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This report summarises the results of the environmental and socio-economic monitoring for the
Nord Stream Project for 2014. The results have been reported in detail to the relevant national
authorities. In case of discrepancies between the national environmental monitoring reports
and the present publication, the national environmental monitoring reports supersede. For the
monitoring activities that will continue in the coming years, the conclusions presented in this
report should be regarded as preliminary and subject to change.
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Foreword
Since October 2012 both Nord Stream pipelines have been in operation. In terms of environmental
impact management, 2012 was the last year with monitoring related to construction activities. The
monitoring results confirmed that there were no or minor environmental impacts from construction,
limited locally and short term only, and thus in line with the outcome of the environmental impact
assessments.
From 2013 and onwards, monitoring activities are focused on operation activities and recovery
after construction. The monitoring surveys and the subsequent reporting will continue according
to the agreements in the different countries and in accordance with the five national environmental
programmes. The results and conclusions from the environmental and socio-economic monitoring
carried out by Nord Stream in 2014 are summarised in this report.
This report is the fifth of six planned annual reports, the purpose of which is to document environmental
effects during the construction and the recovery periods. The environmental and socio-economic
monitoring is focused on environmentally sensitive areas and other receptors that potentially could
be affected by the Nord Stream Project. The monitoring programme was designed and implemented
in order to fulfil the requirements and commitments under the respective jurisdictions of the five
countries.
An overview of the national monitoring results from ongoing monitoring activities in each of the five
countries the pipeline crosses is given in the report. Each chapter describes the activities in each
of the five countries and includes the purpose of the programme, methods used, locations, results
and conclusions.
In addition, Nord Stream intends to support environmentally oriented studies by sharing its seabed
survey and environmental project data with the scientific community through its Data and Information
Fund (DIF) portal. The DIF portal has been available to academic, research, educational and
governmental persons and organisations since March 2014.
Additional information can be found on the Nord Stream website www.nord-stream.com.

Reinhard Ontyd
Compliance Director
Nord Stream AG

August 2015 | Nord Stream: Results of Environmental and Socio-economic Monitoring 2014 3 |

| The Nord Stream Project

Table of Contents
1

Summary ............................................................................................. 10

2

Introduction ......................................................................................... 18
2.1
2.2

3

Water quality ....................................................................................... 22
3.1
3.2

4

Monitoring programme for landscape and topography ......................................... 39
Russia ................................................................................................................. 41

Air quality ............................................................................................. 42
8.1
8.2

9

Monitoring programme for onshore soil ................................................................ 37
Russia ................................................................................................................. 37

Landscape and topography ............................................................... 38
7.1
7.2

8

Monitoring programme for hydrography and seabed topography .......................... 31
Russia ................................................................................................................. 34
Finland ................................................................................................................. 34

Onshore soil ........................................................................................ 36
6.1
6.2

7

Monitoring programme for seabed sediment ........................................................ 27
Germany .............................................................................................................. 28

Hydrography and seabed topography ............................................... 30
5.1
5.2
5.3

6

Monitoring programme for water quality ............................................................... 23
Russia ................................................................................................................. 24

Seabed sediments .............................................................................. 26
4.1
4.2

5

Purpose ............................................................................................................... 19
Nord Stream monitoring programme and reporting .............................................. 19

Monitoring programme for air quality .................................................................... 43
Russia ................................................................................................................. 43

Noise and pressure waves .................................................................. 44
9.1
9.2

Monitoring programme for noise and pressure waves ........................................... 45
Russia ................................................................................................................. 47

| 4 Nord Stream: Results of Environmental and Socio-economic Monitoring 2014 | August 2015

Content |

10

Fish and plankton ................................................................................ 48
10.1
10.2
10.3
10.4

11

Birds .................................................................................................... 58
11.1
11.2
11.3

12

Monitoring programme for terrestrial flora and fauna ............................................. 81
Russia ................................................................................................................. 83

Fisheries .............................................................................................. 86
15.1
15.2
15.3

16

Monitoring programme for benthic flora and fauna ............................................... 71
Russia ................................................................................................................. 73
Finland ................................................................................................................. 75
Sweden ............................................................................................................... 77
Denmark .............................................................................................................. 78
Germany .............................................................................................................. 78

Terrestrial flora and fauna ................................................................... 80
14.1
14.2

15

Monitoring programme for marine mammals ........................................................ 65
Russia ................................................................................................................. 67

Benthic flora and fauna ....................................................................... 70
13.1
13.2
13.3
13.4
13.5
13.6

14

Monitoring programme for birds ........................................................................... 59
Russia ................................................................................................................. 61
Germany .............................................................................................................. 63

Marine mammals ................................................................................. 64
12.1
12.2

13

Monitoring programme for fish and plankton ........................................................ 49
Russia ................................................................................................................. 51
Sweden ............................................................................................................... 53
Denmark .............................................................................................................. 56

Monitoring programme for fisheries ...................................................................... 87
Finland ................................................................................................................. 89
Sweden ............................................................................................................... 89

Cultural heritage .................................................................................. 92
16.1
16.2
16.3

Monitoring programme for cultural heritage .......................................................... 93
Finland ................................................................................................................. 94
Denmark .............................................................................................................. 95

August 2015 | Nord Stream: Results of Environmental and Socio-economic Monitoring 2014 5 |

| The Nord Stream Project

17

Social impacts ..................................................................................... 96
17.1
17.2

18

Conventional munitions ...................................................................... 98
18.1
18.2

19

Monitoring programme for social impacts ............................................................. 97
Finland ................................................................................................................. 97

Monitoring programme for conventional munitions ............................................... 99
Finland ................................................................................................................. 99

References ....................................................................................... 100

Appendices
Appendix A:
Appendix B:
Appendix C:
Appendix D:
Appendix E:

Map showing monitoring stations in Russia
Map showing monitoring stations in Finland
Map showing monitoring stations in Sweden
Map showing monitoring stations in Denmark
Map showing monitoring stations in Germany

| 6 Nord Stream: Results of Environmental and Socio-economic Monitoring 2014 | August 2015

Content |

August 2015 | Nord Stream: Results of Environmental and Socio-economic Monitoring 2014 7 |

| The Nord Stream Project

Abbreviations and
definitions
ADCP

acoustic Doppler current profiler

AIS

Automatic Identification System

ANODE

anode monitoring station (Finland)

BNatschG

Bundesnaturschutzgesetz (German Federal Nature Conservation Act)

BOD5

biological oxygen demand (for a period of five days)

CTDO

conductivity, temperature, depth and oxygen

CWA

chemical warfare agent

EEZ

exclusive economic zone

EIA

environmental impact assessment

ES

environmental study

GOM

German Oceanographic Museum

HELCOM

the Helsinki Commission

HNB

fish and epifauna monitoring station at a location without seabed intervention works between Hoburgs Banks and Norra Midsjöbanken (Sweden)

HSES

health, safety, environmental and social (management system)

IFC

International Finance Corporation

IMO

International Maritime Organisation

ISO

International Organization for Standardization

KP

kilometre point (starting with KP 0 at the Russian landfall)

LAeq

LAeq values refer to steady-state continuous noise (an average)

LAmax

LAmax values refer to single noise events

MAC

maximum allowable concentration

MARPOL

International Convention for the Prevention of Pollution from Ships, 1973
(modified 1978)

MBES

multibeam echo sounder

Natura 2000

an ecological network of protected areas in the territory of the European
Union

NMR

fish and epifauna monitoring station at a location without seabed intervention works near Norra Midsjöbanken (Sweden)

NMRnew

epifauna monitoring station at a location with rock placement near Norra
Midsjöbanken (Sweden)

NMT

fish and epifauna monitoring station at a location where the pipeline is trenched into the seabed near Norra Midsjöbanken (Sweden)

NPUE

number per unit effort

NTU

nephelometric turbidity unit (relative measure of light scattering by suspended particles)

OECD

Organisation for Economic Co-operation and Development

PNEC

predicted no-effect concentration

POD

porpoise detector (hydrophones able to detect and log cetacean clicks)

ROV

remotely operated vehicle
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SSC

suspended sediment concentration

SSS

side scan sonar

SST

sea surface temperature

WPUE

weight per unit effort
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1 Summary
The environmental and socio-economic monitoring programme for the Nord Stream Pipeline has
been designed and implemented in order to fulfil the requirements and commitments under the
respective jurisdictions of the five countries the pipeline crosses. Environmental monitoring results
are presented in detail in the following national reports:
•
•
•
•
•

2010: Russia /1/, Finland /2/, Sweden /3/, Denmark /4/ and Germany /5/;
2011: Russia /6/, Finland /7/, Sweden /8/, Denmark /9/ and Germany /10/;
2012: Russia /11/, Finland /12/, Sweden /13/, Denmark /14/ and Germany /15/;
2013: Russia /16/, Finland /17/, Sweden /18/, Denmark /19/ and Germany /20/;
2014: Russia /21/, Finland /22/, Sweden /18/, Denmark /23/ and Germany /24/.

The purpose of this report is to present the results and conclusions from monitoring activities related
to the operation of the pipelines and recovery after construction. The figure below lists the subjects
included in the 2014 monitoring programme for the Nord Stream Pipeline. An executive summary of
the monitoring results for each country is provided below.
Subject

Russia

Finland

Sweden

Denmark

Germany

Physical and chemical environment
Water quality

x

Seabed sediments

x

Hydrography and seabed topography

x

Onshore soil

x

Landscape and topography

x

Air quality

x

Noise and pressure waves

x

x

Biological environment
Fish and plankton

x

Birds

x

Marine mammals

x

Benthic flora and fauna

x

Terrestrial flora and fauna

x

x

x
x

x

x

x

x

Socio-economic environment
Fisheries

x

Cultural heritage

x

Social impacts

x

Conventional munitions

x

x
x

Figure 1.1 Subjects monitored in 2014, indicated by “x”.

Monitoring in Russia, 2014
The monitoring surveys carried out in Russia in 2014 covered water quality, seabed topography,
onshore soil, landscape and topography, air quality, noise, fish and plankton, birds, marine mammals,
benthic flora and fauna, and terrestrial flora and fauna. Data collected in 2014 have been evaluated
against data collected in previous years.
Water quality. Monitoring of water quality was carried out in 2014 with the purpose of observing
effects from the discharge of water from the pipeline pig trap area. The monitoring included sampling
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and analysis of water from four monitoring stations. The results of the monitoring showed no
significant changes in the water quality compared to the monitoring results in 2010-2013.
In addition to the water quality monitoring at the Russian landfall, monitoring was conducted in
the eastern Gulf of Finland in order to monitor possible impacts from sediments suspended during
construction of the Nord Stream Pipeline. The monitoring included collection and analysis of
water samples from seven stations. The results of the monitoring showed that concentrations of
suspended sediment and chemical compounds were below the maximum allowable concentration
(MAC) in all water samples.
Seabed topography. Monitoring of seabed topography was carried out in 2014 to evaluate changes
in the seabed topography and the coastline relief related to the construction of the Nord Stream
Pipeline. The monitoring was carried out as a geophysical field survey. The results of the monitoring
in 2014 showed the same tendencies as previous monitoring years (2011-2013). Shallow water
currents and storms contributed to the flattening of adjacent areas and silting of cavities. The results
obtained throughout the monitoring period (2010-2014) showed that there were no considerable
changes in the seabed relief compared to the baseline data. The impact on the seabed caused by
construction and operation of the Nord Stream Pipeline is considered negligible.
Onshore soil. Soil monitoring was carried out in 2009 prior to construction activities, in 2010-2012
during construction activities and in 2013-2014 during operation. The monitoring included sampling
and analysis of soil for concentrations of metals, petroleum products and toxicity. The results of
the monitoring in 2014 showed that the concentrations of all tested metals and petroleum products
were below the maximum allowable concentration. The test for toxicity showed an acceptable level.
Overall, the monitoring results from 2009-2014 confirmed that operation of the Nord Stream Pipeline
does not have a negative impact on soil quality at the Russian landfall site. This conclusion is in
agreement with the findings of the environmental impact assessment (EIA).
Landscape and topography. Monitoring of landscape and topography was carried out in 2014 as a
field survey. The purpose of the monitoring was to study the possible impacts on the geological and
hydrogeological processes in relation to the construction and operation of the Nord Stream Pipeline.
The results of the monitoring did not show any significant physical change to the landscape and
topography at the Russian landfall site.
Air quality. Monitoring of air quality in 2014 was performed in December. The purpose of the
monitoring was to investigate the air quality in relation to the construction and operation of the Nord
Stream Pipeline and compare with threshold values. Monitoring was performed at three locations:
the landfall site, near the vent stacks and at the boundary of residential areas (the village of Bolshoi
Bor). The monitoring included measurements of methane and nitrogen dioxide concentrations. The
results of the monitoring showed that the air quality during operation of the Nord Stream Pipeline
was in accordance with the requirements of government health norms for air quality in populated
areas.
Noise. Monitoring of airborne noise was carried out in 2014 with the purpose of observing noise
levels from the operation of the Nord Stream Pipeline. The monitoring was carried out at three
locations: the landfall site, near the vent stacks and at the boundary of residential areas (the village
of Bolshoi Bor). The measured noise levels in 2009-2014 were within the allowable levels. Hence,
no impact has been detected in the areas adjacent to the Nord Stream Pipeline.
Fish and plankton. Monitoring of fish and plankton was carried out in 2014 to assess the condition
of fish populations, to monitor migration of salmon populations in relation to the construction of the
Nord Stream Pipeline and to document potential changes in the plankton community caused by
elevated suspended sediment concentrations (SSC) during dredging and rock placement activities.
The fish monitoring included gill net fishing in the shallow waters of Portovaya Bay, and trawling in

>
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the deep-water area of the eastern Gulf of Finland. Overall the results of the 2014 monitoring showed
a slight decrease in species diversity and abundance. Species diversity in the deep-water section
remained the same as in previous years, whereas the biomass of fish decreased. The changes
in fish species composition, biomass and abundance can be attributed to a reduced number of
monitoring stations as well as to differences in the timing of the surveys (August in 2013 and 2014
versus September-November in 2010-2012). Natural factors, including the hydrological peculiarities
of the surveyed area, gradients of temperature and salinity in water and wind-driven currents, can
also contribute to fluctuations in fish populations.
Salmon migration. No salmonid species have been caught in the surveys performed in 2010, 2011
2013 and 2014. Thus, no conclusions concerning potential impacts caused by construction and
operation of the pipeline can be drawn.
Monitoring of plankton was carried out during the summer period in shallow waters and in the deepwater area of Portovaya Bay. In 2014, monitoring was conducted at seven stations along the pipeline.
Monitoring included the analysis of zooplankton and phytoplankton communities in comparison
with previous years. In general, the species composition, abundance and distribution of phytoand zooplankton in the surveyed area corresponded with the natural levels that are typical for the
eastern Gulf of Finland.
Birds. Monitoring of seabirds was carried out in 2010-2014 in order to document the status of
migrating and nesting birds during construction and operation of the Nord Stream Pipeline.
Monitoring activities in 2014 aimed to obtain information on species composition, distribution and
abundance, with a particular focus on rare and protected species. The results of the bird monitoring
in 2014 showed an ongoing positive trend in the development of bird populations. On the basis
of these monitoring results and those obtained during previous years, it is concluded that the
construction and subsequent operation of the Nord Stream Pipeline has had no negative impact
on seabirds in the region.
Marine mammals. Monitoring of marine mammals was carried out in 2010-2014 to observe impacts
on population size and distribution on the islands of Maly Fiskar, Bolshoi Fiskar, Sommers, Gogland
and Halikarti and in adjacent areas in relation to the construction of the Nord Stream Pipeline.
Surveys were performed on the coastlines of the islands. In addition, all encounters with mammals in
open waters were recorded. On the basis of the monitoring results, it is concluded that the operation
of the Nord Stream Pipeline does not have any negative impacts on marine mammals.
Benthic flora and fauna. Monitoring of benthic flora was carried out in 2011-2014 in the central part of
Portovaya Bay. Macrophyte monitoring included observations of the general condition, composition
and structure of helophytes (coastal wetland plants), hydrophytes (fully submerged flowering plants)
and benthic flora (algae) communities at five sites. Since 2013 there has been an increase in the
abundance of hygrophytes, hygromesophytes, meadow, marsh and weed species concerning the
communities of air-water vegetation located above the water line - especially in the coastal habitats
rarely flooded at a high water level in the Gulf. In these biotopes, the abundance of shrub willow and
alder increased significantly, and birch seedlings were also detected. The recovery of the helophyte
and hygrohelophyte plant communities encountered above the water line was finalized in 2014.
A slight, insignificant decrease in the abundance and productivity of helophyte and hydrophyte
brushwood was noted in stony soil areas.
Monitoring of benthic infauna was carried out in 2010-2014, with the purpose of evaluating the
impacts on infauna in relation to construction of the Nord Stream Pipeline and the subsequent
recovery of benthic infauna. The monitoring included benthic sampling at seven stations in Portovaya
Bay and in the deep-water section using a Peterson dredge grab. The samples were analysed for
species diversity, abundance and biomass. Overall, the results from 2014 showed a small change in
composition and abundance in comparison with previous years. It was concluded that the variations
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in the distribution and composition of infauna in 2014 were typical for the eastern Gulf of Finland and
that the operation of the Nord Stream Pipeline had not affected the benthic communities.
Terrestrial flora and fauna. Monitoring of terrestrial flora was carried out in 2010-2014 to assess the
condition and population dynamics of the flora and fauna communities in relation to construction of
the Nord Stream Pipeline and the subsequent recovery of these communities. Botanical monitoring
in 2014 was performed at 17 stations in forest, wetland and nearshore areas. Intensive forestry
activities resulting in depleted flora and general low species diversity are the key characteristics
of the area under consideration. In general, there were no major differences in the number and
composition of plants in 2014 in comparison with previous years.
Monitoring of terrestrial fauna was carried out in 2010-2014, with the aim of monitoring and describing
the species composition and distribution of onshore mammals, birds and reptiles/amphibians,
evaluating population structure and vulnerability, and detecting potential changes in the fauna
communities in relation to the construction and operation of the Nord Stream Pipeline at the Russian
landfall site. The results of the monitoring in 2014 showed an increase in species diversity in the
surveyed area. The results also showed that the species composition in the area of the dry section
of the Russian sector of the Nord Stream Pipeline is consistent with that of the entire northern coast
of the Gulf of Finland.
Monitoring in Finland, 2014
The monitoring surveys carried out in Finland in 2014 covered hydrography and seabed topography,
benthic fauna, cultural heritage and conventional munitions. Data collected in 2014 have been
evaluated against data collected in previous years.
Hydrography and seabed topography. Monitoring of hydrography and seabed topography was
carried out in 2014 with the aim of finding potential areas where the pipelines may have an impact
on currents near the seabed. The monitoring was carried out as a sedimentation/scour survey along
both pipelines. Special attention was paid to possible impacts along the sections closest to the
selected HELCOM benthos monitoring stations. The water depth varied between 27-120 m.
The monitoring results indicated that there was no scouring near the HELCOM benthos stations.
The survey will be repeated in 2017, which will allow a comparison of the results.
Benthic fauna on soft seabed. Monitoring of macrozoobenthos on soft seabed was carried out in
2013-2015 at two stations. The purpose of the monitoring was to describe and evaluate the impacts
caused by munitions clearance and rock placement activities and the recovery of the benthos
communities on soft seabed. Water depth at the stations ranged between 67-82 m. The monitoring
showed that the oxygen concentration near the seabed was low. Consequently, the frequency and
biomass of benthic fauna were very low.
Monitoring of transboundary impacts on benthos was carried out concurrently at three stations in
the Estonian exclusive economic zone (EEZ). The water depth at the stations varied between 6374 m. As in the Finnish sites, oxygen concentrations near the seabed at the stations in the Estonian
EEZ were very low. No biota was found in the surface sediments. A preliminary conclusion on the
basis of the collected data is that the Nord Stream Project has had no transboundary impacts on
benthos in the Estonian EEZ.
Benthic fauna on hard seabed. The purpose of the epifauna/habitat survey at Kalbådagrund in
June 2014, near the Natura 2000 area, was to identify and map the extent of existing habitats and
compare the results with those from the pre-construction survey performed in August 2008, during
the EIA phase. All four habitat types classified during the 2008 survey were also identified in the
2014 survey. The most common benthic species were similar in both surveys. No signs of sediment
relocation on the seabed surface were detected. The monitoring showed that the construction
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works for the Nord Stream Pipeline did not have a harmful impact on the representativeness of the
habitats or the epifauna communities.
Benthic fauna at HELCOM stations on soft seabed. Monitoring of recovery of benthos communities at
the HELCOM long-term monitoring stations was carried out in May 2014. The oxygen concentrations
near the seabed were low and at the same level as in 2013. One opportunistic species of polychaete
was present at all stations, but in low abundance. The monitoring results confirmed the earlier
presented preliminary conclusion: pipeline construction works have not caused any irreversible
impacts on macrozoobenthos outside the area of direct impacts.
Cultural heritage and conventional munitions. Monitoring of the location and condition of known
wrecks and munitions was conducted in connection with the external surveys of the pipelines. The
contractor’s survey reports were not available at the time of submission of the monitoring report for
2014. The results will be presented in 2015.
Monitoring in Sweden, 2014
The monitoring surveys carried out in Sweden in 2014 covered fish, epifauna and fishery. Data
collected in 2014 have been evaluated against data collected in previous years where available.
Fish. Monitoring of fish was carried out in 2014 with the purpose of evaluating the qualitative and
quantitative changes in the demersal fish communities along the Nord Stream Pipeline (reef effect)
by comparing fish communities in the vicinity of the pipeliens with those at reference stations away
from the pipelines.
Monitoring of demersal fish was carried out in three areas along the pipeline in 2010-2014 using a
combination of trawls and gill nets. The monitoring results in 2014 indicated that the structure of
the demersal fish community was similar to that of previous years and strongly dominated by cod
(Gadus morhua) and herring (Clupea harengus). Between five and nine fish species were detected
in 2014. In general, the monitoring results showed an increase in abundance and biomass in the
period from 2011 to 2014. Biomass and abundance of cod also increased. However, there were no
differences between the impact and reference stations. Consequently, no reef effect was confirmed
after five years of monitoring.
Epifauna. Monitoring of epifauna in 2011-2014 included inspection of the pipelines with video cameras
mounted on a remotely operated vehicle (ROV) at four locations south of Norra Midsjöbanken. The
purpose of the monitoring was to describe the colonisation of the pipeline and rock berms by
epifauna. In 2014, the monitoring showed an establishment of blue mussels (Mytilus edulis) in one
of the four monitored areas. The colonisation of blue mussels in this area covered a total area of
25%-50% of the pipeline surface. The mussels were established along the entire pipeline section in
the monitoring area as well as on the adjacent seabed and rock berms. Only a few individuals of blue
mussels, hydroids and/or bryozoans were documented in the remaining areas. In accordance with
the expected effects of the new hard-bottom substrate (the pipeline), a general increase in epifauna
has been observed since 2011.
Fishery. Monitoring of fishery covering the years 2010-2014 was performed as data analysis using
vessel monitoring system (VMS) data, Automatic Identification System (AIS) data and logbook data
of landings from bottom trawling and bottom net fishery.
The general bottom trawling and net fishery patterns in the period 2010-2014 differed from those
observed during the baseline survey carried out in 2004-2009. However, the differences have not
been attributed to the construction or operation of the Nord Stream Pipeline but are considered the
result of natural fluctuations in the presence of fish stocks.
Fish catches by bottom trawling and bottom net fishery in 2010-2014 showed yearly variations in
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landings of both quota and non-quota fish species. However, none of the changes in annual fish
landings were ascribed to the presence of the Nord Stream Pipeline.
Monitoring in Denmark, 2014
The monitoring surveys carried out in Denmark in 2014 covered fish, epifauna and cultural heritage.
Data collected in 2014 have been evaluated against data collected in previous years.
Fish. Monitoring of fish was carried out in 2010-2014 using a combination of trawl and gill net fishery
and covered seven impact stations along the pipeline. The fish composition during the survey in 2014
was similar to the 2010-2013 surveys and strongly dominated by cod. The biomass and abundance
of cod varied between survey years. However, no difference between the impact and reference
stations within each year was detected. Therefore no reef effect on cod could be verified after five
years of surveys. In comparison with the baseline study in 2010, it can be verified that no effects on
the composition of demersal fish can be attributed to the presence of the pipeline.
Epifauna. Monitoring of epifauna (growth on the pipelines) was carried out in 2011-2014. Since the
first monitoring survey in 2011, a general increase in abundance of epifauna has been detected. In
2013, the establishment of blue mussels was confirmed at 4 of the 10 pipeline locations. Results
from the 2014 survey revealed the establishment of blue mussels at 8 out of 10 locations. In addition,
single bryozoans were observed at five locations, opossum shrimp were observed at two stations
and the crustacean Saduria entomon was observed at one station. A stable hard-bottom community
may be established on the pipeline over the next 5 to 10 years. This will create new habitats and
increase access to food and shelter, which may thereby affect the presence of fish in the vicinity of
the pipeline (reef effect) in the future.
Cultural heritage. Monitoring of cultural heritage was carried out in 2014 with the purpose of verifying
that the construction of the Nord Stream Pipeline in the vicinity of culturally significant wrecks
proceeded as planned and that the presence of the pipelines on the seabed has not caused erosion
around the wrecks. The monitoring included ROV-based multi-beam survey and ROV-based video
inspection of two wreck locations in Denmark. Video images obtained during the survey were
compared against images from the previous monitoring surveys (2010, 2011 and 2012).
The monitoring showed that both wrecks were in the same condition as they were prior to construction
of the Nord Stream Pipeline and that no erosion around the two wrecks had occurred.
Monitoring in Germany, 2014
The monitoring surveys carried out in Germany in 2014 covered seabirds, benthic flora and fauna,
and seabed sediments. Data collected in 2014 have been evaluated against data collected in
previous years.
Seabed sediments. Monitoring of sediment temperatures above the buried pipelines were carried out
between September 2013 and March 2014 in the vicinity of the marginal Bodden. The Contractor’s
survey reports were not available at the time of submission of the monitoring report for 2014. The
results will be presented in 2015.
Seabirds. Monitoring of staging seabirds was carried out in midwinter and spring from 2011 until
2014. The aim of the monitoring was to estimate the total number of staging seabirds in Greifswalder
Bodden and the Pomeranian Bight. The survey in February 2014 revealed a high estimate of staging
long-tailed duck (Clangula hyemalis, 165,000 individuals) in the German part of the Pomeranian Bight.
Estimates for other abundant seabird species (divers, scoters, slavonian grebes) were comparable
to the previous midwinter survey in 2013, even though ice cover of the Baltic Sea was lower in
February 2014 compared with February 2013. On the basis of the monitoring of staging seabirds it
was concluded that the construction of the Nord Stream Pipeline in 2010 and 2011 did not cause any
measurable impact on the number of wintering seabirds in the German part of the Pomeranian Bight.
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Benthic flora and fauna. Monitoring of benthic fauna was carried out in 2011-2014. Infauna
investigations in the vicinity of the pipelines were finalised in 2013, one year earlier as planned, as
no significant differences in fauna composition could be observed. The final investigation of infauna
in 2014, therefore, focused on the recovery of benthic fauna within the temporary sediment storage
area. As in 2010, 2012 and 2013, 10 samples were taken using a Van Veen grab. Multivariate
analysis of the infauna community structure did not reveal any significant differences between the
former impact area and the reference area in 2014. Therefore the temporary sediment storage area
used during pipeline construction until November 2011 had fully recovered within three years, as
expected.
Monitoring of epifauna was undertaken in August 2011-2014. Inspections of the pipeline were
carried out using underwater video recordings and scratch sampling. Investigations in August 2014
focused on Line 2 only. Line 2 was almost entirely covered by blue mussels where exposed in the
Pomeranian Bight (German EEZ).
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2 Introduction
> The Nord Stream twin pipeline system through the Baltic Sea runs from
Vyborg, Russia, to Lubmin, Germany. The pipelines were built and are
now operated by Nord Stream AG. The Nord Stream route crosses the
EEZs of Russia, Finland, Sweden, Denmark and Germany, as well as the
territorial waters of Russia, Denmark and Germany.
The two 1,224 km offshore pipelines constitute a direct connection
between the vast natural gas reserves in Russia and the energy markets
in the European Union. Pipeline 1 became operational in the last quarter
of 2011, and Pipeline 2 became operational in the last quarter of 2012.
The pipeline system thus achieved the capacity to transport a combined
total of 55 billion cubic metres (bcm) of natural gas per year.
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2.1

Purpose

The purpose of this report is to summarise the results and conclusions from the environmental and
socio-economic monitoring carried out by Nord Stream AG in 2014. The monitoring programme was
designed and implemented in order to fulfil the requirements and commitments under the respective
jurisdictions of the five countries. Further requirements and commitments arising from the project’s
financing phase resulted in Nord Stream AG implementing the project in conformance with the IFC
Standards, the Equator Principles, ISO 14000ff and the OECD Common Approaches.
Nord Stream AG is continuing the national approach from the permitting process in order to ensure
compliance with the national permits during the construction and operation phases. Thus, the
national monitoring programmes are based on the findings of the national EIAs (referred to as an
environmental study (ES) for Sweden):
•
•
•
•
•

2.2

Russia: /25/ /26/
Finland: /27/
Sweden: /28/
Denmark: /29/
Germany: /30/.

Nord Stream monitoring programme and reporting

Because the Nord Stream monitoring programmes are nationally based, they are aligned with the
legislation in each country. However, the international consultation process (the Espoo consultation)
as part of the permitting process enacted environmental monitoring of transboundary impacts,
specifically in the Gulf of Finland (Finland/Estonia and Russia/Finland, respectively).
The national and transboundary monitoring programmes are established by the legislation of
the individual countries as well as through consultation with the relevant national authorities. The
monitoring programmes were planned and developed with the following objectives:
•
•
•
•
•
•

To verify that the pipelines are installed and operated in accordance with permit conditions;
To verify that the pipeline construction does not cause unanticipated or greater impacts than
anticipated;
To monitor the recovery of the environment after construction;
To verify the findings of the national environmental impact assessments;
To provide the basis for corrective action if necessary;
To safeguard the environment.

The Nord Stream environmental and socio-economic monitoring programme, which includes
monitoring before, during and after construction of the Nord Stream Pipeline, is described in detail
in the national and transboundary programmes for:
•
•
•
•
•

Russia: /31/ /32/ /33/ /34/
Finland: /35/ /36/ /37/ /38/
Sweden: /39/
Denmark: /40/
Germany: /41/

and outlined in the Overall Environmental and Social Monitoring Programme /42/.

>
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Annual status reports covering the entire Nord Stream monitoring programme are elaborated for
each year of monitoring:
•
•
•
•

2010 /43/
2011 /44/
2012 /45/
2013 /46/.

The present report is the fifth of six planned annual reports.
The environmental and socio-economic monitoring is focused on environmentally sensitive areas
and other receptors that could potentially be affected by the Nord Stream Project. Because these
sensitive areas and receptors differ geographically, not all parameters are monitored in all countries.
Also, certain investigations are carried out only at selected sites, depending on environmental
variations and the nature of the construction works.
The construction activities for the Nord Stream Pipeline were finalised in 2012 and the pipelines are
now in operation. Therefore the remainder of the monitoring programme focuses on operation and
recovery after construction. The results of the 2014 monitoring activities are described in Chapters
3 through 18. For each subject and for each country, the purpose of the monitoring is described
and a summary of monitoring activities and results achieved during 2014 is provided and compared
with previous monitoring results. Detailed maps showing the monitoring locations in each of the five
countries are presented in Appendices A-E.
The results from monitoring activities that were finalised before 2014 are not included in the present
report. A complete overview of monitoring results in relation to construction undertaken from
2009-2012 is available in the environmental and socio-economic monitoring report covering
2012 /46/.
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3 Water quality
> The Baltic Sea is the largest brackish (low salinity) water body in the
world. More than 250 streams drain into the Baltic Sea, contributing
approximately 660 km3 of fresh water per year. The low-saline
ecosystem supports unique flora and fauna, including a mixture of
marine and freshwater species. Chemical and physical parameters,
such as hydrographical conditions, oxygen, turbidity, metals and
organic pollutants, play a major role in determining the quality of the
environment. The chemical and physical parameters within the Baltic
Sea fluctuate depending on depth and location, e.g. whether it is a
coastal area or the open sea.
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3.1

Monitoring programme for water quality

Potential impacts
The potential impacts from the Nord Stream Project include increased concentrations of sediments
in the water during construction, which may cause increased turbidity (cloudiness) and possible
dispersion of inorganic and organic contaminants. This can affect the marine flora and fauna in
different ways. Impacts during operation include the release of material from sacrificial zinc anodes.
Monitoring activities before and during construction
Monitoring of water quality was carried out in Russia, Finland, Sweden, Denmark and Germany.
Monitoring was initiated in 2009 and was finalised in 2012 for Denmark, Sweden and Germany.
Monitoring activities in the marine environment during construction included a combination of
vessel-based in situ measurements as well as water sampling and fixed-station measurements at
selected locations along the pipeline route. The purpose of the monitoring was to document current
speed and direction; turbidity levels, including compliance with national threshold values; water
stratification; oxygen concentrations; and the simultaneous release of particle-associated nutrients
and contaminants during construction, in particular during seabed intervention works such as postlay trenching, rock placement and dredging.
In Russia, the potential impacts on an unnamed stream running east of the Russian landfall site as
well as monitoring of water discharge into Portovaya Bay during pre-commissioning were included
in the monitoring programme.
The results and main conclusions from finalised monitoring of impacts on water quality during
construction of the pipelines, which took place in Russia, Finland, Sweden, Denmark and Germany
from 2009-2012, are detailed in the Environmental and Socio-economic Monitoring Report covering
2012 /45/.
Monitoring activities after construction
For certain parameters the monitoring of water quality in Russia and Finland continues in the
operation phase. In Russia, the potential impacts on an unnamed stream running east of the Russian
landfall site as well as water quality monitoring in Portovaya Bay took place in 2013 and 2014. Water
quality monitoring is planned to be carried out once every three to five years hereafter.
In Finland, monitoring related to the release of material from the sacrificial anodes is ongoing. The
monitoring started in 2012 and the next campaign will be in 2017.
The locations where water quality is being monitored are shown in Figure 3.1. The location of finalised
monitoring activities related to construction (2009-2012) and ongoing monitoring activities related to
operation and recovery after construction (2013-onwards) is also indicated.
The results and conclusions from the monitoring in 2014 are reported in the following section.

>
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Figure 3.1 Locations for monitoring of water quality along the pipeline route.

3.2

Russia

The purpose of the remaining water quality monitoring programme in Russia is to observe the
effects on onshore and offshore water quality related to operation and recovery after construction
of the Nord Stream Pipeline. The time schedule for the remaining monitoring activities is presented
in Figure 3.2. A detailed map showing the locations of monitoring stations in Russia is included in
Appendix A.
2009

2010

2011

2012

2013

2014

2015

Baseline

Monitoring of onshore water quality

Impact

Monitoring of water quality in the Gulf of Finland

None

Figure 3.2 Time schedule for the monitoring programme for water quality in Russia. The schedule only include monitoring
programmes still ongoing 2013 and onwards.

Results and conclusions from the monitoring of onshore water quality
The potential impact on surface waters during operation of the pipelines is related to the discharge
of water from the pig trap area into the unnamed stream that runs parallel to the eastern part of the
Russian landfall.
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Monitoring of the water quality in 2014 was performed in March, June, August and October. Field
surveys were carried out at four monitoring stations. Two stations were located before and after the
water treatment plant (sediment and oil-products trap) to monitor drainage water coming from the
pig trap area. Two other stations were located at the unnamed stream and situated on both sides
of the place where the drainage water runs into the stream. Monitoring at these stations included
sampling of surface water with subsequent analysis of temperature and chemical parameters
(pH, oxygen levels, biological oxygen demand (BOD5), conductivity, concentrations of suspended
sediments, total nitrogen, total phosphorus, total iron, copper, zinc, manganese, lead). In addition,
analysis of sanitary and epidemiological parameters (coliphages, thermotolerant coliform bacteria,
total coliform bacteria, pathogenic bacteria, viable helminth eggs) was performed for drainage water
at the monitoring station located after the water treatment plant. Hydrological parameters were
obtained at the remaining station, also situated in the unnamed stream.
The content of suspended sediments and petrochemicals (chemical products derived from
petroleum) was analysed near the treatment facilities. The concentration of petrochemicals was
below the detection limit. The content of suspended sediments varied from below the detection limit
(<3.0 mg/dm3) to 5.8 mg/l. No contaminants were observed at the outlet from the treatment facilities.
However, high concentrations of total iron and manganese were detected. It should be noted that
high concentrations of these substances are normal for the surface and ground waters in the
surveyed area. The content of dissolved oxygen in the discharge water was characterised as normal,
and the content of organic substances measured as BOD5 was low. No elevated concentrations of
sanitary-bacteriological and parasitological indicators were recorded in 2014.
Concerning hydrological parameters, the water in the stream had a neutral pH value and normal
oxygen levels. One incident of excess BOD5 was recorded in June upstream from the discharge
of sewage. At the same area one incident of excess petrochemicals was noted in June. The high
concentrations of manganese and total iron are considered being natural background levels related
to high content of humus and the general composition of underlying soils. A single incident of excess
of copper was recorded in August downstream from the discharge of sewage from the Protovaya
Compressor Station.
Overall, no adverse impact on water quality caused by construction activities and operation of the
Nord Stream Pipeline has been reported.
Results and conclusions from the monitoring of water quality in the Gulf of Finland
On the basis of the monitoring results from 2010-2012, it has been concluded that the construction
works had no significant impact on water quality in the eastern Gulf of Finland. Furthermore, only
minor impacts from operation of the pipeline are expected (i.e. potential alteration of the chemical
composition of water near the zinc anodes that protect the gas pipeline against corrosion). Therefore
the number of monitoring stations in Portovaya Bay and the deep-water section was reduced in 2013
from 21 stations to 7 (1 in Portovaya Bay, 6 in the deep-water section).
Monitoring of water quality in the deep-water section and Portovaya Bay was performed in
September 2014. Water samples were collected from the surface and from medium water depth at
seven monitoring stations. Samples were analysed for physical and chemical parameters including
temperature, pH, redox potential, dissolved oxygen, salinity, suspended sediments, total nitrogen,
total phosphorus and metals (aluminium, total iron, manganese, copper, zinc and lead).
In 2014, no excess concentrations of the measured parameters were detected. Measurements of
pH, temperature, oxygen and salinity were typical to the eastern Gulf of Finland in September and
comparable to the results obtained in the previous years of monitoring.
On the basis of the monitoring results from 2010-2014, it has been concluded that the construction
and subsequent operation of the pipeline have no significant impact on water quality in the eastern
Gulf of Finland.
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4 Seabed sediments
> Every year large amounts of metals, nutrients and other inorganic and
organic chemical contaminants enter the Baltic Sea via atmospheric
deposition and surface runoff and from anthropogenic sources. The
general distribution patterns of contaminants in the Baltic Sea are
complex. Many of the contaminants are hydrophobic, i.e. they tend to
be adsorbed into non-polar particulate matter and settle on the seabed.
This adsorption takes place especially with fine-grained sediments
and particulate matter. Other contaminants exist as particulate matter
from the beginning. Settled sediments and adsorbed contaminants
may be subject to re-suspension caused by currents or waves,
bio-perturbation, trawling, etc. Eventually, the majority of the transported
fine-grained sediments and their associated contaminants end up in
accumulation areas for fine-grained sediments, primarily in the deep
parts of the Baltic Sea.
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4.1

Monitoring programme for seabed sediment

Potential impacts
Potential impacts on seabed sediments from the Nord Stream Project may be caused by dispersion
of sediments and sediment-associated contaminants during construction works, import of non-local
sediments and changes in seabed temperature due to temperature differences between the gas in
the pipeline and the seabed and surrounding water during operation.
Monitoring activities before and during construction
Monitoring of seabed sediments before and during construction was carried out in Russia, Finland,
Sweden, Denmark and Germany. Monitoring was initiated in 2009 and was finalised for Russia,
Finland, Sweden and Denmark in 2012.
Monitoring of seabed sediments included sampling of surface sediment at selected locations along
the pipeline route. Samples were analysed for a wide range of organic and inorganic contaminants,
including chemical warfare agents (CWAs). Other aspects of seabed sediment monitoring included
monitoring of the possible impact of the cooler pipeline on the seabed sediments above the buried
parts of the pipeline during the first years of operation in Germany.
Monitoring in all five countries evaluated the effects of construction works on the level of contaminants
in the seabed sediment. In Russia and Germany, the effects of the major seabed works in these
areas were monitored. In Finland, monitoring was related to impacts from the disturbance of
sediment during munitions clearance and rock placement and also included monitoring of
transboundary effects into Estonia. In Sweden, sediment monitoring was carried out in connection
with the monitoring programme for water quality. In Denmark, sediment monitoring focused on the
dispersion of CWAs east of Bornholm, where chemical munitions were dumped during World War ll.
The results and main conclusions from finalised monitoring of impacts on seabed sediment during
construction of the pipelines, which took place in Russia, Finland, Sweden, Denmark and Germany
from 2009-2012, are detailed in the Environmental and Socio-economic Monitoring Report covering
2012 /45/.
Monitoring activities after construction
Monitoring of seabed sediments was carried out in Germany in 2014. By 2013, monitoring of seabed
sediments was finalised for the remaining countries.

>
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4.2

Germany

The purpose of the remaining seabed sediment monitoring programme in Germany is to monitor the
physical sediment parameters related to pipeline operations. The time schedule for the monitoring
is presented in Figure 4.1. A detailed map showing the locations of monitoring stations in Germany
is included in Appendix E.
2009

2010

2011

Monitoring of sediment temperature

2012

2013

2014

2015

Baseline
Impact

None
Figure 4.1 Time schedule for the monitoring programme for seabed sediment in Germany. The schedule only include
monitoring programmes still ongoing 2013 and onwards.

Results and conclusions from the monitoring of sediment temperature
Measurements of sediment temperature above the buried pipelines were carried out between
September 2013 and March 2014 in the vicinity of the marginal Bodden well. Because of a delay of
the contractor survey report, the results of the seadbed temperature monitoring were not available
at the time of submission of this report. The results of the 2014 monitoring will be presented in the
annual monitoring report for 2015.
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5 Hydrography and
seabed topography
> The deep-water renewal processes in the Baltic Sea are complex
and depend on specific meteorological circumstances that force
substantial amounts of salt- and oxygen-enriched seawater from the
Kattegat through the Danish straits into the western Baltic. The saline
water accumulates in a thin layer close to the seabed and moves into
the Central Baltic basins. It mixes very slowly with the upper waters,
resulting in a salinity gradient from top to bottom, with most of the salt
water remaining at depths below 40-70 m. From the Baltic Proper there
is a large-scale water inflow into the Gulf of Finland, which follows the
northern coast of Estonia. A compensating strong current out of the
Gulf of Finland is found in the northern part.
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5.1

Monitoring programme for hydrography and seabed topography

Potential impacts
Potential impacts on hydrography from the Nord Stream Project may be caused by alterations in
the seabed topography affecting the local current regime. Impacts on seabed topography may be
caused by munitions clearance, construction works, and the presence of the pipeline and/or rock
berms on the seabed.
Monitoring activities before and during construction
Monitoring of hydrography was carried out in Finland, Sweden and Denmark. Monitoring was
initiated in 2009 and finalised in 2011.
In Finland, measurements of bottom currents in the direct vicinity of Pipeline 1 were carried out
to assess the impact of the pipeline on near-seabed currents. The programme also included
measurements of currents during rock placement in order to support the water quality monitoring
and to verify hydrodynamic modelling. The purpose of the hydrographical monitoring programme in
Swedish and Danish waters was to establish documentation for a theoretical analysis of the possible
blocking and mixing effects of the water inflow to the Baltic Sea owing to the presence of the Nord
Stream Pipeline.
Monitoring of seabed topography was carried out in Russia, Finland, Sweden and Germany.
Monitoring was initiated in 2009 and finalised for Sweden in 2010.
In Russia and Germany, seabed topography was monitored for changes arising from extensive
seabed intervention works. In Finland and Sweden, seabed topography was surveyed prior to and
after the clearance of all munitions objects to quantify the amount of sediment release. In Finland,
the seabed topography was also surveyed prior to and after rock placement to document the total
rock berm footprint. An as-laid survey to monitor changes in the seabed topography was performed
in all countries. In Finland and Sweden, the collected information was used, e.g., to update the
information on free spans for fishermen.
The results and main conclusions from finalised monitoring of impacts on hydrography and seabed
topography during construction of the pipelines, which took place in Finland, Sweden and Denmark
from 2009-2011, are detailed in the Environmental and Socio-economic Monitoring Report covering
2012 /45/.
Monitoring activities after construction
In Finland, hydrographical monitoring included measurements of currents in the direct vicinity
of Pipeline 1 to assess the impact of the pipeline on the near-seabed currents and side scan
sonar (SSS) surveys along Pipelines 1 and 2 to assess whether there have been any changes in
sedimentation and erosion patterns. In 2014, monitoring of hydrography and seabed topography
was carried out in Russia and Finland.
The monitoring locations are shown in Figure 5.1 (hydrography) and in Figure 5.2 (topography).
The locations of finalised monitoring activities related to construction (2009-2012) and ongoing
monitoring activities related to operation and recovery after construction (2013 onwards) are also
indicated.
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Figure 5.1 Locations for monitoring of hydrographical conditions near the seabed along the pipeline route.
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Figure 5.2 Locations for monitoring of seabed topography along the pipeline route.
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5.2

Russia

The purpose of the remaining monitoring programme of seabed topography in Russia is to evaluate
changes in the seabed topography and the coastline relief related to construction of the Nord Stream
Pipeline. The time schedule for monitoring is presented in Figure 5.3. A detailed map showing the
locations of monitoring stations in Russia is included in Appendix A.
2009

2010

2011

2012

2013

2014

2015

Monitoring of seabed topography

Baseline
Impact
None

Figure 5.3 Time schedule for the monitoring programme for seabed topography in Russia.

Results and conclusions from the monitoring of seabed topography
Monitoring of seabed topography was carried out in 2010-2014 in Portovaya Bay. In 2010, a
comparison of seabed profiles prior to construction with those after completion of all dredging
activities showed that the impact of the construction works on the seabed was relatively small. In
2011 and 2012, a detailed survey of the seabed topography was performed in order to investigate
whether autumn, winter and spring storms would eliminate the differences between the initial
seabed profile and the seabed profile after the completion of construction activities.
Monitoring in 2013 and 2014 was performed in May and June and showed that the seabed
characteristics were similar to those observed after winter storms in 2011-2012. Analysis of the
seabed profile in 2014 showed the same tendencies as in 2011-2013: in shallow waters currents and
storms contribute to the flattening of projecting areas and the silting of cavities, i.e. the seabed level
tends to be more horizontal, while in deeper waters the relief is more uneven.
Results obtained throughout the survey years (2010-2014) showed that there were no considerable
changes in the seabed relief compared to the baseline data. Therefore the impact on the seabed
caused by the construction and operation of the Nord Stream Pipeline is considered negligible.

5.3

Finland

The purpose of the monitoring programme for hydrography in Finland is to measure near-seabed
currents and seabed topography during operation in order to evaluate whether the presence of the
pipelines on the seabed will cause any local changes in erosion/sedimentation patterns around the
pipelines. The time schedule for the monitoring is presented in Figure 5.4. A detailed map showing
the locations of monitoring stations in Finland is included in Appendix B.
2009

2010

2011

Monitoring of near-seabed currents

2012

2013

2014

2015

Baseline
Impact

None
Figure 5.4 Time schedule for the monitoring programme for hydrography and seabed topography in Finland.

Results and conclusions from the monitoring of near-seabed currents
The sedimentation/scour SSS survey of surface sediments was performed in June 2014 along both
pipelines between KP 124.5 and KP 349.5. The aim of the study was to find potential areas where
the pipelines may have an impact on the currents near the seabed. During the survey the surface
sediments were classified and any potential man-made objects (larger than 1 m) were reported and
potential targets near the pipelines were identified. The total length of the survey area in the Finnish
EEZ was 900 km, and the water depth varied between 27 m and 120 m.
For both pipelines, a 1 km long reference section was selected for every 10 km for future comparison.
Areas that showed possible sedimentation or scouring were also identified. The survey will be
repeated in 2017, which will allow a comparison of the results.
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The main conclusion of the survey results is that both pipelines are situated in areas where currents
near the seabed are normally low. Therefore processes like scouring (erosion) or sedimentation are
not expected to be significant. Local scour may potentially occur in very close proximity (1 m) to
the pipelines. However, no scouring was observed in close proximity to the pipelines closest to the
HELCOM stations.
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6 Onshore soil
The physical and chemical properties of soil have a significant influence on the terrestrial ecosystem, and the flora and fauna living
in the soil in turn affect soil formation. Soils constitute the fundament and the source of nutrients
for biological production and provide important ecosystem services, such as the cleaning of water and decomposition of waste.

6 Onshore soil
> The physical and chemical properties of soil have a significant influence
on the terrestrial ecosystem, and the flora and fauna living in the soil in
turn affect soil formation. Soils constitute the fundament and the source
of nutrients for biological production and provide important ecosystem
services, such as the cleaning of water and decomposition of waste.
Threats to the soil, such as erosion, contamination, salinisation and
sealing, can compromise its physical and chemical properties and have
far-reaching consequences.
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6.1

Monitoring programme for onshore soil

Potential impacts
Potential impacts on onshore soil conditions from the Nord Stream Project may be the result of
mechanical disturbance of soil and vegetation cover at the landfall construction sites.
Monitoring activities before and during construction
Monitoring of soil conditions before and during construction has been carried out only at the landfall
area in Russia. The monitoring was initiated in 2009.
Monitoring activities after construction
Monitoring of soil conditions after construction continued in Russia in 2013 and 2014. Monitoring
of soil in Russia is related to the land areas that are used for temporary construction activities as
well as for permanent installations. The soil in these areas was categorised as “clean” prior to the
commencement of construction activities. The monitoring programme documents the quality of the
soil during construction works and after the completion of land reinstatement.
The results and conclusions from the monitoring activities are reported in the following section.

6.2

Russia

The purpose of the soil chemistry monitoring programme in Russia is to assess the chemical
contamination and the bacteriological and parasitological content of soil in relation to construction
and operation of the Nord Stream Pipeline. The time schedule for the monitoring is presented in
Figure 6.1. A detailed map showing the locations of monitoring stations in Russia is included in
Appendix A.
2009

2010

2011

2012

Monitoring of onshore soil

2013

2014

2015

Baseline
Impact

Figure 6.1 Time schedule for the monitoring programme for onshore soil in Russia.

None

Results and conclusions from the monitoring of onshore soil
Soil monitoring at the Russian landfall area was performed three times in 2009 prior to construction
activities and three times during construction activities from 2010 to 2012. During the operation
phase, monitoring was performed once a year in 2013 and 2014.
In 2014 monitoring was performed in August. Soil was collected from a 15 × 15 m plot and analysed
for metals (lead, zinc, manganese, copper and mercury), petroleum products and toxic infusoria.
Results showed that concentrations of petrochemicals and levels of metals (copper, zinc, lead,
manganese, mercury) were below the permissible levels. In addition, results from the toxicological
study showed that toxic infusoria were within the permissible levels.
Overall, no changes in the levels of the measured toxicants have been detected. All measured
concentrations were below the permissible levels as well as below the corresponding levels of
regional background values.
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7 Landscape and
topography
> The heavily populated coastline of the Baltic Sea is shared by nine
countries: Russia, Finland, Sweden, Denmark, Germany, Poland,
Lithuania, Latvia and Estonia. The landscape and topography along the
coastline includes sandy beaches, sand dunes, spit, grasslands, steep
rocky shores and chalk cliffs, in addition to a large number of man-made
constructions, such as bridges, harbours, industrial constructions and
cities. The majority of the land surrounding the Baltic Sea is forested
(mainly in Finland and Sweden). A significant amount of the land is used
for agriculture and pasture, and there are also large areas of open land,
including ecologically important wetland areas.
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7.1

Monitoring programme for landscape and topography

Potential impacts
Potential impacts on landscape and topography from the Nord Stream Project may be the result of
mechanical disturbance at the landfall construction sites.
Monitoring activities before and during construction
Monitoring of landscape and topography has been carried out at the landfall areas in Russia
and Germany. Monitoring was initiated in Germany in 2009 and in Russia in 2010. Monitoring of
landscape and topography in Russia is related to the landscape alterations caused by construction
works. The occurrence of erosion, swamp formation, ice gouging and flooding is monitored.
Monitoring activities after construction
Monitoring after construction in Russia has been carried out annually. Beginning in 2015, monitoring
will be performed once every three to five years. In 2013, landscape monitoring was carried out in
order to document reinstated landscapes and other changes to the landscape.
Monitoring in Germany was finalised in 2013. Monitoring was carried out in order to document
the recovery process of the dunes after they were reinstated as part of the offset/compensation
measure1 E3 “Development concept for sand and neglected grassland locations in the landfall
area near Lubmin”. The purpose of this measure is to refurbish sandy coastal areas and neglected
grasslands /47/ to compensate for the disturbance of protected biotopes in the landward landfall
corridor of the Nord Stream Pipeline. Ecological supervision will verify the effectiveness of the
compensation measures.
The results and conclusions from the monitoring in Russia 2014 are reported in the following section.
The locations of landscape and topography monitoring are shown in Figure 7.1. The locations of
finalised monitoring activities related to construction (2009-2012) and ongoing monitoring activities
related to operation and recovery after construction (2013 onwards) are also indicated.

>

Offset/compensation measures were compiled as part of the application documents (landscape plan). Compensation measures
aim to compensate for environmental impacts resulting from construction and operation of the Project according to the German
Federal Nature Conservation Act (BNatschG).

1
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Figure 7.1 Locations of monitoring activities under the landscape and topography monitoring programme.
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7.2

Russia

The purpose of the landscape and topography monitoring programme in Russia is to monitor
hazardous geological and hydrogeological processes and phenomena in relation to construction
and operation of the Nord Stream Pipeline. The time schedule for the monitoring is presented in
Figure 7.2. A detailed map showing the locations of monitoring stations in Russia is included in
Appendix A.
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Monitoring of landscape and topography
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Figure 7.2 Time schedule for the monitoring programme for landscape and topography in Russia.

None

Results and conclusions from the monitoring of landscape and topography
Monitoring was initiated in 2010 to identify key locations for follow-up monitoring and continued in
2011-2014.
In 2011 and 2012, monitoring focused on the processes specific to the onshore section, such as
settlement in backfilled areas; linear, lateral and bottom erosion along the unnamed stream near
the construction site and along former drainage channels; surface erosion due to snow melt and
surface water runoff; and seasonal flooding and waterlogging effects due to potential disturbance of
the natural surface flow and underground waters during construction and operation of the pipeline.
To mitigate anthropogenic effects, technical and biological reinstatement works were initiated in
2012. These works included backfilling of the pipe trenches and other excavations, re-profiling of
the disturbed areas and application of topsoil and grass seeding for vegetation recovery. It should
be noted that 90% of the onshore area reinstatement activities were undertaken in 2012, while the
remaining reinstatement activities were completed in 2013.
The results of the geophysical and hydrological investigations did not show any hazard to the
exogenous geological processes and hydrological phenomena. The possibility of development
of hazardous exogenous geological processes and hydrological phenomena in the dry section is
considered minimal to non-existent.
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8 Air quality
> Air pollutants of natural and/or human origin come in the form of solid
particles, liquid droplets or gases and can be harmful to the environment.
The main pollutants are acidifying substances, such as sulphur oxides
(SOX ), nitrogen oxides (NOX ), and greenhouse gases, such as carbon
dioxide (CO2) and methane (CH4). In the Baltic Sea region, these pollutants
originate from ship traffic in particular. The pollutants are transported
by wind and precipitation and deposited over land or water bodies or
accumulated in the atmosphere.

| 42 Nord Stream: Results of Environmental and Socio-economic Monitoring 2014 | August 2015

Air quality |

8.1

Monitoring programme for air quality

Potential impacts
Potential impacts on air quality from the Nord Stream Project may be the result of the emission of
atmospheric pollutants during construction works.
Monitoring activities before and during construction
Monitoring of air quality took place only at the landfall area in Russia. Monitoring was initiated in
2010 and included measurement of air quality parameters at stations at and near the landfall site
and adjacent populated areas.
No air quality monitoring was carried out during construction at the landfall area in Germany. Instead,
minimal air emissions were ensured through the use of low emission equipment and the on-going
measurement and control measures/corrective actions in place.
For offshore construction works, general compliance with the International Maritime Organisation
(IMO) guidelines, MARPOL (International Convention for the Prevention of Pollution from Ships) and
HELCOM (the Helsinki Commission) “Clean Seas Guide 2009” /48/ has been implemented in the
Construction Management Plans of the Nord Stream Project. The Implementation was ensured
through the regular health, safety, environment and social (HSES) audits of the contractors for the
offshore construction works.
Monitoring activities after construction
Monitoring of air quality in Russia after construction was carried out in 2013 and 2014. During the
operation phase the only possible source of impacts on the air in the onshore area is the pig trap and
the special vent stacks used to routinely discharge gas from the linear section of the gas pipeline,
with the main contaminant being methane. In 2013, the discharge of gas was carried out via the
vent stacks twice. The results and conclusions from the monitoring activities are reported in the
following section.

8.2

Russia

The purpose of the air quality monitoring programme in Russia is to ensure compliance with
the maximum allowable concentration of the compounds nitrogen dioxide, carbon monoxide,
particulate matter and hydrocarbons in relation to construction and operation of the Nord Stream
Pipeline. The time schedule for the monitoring is presented in Figure 8.1. A detailed map showing
the locations of monitoring stations in Russia is included in Appendix A.
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Figure 8.1 Time schedule for the monitoring programme for air quality in Russia.

None

Results and conclusions from the monitoring of air quality
The monitoring of air quality in 2014 included measurements of methane (CH4) and nitrogen dioxide
(NO2) concentrations.
The results showed that the maximum concentration of CH4 in samples was less than 0.2 mg/m3,
which is below the threshold levels (equal to 50 mg/m3). The maximum value of NO2 was less than
0.02 mg/m3, which is below the maximum allowable concentration of 0.2 mg/m3.
Consequently, it was concluded that the air quality in the onshore section during operation of the
Nord Stream Pipeline, as in previous surveys (2010-2013), was in accordance with the requirements
of government health norms established for air quality in populated areas.
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9 Noise and pressure
waves
> Several anthropogenic activities, e.g. ship and boat traffic, drilling, piledriving, underwater explosions, extractions and wind farm operations,
produce noise pollution in the coastal and marine environment which
impacts wildlife and humans. Underwater noise can travel long
distances, blanketing a large area around the source. Noise pollution
can cause displacement effects, hinder the ability to locate prey,
mask communication or, in severe cases, cause species to lose their
orientation or result in physical injury. Airborne noise can also cause
adverse health effects in humans, especially in the case of long-term
noise impacts.
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9.1

Monitoring programme for noise and pressure waves

Potential impacts
Potential impacts from noise and pressure waves from the Nord Stream Project may be the result
of munitions clearance activities and general construction works, especially at the two landfalls.
Monitoring activities before and during construction
Underwater noise and pressure waves have been monitored in Finland, Sweden and Germany.
Monitoring was initiated in 2009 and was completed by the end of 2011.
In Finland and Sweden, the purpose of the underwater noise monitoring programme was to verify
the assessment of noise from munitions clearance and to document the peak pulse during munitions
clearance. In addition, pressure waves were measured in vicinity of the selected protected objects
on the seabed (e.g. wrecks of cultural value or cables) to evaluate potential impacts. In Germany,
the purpose of the underwater noise monitoring programme was to measure noise caused by
construction-related activities such as pile-driving at the landfall, pipe-laying, dredging and backfilling
of the pipeline trench.
In Russia and Germany, airborne noise from the construction area was measured in order to ensure
that the thresholds defined in the permit obligation or the respective standards for noise levels were
not exceeded. The first monitoring activities began in 2010 and were completed in Germany in 2012
and in Russia in 2014.
In Russia, monitoring was carried out to verify whether the level of airborne noise from construction
activities was in accordance with the applicable Russian guidelines. In Germany, onshore vibration
measurements near the work site were carried out in 2010 during the construction of the cofferdam.
The results and main conclusions from finalised monitoring of impacts from noise and pressure
waves during construction of the pipelines, which took place in Russia, Finland, Sweden and
Germany from 2009-2012, are reported in the Environmental and Socio-economic Monitoring
Report covering 2012 /45/.
Monitoring activities after construction
Monitoring of noise after construction was carried out in Russia in 2013 and 2014 to verify whether
the airborne noise from operation of the Nord Stream Pipeline is in accordance with applicable
Russian guidelines. The results and conclusions from the monitoring activities are reported in the
following section.
The locations for monitoring of noise and pressure waves are shown in Figure 9.1. The locations
of finalised monitoring activities related to construction (2009-2012) and the ongoing monitoring
activities related to operation and recovery after construction (2013 onwards) are also indicated.
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Figure 9.1 Locations of monitoring activities under the noise and pressure waves monitoring programme.
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9.2

Russia

The purpose of the noise monitoring programme in Russia is to verify that airborne noise from
construction works and operation activities do not exceed the thresholds defined in the permit
obligation or the respective standards for noise levels at nearby settlements. The time schedule
for the monitoring is presented in Figure 9.2. A detailed map showing the locations of monitoring
stations in Russia is included in Appendix A.
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Figure 9.2 Time schedule for the monitoring programme for noise in Russia.

None

Results and conclusions from the monitoring of noise
Noise levels were monitored monthly in 2010-2013 and once in December 2014. Monitoring was
carried out at three stations located within the impact area (at the Russian landfall site, near the vent
stacks) at the border of the sanitary protection zone close to the village of Bolshoi Bor.
The monitoring results showed that noise levels LAeq and LAmax 2 were below the permissible level
(PL).
Thus, operation of the pipeline in 2014 did not lead to any significant elevated noise levels.

2

LAeq values refer to steady-state continuous noise, whereas LAmax values refer to noise events.
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10 Fish and plankton
> The Baltic Sea hosts approximately 70 species of saltwater fish and 30 to
40 species of brackish or freshwater fish, all of which inhabit the central
and coastal regions of the Baltic. Cod, herring and sprat (Sprattus spp.)
dominate the fish community in biomass, as well as in quantity. These
three species are also most important from a commercial perspective,
accounting for approximately 95% of the fish catch in the Baltic Sea.
Plankton is the main food resource for fish and seabirds in the Baltic.
Several plankton species are recognised as indicator species (biological
species that define a trait or characteristic of the environment).
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10.1

Monitoring programme for fish and plankton

Potential impacts
Potential impacts on fish, fish stocks and plankton communities from the Nord Stream Project may
be the result of sediment dispersion and sedimentation caused by construction activities. In addition,
fish species are sensitive to noise and physical disturbance during construction and operation.
Possible beneficial impacts include the physical presence of the pipeline at the seabed, which may
act as an artificial reef, and the release of organic particles during seabed intervention works, which
may stimulate plankton growth.
Monitoring activities before and during construction
Monitoring of fish was carried out in Russia, Finland, Sweden, Denmark and Germany. Monitoring
was initiated in 2009 and was completed by the end of 2014 in all countries with the exception of
Russia, where from 2015 onwards the monitoring will be carried out once every three to five years.
Monitoring of fish in Finland was finalised in 2010.
Monitoring of fish was carried out using a combination of trawls, gill nets, multibeam echo sounder
(MBES), still photos and video recordings at selected areas that have been deemed sensitive.
The objective of the monitoring programme was to document potential impacts or changes in
fish communities and fish stocks close to the Nord Stream Pipeline caused by construction and
operation activities. As a mitigation measure, acoustic fish surveys by sonar were carried out in
connection with munitions clearance in Finland and Sweden to detect the presence of fish shoals
in the vicinity of munitions clearance sites. Observers used nets after detonations to assess the
number of fish fatalities. Monitoring of fish in Finland was carried out only during munitions clearance.
Monitoring of plankton was carried out only in Russia. Monitoring was initiated in 2010 and repeated
yearly. From 2015 onwards the monitoring will take place once every three to five years. The purpose
of the plankton monitoring was to document potential changes in the plankton community caused
by elevated SSC. Increased SSC was observed only during dredging and rock placement activities.
Monitoring covered both zooplankton and phytoplankton.
The results and main conclusions from finalised monitoring of impacts on fish and plankton during
construction of the pipelines are reported in the Environmental and Socio-economic Monitoring
Report covering 2012 /45/.
Monitoring activities after construction
Monitoring of fish after construction took place in Russia, Sweden and Denmark in 2014 at selected
areas that were deemed sensitive. Monitoring of fish was carried out using a combination of trawls,
gill nets, MBES, still photos and video recordings. Monitoring of plankton was carried out only in
Russia. The results and conclusions from ongoing monitoring activities are reported in the following
sections.
Locations with fish and plankton monitoring are shown in Figure 10.1. The locations of finalised
monitoring activities related to construction (2009-2012) and ongoing monitoring activities related
to operation and recovery after construction (2013 onwards) are also indicated.
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Figure 10.1 Locations of monitoring activities under the fish and plankton monitoring programme.
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10.2

Russia

The purpose of the fish and plankton monitoring programme in Russia is to assess the condition
of fish populations, to monitor migration of salmon populations in relation to the construction of the
Nord Stream Pipeline and to document potential changes in the plankton community caused by
elevated SSC during dredging and rock placement activities. The time schedule for the monitoring
is presented in Figure 10.2. A detailed map showing the locations of monitoring stations in Russia
is included in Appendix A.
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Monitoring of fish populations
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Monitoring of salmon migration

None

Monitoring of plankton
Figure 10.2 Time schedule for the monitoring programme for fish and plankton in Russia

Results and conclusions from the monitoring of fish populations
Monitoring of fish populations started in 2010 and continued in 2011-2014. Surveys were performed
in June-October in the shallow waters of Portovaya Bay using gill nets and in June-November in
the deep-water area of the eastern Gulf of Finland using trawls. In 2010-2012 fish were caught at
13 stations (9 gill net stations and 4 trawl stations). In 2013 and 2014 the number of stations was
reduced to 5 comprising 3 gill net stations and 2 trawl stations. The monitoring stations correlated
with those used in previous years.
In 2014, a total of 11 fish species comprising 5 families were documented. Species diversity has
decreased since 2010, when 19 species were detected, see Table 10-1. This decrease can be
attributed to the reduced number of monitoring stations as well the reduced number of surveys
since 2013.
Table 10-1 Total number of fish species caught each year.
Monitoring year

Total number of species detected

2010 (13 stations)

19

2011 (13 stations)

18

2012 (13 stations)

16

2013 (5 stations)

12

2014 (5 stations)

11

The species composition indicated a variation between the coastal and deep-water monitoring
sites. In Portovaya Bay, eight fish species belonging to three families were caught, of which roach
(Rutilus rutilus) bream (Abramis brama), bleak (Alburnus alburnus), silver bream (Blicca bjoerkna),
perch (Perca fluviatilis) and ruffe (Gymnocephalus cernua) were most abundant. Portovaya Bay has
favorable conditions for spawning, as well as growth and development of fish, and the spring survey
confirmed the presence of spawning and nursery grounds of the coastal species, as well as the
Baltic herring. In the deep-water area, a total of four species comprising three families were caught.
The most dominant species by far was the Baltic herring (accounting for 94% of the total number of
individuals and 95% of the total biomass).
The results obtained in 2014 showed a slight decrease in species diversity and abundance. However,
the occurrence of detected species was comparable to the results of previous years of monitoring.
The most prominent change in the structure was observed in Portovaya Bay, where species diversity
decreased from 14 in 2012 to 8 in 2014. Species diversity in the deep-water section did not undergo
any changes compared to the previous year, while the biomass of fish decreased. The changes
in fish species composition, biomass and abundance can be attributed to the reduced number of
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monitoring stations, as well as to differences in the timing of the surveys (August in 2013 and 2014
versus September-November in 2010-2012). Natural factors, including hydrological conditions,
gradients of temperature and salinity in water and wind-driven currents, can also contribute to
fluctuations in fish populations.
Results and conclusions from the monitoring of salmon migration
Monitoring of salmonid species (Salmoninae) was carried out in 2010, 2011 2013 and 2014. Surveys
in 2010 and 2011 were performed in June-August and October in Portovaya Bay and in JuneSeptember and November at nine locations in the vicinity of the island of Maly Fiskar.
In 2013 salmonid monitoring was carried out in May-June and September-November. In 2014
monitoring was carried out in August-October at three stations in Portovaya Bay. During each of
these periods fishing was carried out weekly using multi-mesh gill nets.
No salmonid species, including juveniles, have been detected at any of the surveys carried out
in 2010, 2011, 2013 and 2014. In addition, no salmonid species were caught during the baseline
surveys in 2006 and 2017. Thus, it is not possible to draw any conclusions concerning the potential
impact on salmonid species from the construction and operation of the Nord Stream Pipeline. It
should be noted, that salmonid species occur in low quantities in the survey area due to extensive
commercial fishing in the past and a high anthropogenic activities in the eastern Gulf of Finland.
Results and conclusions from the monitoring of plankton
Monitoring of plankton was carried out during the summer in 2010-2014 in the shallow areas
of Portovaya Bay and in the deep-water area of the Gulf of Finland. Surveys in 2010-2012 were
performed at 21 stations, while surveys in 2013 and 2014 were performed at 7 stations.
In 2014, plankton monitoring was performed once at two stations in Portovaya Bay and at five
stations in the deep-water area. Monitoring covered zooplankton and phytoplankton communities
and included species composition, total abundance and biomass and spatial distribution. In addition,
concentrations of photosynthetic pigments were measured for phytoplankton.
In 2014, zooplankton was represented by 34 taxa, which included 11 Rotifera species, 12 Cladocera
species and 11 Copepoda species. Species composition was comparable between monitoring
stations, with higher diversity in Portovaya Bay. Shellfish dominated the zooplankton composition,
both by number of species and quantitative development. In 2014, the number of zooplankton
ranged from approximately 12,000 specimens/m3 to 61,000 specimens/m3, with an average of
approximately 31,000 specimens/m3. Biomass ranged between 0.6 g/m3 and 1.5 g/m3, with an
average of about 1 g/m3 in the entire study area.
In 2014, phytoplankton was represented by 35 taxa belonging to 6 algal groups. The most diverse
groups were diatoms and green and blue-green algae. The widespread freshwater eurybiontic algae
forms were dominant in Portovaya Bay and the open part of the Gulf of Finland. In addition, several
brackish species typical to the Gulf of Finland were noted. The blue-green algae were the dominating
taxa, representing 65%-90% of the total biomass. The lowest biomass was found in the deep-water
area (average 0.36 g/m3), while the highest biomass was observed in Portovaya Bay (0.64 g/m3).
Overall, the average biomass was 0.73 g/m3, ranging between 0.21 g/m3 and 1.66 g/m3.
In general, the species composition, abundance and distribution of phyto- and zooplankton in
the surveyed area corresponded to the natural levels of the eastern Gulf of Finland. Therefore the
construction and subsequent operation of the Nord Stream Pipeline did not have any significant
negative impact on the plankton communities.
In Portovaya Bay, the concentration of chlorophyll a (photosynthetic pigments) ranged from
1.57 µg/l to 2.11 µg/l (on average 1.84 µg/l). The average concentration of chlorophyll b and

| 52 Nord Stream: Results of Environmental and Socio-economic Monitoring 2014 | August 2015

Fish and plankton |

chlorophyll c was 0.95 µg/l and 0.38 µg/l, respectively. In the deep-water area the concentration of
chlorophyll a ranged between 0.20 µg/l and 0.58 µg/l (on average 0.40 µg/l), and the concentration
of chlorophyll c ranged between 0.12 µg/l and 0.28 µg/l, with an average of 0.20 µg/l.
The data indicate mesotrophic conditions in the main part of the studied area. In general, the
development of photosynthetic pigments in the studied area in 2014 was assessed as low, in
contrast to the previous year. However, the results correspond to the limits of the interannual
variability of the indicated values. On the basis of the monitoring results, it was concluded that there
was no negative impact caused by the Nord Stream Pipeline on the photosynthetic pigments of
phytoplankton.

10.3

Sweden

The purpose of the monitoring programme for fish in Sweden is to evaluate the qualitative and
quantitative changes in the demersal fish communities along the Nord Stream Pipeline (reef effect)
by comparing fish communities in the vicinity of the pipelines with those at reference stations away
from the pipelines. The time schedule for the monitoring of fish is presented in Figure 10.3. A detailed
map showing the locations of monitoring stations in Sweden is included in Appendix C.
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Figure 10.3 Time schedule for the monitoring programme for fish in Sweden.
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Field surveys were carried out in September-November 2010 and in September 2011, 2012, 2013 and
2014. Each survey involved conductivity, temperature, depth and oxygen (CTDO) measurements,
Secchi depth measurements (water transparency) and survey fishery using gill nets or bottom
trawling. The monitoring stations covered areas where the pipelines were laid directly on the seabed
(areas HNB and NMR) and areas where the pipelines were post-lay trenched into the seabed (area
NMT). Each monitoring area included an impact station (a stretch parallel to and 75 m west of the
pipelines) and a reference station (a stretch parallel to and 1 km west of the pipelines).
Catches of cod were continuously high throughout the sampling from 2010 until 2014. Other
demersal fish species, such as shorthorn sculpin (Myoxocephalus scorpius), flounder (Platichthys
flesus), plaice (Pleuronectes platessa) and whiting (Merlangius merlangus) were only documented
in low numbers. Therefore, the presentation of the survey results focuses on cod. Hydrographical
conditions at the impact and reference stations were generally equivalent within each year of
monitoring.
In area NMT, a total of five different fish species were caught during the fish surveys from 2010 to
2014. Cod was the most dominant fish species during all five years, while herring, flounder, plaice
and shorthorn sculpin were found only sporadically. There was a temporal increase in the biomass
and abundance of cod. However, there were no differences between impact and reference stations
within year. Therefore no reef effect can be confirmed after five years of surveys. Analysis of the
weight-length relationship of cod within area NMT in 2012, 2013 and 2014 showed that individuals
from the impact stations had a larger body mass per unit length compared with those from the
reference stations. This pattern was not observed during the baseline study in 2010 and may indicate
an effect from the pipeline. It should be noted that the fish monitoring programme coincided with the
end of the spawning season for cod in the monitoring areas, which could explain the high variation
in individual body weight at length between years.
In area NMR, a total of nine different fish species were caught during fish surveys in 2010-2014. Cod
was the most dominant species, followed by herring in all five years of surveys. Seven other species
(flounder, plaice, shorthorn sculpin, whiting, three-spined stickleback (Gasterosteus aculeatus),
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sprat and lumpfish (Cyclopterus lumpus)) were found only sporadically. There were no significant
temporal variations in biomass and abundance during the survey years 2010-2014. Although the
species composition showed temporal variations between years, no impact from the pipeline on
species composition could be confirmed. In the 2010 baseline study, there was a difference in length
distribution patterns in the impact and reference stations within area NMR. Cod catches in the NMR
impact stations were mainly composed of individuals larger than 37 cm (78%), hence commercially
accessible individuals. In contrast, the majority of cod caught in the reference area was below the
size limit for commercial fishing, and only 40% were larger than 37 cm. During the following four years
of fish surveys (2011-2014), the length distribution in the impact and reference stations was similar,
and the majority of cod were below the size limit (37 cm) for commercial fishing in the Baltic Sea.
The survey results for area NMR showed a tendency towards an annual decrease in body mass per
unit length for cod in both the impact and the reference stations during the five years of fish surveys.
In area HNB, a total of nine different fish species were caught during fish surveys in 2010-2014.
Cod was the most dominant species, followed by herring during all five years of surveys. The
remaining seven species (flounder, plaice, shorthorn sculpin, snake blenny (Ophidion barbatum),
three-spined stickleback, sprat and lumpfish) were found only sporadically. There were no temporal
variations in biomass and abundance during the survey years from 2010-2014. Although there
were temporal variations in species composition between years, no impact from the pipeline on
species composition could be confirmed within area HNB. The length distribution of cod was similar
between the impact and reference stations within years, showing a natural variation between years
as opposed to an effect from the pipeline. It is worth noting that during the survey in 2012 a distinct
group (cohort) of small cod individuals was documented. However, the cohort was not observed
during the surveys in 2013 and 2014. Instead, a higher ratio of somewhat larger individuals of cod
was observed in 2013 and 2014 compared with the survey in 2012. A possible explanation for this
could be the growth of the smaller cohort observed in 2012. Results of relative length and weightlength relationships of cod were similar within reference and impact stations during the five years of
surveys. However, in comparison with the surveys in 2010 and 2011, the relative length and weightlength relationships of cod showed a somewhat reduced body weight per unit length compared
with the surveys in 2012 and 2013, respectively.
The average abundance (number per unit effort, NPUE) of cod caught using trawling and gill nets is
presented in Figure 10.4 and in Figure 10.5, respectively.
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Figure 10.4 Average abundance (NPUE) of cod caught using trawling with standard deviation for 2010, 2011, 2012, 2013
and 2014 at the monitoring areas HNB and NMR.
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Figure 10.5 Average abundance (NPUE) of cod caught using gill nets with standard deviation for 2010, 2011, 2012, 2013
and 2014 at the monitoring areas NMR and NMT. Monitoring with gill nets at NMR was carried out only in 2010.
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10.4

Denmark

The purpose of the monitoring programme for fish in Denmark is to evaluate and document the
qualitative and quantitative changes in the demersal fish communities along the Nord Stream
Pipeline in comparison with reference stations. The time schedule for the monitoring is presented
in Figure 10.6. A detailed map showing the locations of monitoring stations in Denmark is included
in Appendix D.
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Figure 10.6 Time schedule for the monitoring programme for fish in Denmark.
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Results and conclusions from the monitoring of fish along the pipelines
Monitoring activities were carried out in October-November 2010, and in September 2011, 2012,
2013 and 2014. In 2010 and 2011, monitoring covered nine impact stations distributed over the entire
pipeline route in Danish waters. However, due to hypoxia, two stations in the northern part of the
EEZ were removed from the monitoring programme. Thus, in 2012, 2013 and 2014 the monitoring
covered seven impact stations, of which three included reference stations. Four of the stations are
located in “hotspots” identified by Danish fishermen as being of particular importance for fishery.
Each survey included CTDO measurements, Secchi depth measurements (water transparency) and
survey fishery using gill nets or bottom trawling. The monitoring stations covered areas where the
pipeline was laid directly on the seabed and areas where the pipeline was post-lay trenched into
the seabed.
The fish composition during the survey in 2014 was similar to that during the 2010-2012 surveys and
strongly dominated by cod. The biomass and abundance of cod varied between survey years and
between impact and reference areas. However, no difference between the impact and reference
stations within each year was detected, and therefore no reef effect on cod could be confirmed
after five years of surveys.
The average abundance (NPUE) of cod caught using trawling and gill nets is presented in Figure
10.7 and in Figure 10.8, respectively.
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Figure 10.7 Average abundance (NPUE) of cod caught using trawling with standard deviation for 2010, 2011, 2012, 2013
and 2014 from areas where the pipelines are established on the seabed. A reference station has been included for KP
1120 only.
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Figure 10.8 Average abundance (NPUE) of cod caught using gill nets with standard deviation for 2010, 2011, 2012, 2013
and 2014 from areas where the pipelines are post-lay trenched into the seabed.

The results thus far should be regarded as short-term ecological effects on the demersal fish
community in the Baltic Sea. Nevertheless, in comparison with the baseline study in 2010 it can be
verified that there have been no documented effects on the composition of demersal fish that can
be attributed to the Nord Stream Pipeline.
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11 Birds
> In the Baltic Sea, there are several highly important staging, wintering
and breeding areas for seabirds. The offshore banks constitute habitats
for species of diving ducks and auks, and the Baltic Sea is an important
migration route, especially for waterfowl, geese and waders nesting
in the Arctic tundra. Every spring, immense numbers of birds move
northwards along the Baltic Sea coastline to their nesting grounds.
Some of the birds use the coastline for resting and foraging (staging)
during their migration. An important feature of the distribution of
wintering seabirds in the Baltic Sea in relation to the pipeline is the
assemblage of bird fauna in more shallow areas (<30 m). This habitat
is especially important for benthic-feeding species, which comprise at
least 75% of the Baltic winter bird fauna. The more open and deeper
parts of the Baltic Sea, where the pipeline is located for most of its
length, are generally occupied by pelagic-feeding species.
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11.1

Monitoring programme for birds

Potential impacts
Potential impacts on birds from the Nord Stream Project may be the result of sediment dispersion
and sedimentation, noise, physical disturbance and bird strikes (collisions with the lay vessel) during
construction.
Monitoring activities before and during construction
Monitoring of birds was carried out in Russia and Germany. Monitoring was initiated in 2009 and
was finalised for Finland and Sweden in 2010. The monitoring of birds in Russia and Germany will
continue into the operation phase for certain parameters.
The purpose of the bird monitoring programme in Finland and Sweden was to mitigate impacts on
birds during munitions clearance and to register any impacts on birds after clearance operations.
The results and main conclusions from finalised monitoring of impacts on birds during construction
of the pipelines are reported in the Environmental and Socio-economic Monitoring Report covering
2012 /45/.
Monitoring activities after construction
Monitoring of birds after construction took place in Russia and Germany in 2014 with the purpose
of monitoring the recovery of species (both breeding and migration) following the construction work.
The monitoring of birds in Russia will be performed every three to five years from 2015 onwards. In
Germany monitoring was finalised in 2014. The results and conclusions from ongoing monitoring
activities are reported in the following sections.
The locations of bird monitoring are shown in Figure 11.1. The locations of finalised monitoring
activities related to construction (2009-2012) and ongoing monitoring activities related to operation
and recovery after construction (2013 onwards) are also indicated.
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Figure 11.1 Locations of monitoring activities under the bird monitoring programme.
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11.2

Russia

The purpose of the bird monitoring programme in Russia is to monitor the population dynamics of
nesting and migratory birds, as well as vulnerable bird populations, in relation to the construction of
the Nord Stream Pipeline. The time schedule for the monitoring is presented in Figure 11.2. A detailed
map showing the locations of monitoring stations in Russia is included in Appendix A.
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Figure 11.2 Time schedule for the monitoring programme for birds in Russia.
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Results and conclusions from the monitoring of birds
Monitoring of waterbirds was carried out between May-November 2010 and 2011, May-October
2013 and June-September 2012 and 2014 with the aim of documenting the status of migrating and
nesting birds during the construction and operation of the pipelines.
Observations were carried out in a 2 km corridor along the pipeline route and included adjacent
islands and a control area located a considerable distance from construction activities. The impact
area includes the shallow waters of Portovaya Bay and the islands of Malyi Fiskar, Bolshoi Fiskar,
Sommers and Gogland. Various control areas were monitored during the construction and operation
periods, including a group of islands (Beryozovie Otrova, Dolgiy Kamen, Seskar, Khallikarti, Nerva,
Moshchniy, Virgund, Bolshoi and Malyi Tjuters).
Monitoring activities in 2014 covered species composition, distribution and abundance and focused
on rare and protected species.
The total number of individuals, nesting couples and broods and the species composition and
diversity were similar to the normal range for the area. Seven new species of nesting birds (of which
two are on the Red List of protected species) that were not observed during earlier surveys were
detected in 2014. This was the case despite an increase in predator disturbance associated with
recreational and tourist activity.
New, small molting gatherings of mute swans (Cygnus olor) and an increase of molting areas of longtailed ducks and barnacle geese (Branta leucopsis) as well as migration gatherings of great-crested
grebes (Podiceps cristatus) (in Portovaya Bay and Chistopolskaya Bay) and long-tailed ducks (at
Gogland Island) that were not present during earlier monitoring surveys were observed in the areas
traversed by the pipelines.
Overall, the results of waterbird monitoring during the operation phase in 2014 showed an ongoing
positive tendency in the development of bird populations in the area. This includes increased species
diversity and abundance as well as the emergence of rare and protected bird species, such as
the white-tailed eagle (Haliaeetus albicilla), in the vicinity of the pipelines. Consequently, it can be
concluded that the construction and operation of the Nord Stream Pipeline do not have a negative
impact on waterbirds in the region.
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Figure 11.3 Great cormorants (Phalacrocorax carbo), Archipelago Bolshoi Fiskar.

| 62 Nord Stream: Results of Environmental and Socio-economic Monitoring 2014 | August 2015

Birds |

11.3

Germany

The purpose of the bird monitoring programme in Germany is to record the number of bird strikes
and to document displacement effects on birds due to construction activities. Furthermore, the
regeneration of the bird population is monitored. The time schedule for bird monitoring is presented
in Figure 11.4. A detailed map showing the locations of monitoring stations in Germany is included
in Appendix E.
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Figure 11.4 Time schedule for the monitoring programme for birds in Germany.
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Results and conclusions from the monitoring of staging seabirds
Monitoring of staging seabirds during the recovery phase was carried out in midwinter and spring
from 2011 until 2014. The aim of a final ship survey in February 2014 was to estimate the total number
of staging seabirds in the Pomeranian Bight.
It was not possible to perform a detailed effect analysis owing to a relatively small spatial extension
of the Nord Stream seabed footprint (3 km2) in the seabird wintering area of almost 7,000 km2.
Due to extensive ice cover in the Pomeranian Bight, no ship surveys could be performed during
midwinter 2011. The number of staging species detected in March 2012 was similar to the number of
species detected during the baseline study in 2006-2008 and the post-construction survey in 2011.
A new maximum was recorded for red-throated diver (Gavia stellata) and slavonian grebe (Podiceps
auritus). However, because of a relatively significant daily variation in the number of staging birds in
spring compared with winter, the results were difficult to interpret.
The survey in midwinter 2013 revealed a rather high number of staging long-tailed duck (180,000
individuals) in the German part of the Pomeranian Bight. Such a high figure has not been recorded
during any other winter in the last decade. Estimates for other abundant seabird species (divers,
scoters, slavonian grebes) were comparable to other midwinter surveys carried out in the period
2006-2013.
A large-scale before-after analysis (2006-2008 versus 2011-2013) revealed no changes in bird
density and abundance estimates for any of the eight most abundant seabird species in the
Pomeranian Bight (long-tailed duck, common scoter (Melanitta nigra), velvet scoter (Melanitta
fusca), great northern diver (Gavia immer), red-throated diver, slavonian grebe, razorbill (Alca torda),
black guillemot (Cepphus grylle)) during the midwinter and spring seasons. Significant large-scale
spatial shifts were observed for scoters, a genus known to be very sensitive to ship traffic. The
implementation of a ship separation scheme in the Adlergrund Channel in December 2010 is the
most likely reason for this change.
The survey in February 2014 again revealed a high estimate of staging long-tailed duck (165,000
individuals) in the German part of the Pomeranian Bight. Estimates for other abundant seabird
species (divers, scoters, slavonian grebes) were comparable to the previous midwinter survey, even
though the ice cover of the Baltic Sea was much lower in February 2014 compared with February
2013.
Overall, the results of bird monitoring during the operation phase in 2014 showed an ongoing positive
tendency in the development of bird populations in the area. Consequently, it can be concluded
that the construction and operation of the Nord Stream Pipeline do not have any negative impact
on bird fauna in the region.
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12 Marine mammals
> Four marine mammal species – the harbour porpoise (Phocoena
phocoena), the harbour seal (Phoca vitulina), the grey seal (Halichoerus
grypus) and the ringed seal (Pusa hispida) – are native to the Baltic
Sea. Harbour porpoises and harbour seals are found primarily in
the southernmost parts of the Baltic Sea. Grey seals occur all year
throughout the Baltic Sea, but only in small numbers in the southern
region. Ringed seals are found in areas that typically have ice cover
during winter, mostly in the Gulf of Bothnia and the Gulf of Riga. Small
populations of ringed seals are also observed in the Archipelago Sea
and the eastern (Russian) parts of the Gulf of Finland.
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12.1

Monitoring programme for marine mammals

Potential impacts
Potential impacts on marine mammals from the Nord Stream Project may be the result of noise and
physical disturbance during construction.
Monitoring activities before and during construction
Monitoring of marine mammals was carried out in Russia, Finland, Sweden and Germany. Monitoring
was initiated in 2009 and was finalised for Finland and Sweden in 2011 and 2010, respectively. The
monitoring of marine mammals in Russia and Germany will continue during the operation phase.
Monitoring in Germany was however finalised in 2013 and is therefore not mentioned in this chapter.
The objective of the monitoring programme was to document the size and distribution of the marine
mammal population in the landfall areas and to document the potential impacts on marine mammals
from the construction of the Nord Stream Pipeline. In Finland and Sweden, observations of marine
mammals were carried out as part of the mitigation measures during munitions clearance in 2009
and 2010. In Finland, marine mammals were also monitored during rock placement in 2011.
The results and main conclusions from finalised monitoring of marine mammals during construction
of the pipelines are reported in the Environmental and Socio-economic Monitoring Report covering
2012 /45/.
Monitoring activities after construction
Monitoring of marine mammals after construction took place in Russia in 2014. The objective of
the ongoing monitoring activities in Russia was to document the size and distribution of the marine
mammal population in the landfall area and to document the recovery of the marine mammal
population after construction of the Nord Stream Pipeline. The results and conclusions from ongoing
monitoring activities are reported in the following sections.
The locations of marine mammal monitoring are shown in Figure 12.1. The locations of finalised
monitoring activities related to construction (2009-2012) and ongoing monitoring activities related
to operation and recovery after construction (2013 onwards) are also indicated.
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Figure 12.1 Locations of monitoring activities under the marine mammals monitoring programme.
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12.2

Russia

The purpose of the marine mammal monitoring programme in Russia is to observe impacts on
population size and distribution on the islands and in adjacent areas in relation to the construction
of the Nord Stream Pipeline. The time schedule for the monitoring is presented in Figure 12.2. A
detailed map showing the locations of monitoring stations in Russia is included in Appendix A.
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Figure 12.2 Time schedule for the monitoring programme for marine mammals in Russia.
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Results and conclusions from the monitoring of marine mammals
Monitoring of marine mammals was carried out in May-November of 2010-2012 and in May-October
of 2013 and June-October 2014. Surveys were performed on the coastlines of the islands of Maly
Fiskar, Bolshoi Fiskar, Sommers, Gogland and Halikarti. In addition, all encounters with mammals
in open waters were recorded. In 2013, additional surveys were performed in the control areas in
the central and southern Gulf of Finland located outside of the pipeline route.
The Nord Stream Pipeline route passes through the habitats of two marine mammals: the grey seal
and the ringed seal. Monitoring in 2010-2012 showed a very scarce presence of these mammals
in the vicinity of the pipeline. No species were encountered during monitoring surveys in 2010 and
2012. One grey seal outside the pipeline route and several American mink (Neovison vison) (semimarine species) in the near-shore area were documented during monitoring in 2011.
In 2014, the highest numbers of grey seals were detected in the route corridor (8 seals) and the
impact zone (41 seals). In the immediate proximity of the Nord Stream Pipeline, two new haul-outs of
grey seals were observed on the rocks south of Bolshoy Fiskar archipelago (also detected in 2013)
and on Malyy Sommers near Bolshoy Fiskar.
The main haul-outs of both pinniped species, which play a key role in supporting sustainability of
their populations during the summer-autumn period, are located in the central and southern part of
the Gulf of Finland (Vestgrund Bank, Vigrund Bank, Bolshoy Tyuters Island, Bolshoy Fiskar Island
and Moshchny Island), far away from the pipeline route.
On the basis of the monitoring results it can be concluded that operation of the Nord Stream Pipeline
has not had any negative impact on marine mammals.
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Figure 12.3 Grey seals near the archipelago Bolshoi Fiskar.
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13 Benthic flora and
fauna
> Benthic flora depends on light and is rarely found below 35 m. This
means that potential impacts on benthic flora are limited to the coastal
areas and offshore shallow banks. The existence of benthic fauna
depends on oxygen concentrations being above the critical level of
2 mg/l. Under conditions with low oxygen concentrations development
of hydrogen sulphide, which is toxic for fish and macro invertebrates, is
possible. Consequently, large parts of the seabed in the deeper parts of
the Baltic Sea are without benthic fauna.
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13.1

Monitoring programme for benthic flora and fauna

Potential impacts
Potential impacts on benthic flora and fauna from the Nord Stream Project may be the result of
sediment dispersion and sedimentation caused by construction-related activities and due to the
occupation of seabed areas by the pipelines, rock berms, concrete mattresses, etc. Potentially
this can cause interference with long-term monitoring results and affect the representativeness of
national/regional monitoring stations.
Monitoring activities before and during construction
Monitoring of benthic fauna was carried out in Russia, Finland, Sweden, Denmark and Germany.
Monitoring of benthic flora was carried out in Russia and Germany. Monitoring was initiated in 2010,
and the activities will be completed by the end of 2015 in all countries with the exception of Russia,
where monitoring is planned to be carried out once every three to five years from 2015 onwards.
Monitoring included baseline surveys prior to construction, surveys upon completion of construction
and monitoring of recovery after construction. The purpose was to document changes in the benthic
flora and fauna communities caused by sediment dispersion and other impacts from construction
and changes in geomorphology and seabed substrate caused by the presence of the pipelines
on the seabed. The specific objectives include documenting the conditions close to existing and
proposed Natura 2000 areas, the changes caused by munitions clearance and rock placement, the
development of epifauna on the surface of the pipelines, and the regeneration of benthos. Activities
also include monitoring of transboundary effects into Estonia. Seabed sampling, underwater video
surveillance and aerial photos were used in the monitoring of benthic flora and fauna.
The results and main conclusions from finalised monitoring of benthic flora during construction of
the pipelines are reported in the Environmental and Socio-economic Monitoring Report covering
2012 /45/.
Monitoring activities after construction
In 2014, monitoring of benthic flora and fauna after construction took place in Russia, Finland,
Sweden, Denmark and Germany, with the purpose of documenting changes in the benthic flora and
fauna owing to the presence of the pipelines on the seabed and impacts related to recovery from
changes in geomorphology from the construction work. The results and conclusions of the ongoing
monitoring activities are presented in the following sections.
The locations of benthic flora and fauna monitoring are shown in Figure 13.1. The locations of
finalised monitoring activities related to construction (2009-2012) and ongoing monitoring activities
related to operation and recovery after construction (2013 onwards) are also indicated.
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Figure 13.1 Locations for the monitoring of benthic flora and fauna along the pipeline route.
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13.2

Russia

The purpose of the benthic flora and fauna monitoring in Russia is to evaluate the impacts on these
communities caused by construction works as well as the recovery of these communities. The time
schedule for the monitoring is presented in Figure 13.2. A detailed map showing the locations of
monitoring stations in Russia is included in Appendix A.
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Figure 13.2 Time schedule for monitoring of benthic flora and fauna in Russia.

Results and conclusions from the monitoring of infauna
Monitoring of benthic fauna was carried out three times in August-October 2010, twice in JuneAugust 2011-2012 and once in July-August 2013 and 2014. Samples were collected in the shallow
waters of Portovaya Bay and in the deep-water section using a Petersen dredge grab. Seven stations
were located along the pipeline route in 2013-2014, compared with 21 stations in 2010-2012. Of the
seven stations included in the 2013-2014 monitoring, two stations were located in shallow waters
and five stations were located in the deep-water section of the eastern Gulf of Finland. Samples were
analysed for species diversity, abundance and biomass of meio- and macrozoobenthos.
In 2014, meiozoobenthos was represented by 10 groups of benthic invertebrates: nematoda,
harpacticoida, oligochaeta, polychaeta, cyclopoida, ostracoda, cladocera, chironomidae, acari and
turbellaria. Most of the identified species are heterotopic. The distribution of species and groups
of benthic meiofauna is extremely heterogeneous and depends on the specific physico-chemical
conditions of specific biotopes.
Natural fluctuations in abundance of the meiobenthic population were noted. At the stations in
Portovaya Bay the abundance and biomass ranged from 55,280 specimens/m2 to 63,080 specimens/
m2 and from 0.49 g/m2 to 1.05 g/m2, respectively. At the deep water stations the abundance
and biomass ranged from 240 specimens/m2 to 8,480 specimens/m2 and from <0.001 g/m2 to
0.5 g/m2, respectively.
Overall, the abundance and biomass at the stations ranged from 240 specimens/m2 to 63,080
specimens/m2 and from <0.001 g/m2 to 1.05 g/m2, respectively. The average abundance and
biomass of meiozoobenthos in the entire area were 19,330 ± 10,380 specimens/m2 and 0.26 ± 0.15
g/m2, respectively.
On the basis of the quantitative indicators of meiobenthos, the developed community structure and
absence of significant changes of meiobenthos compared to the previous years, it can be concluded
that there was no significant impact from the Nord Stream Pipeline on benthic meiofauna during
the period of operation.
In 2014, macrozoobenthos was represented by five groups of benthic invertebrates: oligochaeta,
polychaeta, crustacea, mollusca and chironomidae. Species composition was typical for the eastern
part of the Gulf of Finland and was represented by three ecological complexes of species: freshwater
species (larvae chironomids, oligochaetes), brackish-water species (Macoma baltica molluscs and
polychaetes) and marine species (marine glacial-relict crustaceans Monoporea affinis and Saduria
entomon). Freshwater species tend to dominate the composition of zoobenthos in the Portovaya
Bay, whereas brackish-water and marine species dominated the deep-water area.
In 2014, the abundance and biomass of zoobenthos ranged from 20 specimens/m2 to 1,700
specimens/m2 and 0.64 g/m2 to 48.82 g/m2, respectively.
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Abundance was an order of magnitude larger in the open part of the Gulf of Finland compared with
Portovaya Bay. Thus, the average abundance and biomass in the Portovaya Bay throughout the
season were 550 specimens/m2 and 4.01 g/m2, respectively. In comparison, the abundance and
biomass in the deep-water area were 1,000 specimens/m2 and 19.19 g/m2, respectively. Overall, the
average abundance and biomass were 780 specimens/m² and 11.60 g/m2, respectively.
Distribution of zoobenthos in the studied area was typical for the eastern part of the Gulf of Finland
and driven by the characteristics of marine habitats of Portovaya Bay. No negative impacts on
benthofauna caused by the Nord Stream Pipeline were observed in 2014.
Overall, it was concluded that the variations in the distribution and composition of meio- and
macrozoobenthos in 2014 were typical for the eastern Gulf of Finland and that the operation of the
Nord Stream Pipeline did not have any negative effects on the benthic communities.
Results and conclusions from the monitoring of macrophytes
Monitoring of benthic flora was carried out in August 2011-2014 in the central part of Portovaya Bay.
Macrophyte monitoring included observations of the general condition, composition and structure
of helophytes (coastal wetland plants), hydrophytes (fully submerged flowering plants) and benthic
flora (algae) communities.
Monitoring of the major plant communities was conducted at five sites within two types of shallow
water areas: in sandy shallow waters surrounding the pipeline (four sites) and in a rocky and sandy
littoral area on the western side of the pipeline (one site). In addition, botanical sections were defined
along three transects perpendicular to the pipeline and one transect parallel to the pipeline.
In 2014, a total of 70 species of macrophytes, comprising 62 species of vascular plants and 8
species of macroalgae, were discovered in brushwood. The red alga Hildenbrandtia rubra and
specimens of Najas marina (a very rare specimen in the Leningrad region) were discovered for the
first time in Portovaya Bay.
In the coastal water curb, vegetation beds consisted of one or two layers of small species or
monodominant communities of three classes of aquatic vegetation. In the aquatic habitats, the
vegetation beds were composed of communities of two classes of aquatic vegetation: air-water
helophytic (12 species) and real water hydrophytic vegetation (26 species, comprising 19 flowering
plants and 7 macroalgae). Since 2013 there has been an increase in the abundance of hygrophytes,
hygromesophytes, meadow, marsh and weed species concerning the communities of air-water
vegetation located above the water line - especially in coastal habitats rarely flooded. In these
biotopes, the abundance of shrub willow and alder increased significantly, and birch seedlings were
also detected. Recovery of helophyte and hygrohelophyte plant communities encountered above
the water line was finalized in 2014. A slight, insignificant decrease in abundance and productivity
of helophyte and hydrophyte brushwood was noted on the stony soils. The periodically inundated
sandy soils with organic sediments were dominated by air-water helophyte plants.
In the communities of immersed hydrophytic vegetation and on sandy and stony soils, the indicators
of productivity, abundance and species diversity increased compared with 2013, indicating their
partial restoration. A large amount of filamentous alga outliers were detected on the banks, indicating
relatively high trophicity of biotopes.
On the basis of the monitoring results it can be concluded that the operation of the Nord Stream
Pipeline had no negative impact on aquatic vegetation in 2014.
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13.3

Finland

The purpose of the monitoring programme for benthos on soft seabed is to describe and evaluate
the impacts caused by munitions clearance and rock placement activities and the recovery of the
benthos communities on both soft and hard seabed. Possible changes in and recovery of benthos
communities after Nord Stream construction activities in the Finnish EEZ have been monitored as
a transboundary impact near the border in the Estonian EEZ. The purpose of the monitoring at the
HELCOM stations is to assess whether the pipelines pose any threat to the representativeness of
the long-term monitoring results.
The time schedule for the monitoring of infauna is presented in Figure 13.3. A detailed map showing
the locations of monitoring stations in Finland is included in Appendix B.
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Figure 13.3 Time schedule for monitoring of benthic fauna in Finland.

Results and conclusions from the monitoring of benthic infauna (soft seabed)
A three year (2013-2015) monitoring campaign of macrozoobenthos on soft seabed stations during
operation of the pipelines continued in July 2014 at two stations, BENT2 and BENT3a. Benthos
samples were taken along a transect at pre-determined distances north of the pipeline (50 m,
100 m, 200 m, 400 m, 800 m, 1,600 m and 3,200 m). Sampling was carried out with a van Veen
grab sampler (0.1 m2) and sieved on board the survey vessel through 1.0 mm and 0.5 mm sieves.
Water depth at the locations varied between 67 m and 82 m. Oxygen concentrations near the seabed
were low, between 0.5 mg/l and 2.6 mg/l. There was an oxygen deficit in the surface sediment at
both stations (hydrogen sulphide odour). Consequently, frequency and biomass of benthos were
very low. The polychaeta Marenzelleria spp. is typically an opportunistic species that can inhabit
this kind of seabed sediment, although only in low numbers. Halicryptus spinulosus (Priapulid)
and Ostracoda (Crustacea) were the other taxa found with a frequency of <10 individuals/m2
(1.0 mm sieve).
In Estonian waters, the three benthos stations (BENT3 (EST), BENT4 (EST) and BENT5 (EST)) used
in the 2013 monitoring survey were monitored in late July 2014. The water depth at the stations
varied between 63 m and 74 m. The water column at all three stations was clearly stratified in terms
of temperature and salinity. At BENT3 (EST), oxygen concentrations near the seabed were low,
ranging from 0.6 mg/l to 1.4 mg/l. No biota was present at any of the locations. At BENT4 (EST),
the corresponding oxygen values varied between 1.7 mg/l and 2.6 mg/l. No biota was present at
the seabed. At BENT5 (EST) the same low oxygen levels prevailed near the seabed (0.9-1.5 mg/l).
However, at one location small individuals (0.5 mm sieve) of Ostracoda (Crustacea) were present
(10 individuals/m2).
A preliminary conclusion of the annual benthos surveys before and after pipeline construction works
is that the construction activities have not had any negative transboundary impacts on the benthos
communities in the Estonian EEZ. The condition of the seabed in the open, deep sea areas of the
Gulf of Finland is at present not suitable for most macrozoobenthos species.
Results and conclusions from the monitoring of benthic epifauna (hard seabed)
The Natura 2000 area nearest to the pipeline route (2.9 km) in the Finnish EEZ is Sandkallan Southern
Marine Area (FI0100106). The area is protected because of the natural value of its reef habitats. The
aim of the survey along a 5 km long transect at Kalbådagrund in June 2014 was to identify and map
the extent of existing habitats and compare the results with the pre-construction survey performed
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during the EIA phase in August 2008. The survey was executed by continuous drop down video
(DDV) and photography taken every 50 m. The water depth along the transect varied between
25 m and 70 m.
In 2014, the isopod Saduria entomon and the mollusc Macoma balthica were detected at lower depths
(<60 m). The highest density of Macoma balthica detected on hard substrates was approximately
200 individuals/m2. The corresponding number for blue mussels was 175 individuals/m2. Anoxic
conditions were identified along the transect, where the key taxon present was Marenzelleria spp.
The most common species identified were the same in the 2014 survey and the 2008 survey. The
differences in the density of biota between the years can be attributed to the patchiness of the
seabed and natural fluctuations within the area. Furthermore, the differences in the timing of the
surveys and hence the oxygen conditions at the seabed may have influenced the results.
A comparison of the results from the two surveys indicates that the pipeline construction works
have not had a negative impact on the representativeness of the habitats and the epifauna along the
transect. There were no signs of sediment relocation on the seabed surface that could be attributed
to sediment dispersion generated by the pipeline construction works. On the basis of the above
findings, it is concluded that no further epifauna studies at the Sandkallan area are necessary in
relation to the presence of the pipelines on the seabed.
Results and conclusions from the monitoring of infauna at HELCOM stations (soft seabed)
Monitoring of the recovery of benthos communities at the HELCOM long-term stations and their
potential compensatory sites has been carried out in 2010-2014 and will end in 2015. Three HELCOM
stations (LL5, LL6 and LL7) and their six alternative sites (LL5BEN-A, LL5BEN-B, LL6ABEN-A,
LL6ABEN-B, LL7BEN-A and LL7BEN-B) have been involved in the annual monitoring. At each
station, benthos samples were collected using a van Veen grab (three replicates at each site and two
mesh sizes: 1.0 mm and 0.5 mm). In addition, measurements of conductivity (salinity), temperature
and oxygen throughout the water column were taken.
In May 2014, the oxygen concentrations 1 m above the seabed were relatively low, between 0.1 mg/l
and 1.1 mg/l, which are similar to the results obtained in 2013. The only taxon detected was the
polychaeta Marenzelleria spp. The abundance of Marenzelleria was low, between 12 individuals/m2
and 348 individuals/m2.
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Figure 13.4 Average abundance of Marenzelleria spp. (individuals/m2 including standard deviation) detected at selected
HELCOM areas in 2010-2014. Mesh size 1.0 mm.

The monitored HELCOM stations have long suffered from a more or less permanent oxygen deficit
in the water layer closest to the seabed. On the basis of the monitoring results, it is concluded that
the direct impacts of the pipeline construction activities on benthos have been minor. This is in
agreement with the assessment of impacts during the EIA phase.
The monitoring results confirm the preliminary conclusion that the pipeline construction works would
not cause any irreversible impacts on macrobenthos outside the areas of direct impacts (i.e., the
seabed cover of the constructed rock berms).

13.4

Sweden

The purpose of the monitoring of benthic fauna in Sweden is to evaluate changes in the benthic
infauna communities due to post-lay trenching and to describe the colonisation of the pipeline and
rock berms by epifauna. The time schedule for the monitoring is presented in Figure 13.5. A detailed
map showing the locations of monitoring stations in Sweden is included in Appendix C.
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Figure 13.5 Time schedule for the monitoring programme for benthic fauna in Sweden.

Results and conclusions from the monitoring of epifauna
Field surveys were initiated in June 2011 and repeated in October 2012, August 2013 and September
2014. Each survey included inspection of the pipelines with video cameras mounted on an ROV
at four locations south of Norra Midsjöbanken. The monitoring locations were chosen in order to
include areas where the pipelines were laid directly on the seabed (stations HNB and NMR), where
the pipelines were post-lay trenched into the seabed (station NMT) and where the pipelines were
supported by rock berms (station NMRnew). At each station, recordings of the top and sides of the
pipelines were performed along a stretch of 250 m.

>

August 2015 | Nord Stream: Results of Environmental and Socio-economic Monitoring 2014 77 |

| The Nord Stream Project

In 2014, the video recordings from the four analysed areas in Swedish waters revealed an
establishment of blue mussels in NMRnew. The colonisation of blue mussels in this area covered
a total area of 25%-50% of the surface of the pipeline. The mussels were established along the
entire pipeline stretch (at this station) as well as on the adjacent seabed (e.g., on stones) and were
also observed on the rock berms where the pipeline is not visible. Only a few individuals of blue
mussels, hydroids and/or bryozoans were documented for areas HNB, NMT and MNR. The depth
within these areas is 41-58 m, which means that the establishment of a hard-bottom community
may occur at a slower rate compared with more shallow areas such as area NMRnew, where the
depth is approximately 26 m.
In accordance with the expected effects of the new hard-bottom substrate (the pipeline), a general
increase in epifauna has been observed since 2011.

13.5

Denmark

The overall objective of the monitoring programme is to evaluate changes in the benthic infauna
communities due to post-lay trenching and to document the potential establishment and growth
of epifauna on the pipelines. The time schedule for the monitoring is presented in Figure 13.6. A
detailed map showing the locations of monitoring stations in Denmark is included in Appendix D.
2009

2010

2011

2012

2013

2014

2015

Monitoring of epifauna

Baseline
None

Figure 13.6 Time schedule for the monitoring programme for benthic fauna in Denmark.

Results and conclusions from the monitoring of epifauna
Field surveys were initiated in June 2011 and repeated in July 2012, August/September 2013 and
September 2014. Each survey included inspection of the pipelines with video cameras mounted on
an ROV at 10 locations. The monitoring locations were chosen in order to include areas where the
pipelines were laid directly on the seabed and areas where the pipelines were post-lay trenched
into the seabed. At each station, recordings of the top and sides of the pipelines were performed
along a stretch of 250 m.
Video recordings and still images from 10 locations in Danish waters in 2014 revealed the establishment
of blue mussels at 8 locations (KP 1050, KP 1056, KP 1070, KP 1078, KP 1079, KP 1100, KP 1106
and KP 1120). Single bryozoans were observed at five locations (KP 1050, KP 1079, KP 1100, KP
1106 and KP 1120); opossum shrimp were observed at two stations (KP 1050 and KP 1100); and
the crustacean Saduri entomon was observed at one station (KP 1100).
In conclusion, a settlement of blue mussels along parts of the pipeline in Danish waters has been
confirmed. The growth as well as increased coverage of blue mussels will most likely continue over
the years, and the establishment of blue mussels within the other areas is expected.

13.6

Germany

The purpose of the monitoring of benthic flora and fauna in Germany is to evaluate potential impacts
from construction works. The time schedule for the monitoring is presented in Figure 13.7. A detailed
map showing the locations of monitoring stations in Germany is included in Appendix E.
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Monitoring of epifauna on the pipeline
Figure 13.7 Time schedule for the monitoring programme for benthic flora and fauna in Germany.
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Results and conclusions from the monitoring of benthic fauna
Monitoring of benthic fauna was carried out in June 2011-2014. Infauna investigations in the vicinity
of the pipeline trenches were concluded in 2013, as no significant differences were revealed at that
time. The final investigation of the benthic invertebrate infauna in 2014, therefore, focused on the
recovery of the temporary sediment storage area only. In 2012, infauna samples were collected using
a van Veen grab. Multivariate analysis of community structure did not reveal significant differences
between the former impact area and the reference area in 2014. Thus, it has also been established
that the temporary sediment storage area used during pipeline construction until November 2011
has fully recovered within three years as expected.
Results and conclusions from the monitoring of epifauna
Monitoring of epifauna was carried out in August 2011-2014. Inspections of the pipeline were carried
out using underwater video recordings (along a 100 m long pipeline section) and scratch sampling.
Investigations in August 2014 focused on Line 2 only.
Line 2 was almost entirely overgrown by blue mussels in the exposed areas in the Pomeranian Bight
(German EEZ). The growth cover decreased from west to east with increasing water depth (from
18 m to 25 m). As in 2011, single individuals of the crustacean genus Jassa were detected again
in 2014. Species of this genus are not indigenous to the Baltic Sea but are known to live in tubes
adhered to the hulls of vessels (known as biofouling). The irregular occurrence of some Jassa
herdmani on the Nord Stream pipelines indicates that these species are unable to permanently
invade hard substrates in the Pomeranian Bight. This assumption was already supported by results
obtained in 2012 showing reproductive failure for the species, probably owing to low salinity. It is
noted that members of this genus were already present in the Baltic Sea before the start of the Nord
Stream Project.
Monitoring activities after construction
Monitoring of terrestrial flora and fauna after construction was carried out in Russia in 2014. The
purpose of monitoring activities was to document possible changes in the rare and protected
species at the Russian landfall. In Germany monitoring after construction was carried out in 2011
and finalised in 2013, with the purpose to document the recovery process of the dune after its
reinstatement. The preliminary results and conclusions from ongoing monitoring activities are
reported in the following sections.
Locations with terrestrial flora and fauna monitoring are shown in Figure 14.1. The locations of
finalised monitoring activities related to construction (2009-2012) and ongoing monitoring activities
related to operation and recovery after construction (2013 onwards) are also indicated.

August 2015 | Nord Stream: Results of Environmental and Socio-economic Monitoring 2014 79 |

| The Nord Stream Project

14 Terrestrial flora and
fauna
> The various habitats along the coast of the Baltic Sea support rich
and unique flora and fauna. In a heavily populated area such as the
coastline of the Baltic Sea, there is an increased risk of habitat
destruction and fragmentation. Habitat destruction vastly increases an
area’s vulnerability to natural disasters and may eventually lead to loss
of ecosystem services. A number of areas of specific environmental
importance are protected in order to preserve the unique ecosystems
of the Baltic Sea.
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14.1

Monitoring programme for terrestrial flora and fauna

Potential impacts
Potential impacts on terrestrial flora and fauna from the Nord Stream Project may be the result of the
removal of soil, vegetation and fauna cover during construction works at the landfall areas.
Monitoring activities before and during construction
Monitoring of terrestrial flora and fauna was carried out in Russia and in Germany. Monitoring was
initiated in 2010 and was finalised in Germany by the end of 2014. Monitoring in Russia will be carried
out once every three to five years from 2015 onwards.
Monitoring in Russia comprises reconnaissance surveys and botanical description along preselected routes and plots. The monitoring programme for the impacts on and the recovery of
terrestrial flora and fauna in Germany will document the recovery process of the dune after its
reinstatement as part of the compensation measure E3 “Development concept for sand and
neglected grassland locations in the landfall area of the Nord Stream Pipeline near Lubmin”.
The results and main conclusions from finalised monitoring of terrestrial flora and fauna during
construction are reported in the Environmental and Socio-economic Monitoring Report covering
2012 /45/.
Monitoring activities after construction
Monitoring of terrestrial flora and fauna after construction was carried out in Russia in 2014. The
purpose of monitoring activities was to document possible changes in the rare and protected
species at the Russian landfall. In Germany monitoring after construction was carried out in 2011
and finalised in 2013, with the purpose to document the recovery process of the dune after its
reinstatement. The preliminary results and conclusions from ongoing monitoring activities are
reported in the following sections.
Locations with terrestrial flora and fauna monitoring are shown in Figure 14.1. The locations of
finalised monitoring activities related to construction (2009-2012) and ongoing monitoring activities
related to operation and recovery after construction (2013 onwards) are also indicated.
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Figure 14.1 Locations of monitoring activities under the terrestrial flora and fauna monitoring programme.
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14.2

Russia

The purpose of the terrestrial flora and fauna monitoring programme in Russia is to assess the
condition and population dynamics of the flora and fauna communities in relation to construction
as well as the recovery of these communities. The time schedule for the monitoring is presented
in Figure 14.2. A detailed map showing the locations of monitoring stations in Russia is included in
Appendix A.
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Figure 14.2 Time schedule for the monitoring programme for terrestrial flora and fauna in Russia.

Results and conclusions from the monitoring of terrestrial flora
Monitoring of terrestrial flora was carried out during the summer/autumn (August-September) in
2010-2014. As in previous years, botanical monitoring in 2014 was performed at 17 monitoring
stations (20 m × 20 m for forest communities and 10 m × 10 m for wetlands and nearshore areas)
located within or on the border of the right of way (impact areas) and approximately 1-2 km outside
the construction site (control areas). Additional field observations along the pipeline route and around
the gas transportation facilities were performed to gain a more detailed description of the onshore
vegetation.
The purpose of the monitoring was to determine the general status of the vegetation cover and
to determine productivity, diversity and potential changes in the flora communities at the Russian
landfall site that were affected by construction activities in 2010-2012. In 2013 and 2014, the aim
of the botanical monitoring was to continue describing the plant communities in the affected areas
and to confirm recovery processes during operation of the pipelines.
No major differences were found in the number and composition of vascular plants registered in
2014 compared to 2013. Approximately 200-220 species of vascular plants have been recorded
annually in the surveyed area since the commencement of monitoring (2010-2014). The variation in
the number of noted species correlates with weather conditions defining the phenological condition
of plants. During the five years of observations of the condition of protected species in the zone
of potential impact of the pipeline, natural dynamics can be observed in the populations of three
rare and protected species related to coastal habitats (Myrica gale, Centaurium littorale, Allium
schenoprasum). Similar to other species of these habitats, they seem to “move in the space of sea
marshes”, i.e. disappear in alluvated areas and appear on stable overgrown drifts.
In 2014, the presence of all five Red Listed species (Chamaepericlymenum suecicum, Woodsia
ilvensis, Centaurium littorale, Myrica gale, Allium schoenoprasum) was confirmed. Their habitats
are located relatively far away from the process corridor of the pipeline and not exposed to gas
transport facilities.
Throughout the survey period (2010-2014) the structure of the forest communities and composition
of dominating species remained stable, no negative impacts were observed. The vegetation is
considered natural at the majority of the sites. In the felling areas, overgrown boweries were formed
representing young stock (birch forest, birch forest with fir present). Ecotopes of sea marshes,
which were exposed to intensive mechanical impact during the period of construction within the
pipeline construction corridor, showed the largest variability. Multispecies hygrophytic and herbous
communities with more or less closed canopy have currently been formed, not only in the monitoring
areas (i.e. in close proximity to the pipeline), but also in the corridor itself. The recovery of the
horizontal mosaic structure in these habitats seemed to be correlated with the biological features of
the different species and with the heterogeneity of the environment.
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The composition of the vegetation communities was similar in 2013 and 2014, indicating stability in
the habitats. The values of the similarity coefficients exceeded the critical (threshold) value by 70% in
almost all cases. That is, the variation in the species composition and the composition of dominant
and co-dominant species were within the range of permissible values.
Overall, it was concluded that there has been no negative impact on the terrestrial vegetation in the
surveyed area caused by the Nord Stream Pipeline.
Results and conclusions from the monitoring of terrestrial fauna
Monitoring of terrestrial fauna was carried out during the summer/autumn (August-September) of
2010-2014 at a number of monitoring stations and routes within and outside of the impact area.
The aim of the monitoring was to describe species composition and the distribution of onshore
mammals, birds and reptiles/amphibians; to evaluate the population structure and vulnerability; and
to detect potential changes in the fauna communities owing to the construction and operation of the
pipelines at the Russian landfall site.
In 2014, monitoring was performed in June and September in the same biotopes where onshore
flora was studied. Owing to the mobility of some animal species, large home ranges, behavioural
peculiarities, high degree of response against anthropogenic disturbances, etc., monitoring of the
onshore fauna was not limited to the assigned stations and routes but included a number of adjacent
biotopes.
A total of 28 taxa, including 7 mammal species, 18 bird species, 2 reptile species and 1 amphibian
species, were detected during the survey in 2014. The results showed that the fauna in the area
bordering the Russian sector of the Nord Stream Pipeline were generally consistent with the fauna
typical to the entire northern coast of the Gulf of Finland.
Overall, the surveys in 2010-2014 showed no negative impact on fauna that could be directly linked
to Nord Stream construction works. Monitoring in 2014 confirmed that the operation of the pipelines
did not affect the fauna communities in the vicinity of the pipelines.
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15 Fisheries
> Commercial fishing is important to a number of coastal communities
in the countries around the Baltic Sea. Pelagic trawls are used mainly
to capture herring and sprat, and bottom trawls are used mainly for
cod and flatfish. The intensity of trawling varies from area to area. The
area around Bornholm is by far the most important bottom-trawling
area, attracting fishermen from nearly all of the countries around the
Baltic. It is particularly important in terms of cod. Other important areas
include the area southeast of Gotland and, to a lesser extent, the area
at the mouth of the Gulf of Finland, although this area tends to be fished
by pelagic trawlers targeting herring and sprat. The landfall area in
Germany, Greifswalder Bodden, constitutes an important fishing area
for herring and to a lesser extent a variety of pelagic species. Herring
are also caught in the eastern Gulf of Finland outside Portovaya Bay,
while pelagic species are caught closer inshore. Fishing in this area is
largely carried out with passive gear.
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15.1

Monitoring programme for fisheries

Potential impacts
Potential impacts from the Nord Stream Project on fisheries may arise owing to the presence of
the pipelines on the seabed. This may lead to a reef effect due to the introduction of a hard-bottom
substrate and thereby a new habitat on the seabed, especially in areas with soft sediment. A reef
effect would be expected to attract demersal fish species to areas in the immediate vicinity of
the pipelines, which might lead to changed fishery patterns. When fishing in the vicinity of (freespanning) pipelines, fishermen may also need to take additional precautions by adjusting their
trawling depth and angle.
Monitoring activities before and during construction
Monitoring of fisheries was carried out in Finland and Sweden. Monitoring was initiated in 2010 and
is expected to be completed by the end of 2017.
The monitoring describes and evaluates the experiences of fishermen fishing in the vicinity of the
pipelines and possible changes in commercial fishery patterns and in fish catches after installation
of the pipelines. In Finland, changes in commercial fishery due to the Nord Stream Pipeline will be
documented by a questionnaire survey. The results of the pipeline freespan and embedment study
will be utilised when evaluating the impacts on fishery. In Sweden, changes in bottom-trawling
patterns and changes in fish species and catch levels (kg) in the immediate vicinity of the pipelines
will be evaluated in particular. This is due to the fact that a possible reef effect would be expected
to attract demersal fish species to areas in the immediate vicinity of the pipeline.
The results from the monitoring in Finland and Sweden, in combination with the results from the
fish monitoring, will be applied to evaluate the effects on fisheries in the other countries in general.
In Germany, there is no monitoring of fisheries. Instead, herring fishery was suspended during the
period of 10-20 April 2011 following the main construction works to offset the impact of dredging for
the project, which took place during herring spawning season (spring to autumn).
Monitoring activities after construction
No monitoring activities for fisheries took place in 2013. In 2014, fishery monitoring was undertaken
in Finland and Sweden. The results from the monitoring activities in 2014 in Sweden and Finland
(spring 2015) are included in the following sections.
The locations of fishery monitoring are shown in Figure 15.1. The locations of finalised monitoring
activities related to construction (2009-2012) and ongoing monitoring activities related to operation
and recovery after construction (2013 onwards) are also indicated.
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Figure 15.1 Locations of monitoring activities under the fisheries monitoring programme.
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15.2

Finland

The purpose of the fishery monitoring programme in Finland is to evaluate whether the Nord Stream
Pipeline has an effect on commercial fisheries. The time schedule for the monitoring is presented
in Figure 15.2. A detailed map showing the locations of monitoring stations in Finland is included in
Appendix B.
2009

2010

2011

2012

2013

2014

2015

Monitoring of commercial fisheries

Baseline
Impact
None

Figure 15.2 Time schedule for the monitoring programme for commercial fisheries in Finland.

Results and conclusions from the monitoring of commercial fishery
A specific survey targeting fishermen will be performed. A “fishery questionnaire” will be developed
for this purpose. The target group includes all fishermen trawling in the Gulf of Finland. The survey will
be carried out to obtain a better perspective on how fishermen have experienced the construction of
the pipelines and how the presence of the pipelines has affected their fishing practices. In addition
to the questionnaire, avoidance of the pipeline area by fishing vessels and changes in fishing
patterns will be monitored. For this purpose, tracking data gathered prior to construction will be
compared with tracking data gathered two years after construction of the pipelines. The results and
conclusions of the monitoring of fisheries in Finland covering the period 2007-2014 was analysed
in spring 2015 and will be presented in the report covering the monitoring activities for 2015. This
report will be issued in 2016.

15.3

Sweden

The purpose of monitoring fisheries along the Nord Stream Pipeline in the Swedish EEZ is to
evaluate changes in bottom-fishery patterns and fish catches. The desk study performed in 2010
covering the years 2000-2009 functions as a baseline for monitoring undertaken after the pipelines
were established. The time schedule for the monitoring is presented in Figure 15.3. A detailed map
showing the locations of monitoring stations in Sweden is included in Appendix C.
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Figure 15.3 Time schedule for the monitoring programme for fisheries in Sweden.
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Results and conclusions from the monitoring of bottom fishery
Monitoring of bottom fishery covering the years 2010-2014 was performed in 2014. The fishery
pattern was evaluated on the basis of vessel monitoring system (VMS) data, which monitors the
position and speed of fishing vessels for each hour of sailing. VMS data on bottom trawling and
bottom net fishery by Swedish fishing vessels have been supplied by the SWaM for the period
2010-2014.The fishery patterns were described in terms of density plots for bottom trawling and
bottom net fishing as well as in terms of the calculated number of fishing vessels trawling across the
pipelines per KP interval. The results of the monitoring 2010-2014 were compared with the results
of the baseline survey.
Bottom trawling close to the pipelines in the period 2010-2014 was limited and generally located in
the western part of the area between KP 930 and KP 950. The activity varies slightly from year to year
and area to area. Bottom trawling activity close to the pipelines was very low in 2010. It increased
slightly in 2011, only to decrease again until 2013. There was another slight increase in 2014.
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From 2010 to 2014, most of the bottom trawling activity was performed outside the Swedish EEZ,
towards Poland. The majority of the bottom trawling activity close to the pipeline system was
performed almost perpendicular to the pipeline route. Very limited parallel trawling was observed
in the area between KP 750 and KP 800 in 2010 and 2011. The general bottom trawling pattern
from 2010 to 2014 was the same as the pattern observed during the baseline survey from 2004 to
2009. Bottom trawling activity (as indicated by the number of trawl tracks and pipeline crossings)
was generally low from 2009 to 2014.
No changes in bottom trawling activity as a result of the pipeline system were observed during the
monitoring period from 2010 to 2014.
For the bottom net fishery in 2010-2014 the following trends were observed. Bottom net fishery
close to the pipeline route is very limited. Activity outside the Swedish EEZ was recorded only in
2010, while no bottom net fishery was observed in the area in 2014. The primary areas for bottom
net fishery were south of KP 950 and further south towards Poland in the period 2010-2014. Some
bottom net fishery was observed in 2013 near Hoburgs Bank (west of KP 750).
Overall, it has been concluded that the general bottom trawling and net fishery patterns in the period
2010-2014 differ from those observed during the baseline survey carried out in 2004-2009. However,
the changes are not assessed as being caused by construction or operation of the Nord Stream
Pipeline, but as a result of natural fluctuations in the presence of fish stocks.
Fish landings
The fish catch pattern is evaluated on the basis of logbook data. Logbook data concerning landings
by Swedish bottom trawling and bottom net fishery have been supplied by SWaM for a five-year
period (2010-2014). The fish catch pattern is described in terms of data extraction from a corridor
with a width of approximately 10 km, both as a total and in sections.
The estimated fish catches by bottom trawling and bottom net fishery in 2010-2014 after installation
of the pipeline system generally show yearly variations in landings of both quota and non-quota fish
species. However, it is evaluated that none of the changes in annual fish landings can be ascribed
to the presence of the Nord Stream Pipeline.
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16 Cultural heritage
> The maritime cultural heritage in the Baltic Sea primarily consists of
wrecks. Wreck sites reflect a diverse group of vessels that vary in
age, size and type. Some wrecks are of no archaeological interest,
whereas others are unique due to either construction method, degree of
preservation, historical context or other factors. The integrity of wreck
sites depends on a number of factors, particularly the manner in which
the vessel sank, conditions on the seabed and subsequent disturbance
of the wreck or wreck site.
To ensure the integrity of cultural heritage sites during pipe-laying,
rock placement and munitions clearance, detailed security and anchor
corridor surveys were performed along the entire route. The security
and anchor corridor surveys consisted of a geophysical assessment,
visual inspection and an expert evaluation of the findings. Findings of
unexpected items during construction works were handled according
to a Chance Finds Procedure, which provides guidelines for actions to
be taken in dealing with chance finds as well as for documentation and
reporting.
The pipe-laying contractor followed specific procedures to ensure that
the handling of anchors, chains and wires did not disturb protected
wrecks (directly or indirectly).
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16.1

Monitoring programme for cultural heritage

Potential impacts
Potential impacts on cultural heritage from the Nord Stream Project may be the result of physical
disturbance during construction or the result of erosion around and on wrecks due to changes in
current patterns during the operation phase. The wrecks may also carry objects on board, such as
munitions, the condition of which requires monitoring to ensure safe pipeline operation.
Monitoring activities before and during construction
Monitoring of cultural heritage was carried out in Russia, Finland, Sweden and Denmark. Monitoring
was initiated in 2009 and was completed in Russia in 2011.
Monitoring included visual inspections by ROV of selected wrecks along the pipeline route. The
wrecks were selected in close cooperation with the relevant authorities in the respective countries.
During monitoring, an ROV was lowered to the archeologically significant wreck sites and certain
prominent features of the wrecks were visually inspected using underwater video cameras. The
purpose of the monitoring was to document that the wrecks had not been damaged by munitions
clearance and pipeline construction, including anchor-handling, post-lay trenching and rock
placement.
The results and main conclusions from finalised monitoring of cultural heritage during construction
of the pipelines, which took place in Russia, Finland, Sweden and Denmark from 2009-2012, are
reported in the Environmental and Socio-economic Monitoring Report covering monitoring activities
in 2012 /45/.
Monitoring activities after construction
Monitoring of cultural heritage will continue throughout the operation phase in Finland. In Sweden,
2013 was the last year of monitoring, and in Denmark monitoring will continue until 2016. Monitoring
of cultural heritage in Finland in 2013 and 2014 was carried out as part of the external pipeline
inspection surveys. Monitoring of cultural heritage was carried out in Denmark in 2014 and will be
conducted again in 2016. The aim of the monitoring is to document whether the presence of the
pipelines causes enhanced erosion around the wrecks and whether the condition and position of
wrecks and potential objects on board with respect to the pipeline have remained unchanged. In
Sweden, monitoring was carried out in 2013 at two wrecks that were not monitored in 2012. The
preliminary results and conclusions from ongoing monitoring activities are reported in the following
sections.
The locations of cultural heritage monitoring are shown in Figure 16.1. The locations of finalised
monitoring activities related to construction (2009-2013) and ongoing monitoring activities related
to operation and recovery after construction (2013 onwards) are also indicated.
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Figure 16.1 Locations of monitoring activities under the cultural heritage monitoring programme.

16.2

Finland

The purpose of monitoring of cultural heritage in Finland is to assess whether Nord Stream operations
have affected four wrecks located in close proximity to the pipelines. The time schedule for the
monitoring is presented in Figure 16.2. A detailed map showing the locations of monitoring stations
in Finland is included in Appendix B.
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Figure 16.2 Time schedule for the monitoring programme for cultural heritage in Finland.
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Results and conclusions from the monitoring of cultural heritage
The inspection of wrecks in the Finnish EEZ was conducted in connection with the external surveys
of the pipelines in the period July-October 2014. The survey included ROV visual inspection and an
MBES survey. The ROV was equipped with a colour camera, obstacle avoidance sonar, an altimeter
and a depth sensor. The MBES survey covered the full extent of the wrecks.
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The four wrecks included in the monitoring programme are:
•
•
•
•

Wreck 1 (3 m from pipeline 2)
Wreck 2 (27 m from pipeline 1)
Wreck 3 (124 m from pipeline 2)
Wreck 4 (91 m from pipeline 2).

The results of the 2014 monitoring were not available at the time of submission of this report and will
be presented in the annual monitoring report for 2015.

16.3

Denmark

The purpose of the cultural heritage monitoring programme in Denmark is to verify that construction
in the vicinity of culturally significant wrecks proceeded as planned and that the presence of the
pipelines on the seabed does not cause erosion around the wrecks. The time schedule for the
monitoring is presented in Figure 16.3. A detailed map showing the locations of monitoring stations
in Denmark is included in Appendix D.
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Figure 16.3 Time schedule for the monitoring programme for cultural heritage in Denmark.
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Results and conclusions from the monitoring of cultural heritage
Monitoring of cultural heritage objects in Danish waters was carried out in October (pre-lay
monitoring) and November 2010, January 2011, July 2012 and September/October 2014 (postlay). During the anchor corridor survey carried out in 2009 a total of 41 wrecks/cultural heritage
objects were identified. The monitoring programme includes the two wrecks situated closest to the
Nord Stream Pipeline, a wooden wreck (S-DK1-2-36-4472) and an iron wreck (S-S33-3802). Each
monitoring survey involved video recordings of the wrecks using an ROV in addition to an MBES
survey covering the full extent of the objects and a stretch of the pipeline in close proximity to the
wrecks. An assessment of potential impacts on the wrecks caused by construction of the pipelines
was carried out by comparing positions and images of selected features of the wrecks obtained
before and after installation of the pipelines.
Video recordings and 3D images obtained during the 2014 survey showed that both wrecks were
in the same condition as in 2010, 2011 and 2012 and that no erosion had taken place around the
wrecks. Thus, no detectable changes in the condition of the wrecks have been documented.
The final monitoring of cultural heritage in Denmark is planned in 2016 to further document that the
presence of the pipelines on the seabed does not cause erosion around the wrecks.
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17 Social impacts
> The social impact of a project refers to an impact on people, the
community or society that causes changes in human welfare or the
distribution of welfare. Potential social impacts can be direct (such
as worry, fear or diminished residential comfort) or indirect (such as
changes in scenery or nature that have an impact on human well-being).
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17.1

Monitoring programme for social impacts

Potential impacts
Potential social impacts from the Nord Stream Project include all potential impacts on people, the
community and society.
Monitoring activities before and during construction
Monitoring of social impacts was carried out only in Finland. A postal survey conducted during the
EIA phase took place as the only monitoring activity before and during construction in Finland from
2008-2009.
Monitoring activities after construction
Monitoring activities after construction is scheduled for 2015.

17.2

Finland

The purpose of the social impacts monitoring programme in Finland is to assess whether the results
of the social impact assessment during the EIA phase can be confirmed. The time schedule for the
monitoring is presented in
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Figure 17.1 Time schedule for the monitoring programme for social impacts in Finland.

None

Results and conclusions from the monitoring of social impacts
In accordance with the monitoring programme for operation, a concluding survey was scheduled to
be carried out in 2014. However, it was agreed with the Finnish authorities in autumn 2014 that the
social survey will be postponed to 2015.
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18 Conventional munitions
> The Baltic Sea was heavily mined during World War II, and even though
known mine areas were swept after the war, thousands of mines are still
present on the seabed today. The largest quantity of mines is located
in the Gulf of Finland. All identified sea mines within the Nord Stream
installation corridors were removed before construction commenced.
This was achieved by an individual evaluation of each munitions objects.
Some munitions were moved others were removed by placing a small
charge next to the identified munitions objects on the seabed using
an ROV. The charges were then detonated from a ship located a safe
distance from the targets, thereby destroying the munitions object. All
debris were thereafter collected from the seabed. Munitions outside the
construction corridor were left as is.
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18.1

Monitoring programme for conventional munitions

Potential impacts
Potential impacts on the Nord Stream Pipeline from munitions can be caused by the remaining
munitions in the vicinity of the pipelines being displaced closer to the pipelines, thereby posing a
risk to safe operation of the pipeline system.
Monitoring activities before and during construction
Monitoring of conventional munitions displacement was carried out in Finland. The monitoring was
initiated in 2012. The displacement/movement of the known munitions or munitions-related objects
inside the installation corridors was monitored with ROV mounted cameras.
Monitoring activities after construction
Monitoring of munitions in Finland continues regularly throughout the operation phase and was
undertaken in 2013 and 2014. The purpose of munitions monitoring in Finland is to monitor
displacement/movement of 25 munitions that are located in the vicinity of the pipelines and to verify
that the munitions have not been displaced or dragged in close proximity to the pipelines (+/- 7.5 m).
In addition, possible new objects and targets in the pipeline installation corridor will be surveyed. On
the basis of the monitoring results from the inspections in 2012 and 2013, it was concluded that there
was no visible change of any of the munitions and that no displacement of the objects had occurred.
In 2014, monitoring of conventional munitions was performed as part of the annual external pipeline
inspection surveys. The frequency of future surveys will depend on the results of previous surveys
and may decrease over the years.

18.2

Finland

The time schedule for munitions monitoring in Finland is presented in Figure 18.1. A detailed map
showing the locations of monitoring stations in Finland is included in Appendix B.
2009

2010

2011

2012

2013

Monitoring of conventional munitions

2014

2015

Baseline
Impact

Figure 18.1 Time schedule for the monitoring programme for conventional munitions.

None

Results and conclusions from the monitoring of conventional munitions
The locations of known munitions were observed in connection with the external surveys of the
pipelines in July-October 2014 in the Finnish EEZ. Because of a delay in the contractor survey reports
the results of munitions monitoring were not available at the time of submission of this report. The
results of the 2014 monitoring will be presented in the annual monitoring report for 2015.
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