long-term

Negligible
to minor

Not significant

Low

Minor

Local, regional
and
transboundary

Short-term
to long-term

Negligible
to minor

Not significant
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APPENDIX 4 – ANTICIPATED CHANGES IN THE ENVIRONMENT DURING
CONSTRUCTION AND OPERATION OF THE BALTIC PIPE
Various activities and phases related to construction and operation of the Baltic pipe and the
presence of the pipeline at the seabed, causes temporary, and some durable, changes on the
surrounding environment.
Experience from other marine infrastructure projects has been used in combination with the
technical knowledge from this specific project to identify and quantify the changes to the
environment.
The purpose of this compilation is to make the connection between the project activities and the
potential; i.e. to outline the mechanisms causing changes to the e.g. physical and chemical
environment. For some of the mechanisms, results for numerical modelling of the expected
changes are presented.
Further details about the various anticipated changes are provided below. The changes are
outlined for construction offshore and for operation offshore.
1.

Construction offshore
For construction offshore, the anticipated changes and their receptor interaction are listed in
Table 1.

Phase

Table 1 Anticipated changes in the environment due to construction and pre-commissioning offshore and
potential receptors.

Anticipated changes in the

Receptor

environment

Bathymetry; surface and groundwater; benthic habitat, flora
Physical disturbance of seabed

and fauna; tourism and recreational areas (offshore);
population and human health; cables, pipelines and windfarms

Construction

Suspended sediment
Sedimentation
Contaminants and nutrients

Water quality; benthic habitat, flora and fauna; fish; marine
mammals; protected areas
Bathymetry; surface sediments and contaminants; benthic
habitat, flora and fauna; fish; protected areas
Surface sediments and contaminants; water quality; protected
areas

Underwater noise

Fish; marine mammals; protected areas

Physical disturbance above water

Birds; Population and human health; protected areas

Safety zones

Fishery; raw material extraction sites; military practice areas;
shipping and shipping lanes

Emissions to air

Population and human health, Climate

Non-indigenous species

Benthic habitats, flora and fauna

As waste will be handled according to regulation, it will not contribute to any changes on the
environment, why this will not be dealt with further.
1.1

Physical disturbance of seabed
When carrying out seabed interventions work during construction, the seabed will be impacted.
Box 1 summarizes the physical disturbance of the seabed for the pipeline in Sweden. The
changes to the environment will be elaborated in the following sections, divided into trenching,
rock installation, pipe-lay and concrete mattresses.
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Box 1: Physical disturbance of seabed in Sweden during construction

PIPELINE:
Pipeline length in the Swedish EEZ: 84.8 km
Trench length (expected): 22 km
Trench width: 8-30 m, depending on water depth and sediment type. Spoil heaps from the
trenched sediment is put along the trench
Trench depth: 2.0-2.5 m
Alternatively, rock installation: 10 locations, volume of approx. 320 000 m3
Concrete mattresses: 9 locations
CONSTRUCTION VESSELS:
DP-vessel area of influence on the seabed: Corresponding to width of the applied ship
approximately 40 m
Anchors and anchor chains area of influence on the seabed (only if anchor vessels are used):
Approximately 1,500 m around the pipeline
Trenching
Where the pipeline is trenched into the seabed, the seabed surface sediments in the trench may
vary from the surrounding seabed. Also, the seabed surface sediments might be different from
the surrounding seabed where spoil heaps are present. Over time, however, the surface sediment
conditions will develop towards the seabed sediment composition of the surrounding seabed
because of the natural sediment transport processes.
Pipe-lay
Pipe-lay will also cause temporary disturbance of the seabed. The pipe-lay vessels will use either
a dynamical positioning system (DPS) with powerful thrusters or anchors to keep the lay vessel
in position. In general, DP vessels for pipe-lay will be used where the water depth is greater than
20 m. Since the Swedish route will be laid at depths ranging between 32 and 50 m, mainly DP
vessels will be used.
DP vessel may impact the seabed surface, due to strong turbulence caused by the operation of
the thrusters. The scale of the impact is depended on the size of the thrusters, water depth and
the seabed condition (i.e. presence of stones, size of stones, grain size of sediment etc.). During
the pipe-lay, seven vessels are expected to be used: one laybarge vessel, one touch-down
monitoring vessel, four pipe supply vessels and a guard vessel.
Regarding anchor lay vessels, the anchors and the anchor chains will impact the seabed surface
where they are in contact with the seabed. In general, the anchor lay vessel is controlled by a
system of up to 12 anchors (weighing up to 25 tonnes each), anchor wires and winches. Anchorhandling tugs place the anchors on the seabed at fixed positions. The distance between the
pipeline centre line and the outer anchors is expected to be up to approximately 0.5 km. An
example of an anchoring pattern is outlined in Figure 1. During the pipe-lay ten vessels are
normally used: one laybarge vessel, one touch-down monitoring vessel, four pipe supply vessels,
three anchor handling vessels and a guard vessel.
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Figure 1 Schematic anchor pattern for lay vessel at 50 m water depth.

Rock installation
Rock installation is a means to protect the pipeline and will be used in the areas of shipping
lanes, where trenching is not possible to carry out. In the Swedish EEZ, the physical disturbance
of the seabed during construction related to the rock placement might take place at 10 locations.
The rocks will be placed at the seabed using a dynamic positioning fall pipe vessel equipped with
a flexible fall pipe, making sure the rocks are placed correctly. The rock cover will be approx. 1 m
height.
Concrete mattresses
Concrete mattresses will be used in the areas of cable crossings. The mattresses will be placed at
the seabed by a vessel equipped with a ROV, making sure the mattresses are placed correctly.
1.2

Suspended sediments and sedimentation
Construction activities such as trenching, rock installation, pipe-laying and concrete mattresses
give rise to increased suspended sediment concentration (SSC), when sediment is resuspended
from the seabed to the water column (also called sediment spill). Sediment spill can then be
dispersed from the construction site to areas close to the construction site and an increase in SSC
can then temporarily impact the surrounding environment.
Numerical modelling of the sediment spill from the construction activities has been executed.
Conditions e.g. spill rates and basis for the modelling and the modelling results is presented in
the following sections.
Sediment spill rates from various activities
Sediment spill originate from the seabed where the seabed interventions take place, primarily
trenching, but also a content of fines in the rock material used for rock installation might
contribute. Sediments are dispersed in the water column and transported with the currents,
before they settle to the seabed. The sediment spill rate is the mass of sediments being
suspended in the water column per time unit (e.g. kg/s) during the time the activity takes place.
3
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The sediment spill rate depends on different factors; the type of construction activity (e.g.
trenching or rock placement), the type of material to be handled, the equipment used (e.g.
plough) (Lorenz, 1999). This also includes factors such as exposure to currents and waves.
In the following the basis for the various sediment spill rates, which have been applied in the
numerical modelling, is outlined.
Trenching using post-lay ploughing or mechanical trenching
A spill rate of 2% for spill from trenching by post-lay ploughing were used for the in many ways
very similar Nord Stream Project (Valeur et al., 2012). From in-situ measurements during
ploughing was demonstrated, that this assumption was conservative; the highest measured spill
rate was only approximately one-third of this, i.e., below 1% (Rahbek & Valeur, 2012).
Another type of equipment that might be used for post-lay trenching is a mechanical trencher,
possibly supported by jetting. Experience from other projects suggests that jetting creates less
spill than spillage than both the pre-trenching and the backfilling operations, both when looking
at the sediment spill rate (spill per time unit) and when looking at the spill percentage (mass of
spill sediments relative to mass of handled seabed materials) (Seacon, 2005).
As a conservative measure, the spill percentage for trenching in the Swedish EEZ is set to 5% of
the handled seabed mass. The actual spill is expected to be lower, depending on the method
used, local seabed conditions and the hydrographic settings.
Rock installation
For rock installation, a conservative sediment spill rate of 0.15% of the handled rock mass was
assumed for the NSP2, based on analysis and experience from monitoring during the NSP
constructed during 2010-2012 (Rambøll / Nord Stream 2 AG, 2017). The sediment spill was
calculated based on the amount of seabed sediments expected to be resuspended due to the
impact of the stones being installed at the seabed. It is assumed that the same sediment spill
rate can be used as a conservative measure for the Baltic Pipe project.
Due to the limited sediment spill from rock installation compared to sediment spill from
trenching, it is assessed not relevant to include in the modelling.
Modelling of sediment dispersion and sedimentation
To be able to assess the impacts caused by sediment spill, the dispersion of the mobilised
sediments has been modelled using numerical modelling. It is chosen to use the 3-dimensional
modelling system MIKE 3 developed by DHI. MIKE 3 provides the simulation tools needed to
model 3D free surface flows and associated sediments or water quality processes.
Modelling of the dilution of sediment brought into suspension during construction works is carried
out for hydrographic conditions as they are expected to be, when the actual works will be carried
out. It is essential for the reliability of the results that the modelling covers typical hydrographic
conditions. The sediment dispersion modelling has taken place assuming that the spilled
sediments are distributed evenly in the water column. It was decided that modelling should be
carried out for normal conditions representative for the entire year and for the winter conditions
(October – March) representing more turbulent conditions. The modelling periods are set to one
month each. The identification of a representative period is based on analysis of 10 years of
modelled current fields from the metocean study (Rambøll, 2018g). The modelled period is 20082017 (including both years).
Modelling of the sediment dispersion was conducted for trenching only, since it is the most
invasive seabed intervention works with respect to sediment spill. Trenching was assumed to be
4
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carried out in the areas of protection for the shipping lanes, i.e. covering the areas where
trenching most likely will take place.
Taking the above assumptions into account, the amount of sediment spill from the project has
been calculated and the results are presented in Table 2. The given sediment spill quantity have
been used as the basis for the sediment dispersion modelling.
Table 2 Sediment spill quantity in the Swedish EEZ used in the numerical modelling of sediments
dispersion. Only sediment spill from trenching has been simulated, as it is significantly larger than the
sediment spill caused by rock placement.

Activity
Trenching in planned areas

Sediment spill [tonnes]
8,700

When numerical modelling was carried out, it was assumed that the seabed materials would
consist primarily of clay till, which has a relatively large proportion of fine-grained sediments
which remains suspended in the water column for a long time. The survey results confirm the
classification that the majority of the route in Swedish EEZ extends through fine-grained
sediments (in particular the deeper, eastern part), whereas part of the seabed in the western
part is classified as silt to fine sand and/or till. Therefore, the results of the numerical modelling
are considered as representative.
Results of sediment modelling: Sediment dispersion
The sediment dispersion caused by sediment spill will add to the suspended sediments already
naturally present in the water column. In Figure 2 the time in which the SSC from the
construction activities exceeds 10 mg/l is presented. This concentration has been chosen as such
an increase is comparable with the natural increase in SSC in periods with strong winds, i.e. it is
within the natural variability.
Figure 2 shows the duration of the exceedance of SSC of 10 mg/l caused by the seabed
interventions work related to the trenching and/or rock placement for the winter conditions,
where trenching is planned to take place only in the areas, where the pipeline has to be protected
due to the ship traffic. Where trenching is not possible to perform, rock placement will be used
instead. The figure shows that the exceedance is restricted to the immediate vicinity of the work
area.
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Figure 2 Simulation of the time the sediment concentration is increased to at least 10 mg/l due to the
seabed interventions works, modelled for trenching in the areas of ship crossings, i.e. planned areas,
and winter conditions.

Results of sediment modelling: Sedimentation
Following dispersion in the water column, the spilled sediments will gradually settle to the seabed
at a rate depending on the characteristics of the sediments, the hydrographic conditions, and the
water depth. This will add to the sedimentation already naturally taking place to the seabed in
the Baltic Sea. In shallower water, fine-grained unconsolidated sediments, which are comparable
to the spilled sediments, will be re-suspended in rough weather and eventually end up in the
deeper areas, which will act as net deposition areas for fine-grained sediments. In these areas,
the net accumulation will be on the order of 0.5-2 mm/year. For unconsolidated fine-grained
seabed sediments, 1 mm corresponds approximately to 1 kg/m2 of seabed surface (Valeur et al.,
2004).
In Figure 3 the layer of spilled sediments (in the unit g/m3) which will be deposited at the seabed
one week after finalisation of the various seabed interventions works is presented.
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Figure 3 Simulation of the sedimentation [g/m2] due to trenching, modelled only for the areas of ship
crossings, i.e planned areas, and winter conditions.

Figure 3 shows the spilled sediment disposition as a consequence of trenching in the areas of
planned seabed intervention works and modelled for winter conditions. There is a small
deposition in a very restricted area in an immediate vicinity of the construction works. The
deposition does not exceed 1 kg/m2, which corresponds to a layer of approximately 1 mm. In
other words, accumulation of the resuspended sediments in these areas will be in the range 0,5 –
1 mm.
1.3

Contaminants and nutrients
The sediments that are spilled and dispersed in the seawater may potentially include heavy
metals and organic contaminants. This is in particular the case for fine-grained sediments and for
particulate organic matter (POM). A proportion of the particle-associated contaminants may be
released to the water column as a result of the shift in the chemical environment when the
particles are suspended in the water. The majority of the contaminants are, however, expected
to continue being associated with the particles and will therefore settle back to the seabed.
Seabed sediments along the pipeline route have been analysed for the concentrations of
contaminants and nutrients. As expected, the level of contaminants and nutrients is highest in
the deeper parts, where fine-grained sediments with a high organic content prevails. The
concentrations of contaminants and nutrients were higher in the eastern parts of the Arkona
Basin where mainly metals and PAHs were found in high concentrations. In this area, the release
7
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of contaminants and nutrients per tonne of seabed sediments spilled to the water column from
the seabed interventions works will be higher than the release from trenching in areas with
coarser sediments.
When sediments are spilled and suspended in the water, a fraction of the particle-associated
contaminants and nutrients will be released to the water column. This mechanism includes both
the release of contaminants/nutrients in the sediment pore water and desorption of some of the
contaminants/nutrients adsorbed to the sediment particle surfaces. A fraction of the released
substances will be bioavailable.
It is difficult to estimate how large a fraction of the contaminants associated with the sediments
will be released to the water column, and how large a fraction will stay associated to the
sediment particles and settle back to the seabed. Moreover, it is difficult to estimate how large a
fraction of the released substances will be bioavailable. For a comparable project in the Baltic
Sea, it was assumed that the bioavailable fraction of the contaminants in general is
approximately 10% (Rambøll / Nord Stream 2 AG, 2017, based on information from Cantwell &
Burgess, 2004; MacKay, 2001; Papuin et al., 2002). It should be stressed that this is an order of
magnitude only; it varies between the different contaminants. The above shows that only part of
the contaminants in the suspended sediments are released to the water column, and only parts
of the released contaminants are bioavailable.
Some of the N and P associated with the seabed sediments may be released to the water column
from sediment spill caused by the construction works. This is mainly the case for the N and P
which are dissolved in the pore water and adsorbed to the particle surfaces; the N and P which
exist as an integral part of the POM are not likely to be dissolved in the water and will settle back
to the seabed.
The average concentrations of contaminants and nutrients in the seabed sediments along the
pipeline route are used to calculate the amounts of the various substances in the sediment spilled
in the Swedish EEZ, see Table 3. It should be stressed that the amounts shown in the table are
not the amounts that will be released to the water column; rather, they are the amounts present
in the spilled sediments. The bioavailable proportion of the released substances will only be a
fraction of the numbers shown in the table.
Table 3 Average concentrations of contaminants and nutrients in seabed sediments along the pipeline
route and calculated amounts of each in the sediments spilled in the Swedish EEZ (based on the total
sediment spill in Swedish EEZ from Table 2).

Average concentration in sediment

Total amount in spilled sediments

[mg/kg DW]

[kg]

Cd

0.87

7,6

Pb

43.2

376

Hg

0.09

0.78

As

17.3

151

Cr

36.9

321

Zn

93.1

810

Cu

26.8

233

Ni

23.3

203

Mn

193

1,679

Mineral Oil

112

974

0.026

0.23

0.7

6.1

Substance

Benz(a)pyrene
Total PAH
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Substance

Average concentration in sediment

Total amount in spilled sediments

[mg/kg DW]

[kg]

0.0021

0.018

TBT

<0.01*

<0.087

DBT

<0.001*

<0.0087

MTB

0.006

0.052

HCB

<0.005*

<0.044

HCH

<0.04*

<0.35

DDT

<0.04*

<0.35

Chlordane

<0.01*

<0.087

N

4,000

34,800

P

846.4

7,364

Sum PCB
congeners

*Limit of detection (LOD) has been used in calculating total amount in spilled sediments.

1.4

Conventional and chemical munitions
The Baltic Sea has a history of significant naval and strategic importance and the legacy of World
War I (WWI) and World War II (WWII) is the presence of munitions. In the following section
munitions are categorised as:
•

•

Conventional munitions - Munitions containing explosives. used in wartime or for postwar training purposes. These comprise of sea mines. depth charges. torpedoes. aerial
bombs. artillery shells etc;
Chemical munitions - Munitions containing chemical warfare agents 1 which were mainly
disposed (dumped) following WWII.

As part of the preparations for the Baltic Pipe project, a desk study was carried out in order to
establish an overview of the munitions issue within the Baltic Sea in relation to the alignment
considered for the Baltic Pipe (Ramboll, 2018). The desk study was prepared using information
from relevant public authorities and commissions, public domain studies, expert reviews and
consultations.
Within the Swedish EEZ, the desk study revealed the pipeline route corridor intercepts a Soviet
mine field area from WWII (see Figure 4). According to the Swedish Armed Forces, 20 mines are
known to have been deployed in this area. Many of these mines have since then been removed
but there is still an elevated probability of encountering stray mines (Försvarsmakten, 2018-0213).

1

Chemical compounds used in chemical munitions.
9
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Figure 4 Overview map of munitions risk areas (Ramboll 2018). The areas are approximations only
based on the available information.

Conventional munitions
In the western part of the Baltic Sea, sea mines were used in great numbers during WWII by
both Allied and Axis forces. Mines which did not explode during the War were subject to post-War
clearance projects. Nevertheless, mines are still located and disposed in the Baltic Sea even
today. The mines found on the seabed will often be inoperative, but their charge often remains
intact.
Not only mines were placed in the Baltic Sea during WWII. Other types of munitions were left on
the seabed, such as torpedoes and depth charges which were deployed against submarines.
Unexploded torpedoes rest on the seabed at the end of their range and the depth charges either
fell overboard by accident or failed to explode due to malfunction. Torpedoes and depth charges
are frequently found and disposed of by the responsible authority. Furthermore, the possibility
that munitions have been moved from their original locations by sea currents cannot be ruled
out.
In the period between the World Wars and particularly after WWII quantities of surplus munitions
were dumped in the western part of the Baltic Sea. In addition, vessels have been targeted and
bombed on their convoy routes and wrecked vessels could potentially have carried munitions.
Chemical munitions
Chemical munitions were not used in Europe during WWII. However, both sides stockpiled large
quantities of them. After WWII, these stockpiles needed to be handled, and dumping at sea was
deemed the most appropriate solution at the time. Approximately 40,000 tonnes of chemical
10
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munitions were dumped into the Baltic Sea originally containing approximately 15,000 tonnes of
chemical warfare agents. The munitions have mainly been dumped item-by-item from ships
headed for the designated dumping areas. Materials were thrown overboard in the dumping
areas as well as on route from the loading harbours. Chemical warfare materials were scattered
within the dumping areas marked on sea charts, in their vicinity and on the former transport
routes. Uncertainty about the total amounts, types, and exact locations of dumped chemical
warfare materials remains today (HELCOM, 2018).
The majority of the chemical warfare munitions dumped was aircraft bombs, followed by
encasements and containers. A typical aircraft bomb is the K.C. 250 (Kampfstoff Cylindrisch)
which is 160 cm long, weighs 250 kg and contains approximately 100 kg of chemical warfare
agents, mainly mustard gas. More than half of the chemical munitions dumped (in tonnes) were
aircraft bombs containing mustard gas. Due to its chemical properties, mustard gas is an agent
that can remain stable on the seabed for decades after its metal encasings have corroded. The
three different official dumping sites contain different types of chemical warfare agents: the area
of Little Belt contains primarily of Tabun while the Bornholm Basin and Gotland Deep primarily
contain mustard gas (Bełdowski J. et al. 2014), of which the Bornholm Basin is partially relevant
for this current project.
Strategy for handling munitions in the Baltic Pipe Project
A detailed magnetometer survey covering a corridor around the pipeline route will be executed
before seabed interventions and pipe-lay activities. This is to confirm that no buried munition
objects or similar are present in the project area. If objects are found the main strategy is to reroute to avoid munitions. If clearance is unavoidable, it will be executed by a qualified contractor,
after informing the Swedish Armed Forces, the Swedish Coast Guard and the County
Administrative Board of Skåne. Objects resting at the seabed will be avoided as far as possible
when designing the route, occurrences of munition objects identified from the magnetometer
survey is considered an unplanned event and will be assessed as such. If munitions clearance
must take place, November-April will be avoided due to the presence of the Baltic sea population
of harbor porpoise in the area during this period.
1.5

Underwater noise
The Baltic Pipe construction activities will cause emission of underwater noise of varying
frequencies and intensities. The main underwater noise generating activities that could occur in
the Swedish EEZ are the following:
•
•
•
•
•
•
•

Rock installation;
Post-lay trenching, including mechanical trenching;
Pipe-lay;
Anchor handling;
Construction vessel movement;
Operational noise (noise from gas flow);
Munitions clearance (unplanned event).

Underwater noise measurements for post-lay trenching in the Swedish EEZ were carried out as
part of environmental investigations for NSP. These measurements showed that the source noise
level from the trenching vessel were of the same magnitude as the noise level from three
commercial vessels in the area. Furthermore, the underwater noise level of a pipe-lay vessel has
been estimated to be at the same level as commercial vessels (Johansson & Andersson, 2012).
For mechanical trenching, the underwater noise is comparable to levels from Cutter suction
dredger (CSD). Sound sources from a typical cutter provide an overall source level of 175 dB re
1μPa @1 meter, when cutting limestone rock (Reine et al., 2012b). The sound source level of 175
dB re 1μPa @1 meter is less than most commercial ship source levels. Loud ships (i.e.
anthropogenic source) can have sound source levels up to 190 dB re 1 μPa at 1 m (Peng et al.,
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2015; Verfuß et al., 2015). The noise from mechanical trenching is therefore considered lower or
comparable to regular shipping noise. The above findings are corroborated by the levels shown
by WODA (2013) and Jones & Marten (2016). The literature suggests on the basis of
measurements that the noise impact from rock installation is dominated by surface-generated
noise from vessels (Nedwell & Edwards, 2004). Measurements have been conducted with and
without rock placement taking place and with the presence of a vessel. It is stated that within the
variability of the measurements, there was no evidence that the rock placement contributed to
the noise level. The noise from rock placement is therefore considered comparable to regular
shipping noise.
In the Nordstream 2 project noise levels from rock placement, which was assumed to be the
loudest regular activity during the construction work, were modelled with the purpose to estimate
the risk of injury on marine mammals. Cumulated SEL was estimated at two different positions
along the Nord Stream corridor and the PTS (permanent injury) and TTS (temporary injury)
zones were estimated (Sveegaard et al. 2016). Modelled noise levels were not sufficiently high to
induce PTS, even if the receiving animal is right next to the rock placement, whereas TTS could
hypothetically be induced if a seal or a porpoises lingered within a distance of 80 m from the rock
dump vessel for a period of 2 hours or more.
The underwater noise generated from the vast majority of the construction activities are not
distinguishable from the ambient noise levels in the Baltic Sea which is characterized by large
volumes of ship traffic and therefore a relatively high background underwater noise level. Hence,
only noise from unplanned event of munitions clearance is included in the underwater noise
propagation modelling and the following impact assessment on marine life. Based on the route
design strategy munitions clearance is treated as an unplanned event. Furthermore, see
definitions regarding underwater noise in Box 2.
The underwater sound propagation model calculates estimates of the sound field generated from
underwater sound sources, in this case from the unplanned event munition clearance. The
modelling results are utilized to determine the potential impacts areas (contour plots) from the
underwater noise sources for the various identified marine life for the area. Based on source
location and underwater source sound level, the acoustic field at any range from the source is
estimated using dBSEA’s acoustic propagation model (parabolic equation method, Jensen et. al.,
2011). The sound propagation modelling uses acoustic parameters appropriate for the specific
geographic region of interest, including the expected water column sound speed profile, the
bathymetry, and geoacoustic properties for the seafloor, to produce site-specific estimates of the
radiated noise field as a function of range and depth. The acoustic model is used to predict the
directional transmission loss from source locations corresponding to receiver locations.
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Box 2: Underwater noise - definitions
The following definitions regarding underwater noise apply:
1. Sound pressure level (SPL) - Average noise level over the measurement period
expressed in dB re 1 μPa. Continuous sources, such as vibro-piling and shipping, are
commonly described in terms of an SPL.
2. Sound exposure level (SEL) – Total noise energy over the measurement period
expressed in dB re 1 μPa2∙s. The SEL is commonly used for impulsive sources because it
allows a comparison of the energy contained in impulsive signals of different duration
and peak levels.
3. Peak level – Maximum noise level recorded during the measurement period expressed in
dB re 1 μPa. The peak level is commonly used as a descriptor for impulsive sources.
(Government of Australia, 2012)

Input for the underwater noise propagation model
The input parameters applied for the underwater noise propagation model are discussed in the
following section.
Unplanned event
The details regarding munitions clearance are thoroughly described in Section 1.4. The
underwater sound source level used for munitions clearance at the location in the Swedish EEZ is
based on the expected charge weights of the munitions. The underwater noise propagation
modelling has been performed with the total charge weights of the munitions as described in
Table 4.
The modelling position applied in the underwater noise propagation model have been determined
on the basis of the munitions risks areas, see Figure 4. Hence, the model results illustrate
potential propagation impact zones and are not necessarily fixed positions in the risk areas.
Table 4 Overview over the total charge weights applied one location in the Swedish EEZ.

Blast monitor location
UTM 33 WGS84
Munition clearance position
Northern

Eastern

Total charge
Blasting

weight

depth

(donor +

[m]

munition)
[kg]

Sweden, south of Trelleborg

378,000

6,111,000

34

150
340

The source levels of the munitions are expressed by the sound exposure level, SEL, and are
calculated using the empirical equation given by:
𝑅𝑅 −2.12
� + 219
SEL = 6.14 ∗ 𝐿𝐿𝐿𝐿𝐿𝐿10 �𝑊𝑊 1⁄3 � 1⁄3 �
𝑊𝑊

where SEL is expressed in dB re 1 µPa2s @ 1 m. W is the charge weight in kg TNT and R is the
measurement range in meters, in this case 1 meter (Soloway & Dahl, 2014).
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The applied SELs are used as input parameters for both summer (June – August) and winter
(December – February) conditions and are presented in Table 5. As the route cross a known
Soviet minefield, these munition types are used in the modelling.
Table 5 Calculated SELs for the applied charge weights for the present munitions.

Munitions type

Total charge

Sound exposure level,

Munition clearance

weight (donor +

SEL

position

munition, TNT)

[dB re 1 µPa2s @ 1

[kg]

meter]

Example of a
typical

150

232.9

340

235.2

undefined UXO
British mine
Sweden, south of Trelleborg

about the size
of a Soviet
mine
(Anonymous,
1973)

The munitions sound source spectrum for a charge weight of 340 kg TNT is depicted in Figure 5.

Figure 5 Munitions clearance sound source spectrum for a charge weight of 340 kg TNT.

The munitions clearance sound source spectrum for a charge weight of 30 kg TNT applied in the
underwater noise propagation calculations has been adjusted according to the sound source
exposure level.
Bathymetry
The geometry of the seabed is a significant parameter when calculating underwater noise
propagation. The outline of the surface is described with a submarine topography or bathymetry.
For the underwater noise propagation modelling, detailed bathymetric data with a sufficient
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Document ID: PL1-RAM-14-Z03-RA-00003-EN

Impact Assessment - Sweden

extent for the entire study have been retrieved from EMODnet Bathymetry Viewing and Download
Service (EMODnet. 2018). The bathymetry of the project area has been thoroughly reviewed.
Geoacoustic properties
Information regarding the upper layers of the seabed has been gathered from Vibrocore –
geotechnical drillings along the pipeline alignment. Information concerning the bedrock level has
been obtained from (SGU WMS, 2018). The conditions of the seabed vary but are based on the
average layer in each area and are considered to be conservative in relation to underwater sound
propagation. The layers applied in the underwater noise propagation modelling and the main
geoacoustical parameters of the layers at one selected location south of Trelleborg, Sweden, is
specified in Table 6 based on Jensen et al. (2011).
Table 6 Overview of the seabed geoacoustic profile used for the modelling of the position south of
Trelleborg, based on Jensen et al. (2011). The geoacoustic properties are described as Cp = compressed
wave speed. α = compressional attenuation.

Position

Seabed layer

Material

Geoacoustic property

0 – 50 m

Clay

Cp = 1.500 m/s and α = 0,2 dB/λ

> 50 m

Bedrock

Cp = 5.250 m/s and α = 0.1 dB/λ

Sweden, south of
Trelleborg

Sound speed profiles
The sound speed profiles are calculated on the basis of water column data consisting of
hydrographic measurements of salinity and temperature at descending depths. The water column
data have been obtained from the HELCOM/ICES monitoring programme (ICES, 2018). Water
column data have been gathered for representative measurements near the location that is being
examined.
The sound speed profiles utilized in the underwater sound propagation modelling are depicted in
Table 7. The underwater sound propagation characteristics vary throughout the seasons of the
year. Predictions have been carried out for both winter (December-March) and summer (JulySeptember) water column conditions.
Table 7 Water column data (speed of sound profile) for the location south of Trelleborg.

Depth

Position: Sweden, south of Trelleborg
Winter, Speed of sound [m/s]

Summer, Speed of sound [m/s]

0m

1,430

1,484

5m

1,434

1,485

10 m

1,436

1,483

15 m

1,436

1,480

20 m

1,436

1,476

25 m

1,435

1,472

30 m

1,436

1,469

35 m

1,437

1,468

40 m

1,441

1,471

Results of underwater noise modelling
The underwater sound propagation from unplanned events (munitions clearance) has been
calculated at one location south of Trelleborg, Sweden, with the source levels and environmental
parameterisation described in the previous sections. Figure 6 is an example of a vertical cross
section plot of the underwater sound propagation for munitions clearance at the location south of
Trelleborg, during the winter conditions. The figure shows the variation in the levels from the
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surface to the seabed. The distances predicted to the various threshold limits represent the
maximum at any depth down to the bottom. The plot is disproportionate for illustrative purposes,
as the depth is 50 m and the width are 70 km.

Figure 6 Example of vertical plot of munitions clearance sound propagation. The Y axis depicts the depth
(50 m) and the X axis represents the distance (70 km); the plot is thus disproportionate. The current
underwater sound propagation was calculated for a charge weight of 340 kg south of Trelleborg.

The subsequent tables Table 8 and Table 9 summarize the results of the underwater noise
propagation modelling in terms of the distances to applicable assessment threshold level limits
for fish and marine mammals). The assessment distances have been calculated for both summer
and winter conditions for the specified charge weights.
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Table 8 Munitions clearance (maximum) distances to the assessment level limit thresholds.

Position /
Time of
year
Munitions Clearance
(Maximum)

Effect

PTS**

Porpoises

TTS***
Mortality
(mortal injury)

Fish

PosSve, max

PosSve, max

/ Winter

/ Summer

/ Winter

150 kg TNT

340 kg TNT

weight
Threshold

Threshold

Threshold

Threshold

distances,

distances,

distances,

distances,

max

max

max

max

SEL(Cum*)

SEL(Cum*

SEL(Cum*

SEL(Cum*

SEL(Cum*

[dB re

) [dB re

) [dB re

) [dB re

) [dB re

1µPa2s]

1µPa2s]

1µPa2s]

1µPa2s]

1µPa2s]

3,600

4,000

4,500

4,900

t levels

Seals and

PosSve, max

Total
charge

Assessmen

Marine group

PosSve, max
/ Summer

Injury

179 dB
164 dB

meters

meters

meters

meters

9,200

10,300

10,700

11,600

meters

meters

meters

meters

600 meters

600 meters

600 meters

600 meters

700 meters

700 meters

700 meters

700 meters

207 dB
(229-234 dB
peak)
203 dB

*Cumulative SEL (one event)
**Permanent Threshold Shift
***Temporary Threshold Shift

Table 9 Munitions clearance (average) distances to the assessment level limit thresholds.

Position /
Time of
year
Munitions Clearance
(Average)

SEL(Cum*)

Porpoises

Effect

PTS**
TTS***
Mortality

Fish

PosSve, max /

PosSve, max /

Summer

Winter

Summer

Winter

150 kg TNT

340 kg TNT

weight

t levels

Seals and

PosSve, max /

Total
charge

Assessmen

Marine group

PosSve, max /

(mortal injury)
Injury

Threshold

Threshold

Threshold

Threshold

distances,

distances,

distances,

distances,

average

average

average

average

SEL(Cum*

SEL(Cum*

SEL(Cum*

SEL(Cum*

[dB re

) [dB re

) [dB re

) [dB re

) [dB re

1µPa2s]

1µPa2s]

1µPa2s]

1µPa2s]

1µPa2s]

3,300

3,600

4,000

4,200

meters

meters

meters

meters

8,700

9,500

9,800

10,700

meters

meters

meters

meters

400 meters

400 meters

400 meters

400 meters

400 meters

400 meters

400 meters

400 meters

179 dB
164 dB
207 dB
(229-234 dB
peak)
203 dB

*Cumulative SEL (one event)
**Permanent Threshold Shift
***Temporary Threshold Shift

Furthermore, results of underwater noise propagation modelling for 150 kg TNT for summer and
winter respectively are illustrated in Figure 7 and Figure 8. In addition, the results for 340 kg TNT
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for summer and winter respectively are illustrated in Figure 9 and Figure 10. The results show
that the distances are larger during the winter periods in comparison to the summer period.

Figure 7 The results of the underwater noise propagation modelling for 150 kg TNT (summer period).

Figure 7 and Figure 8 show that the noise at TTS levels, for the noise propagation modelling of
the munition clearance for 150 kg TNT extend into the area of the regular occurrence of the
harbour seal during the summer and winter conditions. The distance for the PTS levels, will be
much smaller, and will extend max. 5.2 km from the explosion.
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Figure 8 The results of the underwater noise propagation modelling for 150 kg TNT (winter period).

Figure 9 and Figure 10 show that the noise at TTS levels, for the noise propagation modelling of
the munition clearance for 340 kg TNT, extend into the area of the regular occurrence of the
harbour seal during the summer and winter conditions. The maximum PTS levels will extend 5.9
km away from the explosion; however, will not cross the area of the regular occurrence of the
harbour seal neither in summer nor in winter.
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Figure 9 The results of the underwater noise propagation modelling for 340 kg TNT (summer period).
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Figure 10 The results of the underwater noise propagation modelling for 340 kg TNT (winter period).

1.6

Physical disturbance above water
Physical disturbance above water is mainly related to the presence and activity of construction
vessels, including supply vessels with pipe and supply (fuel supply is not needed, as the pipe-lay
vessel normally carries fuel for the entire campaign). For the detail description of the vessels
involved during the construction see Section 1.1. Furthermore, helicopters will be used for crew
exchange. This presence will be noticed by birds and marine mammals in the area, due to the
visual appearance, the light and the noise emitted from the vessels. Construction of the pipeline
will take place continuously, 24h/day, seven days a week.
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In a given area, the physical disturbance above water at a specific place will only take place
during a limited amount of time, according to the respective working speeds of the vessels (see
Box 3).

Box 3: Physical disturbance above water & Safety zones
WORKING SPEED:
Pipe laying: 2.5-4 km/day
Trenching (post-lay ploughing): 100-800 m/hour
SUPPLY VESSELS, CREW CHANGE AND SURVEY VESSEL:
Pipe supply: 2-4 per day at water depths > 20 m
Food supply: 1 per week
Crew change: 2-4 helicopters per week
Survey vessel: 1 vessel operating in 2 days to register the pipeline is as installed
AREA OF INFLUENCE ABOVE WATER:
Anchor handling vessel: Max. 1.5 km around pipeline
Other vessels: 0.5 km around pipeline
SAFETY ZONE:
Pipe-lay vessels: 1,000 - 1,500 m radius
Other vessels: 500 m radius
Construction work activities in the Swedish EEZ will be ongoing for approximately 4 weeks.
1.7

Safety zones
During construction, safety zones will be established around the construction vessels for ensuring
the navigational safety (see Box 3 above). Since there are no national default regulations
regarding safety zones the examples are taken from the Danish part of the offshore project,
where experience from other pipeline vessels suggest that a construction exclusive zone around
the pipe-lay vessel with a radius between 1,000-1,500 m centred around the pipe-lay vessel will
be established. Likewise, safety zones with a radius of 500 m will be defined around other vessels
carrying out surveys, seabed intervention works, etc. The extent of the safety zones will be
agreed with the applicable national maritime authorities.
The safety zones could induce that all ship traffic will be requested to avoid these exclusive
zones, thus potentially having an impact on both commercial and leisure shipping and fishery.

1.8

Restricton zone
This EIA does not asses a permanent restriction zone along the pipeline for the offshore part of
the project, within the Swedish EEZ. This because there are no national default requirements
regarding restriction zones in Sweden. However, no restriction zone along the pipeline can
anyway have potential impact on trawling by commercial fisheries.

1.9

Emissions to air
The combustion of fossil fuel by the vessels used during construction of the Baltic Pipe project will
result in the emission of several components carrying out construction works. Based on
experience from other comparable projects the following is considered as the four main air
emissions: CO2 (carbon dioxide), NOX (nitrogen oxides), SOX (sulphur oxides), and PM
(particulate matter).
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Air emission calculations for the Baltic Pipe project have been undertaken. The following
delimitation and basis of the air emission calculations provide a general description for the
construction and operation of the offshore part of the proposed pipeline.
Delimitation of air emission calculations
The air emissions calculated are related to the direct activities of construction and operation of
the pipeline, which includes:
•
•
•
•
•
•

Seabed preparation;
Trenching and backfilling;
Rock installation;
Pipe-lay;
Other marine logistics (fuel supply and crew change with helicopter);
Survey and repair during operation.

CO2 emissions from production of the main materials (steel and concrete used for pipelines,) are
also included in the calculations, as CO2 emissions have a transboundary geographical scale.
Other emissions from material production are not included, as they mainly have a local scale and
it is not known where production will take place.
Transporting e.g. materials and ships to and from the shore bases is not included in the
assessment as it is not decided where the production of materials will take place and where the
ships will be sailing from.
Basis for emission calculations
The emission calculations are approximate, based on a realistic, worst case approach. As the
input for the calculations are based on assumptions and as transport of materials and ships to
and from the shore bases is not included in the calculations, an uncertainty factor of 1.3 has been
added to emissions from construction offshore to compensate for this. Thus, the results are
considered as conservative.
The calculations are based on information about vessels used for construction and operation of
the project including operation time of the individual type of vessels and the effect (in kW) of the
vessels.
Fuel consumption for vessels is calculated using the following formula:
𝑔𝑔

𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 [𝑘𝑘𝑘𝑘] = 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 [𝑘𝑘𝑘𝑘]𝑥𝑥 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 [ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜] 𝑥𝑥 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 𝑓𝑓𝑓𝑓𝑓𝑓 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 [𝑘𝑘𝑘𝑘ℎ]

The factor for fuel consumption applies to all vessels as an average worst case value and it is
based on the latest Greenhouse Gas Study from the International Maritime Organisation (IMO.
2015).
The emissions are calculated using the following formula:
𝑔𝑔

𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 [𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡] = 𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 (𝑘𝑘𝑘𝑘ℎ) 𝑥𝑥 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 (𝑘𝑘𝑘𝑘 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓)

The emission factors for vessels are based on the annual Danish informative inventory report to
UNECE, made by Aarhus University (Nielsen et al., 2018).
Air emissions from offshore construction
The results of the air emission calculations for construction of the project offshore are presented
in Table 10.
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Table 10 Air emissions from offshore construction.

Air emissions [tonnes]

Construction offshore

CO2

NOX

SO2

PM10

PM2.5

76,100

2,100

50

90

90

1.10 Non-indigenous species
Non-indigenous species (NIS) are species introduced outside their natural past or present range
which might survive and subsequently reproduce. Shipping and boating are important vectors for
the introduction and spread of NIS since the species are easily transported in ballast water tanks
or on ship hulls. Up to this date around 140 NIS or species with unknown means of arrival
(cryptogenic species) have been recorded in the Baltic Sea. Of these, 14 were new introductions
for the Baltic Sea in the period 2011–2015 (HELCOM, 2014).
The Ballast Water Management (BWM) Convention which entered into force on 8 September 2017
aims to prevent the spread of harmful aquatic organisms from one region to another by
establishing standards and procedures for the management and control of ships' ballast water
and sediments (IMO, 2017).
All vessels participating in the Baltic Pipe project will be requested to comply with the BWM
Convention and the HELCOM Guide to alien species and ballast water management in the Baltic
Sea (HELCOM, 2014). Therefore, the risk of introducing NIS because of Baltic Pipe project
activities is considered to be very low.
2.

Operation offshore
For operation offshore, the anticipated changes in the environment are listed in Table 11.
Furthermore, Box 4 outlines the summary of offshore operation in Sweden.
Table 11 Anticipated changes in the environment due to operation offshore and identification of potential
receptor interaction.

Anticipated changes in the

Receptor

environment
Presence of pipeline
Heat from pipeline
Underwater noise from gas flow in the
pipeline

Surface sediments and contaminants; bathymetry; benthic habitat.
flora and fauna; shipping and shipping lanes; cables and windfarms
Surface sediments and seawater; benthic flora and fauna
Fish; marine mammals

Release of contaminants from anodes

Surface sediments and seawater; benthic and pelagic fauna

Physical disturbance above water

Birds; tourism and recreational areas; protected areas

Emissions to air

Population and human health, Climate

Safety zones

Commercial fishery; ship traffic
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Box 4: Summary of offshore operation in Sweden
OPERATION TIME: Approximately 50 years
DIMENSIONS:
•
Pipeline length in the Swedish EEZ: 84.8 km
•
Exposed pipeline length: 59.8 km
•
Trenched pipeline length (approximately): 22 km
•
Mattress installations: 9
HEAT FROM PIPELINE: max 0.5 °C, 0.5-1 m from pipeline
MAINTENANCE AND SURVEY VESSEL TRAFFIC: 1 time/year

2.1

Physical presence of pipeline
The presence of the pipeline may change the seabed conditions and hydrodynamics resulting in
temporary disturbance or permanent loss of habitats for benthic flora and fauna; another
potential impact is introducing new substrate e.g. artificial reef.
The pipeline length in the Swedish EEZ is 82.6 km where 59.6 km of this is laid directly on the
seabed and not trenched. Rocks are installed in the areas where trenching is not possible to
perform (in ten areas), to cover and protect the pipeline. Concrete mattresses will be installed at
cable crossings. This will create new substrate at the seabed.

2.2

Heat exchange between pipeline and surroundings
The temperature of the gas in the pipeline varies depending on the flow conditions and on the
temperature of the surrounding seawater and sediments. Figure 11 shows the simulated
temperature of the gas in the pipeline along the route for the normal flow situation from
Denmark to Poland – the temperature profile for the flow situation from Poland to Denmark is
shown in Figure 12.
For the situation with gas flow from Denmark to Poland (Figure 11) the temperature at the
Danish landfall is approximately 50°C. The temperature thereafter drops towards the temperature
of the surrounding seawater at a rate determined by the flow conditions and the temperature
difference between the gas and the surrounding seawater and seabed surface sediments. The
temperature analysis, which includes the cooling caused by the pressure drop (the JouleThompson effect), has been used when designing seabed interventions etc. for ensuring that no
ice formation takes place at the pipeline surface.
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Figure 11 Simulated temperature profiles along the Baltic Pipe pipeline – flow from Denmark to Poland
(Rambøll, 2018).

For the situation with gas flow from Poland to Denmark (Figure 12) the temperature all the way
is very close to the temperature of the surrounding seawater and seabed surface sediments.
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Figure 12 Simulated temperature profiles along the Baltic Pipe pipeline – flow from Poland to Denmark
(Rambøll, 2018).

The largest temperature difference between the gas in the pipeline and the surrounding seawater
and sediments is hence approximately 50°C which occurs in winter near the Danish landfall.
Within the Swedish EEZ temperature drops rapidly from 10 °C to below 0°C during winter
conditions. In summer the temperature ranges between 40 and 27°C.
Analysis and monitoring from comparable offshore pipeline projects have shown that the
temperature impact is small and local. For the Nord Stream pipelines, the water temperature
where the pipelines are exposed where the temperature difference is largest (near the Russian
landfall, where the gas temperature is approximately 40°C), there was a small temperature
increase (maximum 0.5°C) in the water near the seabed and in the water on the downstream
side of the pipeline. The temperature change was only detectable at a maximum distance of
approximately 0.5-1.0 m from the pipelines. Also, when there was no current, there was an
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increase in water temperature of up to 0.1°C, 5 m vertically above the pipeline (Rambøll / Nord
Stream 2 AG, 2017).
A temperature impact of the same order of magnitude or less is expected from the Baltic Pipe
pipeline near the Danish landfall. However, there is no temperature impact expected in the
Swedish EEZ.
2.3

Underwater noise from gas flow in the pipeline
During the operational phase, the gas flow will generate low levels of noise at low frequencies. In
the literature it is acknowledged that underwater noise from subsea pipelines operations or
installation may occur, but the impacts are most likely to be much lower than the noise from
commercial ships and thereby masked (IISD, 2018). Calculations carried out for a comparable
submarine gas pipeline project in the Baltic Sea have, however, shown that the noise emitted
from the pipeline itself, due to the gas flow inside is of a very low intensity and only audible to
marine mammals very close to the pipeline (Sveegaard et al.,2016).

2.4

Release of contaminants from anodes
Sacrificial anodes, mainly consisting of aluminium, will be used as a back-up corrosion protection
system in case of damage to the coating of the pipeline. Beyond the immediate vicinity of the
anode (i.e. <5 m), the concentrations of metal ions within the water column because of anode
degradation during the operation phase will generally be indistinguishable from background
concentrations.
Monitoring around the Nord Stream pipeline in the Baltic Sea has shown that concentrations of
heavy metals in the water were below the detection limit approximately 1-2 m from the pipelines
(Nord Stream 2 AG, 2017). The same is expected to apply to the sacrificial anodes to be installed
at the Baltic Pipe pipeline.

2.5

Physical disturbance above water
The physical disturbance above water is mainly related to the presence and activity of survey and
maintenance vessels. The physical disturbance is of the same nature as during the construction
period (see Section 1.6) but with much lower frequency and with less vessels. Expected
frequency of surveys and maintenance is 1 time/year.

2.6

Emissions to air
Survey and maintenance vessels will emit air emissions during operation of the Baltic Pipe
Pipeline. The delimitation and basis for air emissions calculations in Section 1.8 also applies to
the offshore air emissions during operation.
Air emissions from offshore operation
The results of the air emission calculations for operation of the offshore part of the project are
presented in Table 12. The air emissions are average emissions pr. year during an estimated
operation time of 50 years.
Table 12 Air emissions from offshore operation (pr. year in average during estimated operation time (50
years).

Air emissions [tonnes]

Pr. year (average)
Total operation (50
years)

CO2

NOX

SO2

PM10

PM2.5

30

1

0

0

0

1.600

40

1

2

2
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2.7

Safety zones (surveys and maintenance)
For the vessels carrying out survey and maintenance, exclusion zones will be defined around
vessels carrying out the work, corresponding to the safety zone for “other” vessels during
operation (500 m radius around the vessels).
The establishment of safety zones result in all ship traffic being requested to avoid these
exclusive zones, thus potentially having an impact on both commercial and leisure shipping and
fishery. The frequency of the survey and maintenance activities are, however, low, i.e.
approximately once per year.
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APPENDIX 5 – SUMMARY OF UXO STRATEGY
1.

General
The Baltic Sea has a history of significant naval importance and the presence of munitions remains
a legacy of World War I (WWI) and World War II (WWII). Based on this, there is a risk for the
project of encountering and potentially interfering with munitions during the installation works,
which must be managed.
The overall strategy for mitigating the risks posed by UXOs for the Baltic Pipe project is based on
the following key steps (Table 1):
Table 1 Overall strategy for mitigating the risks posed by UXOs for the Baltic Pipe project.

Step

Description
UXO Desktop Study to provide a preliminary assessment of

1

the threats

Status / Timing
Complete

Pipeline route survey to provide better definition of
2

conditions along the route and preliminary identification of

On-going

“targets” for further inspection
Detailed UXO risk assessment to clearly define the UXO /

3

CWA threat and tolerability level along the pipeline route

On-going

Dedicated UXO survey to provide detailed geophysical
4

mapping and final identification of potential UXOs within the

Planned, prior to installation works

installation corridor
Mitigation works in case UXOs are identified within the

5

1.1.

installation area

Planned, prior to installation works

UXO Desktop Study
A desktop study has been performed as part of the early design works (Rambøll, 2018). The
purpose of the study was to provide a preliminary assessment of the likely threats and the
locations of the key threat areas relative to the pipeline route corridor. The study was prepared
using information from relevant public authorities and commissions, public domain studies, expert
reviews and consultations.
The study identified the main threats from munitions in the Baltic Sea consist of the following:
•

•

Conventional munitions - Munitions containing explosives, used in wartime or for post-war
training purposes. These consist of sea mines, depth charges, torpedoes, aerial bombs,
artillery shells etc.
Chemical munitions - Munitions containing chemical warfare agents which were mainly
disposed of (dumped) following WWII.

The main risk areas include:
•
•
•
•
•
•

British mine gardens from WWII;
German mine areas from WWII;
Soviet mine fields from WWII;
Expected shooting range from Stevns Fortet;
Military practice areas (currently in use); and
Areas where chemical munitions may have been dumped.

These areas are displayed relative to the pipeline route in the following Figure 1.
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Figure 1 Overview map of munitions risk areas (Rambøll, 2018). The areas are approximations only, based
on the available information, including information from HELCOM, 2013.

The Figure 1 indicates that the pipeline route traverses key risk areas, as follows:
•
•
•
•

British minefields and German barrage area on approach to the Danish landfall in Danish
EEZ and territorial waters;
Soviet minefields and other munition risk areas in Swedish EEZ;
British minefields in Danish territorial waters near Bornholm;
Munition risk area on approach to the Polish landfall in Polish EEZ and territorial waters.

The pipeline route also passes an area of reported emergency chemical munition dump site near
Bornholm, although the route corridor does not overlap this area. The pipeline route avoids
overlap with the military practice areas (naval exercise areas and artillery exercise areas).
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1.2.

Pipeline Route Survey, including geophysical survey
As part of the Pipeline Route Survey, a geophysical survey has been performed along the entire
pipeline corridor to inform engineering activities. The survey width was in general 500 m wide, but
up to 1,000 m wide in specific areas. The survey works included:
•
•
•
•

Multi-beam echo sounder survey – for mapping bathymetry;
Side scan sonar survey – for mapping seabed geology and objects on the seafloor;
Magnetometer survey – for mapping objects of ferrous material, including crossing
infrastructure;
Seismic reflection survey – for sub-bottom profiling of the seabed geology.

Geophysical investigation has been carried out along 1 centre line, 2 inner wing lines of 50 m, and
then wing lines 100 m for the remainder of the survey corridors. The outcome of this survey has
been used to provide preliminary identification of “targets” of interest to the project, such as
crossing infrastructure, boulders and man-made objects. These targets include items of ferrous
composition that could potentially be UXOs; even though the survey line distance with the
magnetometer is considered too wide for detailed UXO detection.
Based on this, visual inspection of the relevant “targets” has been performed via ROV. No positive
identification of UXOs has been confirmed based on this survey information. However, a more
detailed survey campaign consisting of much denser survey lines with the magnetometer is
planned to provide further confirmation for UXO identification based on the selected pipeline route.
This is described under “Dedicated UXO Survey” below.
1.3.

Detailed UXO Risk Assessment
To address some of the limits associated with the UXO desktop study, a detailed UXO risk
assessment has been performed by nominated experts in this field as part of the detailed design
work.
The general scope of this assessment, which primarily is concerned with H&S risk, includes:
•
•

•
•
•
•
•

Collection of additional information (including non-public as available) to supplement the
information identified in the desktop study;
Detailed identification of the UXO threats (ordinance types, dimensions, nominal charge,
materials, probability of encounter, likelihood of UXO detonation, effects and consequences
of UXO detonation);
Consideration of geology along the route and potential for burial or migration of UXOs;
Assessment of UXO risk along the pipeline route for different seabed activities during preconstruction and pipeline installation works;
Definition of the risk tolerability level (As Low as Reasonably Practicable (ALARP));
Definition of smallest UXO Item for ALARP sign-off; and
Risk Mitigation to meet ALARP.

The detailed risk assessment will be used to guide the scope of the dedicated UXO survey and
mitigation works.
1.4.

Dedicated UXO Survey
A dedicated UXO survey will be performed prior to seabed intervention and pipeline installation
works. The purpose of this survey is to provide a fully detailed, final confirmation there are no
UXOs within the final pipeline installation corridor, or to identify any UXOs that require mitigation
measures.
The survey will cover the full extent of the area of seabed that may be interfered with during
installation and operation of the pipeline. This includes the installation corridor and construction
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related areas of interference such as pipelay anchoring patterns and dredging spoil grounds and
nearshore tunnelling.
The survey activities will include:
•
•

Geophysical survey (magnetometer / gradiometer) for the entire installation corridor (and
other areas) with a grid sufficient for detailed data coverage; and
ROV inspection of relevant potential UXO (pUXO) targets including potentially buried
pUXOs, and visual confirmation of target being UXO or not.

The outcome of the survey will be identification of any UXOs that require mitigation works (if any).
The survey will be performed based on the final pipeline route and definition of anchor patterns
and dredging methods employed by the installation contractor. The survey will be performed prior
to any works being carried on in the relevant areas, with enough time to allow for mitigation works
in case this is required (not expected).
The survey may be performed in separate parts as appropriate, as the final pipeline route may be
surveyed before the installation contractor has defined the anchor patterns.
1.5.

UXO Mitigation Works
If an UXO is identified within the works corridor during the dedicated UXO survey, appropriate
mitigation measures will be employed prior to installation works in the area:
•

•

•

•

Around each UXO that has been mapped but not been ROV inspected, if any, an Exclusion
Zone will be determined based on the local risk parameters and seabed conditions. This
avoidance zone is designed to avoid disturbance of the item;
Around each UXO that has been identified, if any, a Safety Zone will be determined based
on the local risk parameters and seabed conditions. This safety avoidance zone is designed
to protect both project and third-party personnel, vessels and equipment should the item
detonate;
The risk of having to clear munitions is primarily mitigated, if practical possible, by rerouting the pipeline to avoid munitions objects visible at the seabed. Where it is not
practicable to mitigate the risk by re-routing, UXOs will require removal / detonation
(clearance) to mitigate the threat. Based on the route design strategy, munition clearance
is dealt with as an unplanned event;
The final parts of the detailed UXO survey is deliberately planned to be surveyed relatively
late in the pre-investigation process – to obtain an almost final route centre, and to obtain
most relevant survey data as fishermen could have dragged items into the corridor, or
storms/seasonal changes could have altered the seabed. Moreover, as UXO ALARP
Certificates is usually only valid for ½ year due to potential changes of the seabed and
presence of new items not previously detected.

Munitions objects are, as far as reasonably practicable, avoided by re-routing. If re-routing is not
possible, or when munitions are found on short notice during pipeline installation, there is a risk
that munitions clearance will have to take place. In such a situation, the below listed mitigation
measures will be applied.
1.6.

Unplanned Event (UXO Clearance) – Mitigation Measure
If munitions clearance needs to take place as an unplanned event, when re-routing is not possible
or when munitions are found on short notice during pipeline installation, there could potentially be
an effect on fish and marine mammals at the individual level. Therefore, the suggested mitigation
measures have been listed in the Table 2 below.
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Table 2 Suggested mitigation measures in the event of munitions clearance.

Receptor

Mitigation measure (unplanned event)
Sonar survey
A sonar survey to identify shoaling or schooling fish in the area should be carried

Fish

out by a work boat to assess whether the timing of the munition’s clearance is
suitable or if the detonation should be postponed. This assessment can be helpful to
protect groupings of fish populations that may be present in the area.
Marine Mammal Mitigation
An overall UXO specific marine mammal mitigation plan includes mitigation
measures such as the use of marine mammal observers (MMOs), Passive Acoustic
Monitoring (PAM) and acoustic deterrent devices.
Visual observations and PAM
Visual monitoring by an MMO will be undertaken from the source vessel (on a
suitable viewing platform). Visual monitoring should be restricted to periods of good
visibility during daylight hours, as visibility decreases during poor weather or
lighting conditions. If marine mammals are present prior to planned munition
clearance, the detonation should be postponed. Visual observations prior to
munitions clearance do not guarantee that marine mammals are not affected, as
marine mammals may stay below the surface and hence remain undetected for long
periods. However, a visual survey prior to clearance can help to protect animals,
which are sighted. Acknowledged guidelines from JNCC should be applied as good
practice for visual observation methodologies (JNCC, 2017). PAMs are hydrophones
deployed into the water column, and the detected sounds are processed using
specialised software. PAM is implemented as a supplement to the visual
observations done by the MMO.

Marine mammals
Seal scarer
Harbour porpoise

Seal scarers are acoustic deterrent devices, which will be used to deter seals and

(offshore)

harbour porpoises from sites where munitions clearance must take place. The
range, or the efficiency of the devices depends on the type of scarer and the setup.
Harbour porpoises react stronger to seal scarers than seals (Hermannsen et al.,
2015).
Double bubble curtains
Double bubble curtains could be used to reduce the spread of underwater noise
generated from the explosion. If this measure is followed, the risk of blast injury
and PTS is reduced, since air bubble curtains may reduce the spread of underwater
noise substantially.
Seasonality
To avoid impact on the endangered Baltic Sea harbour porpoise population
population from unplanned events, the additional use of seasonality could be added.
As far as possible, the timing for munition clearing shall be determined so that the
environmental impact is minimized, and the period November – April shall be
avoided. If this measure is followed, the risk of blast injury and PTS for the
endangered Baltic Sea population is negligible. It should be emphasized that
seasonality as mitigation measure is only functional for the Baltic Sea population.

The outcomes of the detailed risk assessment will also be used to guide any additional
considerations or mitigating measures that should be employed by the project.
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1.7.

Involvement of Swedish Authorities
In case of encountering UXOs, information about what is found and the location should be sent to
the Swedish Armed forces, vb-mts@mil.se. The Coast Guard and the Swedish Maritime
Administration should also be informed.

Document ID: PL1-RAM-14-Z03-RA-00003-EN

6

Impact Assessment - Sweden

2.

References
HELCOM, 2013. Chemical Munitions Dumped in the Baltic Sea. Report of the ad hoc Expert Group
to Update and Review the Existing Information on Dumped Chemical Munitions in the Baltic Sea
(HELCOM MUNI). Background document for the 2013 HELCOM Ministerial Meeting.
Hermannsen, L., Mikkelsen, L. & Tougaard, J., 2015. Review: Effects of seal scarers on harbour
porpoises, Research note from DCE - Danish Centre for Environment and Energy, 8 December
2015.
JNCC (Joint Nature Committee), 2017. JNCC guidelines for minimising the risk of injury to marine
mammals from geophysical surveys, August 2017, available at
http://jncc.defra.gov.uk/pdf/jncc_guidelines_seismicsurvey_aug2017.pdf.
Rambøll, 2018. Baltic Pipe Offshore Pipeline – Permitting and Design, UXO Desk Study, Doc. No.
PL1-RAM-10-V03-RA-00002-EN, Rev. 1, 2 October 2018.

Document ID: PL1-RAM-14-Z03-RA-00003-EN

7

Impact Assessment - Sweden

APPENDIX 6
SCREENING AND ASSESSMENT OF POSSIBLE MAN-MADE OBJECTS OF
POTENTIAL ARCHAEOLOGICAL VALUE
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BALTIC PIPE – SCREENING OF GEOPHYSICAL SURVEY DATA IN
SW EDISH SECTION
Baltic sea, Swedish EEZ zone
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Svensk sammanfattning
Bohusläns museum har på uppdrag av Ramboll genomfört en genomgång av olika geofysiska
data åt polska GAZ SYSTEM inför etableringen av Baltic Pipe. Baltic Pipe är en gasledning
tänkt att förse den europeiska marknaden med gas från Norge och Polen. Syftet har varit att
lokalisera kulturhistoriska lämningar i ett tidigt skede för att kunna ändra ledningens sträckning
eller vidta nödvändiga åtgärder innan arbetsföretaget sätter igång.
Vid genomgången av de Side Scan Sonar och batymetriska data som museet fått ta del av
kunde 93 objekt av arkeologisk potential pekas ut. 16 av dessa objekt har redan filmats med
ROV-kamera och dessa filmer har levererats via FTP till museet. Filmerna har studerats, och
resulterade i 4 vrak, ett möjligt vrak, ett ankare, sex stockar eller pålar, två rör och två
klippblock. Det var inte möjligt att datera vraken utifrån de levererade filmerna, men de är
potentiellt förlista före 1850. I skrivande stund fortsätter ROV-undersökningarna och filmer av
sammanlagt 47 objekt från den svenska sträckningen kommer att levereras innan slutet av mars.
Föreliggande rapport är en statusuppdatering som speglar läget i slutet av januari 2019.

Background
The Baltic Pipe Project is a strategic gas infrastructure project with the objective to provide a
new gas supply corridor on the European market. It is meant to enable the transmission of gas
from Norway to the Danish and Polish markets and at the same time, it will enable the supply
of gas from Poland to the Danish and Swedish markets. The project has been set up in
collaboration between the Danish gas and electricity transmission system operator Energinet
and the Polish gas transmission system operator GAZ-SYSTEM.
Bohusläns museum has been contracted to carry out the screening and assessments of
possible man-made objects of potential archaeological value along the Swedish part of the
Baltic Pipe routes (see appendix 3). The purpose of the investigations is to gain knowledge
about any archaeological remains in the survey corridor and add that to the other assessments
of the geophysical and ROV survey data.
The work is currently in progress.

Objectives and purpose
The purpose of the screening is to include archaeological expertise in Rambøll’s assessments
of the geophysical and ROV survey data in regards of potential man-made targets in general,
and in particular whether these targets are assessed to have potential Cultural Heritage value,
and thus are protected by the Heritage Conservation Act (Kulturmiljölagen). Part of the
screening is devoted to find out if there are any submerged stone age settlements along the
corridor.

Method
The work is divided into different steps, phase one includes screening of geophysical and GIS
data and selecting objects of potential archaeological value. Parallel to the screening made by
the museum, Rambøll and its sub-contractor MIG will scrutinize the bathymetrical (MBES),
the Side Scan Sonar and the Magnetometer data. Based on this work, multiple targets will be
mapped. The targets are listed in Groups: Wrecks, Lines/Polylines, Trawling scars, Logs,
Cable, Other and Fault, Boulders. Potential man-made objects are included in all of the above
groups except for the two latter ones.
Phase two includes screening videos of these objects retrieved with ROV and further the
assessment of the finds. Phase three is conducting a survey using ROV and/or divers led by
archaeologists in the field to make the final assessment of objects that could not be dated or
identified in the first two steps.
Areas down to 37 meters have been scanned for evidence of Stone Age settlement. The used
data is pointclouds (.pts-files) geotiffs/DEM and Side Scan Sonar data. No MBES files
(including backscatter data) have been analysed since they were not available.

Workflow
To date (January 25, 2019) phase one has been finalized, and phase two is underway.
Geophysical and GIS data was provided on external hardrive and screening took place at the
museum, using Sonarwiz and Arc-GIS software. All sonar data was examined, and objects, or,
targets were selected for further investigation. Due to delays in data delivery the Bathymetry
data was not covered entirely and was mostly used as a reference after the initial selection. The
selected targets have been classified according to the system below, submitted by the
Vikingship museum of Roskilde. Before screening started it was agreed that this classification
was to be used to ensure a common view of the finds. The targets were registered in different
categories and graded on a 5-step scale:

Classification system for Side Scan Sonar anomalies.
anomaly at end of range
anomaly at nadir
barrels
boulders
buoy
cable
car
debris
gravel
hollow contour no height
large rocks
Linear object
linear angled

”Bookmark” for objects that might appear in other file
”Bookmark” for objects that might appear in other file

Man made
Object with a ship shape, but without any shadow
Linear object of a certain size, and with shadow
Linear angled object with or without shadow

linear no height

Linear object without shadow, but nevertheless
prominent

mine
mine like object
mound

Possible mine
Mound of rocks, possibly a ballast pile from eroded
wreck
Mound without shadow, but nevertheless prominent

mound no height
piling
pipeline
rock outcrop
sand waves
soft mud
tires
unknown
wreck

Other object of size and significance
Wreck or possible wreck

After being categorized, the targets were graded based on the confidence of being man made
and of archaeological value:
CONF 1
CONF 2
CONF 3
CONF 4
CONF 5

comprise the objects that most probably are of archaeological value
comprise the objects that are a little bit more uncertain, including the
most promising linear objects
comprise linear objects, historically a portion of the linear objects will
be manmade and protected by cultural heritage laws
comprise objects that most likely are manmade, but due to their
character are deemed recent and not protected by cultural heritage laws
comprise biological or geological objects

ROV-inspection of the targets identified during phase one, both the ones identified by
Bohusläns museum and the ones identified by Rambøll have begun, and when the videos are
ready, they are uploaded to an FTP folder from where it can be downloaded.
As for the potential stone age settlements, no specific targets have been selected (expect for
possible wood/tree remains (Contact 0133,0134). However, the western part down to about 35
meters (according to paleo sea level data off the Scanian coast), shows several topographical
features worth examining more thoroughly. The most cost-effective method is a combination
of bathymetrical and MBES backscatter data, in addition to high-frequency Side Scan Sonar
data, if possible.

Results
Phase 1
The first phase resulted in 93 objects, or targets, see appendix 1 for details. These 93 targets
consist of the following (note that one more category was added by BM; Tree stump/s):
Categories
anomaly at nadir
debris
linear object
linear angled
wreck
Tree stumps

Number of targets
5
42
21
8
13
4

Grades
CONF 1
CONF 2
CONF 3
CONF 4
CONF 5

Number of targets
3
18
68
0
4

Phase 2
So far, during the second phase, Bohusläns museum have been screening ROV videos from 16
targets, see appendix 2. The targets consist of four confirmed wrecks, one anchor, one possible
wreck, six logs, two pipes and two boulders (see appendix 2 for details). The four confirmed
wrecks all have the potential of having foundered before 1850, but more data is required to
verify this. This also applies for the anchor. The anchor has a wooden stock while the eye and
the shank are metal (iron). The wrecks are all wooden wrecks, and in different states of
degradation. Wreck Contact0107 is broken into pieces and spread out. Wrecks Contact0112
and Contact0120 are quite fallen apart, but holds a lot of different objects that could be used
for dating; i.e. windlass, anchors, a grinding stone etc. Wreck Contact0131 seems to be the
most intact judging from the Side Scan Sonar images, the ROV video is unfortunately not that
great and did not add any information.
The quality of the ROV footage was varied, some are of good quality and usable, while
others are too poor to really make use of. This might be due to current or visibility, or due to
different skill level of the ROV pilot, but regardless, Rambøll have been notified about the
concerns, and steps have been taken to ensure a higher quality during further investigations.
Currently, 47 targets in the Swedish sector are about to be investigated, and this data,
consisting of ROV video, will be delivered before the end of March.

Stone Age settlements
In order to rule out possible Stone Age settlement in the eastern part of the Baltic Pipe stretch,
a more thorough analysis of multibeam data (bathymetry and backscatter) must be done. Also,
geotechnical coring with evidence of clayey organic sediment are important. There are several
potential areas in the shallower parts. See appendix The scientific and cultural historical
potential of such settlement remains cannot be underestimated.

Summary and suggested mitigations
The screening to date has yielded new archaeological information in the shape of four to five
wrecks and one anchor. None of them could be dated on basis of the provided ROV footage.
Historically, it has become apparent that even after a thorough ROV investigation there will be
objects or targets that remain inconclusive. Is has been suggested that Bohusläns museum
consider that a dive campaign probably will follow the now ongoing inspections with the ROV
to resolve any remaining doubts regarding these finds.
As for the Stone age study, we need better data sets (MBES with backscatter, geotechnical
corings etc.) in order to definitively rule out the presence of settlement remains.

Administrative details
BM dnr : 18/281
BM pnr: 18035
Län: Skåne
Vattenområde: Södra östersjön
Sjökort: 839
Läge: E 405787,9482 N 6109055,2677
Vattendjup: 30–50 meter
Koordinatsystem: Sweref 99
Uppdragsgivare: Rambøll/GAZ SYSTEM
Ansvarig institution: Bohusläns museum
Projektledare: Marie Jonsson
Konsult: Björn Nilsson
Arkeologtimmar: 100
Undersökt yta: 83 km2

Appendixes
Appendix 1. List of all 93 Side Scan Sonar targets
Appendix 2. List of results from the first 16 ROV inspected targets
Appendix 3. Map showing the area of investigation
Appendix 4. Map overlay showing the coastline at 11 000 BP, created using the SGU map generator
Appendix 5. SGU report showing the coastline at 11 000 BP and sea level fluctuations, created using the SGU
map generator
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CONSULTATION REPORT
This consultation report has been prepared on behalf of GAZ-SYSTEM S.A. in the proposed Baltic
Pipe offshore gas pipeline project. The report contains information on the consultation in the
permit application according to the Swedish Continental Shelf Act 15a§ (1996:314). The
consultation in the Espoo-process is also described briefly.

1.1

Consultations on permit application according to Swedish Continental Shelf Act
Preparation meetings prior to the consultation meeting were carried out with the County
Administrative Board of Skåne on the 15th of September, with the Swedish Agency for Marine and
Water Management, SwAM, on 18th of September and the Environmental Protection Agency on
the 5th of October 2017.
The invitation to the public consultation meeting was sent out on the 22nd January 2018 by email,
see Appendix 1. Invitations were also advertised in the newspaper Sydsvenska Dagbladet, in
Skånska Dagbladet and in Post and Home Journal, see Appendix 2. The consultation meeting was
conducted on the 1st of March 2018 in Malmö.
15 parties sent in opinions during the consultation process.
This consultation report was also sent out for verification between 30.08.18 – 28.09.18 together
with information about a new route alternative west of Bornholm, which was not included in the
scoping report during consultation. 13 answers were sent in.
The answers are presented here below in abbreviated versions together with answers form GAZSYSTEM S.A. Please find full text of incoming opinions in Appendix 5.

1.2

Espoo process and the consultation
Consultation in the Espoo Convention was conducted in parallel with the consultation according to
the Swedish Continental Shelf Act. The Espoo Convention is the Convention on Environmental
Impact Assessment in a transboundary context. Opinions received are summarized below and
can be found in full on the Environmental Protection Agency's website 1.

1.2.1

Opinion of special importance regarding the transboundary effects

The German Federal office of Bundeswehr Infrastructure, Environmental Protection and Services
emphasized that the proposed routes in the Swedish economic zone crosses military training
areas for submarines Bravo 2, 3, 4 and 5. The installation of a gas pipeline within these
submarines exercise areas is neither acceptable in principle as it would prevent the specific use of
those military training areas. The Swedish Armed Forces stated in their opinion during the
consultation for a survey permit according to the Swedish Continental Shelf Act that both routing
alternatives affect internationally shared military training areas. However, the area is rarely used
by the Swedish military, and not in a way that would be incompatible with a gas pipeline.

1

http://www.naturvardsverket.se/Stod-i-miljoarbetet/Remisser-och-Yttranden/Remisser/Planer-i-vara-grannlander---

Esbokonventionen/gasledningen-Baltic-Pipe-mellan-Danmark-och-Polen/
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Answer regarding German Federal office of Bundeswehr Infrastructure, Environmental Protection and
Services opinions

To evaluate the possibilities for a route outside the military practice areas Bravo 4 and 5 in the
south-eastern part of the Swedish economic zone, GAZ-SYSTEM S.A. has on the 21st of June
2018 submitted an application for an amendment to the existing survey permit to
Näringsdepartementet. The amendment concerns permission to survey a corridor of an additional
17 km, 3.3 km north of the survey corridor in the existing survey permit. This corridor has a
minimum distance of 550 meters to the submarine military practice areas of concern.

1.3

Construction permit - Swedish Continental Shelf Act
The opinions and questions are presented here below in abbreviated versions together with
answers form GAZ-SYSTEM S.A. Please find full text of incoming opinions in Appendix 5.

1.3.1

The Swedish Agency for Marine and Water Management, SwAM

SwAM will assess the environmental impact from the project when the EIA report is submitted. If
the route through the EEZ crossing the Natura 2000 site Sydvästskånes utsjövatten is selected, it
may result in additional requirements of precautions during the construction period, which must
be considered in the final selection of the route. The Natura 2000 assessment should include
possible measures to reduce the risk of impact on the Natura 2000 site and its habitats and
species. The aspects considered relevant will be described in the EIA report, SwAM has no
further comments at this moment.

1.3.1.1

Answer regarding SWAM’s opinions

Reporting of mitigation measures to reduce the risk of impact on the Natura 2000 site.
The EIA report will include mitigation measures to reduce the risk of impact on the Natura 2000
site and its habitats and species.

1.3.2

The Swedish board of agriculture

The Swedish Board of Agriculture suggests that the opportunity to participate in the consultation
should be given to all producer organizations (in the fisheries sector). Consultation concerning
maritime planning should take place, the SWAM is responsible. The impact assessment should
include a section on the issue of liability, addressing the legally and financially responsible in case
of an accident or incident. The Impact assessment should include possible modified fishing and
trawling patterns resulting from more pipelines on the seabed.
The Swedish Board of Agriculture wants the impact assessment to include whether there is
enough space for floating trawl where the Baltic Pipe pipeline will cross the Nord Stream
pipelines, as it may lead to a change in fishing patterns trawling patterns included. Furthermore,
they request an analysis of all the fish species, in addition to herring and sprat, included in a
future analysis EIA.
Is very positive that the socio-economic environment as well as the economic value of fishing is
part of the impact assessment. The Swedish Board of Agriculture argues that the impact
assessment should include information and experiences for both bottom trawling and floating
trawling/pelagic trawl.
Document ID: PL1-RAM-14-Z03-RA-00006-EN
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If the impact assessment concludes that construction and operation of the pipeline may affect the
fishery negatively, it is important that it is being explained and justified in the impact
assessment. For example, an analysis of the possible negative effects on fisheries and its ability
to operate in the future.
Section 9.3.4 in the scooping document for the EIA shows that there are no established tourist or
recreational areas in the offshore part of the project. The Board of Agriculture considers it useful
to consult the fishing tourism companies.

1.3.2.1

Answers regarding the Swedish Board of Agriculture’s opinions

Impact assessment.
Analysis of the socio-economic impacts including commercial fishing will be included in the impact
assessment. Consultation with representatives of the Swedish commercial fisheries will be
organized (the date for the meeting is to be decided). The question of liability in case of an
accident or incident is regulated by the law for each specific situation.
Swedish marine spatial plan.
“The Swedish marine spatial plan for the Baltic Sea - Proposal for the Baltic Sea”, the
consultation document 2018-02-15, will be included as a basis for environmental impact
assessment. The plan is not yet approved by the government. GAZ-SYSTEM S.A. will also
participate in the ongoing consultation process and send information about the routes, so it is
included in the plan.
Potential change in fishing and trawling patterns as a result of more pipelines on the seabed.
Commercial fishing is one of the receptors in the impact assessment. The impact assessment will
include analysis of any changed fishing and trawling patterns, and if there's enough space for
floating trawl where the Baltic Pipe pipeline may cross the Nord Stream pipelines.
Fishing tourism.
Consultation has been made with Sportfiskarna, during the consultation process in the Natura
2000 permit process. For more information see section1.5.3 Sportfiskarna.

1.3.3

MSB – Swedish Civil Contingencies Agency

Refrains from commenting on the matter.

1.3.4

The Geological Survey of Sweden – SGU

SGU emphasize that in the eastern parts along the proposed routes there are basins where
particularly fine-grained sediments and organic matter accumulates. The seabed is in these areas
of muddy clay sediment with high water content, which has the ability to bind to metals and
organic contaminants. Extreme caution should prevail and possible mitigation measures relevant
for minimal spread of the contaminated sediments should be implemented. During the
construction work and decommissioning of the pipeline, including work with the clearance of
ammunitions, there is a risk that the sediments in these basins spread across administrative
boundaries. This suspended material, which then may also contain metals and organic pollutants
that are bound in the sediments, can be spread and accumulate in other areas, including the
seabed outside the Swedish EEZ.
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Areas along the route, near the Swedish EEZ, is also dominated by till, boulder clay, glacial clay
and sand/gravel, in the uppermost meter of the seabed. The seabed is here, generally, hard with
a high load capacity and the sediments and the substrate generally coarse. Blocks may occur and
there is a relatively strong bottom dynamic environment with erosion and sediment transport. At
the laying and covering of cables in these areas, the cables and the cover material is added to
stop the natural sediment transport does not occur. Furthermore, the material should have a
similar fraction as the natural along the pipe.
In addition to geotechnical surveys, surveys should include sediment- and biological sampling,
hydroacoustic measurements, multibeam echo sounder, sonar and visual observations which
gives information on detailed water depth, fraction of sediments, vegetation and items that may
be of historical value, (wrecks) or risk (old mine). Furthermore, surveys with sediment sonar and
seismic should be used for information about the seabed structure and geotechnical properties.
The monitoring stations in the national environmental monitoring program are located on the
sedimentation basins for fine-grained sediments far from coastal pollution emissions. If sediment
from the construction of the gas pipeline is dispersed and settle in these premises is may
interfere with the measures levels an trends of contaminants. For this reason, the pipeline should
be placed so it does not in any way affect these stations.

1.3.4.1

Answers regarding SGU’s opinions

Geophysical and geotechnical surveys.
To gain more knowledge about the seabed and geotechnical characteristic, geophysical and
geotechnical surveys are conducted. The investigations include multibeam bathymetry, side scan
sonar, magnetometer measurements and high-frequency seismic survey of the top 10m of the
seabed. The surveys are carried out in a 500-1000 m wide corridor around the center line of each
route alternative. Geotechnical surveys cover Cone Penetration Test (CTP) and Vibrocre.
Sediment dispersion.
Modelling of the spread of sediment and pollution will be carried out. The results will be used to
assess the impact and to design mitigation measures to minimize the spread.
Impact on the sampling station in the national environmental monitoring program.
The monitoring stations are not expected to be affected. No stations are located within the
corridor where the pipeline will be located or where the geotechnical and geophysical surveys
have been conducted. The distance from the pipeline to the closest monitoring station will greater
than 3 km.

1.3.5

Simrishamn municipality

The municipality sees the benefit and the importance of connecting Europe's energy market and
has no objections to the proposed gas pipeline. However, the following points should be included
in the upcoming environmental impact assessment, since these are aspects that potentially can
have major impact on the Baltic Sea and the adjacent land.
-

What are the risks and what impact could an accident, such as leaks or
explosion, have on the Baltic Sea ecosystem and Simrishamn municipality?
How are risks handled if an accident occurs during construction? An example; As we
know, there are a lot of munitions in the Baltic Sea and probably there are unreported for
example ammunition and chemical warfare agents.
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-

1.3.5.1

Can the pipeline give rise to conflicts of interest with other sea-based activities, such as
fishing and energy?
What is the decommisioning plan? Expected life span is 50 years, but what happens after
that?

Answers regarding the Simrishamn Municipality’s opinions

Risk management.
The overall risk management process follow the risk management process set forward in ISO
31000, including risk identification, risk analysis, risk evaluation and risk treatment 2 .Precautions
will be taken to reduce risks. For example; the risk of oil spills during construction work will be
assessed quantitatively. Seabed surveys are conducted prior to pipelay to identify any
unexploded ammunition, both as part of the surveys carried out in this phase and as part of
surveys immediately prior to pipe-lay.
Monitoring program will be developed for the construction and operation phase. The program will
be developed in accordance with national licensing requirements and national legislation.
Conflicts of interest, fishing and energy.
Commercial fishing is one of the receptors for the impact assessment. The impact assessment
will also include an analysis of trawling activities where the Baltic Pipe pipeline may cross the
Nord Stream pipelines.
Decommission of the pipeline.
The pipeline is designed to be in operation for at least 50 years. The decommissioning program
will be developed in consultation with the relevant authorities and in accordance with prevailing
legislation at the time of decommissioning.

1.3.6

The Swedish Maritime Administration, SMA

The Swedish maritime administration assess the matter from a maritime safety point of view. The
planned pipeline route crosses the DW route in the Southern Baltic Sea, which has about 28 000
ship passages per year. The planned pipeline route also crosses the ferry companies' routes from
Malmö, Trelleborg and Ystad to the continent. These routes are of national interest for traffic law
systems.
The application should be accompanied by detailed reporting of the pipe’s proposed routing of the
TSS (Traffic Separation Scheme) and in relation to maritime traffic flows. And in relation to that
describe and report the maritime risks and proposed mitigation measures, in both the
construction phase and during operation.
It is assumed that the risks and consequences for shipping and requirements for maritime safety
enhancement measures will be discussed in future consultations between the Baltic Pipe Project,
the consultations parties and relevant authorities.
The Maritime administration does not take a definitive stand on the routing, possible location,
and the impact on shipping and reserves the right to comment further on the forthcoming
conclusions, restrictions, recommendations, and additional demands on future actions seeds to
minimize the negative impacts on shipping. If the project will use Swedish ports for shipment of

2

ISO 31000:2018 – Risk management
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the fittings for the construction of the pipeline, then the ports will have to be informed as soon
as possible prior to construction activities commencing.
It is recommended that the pipeline in risk areas is located deep in the seabed to prevent
damage during an emergency anchoring if possible. There are no studies that show how deep an
anchor can bury itself at an emergency anchoring. The general recommendation is to locate the
pipeline around 2 meters below the seabed in hard conditions and 4 meters in soft conditions.

1.3.6.1

Answers regarding the Swedish Maritime Administration’s opinions

Crossing TSS.
Impact assessment of the crossing of the TSS and existing traffic flows will be carried out.
Information to the ports.
The ports will be informed. It has not yet been decided which ports are considered for shipment.
Emergency anchoring and pipe position.
Consequences in case of emergency anchoring, is among the selected risks that will be managed
specifically and it is included in the risk assessment. Mitigation measures have been developed
and will be implemented. For example, trenching the pipeline into the seabed in areas where the
water depth is less than 20 meters. Trenching may occur in other areas and other mitigation
measures may be implemented if needed.

1.3.7

SMHI

SMHI prefers the route crossing German waters to minimise the impact on the inflow of deep
water. The Baltic Sea is a defined inland sea with limited water exchange with the surrounding
sea. New oxygen is supplied by the deep-water inflows through the Sound and belts.
SMHI wants the results from surveys to be available to the SMHI data servers/hosting. SMHI is
the national data host of marine physical, chemical and marine biological data. See guidance for
data deliveries on https://www.smhi.se/klimatdata/oceanografi/havsmiljodata/vagledning-forrapportering-av-marin-miljoovervakningsdata-till-shark-1.87016
A long-term investment in fossil free energy in Europe is preferable to further investments in
natural gas.

1.3.7.1

Answers regarding SMHI's opinions

Inflow of salt water.
The impact on the inflow of ground water is one of the parameters considered when choosing the
location of the pipeline. Modelling of water flows will be carried out as part of the impact
assessment. Modelling of water movements for other similar pipelines shows that pipelines on the
seabed does not lead to significant impacts on the inflow of salt water to the Baltic Sea.
Results of surveys.
The results of the surveys will be made available to authorities and other relevant bodies. The
procedure for reporting and sharing information is not yet determined.
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The Swedish Fishermen's PO

The Swedish Fishermen’s PO regrets that they were not able to attend the consultation meeting
in Malmö on the 1st of March 2018 and believe it is necessary to arrange a special consultation
meeting with the Swedish fisheries since from a fisheries perspective, there could be a problem
during the construction and the operational phase (physical barrier). It is considered important
that all problems are minimized, and they look forward to a discussion on this matter at a
consultation meeting with the Swedish fisheries sector.

1.3.8.1

Answer regarding Swedish Fishermen's PO opinions

Dialogue with the Swedish fisheries sector.
Consultation with representatives of the Swedish fishing industry will be organized by GAZSYSTEM S.A. The time, date and location has not been decided upon yet.

1.3.9

The National Maritime Museums

The National maritime museums considers that the geophysical mapping should be analysed by
marine archaeologists, to identify possible cultural relics. It may also require documentation of
diving archaeologists or ROV to determine if any remains are ancient monuments and the new
pipeline has impact on the remains. It necessary to clarify that any cultural relics that can be
affected by the pipeline or anchorage and design work should be documented.

1.3.9.1

Answers regarding National Maritime Museums opinion

Cultural relics and assessment of marine archaeologists.
The geophysical surveys cover multibeam bathymetry, side scan sonar, magnetometer
measurements and high-frequency seismic survey of the top 10m of the seabed. The
investigations are carried out in a 500-1000 m wide corridor around the center line of each route
alternative.
The analysis of the surveys will be conducted by marine archaeological experts.
Results of surveys.
The results of the surveys will be made available to authorities and others. The procedure for
reporting and sharing information has not yet been decided upon.

1.3.10 The Swedish Pelagic PO Federation (SPF)

The Swedish Pelagic PO Federation wants a meeting with GAZ-SYSTEM S.A. to discuss the
proposed pipeline. The section of the pipeline route within the Swedish economic zone is
primarily in an area for large-scale Swedish and Danish pelagic fishing. Approximately 30
Swedish pelagic vessels with an average length of about 40 meters are in the area. The pelagic
fisheries in the Baltic Sea had, in 2017, a value of more than 250 million SEK.
The pelagic fishing takes place in large areas in the Baltic Sea and the fishing is both controlled
and uncontrolled (undesired) bottom contact. Controlled bottom contact is made when you
commence fishing, and sometimes even when you end fishing. Uncontrolled bottom contact
occurs sometimes when fishing for fish near the bottom. The trawl door can go wrong in the
water and can strike with great force into the bottom (10 t trawl drawn with 5000 horsepower). A
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trawl door that hits a pipeline can cause great damage or drag the entire pipeline. Also the trawl
door, equipment, ship or crew can be damaged or injured.
Analyses indicate a change in fish behaviour already around Nord Stream 1, the pelagic fishery
avoids the pipeline. One can expect similar behaviour around the Baltic Pipe pipeline. This leads
to considerable losses in terms of lost fishing opportunities today.

1.3.10.1 Answers regarding the Swedish Pelagic Federation’s PO (SPF) opinions

Dialogue with the Swedish fisheries sector.
Consultation with representatives of the Swedish fishing industry will be organized by GAZSYSTEM S.A. The time, date and location for the meeting has not yet been decided.

1.3.11 The Swedish transport Administation

The planned pipeline crosses a number of shipping lanes that have been identified by the
Swedish Transport Administration as national interest for traffic. These are:
•
•
•
•
•

Falstborev-Mön;
Trelleborg Gedser;
Trelleborg Sassnitz;
Ystad Sassnitz; and
Gedser-Swedish Bjorn.

The construction of the pipeline should be carried out so that the impact on maritime accessibility
is minimized. The impact assessment should include the national interest for traffic sites
mentioned above and should also state duration of any impacts identified.

1.3.11.1 Answers regarding the Swedish Transport Administration's opinion

Disruption of shipping.
The impact assessment will include impact on the shipping lanes listed above. The impact
assessment will also include description of any disruptions of shipping during construction,
operation and the monitoring phase. Precautions will be taken to ensure that the impact on
maritime accessibility will be minimized.

1.3.12 The Swedish Transport Agency

The Swedish Transport Agency assesses this matter from a shipping point of view. The agency
looks positively on the intent and purpose of the project to strengthen the single European
energy market by supporting EU energy policy goals of safe, cheap and sustainable energy.
However, do not, at this stage, have a preference for a specific route alternative.
However, the proposed routes of the pipeline cross traffic separation schemes (TSS) adopted by
the International Maritime Organization (IMO). Impact on shipping, both during operation and
construction, should be clearly described in the impact assessment and for the route selection.
A risk analysis for shipping and proposed mitigation measures should be included in the impact
assessment. The risk analysis and mitigation measures should be discussed continuously with the
relevant authorities such as the Transport Agency.
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1.3.12.1 Answers regarding the Swedish Transport Agency’s opinons

Impact on shipping.
Risk analysis of impact on shipping, as well as mitigation measures to ensure that the impact on
shipping mobility is minimized will be conducted. The pipeline’s impact on shipping in both the
operational phase and the construction phase will be described in the impact assessment.

1.3.13 The Swedish Armed Forces

The Swedish Armes Forces confirms their previous referral answer to SGU from 2018-02-13 in
the consultation process for the permit application for geophysical and geotechnical surveys.
In this referral answer the Armed Forces write:
-

-

The area is deemed not to host protected geographical information or other information
The proposed pipeline route alternatives infringe to some extent the internationally
shared military exercise area in the intersection of the German, Danish and Swedish
economic zones. The area is from a Swedish perspective seldom used and when used
then not in a way that is incompatible with a gas pipeline.
The Armed Forces recommend that the route is modified to avoid mine risk areas.

The Swedish Armed Forces has nothing to note in the issue of permission for exploration licenses
under the Continental Shelf Act.

1.3.13.1 Answers regarding the Swedish Armed Forces’s opinions

Due to opinion from the German defence in the Espoo-process regarding the submarine military
practice areas, GAZ-SYSTEM S.A. has on the 21st of June 2018 submitted an application for an
amendment to the existing survey permit to Näringsdepartementet. The amendment concerns
permission to survey a corridor of an additional 17 km, 3.3 km north of the survey corridor in the
existing survey permit. This corridor has a minimum distance of 550 meters to the submarine
military practice areas of concern.

1.3.14 The County Administrative Board of Skåne, CAB Skåne

CAB Skåne states that the proposed operation, in addition to a permit according to the
Continental Shelf Act, requires a permit under Natura 2000, and an examination of any impact on
it, according to Appendix 4 of the Habitats Directive, protected species harbor porpoise
(Phocoena phocoena). The impact on the protected area and the protected species is to be
assessed separately. However, the impact that the pipeline will have on the area should also be
addressed in the permit application. The impact of a gas pipeline in the Swedish economic zone
cannot be assessed until the impact on the Natura 2000 site, species and habitats that are
intended to be preserved have been assessed.
It is important that the application focuses on the elements that can affect the area within the
Swedish economic zone.
During consultation meeting it emerged that there are several other interests in the German
economic zone that the developer believes is more difficult to reconcile with a gas pipeline than
to place the pipeline through a Natura 2000 area. Paragraph 3.2 of the consultation document
does not show what the other interests are, but they seem to focus on infrastructure and
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development, not on high nature values. A Natura 2000 site set up by the Habitats Directive is
not an individual country's interest but in the interest of the entire European Union.
It is important that the developer explains in detail the construction methods that will be used
and how much of the seabed that will be affected by each installation method. Both direct and
indirect impacts. When using artificial materials, the operator shall account for where they come
from and what they consist of. The developer has in its consultation report stated that the
removal of sediment will be necessary to improve constructing conditions. Will activities other
than removal of sediment be used to align the seabed in addition to laying the pipe in the trench?
According to the consultation paper, it may also be necessary to backfill the trench with material
from the seabed. Is it in situ materials or other material that will be used?
The developer should account for any release of substances from the pipeline during operation
and in decommission. If the pipe remains at the seabed, it should be accounted for if harmful
substances may leach out. The developer shall account for where the pre-commissioning of the
pipeline will take place and any release of substances in the Swedish economic zone related to
pre-commissioning activities should be accounted for.
The described criteria regarding sensitivity of a resource or receptor does not consider whether a
species or habitat is threatened but just how important they are to the ecosystem functions. CAB
considers this a shortcoming. The applicant should also describe the impact and the effect that
the project may have on the conservation status. The cumulative effects should be analysed at
population level and habitat level. For many species, there are transboundary impacts. In Table
7.3 in the scooping report, it is not clear what distinguishes the impact of "local" and "regional"
level access. For species that have populations where individuals move over large areas and
across administrative borders is particularly important. If all or many offshore banks are being
exploited, this could have a major impact on some species of seabirds as they no longer have a
wintering site they can use.
The scoping report stated that the geotechnical investigations will be required to ensure the
safety of the pipeline during operational phase. How often will these tests be done and what do
they measure?
If munitions clearance is undertaken this should be a part of the impact assessment.
The developer should account for the operation of direct and indirect impacts on sea birds. The
reason that the County Administrative Board Skåne did not suggest to include the Natura 2000
site "Southwest Skåne utsjövatten" in the SPA network was due to the lack of supporting data for
seabirds’ use of the area. However, the northwestern parts adjacent to the nature reserve
"Falsterbo peninsula sea" with overlapping Natura 2000 sites have been inventoried regularly and
these inventories have shown that the area is of great importance for several species of seabirds.
The water in the Southwest Skåne utsjövatten is not deeper than several species of diving ducks
can reach the bottom of a large part of the area.
The description of the protected areas in Swedish waters should be corrected in terms of the
nature reserve "Falsterbo peninsula sea". "Falsterbo peninsula sea" is hardly mentioned and the
nature reserve overlaps entirely with the two major Natura 2000 sites and the area at sea is
greater than that on land. The developer should include a description of the long-term
assessment of the environmental impacts of the pipeline in case it is left permanently on the
seabed. At the consultation meeting there was a discussion on the County Administrative Board’s
report about existing habitats within the Natura 2000 site. This report is based on SGU's account
of the surface substrate. When the County Administrative Board proposed the Natura 2000 site,
there was uncertainty about the SGU category sand, gravel and stone, and the distribution of the
various factions. It is possible that this category should be reported as habitats sublittoral
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sandbanks alternative reefs. County Board assumes that the surveys will report the actual
substrate.
The developer should include data on current fishing in the area. Data can be ordered from the
Marine and Water Authority; for boats <12 m to order data records from coastal fishing and for
larger vessels email logbook. Note that trawlers report the position of the trawling which may be
imprecise as the fishermen can put the trawl inside the area and pull out, or put it outside the
area and draw into it or completely over it. The developer should themselves assess the current
conditions prevailing for fishing in the area. In February 2018 fishing was reduced in the area due
to trawl peak after quota reductions and major problems with seals etc.
It should be specified whether the pipeline can be trawled over. Pelagic fisheries are of lesser
concern than bottom trawling for the pipeline.
The planned route does not seem to touch cultural heritage or relicts. However, most of the ship
and aircraft wrecks are not registered. It is important to note that even unregistered wrecks have
protection under the law and aircraft wrecks are also considered as war memorials. The
developer is requested to consider investigating sections of the sonar scan and magnetometer.
This is important not least because of the risk of explosive material such as mines may be found
on the seabed.
The Swedish National Grid has begun the permitting process for the construction of a DC
connection, Hansa Power Bridge between Sweden and Germany. There is already an existing
wind farm in the German part of Kriegers Flak and permission to build wind farms in both the
Danish and the Swedish part of the same basic area. It is important that the developer's
application also includes the cumulative effects of the pipeline together with these other activities
in the area.
The developer must establish a monitoring program during the construction and operational
phases. The monitoring program should be developed in consultation with the County
Administrative Board of Skåne, the Coast Guard, SGU, the Environmental Protection Agency,
Maritime Administration, The Swedish Transport Agency, The Swedish Agency for Marine and
Water Management and SMHI.

1.3.14.1 Answers regarding the County Administrative Board of Skåne’s Opinion

Natura 200 permit.
Application for Natura 2000 permit to operate in accordance with § 28a Chapter 7 of the
Environmental Code will be submitted to the CAB of Skåne. The application concerns
authorization for the operations of Swedish economic zone.
Description of construction methods.
Construction methods and the area that may be affected will be described in the impact
assessment. Description of materials used in the construction will also be included.
Impact on shipping.
The impact on shipping during the construction phase and the operational phase will be described
in the impact assessment and before a final routing is selected. Mitigation measures will be
implemented to ensure that any impact on shipping is minimized.
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Decommissioning of the pipeline.
The pipeline is designed to be in operation for at least 50 years. The decommissioning program
will be developed in consultation with the relevant authorities and in accordance with prevailing
legislation at the time of decommissioning.

Pressure test before operation.
After installation of the Baltic Pipe, the pipeline may be water-filled with seawater and pressure
tested. However the pressure test with sea water may be waived.
If the pipeline is flooded with seawater and pressure tested, to demonstrate the structural
integrity at that the pipeline is leakage free, the seawater may be inhibited with small dosage of
oxygen scavenger, e.g. sodium bisulfite (NaHSO3), to prevent internal corrosion. The dosage of
oxygen scavenger depend on the oxygen content in the used seawater. The concentration of any
residues in the seawater are harmless to aquatic organisms.
The filtered seawater used for pressure testing, will be discharged close to the Danish landfall,
i.e. not inside the Swedish economic zone.
Cumulative effects.
Cumulative effects, including noise, will be described in the impact assessment.
Birds.
The baseline description will be based on the scientific literature, the available information about
the area and information on nearby areas of interest for birds. Field surveys and modelling
results will be used to asses the baseline in the EIA report. The impact assessment will focus on
the effects on birds resting in the area. An assessment of the impact on migratory birds will also
be included in the impact assessment.
Surveys of bottom substrate.
To get more information about the seabed and geotechnical characteristic, geophysical and
geotechnical surveys are conducted. The surveys include multibeam bathymetry, side scan sonar,
magnetometer measurements and high-frequency seismic survey of the top 10m of the seabed.
The investigations will be made in a 500-1000 m wide corridor around the center line of each
route alternative. Geotechnical surveys cover Cone Penetration Test (CTP) and sediment samples
with Vibrocre.
Fishing.
Commercial fishing is one of the receptors in the impact assessment. A consultation meeting with
representatives of the Swedish fishing sector will be organized. The time, date and location for
the meeting has not been decided yet.
Inventory of ancient monuments, wrecks and explosive materials.
The geophysical surveys cover multibeam bathymetry, side scan sonar, magnetometer
measurements and high-frequency seismic survey of the top 10m of the seabed. The
investigations are carried out in a 500-1000 m wide corridor around the center line of each route
alternative. The results are later used to optimize the final route.
Cumulative effects.
The EIA report will include a section on the cumulative impacts. Among others, species
designated at the Natura 2000 site Southwest Skåne utsjövatten. A list of relevant known
projects and plans in the region are developed through contact with the authorities and
stakeholders. The list is included in the EIA report.
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Monitoring program.
A monitoring program will be developed for the construction and operation of the pipeline. The
program will be developed in accordance with national permit requirements, national legislation
and in consultation with, among others, the County Administrative Board of Skåne, the Coast
Guard, SGU, the Environmental Protection Agency, Maritime Administration, the Swedish
Transport Agency for Marine and Water Authority and SMHI.

1.3.15 Vattenfall

There are wind power projects and cables coming in the area along the proposed Balitic Pipe
routes. Vattenfall has a permit according to the Act on the Swedish Economic Zone for wind
power projects at Krieger's flak and has permission under the Act on Continental Shelf to place
electricity cables from the territorial boundary to the group station in the economic zone.
Vattenfall is working actively with this project and installation is expected to take place around
2022-2023.

1.3.15.1 Answers regarding the Vattenfall’s opinions

GAZ-SYSTEM S.A. is aware of this wind farm project Vattenfall is referring to. The area with the
authorized wind power projects at Krieger's flak is marked in maps and taken into account in the
impact assessment as well as the coming permit applications. The coordinates sent in by
Vattenfall match with the planned area for wind farms included in the baseline description in the
EIA report. The shortest distance from the route to the area of the windfarms of Vattenfall is
1,982 km.

1.4

1.4.1

Comments during verification of the consultation report

FOI

FOI states that the area west of Bornholm is known as an area with chemical munitions, and that
there is a risk for trans boundary impacts if these are impacted.

1.4.1.1

Answers regarding the FOI’s opinions

GAZ-SYSTEM S.A. is aware of these areas that FIO is referring to. Geotechnical and geophysical
surveys of the seabed are being conducted, to collect information about any targets or obstacles
that needs to be avoided when designing and constructing the pipeline. Modelling of the spread
of sediment and pollution has been carried out. The results will be used to assess the impact and
to design mitigation measures to minimize the spread.

1.4.2

The Swedish board of agriculture

The Swedish board of agriculture has no comments on the consultation report. Asks for a
clarification why the Swedish route has been selected.

1.4.2.1

Answers regarding the Swedish board of agriculture’s opinions

Several route options have been studied in order to designate the route. Based on a large
number of surveys, analysis and consultations with authorities and stakeholders in the relevant
countries, the most feasible route has been selected, and it is the route through Swedish
Economic zone.
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LTH Lund University

LTH Lund University writes it is important that new knowledge from the audit of sonar data and
geophysical-geotechnical surveys is compiled and published in such a way that they can be used
in future related projects or in research contexts.

1.4.3.1

Answers regarding the LTH’s opinions

The results of the surveys will be made available to authorities and other relevant bodies. The
procedure for reporting and sharing information is not yet determined.

1.4.4

Vattenfall

Vattenfall underlines the same opinion as before, that they have an export cable that the project
needs to cross.

1.4.4.1

Answers regarding the Vattenfall’s opinions

GAZ-SYSTEM S.A. is aware of this wind farm project Vattenfall is referring to, please see further
answer in the consultation report.

1.4.5

Referral answers with no further comments

The Swedish Agency for Marine and Water Management refrains from commenting the
consultation report.
County Administrative Board of Skåne has no further comments than those already sent in during
the consultation.
The City of Malmö refrains to comment on this matter.
Swedish Civil Contingencies Agency – MSB, refrains to comment on this matter.
The Geological Survey of Sweden – SGU, refers to its opinions sent in previously.
The Swedish Maritime administration refers to its opinions sent in previously.
The National Maritime Museums refers to its opinions sent in previously, and writes they are
satisfied with the collaboration with marine archaeologists at Bohusläns museum.
The Swedish Transport Administration has no further comments and the additional alternative
with the bypass route does not the opinions sent in previously.
The Swedish transport administration refers to its opinions sent in previously.
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EHKDQGODVLGHQQDUDSSRUW
 'HQ Q|GYlQGLJD XWE\JJQDGHQ DY GHW SROVND JDVOHGQLQJVQlWHW VRP NUlYV I|U DWW NXQQD WD
HPRWJDVIUnQ'DQPDUN

gVWHUVM|OHGQLQJHQNRPPHUDWWKDHQNDSDFLWHWSnXSSWLOOPLOMDUGHUPSHUnUWLOO3ROHQ*DV
OHGQLQJHQVSODQHUDGHOLYVOlQJGlUnURFKEHUlNQDVYDUDLGULIWXQGHU
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6NLVV|YHUGHIHPKXYXGGHODUQDL%DOWLF3LSH3URMHFW

Lagstiftning
%DOWLF 3LSHOHGQLQJHQ NRPPHU GHOYLV DWW DQOlJJDV Sn GHQ VYHQVND NRQWLQHQWDOVRFNHOQ XWDQI|U
VYHQVNW WHUULWRULDOYDWWHQ , DOOPlQKHW RPIDWWDU LQWH VYHQVN ODJ RFK GHVV MXULVGLNWLRQ YHUNVDPKHW
XWDQI|UGHVVWHUULWRULXPVnYLGDLQJHWDQQDWXWWU\FNOLJHQDQJHVLVYHQVNODJVRPXWIlUGDWVLHQOLJ
KHWPHGLQWHUQDWLRQHOOUlWW$QOlJJQLQJHQDYU|UOHGQLQJHQSnNRQWLQHQWDOVRFNHOQNUlYHUGRFNWLOO
VWnQGHQOLJWODJHQRPNRQWLQHQWDOVRFNHOQ DLODJHQRPNRQWLQHQWDOVRFNHOQ  'HW
ILQQVLQJDKlQYLVQLQJDUWLOOPLOM|EDONHQHOOHUNUDYSnPLOM|NRQVHNYHQVEHVNULYQLQJDULNRQWLQHQWDO
VRFNHOODJHQ 0HQ HIWHUVRP 6YHULJH lU PHGOHP L (8 RFK (8V 0.%GLUHNWLY  lYHQ JlOOHU L
GHQ HNRQRPLVND ]RQHQ ((=  NDQ GHW LIUnJDVlWWDV RP %DOWLF 3LSHOHGQLQJHQ IDOOHU XQGHU 0.%
ODJVWLIWQLQJHQ 'HQQD UlWWVOLJD RVlNHUKHW NDQ PLOGUDV JHQRP DWW PDQ WDU IUDP HQ PLOM|NRQVH
NYHQVEHVNULYQLQJI|USURMHNWHW0LOM|NRQVHNYHQVEHVNULYQLQJHQNRPPHUDWWOlPQDVLQWLOOVDPPDQV
PHGDQV|NDQRPDQOlJJQLQJVWLOOVWnQG
'HQSODQHUDGHVWUlFNQLQJHQLVYHQVN((=JnUJHQRP1DWXUDRPUnGHW6\GYlVWVNnQHVXWVM|
YDWWHQ,HQOLJKHWPHGKDELWDWGLUHNWLYHWlUGHWREOLJDWRULVNWPHGHQEHG|PQLQJDYKXUXYLGDSUR
MHNWHW NDQ UHVXOWHUD L EHW\GDQGH SnYHUNDQ Sn 1DWXUD RPUnGHQ 8QGHU GHQ I|UEHUHGDQGH
VDPUnGVIDVHQ KDU /lQVVW\UHOVHQ L 6NnQH XSSJHWW DWW GHW lU WUROLJW DWW HWW 1DWXUD 
WLOOVWnQGVI|UIDUDQGHNRPPHUDWWNUlYDVI|USURMHNWHW



,QEMXGDQWLOOVDPUnG%DOWLF3LSH

1.3

Tidplan
7DEHOOJHUHQ|YHUVLNWDYGHQSUHOLPLQlUDWLGSODQHQI|UWLOOVWnQGVSU|YQLQJHQL6YHULJH
7DEHOO

3.

3UHOLPLQlUWLGSODQIRUWLOOVWnQGVSURFHVVHQL6YHULJH

Aktivitet

Tidplan

Kommentar

$QPlODQRFKDY
JUlQVQLQJ

1RY'HF

)|UVDPUnGLQOHGDQGHDYJUlQVQLQJXSSUlWWDQGH
DYVDPUnGVXQGHUODJ

)lOWXQGHUV|NQLQJDU

2NW SnJnHQGH 

%DOWLF3LSHSURMHNWHWKDULQOHWWPLOM|VWXGLHU

0.%IDV

-DQ±0DM

6DPUnGSXEOLNUHPLVVUXQGDRFKXSSUlWWDQGHDY
0.%SURMHNWEHVNULYQLQJRFKDQV|NDQ

7LOOVWnQGVIDV

-XOL±2NW

,QOlPQDGDQV|NDQ±UHPLVVHURFKNRPSOHWWH
ULQJVUXQGD

%HVOXWRPWLOOVWnQG

-DQ

SAMRÅDSMÖTE
,QQDQPLOM|NRQVHNYHQVEHVNULYQLQJI|USODQHUDGYHUNVDPKHWXSSUlWWDVVNDHWWVDPUnGVNHI|UDWWL
HWWWLGLJWVNHGHLQIRUPHUDRFKLQKlPWDV\QSXQNWHUNULQJSURMHNWHWVDPWYDGVRPE|UDYKDQGODVL
PLOM|NRQVHNYHQVEHVNULYQLQJHQ6DPUnGVP|WHWlUHQGHODYVDPUnGVSURFHVVHQYLONHQXWJ|UJUXQG
PLOM|NRQVHNYHQVEHVNULYQLQJHQRFKI|UDWW5HJHULQJHQVNDNXQQDIDWWDEHVOXWRPDQOlJJQLQJHQDY
%DOWLF3LSH)UDPI|UGDV\QSXQNWHUNRPPHUDWWEHDNWDVRFKLQDUEHWDVLWHNQLVNEHVNULYQLQJRFK
PLOM|NRQVHNYHQVEHVNULYQLQJ
6DPUnGVP|WHWNRPPHUDWWKnOODVGHQ1 mars i Malmö.
/RNDO:RUOG7UDGH&HQWHU6NHSSVJDWDQ0DOP|
0|WHVUXP7RN\R
'DWXPPDUV
7LG±
9lQOLJHQnWHUNRSSODRPQLDYVHUGHOWDYLGVDPUnGVP|WHW NRQWDNWXSSJLIWHUQHGDQ 

4.

SAMRÅDSUNDERLAG
%LODJWGHQQDLQEMXGDQOLJJHUVDPUnGVXQGHUODJHWLIRUPDYHQVDPUnGVRFKDYJUlQVQLQJVUDSSRUW
6\QSXQNWHUE|UOlPQDVKHOVWYLDHSRVWI|UH1 aprilWLOO5DPE|OO6YHULJH$%VRPKDULXSSGUDJDWW
DGPLQLVWUHUDVDPUnGVSURFHVVHQ
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5.

KONTAKTINFORMATION
*D]6\VWHPRFK5DPE|OOILQQVWLOOJlQJOLJDI|UIUnJRURPVDPUnGVSURFHVVHQRFKVDPUnGVP|WHW
.RQWDNWXSSJLIWHUILQQVQHGDQ
Kontaktinformation för tillståndsprocessen i Sverige

Kontakt

Funktion

Kontaktuppgifter

+nNDQ/LQGYHG
5DPE|OO6YHULJH$%

3URMHNWOHGDUH5DPE|OO
6YHULJH

KDNDQOLQGYHG#UDPEROOVH


2OLYLHU%RXVTXHW
*D]6\VWHP6$

&KHII|U|YHUJULSDQGHWLOO
VWnQGVSURFHVVHQ%DOWLF
SLSH

ROLYLHUERXVTXHW#JD]V\VWHPSO


&ODXV)LVKHU-HQVHQ
5DPE|OO'DQPDUN$6

+XYXGSURMHNWOHGDUH
5DPE|OO'DQPDUN

FIM#UDPEROOFRP


)|UDWWOlPQDVDPUnGVV\QSXQNWHURFKRPGHOWDJDQGHYLGVDPUnGVP|WHWYlQOLJHQDQYlQGQHGDQ
VWnHQGHNRQWDNWXSSJLIWHU
5DPE|OO6YHULJH$%
$WW$QQD+ROVW
%R[9lGXUVJDWDQ
6(*|WHERUJ
6YHULJH
DQQDKROVW#UDPEROOVH

3nXSSGUDJDY*D]6\VWHP6$


+nNDQ/LQGYHG
5DPE|OO6YHULJH$%
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SÄNDLISTA
1lULQJVGHSDUWDPHQWHW
/lQVVW\UHOVHQL6NnQHOlQ
+DYVRFKYDWWHQP\QGLJKHWHQ
6*86YHULJHVJHRORJLVNDXQGHUV|NQLQJ
1DWXUYnUGVYHUNHW
.XVWEHYDNQLQJHQ
%RYHUNHW
(QHUJLP\QGLJKHWHQ
)5$±)|UVYDUHWVUDGLRDQVWDOW
-RUGEUXNVYHUNHW
.DPPDUNROOHJLHW
0\QGLJKHWHQI|UVDPKlOOVN\GGRFKEHUHGVNDS
3ROLVHQ
5LNVDQWLNYDULHlPEHWHW
6*,6YHULJHVJHRORJLVNDLQVWLWXW
6WDWHQVPDULWLPDPXVHHU
7UDILNYHUNHW
7UDQVSRUWVW\UHOVHQ
/lQVVW\UHOVHQL%OHNLQJHOlQ
0DOP|VWDG
9HOOLQJHNRPPXQ
7UHOOHERUJVNRPPXQ
6NXUXSVNRPPXQ
<VWDGVNRPPXQ
6LPULVKDPQVNRPPXQ
5HJLRQ6NnQH
60+,
)2,7RWDOI|UVYDUHWVIRUVNQLQJVLQVWLWXW
6/8$TXD,QVWLWXWLRQHQI|UDNYDWLVNDUHVXUVHU
+DYVPLOM|LQVWLWXWHW
$UWGDWDEDQNHQ
6YHQVNVM|IDUW
+DYVRFKNXVWILVNDUQDVSURGXFHQWRUJDQLVDWLRQ +.32 
6YHULJHVILVNDUHVULNVI|UEXQG 6)5 
6YHULJHV)LVNDUHV3URGXFHQWRUJDQLVDWLRQ 32 
7UDQVSRUWI|UHWDJHQ
/XQGVXQLYHUVLWHW
&KDOPHUVWHNQLVNDK|JVNROD
8SSVDODXQLYHUVLWHW
6WRFNKROPXQLYHUVLWHW±gVWHUVM|FHQWUXP
:RUOG0DULWLPH8QLYHUVLW\
1DWXUVN\GGVI|UHQLQJHQ
::):RUOG:LOGOLIH)XQG6YHULJH
*UHHQSHDFH6YHULJH
6\GNXVWHQV9DWWHQYnUGVI|UEXQG
%LUG/LIH6YHULJH
6NnQHV2UQLWRORJLVND)|UHQLQJ
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APPENDIX 3
NOTES FROM THE PUBLIC CONSULTATION MEETING 1ST OF MARCH,
2018

Public hearing
– Protocol
Project

Baltic pipe

Purpose of meeting

Public hearing

Date

2018-03-01, 16.00- 19.00

Place

WTC, Tokyo, Jungmansgatan 12

Attendees

Joanna Szostek, Marta Leszczyńska, Paweł Sęk,
Kacper Żeromski Olivier Bousquet, Emilia Fabisiak
GAZ-System, Håkan Lindved, Joanna Moberg, Kaisa
Malmqvist, Malin Svedmyr, Adelina Osmani, Frederik
Roose Øvlisen, Søren Mikkel Berg, Mette WestPetersen, Casper Krogh, Ramböll

1. Agenda:
16.00-16.30 Exhibition
16.30-18.00 Presentations (discussion/questions)
18.00-19.00 Exhibition
Present at the hearing: Swedish Maritime Administration (Sjöfartsverket), County
Administrative Board of Scania (Länsstyrelsen Skåne), LTH Lund University, Energinet,
Ministry of Economic Development, Poland
2. Oliver Bousquet (GS) starts with a short presentation of GS
3. Malin Svedmyr (moderator, Ramböll) presents general information about
the project
Moderator introduces the project and describes that the public hearing is focusing only
on the Swedish part of the route, which is approximately 82 km long.
Question: PCI process has been refused in Sweden. What does that mean?
- Answer: (explaining what PCI means) BP is an important infrastructural project
in the EU, and it is on the PCI EU’s list.
Question: What does it mean, that it has been refused in Sweden? Does it not mean
anything for the environmental assessment according to the Continental Shelf Act?
- Answer: The Energy Market Inspection found that the project was not fully
mature because for e.g. the route through Sweden or Germany was not chosen.
GS will most likely apply for a new application if the Swedish route is chosen. At
this stage the decision does not influence the EIA process.
Question: The time schedule is very short, and receiving all permits needed by 2019
seems to be optimistic. Can you apply for PCI again and speed up the project? Are you
applying for PCI in other countries?
- Answer: Yes, Germany and Poland have received the status of the PCI. And
Denmark has received a positive preliminary decision.
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Question: How will the distribution look like? Is there any connection to Sweden?
- Answer: Yes, there is already an existing pipe line between Denmark and
Sweden which would be available for distribution.
4. Håkan Lindved (Project leader in Sweden, Ramböll) presents technical
description of the project
Question: At what depth is planned trenching?
- Answer: In Sweden the depth for the pipeline will be between 25-40 meters.
Trenching will be used in the areas where strong currents occur, to protect the
pipeline from the impact of the waves. The depth range cannot be determined
before the surveys.
Question: Is this kind of bottom work is necessary?
- Answer: After analyzing results from the survey a preferable method for the
construction will be chosen.
Question: How will the pipeline affect/or be affected? What sorts of surveys have been
done?
- Answer: 1 km wide corridor is going to be surveyed, chosen mainly for other
reasons than geotechnical conditions, like Natura 2000 areas, wind farms,
military training areas, etc.
Question: Is trawling prohibited on the bottom of the sea?
- Answer: Nothing that has been decided yet, usually the pipeline is developed to
sustain trawling.
Question: If trenching is going to be used, any special material will be put in the
trench?
- Answer: No special material is added. Sediment will not be removed from the
area. The sediment which is displaced from the pipeline ends up along the route.
Question: How deep is the Swedish section? Will the trench be refilled?
- Answer: The pipeline is laid at a depth between 25-40 meters. The plow refills
the trench directly after the pipeline is laid in place.
Question: But another method has also been mentioned?
- Answer: Trenching using a jetting machine, where water nozzles jets water to
make a trench, is a method that can be used in the project. We do not believe
that the method will be used in the Natura 2000 area, since it will cause
sediment spread to a greater extent.
Question: Does the trenching have a local effect?
- Answer: Yes, sedimentation occurs in direct proximity of the pipeline, while
sediment spread impacts a larger area, but only temporary.
Question: Refilling, that would be a good thing to describe, if it will have a permanent
immersion/submersion? (regarding trenching)
- Answer: All methods and their consequences used will be described.
5. Kaisa Malmqvist (Ramböll) presents environmental part of the project
Question: Why have bats been removed from the EIA? In the previous documents they
have been mentioned? Shouldn’t bats be included in Sweden's part as well? Denmark
has included them. Do bats migrate?
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Answer: Previous surveys at the 'Krieger's flak' (in connection to a permission
for wind power) showed that the area would not be important for bats migrating
from Sweden. In relation to the Baltic Pipe Project there are no evidences, which
would indicate any impact on the population of bats. Denmark has included
impact assessment on bat population since the project is consisting of the
onshore part. We may not look at the impact on people and tourism/recreation
areas, which may be removed later.

Question: Are you going to apply for a Natura 2000-permit?
- Answer: Yes.
Question: Will there be an EIA for the Espoo-process?
- Answer: There has been a notification report sent to all countries potentially
impacted by the project. The Espoo-process is going parallel in all four
countries.
Question: What will be included in that sort of EIA?
- Answer: It includes transboundary impacts.
Question: How will the permitting process for the construction look like? Will Ramboll
apply for both Natura 2000 area permit and with regards to the Continental Shelf Act?
- Answer: Managing Natura 2000 area permit and permit with regards to the
Continental Shelf Act simultaneously is something new. We do not know exactly
how this process will look like. It is still unclear if the County Administrative
Board (Länsstyrelsen) is going to process the Natura 2000 permit separately, or
if it will be processed together with the permit of the Continental Shelf Act. In
that case, it will probably be handled by The Ministry of Enterprise and
Innovation (Näringsdepartementet).
(Comment) This is a new Natura 2000 area, established by the government in
December 2016 and approved by the EU in December 2017.
Information from presentation:
There will probably be an effect on sandbanks, but not on the reefs.
Question: Will you survey the seabed?
- Answer: The seabed will be surveyed. Sound detectors will record the presence
of harbor porpoise.
Question: In regards to the environmental survey, in particular when considering
harbor porpoise only 1km wide corridor will be surveyed. Or will it be larger area?
- Answer: The survey is done for the route of the pipeline, does not cover the
whole Natura 2000 area. We currently do not have a map of exactly where the
detectors are placed. We will provide the map after the meeting.
Question: How do you monitor sediments and sediment spread? How are the natural
habitats surveyed? Can spread of the sediments affect the area outside of the corridor?
- Answer: We examine bottom sediments. The results from the survey are used
as an input for the model, which simulate the extend of sediment spread. Based
on the model it can be assessed the settling time. Sediment spread depends on
the method being used during the construction phase. We do not know yet in
which areas which type of the work will be done, therefore it is difficult to assess
the sediment spread.
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Question: You mentioned that tyou are going to survey a 1 km wide corridor. What will
happen if the pipeline is placed at the edge of the corridor? It would be interesting to
see what happens outside of the corridor. Is it reasonable to have a 1km wide corridor?
- Answer: Normally you do not get sedimentation spread further than 50-100
meters away from the trenching. Model of the sediment spread will be described
in the EIA. Furthermore, 1 km wide corridor is used to be able to adjust the
route of the pipe line if any obstacles appear.
More information from presentation:
Area of mine risk: surveys are being made to find out if there are mines along the
pipeline. The goal is to avoid the mines by re-routing the pipeline. If this is not
possible, suitable mitigation measures are going to be taken to avoid damages (for
instance for porpoise).
Question: Are there plans to change the route for the pipeline, or to remove mines?
- Answer: Broad corridor allows to reroute the pipeline and avoid the mines.
Question: How flexible is the pipeline in order to avoid shipwreck and sunken airplane?
- Answer: Surveys will examine the archeological findings and their location so
that they can be avoided. The pipeline has some flexibility.
Question: The area of national interest for commercial fishing is quite old (2006?).
Could be possible that due to construction work some of the areas will be excluded
from fishing?
- Answer: The impact on the national interest of fishing is a question we need to
examine further. We will have further discussion with fisherman organizations.
Question: Will the underwater noise be modelled?
- Answer: Underwater noise from rock placement will be modelled.
Question: And other noise which occur in the area, for example from shipping?
-

Answer: Background noise in the area will be measured and used as a
comparison.

Question: Underwater noise can create/cause the masking effect and make it difficult
for harbor porpoises to detect netting and yarn at the bottom. Problem of the masking
effect occurs at ‘Krieger’s flak’.
- Answer: The masking effect is an important question to describe in the EIA.
Question: Rock placement, ploughing on the bottom. How will these methods be carried
out and how do they affect harbor porpoises?
- Answer: In order to assess the impact of different construction methods a model
of underwater noise will be created. The model will include a ’worst-case
scenario’. Additionally, model of sediment spread which will include different
scenarios, will be a background for the assessment.
Question: Is it only the direct impact that will be described in the EIA, such as direct
damage on the harbor porpoises hearing?
-

Answer: The EIA will not only include the direct impact, it will also include a
possible masking effect and the risk of behavioral change in species.

Question: When the pipeline is installed, will it contribute with noise?
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Answer: Regarding noise, the pipeline will be heard marginally. Once installed, it
is estimated that it will not affect, finding supported in the
scientific literature.

Question: Will you present that in the EIA?
- Answer: Yes, we will.
Question: Is it only mines, and not mustard gas that will be surveyed?
- Answer: War material is being surveyed, but chemical war material is not
expected in this area, only that mines could be found.
Question: Steel pipes, and concrete around, will the pipeline be laid in concrete
pavement?
- Answer: The pipeline has a concrete coating; the coating takes place on land.
Question: Rock placement - will it mean a change of habitat?
- Answer: Rock placement can have a positive outcome in places where hard
substrates are missing on the bottom.
Question: What is the flexibility of the pipeline?
- Answer: The pipeline will not move at all when is laid on the bottom. Otherwise
methods such as rock placement is used to ensure that the pipe line will not
move.
6. Open discussion
Question: Connection to Sweden - is it a part of the project to connect the pipeline from
Sweden to Denmark?
- Answer: There is already a connection, there will be no new connection coupled
to the pipeline. The project is focusing on the connection between Denmark and
Poland. An additional connection to Sweden is not within the scope of the
project.
- Additional answer: In Poland there is a terminal for LNG which can be imported
to Sweden or Denmark.
Question: How much of the gas imported through the Baltic Pipe can be used for
Sweden?
- Answer: 10% of the capacity, if we consider that the entire gas demand for
southern Sweden will be supplied by the BP.
Question: When the pipeline is in place, what happens after when gas is received?
- Answer: The pipeline is tested to ensure it works, to see that it is water-proof.
Question: Which substance will be used for the testing?
- Answer: Not decided yet, different methods exist. One method is so called dry
testing where you do not fill with sea water. Wet testing means filling the
pipeline with seawater and adding oxygen saturation/acid detector.
Question: What type of oxygen saturation/acid detector, what substance is that?
- Answer: We do not know yet. These emissions will probably not occur in Sweden
since the ends are in Poland or Denmark. It will probably not be addressed in
the Swedish EIA.
Question: But it is a part of the project for Denmark and Poland?
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Answer: Yes, it is.

Question: There are possibilities to choose between methods?
- Answer: Yes.
Question: Germany, what do they say about the alternative route? Do they also have
Natura 2000 areas?
- Answer: Yes, there are Natura 2000 areas in Germany also.
Question: What is being said then? What was the reason for establishing the
Natura2000 area there?
- Answer: Protected habitats, bird species.
Question: It will be important to include all cumulative impacts on planned and existing
infrastructure.
- Answer: Impact on other infrastructure will be included in the EIA, such as
power lines and parallel projects (for example Hansa PowerBridge) that will go
there.
Question: Which windfarms are within the area?
- Answer: By the area of ’Krieger’s flak’: German part is built, Danish part is on
the way. The permit in the Swedish part will expire, and a Natura 2000 permit
will probably be required now. The national interest for wind power at ’Krieger’s
flak’ meant that the area was not included in the Natura 2000 area. However,
after establishing Sydvästskånes utsjövatten a Natura 2000 permit might be
required.
Question: Are these routes determined or can there be a hybrid to avoid Natura 2000 in
Germany and in Sweden?
- Answer: New exploration permits would be required in order to examine other
options. Several different factors, not only Natura 2000 area, determine the
route. For example, in Germany there is an area for environmental surveys,
where Germany does not want any facilities at all.
Question: Is it possible to adapt the time schedule for the construction?
- Answer: There are possibilities to adapt the time schedule. Construction time is
estimated to around 1 month and around 4 months for the whole route of the
pipeline.
Question: The construction, does it go from a to b, or will it be constructed in sections?
- Answer: It will go from a to b. That is the most possible alternative.
Question: Is there a possibility to cancel the work and resume it after? This was done
for Nord Stream 1, where the pipeline was released and then picked up again due to
e.g. bad weather conditions.
- Answer: This can be done theoretically. Plug the pipeline and release it and then
pick it up again, but this is probably not applicable since the establishment costs
are high.
Question: Would it be possible to adapt the construction work to certain times of the
year, to avoid the sensitive season for marine mammals?
- Answer: Yes, there is a possibility to do adapt the time schedule.
Question: How sensitive is the project to a bad weather?
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Answer: Large ships are sensitive to weather. Nord Stream, had a longer route,
longer construction time and could not avoid bad weather conditions. (regarding
‘releasing the pipeline’ and picking it up again).

Time: 17.57, end of presentation/discussion.
After the presentations, there was a discussion about applying for Natura 2000
permission separately.
Furthermore, the risk of the ship traffic was discussed. It was suggested that risk
analysis should be done, for instance the risk of emergency anchoring with regards to
‘Krieger’s flak’ and the windfarms there. Ferry operators trafficking Trelleborg and Ystad
should be heard separately in connection with construction works.
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Public hearing
– Protocol
Project

Baltic pipe

Purpose of meeting

Public hearing

Date

2018-03-01, 16.00- 19.00

Place

WTC, Tokyo, Jungmansgatan 12

Attendees

Joanna Szostek, Marta Leszczyńska, Paweł Sęk,
Kacper Żeromski Olivier Bousquet, Emilia Fabisiak
GAZ-System, Håkan Lindved, Joanna Moberg, Kaisa
Malmqvist, Malin Svedmyr, Adelina Osmani, Frederik
Roose Øvlisen, Søren Mikkel Berg, Mette WestPetersen, Casper Krogh, Ramböll

Project Manager

Claus Fischer Jensen, Ramböll

1. Agenda:
16.00-16.30 Exhibition
16.30-18.00 Presentations (discussion/questions)
18.00-19.00 Exhibition
Present at the hearing: Swedish Maritime Administration (Sjöfartsverket), County
Administrative Board of Scania (Länsstyrelsen Skåne), LTH Lund University, Energinet,
Ministry of Economic Development, Poland

2. Oliver Bousquet (GS) starts with a short presentation of GS

3. Malin Svedmyr (moderator, Ramböll) presents general information about
the project
Moderator introduces the project and describes that the public hearing is focusing only
on the Swedish part of the route, which is approximately 82 km long.
Question: PCI process has been refused in Sweden. What does that mean?
- Answer: (explaining what PCI means) BP is an important infrastructural project
in the EU, and it is on the PCI EU’s list.
Question: What does it mean, that it has been refused in Sweden? Does it not mean
anything for the environmental assessment according to the Continental Shelf Act?
- Answer: The Energy Market Inspection found that the project was not fully
mature because for e.g. the route through Sweden or Germany was not chosen.
GS will most likely apply for a new application if the Swedish route is chosen. At
this stage the decision does not influence the EIA process.
Question: The time schedule is very short, and receiving all permits needed by 2019
seems to be optimistic. Can you apply for PCI again and speed up the project? Are you
applying for PCI in other countries?
- Answer: Yes, Germany and Poland have received the status of the PCI. And
Denmark has received a positive preliminary decision.
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Question: How will the distribution look like? Is there any connection to Sweden?
- Answer: Yes, there is already an existing pipe line between Denmark and
Sweden which would be available for distribution.
4. Håkan Lindved (Project leader in Sweden, Ramböll) presents technical
description of the project
Question: At what depth is planned trenching?
- Answer: In Sweden the depth for the pipeline will be between 25-40 meters.
Trenching will be used in the areas where strong currents occur, to protect the
pipeline from the impact of the waves. The depth range cannot be determined
before the surveys.
Question: Is this kind of bottom work is necessary?
- Answer: After analyzing results from the survey a preferable method for the
construction will be chosen.
Question: How will the pipeline affect/or be affected? What sorts of surveys have been
done?
- Answer: 1 km wide corridor is going to be surveyed, chosen mainly for other
reasons than geotechnical conditions, like Natura 2000 areas, wind farms,
military training areas, etc.
Question: Is trawling prohibited on the bottom of the sea?
- Answer: Nothing that has been decided yet, usually the pipeline is developed to
sustain trawling.
Question: If trenching is going to be used, any special material will be put in the
trench?
- Answer: No special material is added. Sediment will not be removed from the
area. The sediment which is displaced from the pipeline ends up along the route.
Question: How deep is the Swedish section? Will the trench be refilled?
- Answer: The pipeline is laid at a depth between 25-40 meters. The plow refills
the trench directly after the pipeline is laid in place.
Question: But another method has also been mentioned?
- Answer: Trenching using a jetting machine, where water nozzles jets water to
make a trench, is a method that can be used in the project. We do not believe
that the method will be used in the Natura 2000 area, since it will cause
sediment spread to a greater extent.
Question: Does the trenching have a local effect?
- Answer: Yes, sedimentation occurs in direct proximity of the pipeline, while
sediment spread impacts a larger area, but only temporary.
Question: Refilling, that would be a good thing to describe, if it will have a permanent
immersion/submersion? (regarding trenching)
- Answer: All methods and their consequences used will be described.
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5. Kaisa Malmqvist (Ramböll) presents environmental part of the project
Question: Why have bats been removed from the EIA? In the previous documents they
have been mentioned? Shouldn’t bats be included in Sweden's part as well? Denmark
has included them. Do bats migrate?
- Answer: Previous surveys at the 'Krieger's flak' (in connection to a permission
for wind power) showed that the area would not be important for bats migrating
from Sweden. In relation to the Baltic Pipe Project there are no evidences, which
would indicate any impact on the population of bats. Denmark has included
impact assessment on bat population since the project is consisting of the
onshore part. We may not look at the impact on people and tourism/recreation
areas, which may be removed later.
Question: Are you going to apply for a Natura 2000-permit?
- Answer: Yes.
Question: Will there be an EIA for the Espoo-process?
- Answer: There has been a notification report sent to all countries potentially
impacted by the project. The Espoo-process is going parallel in all four
countries.
Question: What will be included in that sort of EIA?
- Answer: It includes transboundary impacts.
Question: How will the permitting process for the construction look like? Will Ramboll
apply for both Natura 2000 area permit and with regards to the Continental Shelf Act?
- Answer: Managing Natura 2000 area permit and permit with regards to the
Continental Shelf Act simultaneously is something new. We do not know exactly
how this process will look like. It is still unclear if the County Administrative
Board (Länsstyrelsen) is going to process the Natura 2000 permit separately, or
if it will be processed together with the permit of the Continental Shelf Act. In
that case, it will probably be handled by The Ministry of Enterprise and
Innovation (Näringsdepartementet).
(Comment) This is a new Natura 2000 area, established by the government in
December 2016 and approved by the EU in December 2017.
Information from presentation:
There will probably be an effect on sandbanks, but not on the reefs.
Question: Will you survey the seabed?
- Answer: The seabed will be surveyed. Sound detectors will record the presence
of harbor porpoise.
Question: In regards to the environmental survey, in particular when considering
harbor porpoise only 1km wide corridor will be surveyed. Or will it be larger area?
- Answer: The survey is done for the route of the pipeline, does not cover the
whole Natura 2000 area. We currently do not have a map of exactly where the
detectors are placed. We will provide the map after the meeting.
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Question: How do you monitor sediments and sediment spread? How are the natural
habitats surveyed? Can spread of the sediments affect the area outside of the corridor?
- Answer: We examine bottom sediments. The results from the survey are used
as an input for the model, which simulate the extend of sediment spread. Based
on the model it can be assessed the settling time. Sediment spread depends on
the method being used during the construction phase. We do not know yet in
which areas which type of the work will be done, therefore it is difficult to assess
the sediment spread.
Question: You mentioned that tyou are going to survey a 1 km wide corridor. What will
happen if the pipeline is placed at the edge of the corridor? It would be interesting to
see what happens outside of the corridor. Is it reasonable to have a 1km wide corridor?
- Answer: Normally you do not get sedimentation spread further than 50-100
meters away from the trenching. Model of the sediment spread will be described
in the EIA. Furthermore, 1 km wide corridor is used to be able to adjust the
route of the pipe line if any obstacles appear.
More information from presentation:
Area of mine risk: surveys are being made to find out if there are mines along the
pipeline. The goal is to avoid the mines by re-routing the pipeline. If this is not
possible, suitable mitigation measures are going to be taken to avoid damages (for
instance for porpoise).
Question: Are there plans to change the route for the pipeline, or to remove mines?
- Answer: Broad corridor allows to reroute the pipeline and avoid the mines.
Question: How flexible is the pipeline in order to avoid shipwreck and sunken airplane?
- Answer: Surveys will examine the archeological findings and their location so
that they can be avoided. The pipeline has some flexibility.
Question: The area of national interest for commercial fishing is quite old (2006?).
Could be possible that due to construction work some of the areas will be excluded
from fishing?
- Answer: The impact on the national interest of fishing is a question we need to
examine further. We will have further discussion with fisherman organizations.
Question: Will the underwater noise be modelled?
- Answer: Underwater noise from rock placement will be modelled.
Question: And other noise which occur in the area, for example from shipping?
-

Answer: Background noise in the area will be measured and used as a
comparison.

Question: Underwater noise can create/cause the masking effect and make it difficult
for harbor porpoises to detect netting and yarn at the bottom. Problem of the masking
effect occurs at ‘Krieger’s flak’.
- Answer: The masking effect is an important question to describe in the EIA.
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Question: Rock placement, ploughing on the bottom. How will these methods be carried
out and how do they affect harbor porpoises?
- Answer: In order to assess the impact of different construction methods a model
of underwater noise will be created. The model will include a ’worst-case
scenario’. Additionally, model of sediment spread which will include different
scenarios, will be a background for the assessment.
Question: Is it only the direct impact that will be described in the EIA, such as direct
damage on the harbor porpoises hearing?
-

Answer: The EIA will not only include the direct impact, it will also include a
possible masking effect and the risk of behavioral change in species.

Question: When the pipeline is installed, will it contribute with noise?
- Answer: Regarding noise, the pipeline will be heard marginally. Once installed, it
is estimated that it will not affect, finding supported in the
scientific literature.
Question: Will you present that in the EIA?
- Answer: Yes, we will.
Question: Is it only mines, and not mustard gas that will be surveyed?
- Answer: War material is being surveyed, but chemical war material is not
expected in this area, only that mines could be found.
Question: Steel pipes, and concrete around, will the pipeline be laid in concrete
pavement?
- Answer: The pipeline has a concrete coating; the coating takes place on land.
Question: Rock placement - will it mean a change of habitat?
- Answer: Rock placement can have a positive outcome in places where hard
substrates are missing on the bottom.
Question: What is the flexibility of the pipeline?
- Answer: The pipeline will not move at all when is laid on the bottom. Otherwise
methods such as rock placement is used to ensure that the pipe line will not
move.
6. Open discussion
Question: Connection to Sweden - is it a part of the project to connect the pipeline from
Sweden to Denmark?
- Answer: There is already a connection, there will be no new connection coupled
to the pipeline. The project is focusing on the connection between Denmark and
Poland. An additional connection to Sweden is not within the scope of the
project.
- Additional answer: In Poland there is a terminal for LNG which can be imported
to Sweden or Denmark.
Question: How much of the gas imported through the Baltic Pipe can be used for
Sweden?
- Answer: 10% of the capacity, if we consider that the entire gas demand for
southern Sweden will be supplied by the BP.
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Question: When the pipeline is in place, what happens after when gas is received?
- Answer: The pipeline is tested to ensure it works, to see that it is water-proof.
Question: Which substance will be used for the testing?
- Answer: Not decided yet, different methods exist. One method is so called dry
testing where you do not fill with sea water. Wet testing means filling the
pipeline with seawater and adding oxygen saturation/acid detector.
Question: What type of oxygen saturation/acid detector, what substance is that?
- Answer: We do not know yet. These emissions will probably not occur in Sweden
since the ends are in Poland or Denmark. It will probably not be addressed in
the Swedish EIA.
Question: But it is a part of the project for Denmark and Poland?
- Answer: Yes, it is.
Question: There are possibilities to choose between methods?
- Answer: Yes.
Question: Germany, what do they say about the alternative route? Do they also have
Natura 2000 areas?
- Answer: Yes, there are Natura 2000 areas in Germany also.
Question: What is being said then? What was the reason for establishing the
Natura2000 area there?
- Answer: Protected habitats, bird species.
Question: It will be important to include all cumulative impacts on planned and existing
infrastructure.
- Answer: Impact on other infrastructure will be included in the EIA, such as
power lines and parallel projects (for example Hansa PowerBridge) that will go
there.
Question: Which windfarms are within the area?
- Answer: By the area of ’Krieger’s flak’: German part is built, Danish part is on
the way. The permit in the Swedish part will expire, and a Natura 2000 permit
will probably be required now. The national interest for wind power at ’Krieger’s
flak’ meant that the area was not included in the Natura 2000 area. However,
after establishing Sydvästskånes utsjövatten a Natura 2000 permit might be
required.
Question: Are these routes determined or can there be a hybrid to avoid Natura 2000 in
Germany and in Sweden?
- Answer: New exploration permits would be required in order to examine other
options. Several different factors, not only Natura 2000 area, determine the
route. For example, in Germany there is an area for environmental surveys,
where Germany does not want any facilities at all.
Question: Is it possible to adapt the time schedule for the construction?
- Answer: There are possibilities to adapt the time schedule. Construction time is
estimated to around 1 month and around 4 months for the whole route of the
pipeline.
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Question: The construction, does it go from a to b, or will it be constructed in sections?
- Answer: It will go from a to b. That is the most possible alternative.
Question: Is there a possibility to cancel the work and resume it after? This was done
for Nord Stream 1, where the pipeline was released and then picked up again due to
e.g. bad weather conditions.
- Answer: This can be done theoretically. Plug the pipeline and release it and then
pick it up again, but this is probably not applicable since the establishment costs
are high.
Question: Would it be possible to adapt the construction work to certain times of the
year, to avoid the sensitive season for marine mammals?
- Answer: Yes, there is a possibility to do adapt the time schedule.
Question: How sensitive is the project to a bad weather?
- Answer: Large ships are sensitive to weather. Nord Stream, had a longer route,
longer construction time and could not avoid bad weather conditions. (regarding
‘releasing the pipeline’ and picking it up again).
Time: 17.57, end of presentation/discussion.
After the presentations, there was a discussion about applying for Natura 2000
permission separately.
Furthermore, the risk of the ship traffic was discussed. It was suggested that risk
analysis should be done, for instance the risk of emergency anchoring with regards to
‘Krieger’s flak’ and the windfarms there. Ferry operators trafficking Trelleborg and Ystad
should be heard separately in connection with construction works.
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Den här mallen är för presentationer
i 16:9 widescreen-format.
Det är i första hand denna mall du
ska använda för dina presentationer.
Baltic pipe

AGENDA

BALTIC
PIPE

ALTERNATIV

ALTERNATIV
TYSKLAND

ALTERNATIV
TYSKLAND

ALTERNATIV
SVERIGE

ALTERNATIV
SVERIGE

HAVSPLANERING
• Naturvärden
• Fiske
• Energi/vindkraft
• Sjöfart/infra
• Råmaterial
• Övriga

SYDVÄSTSKÅNES UTSJÖVATTEN
NATURA 2000
• Tre utpekade arter – tumlare,
knubbsäl, gråsäl
• Habitat – ca 40% av
havsområdet – sandbankar
(99,4%) och rev (0,6%)
• Andra naturvärden - sjöfågel

FISKE
• RI yrkesfisket – fångstområde
för torsk, strömming och
skarpsill
• Område som används för
yrkesfiske väster om RIområdet

ENERGI - VINDKRAFT
• Riksintresse för vindkraft –
Kreigers flak
• Tillstånd har meddelats för 128
vindkraft (svenska delen) men
ej byggts ut

SJÖFART OCH INFRASTRUKTUR
• Farleder
• Kablar
• Rörledningar

FARTYGSTRAFIK

RÅMATERIAL M.M.
• Koldioxidlagring
• Sandutvinningsintressen
Kriegers flak

ÖVRIGA INTRESSEN
• Kulturmiljö
• sjunkna stenålderslandskap? –
aktuellt ned till ca 40 m djup
• skeppsvrak och flygplan

• Försvar
• inga riksintressen
• andra övningsområden

• Andra intressen att beakta?

PLANERADE UNDERSÖKNINGAR
• Geofysiska undersökningar

• Geotekniska undersökningar

• Bathymetri

• CPT

• Sidescansonar

• Vibrocore

• Magnetometer
• Högfrekvent seismik

MILJÖUNDERSÖKNINGAR
VATTENKVALITET, SEDIMENT
• Vattenkvalitet – 5-6 stationer i svensk EEZ

• Sediment – 12 stationer i svensk EEZ

MILJÖUNDERSÖKNINGAR
BOTTENFLORA, BOTTENFAUNA
• Bottenflora – ett antal 100 m transekter beroende
djupförhållanden och tolkning av sonarbilder

• Bottenfauna – 1 station var ca 5 km, läge beroende av
djupförhållanden och tolkning av sonarbilder

MILJÖUNDERSÖKNINGAR
FISK, ICHTHYOPLANKTON

MILJÖUNDERSÖKNINGAR
MARINA DÄGGDJUR

MILJÖUNDERSÖKNINGAR
FÅGLAR
• Sjöfågel – aerial digital surveys
• 8 flygningar

• Flyttfåglar
• Visuella observationer och
radarundersökningar
• 6 tillfällen

MILJÖUNDERSÖKNINGAR
PLANKTON
• Plankton – zoo- och phyto
• 3 stationer 4-5 tillfällen

MILJÖUNDERSÖKNINGAR
FLADDERMÖSS
• Undersökning med akustiska
metoder
• 4 tillfällen

ESBO-PROCESS
• Gränsöverskridande påverkan
• Danmark, Tyskland, Sverige och Polen
• Andra länder?

• Samrådsunderlag – gemensamt eller ett från varje nation?
• Omfattning
• Särskild inriktning

• Tidplan?

TILLSTÅNDSPROCESSENS ÖVERGRIPANDE
TIDPLAN
• 2017 – 2018 geofysiska, geotekniska
och miljöundersökningar
• Okt -17 - samrådsunderlag
• 2017 - 2018 myndighetssamråd
• Mars -19 inlämning tillståndsansökan
• Mars-nov - 19 kompletterings och
remissförfarande
• Jan 2020 – beslut

ESBO-process
• Dec -17 Notifiering
• Dec-17 – juni-18 Public hearing, möten
• April -19 ESBO MKB
• Juni-sept -19 Public hearing avseende
MKB
• Sept-19 – dec 20 Överväganden,
samråd och beslut

ALLMÄN INFORMATION
BALTIC PIPE PROJEKTET
2018-03-01

VILKA ÄR VI
• Baltic Pipe Projektet är utvecklat av:
• GAZ-SYSTEM S.A. (Polen)
• Energinet (Danmark)

• Ramböll är anlitade för att ta fram en
miljökonsekvensbeskrivning (MKB)
• Projektet erkänns som ett projekt av
gemensamt intresse (PCI) av Europeiska
kommissionen

VAD ÄR BALTIC PIPE PROJEKTET
• Möjliggör transport av 10 miljarder m3 gas per
år från Norge till de svenska, danska och polska
marknaderna, samt till slutanvändare i
grannländerna.
• Kommer att möjliggöra gasförsörjning från
Polen till de danska och svenska marknaderna,
vilket ger Danmark och Sverige tillgång till LNGresurser.

RÖRLEDNINGENS 5 DELAR
Baltic Pipe
01
Förbindelse från Nordsjön
02
Infrastruktur på land
03
Kompressorstation
04
Baltic Pipe till havs
05
Infrastruktur på land

TVÅ MÖJLIGA STRÄCKNINGAR
Baltic Pipe
Svensk sträckning
med alternativ runt
Rønne Banke
Tysk sträckning med
liten omdirigering på
grund av korsning av
trafikleder

TIDPLAN
Viktiga milstolpar:
• 2017-2018:

Inledande offentliga samrådsmöte

• 2018:

Investeringsbeslut

• 2018-2019:

MKB
Offentliga möten
Teknisk utveckling

• 2019:

Upphandling

• 2020-2022:

Bygg- och anläggningsfas

• 2022:

Driftsättning av Baltic Pipe projektet

OPEN SEASON
• Marknaden har stöttat projektet med bindande
förpliktelse
• Energinet och GAZ-SYSTEM har genomfört en
"Open Season" under 2017
• Kapacitet från 2022-2037 har sålts till olika
marknadsaktörer.
• Projektet är kommersiellt genomförbart

BALTIC PIPE
TEKNISK BESKRIVNING

GASLEDNINGENS STRÄCKNING OCH
LANDFÖRINGSALTERNATIV
• Östersjöledningen från Danmark
till Polen kommer att vara mellan
250 och 299 km lång
• Två alternativ för landföringen i
Danmark
• Tre alternativ för landföringen i
Polen
• I svensk ekonomisk zon kommer
rörledningen vara ca 82 km
• Ledningen kommer inte att korsa
territorialvatten i Sverige

BESLUT OM LEDNINGENS STRÄCKNING
Fältstudier:
• Geofysiska undersökningar
• Geotekniska undersökningar
• Miljörelaterade undersökningar

Analys av intressen och andra förutsättningar i
området inför ett avgörande beslut om ledningens
sträckning.

RÖRLÄGGNING TILL HAVS
• Offshore gasledningen består av
kolstålrör med en ytterdiameter på
914 mm
• 12 m långa rörsektioner
• Olika anläggningsaktiviteter:
• S-Lay system
• Plogning
• Stenläggning

HAVSBOTTENARBETE FÖR ATT SKYDDA
RÖRLEDNINGEN - DIKNING PÅ VATTENDJUP 6 – 20 M
MEN ÄVEN PÅ ANDRA DJUP

HAVSBOTTENARBETE FÖR ATT SKYDDA
RÖRLEDNINGEN - STENLÄGGNING

BALTIC PIPE
MILJÖKONSEKVENSBESKRIVNING

TILLSTÅND
UNDERSÖKNING
- TILLSTÅND

NATURA 2000
- TILLSTÅND

TILLSTÅND TILL
ANLÄGGNING

Geofysiska och geotekniska
undersökningar

‘Sydvästskånes utsjövatten’

Kontinentalsockellagen

Tumlare, knubbsäl, gråsäl

3a§Lag (1966:314) om
kontinentalsockeln

• 3§Lag (1966:314) om
kontinentalsockeln

• Tillstånd meddelas av regeringen

Naturtyperna rev och sandbankar
• Normalt tas beslut av Länsstyrelsen,
men kan, i det här fallet, komma att
hanteras av Näringsdepartementet
• Länsstyrelsen i Skåne har uttryckt att
tillstånd enligt 7 kap. 28 a§
miljöbalken kan komma att krävas för
projektet
• MKB-process

• Tillstånd meddelas av regeringen
• MKB-process

AVGRÄNSNINGSPROCESS
Miljömässiga och socioekonomiska aspekter och receptorer samt geografiskt område och
tidsram har identifierats för projektet.
FYSISK – KEMISK MILJÖ

BIOLOGISK MILJÖ

SOCIOEKONOMISK MILJÖ

•

Batymetri

•

Habitat

•

Sjöfart och fartygsleder

•

Hydrografi och vattenkvalitet

•

Bentisk flora och fauna

•

Yrkesfiske

•

Ytsediment och föroreningar

•

Fisk

•

Arkeologi (kulturarv)

•

Klimat och luft

•

Marina däggdjur

•

Människor

•

Undervattensbuller

•

Sjöfåglar

•

Turism och fritidsområden

•

Konventionella och kemiska
stridsmedel

•

Flyttfåglar

•

•

Skyddade områden/Natura
2000

Kablar, rörledningar och
vindkraftsparker

•

Platser för utvinning av
råmaterial

•

Militära övningsområden

•

Miljöövervakningsstationer
och forskningsområden

SÄRSKILDA ASPEKTER I DEN SVENSKA
STRÄCKNINGEN

1. Natura 2000-området
Sydvästskånes utsjöområde
Skyddade arter:
Tumlare
Gråsäl
Knubbsäl
Skyddade naturtyper
Sandbankar
Rev
Lst Skåne har indikerat att Natura 2000-tillstånd behövs för
projektet

2. Konventionella och kemiska
stridsmedel
• Områden klassade som minriskområden
av Försvarsmakten
3. Sjöfart
• DW farleden- Östersjöns mest trafikerade
farled söder om Gotland, samt flera andra
farleder.
4. Yrkesfiske
• Ett riksintresseområde i sträckningen

EFFEKTER OCH PÅVERKAN UNDER ANLÄGGNINGSFAS
Sedimentspridning i samband med anläggningsarbeten (rörläggning, stenläggning, dikning)
• visibilitet för arter, påverkan på födosök
• övertäckning av arter på havsbotten
• potentiellt toxiska effekter pga. spridning av föroreningar kopplade till sediment
Luftburet buller och undervattensbuller (anläggningsarbeten, projektets fartygstrafik)
• påverkan på hörselorgan hos arter
• beteendeförändringar hos arter (fisk, marina däggdjur, fåglar)
Säkerhetszoner i samband med arbetet
• störning och risker för kommersiell fartygstrafik samt för yrkesfisket
• försämrad tillgänglighet till exempelvis platser för utvinning av råmaterial
Potentiellt direkt påverkan på fornlämningar eller platser med stridsmedel
• undersökningar genomförs i syfte att undvika så långt som möjligt.

EFFEKTER OCH PÅVERKAN UNDER DRIFTFAS
• Lokal påverkan på batymetri (dvs.
havsbottnens topografi)
• Lokal påverkan på en livsmiljö och de
arter som lever där (bentisk fauna etc).
Potentiellt också påverkan på fornminnen
som inte kunnat undvikas.
• Fysiska strukturer på havsbotten
(rörledningen samt eventuellt platser där
stenläggning genomförts)
• Yrkesfiske

TACK

WWW.BALTIC-PIPE.EU
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MSB Swedish Environmental
Contingencies Agency
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Opinion
Date
2018-00752

File-no

Your date

Your ref.

2018-03-19

2018-01-22

Resilience Development and Analysis Department
Section for the Safe Handling of Hazardous Substances
Claes Lofström
+46(0)10 240 54 03
claes.lofstrom@msb.se

Ramböll Sverige AB
Att. Anna Holst
Box 5343, Vädursgatan 6
SE-402 27 Göteborg

Consultation, Baltic Pipe, Energinet and GazSystem S.A.
The Swedish Civil Contingencies Agency (MSB) has been invited to comment on the
consultation process concerning the planned Baltic Pipe gas pipeline on the Baltic
seabed.
MSB has no comments to make in this procedure.
The decision on this matter was taken by head of section Ann-Sofie Eriksson. Claes
Löfström, rapporteur, also assisted in the final preparation.
[Signature]
Ann-Sofie Erisksson
[Signature]
Claes Löfström

MSB Swedish Civil Contingencies Agency
Postal address:
SE-65 181 Karlstad

Visitors’ address:
Stockholm: Fleminggatan 14
Karlstad: Norra Klaragatan 18
Sandö: Sandövägen 7
Revinge: Revingeby

Tel.: +46(0)771-240 240
Fax: +46(0)10-240 56 00
registrator@msb.se
www.msb.se

Org-no.
202100-5984

SMHI
Ramböll Sverige AB
Anna Holst
Box 5343
SE-402 27 GÖTEBORG
anna.holst@ramboll.se

Date: 2018-02-28
Our ref. 2018/209/14.1
Your ref. BP-1351-0002-SE

Baltic Pipe Project - Consultation on a planned gas pipeline
through the Baltic
SMHI has studied the consultation document and has the following comments on the matter.
Oceanographic assessment
The Baltic is an enclosed inland sea with a limited exchange of water with the surrounding
ocean, and the seabed environment is heavily affected by the lack of oxygen at depths below
the halocline layer. Fresh oxygen feeds into the deep water in the Baltic mainly through
episodic infusions of salt water through the Öresund the Great Belt. In view of this, SMHI
advocates alternative route 1 (through German waters) for the pipeline, to minimise the effect
on inflowing bottom water.
Data collection
SMHI is the national custodian of marine physical, chemical and biological data, and so asks
for the results of the studies that have been carried out to be placed under its management. See
guide to data provision at
https://www.smhi.se/klimatdata/oceanografi/havsmiliodata/vagledning-for-rapportering-avmarin-milioovervakningsdata-till-shark-1.87016
Climate assessment
SMHI believes that long-term investment in fossil-free energy use in Europe is preferable to
any further investment in natural gas.
Acting head of section Bernth Samuelsson decided on this matter, which was prepared by
Jörgen Öberg.

For SMHI
[Signature]
Bernth Samuelsson
Acting head of section, Society and safety

SMHI - Swedish Meteorological and Hydrological Institute, SE-601 76 Norrköping
Visitors’ address Folkborgsvägen 17, Tel. +46(0)11-495 80 00 Fax +46(0)11-495 80 01
SMHI
Anton Tamms väg 1 4 tr
SE-194 34 Upplands Väsby

SMHI
Sven Källfelts Gata 15
SE-426 71 Västra Frölunda

SMHI
Hans Michelsensgatan 9
SE-211 20 Malmö

SMHI
Universitetsallén 32
SE-851 71 Sundsvall

Ref.
TRV 2018/11544

Document date
2018-02-28
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Ramböll Sverige AB
anna.holst@ramboll.se

Cc:
File

Response to consultation on Baltic Pipe – a planned gas
pipeline through the Baltic
Facts of the case
A new gas pipeline is planned between Denmark and Poland. The planned pipeline crosses a number of
shipping lanes which have been designated by the Swedish Transport Administration as being of
national interest for transport infrastructure. These are:
• Falstborev - Mön
• Trelleborg - Gedser
• Trelleborg - Sassnitz
• Ystad - Sassnitz
• Gedser - Svenska Björn
Comments
The pipelaying should be carried out in such a way as to minimise the impact on ship movements.
•

The environmental impact assessment should address the areas of national interest for
transport infrastructure as set out above.

•

The environmental impact assessment should also describe the long-term disruption to vessels
in these shipping lanes.

The Swedish Transport Administration has no further comments on the project at this stage.
[Signature]
Lennart Kalander
Head of section, National Planning
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Opinion on comments from the German Bundeswehr on the request for
a survey permit under the Continental Shelf Act in accordance with the
proposal from the applicant GAZ-SYSTEM S.A.
On 9 April, a reply was received from the German office of Bundeswehr Infrastructure,
Environmental Protection and Service to the notification of the Baltic Pipe project under
the Espoo Convention. The opinion was addressed to Danish authorities, but was also
sent to Sweden and Poland. The opinion states that laying the pipeline through the
Swedish Exclusive Economic Zone will take it through military exercise areas for
submarines called Bravo 2, 3, 4 and 5 and that the gas pipeline will prevent these being
used as exercise areas. The applicant has asked for a reply from the Swedish Armed
Forces on how the opinion from the Bundeswehr alters the assumptions behind the
previous comments from the Armed Forces on this matter.
From the standpoint of the Swedish Armed Forces, the Bundeswehr’s reply does not alter
the agency’s views regarding Swedish concerns. We stand by our earlier opinion on the
matter (FM2018-1186:4 Statement from the Swedish Armed Forces to the SGU and
Ramböll). The Swedish Armed Forces therefore have no objections to the above.
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The decision on this matter was taken by Mats Klintäng. Captain Magnus Charpentier
HKV PROD MARIN, defence lawyer Aurora Svallbring HKV LEDS JUR, Captain Olof
Wallentin HKV INS MTS and Jakob Gille HKV LEDS TF Sustainability section assisted
in the final preparation. The last-named also acted as rapporteur.
Klintäng, Mats
Acting Chief of Staff National Defence Department
This document is held in the Swedish Armed Forces’ electronic document and case management system.
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Ramböll Sverige AB
Att. Anna Holst
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Consultation on planned new gas pipeline through the southern
Baltic, the Baltic Pipe project
Recommendation from the Swedish Agency for Marine and Water Management
The Swedish Agency for Marine and Water Management (HaV) has studied the
consultation document.
The Agency cannot make any assessment of the possible environmental impact of the
project at this time. An EIA will be produced at a later date, and only when this has been
done can an assessment be made.
The route of the gas pipeline has not yet been decided. If the route through the Swedish
EEZ is chosen, the pipeline will be laid through the Natura 2000 site ‘Sydvästskånes
utsjövatten’. Within this area there are protected habitats and species that could be
affected by the operation. This could raise further requirements for safeguards,
particularly during the construction period, which need to be considered in the final
choice of route (apart from the fact, for example, that the route will be longer if a different
option is chosen). As part of the Natura 2000 assessment, there should be an account of
possible safeguards to reduce the risk of impacting the natural assets in the Natura 2000
area.
The consultation document sets out what is to be described in more detail in the EIA. The
Agency notes that the aspects which it considers relevant in this connection will be
covered in the EIA. The Agency therefore has no further comments at this time.
The decision on this matter was taken by acting head of section Lennart Sorby;
the rapporteur was Malin Hemmingsson.
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Lennart Sorby
[Signature]
Malin Hemmingsson
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Ulriksdal, 11 June 2018

To Ramböll Environment & Health
Att: karin.skantze@ramboll.se and hakan.lindved@ramboll.se.

The WWF has the following comments on the Natura 2000 consultation document for the Baltic
Pipe natural gas pipeline project:
-

The WWF believes that the planned Baltic Pipe natural gas pipeline from Denmark to Poland
locks Europe into an unhealthy dependence on natural gas for a long time to come. The
dependence on fossil fuels should be examined closely if we are to attain our climate goals.

-

The suggested option for the route of the gas pipeline passes through a part of the Baltic
which is heavily exposed to cumulative stresses. In their environmental impact analyses for
the project, the countries must examine how the construction work and operation will affect
the Natura 2000 sites, endangered species and habitats, and information must be available
before any decision is taken.

-

Protection of marine areas is crucial to conserving biological diversity and maintaining
properly functioning ecosystems, which are a prerequisite to sustainable long-term
exploitation and a sustainable blue economy. The present plan to lay a gas pipeline straight
through the recently (2016) designated Natura 2000 site of ‘Sydvästskånes utsjövatten’ is
very bad news for the porpoise and other species in Swedish waters.

-

The WWF believes that the planning of the gas pipeline from a marine planning perspective
should be examined critically in all countries’ environmental impact assessments. Plans for
gas pipelines are not currently included in the Swedish marine spatial plans and it is unclear
how such pipelines are addressed in other countries’ marine plans.

-

Economic guarantees should be required for restoration works when the gas pipeline is
decommissioned, to guarantee that the pipeline is removed or dismantled in the most
environmentally friendly manner.

Best regards,

Åsa Ranung
Director Marine and Freshwater

President of the Fund:
His Majesty the King

Registered as:
Worldwide Fund for Nature (WWF)
Org. no 802005-9823
Plusgiro 90 1974-6
Bankgiro 901-9746
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2018-03-01
Ramböll Sverige AB
Att. Anna Holst
Box 5343, Vädursgatan 6
SE-402 27 Göteborg

Response to consultation
The municipality of Simrishamn sees the benefit and understands the importance of
linking the European energy market together and has no objections to the proposed gas
pipeline.
However, the municipality believes that the following issues should/need to be
addressed in the forthcoming environmental impact assessment, as these are matters
that could potentially have a major impact both on the Baltic Sea and on nearby land
areas:
•
•

•
•

What are the risks and what impact could an accident, such as a leak or an explosion,
have on the ecosystems in the Baltic and on the municipality of Simrishamn?
How will the risks be handled if an accident should arise during construction? For
example: as we know, there are many munitions in the Baltic, and there are probably
unrecorded instances, i.e. munitions and chemical weapons that have not been
identified or located beforehand.
Could the pipeline give rise to conflicts of interest with other sea-based activities, such
as fishing and energy production?
What is the decommissioning plan for the pipeline? Projected life is 50 years, but what
happens then?

Municipality of Simrishamn
Social Planning Board

ADDRESS :
VI SIT O RS :
T EL . :
E - MAI L :

SE-272 80 Simrishamn
Stortorget 6
+46(0)414-81 90 00
simrishamns.kommun@simrishamn.se

Gothenburg, 28 March 2018
Baltic Pipe Project
anna.holst@ramboll.se

Consultation – Baltic Pipe (document-no BP-1351-0002-SE)
The Swedish Fishermen’s producers’ organisation (SFPO) has received the above consultation
document and been invited to submit comments. The SFPO has the following remarks:
The SFPO regrets that we were unable to attend the consultation meeting on 1 March in Malmö.
The SFPO believes it is essential to arrange a special consultation meeting with the Swedish
commercial fishing industry (as previously suggested to Håkan Lindved from us and to yourselves
from SPF).
From a fisheries perspective, we believe that there could be problems both during the construction
phase and when the work is complete (physical obstacles).
The SFPO feels it is important to minimise all such problems, and we look forward to discussions with
you at a consultation meeting with the Swedish commercial fishing industry.

Best regards,

Peter Ronelöv Olsson
Chairman

Fredrik Lindberg
Representative

SGU
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Natura 2000 consultation - Baltic Pipe project Swedish part of the Baltic Sea
The Geological Survey of Sweden (SGU) received the above document for comment on 3
May 2018. With reference to this, the SGU has the following comments:
In the western part of the route in the Swedish Exclusive Economic Zone, in the Natura
2000 area, the top metre of the seabed is dominated by moraine, boulder and glacial clay
and sand/gravel; see figure 1. The depth of water varies between approx. 30 and 40
metres. Above the boulder and glacial clay, there may be thinner residual and/or mobile
layers of sand/gravel/stones. The bottom here is largely hard with a high load-bearing
capacity, and the sediment and substrate are generally coarse-grained. Blocks can occur,
and the prevailing seabed environment is dynamic and characterised by erosion and
sediment transport. When the pipeline is laid and covered in these areas, the pipeline
itself and the covering material should be laid down in such a way that they do not block
natural sediment transport, which could cause a shortage of sand in some area. The
material should also have a similar composition to that which occurs naturally along the
route, both in terms of sediment dynamics so there is no erosion and transport that could
damage the pipes, and to prevent any deterioration of the substrate for plants and animals.
In the eastern part of the route in the Swedish EEZ, just outside the Natura 2000 site, the
bottom material consists of post-glacial clay. The depth of water is greater and varies
between approx. 40 and 50 metres. Here we find ‘accumulation bottoms’ where finegrained and organic material accumulates (see area of post-glacial clay in figure 1), which
means that the seabed in these areas consists of younger muddy clay sediments with a
high water content, which can bind to metals and organic environmental toxins. This can
be observed in the sediment analyses carried out by the SGU both within its

Geological Survey of Sweden
Box 670
SE-751 28 Uppsala
Visitors: Villavägen 18

Tel: +46 18 17 90 00
sgu.se
E-mail: sgu@sgu.se

Corporate reg. no 202100-2528
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regular surveys and in the Swedish national status and trend monitoring programme
for pollutants in sediment; see SGU report 2016:04 and
https://apps.sgu.se/kartvisare/kartvisare-miljoovervakning-sediment.html.
The SGU would therefore suggest that, during the work of constructing and laying
the gas pipeline, including the work to clear munitions via controlled explosions,
there is a risk of sediments in these basins becoming suspended and spreading. This
suspended material, which could also contain metals and organic environmental
toxins bound to the sediment, could be remobilised and transported and accumulated
in other areas, including the Natura 2000 site. The greatest caution should therefore
be exercised, and all possible steps taken to minimise the spreading of these polluted
sediments.
The SGU would welcome an environmental impact assessment to examine the
impact of the pipeline on e.g. sediment dynamics, the spread of vegetation, substrates
and habitats.
The marine geological map, environmental impact data and sediment descriptions
from samples taken in the area can be obtained from the map viewers ‘Marine
geology’, Marine geology, metals and nutrients’, ‘Marine geology, organic
environmental toxins’ and ‘Environmental monitoring, marine and lake sediments’,
via this link: http://apps.sgu.se/kartvisare/
The description of the marine geology map, Slagbrand, P., & Klingberg, F., 2015:
Beskrivning och maringeologisk karta över Kriegers flak - Ystad K510. Geological
Survey of Sweden, can be obtained from: http://apps.sgu.se/geolagret/.
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Figure 1. Map of marine geology, scale 1:100,000, showing the material, in
geological terminology, which predominates in the top metre of the seabed and
occurs as a thin surface layer within the planned routes in the Swedish EEZ.

The decision on this matter was taken by head of section Lovisa Zillén Snowball.
Geologist Johan Nyberg, rapporteur, assisted in the preparation.
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Lovisa Zillén Snowball

Johan Nyberg
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Baltic Pipe Project – invitation to consultation and consultation meeting
The Geological Survey of Sweden (SGU) received the above document for comment on
22 January 2018. With reference to this, the SGU has the following comments:
In the eastern sections along the route of the planned gas pipeline in the Swedish EEZ,
there are basin areas where more fine-grained sediments and organic material accumulate;
see areas of postglacial clay in figure 1. The seabed in these areas consists of younger
muddy clay sediments with a high water content, which can bind to metals and organic
environmental toxins. This can be observed in the sediment analyses carried out by the
SGU both within its regular surveys and in the Swedish national status and trend
monitoring programme for pollutants in sediment; see figure 1, SGU report 2016:04 and
https://apps.sgu.se/kartvisare/kartvisare-miljoovervakning-sediment.html.
The SGU would therefore expressly suggest that, during the work of constructing and
laying the gas pipeline, including the work to clear munitions via controlled explosions,
there is a risk of sediments in these basins becoming suspended and spreading across
administrative boundaries. This suspended material, which could also contain metals and
organic environmental toxins bound to the sediment, could be remobilised and transported
and accumulated in other areas, including the seabed in other countries’ territory. The
greatest caution should therefore be exercised, and all possible steps taken to minimise the
spreading of these polluted sediments. In that case, the SGU considers that these
environmental impact factors should be limited in both scope and time.
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In the areas along the route close to the Swedish Exclusive Economic Zone, the top metre
of the seabed is dominated by moraine, boulder and glacial clay and sand/gravel. Above
the boulder and glacial clay, there may be thinner residual or mobile layers of
sand/gravel/stones. The bottom here is largely hard with a high load-bearing capacity, and
the sediment and substrate are generally coarse-grained. Blocks can occur and the
prevailing seabed environment is dynamic and characterised by erosion and sediment
transport. When cables are laid and covered in these areas, the cables themselves and the
covering material should be laid down in such a way that they do not block natural
sediment transport, which could cause a shortage of sand in some areas. The material
should also have a similar composition to that which occurs naturally along the route,
both in terms of sediment dynamics so there is no erosion and transport that could damage
the cables, and to prevent any deterioration of the substrate for plants and animals.
Apart from geotechnical, sedimentological and biological samples, future surveys should
also take hydro-acoustic measurements with multibeam echo-sounding and side-scan
sonar and visual observations to obtain information on detailed depths, surface sediment
distribution, spreading of vegetation and unusual objects that could be of historical value,
such as wrecks, or pose a risk, such as old mines. Measurements with sediment echosounding and possibly seismic equipment should also be taken to gain an understanding
of the composition and geotechnical characteristics of the seabed.
The sampling stations in the national sediment monitoring programme have been chosen
because they are located on accumulation bottoms of fine-grained sediment away from
coastal discharges of pollutants; see figure 1. If sediment from laying the pipeline is
stirred up, spread and deposited in these areas, the carefully measured levels and trends in
these pollutants will be ruined. For this reason, the pipeline should be laid in such a way
that it does not affect these stations.
Environmental impact data and sediment descriptions from samples taken in the Swedish
section of the route, and the marine geology map, can be obtained from the map viewers
‘Marine geology’, Marine geology, metals and nutrients’, ‘Marine geology, organic
environmental toxins’ and ‘Environmental monitoring, marine and lake sediments’, via
this link: http://apps.sgu.se/kartvisare/.
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The description of the marine geology map, Slagbrand, P., & Klingberg, F., 2015:
Beskrivning och maringeologisk karta över Kriegers flak - Ystad K510. Geological Survey of
Sweden, can be obtained from: http://apps.sgu.se/geolagret/

Figure 1. Map of marine geology, scale 1:100,000, showing the material, in geological
terminology, which predominates in the top metre of the seabed within the planned routes, and
station SE-12 which is used in the national sediment monitoring programme.
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The decision on this matter was taken by head of section Lars-Inge Larsson.
Geologist Johan Nyberg, rapporteur, also assisted in the preparation.
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Lars-Inge Larsson
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Opinion from the Swedish Maritime Administration on the Baltic
Pipe project - Consultation on planned natural gas pipeline through
the southern Baltic Sea.
Introduction

The Swedish Maritime Administration is responsible for access, navigability and
safety in Swedish waters and shipping lanes. The Swedish Maritime Administration
also works for high transport quality, a healthy environment, regional development
and a balanced transport system. The role of the Administration includes monitoring
shipping routes and port terminals, including their connections to land-based
infrastructure.
Opinion

The Swedish Maritime Administration has studied documents pertaining to the above
matter and assessed the case from a maritime safety standpoint.
The Administration therefore has no comments on aspects or measures relating to e.g.
nature or the environment or the technical details of surveying and construction
methods.
The planned course of the pipeline crosses the deep water route in the southern Baltic
which sees some 28,000 passages per year. The pipeline also crosses ferry routes from
Malmö, Trelleborg and Ystad to the continent. These shipping lanes are of national
interest for transport infrastructure.
The Swedish Maritime Administration considers that the application should be
supplemented with a better account of the proposed route of the pipeline through the
TSS and in relation to the flow of maritime traffic. In light of this it should also
describe and discuss the maritime risks and proposed risk-reduction measures to be
taken both in the construction phase and in the subsequent operation of the installation.
With regard to an assessment of the risk and consequences to shipping from the
project, and the need for measures to increase maritime safety, the Administration
assumes that these will be discussed in continued consultation between the Baltic Pipe
project or its representatives and the relevant authorities. During the consultation
process, the Administration reserves the right to comment further on future
conclusions, restrictions, recommendations and further requirements for future
measures to minimise any negative impact on shipping.
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In this opinion, the Administration therefore takes no definitive position on the
route of the pipeline, its possible relocation and its impact on shipping.
If the project is to use Swedish ports to dispatch pipe components for the
construction, the pilotage manager should be informed as soon as possible.
The Administration recommends that pipes in the at-risk area should if possible be
laid sufficiently deep below the seabed not be damaged by anchors There are no
studies to show how deep an anchor can dig into the seabed in the case of
emergency anchoring. The general recommendation is to lay the pipeline
sufficiently deep; as a general guideline, 2 metres below the seabed where the
bottom material is hard and 4 metres down where it is soft.

The decision on this matter was taken by Infrastructure Manager Bertil Skoog,
assisted by infrastructure coordinators Sebastian Irons and Niklas Hammarkvist
(rapporteur).

[Signature]
Niklas Hammarkvist

[Signature]
Bertil Skoog
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The Swedish Anglers’ Association

Ramböll Sverige AB
Box 17009, Krukmakargatan 21
SE-104 62 Stockholm

Sportfiskarna’s comments on the consultation document for the
Baltic Pipe project
Background
Baltic Pipe is a strategic infrastructure project which aims to create a new connection for gas
deliveries to the European market. Sportfiskarna has been invited to comment on the early
consultation material compiled on behalf of GAZ-SYSTEM S.A. Following initial consultation with
the county administrative board for Skåne, the Baltic Pipe project will be applying for a permit
under the Natura 2000 provisions for the operation, in accordance with Chapter 7 Section 28a
of the Swedish Environmental Code.
The Swedish Anglers’ Association (Sportfiskarna) has studied the document and wishes to
make the following comments.
The association is grateful for the opportunity to comment on the document and has a few
comments at this early stage. One is that the document does not clearly specify the time of
year when the work is to be carried out. The association’s concern is that turbidity in the water
could have an adverse effect on cod spawn, which has been studied and is also mentioned in
general terms in the consultation document. Turbidity will also arise from the ‘ploughing’ when
the seabed is to be excavated and the pipe laid along the bottom. If the work is to be carried
out in areas used for spawning by the western population of Baltic cod, it is naturally desirable
to move works causing turbidity, and ideally works causing other disturbances such as noise, to
other times of the year than during and immediately after the spawning season for cod. It is
well-known that the cod stocks in the Baltic (both the eastern and western parts) are doing very
badly, mainly because of historical overfishing.
A further comment is that it would be good to clarify the type of biological survey to be carried
out concerning fish. Will there be standardised test trawls? Will differing mesh sizes be used as
different fish species get caught in different gear?

For Sportfiskarna,
Markus Lundgren
Fish conservation manager

Sportfiskarna
Svartviksslingan 28
SE-167 39 Bromma
info@sportfiskarna.se
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Response to consultation on Baltic Pipe - a planned gas
pipeline through the Baltic
Summary

Swedish National Maritime Museums (SMM) consider that the forthcoming
geophysical survey, particularly lateral echo-soundings, should be analysed by
marine archaeologists. This is in order to identify any historical remains.

Facts of the case

Before the review of the permit application for Baltic Pipe, a planned natural gas
pipeline through the southern Baltic, Ramböll Sverige AB is conducting a
consultation procedure on behalf of the Polish company Gaz-System S.A. The
purpose of the consultation is to provide information and gather comments for an
environmental impact assessment for the section of the planned pipeline through
waters in the Swedish Exclusive Economic Zone.
Ramböll Sverige AB has asked SMM to submit written comments on the
consultation document ahead of the forthcoming environmental impact
assessment.

Comments

Within the Swedish EEZ which is now relevant to Baltic Pipe there are some ten
registered wrecks but no systematic inventory has been taken of the area. SMM
believes that Stone Age settlements within the Swedish EEZ are most likely to be
found in an area in the western section, where the water is around 20 metres deep.
The consultation and scoping report (section 9.3.3 Archaeology, page 40) discusses
possible Stone Age settlements and shipwrecks and suggests that protective
measures should be taken for these sites. Section 3.3 states that surveys will
include lateral echo-sounding.
A similar case in recent years was the Nord Stream gas pipeline and the planned
Nord Stream 2. In these cases, data from lateral echo-soundings were analysed by
archaeologists, along with photos/film from wrecks that were found.
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SMM also considers that the forthcoming environmental impact
assessment should state that this documentation from lateral echosounding should be analysed by archaeologists. There could also be a
need for documentation from underwater archaeologists or remotecontrolled submersibles to determine whether any remains constitute
ancient monuments and whether they will be affected by the new gas
pipeline.
SMM considers that it should be made clear that possible historical
remains that could be affected by the gas pipeline or anchoring and
construction work should be documented.
Senior curator Leif Grundberg decided on this matter. Curator Mikael
Fredholm was the rapporteur. Head of section Fredrik Svanberg also
assisted in the final preparation.

[Signature]
Leif Grundberg
Senior curator
[Signature]
Mikael Fredholm
Curator
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From:
Sent:
To:
Subject:

Anton Paulrud <anton.paulrud@pelagic.se>
30 March 2018 23:47
Joanna Marchlewska Moberg; Håkan Lindved
Re: Request for comments on the consultation process for the Baltic Pipe project

Hello,
Re: Baltic Pipe.
Within the section of the route of the pipeline that lies within the Swedish Exclusive Economic Zone there
are mainly large-scale Swedish and Danish pelagic fisheries. There are around 30 Swedish pelagic fishing
vessels operating in this area, with an average length of approx. 40 metres. Pelagic fisheries in the Baltic
area had a landed value in excess of SEK 250 million in 2017.
Pelagic fishing covers large areas of the Baltic and causes both controlled and uncontrolled (unintentional)
contact with the bottom. Controlled bottom contact occurs when fishing starts and sometimes when it
finishes. In these cases, the fishermen check that the seabed is clear over a large area. Uncontrolled bottom
contact sometimes happens when they go after fish that have swum down close to the seabed. The trawl
can turn down in the water and hit the bottom with considerable force (a 10-tonne trawl towed by a
5,000 HP vessel). A trawl hitting a pipeline could cause serious damage to the pipe or pull the whole pipe
along with it. The trawl, other equipment or the vessel itself could be damaged or the crew injured. An
average pelagic trawl today is worth around SEK 3 million.
Analyses that have been carried out indicate a change in fishing practice around Nord Stream 1, with pelagic
fisheries avoiding the pipeline. We may expect similar behaviour in relation to Baltic Pipe. This involves
either raising the trawl towards the surface to pass over the pipeline or avoiding the area around the
pipeline altogether. This now causes major losses in the form of lost opportunities for fishing.
Swedish Pelagic Federation PO sees a need for consultation in the form of a face-to-face meeting to discuss
the intended pipeline.
Best regards, Anton

Swedish Pelagic Federation PO (SPF)
MD, Anton Paulrud
Fiskebäcks Hamn 32
SE-426 58 Västra Frölunda
Tel: +46 76 846 6808
E-mail: Anton.Paulrud@pelagic.se
Web: www.pelagic.se

From:
Sent:
To:

Joanna Marchlewska Moberg <joanna.moberg@ramboll.se>
2 March 2018 09:38
fredrik@yrkesfiskarna.se; Anton Paulrud <anton.paulrud@pelagic.se>; info@hkpo.se;
staffan.larsson@stpo.se; po.gavlefisk@gmail.com; klas@scanfjord.se;
ola@svenskfiskodling.se; reia@telia.com; hkpo.sverige@gmail.com
Cc:
Håkan Lindved <Hakan.Lindved@ramboll.se>
Subject: Request for comments on the consultation process for the Baltic Pipe project
Hello,

Before the review of the permit application for Baltic Pipe, a planned natural gas pipeline through the
southern Baltic, Ramböll Sverige AB is conducting a consultation procedure on behalf of the Polish company
Gaz-System S.A. The purpose of the consultation is to provide information and gather comments in order to
compile an environmental impact assessment for the part of the planned pipeline through the waters in the
Swedish Exclusive Economic Zone. You are welcome to submit your comments, which will be included in the
consultation process. It may be helpful to hold a separate meeting with representatives of the commercial
fishing industry. Please indicate whether you are interested in attending such a meeting. Please send your
comments by 1 April to the address below. Attached is a scoping report.
Best regards,
Joanna Moberg
Direct +46 (0)10 615 60 00
Mobile +46 (0)72 146 82 48
Joanna.moberg@ramboll.se
________________________________________
Ramböll Sverige AB
Skeppsgatan 5
SE-211 11 Malmö
Sweden
www.ramboll.se

From:
Sent:
To:
Subject:

Goran.Loman@vattenfall.com
31 May 2018 11:05
Karin Skantze
Re: Kriegers Flak wind farm and Baltic Pipe

Hello Karin, and thank-you for the information on Baltic Pipe.
I note that you have identified a number of wind farm projects and cables in the area you are studying. I
would stress that Vattenfall has a wind farm project authorised by the Swedish Government under the Act
on the Swedish Exclusive Economic Zone at Kriegers Flak, in the EEZ (see table below). Vattenfall also has a
permit under the Swedish Act on the Continental Shelf to lay electric cables in the EEZ from the territorial
limit to the substation. Vattenfall is actively working on this project and installation is expected to be
complete around 2022-2023.
Coordinates for points A-L which delimit the wind farm area (apart from the export cable). Coordinates
according to reference system WGS 84.
Point
East
North
A
13°08'30.00"
55°01'03.00"
B
13°03'50.00"
55°04'00.00"
C
12°58'55.00"
55°05'56.00"
D
12°59'20.00"
55°06'24.00"
E
13°03'17.00"
55°06'33.00"
F
13°04'33.00"
55°06'40.00"
G
13°06'50.00"
55°05'46.00"
H
13°07'50.00"
55°05'12.00"
I
13°09'41.00"
55°04'44.00"
J
13°12'18.00"
55°03'08.00"
K
13°11'35.00"
55°02'48.00"

L
13°11'11.00"
55°02'19.00"
Vattenfall cannot accept any gas pipeline within the authorised wind farm and considers that there should
be a clearance of at least 500 metres between any future gas pipeline and the wind farm.
The export cables from the wind farm will be laid about one metre beneath the seabed, and there needs to
be a further safe distance to any gas pipeline. If Baltic Pipe needs to cross the export cable from the wind
farm, whether or not this has been laid when the gas pipeline is installed, Baltic Pipe must bear the liability
and cost of this. The design of the crossing must be approved by Vattenfall.
We look forward to a meeting with Baltic Pipe to discuss this further.
Best regards,
Göran
_____________________________________________________________
Göran Loman, PhD
Senior Project Manager
Vattenfall AB
BA Wind, BU Offshore
Market Development
First floor
1 Tudor Street
Stortorget 3
London EC4Y 0AH SE-211 22 Malmö
England, UK
Sweden
Mobile: +46 (0)70 549 36 10
goran.loman@vattenfall.com
www.vattenfall.com
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Camilla Burman
Tel: 036-15 59 61
Mobile: +46(0)70 280 26 44
E-mail: camilla.burman@jordbruksverket.se
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COMMENTS

Ref. 3.7.17-

2018-02-21

00995/2018

Ramböll Sverige AB
Att: Anna Holst

anna.holst@ramboll.se
Box 5343
SE-402 27 GÖTEBORG

Consultation comments – Baltic Pipe
The Swedish Board of Agriculture has been invited to participate in the
consultation process for the Baltic Pipe gas pipeline project. The material sent out
includes an invitation to a consultation meeting on 1 March 2018 and a
consultation document in the form of a scoping report. Comments on the report
can be submitted up to the end of March. The scoping report relates to the
Swedish part of the Baltic Pipe project, which is a planned gas pipeline between
Denmark and Poland which will pass through the Swedish or the German
Exclusive Economic Zone.
The comments submitted by the Board are based on our responsibility to promote
the fishing industry.
General comments
The Swedish Board of Agriculture considers that there should be consultation
with all fisheries and recognised producers’ organisations in the fisheries sector. It
is good that two producers’ organisations are included in the distribution list for
consultation, but the Board would like all fisheries and recognised producers’
organisations in this sector to be given the opportunity to participate. In Sweden
there were eight recognised producers’ organisations as of December 2017. The
list below gives the e-mail address of each producers’ organisation as a link in
brackets.
•

Swedish Fishermen’s producers’ organisation (SFPO)

•

Swedish Pelagic Federation producers’ organisation (SPFPO)

•

Swedish deep sea and coastal fishermen’s producers’ organisation (HKPO)

•

Cod fishermen’s producers’ organisation (STPO)

•

Gävlefisk producers’ organisation (PPG)

•

Swedish shellfish farming producers’ organisation economic association (SSPO)

•

Swedish recirculating fish farmers (RecirkFisk)

•

Norrbotten inshore fishermen’s producers’ organisation (NKFPO).

The Swedish Board of Agriculture also feels that there should be consultation on
marine spatial planning, which is the responsibility of the Swedish Agency for
Marine and Water Management.
Swedish Board of Agriculture | SE-551 82 Jönköping | +46(0)36-15 50 00
www.jordbruksverket.se | jordbruksverket@jordbruksverket.se
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As new pipelines mean that a large area of the seabed will be affected and future
accidents or incidents cannot be ruled out, the Board believes that the impact
analysis should include a section on liability. Who would be held legally and
financially liable in the event of an accident or incident? The Board also feels that
the impact analysis should cover a possible change in fishing and trawling
patterns as a result of more pipes and cables on the seabed.
The Swedish Board of Agriculture is happy to take part in the continued
consultation work, but does not intend to come to the consultation meeting on 1
March 2018.
Specific comments
Section 4.1 states that the Baltic Pipe pipeline may cross the Nord Stream
pipeline if the route through the Swedish Exclusive Economic Zone is chosen,
but that the depth is sufficient to ensure that the largest vessels can pass
unimpeded. As herring and sprat are two of the commonest species (according to
section 9.2.3), but also two of the most heavily fished species in the Baltic
(section 9.3.2), the Board wonders whether there is also sufficient space for float
trawling where these pipelines could cross each other. The Board would like to
see this addressed in a future impact analysis, with an indication of whether this
could lead to a change in fishing practice, including trawling patterns.
The Board would also like an analysis of all fisheries to be included in any
future assessment. By way of background to our question, it should be noted
that, according to the industry, two otter boards are used in float trawling, each
weighing between 4 and 6 tonnes. The weight of a complete trawl (i.e. including
catch) averages around 23 tonnes. The average length of a pelagic trawler is
about 38.5 metres, and the largest vessels are around 60 metres. The vessels that
practise float trawling are getting bigger and bigger, and the new investments are
in vessels measuring around 60 metres. A trawl for these boats is approx. 100
metres wide, 80 metres high and 400-500 metres long.
It is very good to see that the socio-economic environment is part of the impact
analysis, and that economic value is mentioned in section 9.3.2. The Board
would once again stress the importance of analysing the effects on all fisheries.
Fishing in the Baltic is mainly concerned with cod, herring and sprat (see section
9.3.2), and in view of this, the impact analysis should also include information
and findings for both bottom trawling and float trawling (often referred to as
pelagic trawling). Fishing with a float trawl means that the trawl can be
deployed at the desired depth in order to catch pelagic fish wherever they are.
This means that the float trawl is in the open water and can be towed by one or
two fishing boats. If we study the years 2010-2014, we find that both volumes
and values were higher for float trawling than for bottom trawling (see table 1).
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Table 1. Value and volume caught in Sweden and the Baltic,
average 2010-2014.
Value, SEK

Volume, kg

1,072,870,157

176,461,802

- of which: float trawling

314,674,021

105,920,422

- of which: bottom trawling*

515,449,806

51,114,550

Of which: fishing in the Baltic**

313,862,729

94,244,572

- of which: float trawling

179,303,659

74,908,526

- of which: bottom trawling*

104,575,819

17,249,589

Total for Sweden

Note: * Bottom trawling includes small-scale fishing for herring and sprats.
** The Baltic covers FAO area level 4.
Source: Swedish Agency for Marine and Water Management

If a future impact analysis concludes that the construction and operation of the
pipelines could conceivably have a negative impact on fishing, it is important for this
to be explained and justified in the impact analysis. For example, it would be good to
have an analysis of how any such adverse impact could affect the industry and its
ability to practise fishing in the future.
Section 9.3.4 states that there are no established tourist and recreational areas in the
offshore part of the project. The Swedish Board of Agriculture would also like to see
consultation with e.g. fishing charters in the Baltic, Sportfiskarna and Swedish fishing
tourism companies.

Head of section Kristina Mattsson decided on this matter. Camilla Burman was the
rapporteur. Daniel Melin, Veronica Andrén and Maria Jameke also assisted in the final
preparation.

[Signature]
Kristina Mattsson
[Signature]
Camilla Burman

SWEDISH TRANSPORT
AGENCY
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Response to consultation
Date

File-no/ref.

2018-03-28

TSS 2018-305

Your date

Your ref.

2018-01-22

BP-1351-0002-SE

Ramböll Sverige AB
Att. Anna Holst
anna.holst@ramboll.se

Opinion on the Baltic Pipe project – Consultation on
planned gas pipeline through the southern Baltic.
Summary
Ramböll Sverige AB has invited the Swedish Transport Agency to submit
comments ahead of an environmental impact assessment for the Baltic Pipe
project. The environmental impact assessment concerns the part of the planned
pipeline through the waters in the Swedish Exclusive Economic Zone.
Comments from the Swedish Transport Agency
This opinion from the Swedish Transport Agency is concerned with shipping.
The Agency welcomes the project and its aim of strengthening the European
single market in energy by supporting the EU’s energy policy goal of safe, cheap
and sustainable energy.
The Agency has no comments on the route of the pipeline at present. However,
we note that proposed routes for the gas pipeline touch on or cross traffic
separation schemes adopted by the International Maritime Organization (IMO).
The Agency feels that the impact of the gas pipeline on shipping in both the
construction and operational phases should be described more clearly in the
environmental impact assessment, before a final routing is decided on.
Risk analyses for shipping and suggestions for risk-reduction measures should be
appended to the EIA. This risk analyses and risk-reduction measures should also
be discussed in the future in consultation with the relevant authorities, including
the Swedish Transport Agency.

Swedish Transport Agency
Aviation and Maritime
SE-601 73 Norrköping

Tel. +46(0)771-503 503

Visitors’ address

transportstyrelsen.se
sjofart@transportstyrelsen.se

Olav Kyrkogata 35, Norrköping

Fax +46(0)11-185 256

Johan Skogwik
Infrastructure Unit
Maritime traffic section
johan.skogwik@transportstyrelsen.se
+46(0)10-495 33 37

SWEDISH TRANSPORT
AGENCY
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Date

2018-03-28

File-no/ref.

TSS 2018-305

This matter was decided by head of section Andreas Holmgren. Johan Skogwik,
rapporteur, assisted in the final preparation.

Andreas Holmgren
Head of the Maritime Section
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Contact person

Environment department
Charlott Stenberg
+46(0)10-224 1607
charlott.stenberg@lansstyrelsen.se

Gaz-System
Ramböll
Att. Håkan Lindved
Hakan.lindved@ramboll.se (via e-mail)

Consultation on the planned Baltic Pie gas pipeline project
Comments from the county administrative board
The county administrative board for Skåne attended the consultation meeting held by GazSystem and Ramböll in Malmö on 1 March 2018 concerning the Baltic Pipe gas pipeline
project. The CAB raised a number of comments and questions orally at this meeting, but also
wishes to take this opportunity to submit a written opinion.
The board considers that the operation in question requires not only a permit under the Swedish
Continental Shelf Act but also a Natura 2000 permit and an assessment of the impact on the
harbour porpoise (Phocoena phocoena), which is a protected species listed in Annex 4 to the
Species and Habitats Directive. The impact on the protected area and the endangered species
will be dealt with in a separate exercise, but the present permit procedure should also examine
the possible impact of the operation in the affected area. The board believes that the impact of a
gas pipeline within the Swedish Exclusive Economic Zone cannot be judged before the impact
on the Natura 2000 site and the species it is meant to protect has been examined.
For the CAB, it is important for the application to focus on the parts that could affect the area
within the Swedish EEZ.
Section 3.2 Route of the gas pipeline and alternative landfalls

It emerged at the meeting that the option of routing the pipeline through the Swedish EEZ was
chosen because there are several other interests in the German EEZ which the company judges
harder to reconcile with a pipeline than laying it through a Natura 2000 site. Section 3.2 of the
consultation document does not adequately explain what these other interests are, but they seem
to focus on infrastructure and extraction and not on major natural assets. A Natura 2000 site
established under the Species and Habitats Directive does not constitute an area of interest to a
single country but is of interest to the whole of the European Union.
Section 3.4 - 3.5 Construction work at sea and Seabed works to protect the pipeline

The county administrative board feels it is important for the company to describe in detail the
construction methods to be used, and how much of the seabed will be affected by each
construction method, both directly and indirectly. If

Postal address

Visitors’ address

Tel.

SE-205 15 Malmö

Södergatan 5

+46(0)10-2241000 s/b

SE-291 86 Kristianstad

Ö Boulevarden 62 A

+46(0)10-2241000 s/b

Fax

Bankgiro

E-mail

www

102-2912

skane@lansstyrelsen.se

www.lansstyrelsen.se/skane
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artificial materials are to be used, the operator must state where they come from and what they
consist of. The company stated in its consultation report that sediment may need to be moved to
improve the seabed conditions. Will more measures be taken to level the bottom apart from
laying the pipes in a trench, rock-dumping etc.? According to the consultation document, there
could also be a possibility of filling the trench with material from the seabed. The company
needs to state whether it means material that has been dug out or material from other areas of
seabed. In the latter scenario, this should also be included in the account of the impact from the
operation.
Section 3.4.2 and 3.10 The pipelines: production, laying and anodes, and
Decommissioning

The company should discuss any possible leakage of substances from the pipeline during and
after operation. If the pipes are left on the seabed, will there be any harmful substances that
could leak out?
Section 3.7 Testing

The company should explain how the testing of the pipes will be performed. The consultation
document on measures within the Swedish Exclusive Economic Zone mentions that the pipeline
will be tested in such a way that chemicals will be discharged into the sea. At the consultation
meeting, it was stated that this would only be an issue along the Danish and/or German coast. If
this activity could affect the area within the Swedish EEZ, this should also be stated.
Section 7 Environmental impact assessment – method

The assessment criteria listed for the sensitivity of a resource or receptor do not take account of
whether a species or habitat is threatened, only how important they are for the functioning of an
ecosystem (7.1). This is an omission. The applicant should also describe the impact and the
effect the operation could have with regard to the threat and conservation status.
Table 7.2: The cumulative impact should be viewed at the population level and for the relevant
habitats based on the argument above. For many species, there will be a cross-border impact.
It is not clear from table 7.3 what distinguishes the impact at a ‘local’ and a ‘regional’ level.
This is also part of the cross-border, cumulative impact on populations which needs to be
examined in a context where we take an overall view of areas used in a particular way by
different species and also used within the same population. For species that have populations in
which individuals move across large areas and across administrative borders of varying
magnitude, this is especially important. If all or many of the deep sea shoals are exploited in e.g.
the Baltic, this could have a major impact on some species of seabird as they would no longer
have any place to over-winter. The same could be true of species associated with different
bottom types; for example, if all/many areas that are important sources of propagation for larvae
are exploited, the bottom fauna could be impoverished over a very large geographical area. For
the Baltic porpoise, there is a risk of the population being left without areas that can provide
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enough food and other resources for long-term survival if many areas are exploited at the same
time or are in different phases of exploitation. It is important, therefore, not to look only at the
local impact of an operation on a particular species. We need to understand the ecology of a
species and other influencing factors within its range in order to assess the true cumulative
impact on that species.
Section 9.1.2 Hydrography and water quality

The company should state whether and/or how the gas pipeline will affect the exchange of
saltwater into and out of the Baltic.
Section 9.1.5 Underwater noise

At the consultation meeting, the CAB asked questions about noise from the pipeline and
whether the pipeline could have a deterrent effect on fish and mammals. The company needs to
describe the impact of the pipeline when it is in operation. If there are studies of existing
pipelines, these should be cited.
The consultation document states that geotechnical surveys (3.9) will be required to support the
operation of the pipeline. How often will these samples be taken and what do they entail?
9.1.6 Sites with conventional and chemical weapons

If surveys of the area reveal that munitions need to be cleared, this should be discussed as part
of the impact of the operation.
Section 9.2.5 Seabirds and migratory birds

The company should describe the direct and indirect effects of the operation on seabirds. The
reason why the county administrative board for Skåne did not suggest adding the
‘Sydvästskånes utsjövatten’ Natura 2000 site to the SPA network was a lack of documentation
on the possible use of the area by seabirds. Only the north-western parts bordering the
‘Falsterbohalvöns havsområde’ nature reserve and the overlapping Natura 2000 site have been
regularly surveyed and found to be very important to several species of seabird. The depth of
water within ‘Sydvästskånes utsjövatten’ is not so great that several species of diving duck
cannot reach the bottom in a large part of the site.
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Section 9.2.7 Protected areas, including Natura 2000 sites

The company should describe in the application the total impact of the operation on the
environment with in the Natura 2000 site ‘Sydvästskånes utsjövatten’ and the species and
habitats the site is intended to protect.
The account of protected areas in Swedish waters should be amended with respect to the
‘Falsterbohalvöns havsområde’ nature reserve. ‘Falsterbohalvöns havsområde’ is barely
mentioned, but the nature reserve completely overlaps the two large Natura 2000 sites which are
bigger at sea than in land. The same section states that the pipeline will be left on the seabed;
there should be a description of the long-term environmental impact of this. It also says that the
extent of the impact on the seabed will be studied and assessed during the project. A description
of the expected impact should logically be produced before the construction project is permitted
to proceed.
The CAB’s report on habitats occurring within the Natura 2000 area was discussed at the
consultation meeting. This report is based on the SGU’s analysis of the surface substrate. When
the CAB proposed the site and listed the habitats, there was uncertainty concerning the SGU’s
category of ‘sand, gravel and stones’ and the distribution of the different fractions. It is possible
that this category should be classed as ‘’sublittoral sandbanks’ or ‘reefs’. The CAB assumes that
the surveys to be carried out will determine what this bottom substrate is.
Section 9.3.2 Commercial fishing

The company needs to produce data on current fishing in the area. Data can be obtained from
the Swedish Agency for Marine and Water Management; for boats <12 metres, data can be
requested from the ‘coastal fishing journal’ and for larger vessels from the e-logbook. Note that
trawlers only report the launch position of the trawl. That means that they can set the trawl
within a box and draw out, or set it outside a given area and draw into or right across it. So the
boxes cannot be too small or the catch figures will not be accurate. The company should also
find out about the current conditions for fishing in the area. In February 2018, fishing was down
in the area because of the suspension of trawling following quota reductions and big problems
with seal damage to net-caught fish and seal worm in the cod. This may be contributing to low
catch figures right now, but it could change over time.
The company should state whether the pipeline will be over-trawlable. Pelagic fishing will
involve less conflict with a pipeline than bottom-trawling in the area.
Section 9.3.3 Archaeology (cultural heritage)

The planned route does not appear to affect any listed remains, but one problem is that most
ship and aircraft wrecks are not recorded. Even unregistered wrecks are protected by law, and
aircraft wrecks are also regarded as war graves by the countries concerned. The operator must
therefore survey the proposed route with sonar scanning and magnetometers. This is particularly
important in view of the risk of explosive materials such as mines being found on the seabed.
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When it comes to Stone Age settlements, the depth is probably too great along large parts of the
route (i.e. more than 28 metres) for there to be any settlements. The route is so long that spotchecks to locate settlements are probably not a suitable method.
Section 9.3.5 Cables, pipelines and wind farms

Svenska Kraftnät has started the permit application process for a direct-current connection, the
Hansa Powerbridge, between Sweden and Germany in the affected area. There is already an
existing wind farm on the German part of Kriegers Flak and permits to build wind farms on
both the Danish and the Swedish sections of the same shallows. It is important for the
company’s application to cover the possible cumulative effects that the pipeline, together with
these other operations, could have on the area.
Monitoring programme

The company must establish a monitoring programme to oversee the operation during the
construction and operational phases. This monitoring programme should be drawn up in
consultation with the county administrative board for Skåne, the Swedish Coast Guard, SGU,
the Swedish Environmental Protection Agency, the Swedish Maritime Administration, the
Swedish Transport Agency, the Swedish Agency for Marine and Water Management and
SMHI.
This matter was dealt with by head of section Kristian Wennberg, decision-maker, and water
officer Charlott Stenberg, rapporteur. Administrators Lars Mohlin, Josefine Andersson, Eva
Ohlsson and Anders Rosendahl also assisted, without taking part in the decision.

Kristian Wennberg
Charlott Stenberg
This document has been processed electronically wherefore it has no signature.
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karin.skantze@ramboll.se

Response to consultation on Baltic Pipe in the Swedish part of
the Baltic
Summary
The Swedish University of Agricultural Sciences (SLU) considers that the EIA should clearly
describe alternative routes that do not pass through the designated habitats in the area, and
alternatives that do not pass through the Natura 2000 site.
The SLU stresses that the EIA should study the impact on the conservation status of the
designated habitats (not ‘just’ the impact on these habitats) both at the area level and at the
biogeographical level.
The SLU believes that the EIA should include an account of the impact on major structures
and functions for the designated habitats, particularly the natural distribution of species and
sedimentation. For this we need data from biological surveys.

General comments
A survey of species should be carried out as a basis for the EIA, particularly within the
designated habitats. This data is needed in order to describe the fundamental environmental
conditions. Knowledge of the fundamental environmental conditions is important for us to be
able to monitor and assess the impact on the ‘natural distribution of species’ which is an
important structure and function for the designated habitats ‘sandbanks’ (1110) and ‘reefs’
(1170).
The conservation status should be assessed at different geographical levels, i.e. both at the
area level and at the biogeographical level. It is important to look at how much the area of
protected sandbanks (1110) in this Natura 2000 site contributes to its status and conservation
at the biogeographical/national level.

Postal address: Box 7070, SE-750 07 Uppsala

Tel.: +46(0)18-67 10 00 (s/b)

Visitors’ address: Almas allé 8

Mobile: +46(0)70-544 1674

Org-no: 202100-2817

Fredrika.von.sydow@slu.se

www.slu.se

Response to consultation on Baltic Pipe in the Swedish part of the Baltic

Current conditions during and after construction are an aspect that should be examined. If the
current conditions change, sedimentation and the possibility of re-colonisation could be
affected.
An important structure and function for reefs (1170) is little or no sedimentation. It is
therefore important for the EIA to establish the extent of the area affected by sedimentation
during the construction process.

The decision on this matter was taken on behalf of the Principal by Torleif Härd of the
Faculty of Natural Resources and Agricultural Sciences; the rapporteur was consultation
coordinator Fredrika von Sydow. The content was drawn up by programme head Lena
Tranvik with habitat officers and marine biologists Anna Westling and Ingrid Wänstrand, all
with the Species Database.

[Signature]
Torleif Härd
Head of Faculty
[Signature]
Fredrika von Sydow
Consultation coordinator
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1. Introduction
This report concerns potential impact on harbour porpoises from the proposed Baltic Pipe gas
pipeline from Poland to Denmark through the southern Swedish waters. This report only cover the
part of the pipeline that goes through Swedish waters and only assess impacts on Swedish territory.
The report is divided in two parts: a baseline and an assessment. The aim of the baseline part is to
describe the biology, distribution, abundance and legal protection of the harbour porpoise. The aim
of the assessment part is to assess the magnitude of impact from construction and operation of the
pipeline on harbour porpoises in the area. Baseline and assessment are based on existing data and
literature; no additional data were collected specifically for this report.

Figure 1-1 Map of the planned Baltic Pipe route from Poland to Denmark through the Swedish EEZ. Swedish N2000

areas for porpoises are indicated. The summer management borders for the Belt Sea population of porpoises (from the
black line and westward) and the Baltic harbour porpoise summer population (from the yellow dashed line and
eastward) are indicated.
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Harbour porpoise (Phocoena phocoena)

Harbour porpoises are abundant in most shelf waters on the Northern hemisphere and is found in
high numbers in the Western Baltic (Kattegat and the Danish Straits). Abundance is very low in
the Baltic Proper, however, creating a strong gradient in density in the waters south of Skåne and
Blekinge, from the large population in the west to the very small and critically endangered
population in the waters east of Bornholm. The waters around Bornholm constitutes a mixing
zone, where animals from both populations can be found (Sveegaard et al., 2015).
Population structure

Studies on morphometric skull differences (Galatius et al., 2012) and genetics (Wiemann et al.,
2010; Lah et al., 2016) have aimed to elucidate the population structure between the Belt Sea and
Baltic Sea porpoise populations. Both studies found that three populations (or subpopulations) may
exist in this area, namely 1) in the Baltic Proper, 2) in the western Baltic, the Belt Sea and the
southern Kattegat (hencefort called the Belt Sea population) and 3) in Skagerrak and the North Sea.
These studies, however, were not able to determine exact borders between the populations, perhaps
due to some overlap in distribution between them. These overlaps located in so-called transition
zones were examined further by re-examining the genetics and including data from satellite tracked
porpoises (Sveegaard et al., 2011) and passive acoustic monitoring (subset of data from SAMBAH
2016 (see below and sambah.org)) to determine the best possible management area for the Belt Sea
population (Sveegaard et al. 2015a). It was found that during the summer period (May-Sept) a clear
decreasing gradient in porpoise density occurs east of 13.50 E, indicating that only few porpoises
from the more abundant Belt Sea population cross this line (Figure 1-1, Figure 1-2)
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Figure 1-2 Left panel: map of the transition zone between the Belt Sea and Baltic Sea populations, with
SAMBAH acoustic stations shown with red dots. Right panel: Showing the average number of minutes with
porpoise detections per day. Each line shows the monthly variation in half degree longitude increments over
the area shown in the left panel (From Sveegaard et al. 2015a).

The border at 13.50 E is, however, not the best management border for the porpoise population in
the Baltic Proper. Based on acoustic detections at 304 passive acoustic monitoring (PAM) stations
deployed across the Baltic covering all Baltic EU countries from Finland to Denmark for two years
(2011-2013), the SAMBAH project concluded that the most parsimoneous management border
during summer (May-Sept) was a straight line from Listerlandet peninsula in Sweden to Jarosławiec
in Poland (Figure 1-1) (SAMBAH, 2016). During winter, no clear management border between the
two populations could be determined since the animals were dispersed more widely compared to
summer. The distribution during the summer period is of high importance to the population structure
since both calving and mating occur in this season.
The management border of the Belt Sea population is supported by satellite tracking of 94 porpoises
during the years 1997-2015, incidentally live caught in pound nets, and equipped with satellite
transmitters. Individual animals were tracked for up to 522 days. All animals were caught in Danish
waters within the proposed management area for the Belt Sea population (Kattegat, Belt Seas or
Western Baltic) (Sveegaard et al., 2015).
The entire Baltic Pipe route between Sjælland and Poland is within the transition area between the
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Baltic and the Belt Sea population and individuals from both populations may thereforebe expected
in the area. The Baltic Pipe route does however cross the Belt Sea summer management border
indicating that in the Summer (May-September), the area west of this border is more likely to be
occupied by individuals from the Belt Sea populations than the Baltic population. In the Winter
(November-April), the area of the Baltic Pipe route is likely to be inhabited by individuals of both
populations.

Distribution and abundance

The harbour porpoise is the smallest but also the most numerous cetacean in Europe. It is widely
but unevenly distributed throughout European waters. The distribution is presumably linked to the
distribution of prey (e.g. Sveegaard et al., 2012), which in turn is linked to parameters such as
hydrography and bathymetry (Gilles et al., 2011).
It has not been documented that porpoises have specific migration patterns in the Baltic area.
However, studies have identified a trend in acoustic detections in the southern Baltic Sea, suggesting
that porpoises may follow a generalized westerly movement in fall/winter and back again in spring
moving through the waters around the Baltic Pipe route (Gallus et al., 2012; Benke et al., 2014).

1.3.1 Harbour porpoises in the Baltic Proper

Until the first half of the 20th century, the harbour porpoise was widely distributed in the Baltic Sea,
but a dramatic decline has been observed during the past 50-100 years. Until recently, little was
known about the distribution and status in the Baltic Proper (Skora et al., 1988; Andersen et al.,
2001; Koschinski, 2002). The severe decline of the harbour porpoise population in the Baltic Proper
makes it the smallest population of harbour porpoises in the world (ASCOBANS, 2002) and it is
now listed as “critically endangered” by the International Union for Conservation of Nature (IUCN).
Two visual surveys of population size in the Baltic Proper have been conducted (with low resolution
in coverage and very low statistical power) and estimated 600 (95% CI 200-3300) animals in 1995
(Hiby and Lovell, 1996) and 93 (95% CI 10-460) in 2002 (Berggren et al., 2004), respectively. In
2016, the SAMBAH project using extensive static acoustic monitoring (see above) estimated the
remaining number of porpoises in the Baltic Proper to be app. 500 (95% CI 80-1,100) (SAMBAH,
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2016).
The porpoise detections from the SAMBAH project were analysed as Porpoise Positive Seconds
per day (PPS) and split into two seasons (Figure 1-3 and Figure 1-4). In the summer period, the data
were further divided into the two population groups (east and west of the estimated population
border, respectively). Porpoises in the Baltic Proper concentrate during the breeding period in
summer around the shallow Midsjö Banks south of Gotland and Öland (Figure 1-3). There is a clear
drop in density from this area in all directions, supporting the assertion of a relatively isolated
population. The porpoises in the transition zone west of the Baltic Prober population border
concentrate in thewestern part of the area (Figure 1-3)
During winter the porpoises in the SAMBAH project area are more widespread and were detected
as far north as the southwestern Finnish waters. Furthermore, porpoises were detected on the
majority of stations on and near the Baltic Pipe route although most porpoises were detected in the
southwestern part near Adler Grund and along the Swedish border.
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Figure 1-3 Summer distribution of porpoise detections in the western Baltic Sea (Data from the SAMBAH
project – study area shown in green). Each acoustic station is shown with a dot. If porpoises were detected,
the dot is filled and scaled in size to the relative density of ‘porpoise positive seconds per day’. If no
porpoise was detected, the station is shown as a white dot.
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Figure 1-4 Winter distribution of porpoise detections in the western Baltic Sea (Data from the SAMBAH
project). Each acoustic station is shown with a dot. If porpoises were detected the dot is black and scaled in
size to the relative density of ‘cetacean positive seconds per day’ (CPSday). If no porpoises were detected,
the station is shown with a white white circle.

Predictions of probability of occurrence of harbour porpoises were modelled for each month during
the SAMBAH project (Figure 1-5). Results resemble the results of the actual detections (Figure 1-3
and Figure 1-4) and show that during the summer season, high probability of detection occurred on
and around the offshore banks south of Gotland and east of Öland. The aggregation of animals in
this area is most obvious during May–August, i.e. the breeding period. This is also the period when
the separation from the cluster in the southwestern area between Denmark, Germany and Sweden
is most clear. During the winter season, especially during January–March, animals were more spread
out, and intermediate probabilities of detection occurred along the coasts of Poland and the Baltic
states, and also in Finnish and northern Swedish waters.
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In the area of the Baltic Pipe route, the distribution of probability of detection conforms well to the
raw porpoise detections above: The probability of porpoise detections increases from east to west
and is highest in the Baltic Pipe area from May to November.
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Figure 1-5 Predicted probability of detection of porpoises in the study area, for each month Jan-Dec (From
SAMBAH 2016). Red represents the highest probablilty of detecting a porpoise and blue the lowest.

1.3.2 Harbour porpoises in the Belt Sea

The Belt Sea holds high densities of porpoises especially in the Sound, Great Belt, Little Belt and
Fehmarn Belt. Based on ship surveys in 1994, 2005 and 2012, the number of porpoises residing in
this area was estimated to be 28,000 (95% CI: 11,916 - 65,432, 1994), 11,000 (95% CI: 6,218 18,117, 2005) and 18,000 animals (95% CI: 10,892 - 31,406, 2012), respectively (Sveegaard et al.,
2013). Sveegaard et al. (2015) analysed existing data on distribution, genetics and morphology of
the Belt Sea population and defined the best possible eastern management delimitation during
summer to be at 13.5˚E (Figure 1-1, 2-1). The Baltic Pipe route crosses this border. This separation
does not mean that individuals from the Belt Sea population cannot be found in the area east of the
separation line, rather that these waters are relatively unimportant to the Belt Sea Population.

Reproduction

In the Baltic, harbour porpoises have a maximum length of 1.8 m and a maximum weight of up to
90 kg. They are relatively short-lived compared to other toothed whales, with a maximum recorded
lifetime in the wild of 23 years (confirmed by dentinal growth layer groups, Lockyer and Kinze,
2003).
The breeding period of Baltic harbour porpoises begins in mid-June and ends in late August.
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Ovulation and conception typically take place in late July and early August (Sørensen and Kinze,
1994). The gestation time is approx. 11 months and females can thus give birth to a single calf in
early summer. The calf begins suckling immediately after parturition and accompanies its mother
until March the following year and possibly longer. As females often give birth every year, the
suckling period will usually end after 12 months at the latest. Females can conceive when they are
3 or 4 years old (Kinze et al. 2003). Changes in food resources may influence the reproduction of
porpoises.
For the Belt Sea population, no specific reproduction areas have been identified, but calves seem to
be sighted throughout the population range. Areas of high porpoise density may therefore also be
considered important for reproduction (Hammond et al., 1995; Kinze et al., 2003). For the Baltic
Proper population, the SAMBAH project identified relatively high porpoise presence during
summer in Swedish waters on the Midsjö Bank and Hoburgs Bank south of Gotland (See Fel! Hittar
inte referenskälla. in section on Natura 2000 sites), which may be areas important for reproduction
and calving.

Diving behaviour

The diving behaviour of harbour porpoises has been studied in Danish and adjacent waters by use
of satellite linked dive recorders on 14 harbour porpoises (Teilmann et al., 2007). The average
number of dives per hour was 29 during April-August and 43 during October-November. This may
indicate a shift in available prey or an increased energy comsumption due to the colder water. Daily
maximum dive depth corresponds to the depth of the Belt Seas and Kattegat where depth generally
does not exceed 50 m. Maximum dive depth recorded was 132 m for animals moving north into
Skagerrak. Maximum dive durations were frequently recorded in the range 10-15 min. The diel
pattern shows that harbour porpoises dive continuously during day and night but with peak activity
during daylight hours. On average they spend 55% of their time in the upper 2 meters of the water
column during April-August. Generally, adult animals make fewer but longer dives while younger
animals make more dives of shorter duration (Teilmann et al., 2007).
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Feeding

The average daily food intake per adult harbour porpoise is approx. 1.75 kg consisting mainly of
fishes of up to 20-25cm in length with a preference for fatty fishes like mature herring and sprat
(Börjesson and Berggren, 2003). Different species of codfish, gobies and sandeel are also important
prey items.
Between 1985 and 1990, the stomach contents of 21 harbour porpoises from the southern part of the
Belt Seas and the western part of the Baltic Sea were studied. Herring made up 36% while cod made
up 41% and eelpout 10% of the fish weight eaten (Börjesson and Berggren, 2003). Besides these,
the most important species were mackerel, saithe, plaice, flounder, black goby, sandeel and garfish.
In the same area, Lockyer and Kinze (2003) found eelpout, eel, sandeel, garfish, gobies, cod,
whiting, herring, anchovies and flatfishes in porpoise stomachs. In conclusion, the harbour porpoise
is an opportunistic feeder, and the diet varies both spatially and temporally. In a tagging study,
Wisniewska (Wisniewska et al., 2016; Wisniewska et al., 2018a) found that juvenile harbour
porpoises on average made 125 feeding attemts on small fish (3-10 cm) every hour, whereas adults
made on average 79 attempts/hour, both with a 90% success rate.
Echolocation and hearing

Porpoises, like all toothed whales (odontocetes), have good underwater hearing and use sound
actively for navigation and prey capture (echolocation). Harbour porpoises produce short ultrasonic
clicks (130 kHz peak frequency, 50-100 μs duration, Møhl and Andersen, 1973; Teilmann et al.,
2002; Kyhn et al., 2013); and are able to orient and find prey in complete darkness. Data from
porpoises tagged with acoustic data loggers indicate that they use their echolocation almost
continuously (Akamatsu et al., 2007; Linnenschmidt et al., 2013; Wisniewska et al., 2016).
Harbour porpoise hearing is very sensitive and covers a broad frequency range (Figure 1-6
(Andersen, 1970; Kastelein et al., 2002; Kastelein et al., 2010). Best hearing is in the frequency
range above approx. 10 kHz up to around 160 kHz.

16

Harbour porpoises in relation to the Baltic Pipe gasline
- Baseline and assessment report

Figure 1-6 Audiograms for harbour porpoises from Kastelein et al. (2010) (green) and Andersen (1970)
(blue). The audiogram shows the hearing threshold, i.e. the minimum audible level as a function of
frequency. Best sensitivity (lowest threshold) is in the range 10-160 kHz.

Vision

Cetaceans have good vision, although especially toothed whales have small eyes relative to their
body size, compared to other mammals. The eyes appear to be completely adapted to underwater
vision under low light conditions. Under most conditions, the vision of porpoises is restricted by the
turbidity of the water and their visual range in Danish waters is unlikely to be more than some few
tens of meters. Harbour porpoises, like other cetaceans, are functionally colourblind (Peichl et al.,
2001).

Other senses

Toothed whales have no sense of smell (Oelschläger and Buhl, 1985), and recent studies indicate
that also the sense of taste is rudimentary (Zhu et al., 2014).
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A magnetic sense, that is the ability to determine the direction of the earth’s magnetic field, has only
been demonstrated convincingly in a few vertebrates (primarily birds, see for example Mouritsen
and Ritz, 2005) and this ability is very difficult to explore experimentally (Wiltschko and Wiltschko,
1996). It has thus not been shown that any marine mammal has a compass sense, but it cannot be
ruled out either.
Until fairly recently it was believed that no marine mammals had electroreceptive abilities, but it
has been conclusively demonstrated that the hairless vibrissal crypts on the rostrum of the Guiana
dolphin serve as electroreceptors with a sensory detection threshold for weak electric fields of 4.6
µV cm−1 (Czech-Damal et al., 2011). This threshold is comparable to the sensitivity of the
electroreceptors in other electroreceptive animals. Neither the anatomical structures (ampullary
organs), nor the electrorecptive capabilities have been shown in other odontocetes. It is thus not
believed that porpoises have this capability, but it has not been thoroughly investigated.

Disturbances

Harbour porpoises are vulnerable to anthropogenic disturbances and threats. The most severe threat
is likely to be incidental bycatch and subsequent drowning in set nets. However, no data on the
magnitude of bycatch in the Baltic Sea are available. Another likely major threat to porpoises,
particularly in the Baltic proper is contaminants (heavy metals and organochlorines), followed by
anthropogenic noise from various sources, prey depletion due to overfishing, habitat destruction and
pollution. Disturbances will be elaborated on in the assessment part of this report.

Protection

A number of international treaties, agreements and legislations have been enacted in order to protect
harbour porpoises. In European waters, the species has been listed in annex II and IV of the Habitats
Directive (European Commission, 1992), annex II of the Bern Convention, annex II of the Bonn
Convention and annex II of the Washington Convention. Furthermore, the harbour porpoise is
covered by the terms of the Agreement on the Conservation of Small Cetaceans of the Baltic and
North Seas (ASCOBANS), a regional agreement under the Bonn Convention and HELCOM (The
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Helsinki Commission; protection of the marine environment of the Baltic Sea). The Baltic
population of harbor porpoises is listed as ‘Critically endangered’ by the World Conservation Union
while the regional assessment for the harbour porpoise in Europe (which included the Belt Sea
population) is listed as “Vulnerable” (IUCN red list, Hammond et al., 2016).
Harbour porpoises are listed under annex IV of the Habitats Directive, which implies that “Member
States shall take the requisite measures to establish a system of strict protection for the animal
species listed in Annex IV (a) in their natural range, prohibiting: ... (b) Deliberate disturbance of
these species, particularly during the period of breeding, rearing, hibernation and migration ...”
(article 12).
The ASCOBANS agreement covers all small toothed whales and thus also porpoises. It states that
member states are obligated to ”Work towards ...(c) the effective regulation, to reduce the impact
on the animals of activities which seriously affect their food resources, and (d) the prevention of
other significant disturbance, especially of an acoustic nature” (Annex to Agreement on the
Conservation of Small Cetaceans of the Baltic and North Seas (www.ascobans.org)). Furthermore,
as an extension of the ASCOBANS agreement, the member states have signed the “Recovery plan
for porpoises in the Baltic Sea (Jastarnia plan)”, (ASCOBANS, 2002), which highlights the highly
threatened status of the harbour porpoise population of the Baltic Proper. The aim of the recovery
plan is to re-establish the porpoise population in the Baltic to min. 80% of its carrying capacity.
Although the recommendations of the plan are focused on measures to reduce incidental bycatch in
fisheries, the serious situation that the population currently faces is reflected in the
recommendations: “In other words, analysis indicated that recovery towards the interim goal of
80% of carrying capacity could only be achieved if the bycatch in this part of the Baltic were
reduced to two or fewer porpoises per year”.

Natura 2000 sites in the Western Baltic near the Baltic Pipe route

There are currently three Swedish Natura 2000 sites with harbour porpoises listed as part of the
selection criteria relevant for the Baltic Pipe project, namely Sydvästskånes Utsjövatten (Aprox. 40
km of the Baltic Pipe route passes through this site), Kiviksbredan (shortest distance to Baltic Pipe
is 79 km) and Havet kring Ven in the Sound (shortest distance to Baltic Pipe is 80 km) (Fel! Hittar
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inte referenskälla.). For the two latter there are no direct connection i.e. “line of sight” between the
Baltic Pipe route in Swedish waters and the Natura 2000 sites.

20

Harbour porpoises in relation to the Baltic Pipe gasline
- Baseline and assessment report

2. Critical periods for harbour porpoises in relation to the
Baltic Pipe construction
Harbour porpoises may be vulnerable to disturbances throughout the year. They give birth from
May to July and mate in August and September. The young calf may be very vulnerable the first
year, in particular in the first month after it stops nursing (at the age of 8-12 months) and no longer
benefits from its mother’s protection and experience.
All of the Baltic Pipe route are located within the transition area between the Baltic and the Belt Sea
population and individuals from both populations may therefore be present in the area. Passive
acoustic studies such as the SAMBAH project described in the chapter 1.3, have shown that the
density of porpoises in this area is highest in the summer (May-Oct) and these animals are believed
to belong primarily to the Belt Sea population. In the Winter (November-April), the area is likely to
be inhabited by individuals of both populations, although most of the animals are likely to belong
to the Belt Sea population, due to their much higher numbers.

3. Introduction to Assessment
The central question in the context of the Baltic Pipe project and harbour porpoises answered in this
report is whether the construction and operation of the pipeline will have an impact in Swedsh waters
(positive or negative) on the individual animals as well as on the populations (i.e. on abundance and
distribution). Whether such an impact is acceptable or not is a political consideration, and is not
addressed here.
Assessing the impact at the population level is often difficult unless all factors related to the
population structure and abundance of the animals, as well as all other factors affecting their survival
in relation to direct and indirect impacts are known. The assessment of the impacts from the
construction and operation of the pipeline is based on assumptions about links from immediate
impact to population level consequences and hence associated with considerable uncertainty.
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Assessment methodology follows the methods described in the overall EIA for the Baltic Pipe
project (Document no. PL1-RAM-14-Z03-RA-00003-EN-0-008_VVM BALTIC PIPE, chapter 8).
Only direct and negative impacts are considered. For each impact the following must be asssesed:
•

Sensitivity of the resource/receptor (here harbor porpoises) (should be assessed as low,
medium, or high);

•

Nature (positive, negative), type (direct, indirect, secondary, additive, cumulative,
transboundary), and reversibility (reversible, irreversible) of the impact;

•

Intensity (no impact, minor, medium, large), scale (local, regional, national, transboundary),
and duration of the impact (immediate, short-term, medium-term, long-term); and

•

Overall significance of the impact (negligible, minor, moderate, major).

The main pressures on marine mammals during construction of the Baltic pipeline are assumed to
be underwater noise from construction activities, and sediment spill from seabed intervention
activities. In addition, the general changes to the habitat are assesed, as well as impact from
unplanned activities, i.e. activities only relevant in case of unforeseen events such as oil spills or
discovery of unexploded ordance.
The assessment must also adress the effect on Natura 2000 sites and Article 12 species and assess
whether the overall impact is significant or not.
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4. Sensitivity of marine mammals
Noise, sediment spill, turbidity, ship traffic and changes in the habitat may have either a negative or
positive impact on the behaviour of marine mammals by either detering or attracting the animals
from the site of impact or by disturbing the normal behaviour e.g. foraging or socializing. For
instance, during visual boat surveys harbour porpoises have been shown to either dive down or swim
away when the boat is less than 50 m away (SCANSII, 2008). It is also likely that marine mammals
will move away from the area when hearing an unfamiliar or loud noise or experiencing visual
impairment or increased turbidity caused by sediment spill.
The main source of potential impact on marine mammals from the construction and operation is
underwater noise. Assessment of impact from underwater noise is developing rapidly these years,
due to a wealth of new experimental data appearing in the primary literature. This means that there
is a continuous development in guidelines and discrepancies are common between guidelines from
different countries and agencies. The assessment below is largely based on recommendations from
the Danish Energy Authority (Skjellerup et al., 2015; Skjellerup and Tougaard, 2016) and guidance
from the US National Marine Fisheries Service (National Marine Fisheries Service, 2016).

Underwater noise

Underwater noise is well known as a source of impact on the marine ecosystem, including marine
mammals (e.g. National Research Council, 2005; Tyack, 2009). This impact can occur through a
number of processes and usually three main issues are considered:
•

Physical injury (incl. blast injury) and hearing loss (incl. PTS/TTS). Described under
Unplanned Events (section 4.3)

•

Disturbance of animal behaviour

•

Masking of sounds important to the animal

In addition to the above three issues, are more general physiological reactions to noise such as
elevated stress hormone concentrations in the blood following exposure to loud noise (Romano et
al., 2004) and possibly also cronic stress due to long term exposure. However due to the limited

23

Harbour porpoises in relation to the Baltic Pipe gasline
- Baseline and assessment report

number of experimental studies physiological impacts are most often excluded from impact
assessments. A fourth type of impact is also often considered: the zone of audibility (Richardson et
al., 1995), which is simply the zone where the noise is audible above ambient noise. However, the
fact that a noise can be heard does not by itself imply an impact and is thus not considered further
in this context.
In terms of severity, there is a gradual transition from temporary hearing loss (TTS) over permanent
hearing loss (PTS) to acoustic trauma and tissue damage (Figure 4-1). Some authors, such as von
Benda-Beckmann et al. (2015), provide estimates of these transition borders, aligned along a
common sound exposure level (SEL) axis. As acoustic trauma appears to be better correlated with
acoustic impulse than SEL (Yelverton et al., 1973; Lance et al., 2015) this direct alignment along a
common axis is considered very difficult from a quantitative point of view and has thus not been
attempted. In the end, only three levels, translated into impact ranges, are thus considered: Onset of
TTS, Onset of PTS and onset of tissue damage. It is important to keep in mind that the effects are
graded and not discrete and that thresholds are statistical too. Thus at sound exposures right around
the threshold for TTS as an example, there is an increased risk that some animals will develop small
amounts of TTS and as the sound exposure increases, the risk and the severity of the TTS increases.
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Figure 4-1 Schematic severity scale, away from sound source. The exact distribution of transitions

away from the center depends critically on the type of sound involved and is not to scale. Note that
the area exposed to low levels is much larger than the area exposed to high levels.
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4.1.1

Hearing threshold shift (TTS/PTS)

For marine mammals it is generally accepted that the auditory system is the most sensitive organ to
acoustic injury, meaning that injury to the auditory system will occur at lower levels than injuries
to other tissues (see e.g. Southall et al., 2007). Furthermore, noise induced threshold shifts are
likewise accepted as precautionary proxies for more widespread injuries to the auditory system.
Noise induced threshold shifts are temporary reductions in hearing sensitivity following exposure
to loud noise (for example commonly experienced by humans as reduced hearing following rock
concerts etc.). Temporary threshold shifts (TTS) disappear after some time, depending on the
severity of the impact. Small amounts of TTS will disappear in a matter of minutes, extending to
hours or even days for very large TTS. A schematic illustration of the time course of TTS is shown
in Figure 4-2. The amount of TTS immediately after end of the noise exposure is referred to as initial
TTS. It expresses the amount by which the hearing threshold is elevated and is measured in dB. The
larger the initial TTS, the longer the recovery period.
At higher levels of noise exposure the hearing threshold does not recover fully, but leaves a smaller
or larger amount of permanent threshold shift (PTS), see Figure 4-2. This permanent threshold shift
is a result of damage to the sensory cells in the inner ear (Kujawa and Liberman, 2009). An initial
TTS of 50 dB or higher is generally considered to constitute a significantly increased risk of
generating a PTS (Ketten, 2012). Lower levels of TTS can, if repeatedly induced, also lead to PTS
(Kujawa and Liberman, 2009), which is also well known in humans. This cumulative effect has,
however, not been included in the assessment, as there is no experimental evidence from marine
mammals that can help quantify this effect.
In order to evaluate the output of the exposure model in terms of impact on animals, it is required
to have thresholds for TTS and PTS to compare against. Deriving such has been the subject of a
large effort from many sides (see reviews by Southall et al., 2007; Finneran, 2015). No current
consensus on general thresholds for TTS and PTS can be said to exist. Matters are simplified
somewhat, however, if one restricts to only one type of sound, such as airgun noise or pile driving
noise and limits the discussion to only species for which sufficient data is available. A comparatively
large effort has gone into investigating TTS caused by low frequency noise, including from pile
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driving, in harbour seals and harbour porpoises, as these species are key species in many impact
assessments. TTS is in general localised to frequencies around and immediately above the frequency
range of the noise which caused the TTS. This means that TTS induced by low frequency noise

Threshold

typically only affects the hearing at low frequencies (Kastelein et al., 2013).

Initial
TTS

PTS

Baseline
0

Time

Figure 4-2 Schematic illustration of the time course in recovery of TTS. Zero on the time axis is the end of
the noise that caused the TTS (often referred to as the fatiguing noise). Gradually the threshold returns to
baseline level, except for very large amounts of initial TTS where a smaller permanent shift (PTS) may
persist. From Skjellerup et al. (2015). As the figure is schematic, there are no scales on the axes. Time axis
is usually measured in hours to days, whereas the threshold shift is measured in tens of dB.

As PTS thresholds for ethical reasons cannot be measured deliberatly in experiments, the agreed
approach to estimate thresholds for PTS is by extrapolation from TTS thresholds to the noise
exposure predicted to induce 50 dB of TTS and thus a significant risk of PTS. This extrapolation is
not trivial, however, as it is complicated by the fact that the relationship between exposure and
amount of initial TTS is not proportional (see e.g review by Finneran, 2015). Thus, one dB of added
noise above the threshold for inducing TTS can induce more than one dB of additional TTS, see
Figure 4-3. The slope of the TTS growth-curve differs from experiment to experiment and slopes as

high as 4 dB of TTS per dB of additional noise has been observed in a harbour porpoise (Lucke et
al., 2009).
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Two aspects of TTS and PTS are of central importance. The first aspect is the frequency spectrum
of the noise causing TTS/PTS, which leads to the question of how to account for differences in
spectra of different types of noise through frequency weighting. The second aspect is the cumulative
nature of TTS/PTS. It is well known that the duration of exposures and the duty cycle (proportion
of time during an exposure where the sound is on during intermittent exposures, such as pile driving)
has a large influence on the amount of TTS/PTS induced, but no simple model is available that can
predict this relationship.

Figure 4-3 Schematic illustration of the growth of initial TTS with increasing noise exposure. Three
different slopes are indicated. Note that the real curves are not necessarily linear. Broken line
indicate threshold for inducing PTS, assumed to be at 50 dB initial TTS. From Skjellerup et al.
(2015).

Importance of frequency
Substantial uncertainty has been connected to the question of how the fact that animals do not hear
equally well at all frequencies should be handled when assessing risk for inflicting TTS and PTS.
The initial guidance by Southall et al. (2007) proposed that frequencies should be weighted with a
fairly broad weighting function (M-weighting) which only removes energy at very low and very
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high frequencies, well outside the range of best hearing for the animals. More recent evaluations,
including substantial new data not available for Southall et al. (2007), indicate that a more restrictive
weighting with a weighting filter function resembling the inversed audiogram is more appropriate
(Terhune, 2013; Tougaard et al., 2015; National Marine Fisheries Service, 2016). As long as the
frequency range used to derive thresholds is comparable to the frequency range of the noise being
assessed, the difference between application of weighted and unweighted thresholds is limited,
however (Tougaard et al., 2015). The approach taken in the following is thus to restrict extrapolation
across frequencies and use unweighted levels from the same frequency range as the assessed noises
(explosions and rock placement).
Equal energy hypothesis
A substantial effort has gone into quantifying sound levels required to elicit TTS in marine
mammals. The initial experiments were primarily conducted on bottlenose dolphins, belugas and
sea lions (all reviewed by Southall et al., 2007), but recently also a large number of results are
available from other species, most notably harbour seals and harbour porpoises (see comprehensive
review by Finneran, 2015). The initial recommendations of Southall et al. (2007) reflected an
uncertainty as to what single acoustic parameter best correlated with amount of TTS induced and
resulted in a dual criterion: one expressed as instantaneous peak pressure and another as acoustic
energy of the sound (integral of pressure squared over time, see below). In the reviews of Tougaard
et al. (2015) and Finneran (2015) this uncertainty is no longer present and it is generally accepted
that everything else being equal the amount of TTS correlates better with the acoustic energy than
with the peak pressure. The acoustic energy is most often expressed as the sound exposure level
(SEL), given as:
𝑇𝑇 𝑝𝑝2 (𝑡𝑡)

𝑆𝑆𝑆𝑆𝑆𝑆 = 10 log ∫0

𝑝𝑝02

𝑑𝑑𝑑𝑑

Eq. 1

Where p(t) is the instantaneous pressure at time t of a signal of duration T and p0 is the reference
pressure (1 µPa, in water). The unit of SEL is thus dB re. 1µPa2s. It is possible to show that this unit
is indeed a unit of energy, being proportional to Jm-2 by means of a constant depending on the
acoustic impedance of water.
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The integration period T should equal the duration of the fatiguing noise up to some limit. This limit
is debated. In human audiometry it is customary to use 24 hours, in conjuction with the sensible
assumption that people are often exposed to loud noise during their workday and then spend the
night resting in a quiet place. This assumption is less relevant for marine mammals, but the 24 h
maximum was retained by Southall et al. (2007), stressing that it is likely to be very conservative
(in the sense that it leads to overprotection). For exposures with a known duration less than 24 hours
the actual duration should of course be used, as was done below with the rock placement noise (SEL
integrated over 2 hours).
The long-term effects of various degrees of permanent hearing loss on long-term survival and
reproductive success of marine mammals is unknown and it is thus difficult to assess the population
effects. As PTS is graded, there is a lower level, where the hearing loss is so small that it is without
long-term consequences for the animal, but for very large hearing losses the ability of the animal to
carry out its normal range of behaviours will be affected and hence its fitness lowered. There is very
limited experimental data adressing this question and even in humans the general relationship
between magnitude of exposure and degree of hearing loss is poorly established. Consequently, it
is not possible to quantify these relationships in a meaningful way beyond extrapolating thresholds
for development of the lovest levels of PTS based on TTS thresholds, as done below. Therefore it
must be stressed that there is a considerable uncertainty connected to the assessment of impact of
PTS on porpoise populations.
PTS primarily affects hearing around and slightly above the frequency range of the damaging sound,
i.e. low frequencies in case of noise from ship noise, rock placement and underwater explosions.
mainly affects hearing at the low frequencies. Porpoises use sounds for echolocation at much higher
frequencies than the assesed noise (above 100 kHz) and echolocation is thus unlikely to be directly
affected by even large PTS at lower frequencies (Kastelein et al., 2014b). Porpoises are likely,
however, to use hearing at lower frequencies for passive acoustic orientation (auditory scene
analysis), which would potentially be affected by a low frequency hearing loss. However, the degree
and significance of such a potential impact cannot at present be quantified.

TTS and PTS thresholds for harbour porpoises
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Several studies on TTS in harbour porpoises are available. One study is relevant for explosions,
namely the study of Lucke et al. (2009). Lucke et al. (2009) measured TTS induced by exposure to
single airgun pulses, generated from a small 20 in3 sleeve gun at a received SEL of 164 dB re. 1
µPa2s. This threshold is markedly lower than other thresholds for TTS measured by repeated pulses
(Kastelein et al., 2015) or longer sounds (Kastelein et al., 2012; Kastelein et al., 2013; Kastelein et
al., 2014a). The difference is likely due to the impulsive nature of the airgun pulse of Lucke et al.
(2009). Different observations support that thresholds for single pulses, intermittent noise and
continuous noise cannot be compared directly and thus that the simple assumption that total noise
SEL determines the TTS induced (the equal energy hypothesis described above) does not hold for
all sounds. See e.g. Finneran et al. (2010) for an example of differences in thresholds between single
pulses, repeated pulses and continuous noise. The recent demonstration of a rapid reduction in
hearing sensitivity in dolphins after being conditioned to a loud noise by a warning signal
(Nachtigall and Supin, 2014) also means that the noise exposure experienced by the inner ear to a
single transient noise could be significantly higher than to a longer noise or a repeated series of
pulses. Thus, as transients from explosions are single pulses it appears prudent to use the only
threshold derived from a single pulse stimulus, i.e. the threshold of 164 dB re. 1µPa2s from Lucke
et al. (2009), as also used by von Benda-Beckmann et al. (2015) in their assessment of impact from
munition clearance on porpoises in the southern North Sea.
For continuous noise, such as noise from rock placement (generic for ship noise and other
construction-related noise), it is more appropriate to derive a TTS threshold from the numerous
studies using fatiguing noise of various durations (Kastelein et al., 2012; Kastelein et al., 2013;
Kastelein et al., 2014a). These studies have been condensed into one threshold for porpoises of 188
dB re. 1µPa2s by Finneran (2015). This threshold is essentially equal to the experimental threshold
measured at 1.5 kHz (191 dB re. 1 uPa2s Kastelein et al., 2014a). By using this threshold, it is thus
implicitly assumed that the peak energy of the rock dump noise is at 1.5 kHz, much higher than the
actual peak at 63 Hz. TTS thresholds for frequencies below 1.5 kHz have not been measured, but
are likely to be considerably higher than at 1.5 kHz, due to the poorer hearing of porpoises at low
frequencies. Using 188 dB re. 1 µPa2s is thus precautionary and everything else being equal, leads
to overestimation of impact ranges.
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A threshold for inducing PTS in high-frequency cetaceans, including harbour porpoises, was
proposed by Southall et al. (2007). However, this threshold was based solely on experimental data
from mid-frequency cetaceans (bottlenose dolphins and beluga) and is no longer considered
representative. Only one study is directly relevant to PTS and this was performed on a sister species
to the harbour porpoise, the finless porpoise. Popov et al. (2011) were able to induce very high levels
of TTS (45 dB), likely close to the level required to induce PTS, by presenting octaveband noise
centred on 45 kHz at a received SEL of 183 dB re. 1 µPa2s. This signal was of much higher
frequency than the main energy of explosions and rock placement noise, however, and of longer
duration (3 min) than a blast pulse (milliseconds). Furthermore, the experiment was performed on
another species (although closely related). It is thus questionable whether this result can be
transferred to impulsive sounds or rock placement noise. In line with Southall et al. (2007) and
subsequently (National Marine Fisheries Service, 2016) the PTS threshold was here instead
extrapolated from TTS thresholds by adding 15 dB, equal to 179 dB re. 1 μPa2s for explosions and
203 dB re. 1 μPa2s for rock placement noise. Thresholds are summarized in Table 4-1.
Table 4-1 Estimated thresholds for inducing TTS and PTS from single explosions and continuous noise from
rock placement. See text for justification and references to experiments underlying these thresholds.

Species

Harbour porpoise

Explosions

Rock placement

TTS

PTS

TTS

PTS

164 dB SEL

179 dB SEL

188 dB SEL

203 dB SEL

The densities of porpoises in the waters relevant for this assessment, are low compared to high
density areas in the Belt Sea population i.e. the Great Belt and the Northern Sound, but high
compared to the important Baltic Proper breeding site at Midsjö and Hoburgs Bank.
Based of the above information, the sensitivity of harbour porpoises to PTS and TTS is assessed to
be low for the Belt Sea population, but high for the Baltic population as well as for all individual
porpoises in the area irrespective of which population they belong to.
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4.1.2

Noise induced disturbance of behaviour

Permanent or temporary changes in marine mammal hearing may not necessarily be the most
detrimental effect of noise. Noise levels below the TTS threshold may affect and alter the behaviour
of animals, which can carry implications for the long-term survival and reproductive success of
individual animals, and thereby ultimately on the population status if a sufficiently high proportion
of the population is affected for a sufficiently long period (NRC, 2003) see Figure 4-4. Effects can
occur directly from severe reactions as for example panic or fleeing (negative phonotaxis), by which
there is an increased risk of direct mortality due to for example bycatch in gill nets or separation of
dependent calves from mothers. More common, however, is probably less severe effects where
animals may be displaced or their foraging or mating behaviour altered due to noise.
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Figure 4-4 Schematic illustration of mechanisms by which noise-induced changes to behaviour can lead to
effects on short-term and long-term survival and reproduction (fitness) in marine mammals. From Skjellerup
et al. (2015).

Based on independent information about the conservation status of the focal population an
acceptable limit of disturbance may be determined for a specific species and within agreed
management objectives for the given population. Again based upon the status of the considered
population additionally some small mortality may also be considered acceptable for the activity
under evaluation. However, at present the knowledge about how immediate, short-term behavioural
changes translate into population level effects is very incomplete for marine mammals, and to a
degree where inference to population level is not possible (NRC, 2003). At present it is therefore
not possible to derive exposure limits based on management objectives for the conservation status
of a population and assessment can only be based on the immediate disturbance from the noise.
Examples of sources of noise that may result in disturbance and behavioural changes such as
avoidance in relation to the Baltic Pipe constrcution, are increased vessel traffic (construction and
support vessel movement), rock placement and potentially noise from vibratory sheet piling in
Denmark.
The sensitivity to noise induced behavioural changes or disturbances are assessed to be medium for
harbour porpoises.
The noise caused by the operation of the gaspipe are very low and only potentially audible to harbour
porpoises very close to the pipeline and their sensitivity is thus low.

4.1.3

Masking

Masking is the phenomenon that noise can negatively affect the ability to detect and identify other
sounds. The masking noise must be audible, roughly coincide with (within tens of ms), and have
energy in roughly the same frequency band, as the masked sound. Due to the singular nature of the
noise from explosions they have essentially no ability to mask other sounds and this effect is thus
not assessed. For sounds of longer duration, such as rock placement and ship noise the potential for
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masking of low frequency sounds is clearly present. However, as the current level of knowledge
about conditions where masking occur outside strictly experimental settings and how masking
affects short term and long term survival of individuals, it is not possible to assess masking, except
noting that the zone of audibility can be used as a very precautionary indicator to the possible extent
of the zone of masking. See Erbe et al. (2016) for a current review.
The sensitivity to masking caused by rock placement is assessed to be low for harbour porpoises.

Sediment spill

Seabed disturbance through pipe-laying, anchor handling, rock placement and dredging can result
in increased turbidity and creation of sediment plumes. Sediment plumes have the ability to extend
the impact of seabed disturbance over larger areas that would otherwise remain unaffected
physically.
The main impacts on marine mammals from sediment spill are visual impairment, behavioural
impacts such as avoidance of sediment plumes and health deterioration caused by mobilization of
contaminants from the sediment into the food chain. Marine mammals are not affected directly by
the suspended sediment, in contrast to fish, where suspended sediment can clog the gills with
suffocation as a consequence.
4.2.1 Visual impairment

The harbour porpoise use echolocation for orientation in the environment as well as for prey
localisation. Studies of porpoises tagged with acoustic/satellite transmitters have shown that they
often hunt at night and move into depth of complete darkness with or without an accompanying calf
(Teilmann et al., 2007; Wisniewska et al., 2016). Consequently, the sensitivity of harbour porpoises
to the visual impairment caused by sediment plumes is assessed to be low.
4.2.2 Behavioural impacts from sediment spill

Activities causing increased turbidity or sediment plumes, may temporably affect the behaviour of
harbour porpoises in the area. However, since porpoises are likely to experience this in their natural
surroundings e.g. in the water sof the Watten Sea, their sensitivity are assumed to be low.
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4.2.3 Health effects caused by contaminants

Contaminant mobilization may have an impact if the level is severe enough for the contaminants to
magnify through the food chain and end in marine mammals that are top-predators. Marine
mammals make up the highest trophic levels and have large lipid stores. Environmental
contaminants such as persistent organic pollutants (POPs) and heavy metals are therefore
biomagnified in their tissues, leading to an increased risk of individual and population level toxicity
(Vos et al., 2003). High contaminant levels have been linked to immune system depression, disease
breakouts, reproductive alterations, developmental effects, and endocrine disruption (see Vos et al.,
2003 for a review of toxins and marine mammals). The impact is determined by the level and type
of contaminants and the length of the increased exposure (generations as well as in individuals).
To examine this impact will, however, be challenging, since marine mammals accumulate high
levels of contaminants irrespective of whether sediment spills occur. Thus, linking remobilization
of contaminants from sediment spills from the construction of a pipeline to effects in marine
mammals will be impossible. Levels of toxins in blubber before, during, and after seabed
disturbance are unknown because marine mammals are mobile and exposed to contaminants
throughout their entire range, and effects are only likely to be discovered long after the sediment
spill ceases (Todd et al., 2015).
The sensitivity of harbour porpoises to short-term relase of contaminants is assessed to be low.

Unplanned events
4.3.1 Blast injury (caused by munition clearance)

Unexploded ordanace (UXOs), primarily from WW2, can be found everywhere in the Baltic and
may be encountered during surveying prior to laying of the pipeline. If UXOs cannot be moved
(likely to be the case) and the pipeline cannot be rerouted around them, they will have to be
detonated in situ. Underwater explosions can generate very high sound pressures (shock wave),
capable of injuring and even kill marine mammals in the vicinity and this impact must be properly
mitigated. However, as it is not known beforehand how many (if any) UXO’s must be cleared and
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where they are located, the impact cannot be accurately predicted and mitigation measures cannot
be planned in detail in advance. Therefore, the clearance of UXOs is listed as an unplanned event,
which may or may not occur.
At close range the shock wave from an explosion can cause tissue damage. Tissue damage arises
because of differential acceleration of tissue with different density and can thus literally tear tissue
apart, leading to anything from insignificant small bleedings to death. The relevant metric used to
judge the risk of tissue damage is acoustic impulse, measured in Pa·s (see footnote 1) and is
effectively the time integral of the positive pressure pulse of the shock wave. Exposure limits have
been determined by Yelverton et al. (1973) through a series of experiments with live sheep and dogs
submerged in a lake. As the most significant factor for scaling impact from one animal to another
appears to be the lung volume the thresholds are considered to be transferable to small marine
mammals, such as seals and porpoises. Yelverton et al. (1973) derived four limits, listed in Table 41.
Table 4-2 Blast injury thresholds for mammals. From Yelverton et al. (1973). Note that harbour porpoises,
as all cetaceans, have no functional ear drum.
Acoustic impulse
280 Pa·s

Description
No mortalities, but frequent incidence of moderately severe blast injuries, including
ear drum rupture. Animals considered capable of recovering on their own.

140 Pa·s

High incidence of slight blast injuries, including ear drum rupture.

70 Pa·s

Low incidence of trivial blast injuries. No ear drum rupture.

35 Pa·s

Safe level

A recent review and compilation of a large number of human medical cases involving blast injury
(Lance et al., 2015) reviewed safety limits for human divers. This study included a sufficient number
Note that this unit is different from the unit for acoustic pressure (Pa) and the unit for Sound Exposure Level (SEL,
Pa2s). These units are not related in simple ways and it is thus not possible to convert between them in a simple way
and hence also not permissible to compare them directly. This also means that the extent of the blast injury zone must
be modelled separately from the TTS/PTS-zones, described in section 4.1.1. An example of such modelling is shown
in section Fel! Hittar inte referenskälla..
1
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of cases to derive proper risk functions (475 individual exposures, dating back to WW2 and a
substantial number of which were fatal). The resulting thresholds for a 10% chance of (recoverable)
injury and fatal injury was 30 Pa·s and 240 Pa·s, respectively. The injury threshold thus corresponds
well with that of Yelverton et al. (1973), whereas the threshold for fatal injuries is substantially
lower than what can be derived from Yelverton et al. (1973), as it is comparable to the latters
threshold for moderately severe, but survivable injuries. It is unknown to what degree the human
data (Lance et al., 2015) and the data from dogs and sheep (Yelverton et al., 1973) can be compared
and which of the two datasets is best transferable to marine mammals.
Figure 4-5 shows an example of estimation of a blast injury zone around a 300 kg mine detonated
at 40 m depth, illustrating that the blast injury zone can extend many kilometers out from the blast
site.

Figure 4-5 Example of estimated acoustic impulse with range for a 300 kg detonation (mine + donor charge)
at the bottom at a depth of 40 m. Black line is for animals at the surface, red line close to the bottom. Three
horizontal lines indicate the injury thresholds defined by Yelverton et al. (1973). A worst case scenario is
assumed in which the total charge explodes together with the donor charge and that the explosion is with
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access to open water (directly on the sea bed). Predictions and injury thresholds from Yelverton et al. (1973)
(See table 4-1).

Animals closer to the bottom are more severely affected than animals closer to the surface and thus
the extent of the impact zone differs with depth of the animals. The actual impact of an explosion
will depend critically on the number of animals present within the zones of impact at the time of
detonation. A marine mammal exposed to moderately severe blast injuries will recover on its own
(by definition of moderate injuries), and no long term effects are expected. It is however possible
that the injuries will decrease the fitness for a period of time or even cause reproduction failure
(miscarriages) for a season. Consequently the impact of moderately severe injuries may have an
affect on very small threathened populations such as the Baltic harbour porpoise.
The sensitivity of harbour porpoises to blast injury on for the Baltic Proper population and individual
animals are assessed to be high while the sensitivity of the Balt Sea population is assessed to be
low.

4.3.2 Oil spill

The impact of oil spill on marine mammals have been measured and investigated in the past
following large scale oil releases at sea e.g. the ‘Deepwater Horizon’ oil spill in the Northern Gulf
of Mexico with a total spill of 690,000 tons and the ’Exxon Valdez’ oil spill in Prince William
Sound, Alaska with a total spill of between 36,000 and 124,000 tons. These examples are extreme
and in general, the magnitude of the spill from colissions of ships is somewhat lower. For instance,
in a review of oil spills from ships, Dalton and Jin (2010) concluded that the maximum oil spill from
a tanker or freight ship in the US from 2002 to 2006 was 1 million tons.
Cetaceans appear to be able to detect oil but do not necessarily avoid it in the wild (Dalton and Jin,
2010). Thus they may be exposured to oil through direct contact at the surface and in the water
column, through incidental ingestion from water or sediments while feeding, and through ingestion
of contaminated prey (Schwacke et al., 2014). Furthermore, they may inhale volatile petroleum-
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associated compounds. For seals, the same threats are relevant and furthermore, oil may smother
their fur and thereby reduce their ability to maintain body temperatures.
The resultant health effects from oil via any of these exposure routes have been shown to cause
significant decreases in cetacean reproductive success and high mortality rates (Lane et al., 2015),
poor body condition, a high prevalence of lung disease, and abnormally low adrenal hormone levels;
all consistent with previous studies of petroleum toxicity (Schwacke et al., 2014).
Thus the sensitivity of harbour porpoises in the study area to oil spill is assessed as medium.

Changes in the habitat

The physical presense of the pipeline alter the existing habitat. In the construction phase most sessile
benthic flora and fauna will be disturbed and likely destroyed in the immediate vicinity of the
pipeline and non-sessile animals displaced. Once in operation, however, the solid substrate of the
pipeline and the overlaying rocks may introduce the possibility of increased bentic diversity and
consequently fish diversity and abundance, in particular in areas with soft bottom substrate without
possibility for settlement of sessile animals. Furthermore, the new reef structures are likely to attract
fish, that will use the hard structures as shelter or hide-outs. This may locally increase the abundance
of fish. The main prey of harbour porpoises in the Baltic Pipe area are fish and consequently if the
suggested changes in the fish community are significant this may positively impact the prey
availability for the porpoises. Thus, the sensitivity of harbour porpoises to changes in the habitat is
assessed to be low.
Unplanned events – Gas release

During the assessment of the Nord Stream pipeline (in the Baltic Proper not far from the Baltic
Pipe), the risk of gas release during operation was calculated to be on average once every 293,500
years. However, in the unlikely event of gas release it is judged that all marine mammals within the
gas plume or the subsequent gas cloud will die or flee from the influenced area (Nord Stream, 2008).
However, since a potential gas release will likely be associated with some noise, it is likely that
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marine mammals will have time to avoid the plume. Thus the sensitivity to gas release are assessed
to be medium for harbour porpoise.

5. Modelling of impacts / impact magnitude
Determining the magnitude of each potential impact is important in order to assess the significance
of the impact on marine mammals. Some impacts such as the extent of noise from rock placement
and the extent of sediment spill may be estimated through models, while others require field studies
or expert judgement. This chapter summarizes the results of models predicting underwater noise
and sediment spill in relation to the Baltic marine mammals in the waters south of Skåne and
Blekinge.
Underwater noise during planned construction and operation activities

The Baltic Pipe construction activities will cause emission of underwater noise of varying
frequencies and intensities and thus may impact marine mammals and fish. The main underwater
noise generating activities in Swedish waters during construction are rock dumping, construction
vessel movement, pipe-lay, anchor handling, post-lay trenching and possibly munitions clearance
(unplanned event).
Once installed, the noise sources during operation will be noise generated by gas flow through the
pipeline and ship noise from inspection and maintenance vessels.
Transmission of underwater noise was modelled in order to estimate impact ranges for the noise.
Rock placement was assumed the loudest regular activity and was used as a worst case proxy
covering all other noises from the pipelaying vessel and support vessels. The only exception is noise
from underwater explosions from munition clearance. Details on noise propagation modelling are
given in (Rambøll, 2018a).
Hearing loss from construction noise

Rock placement means that the pipeline remains on top of the seabed but is covered with (or
supported by) a layer of rocks. Installation of subsea rock will take place by using a rock placement
vessel with a fall pipe. Noise measurement data indicate that the dominating underwater noise from
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rock placement activity is from the surface activities (ship motors, thrusters, conveyors, rock
pouring) rather than the noise from the actual placement of the rock on the seabed (Nedwell and
Edwards, 2004; Wyatt, 2008). Furthermore, the noise cumulated sound exposure levels, even under
unrealistic worst-case assumptions (a porpoise lingering within tens of m from the rock dumping
vessel for several hours) are so low that PTS cannot be induced. See for example modelling in
relation to the Nord Stream 2 pipeline (Maxon, 2015).
Behavioural reactions to construction noise

Noise from construction activities could potentially disturb and displace harbour porpoises from the
waters around the pipelaying vessel. The waters west of Bornholm, especially Bornholm’s Gat,
however, are heavily trafficked by large cargo vessels and passenger ferries (roughly 55,000 ships
passed in 2016, according to the Danish Maritime Authorities). See also Figure 5-1. All of these
emit underwater noise and are likely to disturb the behaviour of nearby porpoises to a smaller or
larger degree (Hermannsen et al., 2015b). Very little information is available, however, on the
behaviour of porpoises in reaction to ship noise. Studies in captivity indicate that porpoises react to
the higher frequencies of the noise, above 1 kHz, and at low levels, Leq around 130 dB re. 1 µPa
(Dyndo et al., 2015). Other studies on noise from various merchant ships in the outer Baltic have
shown that there is considerable energy in the noise also at ultrasonic frequencies up to at least 100
kHz, and out to ranges of at least 1 km (Hermannsen et al., 2014). In addition, studies where sound
recorders as well as motion detectors (accelerometers) have been placed on free-swimming
porpoises have shown short-term (minutes), but nevertheless severe reactions of individual
porpoises to ships (Wisniewska et al., 2018b).
These studies indicate that porpoises could react to ships at considerable distances, possibly several
kilometres away. An arguments against very long reaction distances is the fact that some of the most
heavily trafficked waters of the western Baltic, such as the Kadet Trench, the Great Belt, the northern
Sound and the northern tip of Skagen are also some of the areas where the highest concentrations
of porpoises are found (Sveegaard et al., 2011).
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Figure 5-1 Ship traffic density map based on AIS data from 2016. Colour scale shows number of ships
passing each gid cell per year. From Rambøll (2018h).

A recent study conducted on porpoises in the Istanbul Strait showed that porpoises are more likely
to change behaviour, for example from surface-feeding or travelling to diving, if vessels are within
a 400 m radius of the porpoise. Furthermore vessel speed and distance have a significant effect on
the probability of response of the porpoises to the ship (Bas et al., 2017). Such changes in behaviour
indicate that vessels do disturb the animals at close range, but the study found no overall significant
effect of the disturbance on the animals' cumulative (diel) behavioural budget (i.e. total amount of
time spent on the different types of behaviour). The correlation between swimming speed and the
probability of porpoises responding by changing their swimming direction is illustrated in Figure 5-2.
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This shows that at any given ship speed there is little probability (<10%) of a behavioural reaction
if the boat is more than 400 m away and furthermore that as ship speed increases from slow (<3
knots) to fast (>9 knots), the probability of reaction to the ship 200 m away increases from about
10% to 40%. No similar studies are available for Baltic harbour porpoises or even porpoises in the
Danish Straits, so it is not known whether the same distances apply to porpoises in the Baltic, but
given that the sound propagation conditions are largely similar. the reaction distances are likely to
be in the same order of magnitude, i.e. some hundreds of meters.

Figure 5-2 Probability of porpoises responding to a ship by a change in swimming direction as a function of

the distance to the nearest vessel for slow (<3 knots, solid line), medium (3-9 knots, dashed line) and fast
(>9 knots, dotted line) moving vessels. The lines represent the fitted values of the best fitting generalized
linear model. The distribution of distance values for responding and non-responding porpoises are shown by
the top and bottom rug plots, respectively. n = 305 (from Bas et al., 2017).

Given the high level of ship traffic in the area, the additional disturbance caused by the cable laying
vessel and support vessels is likely to be small and without significant impact on the porpoise
populations in the waters around the pipe line.
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Masking of porpoise sonar and communication by ship noise

Loud noise has the capacity to mask the reception of weaker sounds of importance to the porpoises.
These sounds can be the animal’s own echolocation signals, communication signals from other
porpoises, including between mother and calf (Clausen et al., 2010); or other sounds that the
animals may use to find prey or navigate. From studies in captivity, it is well known that a
requirement for masking to occur is that there is an overlap in both time and frequency range
between the noise and the sound in question. This means that for masking of sonar and
communication sounds to take place, the noise must have substantial energy in the frequency range
around 130 kHz, the frequency band used by porpoises in echolocation (Villadsgaard et al., 2007),
and communication (Clausen et al., 2010). Noise from shipping and construction work has a very
strong emphasis in the very low frequencies (e.g., McKenna et al., 2012; Hermannsen et al., 2015b),
but can contain substantial energy above ambient noise levels also at higher frequencies and thus
also in the frequency range of porpoise vocalisations. The higher frequencies do not propagate far
from the ship, however, due to the increase in absorption with frequency.
Noise from construction activities were measured during construction of the Nord Stream pipeline
(Johansson and Andersson 2012). They conducted measurements on the sea bed approx. 1.5 km
from the pipe line alignment and recorded noise from both the pipe laying vessel (Castoro Sei) and
the subsequent trenching (ploughing). They reported elevated levels during both activities,
compared to background levels, as seen in Table 5-1.

Table 5-1 Measurements of noise during construction of the Nord Stream pipeline, as measured 1.5 km from the
pipeline alignment and compared to ambient conditions at the same location. Bandwidth of recordings were 25 Hz – 3
kHz and unit is dB re. 1 µPa. From Johansson and Andersson (2012). L95 and L5 are eceedence levels, thus
indicating the levels exceeded 95% and 5% of the time, respectively.

Noise source

Mean

L95

L5

Ambient

110.9

99.2

116.6

Pipelay

130.5

121.4

134.0

Trenching

126.0

118.7

129.8
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The noise levels were clearly elevated during construction, about 20 dB, a little less for trenching
than pipelaying. All three indicators, mean and two percentiles, appear equally affected, indicating
that the entire noise regime has been elevated by 20 dB.
Unfortunately, the bandwidth of the recordings were limited to 3 kHz, so it is unknown to what
degree noise levels were elevated at higher frequencies, most importantly above 100 kHz where the
porpoise vocalisations are located. It is likely that energy was present also in this frequency band,
thus giving potential for masking.
Measurements at a second measuring station about 25 km from the pipeline showed marginally
higher noise levels during construction activities compared to ambient, for the pipelaying possibly
partly attributable to the construction activities (Johansson and Andersson, 2012).
Although there is potential for masking to occur due to the noise from the construction activities, as
noise above ambient and in the relevant frequency range around 130 kHz is likely to be present, it
is close to impossible to quantify the level of masking. Likewise, it is close to impossible to quantify
the level of masking due to the existing shipping. Any attempt to compare the two would be even
more difficult. Although some authors have attempted to quantify the possible level of masking,
through indices such as the range reduction factor (Møhl, 1980), or otherwise (Clark et al., 2010),
such quantifications require a much better description of ambient noise and masking noise than what
is available and still be based on poorly founded assumptions about the masking itself.
Therefore, instead of a quantitative approach to masking, some common sense considerations are
presented. These considerations relate to the likely extent of a zone of masking, the likely reaction
from porpoises to the masking and the possible consequences of this masking.
Masking occurs every time the ambient noise (natural or man-made) exceeds the hearing threshold
in the relevant frequency range. This means that porpoises, just as all other animals with sensitive
hearing, may be limited in echolocation range and communication distance by ambient noise, rather
than the absolute sensitivity of their hearing, at least for parts of the time. Some natural phenomena,
one good example being rain, can generate very high levels of noise and thus expose animals to high
levels of natural masking (Figure 5-3).
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Figure 5-3. Examples of mean measured noise spectra at different levels of rain in the Mediterranean Sea.

The curves show that noise levels can be elevated by 5-10 dB across the entire frequency spectrum during
heavy rain. From Pensieri et al. (2015).

As masking is a naturally occurring phenomenon it is reasonable to assume that porpoises and other
animals react to masking in an adaptive way. In particular, for a female porpoise with a dependent
calf, an appropriate behaviour to noise at levels capable of masking would be to stay closer together,
thus compensating for a decrease in maximum communication range. If noise levels increase even
further, making communication difficult even at close range, then the adaptive reaction would be
for the animals to move away from the noise source.
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The worst scenario that could happen to a porpoise calf still dependent of its mother is to become
separated from the mother, outside communication range. In theory, and perhaps also in practice,
this could occur if at a time when the mother and calf are some distance apart, a sudden noise
instantly makes communication impossible. Such a noise could be a nearby ship that suddenly turns
on the engine at full power, but it could also be natural events, such as the sudden onset of a heavy
rain shower, as illustrated above. The fact that such a masking could occur due to natural sources
would suggest that mother and calf have evolved some adaptive behaviour to deal with such a
possible separation. Such a behaviour has not been described, but could consist of the calf remaining
stationary while emitting so-called distress-signals (Clausen et al., 2010), and the mother at the same
time searching the area systematically. Thus, by this line of reasoning, it is far from certain that a
break of communication between mother and calf due to masking or otherwise necessarily leads to
permanent separation of the two (and likely death of the calf).
The above reasoning suggests that porpoises could react in a sensible way to the presence of ship
noise, by evading the vicinity of the ship and thus reducing the masking. In fact, one could speculate
whether the evasive reaction observed to ships (Bas et al., 2017) could be partly explained by such
a response. In conclusion, assuming a worst-case scenario of permanent separation as a result of a
short break of communication between mother and calf likely relies on a significant underestimation
of the abilities of the animals to re-locate each other following a separation.
5.4.1 Noise from operating pipeline

Gas that flows through the pipeline will generate low levels of noise at low frequencies. Very few
studies are available on noise levels from pipelines in operation, and potential effects from noise on
marine mammals have been very poorly documented. In connection with the assessment of the Nord
Stream pipeline the radiated noise from the pipe line was modelled (Nord Stream, 2009). This was
done at four different distances from the compressor station in Russia and results are shown in
Figure 5-4. The noise was quantified in the modelling as radiated noise power. This can be converted
to sound pressure levels knowing that the energy flux density I through an area of 1 m2 is given as:
𝑰𝑰 =

𝒑𝒑𝟐𝟐

[Eq. 1]

𝝆𝝆𝝆𝝆
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Where p is the pressure and ρc is the acoustic impedance. Rearranging and adjusting for the surface
area of a 1 m long cylinder with radius 1 m around the gas pipe gives the sound pressure level Leq:
𝝆𝝆𝝆𝝆

𝑳𝑳𝒆𝒆𝒒𝒒 = 𝟏𝟏𝟏𝟏 𝐥𝐥𝐥𝐥𝐥𝐥 𝟏𝟏𝟏𝟏 (𝒑𝒑𝟐𝟐 ) = 𝑳𝑳𝒘𝒘 + 𝟏𝟏𝟏𝟏 𝐥𝐥𝐥𝐥𝐥𝐥 𝟏𝟏𝟏𝟏 � �
𝟐𝟐𝝅𝝅

[Eq. 2]

Assuming ρc = 1.5×106 kgm-2s-1 this gives a correction factor of 54 dB, which was added to the
modelled levels from Nord Stream (Nord Stream, 2009) to obtain sound pressure level relative to 1
µPa.
The modelled sound pressure levels can be compared to actual measurements made from a pipeline
in operation (Figure 5-4, Secret Cove, British Columbia, (Glaholt et al., 2008)). This pipeline had a
smaller diameter than Nord Stream. Noise levels were measured close to shore and thus also the
compressor station. The exact distance to the compressor station is not provided, but is assumed to
be in low tens of km.

Figure 5-4 Modelled noise levels 1 m above the Nord Stream pipeline (Nord Stream, 2009), at various distances from
the compressor station, together with noise levels recorded from an actual pipeline; Secret Cove (Glaholt et al., 2008),
green line, taken from Figure 5-5 below). As the measurements were made close to the compressor station, they should
be compared to the modelled noise at the 20 km point, whereas the more distant positions (493 km and 1135 km) are
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more indicative of the levels to be expected from the Baltic Pipein Swedish waters. Note that the pipeline at Secret Cove
had no concrete corrosion protection. The presence of such a concrete cladding is estimated to attenuate the noise by
at least 15 dB relative to the unclad condition (Glaholt et al. 2008).

Figure 5-5 Noise levels as measured and accompanying representations of the high frequency portions of oceanic
noise expectations for Sea States 0 and 1. Arrows denote the high (15 kHz) and low frequency "tonal" noise component
from Secret Cove pipeline, British Columbia. Measurements were made in shallow waters close to shore and thus close
to the compressor station. The pipeline consisted of two closely spaced iron pipes with an outer diameter of 25 cm.
Ambient noise measurements recorded further away from the pipeline are also included. From Glaholt et al. (2008).

The measured noise from the Secret Cove pipeline is lower than the modelled levels from Nord
Stream, even at the 20 km point from the compressor, despite the absence of a concrete corrosion
protection around the pipeline, which, according to Glaholt et al. (2008), could attenuate the radiated
noise by at least 15 dB. The pipe diameter at Secret Cove was considerably smaller than the Nord
Stream pipeline, however.
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In any case, the absolute levels of noise are of little concern in relation to impact. It is only when
they are compared to ambient noise levels that the possible influence on marine mammals can be
assessed. The noise from the pipeline at Secret Cove contained pronounced peaks at low frequencies
(highest frequency with a clearly discernable peak was 320 Hz), whereas no noise at higher
frequencies could be attributed to the pipeline (Glaholt et al. 2008).
One study has looked into the noise from the Nord Stream pipeline in operation. Lindfors et al.
(2016) analysed recordings of noise levels at three different locations in the Bay of Finland close to
the Nord Stream pipeline. Very high levels of shipping noise were recorded at all three stations, so
the pipeline noise could not be detected in any of the recordings.
Perhaps more relevant for the waters south of Skåne and Blekinge, however, are the noise recordings
obtained by FOI (Johansson and Andersson, 2012). They recorded ambient noise at several stations
in the Midsjö Banks region. Figure 5-6 shows results of their measurements under conditions where
no ships were present within 9 km from the recording station (as assessed by AIS data) and under
different wind speeds. Also shown is the average noise spectrum for the station (i.e. including a
variable contribution from passing ships) from the baseline period without construction work on the
Nord Stream pipeline taking place.
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Figure 5-6 Modelled noise levels 1 m from the Nord Stream pipeline (Nord Stream, 2009) at distances far away from
the compressor station in Russia, similar to the situation in the Danish waters. Also shown are ambient noise spectra
measured under quiet conditions (no ships within 9 km from recorder) and mean ambient noise (including ships), all at
station B1, located close to the proposed Nord Stream 2 pipeline (roughly 900 km from the compressor) and inside the
Natura 2000 site at the Midsjö Banks (Johansson and Andersson, 2012).

When these measurements of ambient noise are compared to the modelled levels from Nord Stream
(2009) it is clear that the modelled noise is 20 dB or more below ambient noise levels and thus
completely inaudible, even under the most quiet conditions. This conclusion is further supported by
measurements near the Nord Stream pipeline in the Gulf of Finland (Lindfors et al., 2016).
Measurements at three underwater stations close to the exsisting baseline failed to detect any noise,
which could be attributed to the pipeline. Instead the noise was dominated by ships in the nearby
shipping lane.
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Sediment spill during planned construction and operation activities

The magnitude of the sediment spill for Swedish waters was performed by Rambøll. The results
are described in the document “PL1-RAM-14-Z03-RA-00003-EN_Rev.0 DRAFT_Environmental
Impact Assessment_Chapter 5_Potential-Impacts” are inserted in summary here:
Modelling of the release of sediment has been undertaken for planned intervention works in
relation to the construction of the Baltic Pipe in Swedish waters.
The sediment dispersion caused by sediment spill will add to the suspended sediments already
naturally present in the water column. The time in which the suspended sediment concentration
(SSC) from the construction activities exceeds 10 mg/l was modelled for two trenching scenarios.
These show that SSC will only exceed 10 mg/l in up to 12 hours and within a distance of few
kilometres from the pipeline. Trenching is planned to take place only in the areas, where the
pipeline has to be protected due to the ship traffic, which may at the entire lenght of the Natura
2000 site.
Due to the location of the pipeline and the extent of the sediment plumes, the scale of sediment spill
is thus national, the duration is immediate and the impact is reversible.

Underwater noise from unplanned events
5.6.1 Munition clearance

Underwater explosions, such as munition clearance, generate very large sound pressures with an
extremely steep onset (shock wave). Under favourable conditions the noise from an explosion can
be transmitted over distances of hundreds of kilometres. Actual transmission range depends, as with
other types of sound, on the bathymetry, hydrography and sediment types at and around the
detonation site. Transmission of noise from explosives is greatly reduced in shallow waters (tens of
meters or shallower) due to the poor propagation of low frequencies in shallow water (Urick, 1983).
From Figure 5-7 and Fel! Hittar inte referenskälla. as well as Table 5-2 it can be seen that the
potential impact zones for explosions are of considerable size.
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Table 5-2 Munition clearance of either 150 kg or 370 kg TNT equivalent: estimation of maximum distances
to the assessment level limit thresholds given in section above. Calculations have been made for both
summer and winter conditions for sound propagation.

Seals and
porpoises

150 kg TNT
Summer, max

150 kg TNT
Winter, max

370 kg TNT
Summer, max

370 kg TNT
Winter, max

Threshold distances,
max

Threshold distances,
max

Threshold distances,
max

Threshold distances,
max

PTS

179 dB

3,600 meters

4,000 meters

4,500 meters

4,900 meters

TTS

164 dB

9,200 meters

10,300 meters

10,700 meters

11,600 meters
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Figure 5-7 Impact zones for TTS and PTS for porpoises for a worst case munition clearance (complete
detonation of 370 kg TNT) for summer (top panel) and winter (lower panel). From Rambøll (2018b).

Blast trauma
At close range, the shock wave from an explosion can cause tissue damage. Tissue damage arises
because of differential acceleration of tissue with different density and can thus literally tear tissue
apart, leading to anything from insignificant small bleedings to death. The relevant metric used to
judge the risk of tissue damage is acoustic impulse, measured in Pa·s (see footnote 2) and is
effectively the time integral of the positive pressure pulse of the shock wave. Exposure limits have
Note that this unit is different from the unit for acoustic pressure (Pa) and the unit for Sound Exposure Level (SEL,
Pa2s). These units are not related in simple ways and it is thus not possible to convert between them in a simple way
and hence also not permissible to compare them directly. This also means that the extent of the blast injury zone must
be modelled separately from the TTS/PTS-zones.

2
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been determined by Yelverton et al. (1973) through a series of experiments with live sheep and dogs
submerged in a lake. As the most significant factor for scaling impact from one animal to another
appears to be the lung volume, the thresholds are considered to be transferable to small marine
mammals, such as seals and porpoises. Yelverton et al. (1973) derived four limits, listed in Table
5-3.
Table 5-3 Blast injury thresholds for mammals. From Yelverton et al. (1973). Note that harbour porpoises,
as all cetaceans, have no functional ear drum.
Acoustic impulse

Description

280 Pa·s

No mortalities, but frequent incidence of moderately severe blast injuries, including
ear drum rupture. Animals considered capable of recovering on their own.

140 Pa·s

High incidence of slight blast injuries, including ear drum rupture.

70 Pa·s

Low incidence of trivial blast injuries. No ear drum rupture.

35 Pa·s

Safe level

A recent review and compilation of a large number of human medical cases involving blast injury
(Lance et al., 2015) reviewed safety limits for human divers. This study included a sufficient number
of cases to derive proper risk functions (475 individual exposures, dating back to WW2 and a
substantial number of which were fatal). The resulting thresholds for a 10% chance of (recoverable)
injury and fatal injury was 30 Pa·s and 240 Pa·s, respectively. The injury threshold thus corresponds
well with that of Yelverton et al. (1973), whereas the threshold for fatal injuries is substantially
lower than what can be derived from Yelverton et al. (1973), as it is comparable to the latter’s
threshold for moderately severe, but survivable injuries. It is unknown to what degree the human
data (Lance et al., 2015) and the data from dogs and sheep (Yelverton et al., 1973) can be compared
and which of the two datasets is most transferable to marine mammals.
Figure 5-8 shows an example of estimation of a blast injury zone around a 370 kg mine detonated
at 45 m depth, illustrating that the blast injury zone can extend many kilometers out from the blast
site.

57

Harbour porpoises in relation to the Baltic Pipe gasline
- Baseline and assessment report

Figure 5-8 Example of estimated acoustic impulse with range for a detonation of 370 kg explosives (TNT) at
the bottom at a depth of 45 m. Black line is for animals at the surface, red line close to the bottom. Three
horizontal lines indicate the injury thresholds defined by Yelverton et al. (1973). This is considered a worst
case scenario for the northern route through Danish waters, assuming a complete detonation of the munition
together with the donor charge and that the explosion is with access to open water (directly on the sea bed).
Predictions and injury thresholds from Yelverton et al. (1973).

A marine mammal exposed to moderately severe blast injuries will recover on its own (by definition
of “moderate injury”), and no long term effects are expected. It is however possible that the injuries
will decrease the fitness for a period of time or even cause reproduction failure (miscarriages) for a
season. Consequently the impact of moderately severe injuries may have an affect on very small
threathened populations such as the Baltic harbour porpoise.

6. Assessment of impact in the construction phase

58

Harbour porpoises in relation to the Baltic Pipe gasline
- Baseline and assessment report

Underwater noise

6.1.1 TTS/PTS from rock placement

Even with very precautionary assumptions regarding impact of noise from rock placement the levels
are very low, incapable of inflicting damage to hearing in either seals or porpoises (section 5.2). The
impact is thus strictly local, immediate, reversible and of negligible intensity (PTS is very
unlikely). The magnitude is thus negligible and although the sensitivity of porpoises is medium
(porpoises in general are sensitive to noise), the significance of the impact is assessed as not
significant.
6.1.2 Behavioural reactions to construction noise

Noise from the rock placement was used as a proxy for construction related noise from vessels in
general, as the rock placement is considered the noisiest activity arising from the project (except for
munitions clearance). Behavioural reactions to underwater noise from rock placement and other
vessel related activities around the pipeline are expected to occur only in the vicinity of the vessels
and remain only for the time when the vessels are present. Reaction distances to ship noise are not
known for porpoises, but assumed to be some hundred meters or less (see section 5.3). The duration
is thus immediate, reversible and the scale is local. Disturbance intensity is considered minor.
Disturbances are likely to be of similar magnitude as disturbance from passing merchant vessels,
which are very abundant along the pipeline corridor and is likely to be several times larger than the
potential impact of the construction vessels, even under worst case assumptions. The impact
magnitude from vessel noise and rock placement is therefore rated minor and overall impact not
significant.
6.1.3 Masking from construction noise

It is considered unlikely that the construction activities will add to any significant degree to the
present level of masking in the area, attributed to the shipping lanes. In particular, it is assessed
unlikely that an increase in masking due to construction activities would lead to significant impact
on individual harbour porpoises (section 5.4). This is because masking is only likely to occur very
close to the ships (within a few hundred meters at most) and as the porpoises are likely to vacate
this area around the ships anyway, the likelihood that any porpoises will actually experience
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masking is very low. Masking from construction noise is thus considered immediate, reversible
and local; Intensity and magnitude are minor, thus overall impact rated not significant.

Sediment spill

Suspended sediment may have a direct effect on marine mammals by either hindering their visual
capacity or by affecting their vision since suspended sediment scatters light, degrades the image
contrast, limits the visual range and also determines the spectral bandwidth and intensity of light
available for vision at certain water depths (Weiffen et al., 2006).
Indirectly, suspended sediment and sedimentation can impact the benthic and pelagic prey of marine
mammals by covering the sea bed with sediment, by increasing turbidity and releasing
contaminants.
If the area exposed to sedimentation is relatively small, this impact is assessed to be of minor
importance to marine mammals. In the case of the Baltic Pipe, sedimentation will only occur in
relative proximity to the pipeline and no detrimental impacts (especially not on measurable level)
are expected on marine mammals.
6.2.1 Visual impairment

Since the harbour porpoise uses echolocation for orientation in the environment as well as prey
localisation, the visual impairment caused by sediment plumes is not assessed to have a significant
impact at an individual or at a population level.
The spatial and temporal extend of a sediment spill and hence visual impairment is national, shortterm and immediate, with low intensity and impact magnitude and consequently the significanse
on seals and harbour porpoises in the Baltic is negligible.
6.2.2 Increased turbitity

Except for the creation of sediment plumes that may affect marine mammal vision, increased
turbidity is unlikely to affect marine mammals, in contrast to fish and invertebrates, which can be
severely affected by clogging of gills and feeding apparatus. Evidence that turbidity affects
cetaceans or seals directly is not present in the literature, and since marine mammals often inhabit
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naturally turbid or dark environments, turbidity is assessed to have a low impact magnitude and a
minor overall significance.
6.2.3 Behavioural impacts of sediment spill

The duration of behavioural responses caused by noise, ship traffic or sediment spill are immediate
and the scale national meaning that the animals will return or assume their normal behaviour once
the activity has ceased. The behavioural impacts are all assessed to be reversible and the intensity
and magnitude is low. And since the sensititivy also is low, the overall significance is minor.
6.2.4 Contaminants

Over time, sediments accumulate toxins and pollutants such as hydrocarbons and heavy metals.
Disturbance of sediments can release contaminants into the water column, which has the potential
to change chemical properties of the sediment, and reduce water quality. Once suspended,
contaminants can become available to marine organisms, and potentially accumulate up the food
chain and end up in marine mammals (Todd et al., 2015). However, literature on dredging release
of contaminants suggests that remobilization is restricted in both time and space, and that as long as
highly contaminated sediments are managed strictly, concentrations are not high enough to have
detrimental effects on the environment (Roberts, 2012).
The spatial scale of contaminant remobilization is regional and the duration is immediate. The
intensity of the impact is low to insignificant, which in combination gives the impact magnitude
low. The sensitivity is also low and the overall significance is therefore negligible-minor.

Unplanned events
6.3.1 Noise from munition clearance

For the individual harbour porpoises the impact from unmitigated explosions could be irreversible
and long-term (permanent injury or ultimately death) and the scale is transboundary, as impact
may extend into Danish/German/Polish waters. This means that for the individual porpoise, the
intensity and magnitude is major and the overall impact significant. Mitigation measures, in the
form of visual observers and in particular deployment of acoustic deterrence devices prior to the
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explosion will greatly reduce the risk that animals are present close to the explosion and thus reduce
the likelihood of severe injury and death due to the explosion.
The probability of harbour porpoises being present close to a munition clearance in the waters south
of Skåne and Blekinge is low, given that the overall density of porpoises in the area is low. Most of
the porpoises encountered along the Baltic Pipe route are likely to belong to the Belt Seas
population, which appears to be in a favourable conservation status. Overall impact on this
population from munition clearance, given that the above mentioned mitigation measures are
implemented, is not significant. There is a small probability that porpoises belonging to the
critically endangered population from the Baltic proper are ancountered along the northern route in
case of a munition clearance. The status of this population as critically endangered means that
essentially every single animal counts and that injury or death to a single individual could have
population level consequences. However, given the very low probability that a porpoise from this
population will be within impact range from a munition clearance and the further reduction in impact
by properly implemented mitigation measures leads to an overall assessment of impact at the
population level as not significant.
6.3.2 Oil spill

Major oil spill accidents such as the ‘Amoco Cadiz’ oil spill in Brittany, France and the ’Exxon
Valdez’ oil spill in Prince William Sound, Alaska will have a major impact on marine mammals. In
general, however, the amount of oil spilled in ship accidents is much smaller (typically involving
only bunker oil) and the actual risk of the Baltic Pipe service ships contribution to a collision
involving oil spill is negligible. Thus, although the sensitivity of marine mammals to oil spill is
assessed as medium, the scale is transboundary and the duration long-term, the intensity and
magnitude is assesed as low and consequently the significance of the impact is assessed as minor.
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7. Assessment of impact in the operation phase

Underwater noise from pipeline

The noise emitted from the pipeline itself, due to the gas flow inside, is expected to be of very low
intensity and only be audible to harbour porpoises very close to the pipeline and only close to the
compressor station (placed on Sjælland) (section 5.4.1). Under all conditions the noise from the
pipeline in the Swedish EEZ is expected to be below the ambient noise. The impact is irreversible
and long-term, but local. The intensity and magnitude is negligible and the overall impact thus not
significant.
Underwater noise from service vessels

The level of ship activity in relation to inspection and servicing of the pipeline is considered to be
insignificant in comparison to the general level of shipping activity in the central Baltic and any
disturbance from these ships will be local and immediate, as neither seals, nor harbour porpoises are
expected to react to the ships unless within a few hundred meters (section 5.3).
The intensity and magnitude is minor and the overall impact of this source of disturbance is thus
considered not significant.
Changes in the habitat

The physical presence of the pipeline alters the existing habitat and consequently the flora and fauna
inhabiting the area. During the construction phase, all benthic flora and fauna will be eliminated,
but during the operation phase, the solid material of the pipeline may introduce the possibility of
increased bentic diversity. Thus, it is unlikely that the habitat changes although long-term and
irreversible will have any significant impact on marine mammals on a population level since the
scale is local, the intensity low and the magnitude therefore is negligible. The overall sensitivity is
low and the significance therefore negligible.
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Unplanned events
7.4.1 Gas release

During the assessment of NSP the risk of gas release during operation was calculated to be on
average once every 293,500 years. However, in the unlikely event of gas release it is judged that all
marine mammals within the gas plume or the subsequent gas cloud will die or flee from the
influenced area (Nord Stream 2008). However, since a potential gas release will likely be associated
with some noise, it is likely that marine mammals will have time to avoid the plume. The impact
will be immediate and local. The intensity and the magnitude of the impact is low. Since the
sensitivity of marine mammals to gas release is assessed to be low, the overall significance of gas
release is assessed to be minor.

8. Assessment of impact in Natura 2000 areas
Natura 2000 sites

The only relevant Natira 2000 site of concern to the Baltic Pipe project in Swedish waters is
Sydvästskånes Utsjövatten. This site is designated for harbour porpoises.
All the potential impacts from the Baltic Pipe project in the construction and operation phases are
assessed to be negligible to minor (except for the unplannes events). The impact on the Natura 200
site is thus assessed to be not significant.
Annex IV species

Harbour porpoise is on the Annex IV of the Habitat Directive and thus, the impact assessment of
the Baltic Pipe needs to determine whether any of the pressures identified may lead to a violation
of the objectives of Article 12 of the Habitats Directive, namely the deliberate capture or killing of
specimens (including injury) and the deliberate disturbance of marine mammals. However, none of
the planned or unplanned impacts described in this report are assessed to contribute to a violation
of these objectives in Swedis waters.
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9. Mitigation
The only major source with potential moderate to major impact on harbour porpoises during the
construction and operation of the Baltic Pipe project comes from the unplanned events; munition
clearance, gas release and oil spill. The likelihood of the two latter to occur are considered negligible
and the impacts are difficult to mitigate. The potential impact of muniton clearence is, however,
considerable and WWII munition are known to occur in the area.
In general, the impact from noise can be mitigated by three different approaches: reduction of
generated noise, reduction of radiated noise and reduction of received noise.
Reduction of generated noise
The noise generated by the detonation of explosives cannot be modified, as the detonation is
uncontrollable. The only way to reduce the generated noise is thus to move the explosives to a
different location for detonation (very shallow water or dry land) or avoid detonation altogether by
chemical degradation of the explosives, either in situ or after recovery. Such procedures involve
extensive handling of the explosives and may thus be connected with considerable risks for
equipment and personell.
Reduction of radiated noise
An attractive alternative to handling the explosives is to attenuate the transmitted noise from the
explosion and into the surroundings. This may be achieved by mechanical shielding with gravel or
other sediment or be achieved by means of a bubble curtain. The latter is attractive, as it has proved
to be very effective in attenuation of impulsive noise, such as the noise from pile driving (Lucke et
al., 2011), and has also been suggested as a mitigation measure for underwater explosions
(Schmidtke, 2011; Croci et al., 2014).
Reduce received noise
The last approach involves reducing the noise that reaches the animals (or the number of animals
affected), by seaking to avoid explosions whenever animals are close to the detonation site. This
can be achieved by several methods.
First of all munition clearance can be conducted during periods where fewer animals are in the area.
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Secondly, by means of deterrent devices, such as seal scarers or a series of pre-explosions with
increasing amounts of explosives, a deterrence of animals from the dangerous zone can be achieved.
This is likely to be efficient for deterring porpoises.
Visual or acoustic observations prior to detonation cannot guarantee that no animals are affected by
the detonation, as the impact areas are very large and porpoises may remain submerged and
undetected for long periods. Nevertheless, even if not very efficient, a visual survey prior to
detonations will protect those animals that may be sighted, given that the detonation is postponed
until the animals are believed to have cleared the area.
The mitigation measures are not ranked according to effectiveness and can be combined to achieve
an increase in reduction of impact.

10.

Assessment of impact with mitigation

The only impact that needs to be mitigated in relation to harbour porpoise is the unplanned event of
munition clearance. As stated in chapter 9, there are several options available, which individually
or in combination, will reduce the impact of munition clearance on harbour porpoises. During the
construction of the Baltic Pipe, it is planned to use a combination of 1) visual and acoustic
observations to ensure that no animals are within visual or acoustic range, 2) Seal scarer to deter
anmials from the area of the explosion (see below) and 3) Seasonality (avoid explosions in seasons
with the highest density of the endangered Baltic Proper population).
The risk of having to clear munitions is mitigated by, as far as possible, re-routing the pipeline to
avoid munitions objects visible at the seabed. This chapter describes how the such mitigation
measures (primarily seal scarers) may affect the assessment of impact magnitude and overall
significance of munition clearance. This leads to a reduction in assessed impact, but does not
neccesarily represent the maximum reduction possible, as several of the other suggested mitigation
measures have not been included in the assessment.
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Effects of seal scarer

With respect to effects on marine mammals, the use of seal scarers (scrammers) is likely to have the
largest mitigating effect, over the use of visual observers.
Porpoises are known to react strongly to seal scarers by evasion (e.g. Johnston, 2002; Olesiuk et al.,
2002; Brandt et al., 2012). Deterrence ranges differ between studies, but appears to be at least 350
m for total deterrence and somewhere between 1 and 2 km for almost complete deterrence (See
review by Hermannsen et al., 2015a). Effects up to 8 km has been observed in a single study (Brandt
et al., 2012). The most effective seal scarer appears to be the Lofitech.
Consequences for assessment – blast injury

Mitigation measures, more specifically seal scarers, will greatly reduce the risk that marine
mammals are very close when the explosion occurs and thus reduce the risk that they suffer
significant blast injury or death due to exposure to the shock wave from the explosion.
In case of a large explosion, such as 370 kg TNT-equivalent at a depth of 40 m, the impact of the
shock wave extends out to several kilometres. However, as the seal scarers, as described above, are
very effective in deterring porpoises out to distances of at least 1-2 km and since the density of
porpoises in these areas are low, it is unlikely that many porpoises will be within this range at time
of the explosion. For this large explosion the “safe level”, where no blast injury is expected is about
2.5 km for animals in the surface and about 10 km for animals at the bottom. At the same time
threshold distances for “moderately severe blast injuries” (terminology from Yelverton et al., 1973)
is less than 1 km for animals in the surface and about 2.5 km for animals at the bottom (40 m). The
category “moderately severe blast injuries” covers non-trivial, but survivable injuries, where
animals are considered able to recover on their own.
Combining the above information about likely deterrence of porpoises and extend of injuries, it is
concluded that using seals scares before detonations, as described above, will reduce the risk of fatal
injuries to porpoises to negligible levels, and reduce, but not eliminate the risk that a porpoise
present within some kilometres from the blast site could suffer non-lethal blast injuries. The impact
magnitude of blast injuries when using mitigation is considered to be minor, both at individual and
population level. Consequently, the overall impact is insignificant.
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Consequence for assesment - PTS

Deterrence of porpoises prior to munitions clearance will also have substantial effects on the number
of animals likely to suffer permanent hearing loss (PTS) but only in a relative small area compared
to both the average and maximum extend of the PTS zones. However, due to the exponential (on
average) decrease in sound pressure level with distance from the blast site, the exclusion of seals
from the innermost area around the blast site will significantly reduce the number of animals which
would acquire severe PTS. On the other hand, as far more animals are likely to be exposed at larger
distances, the overall number of animals acquiring PTS will not be reduced very much by the seal
scarers. Consequently, the suggested mitigation measure of using seal scarers is considered not to
change the assessed significance, which thus remains moderate.
Temporary threshold shift can occur at considerable distance from the blast site, i.e. well beyond
the reach of the seal scarers. This means that the risk of inflicting TTS on marine mammals is largely
unaffected by the use of seal scarers as mitigation measure.

Conclusion on mitigation

Summing up the above leads to a conclusion that the significance of the impact of blast injury and
PTS on porpoises in the waters south of Skåne and Blekinge can be reduced in several cases by use
of seal scarers as mitigation measure. The main reasons for this difference are that the likelihood of
killing or permanently disabling animals due to blast injury is expected to be significantly reduced
by deterrence of porpoises by seal scarers, and also the elimination of the most severe permanent
hearing loss likely to be inflicted porpoises.
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11.

Summary table of Assessment

This chapter presents summary tables of activity, impact, sensitivity, assessment relevant for each
activity for harbour porpoise, harbour seal and grey seal. The assessment values refers to the text in
section 6 and 7.
HARBOUR PORPOISE
Impact

Planned

Noise

Phase

Seabed intervention works
(Rock placement)
Seabed intervention works
Construction
(Rock placement, Pipelaying, Anchor handling)
Construction and support
vessel movement
Routine inspections,
maintenance, support vessel
Operation
movement
Pipeline presence

Sediment
spill

Construction

Release of
Construction
contaminants

Unplanned

Activity

Habitat
change

Operation

Noise

Construction

Operation
Release of
Construction /
contaminants
Operation

Trenching, Rock placement

Impact

Nature

Type Reversibility

PTS/TTS

Negative

Direct

Avoidance,
masking

Negative

Avoidance

Impact magnitude

Sensitivity

Significance

Negligible

Medium

Not significant

Minor

Minor

Medium

Not significant

Immediate

Minor

Minor

Medium

Not significant

Local

Long-term

Minor

Minor

Medium

Not significant

Local

Scale

Duration Intensity Magnitude

Reversible

Local

Immediate

No

Direct

Reversible

Local

Immediate

Negative

Direct

Reversible

Local

Avoidance

Negative

Direct

Reversible

Avoidance

Negative

Direct

Reversible

Long-term

No

Negligible

Medium

Not significant

Visual impairment Negative

Direct

Reversible

Regional Short-term

No

Negligible

Low

Not significant

Avoidance,
disturbance of
Negative
natural behaviour

Direct

Reversible

Regional Short-term

No

Negligible

Low

Not significant

No

Negligible

Low

Not significant

Minor

Negligible

Low

Not significant

Large

Major

Low - High*

Significant**

Minor

Minor

Low

Not significant

Minor

Minor

Medium

Not significant

Seabed intervention works,
Pipe-laying, Anchor
Health deterioration Negative Direct Irreversible Regional Short-term
handling
Posible change in Positive/n
Local Long-term
Pipeline presence
Indirect Irreversible
prey
egative
Munition clearence
Gas release
Oil spill

Death, TTS, PTS,
Negative
avoidance
Death, avoidance Negative
Death, health
Negative
problems,

Direct

Irreversible

Direct

Reversible

Direct

Irreversible

TransImmediate
boundary
Local Immediate
Trans- Mediumboundary
term

*Low = Belt Sea population impact. High = Baltic Proper population. High = individuals. See text.
**this will be reduced to not significant by implementing the mitigation described in Chapter 10.
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Sammanfattning
Denna rapport bedömer de hydrografiska effekterna på egentliga Östersjön (Baltic Proper) som
skulle kunna fås vid utläggningen av en ny gasledning mellan Polen och Danmark, Baltic Pipe.
Redan tidigare har det gjorts utvärderingar på effekterna från en utläggning av gasledningar på
botten av Östersjön (Borenäs & Stigebrandt, 2009). Dessa tidigare resultat visar att det endast
blir en marginell effekt på hydrografin.
Föreslagna placeringar av gasledningen Baltic Pipe i Arkonabassängen bedöms ha endast en
marginell effekt på blandningen och därigenom det totala inflödet av djupvatten till de inre
delarna av Östersjön. Det bedöms att effekten av en ledning i Arkonabassängen kan jämföras
med den effekt som beskrivs i tidigare utredningar för gasledningen Nord Stream, vilken
bedömdes till <1%.
Den effekt som kan påverka inblandningen är framför allt det extra bidrag till blandningsenergi
som fås då totala blandningseffektiviteten från en ledning överstiger den vanliga
blandningseffektiviteten i bottenströmmen. Detta extra bidrag från ledningen bedöms vara
mycket litet. Bidraget som det ändå kan ge bedöms vara positivt med avseende på transporten
av syrgas i bottenströmmen och skulle kunna bidra till bättre bottenförhållanden.
Det är i sammanhanget väldigt viktigt att påpeka att en förändring av den omfattning som antas
för ledningen är mycket mindre än den naturliga variabiliteten hos inflödena som skett tidigare.
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1 Inledning
De två föreslagna ledningsdragningarna för gasledningsprojektet Baltic Pipe i Östersjön är
placerade inom det område i Södra Östersjön där nytt djupvatten till Östersjön från Kattegatt
passerar. Denna placering har föranlett frågor kring huruvida de planerade dragningarna kan
påverka flödet av nytt djupvatten till egentliga Östersjön. Då inflödet av nytt djupvatten är viktig
för syresättningen av de djupa bottnarna i Östersjön är detta en relevant aspekt att ta i
beaktande.

1.1 Östersjöns vattenutbyte
Östersjön är ett bräckt innanhav som har en estuarin cirkulationen driven av ett stort
sötvattentillflöde via flera stora älvar, framförallt i Ryssland och Sverige. Älvvattnet stannar
ovanför den permanenta haloklinen vilket resulterar i en högre vattenyta i Östersjön relativt
Kattegatt som genererar ett nettoflöde av ytvatten från Östersjön ut genom de danska sunden
Lilla och Stora Bält samt Öresund. Ytvattnet som strömmar ut består av älvvatten med ett bidrag
från ytvattnet i Östersjön via den inblandning som sker på vägen ut ur Östersjön. För att
kompensera för det utströmmande vattnet sker inflöden till Östersjön regelbundet via de danska
sunden.
Överlagrat den estuarina cirkulationen sker vattenutbyten orsakade av den storskaliga
atmosfärsdrivningen som ger upphov till förändringar i de lokala vindförhållanden och varierande
vattenstånd. Frekvensen och amplituden på dessa fluktuationer i Kattegatt pumpar vatten
genom de danska sunden och flödet kan vara över 10 ggr större än medelflödet. Men då
tröskelområdet är grunt når ofta det inflödande vattnet inte särskilt långt utan strömmar fram och
tillbaka över trösklarna. Vid ihållande och stora vattenståndsskillnader över sunden töms
Kattegatt på gammalt Östersjövatten och möjliggör då för inflöde av salt syrerikt vatten med
ursprung i Nordsjön. Dessa inflöden rör sig inåt i Östersjön via de danska sunden som en tung
bottenström. När den tunga bottenströmmen rör sig längs Östersjöns djupkonturer, kommer den
att blanda in omgivande lättare och syrgasrikt vatten och växa i storlek samtidigt som den
förlorar i täthet. Detta är en positiv effekt för syresättningen av bottnarna eftersom mängden
syrgas som transporteras med bottenströmmen ökar. Är det inflödande djupvattnet tillräckligt
tungt kommer det att flytta framförvarande djupvatten längre in i Östersjön och på så sätt
syresätta även djupare bottnar. Vid mindre inflöden eller då det sker särskilt stor inblandning av
Östersjövatten, t.ex. vid extrema vindförhållanden, så att densiteten i bottenströmmen inte är
större än de vattenmassor som redan fyller djuphålorna i Östersjön, kommer vattnet att istället
lagras in på en nivå ovanför bottnen.
Under den permanenta haloklinen i Östersjön är det bara de tunga inflödena av vatten från
Kattegatt som kan syresätta de djupa bottnarna i Östersjön i någon större omfattning på naturlig
väg. Den naturliga nedblandningen av syrgas via vind är inte tillräcklig för att nå större djup. Då
Östersjöns djupa bottnar innehåller mycket fosfor i sina sediment, som i frånvaro av syrgasrikt
vatten kommer att frigöras, är det viktigt att nytt syre tillförs bottenvattnet kontinuerligt via
djupvatteninflöden. Idealiskt skall djupvatteninflödena inte ha för högt saltinnehåll för då blir det
svårare för efterföljande inflöden att nå bottnarna och perioderna med syrgasfattiga förhållanden
blir längre.

1.2 Arkonabassängen
Arkonabassängen är ett djupområde direkt söder om Sveriges sydspets genom vilket den
planerade sträckningen av gasledningen passerar. Denna bassäng är den första anhalten för
nytt inflödande djupvatten till Östersjön, och här igenom passerar allt djupvatten som tar sig över

7

trösklarna i de danska sunden. Bassängen fylls kontinuerligt på med tungt inflödande vatten via
en gravitationsdriven bottenström, vilket kompenserar för det utflöde som sker via
Bornholmsrännan i ett baroklint gesostrofiskt utflöde. Det är dock klarlagt att det inte finns någon
nedströms effekt på inflödet till Arkona, dvs storleken på inflödet till Östersjön genom sunden
styrs inte av förhållandena i Arkonabassängen (Johnsson, 2006). Förändringar i inblandningen
av omgivande vatten till bottenströmmen kan dock förändra volymen på djupvatteninflödet som
når de inre delarna av Östersjön. Sådana förändringar skulle teoretiskt kunna ske när
bottenförhållandena förändras så som vid utläggningar av objekt på botten. I tidigare utredningar
har dock dessa effekter visat sig vara små (se 2.1).
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2

Bedömning av gasledningens påverkan på
djupvattenutbytet
För att bedöma hur en gasledning skulle kunna påverka inflödet av djupvatten till Östersjön är
det rimligt att undersöka effekter beskrivna i nedan punkter, vilka även har utgjort
bedömningsunderlag i tidigare utvärderingar av gasledningars påverkan på hydrografin i
Östersjön.
•
•
•

Potentiell effekt från ändrad inblandningsparameter orsakad av ledningen.
Förändrad blandningsparameter leder till förändrade salt- och syrgasförhållanden
i djupvattnet.
Att ledningens höjd över botten skulle kunna blockera flödet och leda till längre
perioder av stagnation.
Bildandet av lokala pooler som kan stänga in vatten med hjälp av ledningarna.
Om vattnet inuti dessa pooler är tillräckligt tungt kan det tänkas stanna tillräckligt
länge för att allt syre skall förbrukas vilket då skulle leda till läckage av fosfor från
sedimenten.

Figur 1 Den tänkta ledningsdragning för Baltic Pipe.

2.1 Uppskattning av effekten av blandningsparametrar
Den föreslagna ledningen är tänkt att passera rakt genom Arkonabassängen och kommer med
den tänkta ledningsdragningen att två gånger korsa den djupvattenström som går från de
danska sunden genom Arkonabassängen fram och ut genom Bornholmsrännan. I tidigare
studier (Borenäs & Stigebrandt, 2009) av effekten på en ledning som ligger på botten och korsar
djupvattenflödet i Bornholmsdjupet uppskattas till att ha en minimal effekt (<1 % ökad
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blandning). I en uppföljande studie (Stigebrandt & Steen-Nielsen, 2011), baserad på mätningar,
sänktes effekten på blandningen ytterligare till <0.2%.
För de föreslagna ledningsdragningarna är effekten på blandningen koncentrerad till Arkonabassängen istället för Bornholmsdjupet. Här är flödet på djupvattenströmmen som fyller Arkonabassängen styrt av balansen mellan gravitationen och friktionen från botten och omgivande
vatten. Utflödet från djupvattenpoolen styrs av ett baroklint geostrofiskt utflöde. Men då
beräkningarna i (Borenäs & Stigebrandt, 2009) använder sig av typiska längdskalor för
djupvattenströmmen baserat på hela sträckan mellan tröskelområdet till utflödet från
Bornholmsdjupet är det rimligt att resultaten blir jämförbara om man är intresserad av nettoflödet
till de inre delarna av Östersjön som idag präglas av återkommande perioder med syrefria
bottnar.
Flera studier har undersökt storleken på bottenfriktionen i Arkonabassängen och kommit fram till
olika resultat beroende på val av teoretisk modell eller observationer (Arneborg, Fiekas, Umlauf,
& Burchard, 2007). Svårigheten i att uppskatta storleken på bottenfriktionen är dock inte
avgörande för att bedöma en relativ påverkan från strukturer på bottnen. I ett antal olika
modellförsök har påverkan från svag och stark blandning från bottenplacerade vindkraftverk i ett
flertal områden i västra Östersjön undersökts (Rennau, Schimmels, & Burchard, 2012). Även om
påverkan från vertikal struktur som ett vindkraftverk och en horisontell struktur som en
bottenledning inte parametriseras på samma sätt med avseende på blandning är de jämförbara
så till vida att ingen av dem förmår att förändra den totala energiöverföringen från medelflödet i
strömmen till turbulens i någon större utsträckning. Sammanfattningsvis visar studien att det inte
kan påvisas någon effekt som förändrar saltinnehållet i utflödet från Arkonabassängen mer än
den interna variabiliteten i inflödena, trots en orealistiskt hög andel vindkraftverk.

2.2 Eventuell blockering av djupvattnet från ledningen
Den föreslagna ledningen kommer inte att passera någon av de båda trösklarna in till eller ut
från Arkonabassängen. Då det inte blir någon ökad höjd på passagen som djupvattnet skall
passera kommer det inte att bli någon blockerande effekt.

2.3 Eventuell bildning av lokala pooler
Den tänkta sträckningen av ledningen kommer att passera genom Arkonabassängen som har
en relativt kort uppehållstid för sitt djupvatten. Det är inte utrett huruvida den föreslagna
sträckningen kommer att bilda stängda djupkonturer där vattnet kan fastna i lokala pooler då
tillräckligt högupplösta bathymetriska mätningar saknats i denna studie. Lokala pooler med tungt
vatten som dröjer sig kvar kan ge upphov till syrgasbrist och frigörande av fosfor från
sedimenten. Men då uppehållstiden på djupvattnet är kort och då det sker kontinuerliga inflöden
av nytt djupvatten är det osannolikt att det skulle kunna bli några längre perioder av stagnation i
eventuella pooler. Tidigare studier har visat att förekomsten av dylika pooler har en försumbar
effekt på den totala fosfordynamiken i Östersjön (Borenäs & Stigebrandt, 2009).
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Slutsatser
Det är visat i tidigare studier av gravitationsdrivna djupvatteninflöden att bidraget till blandningen
från strukturer på bottnen, och därmed påverkan på det totala djupvatteninflödet till de inre
delarna av Östersjön, är små. Såväl modellstudier, observationer och teoretiska beräkningar
visar att det är svårt att uppskatta ett verkligt värde på blandningen, vilket grundar sig i de olika
tidsskalorna som blandningen beskrivs på. Ett långtidsmedelvärde baserat på konservering av
salthalten som balanseras av in- och utflöden i Östersjön kan rimligen inte jämföras med ett
observerat värde. På samma sätt är det svårt att ge något exakt svar på effekten från en
bottenförlagd ledning som passerar över en botten med mestadels okänd bottenråhet. Att
ledningen på flera ställen kommer att sjunka ner i sedimenten kommer även det att över tid
förändra höjden och därmed friktionsparametern i blandningsekvationerna. Slutsatserna i kap 2
ovan kan ändå bedömas som rimliga, då osäkerheten i dessa parametrar inte är tillräckligt stor
för att omkullkasta bedömningen att ledningen inte kommer att ha någon signifikant effekt på
djupvatteninflödet.
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