Nord Stream Environmental Impact Assessment
Documentation for Consultation under the Espoo Convention

Nord Stream (VSRR5HSRUW$QQH[
1DWLRQDO(,$6XPPDU\)LQODQG
Februar\ 2009

English version
ENG

1DWLRQDO(,$6XPPDU\
Finland

ENG

Table of contents

ENG

Page

1

The Nord Stream Pipeline and the EIA

5

2
2.1
2.1.1
2.1.2
2.2

Environmental impact assessment procedure
The Nord Stream national EIA process
The first phase: EIA programme
The second phase: environmental impact assessment
Public participation

6
6
6
7
7

3
3.1
3.2
3.3
3.4
3.5
3.6

Summary of key environmental issues
Public concern about environmental and military security
Commercial fishing
Sediment spreading
Maritime safety
Munitions and cultural heritage
Long-term impacts

8
8
9
9
9
9
10

4
4.1
4.2
4.3
4.4
4.4.1
4.4.2
4.4.3
4.4.4
4.4.5
4.4.6
4.5
4.6

Project description
Project rationale
Project developer - Nord Stream AG
Pipeline route
Project activities
Project time schedule
Surveys prior to and during construction
Pipe-laying
Seabed intervention works
Logistics
Post-lay activities
Operation
Decommissioning

10
10
11
11
14
14
14
15
17
18
18
19
19

5

Alternatives in the national EIA

20

6
6.1
6.1.1
6.1.2
6.1.3
6.2
6.2.1
6.2.2
6.2.3
6.3
6.3.1
6.3.2
6.3.3
6.4
6.4.1
6.4.2
6.4.3

Environmental impacts in the Project area
Summary of impacts on the physical and chemical environment
Present conditions
Project activities
Possible impacts
Summary of impacts on the biotic environment
Present conditions
Project activities
Possible impacts
Summary of impacts on protected areas
Present conditions
Project activities
Possible impacts
Summary of impacts on economic life and human conditions
Present conditions
Project activities
Possible impacts

21
22
22
23
23
24
24
24
25
25
25
26
26
26
26
28
28

ENG

6.5
6.6
6.7

Summary of impacts of decommissioning
Summary of impacts from unplanned events
Summarised comparison of environmental impacts of route alternatives

30
30
31

7
7.1
7.2

Prevention and mitigation measures
Measures during the planning phase
Measures during the construction and operations phases

35
35
35

8

Proposal for a monitoring programme

35

5

1

The Nord Stream Pipeline and the EIA
Nord Stream AG proposes the construction of an offshore natural gas pipeline from Russia to
Germany with connections to onshore transmission systems in these two countries. The Nord
Stream Pipeline will connect the large natural gas resources of Russia with the European
natural gas pipeline network. At full capacity, it will provide 55 billion cubic metres (bcm) of
natural gas per year to European consumers. This is projected to be approximately 9% of the
natural gas consumption in the European Union (EU) in 2025.
The length of the entire two-pipeline system (‘the Nord Stream Pipeline’) will be 1,220 km, of
which 375 km pass through the Finnish exclusive economic zone (EEZ). The pipeline will run on
the seabed in the deepest parts of the Gulf of Finland at an average depth of 88 m, in the open
water area roughly 20–30 km from the coastline. The pipeline also crosses the EEZs of Russia,
Sweden, Denmark and Germany.
It is planned that pipeline construction works will commence in 2010, with the second pipeline
being completed in 2012. The pipeline system is designed to operate for 50 years. To ensure
the long-term integrity of the pipeline, some seabed intervention work will be required. This
includes adding rock material to support the pipeline in areas of irregular seabed and clearing of
munitions within 25 m of each pipeline route. Individual lengths of line pipe will be welded
together on a pipe-laying barge and lowered to the seabed in a continuous process. The barge
will move steadily along the route, laying approximately 2.5–3 km of pipeline per day.
As the pipeline will cross the Finnish EEZ, a Finnish Environmental Impact Assessment (EIA)
procedure is applied to assess the environmental impacts of the Project within the Finnish EEZ.
The aims of the EIA process are to evaluate the environmental impacts of a project, to ensure
that consistent information on the impacts is available during planning and decision-making and
to provide the public with information and the opportunity to participate in the process. The EIA
report and the statement of the coordinating authority (Uusimaa Environment Centre) will be
taken into account in the decision to grant permits for the Project within the Finnish EEZ. The
required permits are the Council of State consent according to the EEZ Act and a permit for
construction according to the Water Act.
The results of the Finnish EIA procedure are compiled in this report.
The national Finnish EIA report describes the main characteristics and technical solutions of the
Project. These include:
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The activities during construction, operation and decommissioning of the pipeline



The assessment methods used
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The environmental impacts of the studied alternatives



The main information used in the assessment



A comparison of the alternative pipeline routes within the national Project area



The viability of these alternatives



A proposal for a monitoring programme



A summary of the assessment work

In addition, the assessment report describes the main uncertainties related to the assessment
and the measures to prevent and mitigate adverse environmental impacts. Transboundary
impacts from other countries to the Finnish EEZ and from the Finnish EEZ to other countries are
presented in the Nord Stream Espoo Report - Offshore pipeline through the Baltic Sea.
This non-technical summary focuses on the assessment results, together with expert evaluation
of the expected impacts arising from the construction and operation of the Nord Stream pipeline.

2

Environmental impact assessment procedure

2.1

The Nord Stream national EIA process
The national EIA procedure is two-phased. In the first phase, Nord Stream AG developed a
scoping document, or an EIA programme, which described the strategy for the assessment of
environmental impacts. In the second phase, Nord Stream AG carried out the actual
environmental impact assessment and compiled the results in this EIA report. The EIA
procedure concludes when the Uusimaa Environment Centre (the ‘Coordinating Authority’)
issues its statement on the report.

2.1.1

The first phase: EIA programme
In the first phase of the Finnish national EIA procedure, the Uusimaa Environment Centre made
the Nord Stream EIA programme available to the public in November 2006. During public
hearings, the Uusimaa Environment Centre requested statements from various authorities,
citizens and non-governmental organisations. Based on these opinions and statements, the
Uusimaa Environment Centre issued its statement on the EIA programme to Nord Stream AG in
February 2007.
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2.1.2

The second phase: environmental impact assessment
The assessment phase was carried out based on the Coordinating Authority’s statement and
the EIA programme.
After this EIA report is submitted to the Uusimaa Environment Centre, it will be available to the
public online and in the coastal municipalities for 60 days. During this period, Finnish authorities,
citizens and other interest groups will have the opportunity to state their opinions on it.
The Uusimaa Environment Centre will compile the statements. Based on these, the
Coordinating Authority will issue its own statement within 60 days of the public hearings. The
EIA procedure will conclude with this statement. This assessment report and Uusimaa
Environment Centre’s statement on it will then be considered in the permitting procedures.

2.2

Public participation
The EIA has been carried out in an interactive manner. During the public-display period of the
EIA programme, meetings were held in Helsinki, Hanko, Turku and Kotka. These meetings were
attended by the public and the media.
Throughout the EIA procedure, numerous meetings with governmental authorities have also
been organised in Finland, as in other Baltic Sea countries. These meetings were held to
discuss the Project status, technical information, assessment issues and other concerns.
The results of this EIA report will be presented at public meetings during the two-month display
period starting 2nd of March 2009. Public meetings will take place in March 2009 in Helsinki,
Hanko, Kotka, Turku and Mariehamn. The meetings will be chaired by the Uusimaa
Environment Centre.
Nord Stream AG has also organised media events and informal visits to survey vessels. The
Nord Stream Pipeline information tour has visited events and festivals in Mariehamn, Kotka and
Turku. The Nord Stream website provides updates on the Project status and further information.
The schedule for the EIA, including the public participation phases, is presented in Figure 2.1.
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Figure 2.1

3

Time schedule of the national EIA procedure in Finland

Summary of key environmental issues
Numerous surveys have been performed, allowing optimisation the pipeline route during the
design phase and thereby minimising potential impacts caused by the construction and
operation of the pipeline. Environmental experts estimate that the impacts caused by the
pipeline will be mostly minor or non-existent within the Finnish EEZ. Most of the potential
impacts will be local and temporary, occurring solely during the construction period.
The following key environmental issues relating to construction and operation of the pipeline
were identified during the EIA process:

3.1

Public concern about environmental and military security
The most significant social impact is the negative impact on the public's sense of security. The
actual changes to the physical environment due to the Project are assessed to be low. However,
the Finnish community is experiencing concern and uncertainty regarding the state of the Baltic
Sea, national security and environmental risks arising from the Project as a whole. Some of the
reasons for the concerns about their sense of security are historic and would exist regardless of
the Project, but some are related directly to the Project and to concern about its environmental
impacts. The social impacts vary considerably depending on the individual’s perception of the
Project and are not limited only to people living in coastal communities.
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3.2

Commercial fishing
There may be a permanent impact on bottom trawling along certain sections of the pipeline
route. At some locations, the pipeline will form freespans. Freespans occur where the pipeline
does not rest directly on the seabed but is suspended between two local high points in the
seabed. Because trawling gear can get caught under a free-spanning pipeline, bottom-trawling
may be restricted in some specific areas to ensure the safety of the fishing vessels and crew.
However, it should be noted that Finnish commercial fishermen generally practice mid-water
trawling in these areas.
Nord Stream AG is actively consulting with the commercial fishing community to resolve these
matters.

3.3

Sediment spreading
Seabed intervention works, anchor-handling and munitions clearance during construction of the
pipeline will cause seabed sediments to be suspended in the water column and be spread by
currents. This sediment spreading also includes dispersion of chemical compounds contained in
the sediments. However, due to water depth and to the fact that the activities are located mostly
in deep water in the middle of the Gulf of Finland, the impacts are considered to be minor.

3.4

Maritime safety
During the construction period, the pipe-laying barge and other vessels engaged in construction
work will occupy an area with a radius of approximately 3 km, centered on the pipeline route.
This includes a 500 m safety zone established and maintained by the operating area of the
anchor-handling vessels. To ensure maritime safety, other vessels approaching the vicinity of
the construction site shall be rerouted with minimal inconvenience. Nord Stream AG will
communicate with the appropriate authorities to keep other maritime traffic informed of possible
sailing restrictions.

3.5

Munitions and cultural heritage
The Baltic Sea, particularly the Gulf of Finland, was heavily mined during World War I and World
War II. After the wars, the Gulf of Finland was swept for mines, but many remain to this day.
Nord Stream AG is taking great care to locate and determine the type of munitions and cultural
heritage sites within the installation corridor. Once located, construction procedures will be
modified, and, where necessary, munitions will be cleared. Clearance will be performed in the
safest possible manner. Munitions clearance will cause temporary sediment spreading and re-
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sedimentation and acoustic/pressure waves as well as some depressions and elevations on the
seabed.
Underwater cultural remains, such as shipwrecks, are very well-preserved in the Baltic Sea due
to its unique physical and chemical conditions. These include low salt content, low species
diversity, relatively low temperatures and low oxygen content. Any shipwrecks that are
encountered will be carefully surveyed. To evaluate the cultural heritage value of the wrecks,
Nord Stream AG will work closely with the Finnish National Board of Antiquities (FNBA).

3.6

Long-term impacts
Most of the impacts caused by the Nord Stream Project are short-termed and occur during
construction. There will be a few permanent impacts, which are:


The rock berms created by the rock placement and the pipeline will permanently occupy the
seabed. The footprint of this ‘artificial reef’ is comparatively small (1.1 km2), and therefore
the impact on the seabed is assessed to be local, small and insignificant



The habitat of the benthos will be permanently lost on the footprint of the pipeline. The
impact is local and insignificant, because the area is small compared to total area of suitable
habitat for benthos



The flowing gas will create a permanent noise source on the seabed. The noise is assessed
to be comparable to background noise and its significance low



The freespans of the pipeline will create a permanent impact on commercial trawling. For
safety reasons, bottom trawling along certain sections of the pipeline may be restricted. The
total length of the free-spanning pipeline will be approximately 33 km. The impact is
considered to be of medium importance because trawling vessels can either avoid crossing
the pipeline or decide to lift their trawl gear to cross the pipeline

4

Project description

4.1

Project rationale
At present, natural gas comprises one-quarter of the primary energy consumption in the EU. It is
estimated that natural gas demand will increase by 16%, from 543 bcm in 2005 to 629 bcm in
2025. At the same time, the production capacity and reserves of natural gas in the EU are
expected to decline. The share of renewable energy is expected to grow from 7% to 11%, but
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this increase will not be enough to meet the growing demand for energy consumption, nor is it
enough to replace coal in order to meet the required reduction in carbon dioxide emissions.
Therefore, demand for imported natural gas will increase in the EU.
To meet the future energy demand in the EU, the Trans-European Energy Networks (TEN-E)
programme has been launched. Under the TEN-E programme, the European Commission
proposes expanding its natural gas supply relationship with Russia. Currently, Europe imports
natural gas primarily from three sources: Russia, Norway and Algeria. The natural gas import
infrastructure of the EU has an annual capacity of 281 bcm.
To meet the increased demand for natural gas in the EU, Nord Stream AG proposes an
upstream offshore pipeline network from Russia to Germany. Nord Stream AG would be
responsible for the development and construction of the natural gas pipeline and the operation
of the upstream pipeline system.

4.2

Project developer - Nord Stream AG
The Nord Stream Project is a joint Project of four companies (see Figure 4.1).The history of the
Project and the companies involved are presented in this national report.

Figure 4.1

4.3

The shareholders of Nord Stream AG

Pipeline route
From a supply point of view, the Russian Baltic Sea coast, with its geographical proximity to
various Russian natural gas fields, is a favourable starting point for the Nord Stream pipeline. At
the receiving end, Germany offers an efficient connection to the European natural gas network.
To connect these two points, several onshore and offshore routes were studied and compared
during the planning of the Project.
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Although the construction costs of an offshore pipeline may be higher than those of an onshore
pipeline, the operating costs are lower, as it is a more efficient system. This is because a higher
operating pressure can be used safely in an offshore environment. Therefore, the Nord Stream
Pipeline requires only one compressor station to efficiently transport natural gas. An onshore
pipeline of similar length would need intermediate compressor stations – approximately one
every 100–200 km. Consequently, an offshore pipeline uses less fuel gas to transport the same
quantity of natural gas, resulting in lower greenhouse gas emissions. Additionally, constructing
an onshore pipeline requires a corridor of approximately 40 m to be cleared of vegetation and
other obstructions in order to permit the welding of field joints, trenching and lowering of the
pipeline. Construction and operation of an onshore pipeline is further affected by property
issues, the crossing of populated areas, nature conservation areas, roads, railways, rivers,
forests, lakes and the like. Therefore, an offshore route was found to be the most feasible
solution.
The main route of the Nord Stream Pipeline will run from Portovaya Bay in Vyborg, Russia,
through the Gulf of Finland and the Baltic Sea to Greifswald in Germany (see Figure 4.2).
Within the Finnish EEZ, the pipeline route will run through the deepest parts of the Gulf of
Finland and the northern Baltic Proper. In the Finnish EEZ, the pipeline is planned to be laid at a
depth of 43–203 m, and in general 20–30 km from the Finnish shore.
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Figure 4.2

The Nord Stream Pipeline route

An extensive survey programme was carried out to determine the optimal route for the pipeline
and minimise the environmental impacts and the overall cost of the Project. The key issue in the
surveys was to find a route where the seabed conditions allow pipe installation with minimal
seabed intervention works.
The route surveys gathered specific information on seabed conditions, such as topography and
bathymetry, and also identified artefacts, such as shipwrecks, boulders and munitions along the
route. Based on this information, the route optimisation has been fine-tuned.
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4.4

Project activities

4.4.1

Project time schedule
Construction works in the Finnish EEZ will be conducted over several periods during the years
2010–2012. The preliminary Project schedule is presented in Figure 4.3 below.

Figure 4.3

Preliminary Nord Stream Pipeline construction schedule in the Finnish
sector

The main Project activities include further surveys, placing of gravel supports prior to the
installation of the pipeline, laying the pipes on the seabed and across the supports, logistics,
post-lay activities, pre-commissioning and commissioning, operation and decommissioning.

4.4.2

Surveys prior to and during construction
To complement the route optimisation and munitions screening surveys, several additional
surveys will be made prior to and during the installation of the pipeline to ensure safe and
efficient operations.
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An anchor-corridor survey prior to installation will document environmental constraints,
geological features, cultural heritage sites and munitions in order to plan anchoring areas for
the pipe-laying barge



A pre-lay survey will confirm that the installation corridor is clear for the safe installation of
the pipeline, i.e., no new obstacles are found on the seabed



During pipeline construction, full survey capacity will be available to perform any ad hoc
surveys, e.g., monitoring the pipeline touchdown point

Due to the intention to use a dynamically positioned laybarge without anchors for both pipelines
between KP 0-300 detailed phases of anchor corridor survey and munitions clearance will be
done only in the parts of the route where an anchored laybarge will be used.

4.4.3

Pipe-laying
Nord Stream AG will construct the natural gas pipeline using individual steel line pipes that have
been pre-treated against corrosion at an onshore facility. The line pipes are also weight-coated
with concrete to ensure on-bottom stability and to protect against external impacts.
The line pipes will be welded together at sea on a pipe-laying barge, from which the pipeline will
be laid down on the sea bottom in a continuous process. This process is shown in Figure 4.4.
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Figure 4.4

Various aspects of pipe-laying activities on pipe-laying barge Castoro
Sei. Clockwise from top left: Line pipe on the deck of the Castoro Sei;
welding the individual line pipes; preparing the field joint coating over
the welded joint; and pipeline entering the water at the back of the lay
barge

Two pipelay barges will be used to install the pipelines in the Finnish EEZ. It is planned that a
dynamically positioned lay-barge (no anchoring) will start from the Russian boarder and proceed
in a westerly direction. The second lay barge (with anchors) will start in Swedish waters and
proceed eastwards. These two pipe sections will be welded together under water during precommissioning at approximately kilometer point (KP) 300. Figure 4.5 shows the anchored lay
barge Castoro Sei and the dynamically positioned lay barge Solitaire. A dynamically positioned
lay vessel is kept in position by thrusters that constantly counteract the external forces acting on
the vessel; these include the pipeline tension/reaction, waves, current and wind.
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Figure 4.5

Pipe-laying barges Castoro Sei (left) and Solitaire (right)

Multiple vessels will be involved in the construction works. The anchor-positioned pipe-laying
barge will be maintained on station by 12 anchors positioned by anchor-handling tugs at
surveyed locations. To allow the barge to move ahead, the anchors will be progressively lifted
and repositioned. Where required, guard vessels will secure a safety zone around the pipelaying barge.

4.4.4

Seabed intervention works
Nord Stream AG will conduct seabed intervention works both before and after pipe installation.
These works include placing rock material on the seabed to support the pipeline (rock
placement) where it has not been possible to avoid freespans during the extensive route
optimisation process. Crushed rock will be transported by dedicated rock placement vessels to
the specific locations where the support is required. Referring to Figure 4.6, the rock will be
loaded into a fall pipe through which the material will be placed at the exact location in
accordance with the engineering design. The controlled placement of the rock through the fall
pipe allows the material to be precisely installed without coming into direct contact with the
water column. The structure of each rock support has been carefully designed to minimise the
amount of rock material to be used. Rock placement vessels shall maintain a safety zone when
engaged in construction activities.
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Figure 4.6

4.4.5

Flexible fall pipe vessel (left) and controlled placement of crushed rock
(right)

Logistics
The following onshore and offshore support logistics are also necessary during construction:

4.4.6



Steel line pipes from pipe manufacturers (Russia and Germany), as well as cement, sand,
iron ore and steel reinforcement used for weight coating, will be transported to the weightcoating facilities (in Kotka, Finland, and in Sassnitz-Mukran, Germany). The line pipes will
be stored in stockyards close to the weight-coating plants



Interim stockyards will be established in Kotka and in Hanko for the supply of the pre-coated
line pipe to the lay barge. Coaster vessels will be used for the supply of the interim
stockyards from the weight coating plants



Supply vessels will transport the pre-coated line pipes from the harbour to the pipe-laying
barges



The crushed rock for rock placement will be transported from the source to the harbour
stockpile by truck. The dedicated rock placement vessels will be loaded directly from
stockpiles

Post-lay activities
After the pipes have been laid, Nord Stream AG will conduct as-laid surveys to determine the
pipeline / seabed configuration. Based on the survey results, post-lay rock placement works will
be performed to provide further support to the pipeline.
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An as-built survey will be performed in sections where post-lay activities will be carried out to
determine the final configuration of the installed pipeline.
Pre-commissioning activities will be carried out before the pipeline is filled with natural gas.
During pre-commissioning, the pipeline will be flooded with seawater, cleaned and gauged
internally and pressure tested. Tie-in of the pressure-tested sections of the pipeline will be
performed, and then the pipeline will be dewatered and dried.
After pre-commissioning is completed, the pipeline will be commissioned, which is the process
of the safe introduction of natural gas into the pipeline.

4.5

Operation
The operation of the Nord Stream Pipeline will be monitored and controlled from the main
control room at the Nord Stream AG head office in Zug, Switzerland. The main control room will
be manned 24 hours per day, 365 days per year. There will also be a back-up control room in
Zug.
Each of the Nord Stream landfall facilities will have a local operations room, but these rooms will
normally be unmanned and in monitoring mode only. Some maintenance operations can be
controlled from local facilities.
The Nord Stream Pipeline control system consists of pressure regulation, pressure
safeguarding, leak detection, parameter monitoring (including temperature, gas composition and
inlet/outlet flow and pressure), telemetry and telecommunications, fire and gas detection and
protection, and emergency shutdown systems.

4.6

Decommissioning
The Nord Stream Pipeline is designed to operate for 50 years, although it may be extended
subject to close monitoring. The decommissioning programme will be developed during the
operations phase. It is likely that the technological options and preferred methods for
decommissioning of offshore installations and pipeline will be different in 50 years’ time. The
status of the pipeline at the time of decommissioning will also impact the chosen
decommissioning methods. Under all circumstances, decommissioning activities will be carried
out according to prevailing international and national legislation and regulations and best
practices regarding environmental and other potential impacts.
The current practices for decommissioning pipeline are either removal of the pipeline or leaving
the pipeline on the seabed after cleaning and filling it with water. The prevailing opinion is that
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leaving the pipeline in place results in the least environmental impact. As over time the pipelines
will become integrated within the seabed environment, then the removal would disturb the
habitats that have generated in the vicinity of the pipelines.

5

Alternatives in the national EIA
This EIA includes two main route alternatives and one sub-alternative (a slight variation at the
Russian end of the Finnish pipeline section). In addition, a so-called "non-implementation
alternative" is assessed.

Figure 5.1

Route alternatives of the Nord Stream Pipeline in the Finnish EEZ

The alternatives are:
Alternative 0: non-implementation of the Nord Stream Pipeline, i.e., not constructing the
offshore natural gas pipeline from Russia to Germany.
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Alternative 1: (Route revision C14). This alignment runs exclusively within the Finnish EEZ from
the Russian border to the Swedish border and is close to the Finnish and Estonian EEZ border.
The route does not enter Finnish territorial waters.
Alternative 2: (Route revision C16). This alignment is for the most part (90%) identical to
Alternative 1, but it deviates for a length of 40 km to pass to the south of the area known as
Kalbådagrund. Alternative 2 was investigated because the geological conditions were expected
to be more favourable south of Kalbådagrund. Based on the results of the engineering design,
Alternative 2 requires seabed interventions in fewer locations than Alternative 1.
Near the Russian EEZ, the Alternative 1 and Alternative 2 routes are identical. There are
however two route options depending on the selected alignment within the Russian sector, i.e.,
whether the pipeline passes to the north or south of the island of Gogland. The short section of
route linking to the alignment passing south of Gogland is called Sub-alternative 1a/2a, as
there is only a minor deviation from the main routes. These sub-alternatives are assessed in this
report.

6

Environmental impacts in the Project area
Potential impacts from pipeline construction and operation were identified and assessed. To
determine their significance, they were compared with the present environmental conditions.
The impacts are categorised as follows and are discussed within the sub-sections below:


The physical and chemical environment, including the seabed, water quality, air quality,
noise and visual aspects



The biotic environment, including the benthic and planktonic environments, fish and fish
stocks, marine mammals and seabirds



Protected areas



The socioeconomic environment, including ship traffic, commercial fishery, military areas,
infrastructure, utilisation of natural resources, cultural heritage, human health, tourism and
recreation and social (human wellbeing) impacts

The impacts related to decommissioning (ending the operation of the pipeline) and to unplanned
events (incidents and accidents) are discussed at the end of the chapter.
For this EIA report, the significance of impacts is classified into four levels:
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No impact: the impact target is not affected or changed by the Project
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Minor: impact with low importance, magnitude, and/or short duration. The impact is typically
reversible



Moderate: impact with medium importance. The impact is local/regional and/or the duration
is medium- or long-term. The impact is typically partly reversible or irreversible



Significant: Impact with high importance and significance for the impact target. The extent
is typically regional/national and/or the duration is long-term or permanent. The impact is
irreversible

At the end of this chapter, the impacts are summarised in Table 6.1 and followed by a
comparison of the route alternatives’ impacts to assist with the route selection process.
Transboundary impacts from other countries to the Finnish EEZ and from the Finnish EEZ to
other countries are presented in the Nord Stream Espoo Report - Offshore pipeline through the
Baltic Sea.
In the final phase of this EIA Nord Stream advised that a dynamically positioned pipelay barge
will install both pipelines (south-eastern and north-western) from the Russian boarder to KP 300
km. The impact assessment is however made according to the worst-case-scenario, which
means that assessment is based on the assumption that all pipelay would be performed with an
anchored pipelay barge.

6.1

Summary of impacts on the physical and chemical environment

6.1.1

Present conditions
The physical and chemical environment of the Baltic Sea is unique due to its special
geographical, climatological and oceanographic conditions. The water depth along the surveyed
corridor of the pipeline in Finland varies from 43–203 m. The seabed features troughs and
valleys bordered by escarpments, together with high banks. Most of the bottom is covered by
sediments that have accumulated since the last ice age. Some of the most recent sediments
may contain harmful substances and nutrients, due to human activities or natural causes.
The water quality is mainly affected by salinity, oxygen levels, suspended solids, nutrients,
heavy metals and organic pollutants. Oxygen concentrations in the Baltic Sea vary significantly
according to season and water depth. The halocline lies at a depth of 60–70 m, below which
there is very little oxygen and conditions are inhospitable to sustaining life.
The air quality in the Gulf of Finland is influenced by emissions from maritime traffic.
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The existing background noise in the Finnish Project area, both in air and underwater, is also
caused primarily by maritime traffic.

6.1.2

Project activities
The pipeline, together with the rock placed to support it, occupy a relatively small permanent
footprint (1.1 km2, or 0.003% of the surface area of the Finnish EEZ) on the seabed.
The construction of the pipeline requires some seabed intervention works in selected areas to
protect and support the pipeline. In the Finnish EEZ, this means:

6.1.3



Placing limited amounts of rock material on the sea bottom (rock placement)



Clearing munitions in the installation corridor



Possibly clearing debris found in the vicinity of the pipeline

Possible impacts
The intervention works and munitions clearance will cause a temporary, localised mobilisation of
seabed sediments (turbidity), usually for less than a day. This may have a temporary effect on
water quality that typically will be limited to the construction area only.
Some of the chemical compounds and nutrients deposited in the sediment will stay in the water
after the particles have settled back to seabed. It may have a short-termed impact on the water
quality. However, the amounts are small with respect to measured background levels and will
rapidly be diluted. The impacts are assessed to be minor. During the operation phase, the use
of anodes will release metals in the ambient water.
The impacts from munitions clearance refer to above-mentioned sediment spreading and
dispersion of chemical compounds. However, due to water depth and distance to the coastline,
the impacts are considered to be minor. Mine clearance will cause pressure waves, and
precautionary measures will be taken to avoid harm to marine mammals and fish. Also some
depressions and elevations on the seabed may occur. However, it is assessed that the impacts
are short-term and close to negligible.
The construction works will also cause some greenhouse gas emissions (CO2); however, they
are not disproportionate or unacceptable in comparison with the prevailing maritime traffic.
Noise emissions to the air will not reach inhabited areas due to the distance from the Finnish
coast. The noise levels are comparable to those caused by the prevailing ship traffic in the
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Finnish Project area except for munitions clearance. Disturbance caused by noise and physical
activities is not expected to reach any important seal haul-out or bird areas.

6.2

Summary of impacts on the biotic environment

6.2.1

Present conditions
The Baltic Sea, as a large, brackish water ecosystem, is unique and hosts many species and
habitats, although long-term eutrophication has led to some ecological deterioration.
The valuable habitat created by aquatic plants (benthic macrophytes) can be found only in
shallow waters. The shortest distance from the pipeline route to most of the shore areas of this
kind is approximately 10 km.
Due to the varying salinity and oxygen concentrations in the sea, aquatic bottom fauna (benthic
fauna) in the Finnish Project area die out from time to time and re-establish themselves later. At
present, in the northern Baltic Proper about one-third of the total sea area is without macrofauna
due to oxygen deficiency.
The Baltic Sea is host to approximately 70 saltwater fish species and another 30-40 brackish or
freshwater species. The composition of fish communities varies in different regions along the
natural gas pipeline route in relation to the habitat characteristics of these regions. The low
oxygen content in deeper areas limits the suitable habitats for fish.
Four mammal species are native to the Baltic Sea, but only grey seals and ringed seals are
observed in the Finnish Project area. During periods of ice cover, the species breed in the open
sea, where there are suitable ice formations. About half the Baltic grey seals are located in the
south-western Finnish archipelago, more than 50 km away from the pipeline route.
The Baltic Sea is an important migration route, breeding and resting area for birds. The shortest
distance from the pipeline route to known breeding areas is approximately 10 km. Important bird
areas (Birdlife International) have been taken into account in this assessment and are a
minimum distance of 18 km from the pipeline.

6.2.2

Project activities
Pipe-laying, together with the associated activities like anchor-handling and rock-placement, will
lead to some impacts due to disturbance of the seabed and sediment re-suspension. The
construction activities will also cause some visual and noise disturbance.
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6.2.3

Possible impacts
Sediment spreading (turbidity) and subsequent sedimentation will lead to some impacts on
benthic fauna in the vicinity of the pipeline. Depending on the nature of the benthic communities
and their regeneration potential, the impact will be mostly reversible. Rapid re-colonisation is
likely to take place over a period of months to a few years.
Most construction activities will be carried out in deep waters (more than 60 m), where the
oxygen conditions are often poor and benthic fauna is limited. Impacts on marine fauna are
therefore assessed to be very limited. The impact on the planktonic environment due to resuspension of sediments and elevation of contaminant and nutrient levels is assessed to be
minor.
The main impact on fish during construction will be the avoidance reaction of areas where
sediment is re-suspended. The impact is reversible, local and short-term. The impacts will not
reach herring spawning sites and are not likely to have a significant effect on pelagic sprat eggs.
Marine mammals theoretically might be affected by munitions clearance. However, the impact is
considered to be of minor significance, as care will be taken to ensure that there are no
mammals inside the safety zone. Construction of the pipeline is a significant distance from all
known seal haul-outs, so only minor impacts are expected.
Birds are likely to avoid the construction area due to noise and visual disturbance. However, the
effect is very local and temporary. In the construction area (radius of roughly 2 km), the small
increase of turbidity due to sediment re-suspension might also reduce the feeding success of
diving birds. However, the construction area is mainly located in areas too deep for feeding
birds. Thus, the significance of the impact on birds due to construction activities is assessed as
minor.
In the operating phase, only minor impacts will occur due to periodic inspection works and
additional rock placement – if it is required. Impacts on further compartments of the ecosystem,
such as fish or birds, as a result of an impairment of the benthos are not foreseeable in the
Finnish EEZ.

6.3

Summary of impacts on protected areas

6.3.1

Present conditions
The Baltic Sea features several important ecological sites that are protected by means of nature
reserves of varying degrees of protection. Ecological conservation in the Baltic Sea is aimed at

ENG

26

both marine and coastal biotopes (habitats and species). Most protected areas are located in
coastal waters and usually are an extension of a land site.
There are currently no offshore protected sites in the Finnish EEZ, i.e., in the vicinity of the
planned Nord Stream Pipeline. The closest nature reserve (a Natura 2000 site) is situated
approximately 10 km from the planned pipeline route. Three national parks are located within a
distance of approximately 20–30 km of the Nord Stream Pipeline route. Eight Baltic Sea
protected areas (BSPA), five Ramsar wetland sites and four seal protection areas are located at
a distance of 10–50 km from the pipeline.

6.3.2

Project activities
Impacts on protected areas have been assessed primarily with respect to construction works
that may have an impact on water quality and create some noise disturbance.

6.3.3

Possible impacts
The distance between the route alignment in the Finnish EEZ and the protected areas (more
than 9 km) is significant; therefore no physical impacts, e.g., sedimentation or noise, are
expected to occur in protected areas. As a conclusion, it is not expected that protected areas
will be compromised.
For birds migrating outside of protected areas, the construction area is in general too deep for
feeding. Noise and visual disturbance will in general keep the birds away. No impacts on
mammals are expected either, assuming no mammals will be present insider the exclusion zone
during munitions clearance as the result of effective mitigation measures.

6.4

Summary of impacts on economic life and human conditions

6.4.1

Present conditions
The Baltic Sea is one of the busiest seas in the world, with 14 primary shipping routes. The
greatest annual shipping intensity in the Baltic Sea is on the route between Tallinn and Helsinki.
Fishery is of some importance in Finnish waters. At the end of 2007, there were 2,059 officially
registered professional Finnish fishermen operating on the sea area. The commercial fishing
fleet operating in the Finnish EEZ consists of eight trawlers. These mid-water trawlers are used
to capture mainly herring and sprat.
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Tourism in the Baltic Sea is closely linked to nature and the sea itself. Leisure boating and
fishing are popular. There are thousands of summer cottages in the costal areas of the Gulf of
Finland. A few houses are 5-10 km from the pipeline route, but the majority of them are further
away.
After 1945, the Baltic Sea became an important strategic military area. Although the balance
has shifted from military interests to logistical and commercial interests, the area remains a
strategic one. The Baltic countries carry out various types of military practice exercises in the
sea. The planned pipeline route passes through a section of the Örö D52 firing danger area of
the Finnish Defence Forces and passes close to three others.
During World War I and World War II, sea mines and other munitions were deployed or dropped
into the Gulf of Finland (see Figure 6.1 below). Following the wars, munitions were disposed of
in the sea. Nord Stream AG performed a munitions screening survey during 2007 and 2008.
Within 25 m of route Alternative 1, 29 objects were identified as munitions, and two additional
objects were identified within 25 m of Alternative 2.

Figure 6.1

Correlation of munitions survey findings with historical records. The
image on the left shows a mine with an anchoring mechanism that is
located in a deep, scoured hollow surrounded by a flat seabed of soft
gyttja clay. Based on the drawing on the right, the object has been
identified as an EMC I + II German WW II moored contact mine, with
either a 250 kg or 320 kg hexanite charge

Both active and inactive electrical and telecommunications cables traverse the Finnish EEZ.
There is also a plan to construct a natural gas pipeline, Baltic Connector, between Estonia and
Finland. Areas for wind parks are also under investigation in the Gulf of Finland, but the areas of
interest are located 20 km from the pipeline routes.
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The maritime cultural heritage sites of the Finnish EEZ are primarily related to shipwrecks. Due
to the physical conditions in the Baltic Sea, the shipwrecks are well-preserved. Nord Stream AG
has worked closely with the Finnish National Board of Antiquities (FNBA) to assess the
archaeological significance of the discovered wrecks. The types of wrecks range widely and
include a World War II destroyer, an aircraft and several wooden sailing vessels of varying age.
A total of four wrecks or possible wrecks are situated less than 50 m from the pipeline route. On
the pipeline route, a small wooden sailing dinghy was identified, which the FNBA has assessed
as dispensable because there are already many similar examples in Finnish museums. Seven
wrecks or possible wrecks have been identified within 50-250 m of the pipeline. An example of a
wreck site discovered during the survey in the Finnish EEZ is presented in Figure 6.2. The skulllike features are part of the ship’s rigging.

Figure 6.2

6.4.2

Example of a wreck in the Finnish EEZ; sidescan sonar image (left) and
image from video survey by remotely operated vehicle (right)

Project activities
The construction activities may cause some impacts on the above-mentioned aspects. In
addition, the presence of the pipeline during the operations phase will have some impacts on
fishery.

6.4.3

Possible impacts
A safety zone will be created around the construction fleet as it moves along the pipeline route.
The greatest shipping intensity is on the route between Tallinn and Helsinki. Because the
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construction area is located in the open sea and away from narrow fairways, the general
maritime traffic will not be compromised. Ship traffic will be monitored through a joint (Estonia,
Finland, and Russia) maritime traffic control system known as the Gulf of Finland Reporting
(GOFREP) system. Therefore, minor impacts are expected on ship traffic in the Project area.
Fishery is assessed to be somewhat affected at the construction site due to the spreading of
sediment. This is likely to result in short-term avoidance reactions by fish species. The pipeline
may also have a permanent impact on trawling along certain sections of the pipeline route. At
some locations along the route, the pipeline will form freespans (i.e., the pipeline will not rest
directly on the seabed but will be suspended between two localised ‘highs’ in the seabed).
Because trawling gear may become caught under the pipeline, it may be recommended that
bottom-trawling may be restricted in these areas. However, Finnish fishermen generally practice
mid-water trawling. Nord Stream AG is in active consultation with fishermen’s associations.
No impacts on tourism or recreation are expected, as the interference of pipe-laying activities
with the surrounding traffic is assessed to be minor and the pipe-laying barge itself will not be
visible from any of the cottage areas in the Finnish archipelago. Noise emissions to the air will
not reach inhabited areas due to the distance from the Finnish coast. The noise levels are
comparable to those caused by prevailing ship traffic in the area. No impacts on human health
due to sediment spreading or other factors are expected, as the amounts of harmful substances
mobilized by Project are so small that they will not bioaccumulate in the food chain and
transferred to humans.
Because the public may have questions and concerns regarding the Project, Nord Stream AG
seeks to mitigate this impact by means of open and transparent communications.
The most significant social impact of the Nord Stream Pipeline is subjectively experienced
concern and uncertainty. This concern is related to the state of the Baltic Sea, national security
and/or environmental risks. Social impacts of the Nord Stream Pipeline vary significantly
depending on an individual’s perception of the Project. The number of people expressing
concern or uncertainty is high. Social surveys conducted by Nord Stream show that there is a
moderate social impact due to Project.
The impacts on military areas are assessed to be local because the pipeline route will run
through only one firing danger area. The military authorities will be informed of construction
activities before they move close to military exercise areas. The pipeline will not interfere with
military exercises during the operations phase. The impacts, therefore, will be minor.
All munitions will be handled appropriately to ensure that they will not pose any risks during
construction and operation of the pipeline. Clearance of munitions will be conducted in
consultation with relevant national authorities. The seabed below 40 m in the Finnish EEZ does
not contain any sensitive habitat structure, such as, e.g., biogenic reefs. Therefore, the effect on
seabed morphology is of low importance.
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The pipeline will not hinder the possibility to use or maintain existing cables. The pipeline is also
a safe distance from planned wind park areas and raw material extraction areas. Currently,
there is no known exploitation of natural resources on the continental shelf within the alignment
of the planned pipeline route. No impact on cables or other infrastructure is expected.
Cultural heritage sites within the anchoring corridor will be avoided, and protection zones will be
established during anchor-handling operations. The FNBA has assessed all identified wrecks to
evaluate their cultural heritage value. One small wreck was identified on the pipeline route and
has been assessed to have no cultural value. Agreements about controlled pipeline installation
procedures will be established in consultation with the FNBA. Overall, the impact on cultural
heritage sites will be limited and is assessed to be minor.

6.5

Summary of impacts of decommissioning
A separate study of options for decommissioning (ending the operational period of the Nord
Stream Pipeline) will be carried out in due time before decommissioning commences. The study
will include a review of the technical and economic feasibility of various decommissioning
options, together with an analysis of the environmental impact. It is more appropriate to decide
on the decommissioning strategy at that point, as experience from other decommissioning
projects will have increased, and industry practices and legal requirements will have developed.
Regardless of the procedure chosen, great care will be taken to ensure the least environmental
impact.
The limited experience available at present suggests that leaving the pipeline on the seabed is
the most likely scenario and that this will have no significant impact on the environment.
Removal of the pipeline at the end of their operational lifetime will most likely cause minor
environmental impacts comparable to but slightly higher than the impacts from construction of
the pipeline.

6.6

Summary of impacts from unplanned events
Unplanned events are incidents and accidents. Comprehensive assessments of the risks to
people and the environment during the construction and operation of the Nord Stream Pipeline
were undertaken. According to the results of these assessments, no risks are considered
unacceptable when compared to the risk tolerability criteria for the Project. This is not surprising,
given that natural gas pipelines are used worldwide and considered a safe means of
transporting large volumes of gas. For example, there are more than 122,000 km of natural gas
pipelines in Europe, more than 548,000 km in the US and many more in Australia, Russia and
Canada.
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During pipeline construction, the risk to third parties will be limited to the crews and passengers
of passing vessels that could potentially collide with construction vessels. These risks are very
small. The most significant risks to the environment during construction arise from the potential
for oil spills as a result of tanker collisions with construction vessels. The exclusion zones
around the construction vessels will minimise the chance of this happening. Based on the
results of the anchor corridor survey a risk assessment will be performed to assess the anchor
and anchor wire interaction with unexploded munitions during pipeline installation.
During pipeline operation, the risk to third parties will arise from possible pipeline failure as well
as natural gas release and ignition, impacting people on vessels in the immediate area. This risk
has been shown to be very low. There is potential for fishing nets to become entangled with the
pipeline, and this will be subject to risk assessment in 2009. The pipeline will be indicated on the
relevant nautical charts to ensure ships in the vicinity of the pipeline are aware of their location,
and the pipeline will be protected by rock placement in certain areas to prevent dragging
anchors from damaging the pipeline.

6.7

Summarised comparison of environmental impacts of route alternatives
The environmental impacts of the route alternatives are summarised in Table 6.1 below. No
major differences in environmental impacts between the route alternatives were identified.
Values in the table represent the highest score assessed for the impact target in question and,
therefore, should be considered a conservative comparison. The evaluation of Sub-alternative
1a/2a also includes the impacts of Alternative 1 and Alternative 2.

Key to symbols used in the table:
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+++

=

Significant positive impact

++

=

Moderate positive impact

+

=

Minor positive impact

0

=

No impacts

–

=

Minor negative impact

––

=

Moderate negative impact

–––

=

Significant negative impact

(X)

=

Mitigation implemented

(*)

=

Additional mitigation required
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Table 6.1

SCALE

Physical
environment

Biotic
environment

Protected
areas

Socioeconomic
environment

ENG

Comparison of impacts of different route alternatives in the national
EIA report
–––

––

–

0

+

++

+++

0-Alternative:
nonimplementation

Alternative
(C14)

Seabed

0

– (X)

– (X)

– (X)

Water quality

0

– (X)

– (X)

– (X)

Air quality

0

0

0

0

Noise

0

0

0

0

Visual aspects

0

0

0

0

0

– (X)

– (X)

– (X)

0

0

0

0

0

– (X)

– (X)

– (X)

0

– (X)(*)

– (X)(*)

– (X)(*)

Seabirds

0

– (X)

– (X)

– (X)

Protected
areas

0

0

0

0

Ship traffic

0

0

0

0

Fishery

0

– – (*)

– – (*)

– – (*)

Military areas

0

0

0

0

Infrastructure

0

0

0

0

0

0

0

0

0

0 (X)

0 (X)

0 (X)

Human health

0

0

0

0

Tourism and
recreation

0

0

0

0

Social impacts

0

– – (*)

– –(*)

– –(*)

Benthic
environment
Planktonic
environment
Fish and fish
stocks
Marine
mammals

Natural
resources
Cultural
heritage

1

Alternative
(C16)

2 Sub-alternative
1a/2a
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Although all alternatives have been assessed to have minor environmental impacts, there is a
slight difference between the route alternatives. In this EIA, slight differences between the route
alternatives have been identified with respect to impacts on:


Seabed



Benthic fauna



Marine mammals



Seabirds



Protected areas



Ship traffic



Fishery



Infrastructure

The differences are summarised in Table 6.2 below. Alternative 2 appears to have a slightly
lower overall environmental impact than Alternative 1.
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Table 6.2

Conclusions of differences between Alternative 1 and 2

Legend: + = Slightly better, - Slightly worse, 0 = No difference
Impact target

Alt 1

Alt 2 Reasoning

Physical and chemical environment
Seabed

+

-

Alternative 2 has a larger footprint

Water quality

0

0

Air quality

0

0

Impacts on noise

0

0

Benthic fauna

-

+

Planktonic environment

0

0

Fish and fish stocks

0

0

Marine mammals

-

+

Alternative 2 is further away from
haul-outs

Seabirds

-

+

Alternative 2 is in deeper areas

Protected areas

-

+

Alternative 2 is further away and in
deeper areas

Ship traffic

-

+

Alternative 2 has less traffic

Fishery

+

-

Alternative 1 is less within known
trawling areas

Military areas

0

0

Infrastructure and utilisation of natural
resources

+

-

Cultural heritage

0

0

Human health

0

0

Tourism and recreation

0

0

Citizens’ wellbeing

0

0

Biotic Environment
Alternative 1 impacts more benthic
fauna communities

Economic and human conditions

One cable crosses route Alternative 2
three times, whereas it crosses
Alternative 1 only once

Based on technical Project, baseline information and the performed environmental impact
assessment it is predicted that all Project alternatives (Alternatives 1 and 2, Sub-alternative
1a/2a) are acceptable from the environmental perspective and feasible to construct and operate.
Through the comparative assessment of the route alternatives, Alternative 2 (C16) is selected
as the preferred route.
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7

Prevention and mitigation measures
The EIA process endeavoured to prevent possible negative impacts. If it has been impossible to
prevent a specific impact completely (i.e., no other technical or economically feasible alternative
is available), Nord Stream AG has planned mitigation measures.

7.1

Measures during the planning phase
The careful and detailed route selection and optimisation process has been a major mitigation
measure against negative impacts. Both the number and magnitude of seabed intervention
works have been minimised. The material transportation distances have also been minimised to
reduce ship traffic and unnecessary greenhouse gas emissions.

7.2

Measures during the construction and operations phases
Pre-installation surveys will locate and allow the establishment of avoidance zones around
cultural heritage and munitions areas to prevent contact with and damage to these sites.
A safety zone will be established around the slow-moving pipe-laying barge. When the
construction vessels work within the Finnish EEZ, ship traffic will be monitored through the
GOFREP system. As required, the captain of the service vessel fleet and pipe-laying barge will
communicate with passing ships to avoid collisions.
Safety zones around the construction vessels will also minimise the risk of an oil spill as a
consequence of a vessel collision.
The pipeline will be indicated on the relevant nautical charts to ensure that vessels in the vicinity
of the pipeline are aware of their location, so as to avoid any damage to the pipeline.
Depending on the outcome of the update of the risk assessment for incidents due to fishing gear
- pipeline interaction, restriction zones might be introduced.

8

Proposal for a monitoring programme
Nord Stream AG is designing a monitoring programme to verify the results of the impact
assessment and to reveal any uncertainties. In addition, monitoring will ensure that the planned
mitigation measures function appropriately. Monitoring is not only important for the Nord Stream
Project in particular; it will also provide valuable information for the assessment of similar
projects in future.
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The following aspects will be given highest priority in the environmental monitoring programme:


Monitoring of marine mammals and other fauna before and during construction phase



Monitoring of maritime traffic during construction phase



Monitoring of cultural heritage during and after construction phase



Monitoring of bottom sediment before and after construction phase



Monitoring of water quality during construction phase



Monitoring of benthic and fish fauna before and after construction phase

Table 7.1

Proposed environmental monitoring programme

Items
to
monitored

be

Prior
to
construction phase

During construction
phase

After construction
phase
/
during
operation

Marine
mammals
and birds
Ship traffic
Cultural heritage
Bottom sediment
Water quality
Benthic
fauna

fish

and

Table 7.1 summarises the proposed monitoring activities to take place after submission of the
EIA report. The details of the monitoring programme (i.e., the frequency and time of monitoring)
will be developed further after the EIA procedure in cooperation with the appropriate authorities.
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