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FOREWORD
Gasum Corporation (hereinafter Gasum) and the Esto -
nian company AS EG Võrguteenus are jointly planning 
the Balticconnector natural gas pipeline to intercon -
nect the Finnish and Estonian natural gas distribution 
networks. 

The environmental impact assessment (EIA) 
procedure for the project has been conducted in both 
countries in compliance with national legislation. The 
procedure has involved the production of separate 
environmental impact assessment reports (EIA reports) 
in Estonia and Finland. This EIA report was compiled 
by Pöyry Finland Oy and the EIA program by Ramboll. 
Information presented in the EIA program has been 
utilized as appropriate extent in the preparation of the 
EIA report.

This report is the EIA report for Estonia presenting 
and comparing the environmental impacts in Estonia 
of the alternatives presented in the Environmental 
Impact Assessment Program. A brief description of 
the project’s key impacts in Finland is presented as 
an appedix (appendix 5). The full Finnish EIA report is 
available on the Gasum website in Finnish and English 
(http://www.balticconnector.fi). Due to the interna -
tional dimension of the project, the EIA procedure has 
also been carried out in compliance with the UNECE 
Convention on Environmental Impact Assessment in 
a Transboundary Context (Espoo Convention) and the 
bilateral Agreement between Estonia and Finland on 
Environmental Impact Assessment in a Transboundary 
Context. 

The aim of the environmental impact assessment 
has been to give permitting authority information 
about possibilities for the prevention and mitigation of 

negative impacts caused by alternatives of proposed 
activity in Estonia and Finland. The EIA procedure 
covers the natural gas pipeline route from Ingå, Finland, 
to Paldiski, Estonia. The examination of the pipeline 
route in Estonia and Finland covers the routing alter -
natives proposed. 

The Balticconnector natural gas pipeline aims to 
considerably improve regional access to and the 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 project is categorized as a priority 
project in the guidelines for trans-European energy 
networks (TEN-E) and has been granted �nancial assis -
tance 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 Balticconnector natural gas pipeline will be 
connected to the existing gas network in Finland and 
Estonia and to a regional LNG terminal. The LNG 
terminal development project is also currently underway. 
The Balticconnector will enable a bidirectional �ow of 
natural gas between Finland and Estonia.

The Balticconnector natural gas pipeline project was 
one of the mini pilot projects of the IMPERIA project 
co-funded by the EU Imperia 2015. The multi-criteria 
decision analysis (MCDA) practices and tools developed 
in the IMPERIA project were employed as appropriate 
in the assessments of environmental impacts and their 
signi�cance in Finland and Estonia. 

Gasum Corporation, Espoo, April 2015
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APPENDICES AND 
SEPARATE REPORTS
APPENDIX 1	 EIA program and documentation
APPENDIX 2	 Approval of the EIA program by the Ministry of the Environment
APPENDIX 3	 EIA report procedure documentation
APPENDIX 4	 IMPERIA tool classi�cation criteria
APPENDIX 5 	 Summary of the EIA report for Finland

The separate reports produced during the project’s EIA procedure are available on the Gasum website at  
http://www.balticconnector.�.



8

BALTICCONNECTOR — ENVIRONMENTAL IMPACT ASSESSMENT REPORT

1	SUMMARY
In early 2014 an environmental impact assessment (EIA) 
procedure was launched concerning the construction 
of a natural gas pipeline between Finland and Estonia, 
developed by Finnish Gasum Corporation and the Esto-
nian AS EG Võrguteenus. 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 purpose of the EIA procedure was to assess 
the project’s environmental impacts and increase the 
project’s openness and stakeholder interaction. This 

EIA report covers the preliminary route of the offshore 
Balticconnector natural gas pipeline from Ingå, Finland, 
to Paldiski, Estonia, and the related routing alternatives 
in Estonia. The routing alternatives for the Ingå area are 
covered by the EIA report for Finland, which is available 
in Finnish, Swedish and English on the Gasum website 
(http://www.balticconnector.�). The most signi�cant 
environmental impacts of the routing alternatives in 
Finland are also described in Appendix 5 of this EIA 
report.

The contents of this EIA report by chapter are shown 
in the table below. 

EIA report chapter Chapter contents in brief

1.	 Summary The chapter provides a brief description and summary of the Balticconnector EIA 
procedure and its results.

2.	 Project The purpose of the chapter is to present the project. A brief description of the parties 
responsible for the project, their business activities and position from the project 
perspective as well as backgrounds and purpose of the project is provided. The chapter 
also presents the project schedule and the relationship of the project with other projects.

The chapter covers the previously studied routing alternatives, the selection of the 
current route, and the alternatives assessed in the EIA procedure.

3.	 Technical description The chapter further describes the phases, procedures and technical data relating to 
project design, construction and operation.

4.	 Environmental impact 
assessment procedure 

The chapter describes the EIA procedures carried out for Estonia as well as Finland 
taking the requirements of international consultations and the bilateral agreement 
between the countries into consideration.

The chapter covers the content and schedule of, parties to as well as communications 
and participation relating to the EIA procedure. 

The licenses, permits, plans and decisions required for the project are also described 
in the chapter.

5.	 Current state of the 
environment

The chapter describes the current state of the environment as regards the Gulf of Finland 
and the Pakri area of Estonia. 

6.	 Starting points of the 
environmental impact assessment 
and the environmental impacts 
assessed

The chapter describes the starting points of the EIA and covers the scoping, signi�cance 
and extent of the environmental impacts in general. 

In the assessment work, the multi–criteria decision analysis (MCDA) practices and 
tools developed in the EU LIFE+ IMPERIA project were employed as appropriate in the 
assessment of the signi�cance of the environmental impacts.

The chapter presents the results if the impact assessment by environmental impact, 
including cumulative impacts with other known projects, impacts of project decommis -
sioning and transboundary effects. A summary of the signi�cance of the impacts and 
comparison between alternatives is also provided in conjunction with assessment results. 

7.	 Comparison between 
alternatives

The chapter describes the principles, phases and results of the comparison carried out 
between the alternatives. The chapter aims to also provide the reader with a clear idea 
of the feasibility of the alternatives and of how the comparison between the alternatives 
was carried out and what its results are based on.

8.	 Uncertainties relating to the 
impact assessment 

The chapter presents the uncertainties relating to the impact assessments carried out.

9.	 Prevention and mitigation of 
adverse impacts

The chapter describes the means and ways that can be employed by the parties respon -
sible for the project in subsequent project phases to prevent or mitigate any adverse 
impacts caused by the project and assessed in the EIA report.

10.	Environmental impact 
monitoring program

The chapter describes the plans made by the parties responsible for the project for 
environmental impact monitoring during and after the project.
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GLOSSARY
AIS  Automatic Identi�cation System (used for vessel 
traf�c registration in the Baltic Sea)

ALT  Alternative

ALT EST 1  Construction of the Balticconnector natural 
gas pipeline across the Gulf of Finland from Ingå, 
Finland, to Paldiski, Estonia, with the point of landfall 
in Kersalu, Estonia.

ALT  EST  2  Construction of the Balticconnector 
natural gas pipeline across the Gulf of Finland from Ingå, 
Finland, to Paldiski, Estonia, with the point of landfall in 
Pakrineeme, Estonia.

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.

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.

Alvar  A biological environment based on a limestone 
plain with thin or no soil and, as a result, sparse grass -
land vegetation.

Argillite  A �ne-grained sedimentary rock composed 
predominantly of indurated clay particles.

Barg  A unit of pressure expressing the pressure above 
atmospheric pressure.

BDT   Behavior Disturbance Threshold

BIAS  Baltic Sea Information on the Acoustic 
Soundscape

BSPA  Baltic Sea Protected Area

CE   Critically Endangered 

CHP  Combined heat and power plant

Compressor station   Compressor stations are used 
to raise gas pressure and that way increase the natural 
gas transmission network capacity.

CPA  Closest point of approach

DP    Dynamically positioned

ECA   Estonian Competition Authority

EELIS  Estonian Nature Information System

EEZ  Exclusive Economic Zone – sea zone in which a 
state has special rights over the exploration and use of 
marine resources

EIA   Environmental impact assessment

EIA programme  The EIA programme (scoping 
document) highlights the potential environmental and 
socioeconomic components that may be impacted upon 
during a certain timeframe and over a certain distance

EN   Endangered

EQR  Ecological quality ratio (ratio between the meas -
ured value and water quality criteria

Espoo Convention  The Convention on Environmental 
Impact Assessment in a Transboundary Context

Euphotic zone  A layer of a body of water that is 
exposed to suf�cient sunlight for photosynthesis, also 
called ‘photic zone’

FEED  Front End Engineering Design

GES  Good environmental status

GOFREP  The Gulf of Finland Reporting System for 
vessel traf�c

Halocline  A strong vertical salinity gradient within a 
body of water

HDD  Horizontal directional drilling

HELCOM MPA  A Marine Protected Area (MPA) 
under the Baltic Marine Environment (formerly Baltic 
Sea Protected Areas- BSPAs). Protection Commission 
(HELCOM).

HIROMB   High Resolution Operational Model for the 
Baltic Sea

Horizontal drilling   Also called horizontal directional 
drilling (HDD) or directional boring, this is a subsurface 
installation method for natural gas pipelines that does 
not require open-cut installation. A pilot hole is drilled 
using a drill bit with directional control, which is then 
enlarged to reach the suf�cient diameter to accom -
modate the subsurface pulling of the pipeline without 
surface intervention. 
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2.1	 Project developers
The Project Developers in the environmental impact 
assessment (EIA) procedure for the Balticconnector 
project are the Finnish Gasum Corporation and the 
Estonian AS EG Võrguteenus. 

The Gasum Group consists of the parent company, 
Gasum Corporation, and the subsidiaries Gasum 
Paikallisjakelu Oy, Gasum Energiapalvelut Oy, Gas 
Exchange Ltd, Helsingin Kaupunkikaasu Oy, Gasum 
Tekniikka Oy and Gasum Eesti AS. Under the natural 
gas network license obtained by Gasum, the company 
has been designated to have responsibility for the 
technical functioning and reliability of the natural gas 
transmission system and to perform the duties related 
to balance responsibility for the transmission system in 
a manner that is appropriate and equal in respect of the 
parties to the natural gas market (system responsibility). 
Gasum has been appointed as the Finnish Transmission 
System Operator (TSO).

AS EG Võrguteenus, the Estonian Transmission 
System Operator, was founded in December 2005 on 
the basis of the legal obligations issued by the Republic 
of Estonia and the European Union.

AS EG Võrguteenus began its economic activities on 
January 1, 2006 as an independent natural gas trans -
mission and distribution service company operating in 
Estonia. Since August 2013, AS EG Võrguteenus has 
been solely responsible for natural gas transmission 
services as the national TSO.

2.2	 Purpose of the project
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 �ow 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 pipe -
line 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 Balticcon -
nector pipeline to a regional LNG terminal will create an 
integrated natural gas network for the Baltic states and 
Finland. The offshore natural gas pipeline project can 
also be justi�ed from the supply security perspective. 
Potential combined impacts of the LNG terminal and 
the Balticconnector project are discussed in Chapter 
6.11 of this report.

2.3	 Project background
Finland has imported natural gas from Russia since 1974. 
The length of the current Finnish gas pipeline network 
is more than 1,000 kilometres. The annual consumption 
of gas is approximately 3.5 billion m 3, corresponding 
to 8.5% of Finland’s total energy consumption. Gasum 
has been the only importer of gas to Finland since 1994. 

2	 DESCRIPTION 
OF THE PROJECT
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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 
In�ukalns underground gas storage facility in Latvia. 
Gas is transmitted to customers via pipelines, distri -
bution 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 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 m 3. 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 Balticcon-
nector is classi�ed in the guidelines for trans-European 
energy networks (TEN-E) as a priority project and has 
been granted �nancial 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 
6.3. 

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.

2.4	 Route alternatives

2.4.1	 Previously studied route alternatives

Alternative routings for the Balticconnector project 
have been explored since the early 2000s (Figure 2–1 ). 
These studies were based on the utilization of existing 
data. In Finland, points of landfall examined in addition 
toIngå include the Kopparnäs area in Ingå, Suomenoja 
in Espoo, Vuosaari in Helsinki and Kilpilahti in Porvoo. 
In Estonia, the areas considered for the landfall have 
been Muuga and Paldiski. First to be examined in the 
feasibility studies on the alternatives was the relation-
ship of the landfall sites to the natural gas network. 
These examinations resulted in the shortlisting of the 
above-mentioned points of landfall. Further examina -
tion 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. The 
following objectives were set for the comparison and 
shortlisting of routes:
–	 minimizing the length of the pipeline;
–	 avoiding special areas;
–	 maintaining a suf�cient safety distance from the built 

environment;
–	 avoiding cables, wires and wrecks;
–	 avoiding �shing areas, marine sand extraction areas, 

military areas, wind parks and anchoring areas;
–	 avoiding unfavorable seabed areas;
–	 avoiding marine transport routes.



22

BALTICCONNECTOR — ENVIRONMENTAL IMPACT ASSESSMENT REPORT

urban residential area is being planned for the Suom -
enoja area, which also involves land reclamation and 
harbor development. The Suomenoja landfall would 
also have required the routing of the offshore pipeline 
east of the Helsinki caisson lighthouse, which would 
extend the offshore section considerably to around 120 
kilometres.

Kopparnäs was not included in the further exam -
inations due to the dif�cult construction conditions 

on the Finnish side and the current and planned land 
use in Kopparnäs and along the Kopparnäs – Siuntio 
natural gas pipeline. The pipeline would also have to be 
installed in the archipelago over a considerable distance 
off Kopparnäs.

The restrictions and other grounds for rejection of 
the previously studied route alternatives are presented 
in the Table 2–1. 

Table 2–1. Alternative routes for the Balticconnector project and their restrictions.

Route Offshore pipeline 
length, km

Onshore pipeline length, 
km

Restrictions and other justifications

Muuga–Kilpilahti 107 1 Not possible to coordinate with land use in Muuga area

Muuga–Vuosaari 91 3 Offshore section short, not possible to coordinate with 
land use in Muuga area

Muuga–Suomenoja 86 0 Offshore section short, not possible to coordinate with 
land use in Muuga area

Paldiski–Kilpilahti 148 1 Offshore section very long, located along the main 
fairway of the Gulf of Finland, dense archipelago off 
Kilpilahti.

Paldiski–Vuosaari 126 3 Long offshore section, dense archipelago off Vuosaari, 
not possible to coordinate with land use in Vuosaari.

Paldiski–Suomenoja 119 0 Long offshore section, very dif�cult to coordinate with 
future land use in Suomenoja.

Paldiski–Kopparnäs 90 10 Short offshore section, dif�cult offshore construction 
conditions near the coast, dif�cult to coordinate in 
terms of land use.

Paldiski–Ingå 81 30 The shortest offshore section, can be coordinated with 
land use.

2.4.2	 Assessed alternatives in the EIA procedure

On the basis of the examinations presented above, the 
Ingå– Paldiski offshore pipeline has been selected for the 
EIA procedure. The selection was based on the pipeline 
route featuring the shortest offshore section and the 
fact that the natural gas pipeline and the compressor 
station can in both countries be coordinated with the 
land use in the area. There are no wind parks planned 
for the offshore section. The project is not in con�ict 
with the operations of the Defence Forces. Crossings 
of the main fairway of the Gulf of Finland have been 
minimized as the pipeline route runs perpendicular 
across the fairway.

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, regu-
lations 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 
we 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 
6.3. 

The technical design of the project has progressed to 
the preliminary technical design phase (Ramboll 2014a)  
which has involved the optimization of the pipeline 
route within the corridor studied (study corridor that is 
275–975 metres wide, MMT 2006 and 2014) to minimize 
seabed intervention, pipeline length and curvature.

In Estonia the Paldiski area has been selected as 
the point of landfall. AS Eesti Gaas has made plans to 
expand the current Estonian gas pipeline network west 
of Tallinn all the way to the City of Paldiski. The assess -
ment of the gas pipeline route from Kiili to Paldiski 
running south of Tallinn was carried out in conjunction 
with the strategic environmental assessment (SEA) 
included in the statutory land use planning process. The 
impacts of the compressor and reception station to be 
constructed in Paldiski (Kersalu) were also assessed in 
conjunction with the SEA. According to the preliminary 
plans, the Balticconnector natural gas pipeline will be 
connected to the Estonian gas pipeline network via the 
compressor station planned for Kersalu. The munici -
pality of Paldiski launched the detailed plan procedure 
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2.4.2.1	 Route 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 2–4 and Figure 2–5). 

Figure 2–4. The routing alternatives of the Balticconnector natural gas pipeline in Estonia.

The sea area surrounding the Pakri Peninsula (excluding the waters off the Paldiski harbors) is included in the 
Pakri Natura 2000 area. 

Figure 2–5. The routing alternatives of the Balticconnector natural gas pipeline in Estonia.
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3.1	 Project design stages
In the EIA procedure phase of the Balticconnector 
project, technical design has progressed to the prelim-
inary technical design phase, on which the project’s 
design and technical data described in this chapter are 
based (Ramboll 2014a). 

The field and environmental studies conducted 
during the project are described in Chapter 6.3. The 
overall schedule of the Balticconnector project is shown 
in the table (Table 3–6).

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 this EIA report. 

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 3–1).

3.2	 Properties of natural gas
Natural gas is a fossil fuel which, due to its low carbon 
and high hydrogen content, produces less carbon 
dioxide (CO2) emissions than other fossil fuels when 
combusted. The speci�c emission of carbon dioxide 
from gas combustion is 55 g/MJ, while the �gures for 
coal and peat are 95 g/MJ and 106 g/MJ, respectively. 

Natural gas is also practically sulfur-free, does not cause 
particulate emissions and its nitrogen oxide emissions 
are clearly below those of other fossil fuels. 

Natural gas is odorless, colorless and non-toxic and 
does not cause corrosion. It has a narrow �ammability 
range with air and a high ignition temperature. If there 
is a leak, natural gas vaporizes immediately and evapo-
rates into the air, and it does not mix with seawater. The 
assumed natural gas composition in the Balticconnector 
pipeline is shown in the table below (Table 3–1). The 
composition is presented as a typical, however, it may 
vary slightly depending on whether the gas comes from 
the LNG terminal or the gas network.

Table 3–1. The typical natural gas composition in 
Estonian gas network (EG Võrguteenus 2015).

Component Mole (%)

Methane (CH4) 96.693

Ethane, C2H6 1.745

Propane, C3H8 0.499

n-butane, n-C4H10 0.077

2-methylpropane CH3CH(CH3)CH3 0.079

Nitrogen, N2 0.785

Carbon dioxide, CO2 0.090

2,2-dimethylpropane CH3C(CH3)2CH3 0.001

2- methylbutane CH3CH(CH3)CH2CH3 0.014

n-pentane, n-C5H12 0.009

C6+ 0.008

3	 TECHNICAL 
DESCRIPTION OF 
THE PROJECT
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3.3	 Technical characteristics of 
the natural gas pipeline

The Balticconnector pipeline’s length will be approxi -
mately 81 km and diameter 508  mm. Its capacity will be 
around 7.2 million m 3/day, i.e. around 300,000 Nm 3/h. 
The design 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, preven-
tion 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 suf�cient to protect the pipeline 

against collapse during construction, whereby separate 
support structures will not be needed. 

3.3.1	 Pipeline coating 

Anti-corrosion coating

To reduce friction and improve �ow conditions, the line 
pipes will be internally coated at the pipe manufacturing 
site with an epoxy-based material covering the entire 
pipeline length. 

An external coating will also be applied at the pipe 
manufacturing site using a three-layer polyethylene 
coating or, alternatively, an asphalt enamel coating. The 
pipeline will be coated over its entire length, except for 
the welded cutbacks at the end of the pipes (Figure 3–2). 

Figure 3–1. Kilometer Posts (KP) along the Balticconnector pipeline route (Ramboll 2014c). 
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