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INTRODUCTION
In early 2014 an environmental impact assessment (EIA) procedure was launched by the
request of the Finnish Gasum Corporation and the Estonian AS EG Võrguteenus concerning the construction of a natural gas pipeline between Finland and Estonia. The Balticconnector natural gas pipeline project aims to considerably improve regional access
to and supply security of natural gas and promote the reliability of natural gas distribution in different circumstances in Finland and the Baltic states. The Balticconnector natural gas pipeline will be connected to the existing gas network in Finland and Estonia
and to a regional LNG terminal. The Balticconnector natural gas pipeline project is categorized as a priority project in the guidelines for trans-European energy networks
(TEN-E) and has been granted financial assistance by the EU. The Balticconnector is also included in the EU’s list of Projects for Common Interest (PCI) published in autumn
2013, and the related applications for EU support were submitted in August 18, 2014.
The offshore pipeline would enable the exchange of natural gas between Finland and
Estonia. Because the Balticconnector project has an international dimension, there are
two primary international procedures to be followed:
- the Espoo Convention (UNECE Convention on Environmental Impact Assessment in
a Transboundary Context);
- the Bilateral Agreement on EIA between Finland and Estonia (Agreement between
Finland and Estonia on Environmental Impact Assessment in a Transboundary Context).
The Balticconnector natural gas pipeline is subject to an obligatory EIA procedure by
virtue of Appendix I, section 8 (Large-diameter oil and gas pipelines) of the Espoo
Convention. The environmental authority of the Party of Origin notifies the environmental authorities of the Affected Parties about the establishment of an EIA procedure
and inquires whether they intend to participate in the EIA procedure if the project is regarded as likely to cause impacts on the country in question. In this project, Finland, Estonia and Russia have indicated that they will participate in the procedure. The environmental authority of the Affected Party collects the national opinions and submits
them to the Party of Origin. The competent Finnish and Estonian authorities in the international consultation in compliance with the Espoo Convention are the Ministries of
the Environment.
A bilateral agreement between the Government of the Republic of Finland and the Government of the Republic of Estonia on Environmental Impact Assessment in a Transboundary Context entered into force on June 6, 2002 1. In the bilateral agreement, the
principles for applying the Espoo convention are specified. Based on article 5 of the
EIA Agreement Estonia and Finland have established a joint advisory commission on
EIA in a transboundary context. The members of the Commission have been assembled
from environmental officials of Finland and Estonia. By virtue of Article 14, the competent authorities of the Parties are entitled to agree to carry out a joint environmental impact assessment (Joint EIA) within the framework of their national legislation. A decision was made by the Commission on its 9th meeting in May 2013 that the project will
be carried out as joint EIA in the context of article 14 of the Finnish - Estonian Agreement. The EIA program of the Balticconnector was published jointly in February 2014.
Regarding the EIA report, it was decided to produce separate reports for Finland and
Estonia. The separate reports have been drawn up simultaneously and in cooperation be-

1

Agreement between the Government of the Republic of Finland and the Government of the Republic of Estonia on Environmental Impact Assessment in a Transboundary Context (Finnish Treaty Series 51/2002 and Republic of Estonia RT II
2002, 16, 70).

4

tween the Estonian and Finnish EIA experts. The purpose of the EIA procedure in both
countries has been to assess the project’s environmental impacts and increase the project’s openness and stakeholder interaction.
This report is a joint summary of the Finnish and Estonian EIA reports and represents
the EIA documentation in a transboundary context in accordance with the Espoo Convention. The summary aims to report in sufficient detail on the key results of the assessment work as well as describing the methods employed in the assessments, the participating experts, stakeholder cooperation and dialog.
The EIA procedure covers the preliminary route of the offshore Balticconnector natural
gas pipeline from Ingå, Finland, to Paldiski, Estonia, the related routing alternatives in
Finland and in Estonia and the compressor station in Finland (Figure 1-1). The compressor station in Estonia is only covered within the assessment of cumulative impacts
because the environmental impacts of the compressor station are being assessed in conjunction with the permit procedures relating to other project (Estonian project developer).

Figure 1-1. The routing alternatives of the Balticconnector natural gas pipeline.
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EIA PROCEDURE, COMMUNICATIONS AND PARTICIPATION
In the Balticconnector project, a decision was made between the Project Developers and
the authorities of both countries to produce separate EIA reports for Finland and Estonia. The assessment work took place simultaneously and in cooperation between EIA
experts from both countries. The EIA reports will be on display at the same time in Finland and Estonia. In the Balticconnector project both Finland and Estonia are a Party of
Origin and an Affected Party. Consequently, both must notify other countries of the EIA
procedure conducted in compliance with national EIA requirements.
Environmental impact assessment work has been carried out interactively with various
stakeholders and authorities. The public display of the EIA program took place from
February 10 to April 07, 2014 in both countries. Opinions on the project and the EIA
program could be submitted during the public display and at the public meetings. The
opinions submitted have been taken into account while compiling the EIA reports. Public meetings will also be organized during the public display of the EIA reports.
Information about the project and about the related environmental impact assessment
work has also been provided in conjunction with general communications, such as press
releases, press articles and websites of the Project Developers. The EIA reports as well
as the stakeholder interaction carried out and the material acquired during the EIA procedure will provide important support to more specific planning and design concerning
the project.
The key stages and planned schedule of the EIA procedure in Finland and in Estonia are
shown in the figure below (Figure 2-1).
Stage in EIA procedure

2013

2014

2015

5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9

EIA Program
Formulation of EIA program
EIA program submitted to coordinating authority
EIA program on public display
Coordinating authority’s statement (Finland)
Supervisor´s decision (Estonia)
EIA report
Separate reports
Formulation of EIA report
Submission of EIA report to coordinating authority
EIA report on public display
Coordinating authority’s statement (Finland)
Supervisor´s decision (Estonia)
Participation and interaction
Steering group meeting (Finland)
Public meetings

Figure 2-1. Planned schedule of the EIA procedure in Finland and in Estonia.

2.1

Finland
Pursuant to decision YM1/5521/2006 issued on February 17, 2006 by the Ministry of
the Environment, the environmental impact assessment procedure is applied to the Balticconnector natural gas pipeline project. The Balticconnector natural gas pipeline will
have a diameter of approximately DN 500 mm and total approximately 80 km in length,
which may be assumed to be likely to have similar environmental impacts as gas pipelines included in the list of projects provided in section 6 of the EIA Decree (diameter
DN 800 mm, length 40 km). The project is also covered by section 8 of the list of pro-

6

jects provided in Appendix 1 to the bilateral agreement on EIA between Finland and Estonia (large-diameter oil and gas pipelines, underwater pipelines in the Baltic Sea).
The Project Developers submitted the EIA program to the coordinating authority, the
Uusimaa Centre for Economic Development, Transport and the Environment, on January 27, 2014. The coordinating authority announced the public display of the EIA program through media including local newspapers and its website. The EIA program was
on display for statements and opinions between February 10 and April 7, 2014. The
Uusimaa Centre for Economic Development, Transport and the Environment made a
summary of the opinions and statements provided and issued its own statement regarding the program on May 7, 2014.
The completion of the EIA report will be published in local newspapers and other publications selected by the authority, and the report will be placed on public display. During
the period of public display, statements will be requested from authorities, and residents
and other stakeholders will have the opportunity to submit their opinions to the coordinating authority, the Uusimaa Centre for Economic Development, Transport and the
Environment. The coordinating authority will produce a summary of the statements and
opinions provided on the report and, on the basis of these, issue its statement within two
months of the termination of the display period. The EIA procedure ends when the coordinating authority submits its statement on the EIA report to the Project Developers.
The EIA report and the coordinating authority’s statement on it will be appended to any
permit and license applications relating to the project, and the permitting authorities will
use them as basic data in their decision-making.
In the EIA report phase an EIA steering group was established in Finland to direct the
assessment work and reporting on the results. The group consisted of representatives of
a variety of authorities, enterprises and organizations.
2.2

Estonia
In order to initiate the EIA procedure in Estonia, the developer submits a permit application to the permitting authority, which makes a decision about the initiation of the
EIA procedure. After consulting with the Ministry of the Environment (MoE) and the
Ministry of Economic Affairs and Communications (MEAC), Gasum Corporation submitted a superficies license application to burden public water body and installation of
natural gas pipeline to seabed to the MEAC on May 14, 2013. After reviewing the permit application and coordination with government authorities, the MEAC decided to initiate the superficies license application procedure.
Based on Estonian Government order No 555 (RT III, 17.12.2013, 6) of December 12,
2013 on the initiation of superficies license proceedings, it was decided to initiate the
EIA procedure. The MEAC gave public notice of the initiation of the EIA procedure on
December 20, 2013 and the superficies license application procedure was suspended according to the EIA Act (section 11(11) of the EIA Act) until the approval of the EIA report.
The Project Developer submitted the reviewed EIA program to the MoE on May 23,
2014. Due to certain incompletions found in the EIA program, the supplementation of
the program was requested by the supervisor by a letter dated June 20, 2014. The supplemented and revised EIA program was re-submitted for approval on June 30, 2014.
The MoE issued its decision on the approval of the EIA program by letter No 112/14/1093-9 of July 15, 2014. The EIA report is compiled by a licensed EIA expert and
the EIA Working Group. The permitting authority notifies about publication of the EIA
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report in the same way as for the EIA program. The requirements for publication and
review of the EIA report are similar to those for the EIA program.
Following the review of the EIA report, the Project Developer submits it to the Ministry
of the Environment (MoE) for approval and determination of the environmental requirements. The MoE makes a decision to approve the EIA report within 30 days of receipt of the report and all related materials, and informs the Project Developer and permitting authority about its decision. The MoE submits a copy of the EIA report to the
permitting authority.
The MoE informs about the approval of the EIA report and determination of environmental requirements in official announcements and by letter to the interested parties
within 14 days of having made its decision. The EIA procedure concludes with the approval of the EIA report by MoE/EIA supervisor (Ramboll 2014a).
After approval of the EIA report, the procedure of superficies license application will
continue. The permitting authority must take into account the results of the EIA and the
environmental requirements determined by the EIA supervisor. If the EIA results and
environmental requirements are not taken into account, the permitting authority must
give an argumented justification in its decision to issue or refuse to issue the permit. A
permit may not be issued if the developer is unable to comply with the determined environmental requirements (Ramboll 2014a).
As agreed with the MoE, a permit application for special use of water will be submitted
to the MoE by the developer together with the EIA report. The special water usage permit will be applied after the superficies license has been granted. The intention is to carry out an EIA, which gives information about possible impacts to all different permitting authorities, who will make a decision about permits related to the Balticconnector
project (e.g superficies license, permit for special use of water, building permit) and
consider the necessity of the EIA (Ramboll 2014a).
3

STRUCTURE OF EIA REPORTS
Both EIA reports cover the preliminary route of the offshore Balticconnector natural gas
pipeline from Ingå, Finland, to Paldiski, Estonia, and the related routing alternatives in
Finland (in the Finnish report) and in Estonia (in the Estonian report). The Finnish report does not cover the alternatives in Estonia but provides a summary as an appendix
of the report where the most significant environmental impacts of the routing alternatives in Estonia are described. The same principle also applies to the Estonian report.
Both EIA reports are available in English on the Gasum website
(http://www.balticconnector.fi).
The EIA reports cover the results of the assessment work based on the EIA program and
the statements and opinions issued on it. Both reports cover the following issues:
-

a description of the project including the project schedule and the relationship of
the project with other projects;
a description of the technical data relating to project design, construction and operation;
a description of the EIA procedures carried out in Finland and in Estonia taking
the requirements of international consultations and the bilateral agreement between the countries into consideration;
licenses, permits, plans and decisions required for the project;
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4
4.1

key plans and programs concerning the use of natural resources and environmental protection, including national target programs as well as international commitments, from the project’s perspective;
previously studied routing alternatives, the selection of the current route, and the
alternatives assessed in the EIA procedure;
a description of the current state of the environment;
starting points of the EIA and scoping, significance and extent of the environmental impacts in general;
assessment methods and the environmental impacts of the project alternatives
and the zero alternative as well as their significance (including cumulative impacts with other known projects and transboundary impacts);
uncertainties relating to the impact assessments carried out;
a comparison of the project alternatives;
measures to prevent and mitigate adverse impacts;
a proposal for an environmental impact assessment monitoring program;
a description of interaction and participation during the EIA procedure;
a description on how the coordinating authority’s statement on the EIA program
has been taken into account in the compilation of the EIA report.

DESCRIPTION OF THE PROJECT
General description
The purpose of the Balticconnector natural gas pipeline project is to interconnect the
Finnish and Estonian natural gas distribution networks. The integration of the Finnish
and Estonian gas infrastructures will ensure a more coherent and diverse natural gas
network in the Baltic Sea region and guarantee the security of natural gas supply for the
northeastern Member States of the EU. The offshore pipeline will enable gas transmission between Finland and Estonia while also providing the opportunity to utilize the underground natural gas storage facilities in Latvia. The flow of gas can take place in both
directions, making it also possible to transmit natural gas from Finland to Estonia.
In Finland the Balticconnector pipeline will be connected to the Gasum natural gas network via a pipeline section to be constructed from Ingå to Siuntio. In Estonia the Balticconnector pipeline will be connected to the Estonian natural gas network via the
planned compressor station and the pipeline section to be constructed in Kiili. The connection of the Balticconnector pipeline to a regional LNG terminal will create an integrated natural gas network for the Baltic States and Finland. Potential combined impacts
of the LNG terminal and the Balticconnector project are discussed in Chapter 8.5 of this
report.

4.2

Background and justification for the project
Finland has imported natural gas from Russia since 1974. The length of the current
Finnish gas pipeline network is more than 1,000 km. The annual consumption of gas is
approximately 3.5 billion m3, corresponding to 8.5% of Finland’s total energy consumption. Gasum has been the only importer of gas to Finland since 1994. The imports of gas
are based on an agreement between Gasum and OAO Gazprom valid until 2025.
Estonia imports natural gas from Russia and the Inčukalns underground gas storage facility in Latvia. Gas is transmitted to customers via pipelines, distribution stations and
pressure reduction stations. The Eesti Gaas Group is the leading natural gas distributor
in Estonia (with a share exceeding 90% of the retail market) via the following Group
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companies: AS Eesti Gaas, AS EG Ehitus and AS Gaasivõrgud. According to the economic indicators published by Eesti Gaas for 2013, the volume of natural gas sold by
the company totaled almost 582 million m3. Of this, 79% was sold to consumers (including industry) and 10% to residential customers.
Access to and supply security of natural gas and, consequently, the consumption of natural gas in Finland and the Baltics can be considerably improved by new alternative
natural gas transport routes. The Balticconnector is classified in the guidelines for transEuropean energy networks (TEN-E) as a priority project and has been granted financial
assistance by the EU. Part of the funding has been used for the pipeline’s preliminary
technical design, geotechnical and geophysical studies and environmental surveys. The
studies and surveys conducted during the project are described in Chapter 6.4.
It was found on the basis of the natural gas network capacity surveys conducted during
the project that most of the capacity of the natural gas pipelines extending from Western
Russia via the Baltic States to Finland is in use. Free capacity to serve the Finnish needs
is only available occasionally. Correspondingly, occurrences of low capacity have also
been experienced in supply to cater for Estonia’s own demand for natural gas. Therefore
explorations were launched into the opportunity to transmit gas via Finland to Estonia
and possibly also to the other Baltic States. The opportunity of bidirectional natural gas
transmission is the basic requirement for the implementation of the project.
Alternative routings for the Balticconnector project have been explored since the early
2000s. These studies were based on the utilization of existing data. In Finland, points of
landfall examined in addition to Ingå include the Kopparnäs area in Ingå, Suomenoja in
Espoo, Vuosaari in Helsinki and Kilpilahti in Porvoo. In Estonia, Muuga and Paldiski
have been considered as landfall sites. First to be examined in the feasibility studies on
the alternatives was the relationship of the landfall sites to the natural gas network.
These examinations resulted in the shortlisting of the above-mentioned points of landfall. Further examination of the alternatives focused on any restrictions arising from
land use in the areas, restrictions relating to the offshore areas, and the length of each
route.
Several factors were taken into consideration in the determination of the current route of
the offshore natural gas pipeline (Ingå–Paldiski), including route length, existing natural
gas network, local areas, regulations and guidelines concerning land use planning, fairways, military areas, anchoring areas, geophysical characteristics and bathymetry. The
geotechnical and geophysical surveys along the offshore pipeline route were conducted
by Marin Mätteknik AB in 2006 and 2013 (MMT 2006 and 2014). Other studies and
surveys conducted during the project are described in Chapter 6.4.
4.3

Technical description
The technical design of the project has progressed to the preliminary technical design
phase (Ramboll 2014b) which has involved the optimization of the pipeline route within
the corridor studied (study corridor that is 275–975 m wide, MMT 2006 and 2014) to
minimize issues including seabed intervention, pipeline length and curvature.
Preliminary assessments of the need for seabed intervention were carried out in the
stage preceding the Front End Engineering Design (FEED) stage. Off the Finnish coast
in particular, the seabed is very uneven and the need for intervention high. In the FEED
stage pipeline route optimization will continue, which is likely to reduce the need for
seabed intervention from the levels presented in the EIA reports.
The Balticconnector pipeline’s length will be approximately 81 km and diameter 508
mm. Its capacity will be around 7.2 million m3/day, i.e. around 300,000 Nm3/h. The de-
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sign pressure for the pipeline is 80 barg. The pipeline’s operational life is expected to be
50 years.
The pipeline will be constructed from carbon steel line pipes, each 12.2 m in length,
which will be welded together. The thickness of the steel line pipes is based on the maximum allowable operating pressure, prevention of external collapse and resistance to external impact. According to preliminary calculations, the wall thickness for the Balticconnector line pipes will be 12.7 mm, which is sufficient to protect the pipeline
against collapse during construction, whereby separate support structures will not be
needed.
A pipeline Kilometer Post (KP) system has been established for the entire Balticconnector pipeline. For the offshore pipeline, KP 0.000 has been set at the tie-in weld
between the offshore and onshore pipeline at the landfall in Ingå, Finland. The KP numbering increases towards the south (Figure 4-1).

Figure 4-1. Kilometer Posts (KP) along the Balticconnector pipeline route.
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4.3.1 Seabed intervention
Seabed intervention will be required to protect the pipeline and to rectify the pipeline
free-spans. The types of seabed intervention that are likely to be applied in the Balticconnector project are:
-

dredging;
ploughing or jetting depending on soil conditions;
blasting to remove bedrock;
subsea rock installation underneath or on top of the pipeline.

Total volumes of subsea rock installation for protection and free-span rectification
based on preliminary calculations are shown in table (Table 4-1). The current estimates
are conservative; the actual volumes are likely to be smaller than those presented here.
Table 4-1. Total volumes of subsea rock installation for protection and free-span
rectification.
3

KP

Estimated rock
volume (m3), pre-lay

Estimated rock
volume (m3), post-lay

Total volume (m )

0–23.0

111 554

334 574

446 128

23.0–31.0

32 109

1 313

33 422

31.0–37.0

3 205

59 965

63 170

37.0–39.0

3 647

48 818

52 465

39.0–44.0

251

46 620

46 872

44.0–46.0

324

46 740

47 063

46.0–59.0

23 762

140 369

164 131

59.0–62.0

0

75

75

62.0–70.0

3 026

79 593

82 619

70.0–76.0

0

0

0

76.0–81.4

164

49 825

49 988

Total

178 041

807 892

985 933

Protection requirements
The pipeline will typically be installed on the seabed, but in some areas the pipeline will
have to be protected by trenching and/or covering it with seabed sediment or rock cover
(Figure 4-2). The main reasons for the pipeline protection requirements are maritime
transport (dropped and dragged anchors), and ice gouging in coastal areas. The results
of the Quantitative Risk Assessment report (Ramboll 2014c) show that protection will
be required for 85% of the Balticconnector pipeline length.
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Figure 4-2. Cross-section of a trenched pipeline section (Ramboll 2014b).

The pipeline will normally be trenched or covered with a layer of rock near the landfalls
to ensure pipeline stability and, for sections close to the coast or shallows, to prevent ice
scouring. According to preliminary plans, the pipeline section constructed in Ingå will
be protected between KP 0 and KP 23 (Figure 4-1). Rock cover will also be used at locations where existing pipelines and cables will be crossed.
Free-span rectification
To ensure the pipeline will remain fully functional throughout its entire design life, it
will be necessary to reduce the span length of the pipeline to prevent a local buckling
failure of the pipeline. The following methods can be employed in pre-lay preparation
of the seabed:
- rock-dumping span gap heights to ensure mid-span touchdown points (pre-lay and
post-lay);
- dredging to create flat lay corridors (pre-lay);
- blasting of bedrock peaks (pre-lay).
According to preliminary calculations and plans, a significant amount of pre-lay preparation of the seabed will be required. According to preliminary estimates, a total of 52
peaks will need to be excavated. The table below (Table 4-2) presents the preliminary
volumes of seabed to be excavated by Kilometer Post. The volumes of seabed to be excavated will be specified further once progress is made with the project. The current estimates are conservative; the actual volumes are likely to be smaller than those presented here.
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Table 4-2. Preliminary seabed intervention measures and volumes of seabed to be excavated to level the seabed during the construction of the Balticconnector pipeline.
KP

Intervention

Volume of material to be removed (m3)

0–2.0

Blasting

85 000

Dredging/ploughing

47 000

Dredging

39 000

3.5–5.0
12.0–13.5
14.0–15.3
17.5–20.0
20.1–23.6
25.3–26.9
45.4–48.3
48.8–51.5
52.0–53.0
55.3–57.1
64.3-65.4
79.4-81.4

The results of the EIA procedure and the detailed studies conducted after the procedure
will be used to optimize the route of the Balticconnector pipeline in order to minimize
the need for seabed intervention (Figure 4-3).

Figure 4-3. Gas pipeline route optimization on the seabed (MMT 2006).
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4.3.2

Infrastructure crossings
The pipeline will have to cross a number of subsea cables and the two Nord Stream
pipelines. The crossing objects identified in marine surveys executed in 2006 and 2013
(MMT 2006 and MMT 2014) are presented in Figure 8-1. Unknown objects identified in
the survey reports will be clarified in the more detailed design phase of the project. The
majority of existing service lines are telecommunications cables or wires.
In addition to the Nord Stream gas pipelines in use, agreements will be entered into with
the owners of any other cables and structures, in which the obligations and procedures
for crossings will be determined. The owners of abandoned cables or relevant authorities will also be notified of the procedures relating to such cables.
Crossed cables will be buried in the seabed, but more detailed surveys in the detailed
design phase of the project will determine the exact burial depth. A pre-lay rock berm
may be placed to ensure a minimum 0.5 m vertical separation between the existing cable and the Balticconnector pipeline. The vertical separation should take into account
the penetration of the pipeline into the rock berm and the settlement of the rock berm.
Post-lay rock will also be installed after the laying of the Balticconnector pipeline to ensure the pipeline is protected from trawl hooking and pull-over, which may displace the
pipeline from the pre-lay rock berm.
Abandoned cables are typically not removed. At crossing locations of abandoned cables
there is also the option to cut the cable if approval is obtained from the cable owner. In
most cases, however, it is simple, more cost-effective and less environmentally disruptive to lay the pipeline over the cable with the adequate vertical separation ensured.
The Nord Stream pipelines (Figure 8-1), separated by approximately 900 m at the point
of crossing, will require two separate crossing designs. The pipelines have been installed exposed, so a height of approximately 2 m of pre-lay rock will be required to ensure a vertical separation of 0.5 m is maintained between the Balticconnector pipeline
and the Nord Stream pipelines.

4.3.3

Munition removal
Munitions (unexploded ordnance, UXO) can be divided into conventional and chemical
munitions. Munitions were dumped in the Baltic Sea during the First and Second World
War and all the way until the 1960s. Unidentified items such as munitions and their
remnants detected in the study corridor of the Balticconnector project will be examined
and removed before laying the natural gas pipeline onto the seabed. Of the total of 48
man-made objects (including munitions, metal waste, barrels) detected in the study corridor, eight have been classified as probable munitions. Six of these are on the Estonian
side and two on the Finnish side (MMT 2006 and MMT 2014).
In order to clear the munitions or their remnants, an ordinance clearance plan will be
developed in cooperation with relevant national authorities. Gasum has conducted preliminary negotiations with the Finnish and Estonian Defence Forces, and it has been
agreed that they will take part in the clearance work. The clearance plan will include
clear risk assessment procedures for the technical performance of the work together
with the mitigation measures to be taken to minimize impacts on marine flora and fauna. The clearance methods used will be safe, proven and similar to those previously employed to dispose of munitions in the Baltic Sea.
The disposal of unexploded ordnance (mines) will be performed in several steps, starting with an as-found survey, implementation of mitigation measures to minimize impact
on marine life, placement of the demolition charge, demolition and an as-left survey.
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Throughout the activities, the authorities will be kept informed of the status, and any
marine traffic in the area will be warned to avoid the location.
4.3.4

Offshore pipelaying
The offshore pipeline will be installed using either an anchored or dynamically positioned (DP) pipelaying vessel. Dynamic positioning is best suited for large water depths
where the suspended pipe string is sufficiently flexible to absorb minor displacements at
the surface without buckling. Dynamic positioning is also the best method in cases
where there may be munitions outside the studied installation corridor, such as in the
Gulf of Finland (Figure 4-4).

Figure 4-4. A dynamically positioned pipelaying vessel (Solitaire). (Ramboll 2014a)

Depending on its type, the pipelaying vessel will be assisted by anchor tugboats, pipe
supply vessels and various survey/monitoring vessels (Figure 4-4). For each anchorpositioned pipelaying vessel, 2–6 anchor-handling vessels will typically be required.
These are typically quite large (total length around 100 m). Their stern and bow anchors
will be dropped 1,000–2,000 m from the pipelaying vessel, while lateral anchors can be
placed closer to the pipelaying vessel. Each individual anchor weighs around 25 tonnes.
Whenever possible in the Balticconnector project, pipelaying and anchor-handling vessels that are as small as possible to minimize environmental impacts will be used in areas where it is not possible to use a dynamically positioned pipelaying vessel (coastal areas). The use of an anchored pipelaying vessel requires the detailed preparation of construction measures where the anchoring methods employed are determined precisely.
One service vessel will also be required for each pipelaying vessel. Dynamically positioned multi-purpose vessels will be used for anchor handling and maintenance functions.
The coated line pipes will be transported by a supply vessel to the pipelaying vessel
where they will be welded to form a pipe string and lowered onto the seabed (Figure
4-5). This process involves the following continuously repeated stages on board the
pipelaying vessel:
- pipe welding;
- nondestructive testing (NDT) of welds;
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- preparation of field joints;
- lowering the pipe onto the seabed.
The lay rate is highly dependent upon pipe size and welding conditions, but under optimal conditions a daily production (working 24 hours) of 4–5 km is not unusual. The
pipelaying for the Balticconnector natural gas pipeline will take place in the middle of
the summer.

Figure 4-5. The S-lay method employed by a dynamically positioned pipelaying vessel.
(Allseas 2014)

Safety zones for pipeline installation vessels will be agreed with the maritime authorities in Finland and in Estonia. Based on a preliminary assessment, a safety zone of
1,500 m will be adequate for all installation vessels, including anchor-handling pipelaying vessels.
4.3.5

Landfalls
Alternative construction methods for the landfalls of the Balticconnector pipeline are as
follows:
- bottom pull;
- microtunneling;
- horizontal directional drilling (HDD).
The most common method of landfall construction is bottom pull, and this method
would be the most feasible method for either of the Ingå landfall alternatives LF1 and
LF2. In this rocky and sheltered Ingå archipelago no cofferdam would be required to
protect the trench from sedimentation.
The bottom pull method is also suitable for the ALT EST 1 alternative at the Paldiski
landfall with an open beach. For the ALT EST 2 alternative, an open trench through the
limestone cliff is not appropriate, so microtunneling is the most feasible solution there.
Bottom pull
Bottom pull installation can be performed either to or from shore. The pipe will be
pulled in a pre-dredged trench through the surf zone to a point above the high water
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mark. The depth of the trench must be sufficient to ensure that the pipeline is not exposed by seasonal or long-term variations of the seabed profile.
For a shore pull, a pulling station will be installed at the prepared onshore site, usually
consisting of two linear winches connected to a hold-back anchor, which may be a sheet
pile wall. The winch cables will be connected to the pull cable by means of a sheave arrangement, pulled in from the pipelaying vessel stationed offshore at the mouth of the
trench. On the vessel the pull cable will be connected to a pull head, which will be
welded onto the first pipe joint, and the pipeline will be pulled ashore as it is produced
on the vessel. The figure below (Figure 4-6) shows the pull head emerging from the sea.

Figure 4-6. Pull head emerging from the sea at shore pull (Ramboll 2014b).

For offshore pull, a pipe-stringing site will be set up on shore, and the landfall pipe will
be welded to form one string. The pipelaying vessel will be positioned at the mouth of
the pre-dredged trench and, using the winches on the vessel, the already prepared pipe
string will be pulled through the trench onto the vessel, from where pipelaying will be
continued.
Microtunneling
Microtunneling is a process that uses a remotely controlled Microtunnel Boring Machine (MTBM) (Figure 4-7) to directly install concrete jacking pipes forming an underground microtunnel to accommodate the pipeline inside.
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Figure 4-7. Landfall construction using the microtunneling method (Ramboll 2014b).

Microtunnel construction comprises the following activities:
- Launch shaft excavation: required to ensure correct alignment of the microtunnel.
Heavy equipment, such as excavators and trucks, is used for this task.
- Microtunnel excavation: typical microtunnel equipment spread consists mainly of
a hydraulic jacking system to jack the pipe, a closed loop slurry system to remove
the excavated tunnel debris, a slurry cleaning system to remove the debris from
the slurry water, a crane to load and unload the concrete casings, and an electrical
supply to power all of the above equipment.
- Pre-dredging and MTBM recovery: the recovery of the drilling head at the exit
points requires dredging work.
The construction of the landfall microtunnel requires a temporary worksite of approximately 10,000 m2. The maximum feasible length of the microtunnel is approximately
1,500 m.
4.4

Connections to other projects developed by the Project Developers

4.4.1 LNG import terminal in Ingå
The project covers an onshore terminal for LNG imports (Figure 8-2). The terminal is
planned for the same area in Joddböle, Ingå, as the Balticconnector landfall and compressor station. The locations examined as potential terminal sites are the Ingå Shipping
area (EIA procedure ended in 2013) and the Fjusö Peninsula owned by the National
Emergency Supply Agency (EIA procedure will end in autumn 2015). The onshore terminal has been examined on the basis of various capacities in conjunction with the EIA
procedure. An alternative to the onshore terminal is a floating terminal, with the Fjusö
Peninsula and a seafront site of the Fortum power plant having been studied as possible
locations in Joddböle.
The LNG terminal will consist of LNG offloading equipment, storage tank(s), vaporization facility and measuring station connected to the gas network. LNG will be shipped
in using special-purpose LNG carriers with a maximum capacity of around 150,000 m3.
The annual number of carrier visits is estimated to total 18–30 depending on the termi-
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nal’s storage capacity. The total annual production volume of the terminal at maximum
capacity will be around 2 billion m3.
4.4.2 Ingå–Siuntio natural gas pipeline
Ingå is not currently connected to the natural gas network. The Ingå transmission pipeline is planned to connect to the current transmission network in Siuntio (Figure 8-2).
The pre-design of the transmission pipeline is already completed, and its environmental
impacts have been assessed in the EIA procedure of the LNG terminal. The Balticconnector pipeline will be connected to the Ingå-Siuntio transmission pipeline at the
compressor station. Gas transmission can take place in both directions. The LNG terminal can also be connected to the Ingå-Siuntio transmission pipeline.
4.4.3 Paldiski–Kiili natural gas pipeline
In Estonia the Balticconnector natural gas pipeline will be connected to the natural gas
network via a compressor station. From the compressor station a new natural gas pipeline connection will be constructed to Kiili, connecting the Balticconnector to the Estonian natural gas network. The preliminary length of the connecting pipeline is around 50
km (Figure 8-3).
5

ASSESSED ALTERNATIVES
The EIA reports cover the preliminary route of the offshore Balticconnector natural gas
pipeline from Ingå, Finland, to Paldiski, Estonia, and the related routing alternatives in
Finland and Estonia. The following alternatives have been examined in the environmental impact assessments conducted (Figure 1-1):
Alternative EST 1 (ALT EST 1): construction of the Balticconnector natural gas pipeline across the Gulf of Finland from Ingå, Finland, to Paldiski, Estonia, point of landfall
in Kersalu, Estonia.
Alternative EST 2 (ALT EST 2): construction of the Balticconnector natural gas pipeline across the Gulf of Finland from Ingå, Finland, to Paldiski, Estonia, point of landfall
in Pakrineeme, Estonia.
Alternative FIN 1 (ALT FIN 1): construction of the Balticconnector natural gas pipeline across the Gulf of Finland from Ingå, Finland, to Paldiski, Estonia, route north of
Stora Fagerö.
Alternative FIN 2 (ALT FIN 2): construction of the Balticconnector natural gas pipeline across the Gulf of Finland from Ingå, Finland, to Paldiski, Estonia, route south of
Stora Fagerö.
In addition, two alternative points of landfall and the respective natural gas pipeline
routings in Ingå have been examined:
Landfall 1 (LF1): landfall of the Balticconnector natural gas pipeline north of the Fjusö
Peninsula in the Bastubackaviken bay area.
Landfall 2 (LF2): landfall of the Balticconnector natural gas pipeline on the Fjusö Peninsula.
A situation where the Balticconnector natural gas pipeline will not be constructed is assessed as the zero alternative.

20

5.1

Alternatives in Finland
Two route alternatives have been studied in the vicinity of the Port of Ingå. The
ALT FIN 1 alternative passes the island of Stora Fagerö from the north and the east and
crosses the fairway southeast of Stora Fagerö at a point where the fairway is wide and
relatively deep. The ALT FIN 2 alternative crosses the fairway west of Stora Fagerö
closer to the Port of Ingå and runs between Stora Fagerö and Älgsjö towards the south
(Figure 5-1).
After crossing the fairway, ALT FIN 2 runs parallel to the fairway for several kilometers. Water depth at the intersection of the fairway and the natural gas pipeline route alternatives (ALT FIN 1 and ALT FIN 2) is approximately 23–30 m. ALT FIN 1 is
around 1.3 kilometres longer than ALT FIN 2. The routes come together before passing
west of the Hästen lighthouse. From there the route runs into the deeper parts of the outer archipelago towards Estonia, passing the Enoksgrund shallow from the east.

Figure 5-1. The routing alternatives of the Balticconnector natural gas pipeline in Finland.

The landfall alternatives (LF1 and LF2) are located in Ingå north of the Fjusö Peninsula
in the Bastubackaviken Bay area and on the Fjusö Peninsula around 2 km northeast and
east of the Port of Ingå, in the vicinity of the Ingå fairway (Figure 5-2). The landfalls
and underground natural gas pipeline routings as well as areas directly connected with
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them are mostly fenced off. The fenced area relates to the activities of the National
Emergency Supply Agency, and access to the area is restricted. The area is not currently
used for residential or holiday accommodation, recreation or other public or private
access. The area is mostly covered by forest.

Figure 5-2. Landfall alternatives, including the respective natural gas pipeline routings, in
Ingå.

5.2

Alternatives in Estonia
Two possible alternative points of landfall have been assessed on the Pakri Peninsula:
Kersalu (ALT EST 1) and Pakrineeme (ALT EST 2) (Figure 5-3). The sea area surrounding the Pakri Peninsula (excluding the waters off the Paldiski harbors) is included
in the Pakri Natura 2000 area.

22

Figure 5-3. The routing alternatives of the Balticconnector natural gas pipeline in Estonia.

In the ALT EST 1 area the landfall is located in the shallow Lahepere Bay, Kersalu,
Paldiski, close to the border between the municipalities of Paldiski and Keila. The distance from the point of landfall to the center of the municipality of Paldiski is around
6.5 km and to Tallinn around 50 km. Alternative ALT EST 1 planned at Kersalu will include a mainland section of the pipeline exceeding 1 km in length and running parallel
to the Tallinn–Paldiski highway through forest and three alvar areas. There are three
farmsteads around the on-ground section of the gas pipeline ALT EST 1 from the point
of landfall to the compression station.
The landfall of the ALT EST 1, the natural gas pipeline routing from the landfall to the
compressor station, and the location of the compressor station are specified in the thematic plan included in the comprehensive plan of the City of Paldiski entitled ”Location
of category D natural gas pipeline within the City of Paldiski” approved by the local
council of the City of Paldiski on December 22, 2012 (K-Projekt AS 2012).
The landfall of the ALT EST 2 alternative is located in the municipality of Paldiski on
the northeastern shore of the Pakri Peninsula in conjunction with the LNG terminal site
planned for Paldiski. The alternative is located on the Pakri klint where the limestone
scarp is more than 18–24 m high. The landfall site is dominated by relatively valuable
meadows and deciduous-dominated forests on rocky terrain. Reception facilities will be
constructed in the vicinity of the landfall, with the option of further constructing a connection to the Estonian natural gas network.
The seabed is more even in the Paldiski area than off the Finnish coast. Water depth already drops to around 20 m at 3.5 km from the shoreline.
5.3

Zero alternative
The zero alternative means a situation where the Balticconnector natural gas pipeline
will not be constructed. In this alternative the LNG terminal planned for Ingå will not be
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constructed either, and the positive and negative environmental impacts of both projects
will not be realized.
The Balticconnector natural gas pipeline and the LNG terminal would diversify and increase competition in natural gas sourcing. In the zero alternative, this objective of the
projects to provide the market with less expensive, more price-stable and competitive
natural gas would not be achieved and natural gas would be replaced by other fuels. For
a more detailed description of the impacts of the zero alternative see Chapter 8.4.
6
6.1

PREMISE OF THE ASSESSMENT
Participants in the EIA procedure
The project developers are Gasum Corporation and AS EG Võrguteenus. The coordinating authority of the project in Finland is the Uusimaa Centre for Economic Development, Transport and the Environment. The coordinating authority (decision maker) of
the project EIA procedure in Estonia is the Ministry of Economic Affairs and Communications (MEAC) and supervisor the Ministry of the Environment (MoE). The international consultation procedure is coordinated in Finland by the Ministry of the Environment and in Estonia by the MoE.
The environmental impact assessment report for Finland was compiled by the consultant Pöyry Finland Oy and for Estonia by Pöyry together with Entec Eesti OÜ. The experts taking part in the project’s assessment, including their respective areas of responsibility, for Finland and Estonia are presented in Table 6-1. A large group of experts
have participated in the investigations and studies conducted during the EIA procedure
(see Chapter 6.4).
The company responsible for the preparation of the EIA program and technical project
design is Ramboll.
Key roles in the EIA procedure were also played by citizens and authorities representing
a variety of sectors that have influenced the EIA procedure through contributions including submitting their statements and opinions.
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Table 6-1. The Finnish and Estonian EIA working groups.
Project leader
Project manager

Project coordinator
Marine hydrology

Nature

Fish, fisheries

Marine biology

Marine geology

Soil, bedrock and groundwater
Noise

Air quality
Exceptional and accident situations
Traffic, traffic safety

Vibrations
Land use, landscape and cultural heritage
People and society
Natural resource use, waste
and waste handling
Decommissioning
Zero alternative
Geographic information, maps

Finnish EIA working group
Estonian EIA working group
Terhi Rauhamäki, MSc (Pöyry)
Terhi Rauhamäki, MSc (Pöyry)
Andres Piirsalu, MSc (OÜ Entec Eesti)
Rein Kitsing, MSc (Merin Ltd) – lead
expert (license No KMH0020
Anna-Katri Räihä, MSc (Pöyry)
Kerttu Kõll, BA (OÜ Entec Eesti)
Lotta Lehtinen, MSc (Pöyry)
Urmas Lips, PhD (Marine Systems Institute at TUT)
Kari Kainua, MSc (Pöyry)
Germo Väli, PhD (Marine Systems InHannu Lauri, MSc (YVA Oy)
stitute at TUT)
Taavi Liblik, PhD (Marine Systems Institute at TUT)
Soile Turkulainen, MSc (Pöyry)
Natalja Kolesova, BSc (Marine Systems
Institute at TUT)
William Velmala, MSc (Pöyry)
Inga Lips, PhD (Marine Systems Institute at TUT)
Lauri Klein, MSc (OÜ Tirts & Tigu)
Sauli Vatanen, MSc (Fish and Water
Mariliis Kõuts, MSc (Marine Systems
Research Ltd)
Institute at TUT)
Ari Haikonen, BSc (Fish and Water
Research Ltd)
Ari Ruuskanen, PhD (Monivesi Oy)
Natalja Kolesova, BSc (Marine Systems
Institute at TUT)
Lotta Lehtinen, MSc (Pöyry)
Inga Lips, PhD (Marine Systems Institute at TUT)
Henry Vallius, PhD (GTK)
Kaarel Orviku, DrScGeol. (Tallinn University, Institute of Ecology)
Andres Kask, PhD (Geological Survey
of Estonia)
Sten Suuroja, PhD (Geological Survey
of Estonia)
Maarit Korhonen, MSc (Pöyry)

Kalle-Mart Suuroja, PhD (Geological
Survey of Estonia)
Carlo Di Napoli, MSc (Pöyry) (onshore noise)
Janek Laanearu, PhD and Aleksander Klauson, PhD (Department of Mechanics,
Tallinn University of Technology) (underwater noise)
Thomas Folegot, PhD (Quiet Oceans) (underwater noise)
Mirja Kosonen, MSc (Pöyry), Jüri Teder (OÜ Entec Eesti)
Mirja Kosonen, MSc (Pöyry)

Anna-Katri Räihä, MSc (Pöyry)
Jaakko Kettunen, MSc (Pöyry)

Taavi Liblik, PhD ( Marine Systems
Institute at TUT)
Germo Väli, PhD (Marine Systems Institute at TUT)
Anna-Katri Räihä, MSc (Pöyry)
Sakari Lotvonen, LSc, MSc (Pöyry)
Saija Miettinen-Tuoma, MSc (Ramboll)
Kerttu Kõll, BA (OÜ Entec Eesti)
Mariikka Manninen, MSc (Landscape
Kaur Lass, MA (OÜ Head)
Archit) (Ramboll)
Jari Laitakari, eMBA (Pöyry)
Kaur Lass, MA (OÜ Head)
Ville Koskimäki, MSc (Pöyry)
Terhi Rauhamäki, MSc (Pöyry)
Terhi Rauhamäki, MSc (Pöyry)
Terhi Rauhamäki, MSc (Pöyry)
Jari Ruohonen, MSc (Tech) (Pöyry)
Kerttu Kõll, BA (OÜ Entec Eesti)

25

6.2

Impacts assessed
In this project environmental impacts mean the direct and indirect environmental impacts caused by the planned Balticconnector natural gas pipeline project. Impacts during
construction and operation as well as decommissioning were examined in the assessment. Impacts assessed include (offshore and onshore):
-

impacts on the seabed and water quality;
impacts on natural organisms, such as animals, fish and plants;
impacts on protected areas and values and Natura 2000;
impacts on ship traffic and boating;
impacts on land use and land use planning;
impacts on human living conditions, fishing and safety;
impacts on landscape and cultural heritage;
impacts on tourism and recreational use of the areas;
impacts on utilization of natural resources;
impacts on air quality;
noise;
impacts on scientific heritage.

Impacts identified in this project as the most significant impacts are impacts during construction on seabed, water quality, the marine environment, flora and fauna. The most
significant impacts will be caused by the pipeline installation operations, such as dredging, blasting, filling and rock placement to even the seabed under the pipeline structures
and prevent free-spans. In the operation phase, impacts caused by the project will be
quite minor. Some of the significant impacts are limited to the construction period and
some of the impacts are permanent. The nature of each impact regarding time and extent
are described in the environmental impact assessment reports.
Also described in the impact assessments are the related uncertainties, measures taken to
prevent and mitigate adverse effects, and plans for the monitoring of environmental impacts and any further measures following the EIA procedure. EIA reports include separate sections for transboundary impacts.
6.3

Scope and significance of environmental impacts
The examined route of the Balticconnector natural gas pipeline will cover the following
activities, which have been taken into consideration in the environmental impact assessments conducted:
In Finland
- Offshore routing totaling around 81 km in length from Ingå to Paldiski (Figure
1-1);
- Onshore routings totaling around 1 km in length from the Finnish landfalls to the
Ingå compressor station (Figure 5-1 and Figure 5-2); and
- A compressor station in Ingå.
In Estonia
- Offshore routing totaling around 81 km in length from Ingå to Paldiski (Figure
1-1);
- Landfall alternatives ALT EST 1 and ALT EST 2 as well as an onshore routing of
around 1.3 km in length from the Estonian landfall ALT EST 1 to a compressor
station planned for Kersalu (Figure 5-3).
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In the environmental impact assessment, the environmental impacts of the Balticconnector natural gas pipeline and of the activities arising from the project beyond
the pipeline route were examined. Activities beyond the Balticconnector natural gas
pipeline route include construction-related vessel traffic in the Gulf of Finland. A brief
assessment of the environmental impacts of the decommissioning of the Balticconnector
project was also carried out.
The scope and significance of the environmental impacts are determined depending on
the nature of the receptor. Some of the impacts are only aimed at the local environment,
while others may affect broad national entities.
In this context the examined area means the area determined for each impact type within
which the environmental impact in question is studied and assessed. Efforts have been
made to make the area determined so large that no significant environmental impacts
can be assumed to occur outside the area. The direct impacts extend to the vicinity of
the offshore pipeline and onshore activities.
6.4

Studies and surveys conducted on the project and other surveys employed in the
assessment work
The offshore gas pipeline route has been studied in the following extensive geotechnical, acoustic and environmental studies in 2006, 2013 and 2014:
- acoustic studies, remote operated vehicle (ROV) and magnetometric studies
(MMT 2006 and 2014);
- bathymetric studies to measure seabed topography (MMT 2006 and 2014)
- Side-scan sonar (SSS) studies to distinguish seabed characteristics and objects
(MMT 2006 and 2014);
- sub-bottom profiler studies for sub-bottom imaging (MMT 2006 ja 2014);
- geotechnical sampling to obtain further data about the geotechnical properties of
the seabed (MMT 2006 and 2014);
- sediment and zoobenthos studies (Ramboll 2014d);
- hard-bottom flora and fauna studies based on scuba diving (Alleco Oy 2013);
- aquatic fauna, zoobenthos and fish breeding areas around the LNG terminal
planned for Ingå (Kala- ja vesitutkimus Oy 2014);
- fisheries studies (Ramboll 2013a&b);
- survey of fish breeding grounds (University of Tartu 2013);
- study of commercial fishing close to and further off the shore (Ramboll 2013b);
- marine mammals surveys (Ramboll 2013c);
- archaeological surveys (SubZone Oy 2014, Mikroliitti Oy 2014);
- nature surveys for onshore pipeline routings (Ympäristösuunnittelu Enviro Oy
2014 and OÜ Tirts &Tigu 2014);
- Ingå bird surveys; archipelago bird nesting and resting counts (Ramboll 2014e);
- other bird surveys (Estonian Ornithological Society 2013, Ramboll 2013d).
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7

7.1

DESCRIPTION OF THE ENVIRONMENT LIKELY TO BE SIGNIFICANTLY
AFFECTED BY THE PROPOSED ACTIVITY
Current status of the Gulf of Finland
The Baltic Sea is one of the largest inland seas in the world. The average depth of the
Gulf of Finland is 38 m, while the maximum depth is 123 m. The relatively flat morphology of the Southern Baltic Sea differs from the fragmented seabed of the Northern
Baltic Sea, particularly its coastal areas and archipelago. These differences in seabed
morphology and structure between the areas are mainly due to bedrock differences (Baltic Sea Portal 2014).
The depth of water along the route of the planned gas pipeline varies in the 0–93 m
range. The Gulf of Finland coast slopes more gently on the Finnish side than on the Estonian coast. There is an archipelago zone that is around 20 km wide off Ingå, Finland,
where major changes in water depth are caused by bedrock ridges, mainly in the 5–25 m
range.
The bedrock in the Gulf of Finland area is divided into two very different parts. The
bedrock on the northern side of the gulf is consists of Precambrian crystalline rock,
while the bedrock on the southern side consists of sediment rock layers on top of the
bedrock aged a few hundred million years. The Precambrian bedrock is considerably
harder and more durable than the sedimentary rock on top of it. Due to the differences
in erosion tolerance between the Finnish and Estonian bedrocks, there are clear differences in bedrock topography between the two sides of the Gulf of Finland.
Cyclonic mean circulation takes place in the surface waters of the Gulf of Finland where
there is an eastward inflow of water at the Estonian coast and a westward outflow adjacent to the Finnish coast on the northern side of the gulf. According to recent modeling
results, there are also several smaller gyres prevailing in the Gulf of Finland (Figure
7-1). The mean current velocities in the basic circulation are only a few centimeters per
second. Velocities an order of magnitude above these are caused by winds either along
or against the basic current. Currents are also created by factors such as sea surface inclination, density gradients (temperature and salinity), bathymetric variation, and fresh
water input from rivers. The average flow velocities are 5–10 cm/s, but temporary peak
rates may be up to 50–100 cm/s.
Near-bottom currents depend largely on bathymetry. Currents also occur vertically depending on density gradient differences between the various layers of water. In deep
layers water moves from the Danish straits along deeps and sills. The exchange of water
between deeps takes place over sills, whereby the flow velocity depends on gravity and
the height of the sill. There is quite a lot of variation in near-bottom flow velocities, but
the rates of these are usually clearly lower than those of surface currents. Findings from
continuous measurement at control stations carried out in conjunction with monitoring
conducted for the Nord Stream gas pipeline project showed average flow velocities of
4–6 cm/s near the bottom, with the highest velocities measured in western Gulf of Finland being 37 cm/s and in eastern Gulf of Finland 51 cm/s (Ramboll 2013e, Luode Consulting Oy 2013).
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Figure 7-1. Average currents in the surface layer of the Gulf of Finland during period of
2006-2008 according to the results of HIROMB model (Elken 2011).

The ice conditions in the Baltic Sea may vary very much from year to year. The quantity of ice is basically determined by the severity of the winter, which in turn depends on
atmospheric circulation. If the air flow from the west, carrying the warmer and more
humid air from the North Atlantic to the Baltic Sea region, is stronger, the winter will be
milder as well. The severity of winters based on the area of ice cover has been defined
by Seinä and Palosuo (Seinä and Palosuo 1996). Unlike in average or severe winters, in
mild winters there is very little or no ice in the area of the gas pipeline route. The yearto-year variability in the extent of the ice cover in the Baltic Sea is very great. Over the
past five years, for example, there have been mild winters (2013/2014), average winters
(2011/2012) and severe winters (2010/2011).
In the Gulf of Finland, the typical thickness of the ice crust is 30–40 cm but may increase to 90 cm under certain conditions (Seinä and Peltola 1991). Under ridged ice
conditions, ice may become deposited in piles over 10 metres high (Leppäranta and
Hakala 1992). At the coast, ridged ice may cause significant coastal processes, particularly under the conditions of high water or storms (Orviku 2011).
Due to its low salinity, the water of the Baltic is referred to as brackish water. The average salinity of the Baltic is less than 10‰ while the salinity of oceans is around 35‰.
The salinity of the Baltic varies from 20‰ in the Danish straits to 0–2‰ in the eastern
parts of the Gulf of Finland. In western Gulf of Finland the salinity level is usually 5–
6‰.
In the Gulf of Finland variation in the oxygen situation is caused by thermal stratification, varying salinity stratification and varied seabed topography. There may even be
major annual variation in salinity levels within a specific area. The oxygen situation of
the offshore areas of the Gulf of Finland is linked with the near-bottom oxygen situation
of the Baltic Sea proper and further with the saline pulses. In the past decades the Major
Baltic Inflows have become less frequent and smaller in volume. The latest major inflow took place in 2003. Since then a period of stagnation has persisted and the oxygen
situation has become worse in the Baltic proper as well as the Gulf of Finland.
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In the Gulf of Finland areas at depths exceeding 60 m have for a long time suffered
from serious oxygen depletion. The overall oxygen situation in near-bottom water layers
in the Northern Baltic Sea, including the Gulf of Finland, in August in the 2011–2014
period is presented in the figure (Figure 7-2). The figures are based on annual information published by the Finnish Environment Institute.
In western parts of the Gulf of Finland the areas with a poor oxygen situation appear to
have increased over the past few years, but in August 2012 the oxygen situation of the
Gulf of Finland on the whole was better than usual. Oxygen problems became more
common in the coastal waters of western and central Gulf of Finland in the early 2000s.
In 2001–2002 archipelago bottoms suffered for the first time from oxygen depletion,
and the summer oxygen situation has repeatedly been poor since then.

Figure 7-2. Near-bottom oxygen situation in Northern Baltic Sea in August 2011–2014
(Finnish Environment Institute, SYKE 2013–2014). Red = oxygen-depleted area with hydrogen sulfide, yellow = low oxygen level (0–2 ml/l) and blue = oxygen level above 2 ml/l.
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Oxygen depletion is facilitated by eutrophication as it boosts the accelerated growth of
phytoplankton, i.e. algal blooms. When the mass of phytoplankton settles on the bottom,
it increases the volume of material for decomposition, a process where oxygen is consumed. When total oxygen depletion takes place near the bottom, decomposers will use
other compounds instead of oxygen dissolved in the water, which results in the formation of toxic hydrogen sulfide. The acceleration of oxygen depletion also boosts eutrophication as, once oxygen runs out in near-bottom water, nutrients fixed in the bottom sediment are re-released into the water.
In the Gulf of Finland primary production is mainly nitrogen-limited, and this trend has
become stronger as a result of the deep-water and other internal load of the Baltic Sea
and, on the other hand, reductions in external phosphorus emissions. In areas close to
the coast, the growth-limiting nutrient may, however, vary depending on the nutrient
load received from onshore sources.
Transparency is a measure of light penetration reduced by turbidity in the water column,
i.e. the clarity of water. Transparency has been reduced on the coast of the Gulf of Finland since the 1970s throughout the coastal section from Hamina to Hitis. Turbidity is
affected by substances dissolved in the water as well as the organic and inorganic particles in it. In the Baltic Sea the clarity of water is affected most significantly by dissolved organic substances (COD Mn) and phytoplankton particles. (Leppänen et al. 2012)
7.2

Marine strategy objectives
The EU-wide objective for water and marine resource management is to achieve at least
good environmental status for surface waters and groundwaters. At the same time the
status of waters with good environmental status must not deteriorate.
The general aim of the Finnish marine strategy is to achieve good environmental status
of the Baltic Sea by 2020. The development of the marine strategy takes place in three
steps. A resolution on the first part was issued by the Government in 2012: assessment
of the current state of the marine environment, definitions of good environmental status,
and environmental targets and indicators. The second step – the monitoring program –
of the marine strategy was adopted in August 2014. Due for completion by the end of
2015 and undergoing consultations in early 2015, the final stage of the marine strategy
is the program of measures.
The proposal for the program of measures for 2016–2020 to implement the Finnish marine strategy was published in 2015 (Joint website of Finland’s environmental administration 2015). The existing measures were not considered sufficient for the maintenance of, or the achievement in all respects of, good environmental status in the marine
environment, and 35 marine resource management measures were proposed by experts
for the program. The proposals for management measures for 2016–2021 were included
in the assessment of the sufficiency of existing measures. A new measure proposed for
the reduction of nutrient loads is the promotion of the use of liquefied natural gas
(LNG) as a shipping fuel and taking care of the construction of the necessary infrastructure. Other measures closely related to the Balticconnector project include the reduction
of underwater noise and the reduction of the adverse effects of dredging.
The general aim of the Estonian marine strategy is to achieve good environmental status
of the Baltic Sea by 2020. The development of the marine strategy takes place in three
steps. The first part was completed in 2012: assessment of the current state of the marine environment, definitions of good environmental status, and environmental targets
and indicators. The second step – the monitoring program – of the marine strategy was
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made publicly available in autumn 2014. Due for completion by the end of 2015, the fifinal step in the marine strategy is the program of measures.
In the marine strategy, good environmental status of the marine environment is assessed
using 11 descriptors and related indicators. The descriptors of good environmental
status are combating eutrophication, reduction of hazardous substances, conservation of
biodiversity, prevention of the spread of invasive alien species, sustainable use and
management of marine resources, reducing human impacts on the sea-floor, prevention
of hydrographic changes, and reducing marine and coastal littering and underwater
noise. The table below covers the status of the marine environment and assessed
impacts of the Balticconnector pipeline project by descriptor (Table 7-1).
Table 7-1. Project impact on the descriptors of good environmental status (GES) of the
marine environment defined in the marine strategy.
Descriptors of good environmental status (GES) of the marine environment
Descriptor

Definition
Finland &
Estonia

Current status in 2012 and
assessment of achievement
of good environmental status
(GES)

Impacts of the Balticconnector
project

Finland

Estonia

Finland

Estonia
As
regards
ALT EST 2 in
Lahepere Bay,
zoobenthos on
both soft and
hard substrata
will
be
damaged. Hardbottom
communities are
expected to be
damaged in a
small
area.
ALT EST 1 will
result in damage
only to softbottom
communities,
but construction
work and rock
filling is planned
for
a
more
extensive area,
namely
along
the
entire
Lahepere Bay.

Biodiversity

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

GES has not
been
achieved.
If
existing
and
new measures
are
implemented,
it is possible to
achieve GES
in 2020.

GES has been
partly
achieved.
Regarding
marine
habitats and
marine
species
populations,
there is a lack
of
reliable
indicators for
describing
their status. In
the
coming
years attention
should be paid
to
the
development
of indicators
and
organization of
monitoring.

The project is
not assessed to
reduce
the
biodiversity
of
the Ingå coastal
area as a whole
(excluding the
adverse impacts
on
breeding
potential of the
construction of
the LF1 landfall
alternative) -any
impacts will be
short-term and
reversible at the
population level.
The impacts will
be
due
to
disturbance,
noise
and
turbidity caused
by
seabed
intervention.

Nonindigenous
species

Nonindigenous
species
introduced by
human
activities are
at levels that
do
not
adversely
alter
the
ecosystems.

Status in 2012
was
mainly
good, and it is
possible
to
maintain GES
by
implementing
existing
measures.

GES
has
mainly
not
been
achieved. The
priority in the
near
future
should to work
on
the
indicator
characterizing
the
spatial
distribution
trends of non-

The risk of introduction of nonindigenous species is low in
conjunction with the project as
transport will take place locally. The
locations of the storage facilities
established will be determined with
a view to minimizing land and
marine transport needs. Efforts will
also be made to source the rock
material required for seabed
intervention from sites close to the
pipeline route.
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indigenous
species
and
applying the
monitoring
program.
Commercial
fish species

Populations
are
within
safe biological
limits,
exhibiting a
population
age and size
distribution
that is indicative
of
a
healthy stock.

Comprehensive
status
assessment
was not possible in 2012
due to data
deficiencies.

Food webs

All elements
of the marine
food webs, to
the
extent
that they are
known, occur
at
normal
abundance
and diversity
and
levels
capable
of
ensuring the
long-term
abundance of
the species
and the retention
of
their full reproductive
capacity.

GES has not
been
achieved.
If
existing
and
new measures
are
implemented, it is
possible
to
achieve GES
in 2020.

Eutrophication

Humaninduced eutrophication is
minimized,
especially
adverse effects thereof,
such as losses in biodiversity, ecosystem degradation,
harmful algal
blooms and
oxygen deficiency in bottom waters.

GES has not
been
achieved. It is
not possible to
achieve GES
throughout the
Finnish marine
waters
in
2020.

GES has
mainly not
been
achieved.

GES has not
been achieved
in part. In the
near future
attention
should be paid
to the
development
of indicators
and
improvement
of monitoring
programs.

GES has been
partly
achieved.
Indicators did
show
achievement
of GES in
coastal
waters, while
GES in
offshore areas
was not
achieved.

Permanent impacts on fish
breeding
are
possible in the
landfall
areas
(landfall LF 1)
due to the destruction
of
spawning and
nursery habitats.
In the offshore
areas any adverse effects will
in practice be
targeted at mature individuals
and the overall
significance is
assessed
as
low.

In the offshore
areas any adverse effects will
in practice be
targeted at mature individuals
(no populationlevel
impacts).Consideri
ng the fact that
fish fauna near
the pipeline will
be small during
the construction
work, the impact
of changes in
the food sources
on the fish fauna
is assessed as
insignificant.

Seabed
intervention
and
sediment grain
size
changes
may affect zoobenthic community structures in
the vicinity of
the
pipeline.
Temporary reductions in fish
reproductive
capacity
may
take place in the
archipelago
zone.
Temporary, short-term
changes in food
webs may also
be caused by
the deterring of
aquatic
birds
and seals.

Seabed
intervention, release
of organic matter into water
column
and
sediment grain
size
changes
may affect zoobenthic community structures in
the vicinity of
the
pipeline.
Some increases
in
abundance
and biomass of
zoobenthos in
the project area
may be seen in
several
years
after the construction work.

The suspended solids load and
turbidity arising during construction
will be relatively low, with the focus
being close to the bottom. The biggest impacts will be seen close to
the coast. Increased nutrient load
and, on the other hand, decreased
transparency, will be short-term and
are not assessed to have significant
impacts on algal blooms, oxygen
situation, macroalgae or littoral flora.
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Sea-floor
tegrity

in-

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 not adversely
affected.

Status in 2012
was
mainly
good, and it is
possible
to
maintain GES
by implementing
existing
and some new
measures.

GES has been
partly
achieved.
Comprehensive
status
assessment
was not possible due to data
deficiencies.
Attention
in
the
future
should be paid
on the develop
ment
of
corresponding
indicators and
improvement
of
the
monitoring
program.

The most significant
impacts
will be restricted
to the pipeline
construction
stage.
The
magnitude
of
impacts will be
the
highest
close to the
coast off Ingå.
Zoobenthos
recovery can be
assessed
to
mainly
take
place in a few
years if other
environmental
conditions are
favorable. The
pipeline and the
subsea
rock
berms protecting it will in
many
places
create a protrusion from the
seabed, which
will have some
impact on local
near-bottom
flows of water.

The most significant
impacts
will be restricted
to the pipeline
construction
stage.
The
seabed’s
vulnerability for
change due to
the project is
low. Soft-bottom
seabed
interventions will be
short-term and
in part or fully
reversible. Any
permanent
changes in hard
bottoms will be
low in terms of
significance.
After implementation of mitigation measures
for benthos, the
restoration
of
natural habitats
is expected in
both alternatives
in
Lahepere
Bay.

Hydrographical conditions

Permanent
alteration of
hydrographical
conditions
does
not adversely
affect marine
ecosystems.

Status in 2012
was
mainly
good, and it is
possible
to
maintain GES
by implementing
existing
and some new
measures.

Status
assessment was
not
possible
due to the fact
that
corresponding indicators are in
the development stage.

Pipeline structures
may
during operation
cause
minor bottom
flows and resulting erosion
impacts in the
local environment.

Pipeline
structures may during
operation cause
minor bottom flow
and resulting erosion impacts in
the local environment.

Concentrations of contaminants

Contaminants
are at a level
not giving rise
to
pollution
effects.

GES has not
been
achieved. It is
not possible to
achieve GES
throughout the
Finnish waters
in 2020.

GES has been
mostly
achieved.
Comprehensive
status
assessment
was not possible due to data
deficiencies.
Attention
in
the
future
should be paid
to
the
improvement
of
the
monitoring
program
in
order to collect
reliable data.

On the basis of surface sediment
concentrations determined for the
pipeline routing, contamination concentrations will not have a significant impact on the environment
around the pipeline. Any biocides
used during pipeline testing may
have adverse impacts. The more
specific implementation of the pressure test will be decided at a later
date. The amounts of metal dissolving from pipeline structures during
operation will be very small.

Contaminants
in seafood

Contaminants
do not exceed levels
established

GES has not
been
achieved. It is
not possible to

GES has been
mostlyy
achieved.
Comprehen-

Concentrations of contaminants in
the project area are low. The project
is not assessed to increase the
concentration of contaminants in
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by legislation
or other relevant
standards.

achieve GES
throughout the
Finnish waters
in 2020.

sive
status
assessment
was not possible due to data
deficiencies
regarding one
indicator.

seafood.

Marine litter

Properties
and quantities of marine
litter do not
cause harm
to the coastal
and marine
environment.

Status
assessment was
not possible in
2012 due to
data deficiencies.

Status
assessment was
not
possible
due to fact that
corresponding
indicators are
in the development stage.

All non-hazardous and hazardous
waste generated during construction and operation will be disposed
of at licensed and approved facilities and will not end up in water.
Waste transport will be carried out
by a licensed contractor. The project will not increase coastal or marine littering.

Energy, incl.
underwater
noise

Introduction
of
energy,
including underwater
noise, is at
levels that do
not adversely
affect
the
marine environment.

Status
assessment was
not possible in
2012 due to
data deficiencies.

Status
assessment was
not
possible
due to fact that
corresponding
indicators are
in the development stage.

Underwater explosions during construction may cause significant adverse effects in the marine area
close to the pipeline on any seals
and aquatic birds found in the area.
The adverse effects will, however,
be very short-term and are not assessed to have permanent adverse
effects at the species level.

Efforts will be made to minimize any adverse effects of the Balticconnector natural gas
pipeline project on the marine environment primarily through pipeline design and route
optimization. The strongest impacts will be seen during the construction phase, and efforts will be made during construction in particular to take the possible mitigation
measures into account. The implementation of the project is not regarded to jeopardize
the achievement of the objective of good environmental status of the marine environment.
8
8.1

ENVIRONMENTAL IMPACTS
Assessment methods and related uncertainties
The characteristics as well as the factors essential from the environmental impact perspective of the project assessed were examined on the basis of preliminary design data.
A study of the current status of the environment and factors affecting it was conducted
for the environmental impact assessment on the basis of existing data and studies and
surveys conducted for the EIA procedure.
The project’s environmental impacts were examined by comparing the changes brought
about by the implementation of the project with the current situation. Efforts were made
to pay particular attention to the examination and description of impacts found important on the basis of feedback received from various stakeholders during the EIA procedure.
The following methods have been used to assess environmental impacts:
- analysis of existing data;
- analysing of other similar projects and operations (e.g. Nord Stream);
- studying the results of existing geotechnical and physical studies;
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- new field studies (surveys) made along the pipeline corridor and around the points
of landfall;
- consultations with authorities and institutions;
- modelling the distribution of environmental impacts (hydrodynamic model and
noise modeling);
- expert opinions.
The multi-criteria decision analysis (MCDA) practices and tools developed in the EU
LIFE+ IMPERIA project (http://imperia.jyu.fi/) were employed as appropriate in the assessment of the significance of the environmental impacts reported in the EIA reports.
To assess the significance of the project's impacts, as assessment was conducted for
each impact concerning the sensitivity of the area or site affected in the current state and
the magnitude of change caused by the project. The sensitivity of the receptor describes
the characteristics of the affected organism, site or area. Its components are the legislative steering relating to the impact, the societal significance of the area or issue, and the
receptor’s susceptibility to change. The magnitude of change describes the characteristics of the change caused by the project where the direction of change can be negative or
positive. The magnitude consists of the intensity and direction, spatial extent and duration of the change. On the basis of these, an overall assessment of the significance of the
impact in question was formed.
Uncertainty factors are part of the environmental impact assessment process and have
been taken into account in the assessment work. There are facts relating to the assessment that are not known in sufficient detail. This causes uncertainty in predicting impacts. In addition, not all impacts can be measured nor are they unambiguous, which
cause additional uncertainty in the assessment. In addition to quantitative assessment
techniques, expert assumptions are needed.
Uncertainty factors include, for example:
- time schedule of the project;
- certain hydrological and meteorological conditions were used in the calculations,
whereby any major differences in conditions from those during the calculation period will also affect the calculation results;
- survey and modelling techniques - although using the best available techniques in
the assessment - can develop from the time of the assessment;
- the model of geometrical spreading used for the underwater noise assessment is
simplistic and does not take into account the effects of the marine environment;
- variability of the ambient noise level which depends on existing human activities
in the area;
- effect of bathymetry and sea bottom sediment composition on sound propagation;
- vessel emissions depend on vessel traffic volumes and fuel consumption, which at
this point are preliminary;
- annual variation in species occurrence due to reasons including weather conditions;
- further studies will be required concerning the relationship of the natural gas pipeline project with underwater cultural heritage;
- more detailed seabed surveys will be carried out at a later project design stage,
with more detailed mapping of munitions and barrels also taking place in that context;
- people experience the adverse effect of the impacts highly subjectively, whereby
the experienced adverse impact cannot be assessed directly;
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- comparisons with projects implemented previously (e.g. Nord Stream) provide the
more reliable assessment the closer the projects are to each other in terms of conditions, geography, implementation method, volumes and seabed type;
- the unpredictable cumulative impact of different projects;
- technical design of the project, which can be in the process of being finalized at
the time of the assessment.
Taking into account the fact that there are uncertainties, the impacts have been evaluated on base of the worst-case scenarios in conservative way throughout the EIA.
8.2

Construction
The most significant environmental impacts of the project will arise during the construction of the Balticconnector natural gas pipeline. Adverse impacts during pipeline operation will be lower. Impacts identified as the most significant impacts during construction are impacts on seabed, water quality, the marine environment, flora and fauna.
According to preliminary calculations and plans, a significant amount of seabed intervention measures (dredging, ploughing or jetting, blasting and subsea rock installation)
will be required for pipeline protection and free-span rectification. The actual need for
seabed intervention will be specified further once progress is made in technical project
design, with the need for intervention for each pipeline section likely to be reduced below the level presented in this EIA report. The environmental impact assessments conducted are based on conservative assessments concerning project measures, and efforts
have been made to conduct them on the basis of the worst-case scenarios.

8.2.1 Offshore areas
For the purpose of environmental impact assessment, the suspended solids load caused
by natural gas pipeline construction work was modeled using a mathematical model on
water movements and the migration of substances. The amount of seabed intervention
required during construction will be relatively small in the offshore areas of western
Gulf of Finland, with the impacts on water quality in these areas being very low due to
the large volumes of water, efficient exchange of water and lesser nature values. The affected area is estimated to extend approximately to a maximum of 1 km from the pipeline. Turbidity and accumulation areas as well as impacts on marine environment will
be clearly lower than in near-shore areas. Harmful substances are likely to be dispersed
with suspended matter along the flow directions but to be eventually resedimented with
the solids.
Dispersion of re-suspended particles in the open part of the Gulf of Finland (outside
Lahepere Bay) in the case of weak winds is mostly characterized by transportation
along the gulf (in the deep layer along the deeper part of the gulf), and along the slope
towards the northeast (east). This flow can be intensified or reversed due to winds. The
SW-NE-oriented cloud of re-suspended particles is characteristic 4-5 days after the beginning of the work period. In the case of strong winds, the sediment would disperse
further, but the diffusion of floating material is significantly higher, and therefore the
decrease in water transparency near the work site would be highly limited in time (turbidity decreases faster).
Impacts on water bodies were also found to be temporary, local and low in the environmental monitoring carried out during the construction of the Nord Stream gas pipeline
project. In offshore areas the duration of noise and other disturbances will also be shorter than in archipelago areas as construction work will progress faster further off the
shore.
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Where permitted by the ice situation, some birds, seals and occasionally also harbor
porpoises are found in the open sea areas of the Gulf of Finland. No particularly important feeding areas attracting large numbers of individuals are known in the area covered by the natural gas pipeline project. Among birds, Anseriformes in particular prefer
feeding in shallow areas very rarely found in open sea areas. The impacts of offshore
turbidity on bird fauna are likely to be low since the impacts on fish, bivalves and other
small fauna that they feed on are estimated to be very local and short-term. Deepbottom zoobenthos will be destroyed almost all the way underneath the pipeline, but on
the whole the natural gas pipeline is not estimated to pose a major risk to offshore softbottom benthic communities which, due to the poor oxygen situation, are quite nondiverse and have good recovery potential.
Fish populations are impacted particularly by underwater blasting, which results in behavioral changes over several kilometers and risk of injury up to hundreds of meters
from the blasting site. Demersal fish will also be affected by changes in the benthos,
which may have either negative or positive impacts depending on the species of fish. No
significant fish spawning areas can be found in the offshore zone of the project area.
The impact on fisheries is reduced by the fact that the impact focus will be on mature
fish.
Adverse effects on fishing in the offshore areas of the Gulf of Finland will mainly be
caused by the prevention of trawling in the project area during construction. Fishing
vessels operating in the area will be disturbed by increased vessel traffic, seabed intervention work, pipelaying as well as pipeline protection measures. In the Gulf of Finland
however, where fairway crossings take place in the open sea, the impacts on other vessel traffic will be low as there will be plenty of space around the safety zone of the pipelaying vessel for diversionary routes, resulting in only short detours.
The most significant risks relating to the construction of the natural gas pipeline comprise the collision of installation vessels participating in pipelaying with other vessels as
well as any munitions and barrels containing hazardous substances found in the seabed
in the construction area. The prevention of safety incidents is the primary goal set for
planning. Planning will take place in compliance with legislation as well as safety and
occupational health and safety rules. Efforts will be made to prevent vessel collisions
and groundings through traffic control. The disposal of munitions and barrels will be
negotiated with the relevant national authorities.
8.2.2 Finland
According to assessments made on the basis of the results of water system modeling
carried out on the area off Ingå, turbidity caused by the various phases in the construction of the natural gas pipeline will be relatively low. The biggest impacts will be seen
near the coast where flow rates are lower and turnover of water slower than in offshore
areas. Ploughing is the method causing the highest levels of turbidity. Changes in wind
direction will create a potential impact area around the construction site, the extent of
which as well as the dispersal direction of turbidity will vary depending on the wind and
flow situation. The division of the work into stages will result in repeated turbidity
bursts varying in locations occurring throughout the construction period. Sediment accumulation will increase during the work but will remain small in quantity due to the
short duration.
According to preliminary construction method plans, blasting through explosions will
take place in several locations. An explosion generates a rapid increase in pressure, a
blast, which is followed by a rapid decrease in pressure. The turbidity cloud created will
move with currents. The material is mostly minerals, whereby it will settle quite quick-

38

ly. Due to their very brief duration, the water quality impacts of turbidity clouds are assessed to be low in comparison with impacts including those of dredging and ploughing.
The impacts of blasts are the highest on aquatic organisms.
Sediment mixing may result in the release of harmful substances into seawater and their
entry into organisms and food chains. According to the results of sediment sampling,
however, the concentrations are low. Pollutants will be dispersed with turbidity but are
likely to be eventually resedimented with the solids.
Birds nesting on islets near the pipeline alternatives may experience significant temporary disturbance to food sourcing if turbidity is high and occurs during their breeding
season. Overall the impact is, however, likely to be low because the turbidity is assessed
as short-term and will only be seen in a small area at a time. As regards fish, significant
impacts during construction were assessed to occur in situations where there are adverse
effects on fish spawning areas, spawning or fry. In these respects the most significant
impacts will be targeted at the Ingå inner archipelago (spring-spawning fish species,
possibly some species seeking to spawn in rivers) as well as middle and outer archipelago (Baltic herring and the sea-spawning European whitefish). The adverse effect caused
by the deterral of fish will be temporary and can be addressed through compensations to
commercial fishers. Any impacts on fish breeding areas will, however, result in permanent adverse effects.
Vessel traffic during the construction of the Balticconnector pipeline will contribute to
the impacts of vessel traffic near the islands by the pipeline and the areas close to the
Ingå fairway. Bird populations in the archipelago of the Stora Fagerö area in particular
will be subjected to the impacts of noise and other disturbances as the planned routing
alternatives run close to nesting islets. A threatened bird species under strict protection
also breeds in the area. The impacts of above-water noise on birds will, however, overall be low. Any damaging impact of underwater noise is likely to affect a small number
of individuals (such as birds, harbor porpoises and seals), and therefore the impacts of
underwater noise are also assessed as low concerning animals in the area. In the worst
cases, however, underwater noise may injure individual marine mammals. Therefore
measures mitigating the impacts of pressure waves must be employed in blasting to prevent injuries in marine mammals.
Vessel transport involves the regular vessel transport risks, such as the risk of oil spill or
introduction of non-indigenous species. The risk of introduction of non-indigenous species is low in conjunction with the project as transport takes place locally. Vessel traffic
also causes nitrogen oxide, sulfur dioxide, particulate and carbon dioxide emissions, but
their impact in the project will be low in comparison with other waterborne transport.
Considering the volumes transported by the vessels, the impacts of increased vessel traffic are estimated to be low on the whole.
The impacts on people and society will focus almost entirely on the period of natural
gas pipeline construction. The adverse effects caused by the construction of the natural
gas pipeline will, however, be non-persistent by nature, whereby their impact will not
last for a long time. Compared with the current situation, some work conducted during
construction may to some extent cause annoyance. Human perception of adverse effects
or their impacts on amenity and living conditions depends on the individual. The most
significant impacts will be related to temporary noise disturbance in marine and land areas and increases in vessel traffic during construction. Short-term turbidity in water areas close to the offshore pipeline may cause minor adverse effects on the recreational use
of the areas during construction.
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8.2.3 Estonia
Damage to littoral benthic fauna can be expected to be greater when compared to the
open sea. Restoration of the benthic fauna ecosystem is possible, but recovery will depend greatly on the surrounding environmental conditions and will take 2–5 years.
Since the negative impact will be temporary and limited in scope, it can be classified as
moderate.
The construction activity of Balticconnector has moderate impact on the local fish fauna
and mostly affects certain individuals in the region and has no significant impact on the
species as a whole. The construction will cause noise, increase in the concentration of
sediments and substances in the water column, changes and disturbances on the seabed
and changes in the food basis of fish. However, on population level the impact is reversible, and concludes with the conclusion of construction work. The impact on fishing
deriving from fish fauna during the construction period is assessed as moderate and reversible.
The impact of noise and visual disturbance on birds will be direct, negative and intensive, but due to its short duration it is evaluated to be moderate. Highest risks are expected in the Pakri Natura 2000 site where sound pressure levels will be highest during
the construction phase (pipelaying and trenching). In the Natura 2000 MPAs, marine
mammals` acoustic thresholds should not be exceeded during pipeline construction.
Both alternative routes of the Balticconnector natural gas pipeline run through the Pakri
Habitats Directive and Birds Directive sites. Significant impacts without implementation of mitigation measures cannot be excluded to concern habitat type 1110 in both alternatives. This is not a priority habitat, and mitigation measures will reduce the impact
to insignificant.
In ALT EST 2, significant impact cannot be excluded for the EU Habitats Directive first
priority habitat 9180* (forests of slopes, screes and ravines), because it cannot be predicted how microtunneling would affect the soil structure, roots of plants or water regime. The significant impact to priority habitats 6210* (semi-natural dry grasslands and
scrubland facies on calcareous substrates) and 6280* (Nordic alvar and precambrian
calcareous flatrocks situated outside the Natura 2000 site) in the ALT EST 2 area can be
avoided by ensuring construction activities do not take place in the immediate vicinity
of these sites.
The impact of planned construction work on the bird species defined as the protection
aim of the Natura 2000 birds site is insignificant to moderate. In order to limit moderate
impact it is necessary to apply mitigation measures. It is important to avoid negative
impact on Black Guillemot (Cepphus grylle) whose only known nesting location in Estonia is located on the Pakri Peninsula that is within the impact area of ALT EST 2.
The project is estimated to have insignificant impact on the integrity of the Natura 2000
site.
The impact of the mainland section of the pipeline on the natural environment can be
divided according to the alternative construction methods – whether the pipeline will be
taken to the mainland in a trench (ALT EST 1) or in a microtunnel (ALT EST 2). The
construction of an open trench will have a greater impact than a closed construction
method, which allows the pipeline to be brought to the mainland without touching the
surface formations. It is important to plan ahead with regards to the various construction
techniques to ensure the pipeline construction has less impact on natural formations.
Mitigation measures can be employed to minimize impacts. For this, the protected plant
species growing on the route (of the ALT EST 1 alternative) should be transplanted, and
also the conditions should be improved for the species in the area of bushy alvar grass-
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land bordered by the current site, improving its light conditions by cutting the brushwood.
8.3

Operation
The Balticconnector natural gas pipeline will cover a strip of the seabed in the Gulf of
Finland. The pipeline and the subsea rock berms protecting it will form a protrusion
from the seabed in many places. In normal situations there will be no impact on water
quality during the operation of the natural gas pipeline. During operation, the impacts of
the pipeline on the marine environment will mainly be limited to minor flow amendments due to morphometric changes caused by the pipeline itself and its construction
(covering and protection) in areas near the pipeline, such as increased turbulence around
the pipeline at faster bottom flow velocities. Changes in flow velocities and directions
may affect the transport and accumulation of materials in the close vicinity of the pipeline. According to measurements carried out for the Nord Stream project, the impacts
only extend up to tens of meters from the pipeline.
The overall impacts during the operation of the natural gas pipeline in the archipelago
and marine area will be low. Periodic inspections and servicing and maintenance tasks
may cause minor disturbances to birds and marine mammals, but these will not differ
from the disturbance caused by other movement in the area. Pipeline maintenance
measures will include the addition of soil around the pipeline wherever necessary. Such
measures may contribute toward changes in near-bottom flows as well, whereby changes in flows may cause changes in erosion or sediment accumulation in nearby areas.
Potential impacts of pipeline anti-corrosion measures, coating and protective anodes on
water quality are to do with substances, mainly metal ions, released from materials during pipeline lifecycles. The zinc/aluminum anodes installed in the pipeline may cause a
slight increase in the concentrations of zinc and aluminum in the immediate vicinity of
the pipeline, but the concentrations will rapidly become smaller in the sea due to currents and exchange of water. Most metals will settle and accumulate in the bottom sediment. The impacts of anodes on metal concentrations in seawater were monitored in
conjunction with the construction of the Nord Stream gas pipeline. The metal concentrations were generally in the same magnitude near the pipeline and in the reference areas.
Flora in the onshore gas pipeline work area will be allowed to restore naturally following pipeline construction. An area along the line of the pipe that is approximately 20 m
in width will be kept treeless and cleared of shrubbery. Impacts during operation on flora and fauna will be restricted to the cleared zone and areas near it, with changes taking
place in species composition from the current situation. An increase in flora such as
grasses and sedges and a decrease in herb-rich forest plants are likely to be seen in the
cleared zone. The edge effect will not extend very far into the environment, and the
zone that is kept clear of trees and shrubbery will not restrict the movement of animals
or cause significant habitat changes for breeding birds.
The compressor station in Ingå can be fueled by electricity or natural gas. If fueled by
electricity, there will be no local flue gas emissions from the compressor station. A natural gas-fueled compressor station will generate small amounts of carbon dioxide (CO 2),
nitrogen oxides (NOx) and water vapor. The combustion of natural gas does not in practice result in any sulfur dioxide of particulate emissions. According to calculation results, noise impacts during compressor station operation will be low and very local.
There will be low noise impacts on the Svartbäck pond, which is a valuable bird area.
Possible damage to the gas pipeline and resulting pipeline malfunction could have consequences to human safety. The risk assessment conducted for the Balticconnector pro-
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ject (Ramboll 2014c) identified the sections where the pipeline must be protected to
prevent pipeline damage. Maintenance management of the natural gas pipeline will be
carried out to ensure the pipeline will be kept in good working order and will not pose a
risk to the environment.
8.4

Zero alternative
In the zero alternative the adverse environmental impacts of the Balticconnector natural
gas pipeline during construction and operation will not be realized, but the project’s
positive impacts will not be achieved either.
If the Balticconnector project is implemented and the volume of natural gas consumption remains unchanged, the natural gas transmitted via the Balticconnector or the liquefied natural gas (LNG) delivered to the current natural gas transmission network will
not cause changes in emissions from energy production, industry or transport as these
will replace the natural gas imported from Russia via a natural gas pipeline of corresponding characteristics. Furthermore, the development of the natural gas infrastructure
facilitates the use of biogas via the natural gas network by current users of natural gas
and therefore biogas as a renewable energy source will generate positive environmental
impact.
In the zero alternative natural gas is replaced by other fuels (coal, peat, wood, oil) with
higher combustion emissions and environmental impacts than natural gas. The overall
consumption of other fuels is also higher than that of natural gas because with natural
gas the efficiency of energy produced is on the whole higher than with other fuels.
Combined heat and power (CHP) production facilities, which is where the majority of
natural gas is consumed in Finland, for technical reasons natural gas is in conjunction
with heat production used to produce up to twice as much high-efficiency CHP electricity compared with solid fuels (coal, peat and wood). Consequently, in the zero alternative the rate of CHP electricity production will be lower and, because the consumption, i.e. demand, of electricity will remain the same, in the zero alternative electricity
would also need to be generated at separate electricity production plants. A considerable
share of separate electricity production consists, particularly in the winter, of lowefficiency condensing power mainly produced from coal somewhere in the electricity
market area, mainly in Finland, Denmark, Germany or Poland. This condensing power
production increases fuel consumption in the zero alternative since the efficiency of
condensing power production is around 40% and that of natural gas-fuelled CHP around
90%. Coal accounts for around one-half of the fuels replacing natural gas, wood for a
little under one-fourth and peat and oil for the rest.
Around half of natural gas currently consumed in Finland is used by industry, with one
of the important industrial uses being the production of hydrogen from natural gas for
the diesel production process. If natural gas was not competitive in hydrogen production, producers might opt for oil in the process, whereby the use of the replacement fuel
would cause higher environmental impacts.
The zero alternative would result in a clear increase in carbon dioxide, sulfur dioxide,
nitrogen oxide and particulate emissions. The impact on air quality in Finland would be
low, however. On the other hand, the imports of LNG could compensate against the impacts of the zero alternative to some extent.
In Estonia the impacts of the zero alternative of the Balticconnector project will not be
along the same lines as in Finland due the difference of the Estonian energy market. In
Estonia the role played by natural gas in electricity production in particular is small. The
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competitive setting between natural gas and other fuels is not as sensitive as in Finland
either.
8.5

Cumulative impacts with other known projects

8.5.1 Gulf of Finland marine area
Other projects planned for the Gulf of Finland marine area and potentially causing cumulative impacts with the Balticconnector project comprise the Nord Stream extension
project and the Ingå-Raseborg offshore wind farm. The Balticconnector natural gas
pipeline route will also cross several existing electric and telecommunications cables as
well as the two existing Nord Stream natural gas pipelines (Figure 8-1).

Figure 8-1. Projects planned for the Gulf of Finland marine area with potential cumulative
impacts and the existing Nord Stream natural gas pipelines and electric and telecommunications cables.

8.5.1.1

Nord Stream natural gas pipelines and extension project
The Nord Stream is a 1,224 km offshore natural gas pipeline system across the Baltic
Sea from Portovaya, Russia, to Greifswalder Bodden, Germany. The route passes
through the Exclusive Economic Zones (EEZ) of Russia, Finland, Sweden, Denmark
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and Germany and through the territorial waters of Russia, Denmark and Germany. The
gas pipeline was constructed and is operated by Nord Stream AG. Constructed in 2009–
2012, the Nord Stream consists of two pipelines, each with an annual throughput capacity of around 27.5 bcm. The first pipeline was opened in November 2011 and the
second in October 2012. The Nord Stream pipelines will intersect with the Balticconnector pipeline.
The Nord Stream extension project comprises the construction of two offshore natural
gas pipelines across the Baltic Sea from Russia to Germany. The routing alternatives extend from the Russian landfall via Finnish, Swedish and Danish waters to the German
landfall. In the EEZ of Finland the route follows the routes of the existing Nord Stream
gas pipelines 1 and 2. The total length of the routing alternatives is around 1,250 km.
The project’s EIA procedure for Finland began in March 2013, and the coordinating authority issued its statement on the EIA program on July 4, 2013. According to the preliminary project schedule, pipeline construction will take place in 2016–2018. (Ramboll
2013f)
If the Nord Stream extension project is implemented within the planned schedule (Ramboll 2013f), the construction of natural gas pipelines under the project will take place
during a period different from the construction of the Balticconnector natural gas pipeline. Therefore there will be no cumulative impacts during construction. When crossing
the Nord Stream pipelines at the southern edge of the EEZ of Finland, pipeline protection measures will result in water turbidity during construction in areas close to the
crossing point. During pipeline operation, the cumulative impact of the Balticconnector
and Nord Stream pipelines may cause slight local changes in bottom flows as well as
erosion or sediment accumulation in new areas. These impacts are not, however, anticipated to be significant. Correspondingly, the planned Nord Stream extension project
will result in cumulative impacts with the Balticconnector to the same extent as is described above concerning the cumulative impacts of the Balticconnector and the current
Nord Stream pipelines.
If the construction of the two natural gas pipeline projects will take place over the same
period of time, the projects may have low adverse cumulative impacts on birds and marine mammals (increased turbidity, disturbances). As the construction of the Nord
Stream extension project will take place in offshore areas, its impacts will not extend
significantly to the coastal area where the impacts of the Balticconnector on the natural
environment during construction will be at their most significant.
If the construction of the Nord Stream extension project takes place before that of the
Balticconnector project, vessel traffic during the construction of the latter may increase
the accident risk of the Nord Stream project during operation to some extent. The risk
posed by vessel traffic during construction to the Nord Stream extension project will,
however, be low.
8.5.1.2

Ingå-Raseborg offshore wind farm
Suomen Merituuli Oy is planning an offshore wind farm west of the Balticconnector
pipeline route off Ingå and Raseborg, Finland. The project covers offshore wind turbines, cabling required for the wind farm as well as power lines for connection to the
national grid.
The wind farm will comprise a marine area that is approximately 5 * 20 km in size
where around 60 wind turbines will be constructed. The turbines will have a hub height
of around 100 m and capacity of 3–5 MW. The distance between the turbines will be
around 700 m. The total capacity of the wind farm will be 180–300 MW.
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The project’s EIA procedure has been completed and the project is currently awaiting
municipal land use planning. If completed according to the plans, the wind farm is due
to be operational by 2020. According to a rough estimate, the wind farm can be constructed in 2–4 years. (Suomen Merituuli 2014)
The wind farm project in the offshore area west of the Balticconnector pipeline route
will involve large-scale dredging and deposition work which may, if coinciding with the
construction of the natural gas pipeline, have local cumulative impacts on water quality
and the aquatic environment that will be significant in the short term. The impacts on
fish stocks and fishing will be similar to those of the impacts of the construction of the
Balticconnector natural gas pipeline. As the projects will be located close to each other,
simultaneous construction work would increase the adverse impacts on birds, marine
mammals, fish and fishing in the area. The cumulative impact would, however, overall
be low as seabed intervention and gas pipeline installation will only take place for a
short period of time in the area affected by the wind farm.
The planned offshore wind farm and the Balticconnector project will also have low cumulative impacts arising from air emissions from vessels during construction. There
will be a temporary increase in emissions into the air, but the impact will be short-term.
The simultaneous construction of the projects would also increase the accident risk relating to vessels to some extent during the construction of the projects.
The wind farm will generate some above-water noise during operation within an area
with a radius of around 1–2 km. The noise generated by the pipelaying vessel during
pipeline construction will, however, be slightly different in nature than wind farm noise
and be temporary. The largest noise emissions from the wind farm will take place during high wind speeds, which is when it is likely that pipelaying cannot take place. On
the whole the change in noise situation would be small.
If the wind farm and the power line connection required for it are included in the local
master plan, the reservation for the Balticconnector natural gas pipeline must be taken
into account in the plan.
8.5.1.3

Cables
There are many subsea telecommunications cables in the Gulf of Finland. According to
preliminary studies, many of the identified telecommunications cables and a number of
unidentified cables will intersect with the planned Balticconnector natural gas pipeline.
These comprise both cables in operation as well as abandoned cables. The crossings will
need to be agreed upon with the cable owners. Unidentified items such as cables detected in studies conducted during the Balticconnector project will be examined in the detailed design phase of the project.
At the moment there are two known new cable construction projects that would intersect with the Balticconnector natural gas pipeline in the marine area. The Sea Lion
submarine cable system planned by C-Lion1 Ltd is a subsea fiber optic cable connection
under the Baltic Sea. Connecting Finland and Germany and with a total marine cable
length of around 1,150 km, the cable system would intersect with the Balticconnector
pipeline in Finland's Exclusive Economic Zone south of Ingå. The project’s EIA screening is currently underway, and construction is planned to begin in 2015. The other possible intersecting project is the Baltic Sea Optical Expressway marine cable system of
the Swedish company Eastern Light from Rostock to Finland. There are no details
available concerning the schedule of the project.
The technical construction method description for infrastructure crossings is presented
in Chapter 4.3.2. When crossing cables that are in operation, the measures to protect the
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cable and the Balticconnector pipeline will cause turbidity of water during construction
work in the area close to the crossing point. The impacts are not, however, anticipated to
be significant.
Any future telecommunications and electric cables as well as fairway projects may have
cumulative impacts with the Balticconnector project. It is, however, difficult to assess
the cumulative impacts in advance. In general terms the cumulative impacts with other
seabed cables will be low and mainly relate to increased local bottom flow changes.
8.5.2 Finnish area in Ingå
The projects causing potential cumulative impacts planned for the Ingå area are presented in the figure (Figure 8-2).

Figure 8-2. Projects causing potential cumulative impacts in the Ingå area. The location
of the LNG terminal examined in the 2013 EIA procedure is also shown on the map (Ingå
Shipping area).
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8.5.2.1

Gasum Corporation, LNG terminal project
Gasum Corporation is planning a liquefied natural gas (LNG) terminal for the Fjusö area in Ingå. An alternative to a full-scale LNG terminal is the placement of a floating
storage and regasification unit (FSRU) either in Ingå outside Fjusö or in the Fortum
power plant harbor area.
In addition to storage tanks on land, the construction of a full-scale LNG will involve
filling of sections a water body, quay structures, service buildings, road tanker loading
facility, other infrastructure required by the facility as well as the connection of the facility to the natural gas network. The construction of the FSRU alternative will comprise
the quay structures and road tanker loading facility as well as the connection of the facility to the natural gas network. In addition, both of these project alternatives will involve dredging of the water body and blasting as well as the construction of a natural
gas pipeline between Ingå and Siuntio.
The realization of the LNG terminal will increase traffic volumes in the area. It is estimated that an annual total of 400–650 bunkering vessels and around 16–21 LNG carriers will visit the LNG terminal. The volume of heavy-duty road traffic would increase
on Hamnvägen road by 30–60 vehicles a year. According to preliminary project schedule, construction will begin in 2016 and gas deliveries in 2019. (Gasum Corporation
2014)
The construction phases of the Balticconnector project and the LNG terminal will coincide to some extent. Once the construction of the Ingå sections of the Balticconnector is
due to begin, most of the blasting relating to the construction of the LNG will already
have been completed. Once the construction of the Balticconnector project is underway,
terminal construction is likely to have progressed to the construction of tanks and other
corresponding structures.
Harbor dredging relating to the LNG terminal planned for Ingå will cause cumulative
impacts with the Balticconnector gas pipeline constructed in Ingå. These impacts will be
local and limited to the construction phase. The amount and extent of impacts will depend on the LNG construction site selected and the quality of seabed at the site. The
impacts on the natural gas pipeline landfall site and the marine works (mainly dredging)
carried out for the LNG terminal will be targeted at the same areas in the inner archipelago of Ingå: Fagerviken, the area off Fjusö, and Barkarsundet and occasionally also
Kyrkfjärden. The significance of the cumulative impacts will be affected by the timing
of the work; if the marine works are carried out simultaneously, the level and duration
of the load of suspended solids in the inner archipelago will increase clearly. Correspondingly, if implemented in different years, the significant adverse impacts in the area
will be repeated.
The project area is located in areas strongly shaped by human activities and the underwater nature values of the area are therefore unlikely to deteriorate significantly due to
the environmental impacts of the projects. The impacts of dredging will extend to the
environment with a gradually reduced effect. The strongest impact will be seen in the
Barkarsundet and Kyrkfjärden areas. The zoobenthos of the dredged area is likely to be
restored over time.
As regards fish stocks, the most significant adverse impact of both projects on fisheries
will be targeted at the breeding of spring-spawning fish species and disturbance to
commercial fishing in the area.
The LNG terminal project will change the natural environment of the Fjusö Peninsula
and deteriorate its nature values significantly more than the Balticconnector project, especially if a full-scale LNG terminal will be constructed on the peninsula. Noise and
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turbidity generated during construction will be higher or last longer if both projects are
implemented. There may be cumulative impacts on the Stor-Ramsiö nature reserve. No
significant cumulative impacts are likely to be caused on the Ingå archipelago Natura
site.
In the unlikely but possible event of an accident involving the Balticconnector project,
any gas leaks may be flammable and/or toxic and hazardous to humans. The LNG terminal alternatives located on the Fjusö Peninsula will be in the hazardous area of a Balticconnector gas leak in the vicinity of the landfall sites. LNG terminal equipment, such
as the flare, may act as an ignition source for the gas cloud in the event of a natural gas
pipeline leak. Any risks posed by the LNG terminal must be taken into consideration in
the more detailed design of the Balticconnector project, particularly regarding the LF2
landfall alternative.
Vessel traffic to and from the LNG terminal will increase traffic in the fairway in the vicinity of the Balticconnector gas pipeline in sections including between the islands of
Skämmö and Jakobramsjö where the fairway runs close to the planned route of the Balticconnector. Increased vessel traffic will result in a small increase in the risk of accident during the operation of the Balticconnector pipeline. The risk will be low, however.
From the economic impact perspective, the cumulative impact of the natural gas pipeline project with other local development projects will be significant, particularly in
combination with the LNG terminal.
8.5.2.2

Rudus Oy, Ingå production area project for increased production capacity and
material efficiency
Rudus Oy is planning the extension of the Ingå production area and increased production capacity and material efficiency through increased rock extraction and recycling activities. The planned project area is located in Joddböle, Municipality of Ingå, next to
the Port of Ingå.
According to the plans, operations will be expanded to increase the rock extraction site
area to 164 ha, recycling activities area to 30 ha and intermediate storage and end disposal area of surplus material to around 17 ha. The annual volume of rock extracted varies in the 1–6 milj.m3-theor range. In the EIA procedure currently underway, the construction of a new harbor basin possibly in two stages will also be examined, with the basin
covering up to around 10 ha. The planned depth for the basin is 20 m. The need to expand the harbor basin depends on rock production volumes.
Depending on the alternative assessed, the rock extraction layers will be in the +3–-30
m range. Rock extracted from the area will be crushed and placed in intermediate storage in the area. Sales shipments will mainly take place by sea via the Port of Ingå. According to the preliminary project schedule, the EIA procedure is due for completion in
spring 2015, after which the necessary licenses and permits can be applied for the project.
The expansion of the Rudus Oy production area will transform the area west of the
Fjusö Peninsula into a rock extraction area and change the area's natural environment to
a larger extent and for longer than the Balticconnector project.
If coinciding with the construction of the Balticconnector pipeline, the dredging relating
to the construction of the new harbor basin included in the rock extraction extension
project may cause minor cumulative impacts in near-shore waters. Cumulative impacts
(turbidity and noise) may be caused on the Stor-Ramsiö nature reserve. No significant
cumulative impacts are likely to be caused on the Ingå archipelago Natura site. Impacts
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on fish and fishing will be targeted at the Ingå inner archipelago: Fagerviken and off
Fjusö. The impact areas will in part overlap with the landfall area of the Balticconnector
natural gas pipeline and the LNG terminal project. The significance of the cumulative
impacts will be affected by the scheduling of the work, i.e. whether marine works will
be carried out simultaneously or in different years. If carried out simultaneously, the
magnitude and duration of the suspended solids load on the inner archipelago will increase clearly. Correspondingly, if implemented in different years, the adverse impact
will be repeated. The most significant adverse impact on fisheries caused by the extension of the harbor basin will also affect the breeding of spring-spawning fish and disturb
fishing in the area.
Rock extraction will cause some noise impacts in the local environment. During the
highest noise pollution load seen during dredging (project alternative A1) the noise level
at the Balticconnector project’s compressor station is estimated to be around 50 dB(A).
On the basis of this, the cumulative impacts would be non-existent at the nearest residential property northeast of the project areas during the operation of the Balticconnector pipeline. Rudus rock extraction and the Balticconnector pipeline may also have shortterm and fairly low impacts on air quality.
The projects are not mutually exclusive from the land use planning perspective. If the
Rudus Oy project in Joddböle is realized, the industrial nature of the coastal zone will
be strengthened further, which will further reduce the landscape impacts of the structures required by the Balticconnector project in relationship with the nature of the
Fjusö-Joddböle area.
Local residents in Ingå perceive the Rudus Oy project as having adverse impacts on residential comfort and amenity, with the impacts also mentally associated with the Balticconnector and other planned projects. A survey among residents and resident consultation events have been implemented concerning the Rudus expansion project. As regards technical and environmental impacts, the projects are separate, but in terms of image, their impacts are associated with each other. It is important to maintain an open
dialog with those involved and local residents regarding the projects aimed at the same
area in order to keep the residents continuously informed about the current status of the
projects, their potential impacts and the methods available to mitigate their adverse impacts.
8.5.2.3

Ingå fishing harbor development project
A project to develop the fishing harbor located to the west from Fjusö is currently underway in the Municipality of Ingå. The harbor is a small port of landing where trawlers
bring their catch. The development covers the renewal of quays and dredging and filling
waters. (Regional State Administrative Agency for Southern Finland 2014)
If coinciding with construction work of the Balticconnector gas pipeline, dredging relating to the Ingå fishing harbor may have a low cumulative impact on near-shore waters.
The construction phase of the Balticconnector project may restrict waterborne traffic to
and from the fishing harbor. The impact will be short-term, however.

8.5.3 Estonian area in Paldiski
Projects planned in Paldiski and potentially causing cumulative impacts with the Balticconnector project are the Paldiski LNG terminal, compressor station in Kersalu and
planned category D natural gas pipeline from Kiili to Paldiski (Figure 8-3). It should be
noted that natural gas pipeline from ALT EST 2 until the compressor station in Kersalu
was not a subject of the current EIA. Despite this, it has probably a significant environ-
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mental impact since its route runs through Pakri Peninsula for approximately 8.5 km
and should be considered as an essential section of ALT EST 2.

Figure 8-3. Cumulative impacts of the Estonian area in Paldiski.

8.5.3.1

Planned LNG terminal in Paldiski
The thematic plan for the Paldiski LNG terminal at Pakri Peninsula was developed from
2010 to 2012 and adopted by decision no 5 of Paldiski City Council on September 27,
2012. The planned area is located on the north-eastern shore of the Pakri Peninsula on
the shore of Lahepere Bay in the area between the sea and Kadaka tee road. The
thematic plan was necessary to determine the location of the object with significant
spatial impacts, which the LNG terminal is considered to be. The developer of the LNG
terminal is Balti Gaas OÜ.
The area of the thematic plan is 230 ha. The terminal will be built for receiving the
liquefied natural gas (LNG) from tankers, storage and distribution of LNG and
vaporization of LNG.
According to the plan, in the first construction phase of the LNG terminal, the annual
turnover will be 3 million tonnes.
According to the thematic plan titled "Location of the category D natural gas pipeline",
the thematic plan of the Paldiski LNG terminal also addresses the connection pipeline
from the LNG terminal to the planned compressor station in Kersalu. In cooperation
with Paldiski City Government, AS Eesti Gaas and OÜ Balti Gaas, the idea of
transferring the point of landfall of the category D pipeline and compressor station to
the land of the Paldiski LNG terminal is being considered (ALT EST 2). The route of
the planned pipelines runs mainly parallel to the existing high voltage power lines and
planned wind park area (at the end of LNG terminal). A medium pressure gas pipeline is
planned for supplying natural gas to the City of Paldiski. If gas consumption increases
in the future, the expansion of the terminal complex is possible. The maximum radius of
the danger zone of the terminal is 750 m.
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Based on the SEA of the thematic plan of the LNG terminal as a standalone site on the
land adjacent to the terminal an option is provided for the construction of a compressor
station for the Balticconnector natural gas pipeline. The compressor station is planned to
allow reverse flow. If needed, it will enable natural gas to flow in both directions, from
Estonia to Finland or vice versa from Finland to the Baltic States.
The LNG terminal onshore detailed plan (43 ha) was adopted by the decision no 21 of
Paldiski City Council on May 22, 2014. Landfall ALT EST 2 in Pakrineeme is located
in the area of the adopted detailed plan of Paldiski LNG terminal, in the property known
as Male. According to the adopted detailed plan, the maximum size of the building right
area is 12,000 m² in the Male property. The LNG terminal detailed plan provides that all
the planned buildings, civil engineering work and infrastructure must be located in the
determined building area.
The drafting of the detailed plan of the quay (0.9 ha) of the Paldiski LNG terminal was
commenced on October 1, 2012.
An EIA process for the permit for the special use of water (construction of quay) was
initiated on January 23, 2013. The developer is Pakrineeme Sadama OÜ and the EIA
expert is OÜ Hendrikson & Ko. According to the published EIA program, the quay will
be approximately 1 km long (from coast). One leveler will be 320 m long at a depth of
14 m and another 625-800 m from the shoreline and approximately 175 m long at a
depth of 9.5 m. The EIA program was approved by the Environmental Board on June 3,
2013.
The construction stages of the Balticconnector project and the LNG terminal will not be
dependent on each other, and their cumulative impacts will depend on implementation
schedules. On the basis of the detailed land use plans for the LNG terminal, the construction of the quay will take place in the summer while tank construction will take
place in the winter. No excavation or deepening work will take place for quay construction.
The significance of the cumulative impacts will be affected by the timing of the work; if
the marine works are carried out simultaneously, the level and duration of the load of
suspended solids in the Lahepere Bay will increase. The cumulative impact will be particularly apparent if the ALT EST 2 alternative is implemented. Correspondingly, if implemented in different years, the significant adverse impact in the area will be repeated.
The LNG terminal project will change the natural environment of the Pakri Peninsula
and reduce its natural value to an extent that is considerably larger than the impact of
the Balticconnector project. The level or duration of noise and turbidity during construction will increase if both projects (LNG terminal and ALT EST 2) are implemented
simultaneously.
The LNG project will not involve the dredging of the seabed as the quay will be constructed on piles. If seabed intervention, pipelaying or pipeline protection work takes
place simultaneously with quay pile construction, these may have cumulative underwater noise impacts. The level of impacts will depend on the timing and overall duration of
the work, but some adverse cumulative impacts may occur on nearby protected areas.
If the LNG terminal is constructed on the Pakri Peninsula, the nature of the environment, its status in the overall landscape and views towards the area will change significantly. If the terminal is constructed, the natural gas pipeline will become part of a
large-scale complex of industrial facilities.
In the unlikely but possible event of an accident involving the Balticconnector project,
any gas leaks may be flammable and/or toxic and hazardous to humans. The possible
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location of the LNG terminal is in the vicinity of the ALT EST 2 alternative of the Balticconnector project. Any safety risks posed by the LNG terminal must be taken into
consideration in the more detailed design of the Balticconnector project. The design of
the LNG terminal and the ALT EST 2 alternative must be harmonized to ensure good
safety in the area.
The LNG terminal and the construction of the Balticconnector project may have low
cumulative impacts on air quality during pipeline construction.
8.5.3.2

Compressor station in Kersalu
Compressor station in Kersalu is one part of Balticconnector development project. The
thematic plan titled "Location of the category D natural gas pipeline" in the territory of
the city of Paldiski defines the location of the compressor station and the point of
landfall of the gas pipeline in Kersalu (referred to in this EIA report as ALT EST 1).
Based on the thematic plan, a detailed plan entitled “Detailed plan of the category D
natural gas pipeline compressor station” was compiled and adopted by decision no 333
of the Paldiski City Council on October 20, 2014. The developer of the compressor
station is AS EG Võrguteenus. The compilation of theCompiling preliminary design
documentation of the location of the category D natural gas pipeline is underway.
A cumulative impact of the Balticconnector and the compressor station may occur during construction. Impacts during construction may mainly comprise noise and vibration
if the pipeline trench is excavated simultaneously with the excavation work of the compressor station. The cumulative noise and vibration impact will, however, be low, with
the periodic scheduling of construction work available as a mitigation measure.
The construction of the compressor station and the Balticconnector project may have
low cumulative impacts on air quality during pipeline construction.
There will be no cumulative impacts during operation.

8.5.3.3

Paldiski–Kiili category D natural gas pipeline
The onshore route of the planned natural gas pipeline from Kiili to Paldiski in Estonia
concerns six municipalities: Kiili, Saku, Saue and Keila rural municipalities and
thetowns of Keila and Paldiski. Balticconnector will be connected via the compressor
station to this natural gas pipeline and in that context should be considered as one
section of the entire project.
In Kiili municipality, the detailed plan related to the natural gas pipeline and its
facilities were adopted by decision no 22 of the Kiili Municipal Council on April 9,
2009.
In Saku municipality, the route of the planned natural gas pipeline has been determined
by a comprehensive plan (adopted by decision no 22 of the Saku Municipal Council on
April 9, 2009).
In order to determine (specify) the location of the natural gas pipeline route in the
territories of Saue and Keila municipalities and the cities of Keila and Paldiski, thematic
plans of the comprehensive plan were developed titled "Location of the category D
natural gas pipeline" which was initiated in 2006. As of today, the relevant thematic
plans have been adopted by these municipalities, including the completion of strategic
environmental impact assessment (SEA).
A cumulative impact of the Balticconnector and the Paldiski–Kiili gas pipeline may occur during construction. The impacts during construction may mainly involve noise and
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vibrations during pipeline trench excavation. The cumulative noise and vibration impact
will, however, be low, with the periodic scheduling of construction work available as a
mitigation measure.
The planned natural gas pipeline and the Balticconnector project will not have significant air emission impacts.
There will be no cumulative impacts during operation.
9
9.1

PREVENTION AND MITIGATION OF ADVERSE IMPACTS
Seabed
In the construction phase efforts will be made to minimize environmental impacts
through route optimization and by always selecting the most appropriate method for the
work stages. Route optimization seeks to avoid difficult construction sites and bypass
them whenever possible. This way seabed intervention is minimized and intervention
measures only take place to the extent necessary to create a foundation for the pipeline
that is as stable and durable as possible. For example, bedrock and glacial till outcrops
will be avoided as much as possible as they are laborious to remove. Gorges and cliffs
will also be avoided because of the large-scale earthmoving work required.
Pipelaying measures will be selected with a view to minimizing any adverse impacts on
the environment. In offshore areas, dynamically positioned pipelaying vessels can be
used to clearly reduce the need for seabed intervention from the levels seen with the anchor-handling carried out by anchor-positioned pipelaying vessels.

9.2

Soil, bedrock and groundwater
The construction of the natural gas pipeline will be carried out with a view to minimizing adverse impacts on soil, bedrock or groundwater. Bedrock will be permanently altered by bedrock extraction and blasting. The removal of soft materials from the trench
constitutes normal construction activity that will mainly mix the soil materials but will
not cause adverse effects. The condition of machinery and other equipment using fuels
will be checked before work commences and monitored during work. This enables the
speedy detection of any fuel spills and taking of response measures, whereby soil or
groundwater contamination due to a spill will be highly unlikely. The potential impacts
of seabed intervention measures on the nearest properties can be eliminated through
careful planning and design and correct working methods (e.g. any wells of neighboring
properties can be taken into consideration in blasting design).

9.3

Hydrology and water quality
Subsea rock installation will take place using a fall pipe that enables rock depositioning
at great precision as well as the minimization of sediment dispersal. There are also several other methods relating to seabed intervention to prepare the foundation for the pipeline on the seabed. At this point in the design process these methods have not been fully
decided on, but the environmental impacts will be taken into consideration in the final
choice of methods.
Sediment dispersal caused by underwater blasting can be reduced by removing loose
sediment layers from on top of hard bottoms before commencing blasting operations.
Where necessary, the dispersion of turbidity can be reduced in the inner archipelago by
using a variety of protection methods (such as bubble curtains) taking, however, their
technical suitability and occupational safety aspects into consideration.
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Particular attention will be paid to munitions clearance in the vicinity of the pipeline.
The clearance methods used will be approved by the authorities and have been used
previously. The munitions clearance will be carried out by the Defence Forces, and separate environmental and safety plans in which the environmental impact mitigation perspectives will be taken into consideration will be drawn up for the clearance work.
Waste generated in construction work will be collected and disposed from worksites to
the appropriate collection points and will not be released into water. Particular attention
will be paid to hazardous waste such as oils, greases and solvents, which will be sorted
and handled in the appropriate manner.
The water used in the pressure testing of the natural gas pipeline will be treated through
the settlement of solids and any impurities in them to remove these from the water
drained from the pipeline. The water will be led via a temporary outfall pipeline for discharge in the offshore area to maximize mixing. Efforts will be made to avoid the use of
biocides that are harmful to aquatic organisms.
The sediment erosion impact caused by propeller and wake wash from vessel traffic relating to pipeline construction can to some extent be mitigated though the choice of
routing and vessels and by lowering speeds in the most sensitive areas.
9.4

Marine environment
The project's impacts can be mitigated by carrying out the dredging outside the growing
season of littoral organisms, whereby the release of nutrients will also take place outside
the growing season and the eutrophicating impacts increasing the growth of filamentous
algae will not be seen during the construction year (and the nutrients will be mixed into
the Baltic Sea). The growing and reproduction season of the species of the highest significance to biodiversity is in June–July. The impacts can be mitigated by conducting
construction in the autumn, which is when the reproduction and growing periods of
aquatic flora and invertebrates will already be over.
For backfilling of the trench in the phytobenthic zone, the same natural material must be
used that was extracted from the area during construction work in Estonia. This allows
the recovery of seabed flora characteristic to the area. Dredged sediment must be stored
and kept outside Lahepere Bay area if possible according to its natural conditions in order to use it later for backfilling the trench.
In the shallow Lahepere Bay, pipeline pre-lay and post-lay activities must be performed
for as short a period as possible.

9.5

Fish and fisheries
Adverse impacts can best be reduced during the project design phase by taking fisheries
into consideration where possible in the selection of routing alternatives and the detailed
design of pipeline routing.
On the basis of the impact assessment, the project's impacts on fisheries will be at their
highest when targeted at fish breeding. It will not be possible to fully avoid fish breeding and nursery periods in the project area. This is because there are breeding and nursery sites for species spawning in the spring, autumn as well as winter in the area. The
breeding period of spring- and summer-spawning species is, however, likely to be the
most significant period for fish breeding. Consequently, the adverse impacts could be
reduced considerably if seabed intervention could be avoided in the inner archipelago in
particular between May and July in Ingå and between April and July in Paldiski. On the
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other hand, the extension of the construction period by a year is overall likely to be
more harmful to the environment than a shorter construction period.
Fish mortality caused by blasting work can be reduced by deterring the fish from the
danger zone before explosions. Fish can be deterred using methods such as acoustic deterrents or smaller charges before actual blasting.
As regards trawling, experience gained from the North Sea concerning the reconciliation of gas pipelines and trawling should be taken into consideration (e.g. DNV 2010).
9.6

Noise
The best way to prevent the creation and dispersal of noise during construction is planning and design. Noise emissions can be limited and optimized through measures such
as the choice of equipment and equipment noise control enclosures during construction.
Sources of noise can be placed in locations such as those in which direct visual contact
with receptors that are sensitive to noise is prevented. The noisiest operations can also
be scheduled to only take place in the daytime.
Underwater pipeline construction should be designed, where possible, to avoid times
when sensitive marine organisms, especially mammals, fish and birds, are particularly
susceptible to disturbance, such as mating, breeding, feeding or migration.
The response of marine organisms depends on the distance between the source and the
receiver. The dangerous zone corresponds to the area near the noise source where the
received sound level is high enough to cause injury (TTS, PTS) or even more severe
damage causing death. Warning sounds can be used to deter marine mammals and fish
temporarily from the dangerous zone. Underwater noise mitigation technologies currently being developed for shallower areas include bubble curtains, hydro sound dampers (HSD) and cofferdams.

9.7

Vibration
Vibration impacts can be reduced through good blasting design. Special restrictions will
be placed on pressure waves and vibrations generated by the work. The results of the
EIA procedure and the detailed studies conducted after the procedure will be used to optimize the route of the Balticconnector pipeline in order to minimize the need for seabed
intervention

9.8

Traffic and traffic safety
The Gulf of Finland Mandatory Ship Reporting System (GOFREP) and international
maritime legislation will be complied with in the project. Close contacts will be maintained with the Coast Guard and relevant maritime authorities throughout the construction period, providing them with information about progress made in construction work.
Up-to-date information about vessel work plans is maintained in the GOFREP system.
The Coast Guard notifies seafarers of construction work and shipping restrictions (including Notices to Mariners and navtex broadcasts).
Other maritime traffic will also be monitored continuously during installation work
from the pipelaying vessel and, where necessary, also from other vessels in the pipelaying fleet. Any vessels nearby will be alerted and provided with the coordinates of the
safety zone. Where necessary, measures will be taken to prevent accidents. Special attention to safety will be paid during fairway crossings and in other areas with high traffic intensity because the pipelaying vessel must be able to proceed and position the anchors without disturbance caused by other vessels.
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9.9

Air emissions
Nitrogen oxide emissions into the air from the compressor station in Finland can be reduced through combustion methods. Dust generation from earthworks can be reduced
through dust prevention measures.

9.10 Flora, fauna and protected sites
Seabed intervention and pipelaying work should be planned with a view to minimizing
the duration of work stages causing disturbance in the vicinity of islands and islets with
valuable bird populations during the breeding season from April 1 to July 31. In the vicinity of other islets, disturbance should be minimized from May 1 to July 15. To prevent adverse impacts, monitoring can be carried out at worksites during the project implementation phase.
If marine mammals or large number of diving birds are detected, work can be suspended temporarily or efforts can be made to deter the animals by using acoustic deterrents
(pingers). It is also recommended that pingers be used in conjunction with explosions in
the offshore areas to deter marine mammals and in the vicinity of the
Hästen-Hästgrundet shallows, which are important to the Long-tailed Duck. It is recommended that the small nature sites of the Fjusö Peninsula be taken into account, but
these will not require any special measures.
During the operation of the pipeline, maintenance work shall be avoided during February – March in Estonia, the calving period of the gray seal. During this period it is advisable to use lower vessel speeds for moving in the Lahepere bay.
Construction work should be focused on reducing damage to protected habitat areas at
sea as well as on mainland. The construction methods should be planned to minimize
the impact on priority habitat 9180* in ALT EST 2.
The material excavated from a habitat during construction can be used for backfilling
the trench in habitat types listed in the Habitats Directive at Estonian Natura sites. It is
not allowed to use contaminated sediment for filling the trench.
9.11 Cultural environment
Possible impacts on underwater cultural heritage can be prevented through solutions in
more detailed design of the pipeline routing (routing, extent of installation site, installation methods, etc.). More detailed studies of underwater cultural heritage will be needed
for the determination of the measures and safety distances required. These further studies must be programmed in cooperation with the authorities. Any adverse impacts on
underwater cultural heritage will be prevented by identifying the locations and extents
of any ancient underwater monuments along or around the pipeline route by completing
the underwater archaeological inventory started in 2014. Sufficient data for the more detailed design of the pipeline routing and the avoidance of any items will be obtained by
carrying out the necessary further surveys of the seabed, visual inspections of any
anomalies and studies of the type and extent of any items close to the pipeline construction area. Not using an anchored pipelaying vessel will play an important role in the
prevention of adverse impacts.
9.12 People and society
It will not be possible to fully prevent adverse impacts during the construction of the
offshore pipeline as regards the dredging and blasting required as well as the movements of the pipelaying fleet. Efforts will be made to mitigate the adverse impacts by
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scheduling the measures that generate noise or temporary turbidity outside the busiest
seasons of recreational use or the best fishing-related spawning and fishing seasons. The
swimming beaches designated under the Bathing Waters Directive will be taken separately into consideration if construction takes place during the summer bathing season.
The municipality and health surveillance authorities will be informed in advance of any
work that may have an adverse impact on water quality to prevent any additional adverse effects on the monitoring of bathing water quality or bathing water assessment. Information about installation work and schedules will be provided locally through advance notifications as well as notifications while work is in progress. Efforts will be
made to include permanent residents, holiday residents as well as boaters in those who
will receive the notifications.
9.13 Exceptional and accident situations
Ensuring safety is the basic requirement for natural gas use. Safety of usage can be
promoted through ways such as careful planning, professional construction and assurance of work quality through inspections, expert and correct operation, and regular
maintenance.
The legislation and regulations relating to natural gas provide the minimum level for
safety that must be complied with in construction and operation.
To prevent natural gas pipeline damage, the following methods will be used to protect
the offshore pipeline:
- pipeline trenching;
- covering the pipeline with rock;
- increasing pipeline wall thickness or size.
Around 85% of the length of the offshore natural gas pipeline will be protected using
some method.
Maintenance management of the natural gas pipeline will be carried out to ensure the
pipeline will be kept in good working order and will not pose a risk to the environment.
9.14 Decommissioning
If the offshore pipeline is left on the seabed, it can be trenched and/or covered with rock
so that it will not disturb vessel traffic (anchors), fishing (trawls) or navy operations.
As a general rule, the environmental impacts of the decommissioning of the offshore
and onshore pipeline sections can be prevented and mitigated using the same methods
as can be used during their construction.
10 FEASIBILITY OF ALTERNATIVES AND SUMMARY OF COMPARISON
As regards environmental impacts, the alternatives examined are feasible when a special
focus in project design is given to the prevention and mitigation of adverse impacts of
pipeline construction. No adverse environmental impacts that are unacceptable or that
could not be mitigated to an acceptable level were found during the environmental impact assessments of the project alternatives. The key impacts (prior mitigating
measures) with their significance and a comparison of the assessed alternatives are presented in the appendix 1 “Summary of comparison between the alternatives in Finland
and in Estonia”.
In Finland, due to the higher levels of suspended solids resulting from construction, the
impacts on water quality, marine environment, fish, fisheries, and birds will be higher in
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the ALT FIN 1 alternative than in ALT FIN 2. The area affected by the ALT FIN 1
routing alternative is also closer to its natural state and more susceptible to changes, and
more commercial fishing is carried out in its vicinity than that of the ALT FIN 2 alternative. The ALT FIN 1 alternative is also closer to significant bird areas and a nesting
ground of a species under strict protection than ALT FIN 2. Water quality impacts during construction will be higher with LF1 than LF2 due to a higher solids concentration.
The adverse effects on fish and fisheries caused by LF1 will be higher than those of LF2
due to the destruction of a significant reedbed area. The magnitude of the adverse impact on commercial fishing will also be greater and the affected area larger than with
LF2.
The preferred alternative in Estonia is ALT EST 1 as its impact on the natural environment of the Pakri Peninsula as a whole will be less disruptive. Significant impact during
the construction period due to the planned activities can be mitigated and will not exclude the construction of the natural gas pipeline. The potentially high impact on habitat
1110 in the ALT EST 1 area can be excluded by implementation of mitigation
measures. The impact on habitat 9180* in the ALT EST 2 area is not excluded at this
point due to lack of information about marking of the microtunnel route on the mainland
and the exact location of the microtunnel head. The ALT EST 1 alternative is assessed
as the alternative with a lower impact on the Pakri Habitats Directive site when compared with ALT EST 2.
In addition to adverse impacts, the implementation of the project will also have positive
environmental impacts. The construction of the Balticconnector natural gas pipeline
would contribute to the development of the natural gas market in Finland and in Estonia. The positive impacts on employment and livelihoods will also not be realized if the
project is not implemented. If the project is not implemented, neither the adverse nor the
positive impacts of the project will be realized.
11 TRANSBOUNDARY IMPACTS OF THE PROJECT
The Balticconnector project is not estimated to cause any significant transboundary impacts across the borders of Finland or Estonia. The pipeline will extend across western
Gulf of Finland to Estonia, whereby construction work in Finnish waters may result in
low impacts in Estonia’s territorial waters in addition to Finnish waters and vice versa.
No impacts are estimated to occur on other Baltic States or Russia.
Seabed intervention will take place almost throughout the pipeline route, whereby there
will be impacts in Finnish as well as Estonian waters. Construction work closer to the
border of the Exclusive Economic Zones (EEZ) of the countries may result in minor
transboundary impacts on both sides.
The deterioration of water quality arising from seabed interventions relating to the construction of the natural gas pipeline will be restricted in terms of area and duration. Construction work relating to the Nord Stream gas pipeline project (2009–2012) as well as
the technical characteristics of the natural gas pipeline and the methods relating to its
construction and testing are essentially similar to those in the Balticconnector project,
especially in offshore areas close to the borders of the Finnish and Estonian EEZs. In
the Nord Stream gas pipeline project, environmental impacts during construction were
monitored, with the results obtained providing measured empirical data, particularly
concerning offshore areas. It was stated on the basis of the monitoring that sediment
displacement due to construction work was low. No significant changes in concentrations of heavy metals, organic compounds or nutrients were detected in sediments. The
changes in sediment chemistry were better explained by natural changes in concentration than by pipeline construction work. (Nord Stream 2010, 2013)
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In general the impacts of the construction of the Nord Stream pipeline on water quality
were temporary, local and low. The diameter and capacity of the Nord Stream pipeline
are, however, around twice those of the planned Balticconnector pipeline, whereby as a
general rule the impacts relating to trench size and water flows in the nearby area will
be slightly smaller in this project. Based on these observations it can be assessed that the
Balticconnector project will not have significant transboundary impacts on water quality
regardless of whether construction work takes place in the Finnish or Estonian waters.
Any low impacts taking place will be short-term and local.
Seabed intervention will mainly result in brief local impacts on other vessel traffic with
a maximum duration of few days for each area. In the offshore areas between Finland
and Estonia where the pipeline will cross busy fairways, the safety zone will result in
impacts on other vessel traffic as the diversion of the safety zone of the installation vessel will required. This is not estimated to have a significant impact on the safety of vessel traffic considering the existing navigation and traffic control measures. Emissions
from the vessels participating in pipelaying will have an impact on air quality in the
Finnish or Estonian territory when the vessels are close to the border of EEZ of Finland
and Estonia. The impacts will be very low and remain close to the route taken by the
vessels.
The transboundary impacts of the project on people and society will be low. There will
be a temporary increase in technological and economic activity in Estonia and well as
Finland during construction. During operation, there will be an emphasis in transboundary impacts on the territory of the two states on the role of the natural gas pipeline as an
energy transport channel reducing dependency on Russian natural gas supply. The Balticconnector pipeline will not cause restrictions on bottom trawling, whereby there will
be no impact on those who work in fisheries.
In the possible worst-case scenario accident in Finnish or Estonian waters (gas pipeline
rupture), the size of the dangerous flammable gas cloud would be slightly over 700 m,
whereby the impact could also extend to waters on the Finnish or Estonian Exclusive
Economic Zone. The extent of the hazardous gas cloud depends on the size of the leak
and wind speed. A gas leak into the sea and the resulting formation of a gas cloud is a
highly unlikely event. Should this, however, happen, the gas cloud could lead into a
flash fire of the gas cloud and damage to ship passengers caught in the fire in Estonian
or Finnish waters. According to the quantitative risk assessment carried out for the Balticconnector project, this risk corresponds to one accident in more than a million years.
Following the pressure test conducted in the pre-commissioning phase, the seawater
used to flood the pipeline will be filtered and treated with oxygen scavengers (e.g. sodium bisulfite, NaHSO3) and/or biocides (e.g. glutaraldehyde). Flooding can also be carried out using clean water without any additives. Sodium bisulfite and sodium hydroxide are natural substances already present in seawater, and the treatment poses no risk to
the marine environment. Glutaraldehyde is rapidly biodegradable but highly toxic to
aquatic organisms, whereby special care must be taken in its dosage. When using oxygen scavengers or biocides, the water removed is led into a basin for the settlement of
solids and any impurities in them. Following the settlement process, the water is
pumped into a marine area where mixing will take place rapidly. If the flooding is carried out using filtered water, there is no need for settling and the water can be led in a
controlled manner into the sea. If the flooding water is discharged only on the Estonian
or the Finnish side, any resulting environmental impacts in either country will be transboundary impacts.
The impacts of flooding water were monitored in Portovaya Bay, Vyborg, Russia, in
conjunction with the Nord Stream gas pipeline project. The impacts concerning the lev-

59

els of oxygen, salinity and solids in water were low and may also have been caused by
natural variation due to weather conditions. No harmful substances were detected in
conjunction with pressure testing and flooding. The substances used for flooding water
treatment were sodium bisulfite and sodium hydroxide. Due to the small volume of water and the short duration of discharge, the impact of flooding water in the Balticconnector project can be assessed as low on the basis of the experiences gained from
the Nord Stream project.
11.1 Finland
According to preliminary plans, the type of construction carried out near the limit of territorial waters, north of KP 53 (Figure 4-1), will either be dredging or ploughing. Marine works carried out in Estonian waters may cause some turbidity carried across the
state borders. The contaminant contents found in sediment samples obtained from the
Balticconnector pipeline route were, however, low, and their distribution with solids
during construction is not likely to pose a risk to the marine environment. Construction
works carried out in Estonian Exclusive Economic Zone and impacts due the turbidity
will not cause significant harmful impact to the Finnish Exclusive Economic Zone nor
territorial waters.
The number of blasting sites will be smaller on the Estonian side than on the Finnish
side. The closest excavation point where blasting could be performed is located approximately 2.5 km from the Finnish border of the Exclusive Economic Zone and approximately 15 km from the limit of Finnish territorial waters. As the distance from the blasting site increases, the impacts are reduced as the intensity of the sound decreases.
Gas pipeline project activities taking place within the borders of Estonia during construction or operation are not estimated to have significant transboundary impacts on
flora, birds or marine mammals. Underwater noise from seabed excavation and possible
blasting may be carried to the Finnish territorial waters, whereby seals or harbour porpoises in the area may hear sounds caused by blasts. Due to the large distance, however,
there will not be significant noise impacts on the behavior of marine mammals.
The nearest Natura 2000 sites to the limit of Estonian territorial waters are the
Kallbådan islets and waters and the Natura site of the Ingå archipelago, both at a distance of approximately 30 km. Balticconnector project activities on the Estonian side
will not result in impacts on the protection principles of the Natura sites.
As regards above-water noise, noise propagation will be in the same range as the modeling results for onshore noise for the ALT EST 1 and ALT EST 2 routing alternatives,
with the average sound level of 45 dB(A) propagating over a day to an estimated 500 m
from the pipelaying vessel. All in all the above-water noise impacts will be low and
short-term, and no significant transboundary impacts across the Estonian borders are estimated to occur during project construction or operation.
11.2 Estonia
According to preliminary plans, there will be low levels of construction carried out in
Finland’s EEZ south of KP 34 (Figure 4-1). The marine works carried out in Finland’s
EEZ and turbidity arising from these will not cause any significant adverse effects in
Estonian EEZ or territorial waters.
The contaminant contents found in sediment samples obtained from the Balticconnector
pipeline route were also low, and their distribution with solids during construction is not
likely to pose a risk to the marine environment in Estonian EEZ or territorial waters.
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Gas pipeline project activities taking place within Finnish waters during construction or
operation are not estimated to have significant transboundary impacts on flora, birds,
marine mammals or fish in Estonian waters either. Underwater blasting causes brief and
high levels of sound pressure transported over distances of tens of kilometers. Underwater blasting will take place in Finnish as well as Estonian waters. The number of blasting
sites will, however, be higher on the Finnish side. The nearest blasting site is located
around 3 km from the border of Estonia’s EEZ. As the distance from the blasting site
increases, the impacts are reduced as the intensity of the sound decreases. Underwater
noise from seabed dredging and possible blasting explosions may be carried from Finnish waters to Estonian waters, whereby seals or harbor porpoises in the area may hear
sounds caused by blasts. Due to the distance, however, there will not be significant
noise impacts on the behavior of marine mammals.
The nearest Natura 2000 site in Finland’s neighboring states is Naissaare, Estonia
(EE0010127, SCI), located around 30 km from the limit of Finland’s territorial waters.
Balticconnector project activities on the Finnish side will not result in impacts on the
protection principles of the Natura site.
As regards above-water noise, noise propagation will be in the same range as the modeling results for onshore noise for the ALT FIN 1 and ALT FIN 2 routing alternatives,
with the equivalent sound level of 45 dB(A) propagating over a day to an estimated 500
m from the pipelaying vessel. All in all, above-water noise impacts will be low and
short-term, and no significant transboundary impacts across the Finnish borders are estimated to occur during project construction or operation.
11.3 Russia
For the purpose of environmental impact assessment, the suspended solids load caused
by natural gas pipeline construction work was modeled using a mathematical model on
water movements and the migration of substances. The amount of seabed intervention
required during construction will be relatively small in the offshore areas of western
Gulf of Finland, with the impacts on water quality in these areas being very low due to
the large volumes of water, efficient exchange of water and lesser nature values. Harmful substances are likely to be dispersed with suspended matter along the flow directions
but to be eventually resedimented with the solids. The contaminant contents found in
sediment samples obtained from the Balticconnector pipeline route were low, and their
distribution with solids during construction is not likely to pose a risk to the marine environment.
At its nearest, the Balticconnector pipeline will run around 130 km from the limit of the
territorial waters of Russia. Underwater blasting causes brief and high levels of sound
pressure transported over distances of tens of kilometers. Emissions from the vessels
participating in the seabed intervention or pipelaying will not have any impacts on air
quality in the Russian territory. In the possible worst-case scenario accident in Finnish
or Estonian waters (gas pipeline rupture), the size of the dangerous flammable gas cloud
would be slightly over 700 m.
Seabed intervention will mainly result in brief local impacts on other vessel traffic with
a maximum duration of few days for each area. In the offshore areas between Finland
and Estonia where the pipeline will cross busy fairways, the safety zone will result in
impacts on other vessel traffic as the diversion of the safety zone of the installation vessel will be required. This is not estimated to have a significant impact on the safety of
vessel traffic considering the existing navigation and traffic control measures.
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The Balticconnector project is not estimated to cause any significant transboundary impacts across the borders of Russia.
12 ENVIRONMENTAL IMPACT MONITORING
The proposals presented in the following sections for the principles of an environmental
impact monitoring program are presented mainly for offshore areas as the expected minor transboundary impacts will occur at the offshore areas only. More detailed national
proposals are presented in the EIA reports. The proposals presented in the Finnish EIA
report differ in some respects from those presented in the Estonian EIA report due to
differences in environmental conditions and legislation.
12.1.1 Water quality and marine environment
Water quality monitoring should be carried out during the construction period and as
recommendable also one year after the completion of construction work (turbidity, oxygen, nutrients and hazardous substances).
Automated continuous measuring instruments can be utilized in the monitoring, providing comprehensive data about turbidity impacts and their duration. Components such as
oxygen, solids, nutrients and harmful substances such as heavy metals and organic
compounds will be analyzed from water samples. HELCOM or national standards will
be complied with in the monitoring. A separate monitoring program will be drawn up
for munitions clearance, in which marine and other environmental impacts will also be
taken into consideration.
The sites where the water quality monitoring (suspended matter, nutrients, contaminants, dissolved oxygen, currents) has to be carried out in Estonian waters include at
least the deepest section of the pipeline, where fine sediments have the highest concentrations of contaminants; that is also where the dispersal of suspended matter might take
place to a relatively large extent; in addition, the actual release of substances into the
water column will very much depend on the oxygen conditions in the near-bottom layer,
and the released amounts will have to be checked against the present assessment results.
During construction work at sea, the dispersal of suspended matter must be monitored to
prevent concentrations > 10 g/m2 over an extensive area.
12.1.2 Fish, birds and marine mammals, nature
The monitoring program implemented during construction will be employed to monitor
fish breeding, changes in the structure of fish stocks, and commercial and recreational
fishing in the area. According to the assessment, there is no need for fisheries monitoring during operation.
The Before-After-Control-Impact (BACI) design is proposed as the monitoring setup.
Clear monitoring hypotheses and statistical methods to test these hypotheses will be
presented in the monitoring program. For pre-and post-surveys to be comparable, it is
advisable to use the same methodology continuously.
Impacts on birds and marine mammals in the marine area can be monitored during intervention measures and pipelaying. If signs of disturbance among animals are observed
in the monitoring carried on-board vessels, the work can be discontinued temporarily,
mitigation measures can be increased, or work methods can be changed.
For pre-and post-surveys to be comparable, it is recommended to use the same methodology continuously. Bird surveys should therefore consist of three separate parts: nesting, ship and coastal surveys.
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12.1.3 Noise
If necessary, noise during construction can be monitored through noise measurements
near sound sources and recipients subject to disturbance. Correspondingly, the situation
during operation can be monitored through sound source and environmental noise
measurements as well as a noise model.
The monitoring of underwater noise can, for example, be carried out using hydrophones
measuring and recording underwater noise at sites regarded as important during the
noisiest period of the entire construction process (including explosions, largest-scale excavation). Once more detailed project designs are available, noise propagation and risk
factors relating to the noisiest activities can be mapped using more detailed underwater
noise models utilising methods including the underwater noise modeling logic available
from the BIAS project.
12.1.4 Shipping, people and society
The Gulf Finland Reporting System (GOFREP) is a mandatory reporting system for
ships of 300 gross tonnage or over. Vessel traffic is controlled by Vessel Traffic Service
(VTS) centers in Helsinki, Tallinn and St. Petersburg, which provide vessels with shipping information for the Gulf of Finland. The aim of the system is to increase maritime
safety in the area, improve the protection of the marine environment, and monitor compliance with the International Regulations for Preventing Collisions at Sea (COLREGs)
as well as national rules of the road at sea. The GOFREP area covers the international
waters in the Gulf of Finland east of the Western Reporting Line as well as national
rules of the road at sea. Finland and Estonia have also introduced mandatory reporting
systems in their national waters outside their VTS areas. During project construction,
the pipelaying vessel will be monitored using the GOFREP system like all other vessel
traffic in the Gulf of Finland.
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Appendix 1. Summary of comparison between the key alternatives in Finland and in Estonia
Finland
The key impacts of the assessed alternatives and their significance in Finland are presented in the table below (Table 13-2). The table provides a
uniform presentation of the key environmental impacts arising from the alternatives. The most significant impacts will arise during construction.
Table 13-1. Assessment scale employed in the assessment of significance.
Very high ++++
High +++
Moderate ++
Low +
Significance
of impacts

No impact
Low Moderate -High --Very high ----

Table 13-2. The most significant environmental impacts of the implementation alternatives of the Balticconnector project assessed (ALT FIN 1, ALT
FIN 2, LF1 and LF2) and their significance in comparison with the current situation and the non-implementation of the project (zero alternative).
PROJECT’S
ENVIRONMENTAL
IMPACTS

ZERO ALTERNATIVE

ALT FIN 1

Seabed

No impacts.

The impacts of construction on the seabed will be low in terms of magnitude and extent considering the limited area of
the pipeline. The duration of the impact will be short and the magnitude of change can in all be regarded as low.

ALT FIN 2

LF1

LF2

The magnitude of the physical impacts of seabed intervention will overall be low in the Gulf of Finland, but in near-coast
areas, particularly the Ingå area, which is surrounded by archipelago, the impacts will be higher for a limited period of
time. The overall impact in that area will still, however, be low. No permanent changes with environmental significance
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PROJECT’S
ENVIRONMENTAL
IMPACTS

ZERO ALTERNATIVE

ALT FIN 1

ALT FIN 2

LF1

LF2

will take place on the Finnish side.
There is variation in the types of seabed in the areas covered by the different alternatives. The differences between the
routing alternatives are, however, overall so small the difference between their impacts is assessed as insignificant.
Water quality

No impacts.

The magnitude of impacts during construction on the whole is assessed as moderate. The increase in turbidity arising
from seabed interventions relating to the construction of the gas pipeline will be restricted in terms of area and duration.
On the basis of sediment results, the risk of the dissolution of harmful substances into water is low. The risk of harmful
substances is slightly increased by the flooding water discharged after the pipeline pressure test if biocides are used.
During pipeline operation there will only be very low impacts in the form of bottom flows and resulting erosion impacts in
the immediate vicinity of the pipeline. The magnitude and overall significance of the impacts is assessed as low.
The impacts during construction will be higher than in the
ALT FIN 2 alternative. In the
overall scale of the coastal
areas off Ingå, however, the
difference between the alternatives cannot be regarded
as significant.

Benthic fauna and
aquatic flora

No impacts.

The impacts during construction will be lower
than in the ALT FIN 1
alternative. In the overall
scale of the coastal areas
off Ingå, however, the
difference between the
alternatives cannot be
regarded as significant.

Both the magnitude of the
impacts and the size of the
affected area will on the basis
of the modeling be locally
larger than with LF2.

Both the magnitude of the
impacts and the size of
the affected area will on
the basis of the modeling
be locally smaller than
with LF1.

The duration of the reduction in transparency caused by turbidity is assessed to be so short in relation to the lifecycles of
macroalgae and vascular plants that it will not have a significant impact during construction or operation. The resedimentation of suspended solids may have a low impact in the vicinity of the dredging site during construction but not during
operation. The resedimentation of suspended solids will deteriorate the viability of zoobenthos. The impacts will, however, be local and temporally restricted in conjunction with dredging operations.
The impacts during construction will be higher than with
ALT FIN 2 because suspended solids will be dispersed over a larger area
and in higher concentrations
than with ALT FIN 1. The
differences will not be significant, however.

The impacts of the alternative on aquatic plants
and zoobenthos will be
less detrimental than with
ALT FIN 1.

The impacts during construction will be higher than with
LF2 because suspended solids will be dispersed over a
larger area and in higher concentrations than with LF1.
Kyrkfjärden is a bay with restricted exchange of water,
whereby the resedimentation
of suspended solids may be
long-term while not serious.

The impacts of the alternative on aquatic plants
and zoobenthos will be
less detrimental than with
LF1.
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PROJECT’S
ENVIRONMENTAL
IMPACTS

ZERO ALTERNATIVE

ALT FIN 1

Fish and fisheries

No impacts.

Moderate impacts may arise as a result of destruction of spawning and nursery habitats in the landfall areas and, due to
suspended solids and underwater noise impact throughout the archipelago zone. As regards offshore areas, high noise
pressure levels caused by blasting were also regarded as of moderate significance due to the large impact area.

ALT FIN 2

LF1

LF2

During construction, moderate impacts will be caused on fishing throughout the archipelago zone as fish will be deterred
due to an increase in the concentration of suspended solids caused by seabed intervention work as well as underwater
noise caused by blasting. Any impacts on fish breeding areas will result in permanent adverse effects. In offshore areas
disturbance will be caused to trawling as restrictions will need to be in place on the movement of vessels not included in
the pipelaying fleet. Fish may also be deterred by blasts. The impacts during construction will be temporary and of shortterm local duration, however. There will be no adverse effects on fish or fisheries during operation.

Conservation areas

No impacts.

The adverse impacts of the
alternative on fisheries regarding fish stocks as well as
fishing will be higher than
those of ALT FIN 2 due to
the higher suspended solids
load. The routing alternative
is also closer to its natural
state and more susceptible
to changes as there is a fairway in the vicinity of ALT
FIN 2. More commercial fishing also takes place in the
vicinity of ALT FIN 1.

The adverse impacts of
the alternative on fisheries regarding fish stocks
as well as fishing will be
lower than those of
ALT FIN 1.

The impacts of the alternative
on fish and fishing will be
higher than those of LF2. This
is due to the destruction of a
significant reedbed area,
higher suspended solids load
and larger impact area than
with LF2. The sensitivity of
LF1 and its surrounding environment to changes can be
regarded as clearly higher
than that of LF2. The magnitude of adverse impact on
commercial fishing will also be
greater and the affected area
larger than with LF2.

The impacts of the alternative on fish and fishing
will be lower than those
of LF1. The sensitivity of
LF2 and its surrounding
environment to changes
can be regarded as clearly lower than that of LF1.
The magnitude of adverse
impact on commercial
fishing will also be lower
and the affected area
smaller than with LF1.

Deteriorating impacts on the
Ingå archipelago Natura site
are possible during the construction phase, but these
will be low and transient.
There will be no impacts on
habitat types or other Natura
sites. The impacts will be
higher than with ALT FIN 2.

Deteriorating impacts on
the Ingå archipelago
Natura site are possible
during the construction
phase, but these will be
low and transient. There
will be no impacts on
habitat types or other
Natura sites. The impacts
will be higher than with
ALT FIN 1.

The impacts will not extend to conservation areas. The impact on locally valuable nature sites will be low. There is no
difference between the alternatives.
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PROJECT’S
ENVIRONMENTAL
IMPACTS

ZERO ALTERNATIVE

ALT FIN 1

ALT FIN 2

LF1

LF2

Flora

No impacts.

At most a very low and local
impact changing littoral vegetation during construction.
The impacts will be higher
than with ALT FIN 2.

At most a very low and
local impact changing
littoral vegetation during
construction. The impacts
will be lower than with
ALT FIN 1.

Minor disappearance and
change of flora along the pipeline route and at the compressor station. The impacts are
slightly lower than with LF2.

Minor disappearance and
change of flora along the
pipeline route and at the
compressor station. The
impacts are slightly higher
than with LF1.

Bird fauna

No impacts.

Noise, disturbance and turbidity during construction
may cause a significant adverse impact on birds breeding on the nearest islands
and islets. Birds feeding in
the waters will be adversely
affected by turbidity and underwater noise. The impacts
will be higher than with ALT
FIN 2 because the planned
pipeline route will pass closer
to significant bird areas and
a nesting site of a species
under strict protection.

Noise, disturbance and
turbidity during construction may cause an adverse impact on birds
breeding on the nearest
islands and islets. Birds
feeding in the waters will
be adversely affected by
turbidity and underwater
noise. The impacts will be
lower than with ALT FIN 1
because the planned
pipeline route will run
further away from significant bird areas.

There will be minor disturbance to birds and minor
loss/fragmentation of habitats during construction. There is
no difference between the alternatives.

Other fauna

No impacts.

A low adverse impact on seals may be caused by underwater noise and turbidity during construction. There is no
difference between the alternatives.

Soil, bedrock and
groundwater

No impacts.

The impacts on soil, bedrock and groundwater will be very low during construction and operation. Both alternatives will
require some blasting of bedrock, but the explosions will be small in scale and focus on areas not classified as valuable
rock outcrops. The impacts on soil will be limited to the construction period. Following pipeline installation, soil will be
used for the landscaping of the trench. There is no significant difference between the onshore pipeline routings.

Noise

No impacts.

As regards above-water and above-ground noise impacts
during construction, in both of the routing alternatives,
ALT FIN 1 and ALT FIN 2, the daily guideline value for
noise may be exceeded temporarily at the nearest holiday
residences close to Fjusö. The differences between the
alternatives are not significant.

There will be no impacts on species listed in Annex IV(a) to
the Habitats Directive. There is no difference between the
alternatives.

The noise impacts of LF1 regarding the landfall site and
onshore blasting would be
slightly higher than those of
LF2. As regards the landfall
site, LF1 may result in the

The noise impacts of LF2
regarding the landfall site
and onshore blasting
would be slightly lower
than those of LF1.
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PROJECT’S
ENVIRONMENTAL
IMPACTS

ZERO ALTERNATIVE

ALT FIN 1

ALT FIN 2

LF1

As regards underwater
noise, slightly higher noise
levels will be generated in
the nearest nature reserves
by ALT FIN 1 than by ALT
FIN 2.

As regards underwater
noise, slightly lower noise
levels will be generated in
the nearest nature reserves by ALT FIN 2 than
by ALT FIN 1.

daily guideline value of
45 dB(A) being exceeded over
the short term at the nearest
holiday residences.

LF2

Vibrations

No impacts.

Vibrations during construction will mainly be caused by blasting explosions. Vibrations from underwater explosions may
have a temporary impact on the residential comfort of the nearest residents. Vibrations will be detectable in the nearest
buildings for a short period of time, but according to the assessment there will no impacts on the buildings. There will be
no vibration impacts from the project during operation.

Waterborne traffic

No impacts.

Seabed intervention will mainly result in momentary local impacts on other vessel traffic with a maximum duration of few
days for each area as the avoidance of the area will needed during intervention. The impacts on vessel traffic and traffic
safety are, however, assessed to be low in terms of their significance considering the duration of the impact and existing
navigation and traffic control measures. There is no significant difference between the alternatives. The impacts during
operation will be very low.

Land transport

No impacts.

The impacts on other traffic and traffic safety will be low and short-term. There are no differences between the alternatives. The impacts during operation will be very low.

Air emissions

The zero alternative will
have no local impacts on air
quality. In the zero alternative natural gas will be replaced by other fuels (coal,
peat, wood, oil). The zero
alternative would result in a
clear increase in carbon
dioxide, sulfur dioxide, nitrogen oxide and particulate
emissions. The impact on
air quality in Finland would
be low, however.

Emissions and impacts on air quality and the climate of the ALT FIN 1 and ALT FIN 2 routing alternatives and the LF1
and LF2 landfall alternatives during construction will be quite low, with no significant differences between the alternatives. The impacts of the implementation alternatives on air quality during construction will last for two years and focus
on the vicinity of the vessels participating in construction, i.e. mainly on areas further out at sea where there are few
people. The extent of temporary construction-related blasting on the mainland will be considerably smaller than existing
aggregate operations near the compressor station.
The impacts on air quality and climate during the operation of the natural gas pipeline will be low, with no difference seen
between the alternatives. Emissions into the air will mainly be generated at the compressor station, where the amount of
emissions from natural gas combustion will be small and focus on an area that until 2014 was subjected to a considerably higher load from the nearby power station.
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PROJECT’S
ENVIRONMENTAL
IMPACTS

ZERO ALTERNATIVE

ALT FIN 1

Land use and built
environment

No impacts.

The overall significance of the impacts on land use is lowError! No bookmark name given.. The impacts will mainly be
local, targeted at a fenced area. The need to amend the local detailed plan due to the project can be regarded as the
most significant impact. There will be hardly any impacts on the built environment.
A small section of ALT FIN 1
will cross an important landscape entity.

Landscape and
cultural environment

No impacts.

ALT FIN 2

ALT FIN 2 will be located
close to an ancient underwater monument. If
the route can run far
enough from the monument , the difference between the alternatives is
not significant.

LF1

There are no differences between the alternatives in terms
of land use. Landfall LF1 is
located on a site that is in accordance with the local detailed plan while LF2 is not.
On the other hand, changes to
the detailed plan are likely to
be required in any case.

LF2

With LF2 it is likely that an
amendment to the local
detailed plan is required.
LF2 is located further from
existing holiday residences and permanent residences than LF1. On the
other hand, new building
sites for holiday residences are designated close
to LF2 in the draft
amendment to the local
master plan.

The project’s landscape impacts will be low in the onshore sections. The project will not cause impacts on valuable landscape or cultural environment items in the land area. Further studies will be required for the assessment of the significance of the impacts concerning underwater cultural heritage. Once progress in made in project design, further studies
must be conducted concerning any fixed ancient underwater monuments.
ALT FIN 2 will be located close to an ancient underwater
monument. If the route can run far enough from the monument , the difference between the alternatives is not significant. Further studies will be required for the assessment of the significance of the impacts concerning underwater cultural heritage.

LF2 will be located in the innermost section of a bay to
which vistas only open from
the east.

LF2 will be located on a
site visible from the sea.

In other respects the alternatives will be located in part in
current natural areas and in part in areas modified by human activity. There is no significant difference between the
landscape impacts.
People and society

No impacts.

There will be short-term adverse impacts on amenity, recreational use, fishing and boating during construction. Human
perception of adverse effects or their impacts on amenity and living conditions depends on the individual. There is no
significant difference between the alternatives.

7

PROJECT’S
ENVIRONMENTAL
IMPACTS

ZERO ALTERNATIVE

ALT FIN 1

ALT FIN 2

LF1

LF2

There will be a low positive overall impact on the Ingå area due to increased industrial activity. This is to do with a slight
increase in employment opportunities as well as direct and indirect employment generation.

Natural resources

No impacts.

There is no current or planned onshore or marine extraction activity in the vicinity of the natural gas pipeline. The route
may, however, in part be located in such areas where extraction might take place later on. Extraction will not, however,
be possible along or in the immediate vicinity of the natural gas pipeline route during pipeline operation (around 50
years). The significance of this impact is, however, assessed as low as the impact will be very local (as the area is narrow). There is no significant difference between the alternatives.

Waste

No impacts.

The overall significance of the waste generated from the project will be low when internationally acknowledged standards
and methods as well as local legislation are complied with in waste handling. There is no significant difference between
the alternatives.

Exceptional and
accident situations

No impacts.

Provided that more detailed seabed surveys will be conducted to map out any munitions and barrels and the recommended pipeline protection measures will be taken, the risk of a serious accident is very low.
There is no significance difference between the ALT
FIN 1 and ALT FIN 2 alternatives.

Decommissioning

No impacts.

In the event of a possible leak
from the natural gas pipeline,
there are more holiday residences in the hazardous area
of the LF1 alternative near
Ingå than there are in the LF2
alternative.

In the event of a possible
leak from the natural gas
pipeline, there are fewer
holiday residences in the
hazardous area of the
LF2 alternative near Ingå
than there are in the LF1
alternative.

If the offshore pipeline is left on the seabed, the resulting impacts will be of low significance or of no significance.
If the offshore pipeline has to be recovered from the seabed due to national legislation in force at that time, the societal
and environmental significance of the impacts will be high. The environmental impacts of the offshore and onshore pipeline would correspond to the environmental impacts arising from construction.
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Estonia
The key impacts of the assessed alternatives in Estonia and their significance are presented in the table below (Table 13-4). The table provides a
uniform presentation of the key environmental impacts arising from the alternatives. The most significant impacts will arise during construction.
Table 13-3. Assessment scale employed in the assessment of significance.
Very high ++++
High +++
Moderate ++
Low +
Significance
of impacts

No impact
Low Moderate -High --Very high ----

Table 13-4. The most significant environmental impacts of the implementation alternatives of the Balticconnector project assessed (ALT EST 1 and
ALT EST 2) and their significance in comparison with the current situation and the non-implementation of the project (zero alternative).
ENVIRONMENTAL
IMPACTS

ZERO ALTERNATIVE

ALT EST 1

Seabed

No impacts.

The natural gas pipeline will cause a change on the seabed along the pipeline
route. The surface area of the horizontally impacted region and the thickness of
the removed sediments express the magnitude of the change. Changes resulting
from the project will be insignificant in the offshore part. The project will cause
little change to the status of the region. The impact will be directly evident in the
area where the pipeline is covered or sediment is removed or where the sediment
raised into the water column later settles. Sediments removed from the trench will
not exceed the limit value and the amount/load of emission will be low. Operation
and maintenance will have low or will have no impact on the seabed.

ALT EST 2
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ENVIRONMENTAL
IMPACTS

ZERO ALTERNATIVE

ALT EST 1

ALT EST 2

There will be no impact on the development of the shores of Lahepere Bay as a
whole, especially on the shore processes within the sandy beach during the construction as well as during operating and maintenance.
Water quality

No impacts.

Although the results of resuspended particles spread modeling indicated that
floating material can spread quite far towards both shores of the bay, most of the
material would settle in the immediate vicinity of the work area. A certain amount
of sediment can be transported and settle outside Lahepere Bay towards the
open sea from the tip of Ihasalu peninsula only for ALT EST 2 in case of strong
NW winds.
The impact of harmful substances raised into the water column during the construction of Balticconnector will be smaller than was seen during construction of
the Nord Stream pipeline. However, considering the planned procedures for preparing the route and for protecting it in areas with high vessel traffic and in coastal
waters, the construction work will definitely have a certain impact on the ecosystem of the gulf.
The maximum amount of phosphorus released as a result of the work would be
up to 1.2% of the phosphorus loads from the mainland and phosphorus released
from the sediment in anoxic conditions.
Increased concentration of toxic substances in the water column is unlikely.

Benthic fauna and
aquatic flora

No impacts.

Considering the width of the seabed included in the construction work (up to 50 m
with the trench) and the resuspended particles generated due to sediment
digging, with its settling process in a range of 700 m, the impact on benthic fauna
will negatively moderate and reversible. Benthic fauna will be restored within 1 to
5 years. The impact on benthic fauna during pipeline operation will be
insignificant.

Fish and fisheries

No impacts.

The impact of noise on the fish fauna generated due to construction work can be
assessed as moderate to low, depending on the amount of blasting. On an individual level the impact can be irreversible if a fish is injured or killed. However, on
the population level the impact will bereversible and end with the completion of
construction work. Considering the fact that fish fauna near the pipeline will be
small during the construction work, the impact of changes in the food basis on the
fish fauna is assessed as insignificant.
The impact on fishing deriving from fish fauna during the construction period is
assessed as moderate and reversible. The original natural conditions regarding
fish fauna will presumably be restored once the project activities are completed.
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ENVIRONMENTAL
IMPACTS

ZERO ALTERNATIVE

ALT EST 1

ALT EST 2

The impact of pipeline maintenance on the fish fauna of Lahepere Bay is assessed as insignificant
Conservation areas

No impacts from construction on plant or animal
species or conservation
areas in the Paldiski area.
Negative impacts on some
species and habitats due
to air emissions and climate change.

A total of 120 m of the seaside
section of the route of ALT EST 1
would be located in the planned Pakri
nature conservation area.
The impact will be reversible if
mitigation measures are applied.

The ALT EST 2 landfall will be located in
the Pakri nature conservation area.
The impact will apply to all protected
habitats in the construction zone if the
trees and plants will be cut along the
pipeline corridor. Since the natural gas
pipeline landfall is planned as a microtunnel passing underneath all these habitats, the habitats will remain untouched.
As the project area will affect plants in
the middle part of the protected landscape in an area that currently has very
low human impact and is not recoverable, the impact should be considered as
high negative in terms of its significance.
Although the magnitude of the change
can be considered as moderate, all habitats in the area are very valuable and
vulnerable, and therefore the significance
cannot be less than high.

Flora

No impacts.

Two habitats of the small pasque
flower (I) located at the Kersalu route
will be completely destroyed and a
smaller habitat of the sea pink
(Armeria maritima subsp. Elongata)
will be directly within the construction
area of the pipeline. The impact is
reversible if the mitigation measures
will take effect after construction.

There are plant habitats at the landfall
site and 50 m inland that are mostly assessed as valuable Natura 2000 habitat
types (sandstone and slate banks, bank
forests)

Bird fauna

No impacts.

In relation to destruction of nesting
locations, the most sensitive species
at the ALT EST 1 route are the Redbreasted Flycatcher and other small
forest birds. The impacts will be re-

It is assumed that six protected bird species are present in the area.
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ENVIRONMENTAL
IMPACTS

ZERO ALTERNATIVE

ALT EST 1

ALT EST 2

versible if mitigation measures are
applied.

The impact of noise and visual disturbance on marine birds will be direct, negative
and intensive, but due to its short duration it is evaluated to be moderate. As the
impact of construction work on the benthos and fish will be moderate and reversible, the indirect impact on the avifauna is considered to be minor and reversible
Other fauna

No impacts.

Change in the habitat will be reversible for forest species such as Formica, tree bumblebee and common
carder bee if the mitigation measures
take effect after construction.

Considering the construction method
planned for Pakrineeme and its limited
impact (microtunnel), the impact on fauna will probably be limited.

As Lahepere Bay is not known to be an important calving area for grey seals, the
negative impact of noise from construction work to the species in Lahepere Bay
and its nearest surroundings is considered to be low and temporary.
Soil, bedrock and
groundwater

No impacts.

The main impact on surface and groundwater will be related to construction
activities. The impact will accrue due the water level depression on the pipeline
route. The impact will be local, negative-low and recoverable after the
construction period. There will be no impact during pipeline operation.
In the Kersalu landfall location, where
the plan is for the route to make landfall
in a trench, the impact on the soil in the
land section of the affected area will be
negatively high. The impact will be irreversible on the planned Pakri nature
conservation area (bottom rock corresponding habitats) if mitigation
measures are not applied (closed construction method).

Noise

No impacts.

The microtunnel option will cause minimum damage to the main feature in
the Pakri landscape reserve, the Cambrian / Ordovician scarp of the Baltic
Klint.

The highest risks of underwater noise are expected in the Pakri Natura 2000 site
(Lahepere Bay) where sound pressure levels will be at their highest during construction (pipelaying and trenching). The near- and far-field effects of blasting of
bedrock peaks at the pipeline route are major risks in the offshore area. The op-
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erational phase noise impact is considered to be virtually insignificant
The daily guideline value for above-water and onshore noise impacts of 45 dB(A)
(nature conservation areas, recreational areas) may be exceeded during construction in the construction area near the Natura site in the ALT EST 2 alternative. Some residential buildings will be within the noise zone in ALT EST 1. The
calculations did not reveal any significant differences between the alternatives
concerning adverse noise impacts.
Noise impacts during operation will be low if any.
Vibrations

No impacts.

Vibrations during construction will mainly be caused by blasting explosions. Vibrations from underwater explosions may have a temporary impact on the residential
comfort of the nearest residents. There will be no vibration impacts from the project during operation.
Excavation work relating to the ALT
EST 1 landfall and onshore pipeline
may result in vibration impacts in the
local environment. The vibration impact from excavation will be shortterm in nature. The nearest residential building is located around 62 m
from the pipeline to be constructed.
Excavation work may cause vibration
impacts possibly resulting in temporary reductions in residential comfort.

In the ALT EST 2 alternative the nearest
residential properties are found around
2.4 km from the landfall site. No vibration
impacts are estimated to occur on residential or recreational buildings and
therefore no adverse impacts on comfort
are anticipated.

No vibrations will arise from activities
during pipeline operation.
Waterborne transport

No impacts.

Construction of the Balticconnector will have a short-term minimal negative impact
on vessel traffic in the Estonian coastal sea and the open part of the Gulf of Finland. As the sea area bordering the route is naturally navigable throughout (except for a coastal zone of approximately 0.5 nautical miles), pipeline construction
will not cause stoppages in vessel traffic - ships will adjust their trajectories and
make detours around the construction area. The construction of the gas pipeline
will not significantly increase the risk of shipping accidents in the Gulf of Finland.
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Land transport

No impacts.

The impacts on other traffic and traffic safety will be low and short-term. There are
no differences between the alternatives. The impacts during operation will be very
low.

Air emissions

No impacts.

The emissions from and impacts on air quality and climate from the ALT EST1
and ALT EST2 alternatives during construction will be fairly low and do not differ
significantly from each other. The impacts of the implementation alternatives on
air quality during construction will last for two years and focus on the vicinity of the
vessels participating in construction, i.e. mainly on areas further out at sea where
there are few people.

ALT EST 2

The impacts on air quality and climate during the operation of the natural gas
pipeline will be low, with no difference seen between the alternatives.
Land use and built
environment

No impacts.

Implementation of the Balticconnector project will implement land use objectives
provided in prior plans regarding both alternatives and is not in conflict with the
solution of the approved detailed plans of areas in close proximity.
The social impact of ALT EST 1 in
the local context will be slightly higher
than that of ALT EST 2 because, according to the current comprehensive
plan of the City of Paldiski and the
drafted detailed plans the Kersalu
area in force, the area has been selected for residential development.

Landscape and
cultural heritage

No impacts.

ALT EST 2 in Pakrineeme may be preferable to some extent. It would be a positive solution under the assumption that
the Balticconnector landfall will be located in the planned Paldiski LNG terminal
compressor station area.

Pipeline construction using the closed method will have a lower impact on the
shoreline landscape than the pipeline in a trench. After the backfilling of the trench
the impact on the landscape will be insignificant.
With ALT EST 1 at Kersalu there will
be a moderately negative visual impact on the landscape (on the klint at
the landfall), and this will mostly be
limited to the construction period.

The impact of ALT EST 2 on valuable
landscape and cultural heritage can be
moderately negative in combination with
the development of LNG terminal. The
main impact will not arise from the Balticconnector but from the LNG terminal.
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In the remaining mainland sections
the construction of Kersalu natural
gas pipeline will not have a significant
impact on landscape and cultural
heritage.
People and society

No impacts.

The implementation of either alternative will have insignificant impacts on recreational conditions and tourism during construction and during operation and
maintenance. In the case of ALT EST 2, the impact on recreational conditions and
tourism may be moderately negative as a cumulative impact together with the
Paldiski LNG terminal development.
The ALT EST 1 route selection is
shorter for connecting other destinations (lower materials cost) but this
applies only if the LNG terminal is not
built in the ALT EST 2 area (otherwise the amount of piping needs to
be constructed in separate places for
LNG terminal and Balticconnector
instead of having only one pipeline).

ALT EST 2 is a better solution from the
technical and social perspectives if the
LNG terminal is built in Paldiski (for the
reception of LNG tankers).

Construction of the Balticconnector natural gas pipeline will implement national
priorities with regard to energy supply provided for by the national planning policy
statement "Estonia 2030+".
Both alternatives will have an equal overall positive impact from the construction
of the Balticconnector natural gas pipeline on the state of Estonia and the business opportunities in this country.
Mineral resources

No impacts.

No mineral deposits are located in the offshore part of the gas pipeline route and
therefore the construction, operation and maintenance performed in the offshore
part of the gas pipeline route will have no impact on mineral resources.

Waste

No impacts.

The overall significance of the waste generated from the project will be low when
internationally acknowledged standards and methods as well as local legislation
are complied with in waste handling. There is no significant difference between
the alternatives.
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Exceptional and
accident situation

No impacts.

Provided that more detailed seabed surveys will be conducted to map out any
munitions and barrels and the recommended pipeline protection measures will be
taken, the risk of a serious accident is very low.

ALT EST 2

As regards safety, in a possible gas pipeline leak there are more residences in the
danger zone of the ALT EST 1 alternative in Kersalu than there are in the ALT
EST 2 alternative.
Decommissioning

No impacts.

If the offshore pipeline is left on the seabed, the resulting impacts will be of low
significance or of no significance.
If the offshore pipeline has to be recovered from the seabed due to national legislation in force at that time, the societal and environmental significance of the impacts will be high. The environmental impacts of the offshore and onshore pipeline would correspond to the environmental impacts arising from construction.

