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This report summarises the results of the environmental and socio-economic monitoring for the 
Nord Stream Project for 2012. The results have been reported in detail to the relevant nation-
al 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
The year 2012 was yet another eventful year for the Nord Stream Project with the pipelay of Pipe-
line 2 being finalised in April. In October 2012 Pipeline 2 started transmitting gas and both pipelines 
are now operational. 

In terms of environmental impact management, 2012 was the last year with monitoring related to 
construction. The monitoring results confirm that impacts from construction were local, temporary 
and at most, of minor significance and thus in line with the predictions in the environmental impact 
assessments. From next year on, focus will be on monitoring activities related to recovery.

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 
programmes were drawn up in compliance with the permit conditions in each country and were 
prepared in close consultation with relevant national authorities. 

This report is the third of six planned annual reports, the purpose of which is to document environ-
mental effects during construction and the recovery period. The environmental and socio-economic 
monitoring is focused on environmentally sensitive areas and other receptors which potentially could 
be affected by the Nord Stream Project.

The report is established to give an overview of Nord Stream’s comprehensive environmental and 
socio-economic monitoring carried out so far (until the end of 2012). The report gives an overview of 
the national monitoring results in each of the five countries which the pipeline crosses. Also results 
of monitoring of potential transboundary effects into Estonia are included. 

Each chapter describes, per target of impact, the activities in each of the five countries which the 
pipeline crosses, and includes the purpose of the programme, methods used, locations, results 
and conclusions. 

Additional information can be found on the Nord Stream website www.nord-stream.com.

Permitting Director
Nord Stream AG

Foreword  |
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Abbreviations and  
definitions
ADF Admiral Danish Fleet

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)

CONTROL long-term water quality monitoring station (Finland)

CPUE catch per unit effort

CTD conductivity, temperature and depth

CTDO conductivity, temperature, depth and oxygen

CWA chemical warfare agents

DEMA Danish Emergency Management Agency

DW dry weight

EEZ exclusive economic zone

EIA environmental impact assessment

ES environmental study

EST Estonia

FCG flooding, cleaning and gauging

GOM German Oceanographic Museum

HC5 hazardous concentrations (for 5 % of the species)

HEGP hazardous exogenous geological processes 

HELCOM the Helsinki Commission

HNB Fish and epifauna monitoring station on a location without seabed intervention works 
between Hoburgs Banks and Norra Midsjöbanken (Sweden)

HP hydrogeological phenomena

HSES health, safety, environmental and social (management system)

IFC International Finance Corporation

IMO International Maritime Organisation

ISO International Standard Organization 

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
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MAC maximum allowable concentration (without tax payment)

MARNET Marine Environmental Monitoring Network in the North Sea and Baltic Sea

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

MBES multibeam echo sounder

MSCS Maritime Surveillance Centre South

Natura 2000 an ecological network of protected areas in the territory of the European Union

NMR Fish and epifauna monitoring station on a location without seabed intervention works near 
Norra Midsjöbanken (Sweden)

NMRnew Epifauna monitoring station on a location with rock placement near Norra Midsjöbanken 
(Sweden)

NMT Fish and epifauna monitoring station on 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)

OBS optical backscatter

OECD Organisation for Economic Co-operation and Development

PAHs polycyclic aromatic hydrocarbons

PCB polychlorinated biphenyls

PEC predicted effect concentration

Pig pipeline inspection gauge

PNEC predicted no-effect concentration

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

ROV remotely operated vehicle

RQ risk quotient

SED sediment monitoring station (Finland)

SMHI Swedish Meteorological and Hydrological Institute

SSC suspended sediment concentration

SSS side scan sonar

SST sea surface temperature

STDEV standard deviation

TBT tributyltin

WPUE weight per unit effort
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Summary
Nord Stream’s environmental and socio-economic monitoring programme has been designed and 
implemented in order to fulfil the requirements and commitments under the respective jurisdictions 
of the five countries that the Nord Stream Pipeline crosses. Monitoring results are presented in de-
tails in the national reports:

• 2010: /1/, /2/, /3/, /4/, /5/ 
• 2011: /6/ /7/ /8/ /9/ /10/ 
• 2012: /11/, /12/, /13/, /14/, /15/

The purpose of this report is to summarise the results and conclusions from the monitoring carried 
out until the end of 2012. The figure below lists the subjects monitored in 2012. Short summaries of 
the conclusions of the monitoring programme in each country are provided in the following sections.

Subject Russia Finland Sweden Denmark Germany

Physical and chemical environment

Water quality + + + + -

Seabed sediments + + - + +

Hydrography and seabed topography + + - - +

Onshore soil + - - - -

Landscape and topography + - - - +

Air quality + - - - -

Noise and pressure waves + - - - +

Biological environment

Fish and plankton + - + + +

Birds + - - - +

Marine mammals + - - - +

Benthic flora and fauna + + + + +

Terrestrial flora and fauna + - - - -

Socio-economic environment

Fisheries - - - - -

Cultural heritage - + + + -

Munitions objects

Chemical munitions objects - - - + -

+: Monitored in 2012 at selected/relevant locations

 -: Not monitored in 2012

Figure 0.1 Subjects monitored in 2012

Monitoring in Russia 2012
The 2012 monitoring surveys carried out in Russia covered water quality; seabed sediments; seabed 
topography; onshore soil; landscape and topography; air quality; noise; fish and plankton; birds; ma-
rine mammals; benthic flora and fauna; and terrestrial flora and fauna. Data collected in 2012 have 
been evaluated against data collected in previous years when available. 

Water quality. Concentrations of heavy metals, except total iron, in water samples taken along a 
stream that runs parallel to the Russian landfall site did not exceed the maximum allowable concen-
tration (MAC). Concentrations of total iron (ranging between 0.86-5.2 mg/l) were above the MAC (0.3 
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mg/l). Similar high levels were detected in 2010 and 2011, as well as prior to Nord Stream construc-
tion work, and are typical for the assessed area. Concentrations of phenols and polychlorinated bi-
phenyls (PCBs) did not exceed the MAC. Overall, no mentionable changes have been observed in 
the onshore water quality since the first monitoring survey in 2010. 

Results from monitoring of water quality during the hydrotesting of Pipeline 2 were similar to the re-
sults obtained during hydrotesting of Pipeline 1 in 2011. Only minor and locally occurring changes 
in the measured parameters were detected between the years. Water samples from Portovaya Bay 
showed small variations in oxygen content, salinity and suspended sediment concentrations (SSC). 
However, as the monitoring period coincided with a period of rough weather it is possible that these 
variations were a natural occurrence. No pollutants in the marine environment caused by hydrotest-
ing activities were reported. 

Results from the post pipe-lay monitoring in Portovaya Bay did not reveal any levels of the measured 
parameters (physical, chemical, metals, polycyclic aromatic hydrocarbons (PAHs), PCBs and pesti-
cides) above the MAC and no significant negative impacts of construction or presence of the Nord 
Stream Pipeline on water quality were detected. The same was true for the post pipe-lay monitoring 
in the deep-water section of the eastern Gulf of Finland.

Satellite and radar monitoring of the potential effect on the marine environment from thermal con-
vection from the pipeline (mediated by preheated gas transfer through Pipeline 1) did not reveal any 
anomalies in ice cover, ice structure, sea surface temperature (SST), chlorophyll concentrations or 
SSC.

Seabed sediments. The sediments within Portovaya Bay consist mainly of clay, loam, loamy clay, 
silt, sandy clay and sand. Sediments were classified as “clean” at 10 sampling points. At three sam-
pling points, the sediments were characterised as “weakly contaminated” due to increased levels of 
zinc, arsenic and cadmium. At eight sampling stations, the sediments were characterised as “mod-
erately contaminated” due to increased levels of copper, zinc, nickel and cadmium. However, the 
measured levels of heavy metals were below the MAC. The contaminated sediments identified dur-
ing the survey were not attributable to the Nord Stream construction works, but to shipping activity 
in the region. Sediments within Portovaya Bay where seabed intervention works were carried out 
were characterised as “clean”, with contaminant levels below the threshold level.

Seabed topography. Results of the monitoring of hydrography and seabed topography showed that 
the impact on the seabed caused by the Nord Stream construction works was negligible. Winter 
and spring storms of 2011 and 2012 eliminated the deviations from initial relief as confirmed by cor-
responding seabed profiling surveys performed in 2011 and 2012.

Onshore soil. In 2012, the measured levels of all parameters were below the MAC. A slight decrease 
in the content of toxic substances has been detected since the monitoring programme was initiated 
in 2009. No negative impacts on the onshore soil from construction or the presence of the Russian 
landfall site have been detected.

Landscape and topography. In 2012, investigations of potentially hazardous soil subsidence and 
flooding (denoted exogenous geological processes (HEGP) and hydro-meteorological phenomena 
(HP)) along a 100 m wide strip of land within the Russian landfall site showed that the risk of HEGP 
and HP was minimal.

Air quality. In 2012, all measurements of nitrogen dioxide, carbon monoxide, particulates and hy-
drocarbons were below the MAC.
 
Noise. Noise levels did not exceed threshold levels during or after the Nord Stream construction 
works (2010, 2011 and 2012). Furthermore, construction works did not exert a considerable noise 
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impact on the immediate environment, including the nearest residential village of Bolshoy Bor.

Fish and plankton. Fish monitoring during 2012 identified 16 fish species comprising 6 families. 
These results are similar to results obtained in 2011, with a slightly higher diversity compared with 
the initial impact survey carried out in 2010. 

In general, species diversity and total biomass of zooplankton have increased since 2010, both 
within Portovaya Bay and in the deep-water section. Biomass in the deep-water section decreased 
slightly between 2011 and 2012, which was probably due to natural causes (lower mean tempera-
tures and more rough weather events). The fact that biomass in this area increased between 2010 
and 2011, where the most intense construction works were carried out, supports this conclusion. 

The total biomass of phytoplankton within Portovaya Bay increased since 2010. In the deep-water 
section, the biomass decreased compared with 2010 but increased between 2010 and 2011, when 
the main construction activities were carried out. Smaller variations in biomass are normal and may 
be explained by physical and chemical variations in the marine environment. 

Birds. In 2012 a total of 43 bird species (including 24 breeding species and 19 migratory species) 
were recorded. The composition of breeding birds detected during 2012 is typical for the area. The 
highest abundance of birds (2,963 birds belonging to 31 species) was observed in late September.  
Monitoring of the bird population in Portovaya Bay indicates an ongoing recovery after the Nord 
Stream construction works. 

Marine mammals. No marine or semi-aquatic mammals were detected along the pipeline route in 
2012. 

Benthic flora and fauna. Overall, the average abundance of both macrozoobenthos and meioben-
thos has increased in the deep-water area of the eastern Gulf of Finland since 2010. Within Por-
tovaya Bay, the average abundance of macrozoobenthos and meiobenthos was slightly lower in 
2012 compared with 2010 and 2011. The differences in meiobenthos communities in Portovaya Bay 
were reflected in lower species diversity in 2012 compared with previous years. However, biomass 
rates did not show significant changes.  

Results of monitoring of macrophytes showed evidence of an ongoing recovery of the macrophyte 
communities within the area affected by the Nord Stream construction works. The recovery pro-
cess is indicated by an increase in species diversity, a rise in spatial distribution and the arrival of 
rare and protected species. 

Terrestrial flora and fauna. No significant changes of the terrestrial flora, including populations of rare 
and protected species, in the Russian landfall area have been detected since the baseline moni-
toring in 2010. Reinstatement of areas stripped of topsoil during construction works has been suc-
cessful. Changes in the flora were local within the construction site (60 m to 100 m wide), where the 
soil and vegetation cover has been removed entirely and no unexpected negative effects have been 
observed. In addition, no unexpected, negative impacts on fauna have been directly linked to the 
Nord Stream construction works. Impacts are described as short-term, temporary and insignificant 
compared with other, long-term anthropogenic impacts in the area.

Monitoring in Finland 2012
The 2012 monitoring surveys carried out in Finland covered water quality; seabed sediments; hy-
drography and seabed topography; benthic fauna and cultural heritage. Data collected in 2012 have 
been evaluated against data collected during the baseline survey and subsequent monitoring sur-
veys. The findings have subsequently been compared with the predicted impacts in the national EIA. 

Water quality. Monitoring of long-term water quality has provided background information of natu-
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ral changes in sea water quality during the Nord Stream construction phase. Results showed minor 
variations in temperature, salinity and oxygen and turbidity levels were low in all years. In 2012, the 
highest measured SSC was 23 mg/l, which coincided with rough weather and strong currents. No 
influence from the Nord Stream construction works has been documented. 

Results from the monitoring of metals from a sacrificial zinc anode mounted on the pipeline showed 
no difference in metal concentrations close to the anode compared to natural background levels.

Seabed sediments. Monitoring of contaminants in seabed sediments adjacent to rock placement 
and munitions clearance activities revealed that contaminant concentrations were generally low. 
The concentration levels of most metals were slightly lower during 2012 than in previous years and 
are most likely a reflection of the annual differences in the physical composition of the surface sedi-
ments. 

Large spatial variations in the concentration of organotins have been measured throughout the moni-
toring period and are a reflection of the heterogeneous distribution of tributyltin (TBT) in the surface 
sediments caused by ship traffic close to the sampling area. All measured concentrations of dioxins 
and furans have been low throughout the monitoring period.

Transboundary monitoring of contaminants in seabed sediments in the Estonian exclusive economic 
zone (EEZ) revealed that contaminant concentrations were generally low, and results confirmed that 
Nord Stream construction activities carried out in the Finnish EEZ did not have any measurable im-
pact on the sediment contaminant concentrations in the Estonian EEZ.

Hydrography and seabed topography. Results from long-term monitoring of currents showed that 
during 2012 the current magnitudes increased and showed more variation towards autumn. The 
average current magnitude during the entire monitoring period (2009-2012) was very low (0.05 m/s 
in the bottom layers and 0.09 m/s in the top layers).

The total amount of rock material placed on the seabed throughout the construction phase was 
slightly larger than originally assessed. On the entire project the rock placement was within an ac-
ceptable volume. However, when taking into account the areal extent of seabed covered with rock 
material, compared with the entire area of the Gulf of Finland and the fact that the deep sea areas 
in the Gulf of Finland support almost no life at present, the conclusions assessed prior to construc-
tion, including low impact of minor significance, have not changed.

Benthic fauna. Since 2010, the biomass of infauna at the HELCOM stations monitored has in-
creased. In 2012, benthic fauna was found at all stations for the first time since monitoring was initi-
ated. The three most abundant taxa in 2012 were the polychaetes Marenzelleria sp. and Harmothoe 
sarsi and the crustacean Monoporeia affinis. Of these, the most common species were Marenzel-
leria sp. with abundances ranging between 101-917 individuals/m2. In comparison, abundances of 
Harmothoe sarsi and Monoporeia affinis ranged between 6-39 individuals/m2 and 3-48 individuals/
m2, respectively.

Cultural heritage. The condition of four previously monitored wrecks near the pipelines was re-in-
spected as part of the external pipeline inspection of Pipeline 1. The comparison between the post-
lay survey condition and the results of the 2012 survey indicated that there were no changes to the 
wrecks related to the Nord Stream construction works or operation. The locations of the wrecks 
had remained unchanged.

Monitoring in Sweden 2012
The 2012 monitoring surveys carried out in Sweden covered water quality; fish; benthic fauna; and 
cultural heritage. Data collected in 2012 have been evaluated against data collected in previous 
years when available. 
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Water quality. In 2012, suspended sediment concentrations of up to 7.3 mg/l were measured close 
to the spill source (the plough), more than 4 km from the Natura 2000 areas. The plume was rap-
idly diluted, and at a distance of 500 m from the plough (in the direction of the current) the level had 
decreased to less than 4 mg/l. This corresponded to the results obtained during the 2011 monitor-
ing survey. In both years, all measured SSC were thus well below the 15 mg/l (above background) 
threshold requirement stated in the Swedish permit, and results showed that the assumptions and 
results of the sediment spill modelling, carried out as part of the Swedish ES, were conservative 
(i.e. the actual sediment spill rate and the increase in sediment concentrations were lower than as-
sessed).

Fish. During monitoring surveys carried out this far (2010-2012) a total of 10 species have been de-
tected along the pipeline, the most abundant being cod (Gadus morhua). In general, monitoring re-
sults indicate a trend of increasing fish species abundance. However, the data shows relatively large 
spatial and temporal variations and since the same trend has been recorded at both the reference 
and the impact sites, it may reflect natural variations. 

At the two Natura 2000 areas situated close to the pipelines (Hoburgs Bank and Norra Midsjöbank-
en) a total of 10 fish species have been reported throughout the monitoring period (2010-2012). The 
most abundant species were cod, flounder (Platichthys flesus) and turbot (Scophthalmus maximus). 
The total abundance of fish has increased slightly since 2010. 
 
Benthic fauna. Since the first monitoring survey carried out in 2010, the abundance, biomass and 
number of species of the infauna have increased at Hoburgs Bank and Norra Midsjöbanken. The 
abundance and biomass of infauna was high at all stations in 2012, including at a station 50 m from 
Pipeline 2. The high abundance and biomass at this station suggests that trenching works in the area 
did not cause any negative effects. The general significant increase of benthic fauna in the whole 
area likely reflects natural variations.

Results from monitoring of epifauna revealed one mobile species, the crustacean Saduria entomon, 
on and next to the pipeline, but not in as high numbers as in 2011 (300 individuals in total in 2011 
compared with 131 individuals in total in 2012). 

Cultural heritage. A total of eight wrecks were monitored in 2012. Four of the wrecks (R-18-37250, 
R-32-92558, R-20-110213 and R-21-95650) were in the same condition as prior to construction of 
the Nord Stream Pipeline. One wreck (R-23-94325) was difficult to inspect due to low visibility, how-
ever, no apparent changes in the condition of this wreck were detected. The wrecks R-23-94498 and 
R-29-93462 were in the same condition, but slightly more covered with sediment, as prior to con-
struction of the Nord Stream Pipeline. One wreck, R-19-37854, was impacted by an anchor chain 
during the Nord Stream construction works. The last of the nine wrecks of cultural significance in 
Sweden (R-32-92762) will be monitored during 2013. 

Monitoring in Denmark 2012
The 2012 monitoring surveys carried out in Denmark covered water quality; seabed sediments; fish; 
benthic fauna; cultural heritage; and chemical munitions. Data collected in 2012 have been evalu-
ated against data collected in previous years when available.

Water quality. In 2012, suspended sediment concentrations up to 13.9 mg/l were measured close 
to the spill source (the plough). The plume was readily diluted, and at a distance of 500 m from the 
plough (in the direction of the current) the level had decreased to less than 4 mg/l. Results from 2012 
are similar to the results obtained under  the 2011 monitoring survey. In both years results showed 
that the assumptions and results of the sediment spill modelling carried out as part of the Danish 
EIA were conservative (i.e. the actual sediment spill rate and the increase in sediment concentra-
tions were lower than assessed).
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Seabed sediments. No intact chemical warfare agents (CWAs, i.e. sulphur mustard, adamsite, clark 
I, triphenyl arsine, α-chloroacetophenone, tabun, lewisite I and II or components of arsine oil) were 
detected throughout the monitoring period (2010-2012). In 2012, degradation products were found 
in nine out of 98 samples, compared to ten samples in 2011 and two samples in 2010. Concentra-
tions of the detected CWA residues were low and comparable between the years. Thus, the poten-
tial negative impact on the marine environment caused by the Nord Stream construction works is 
low or non-existent. 

Fish. The community structure of demersal fish observed along the pipeline in 2012 was similar to 
results from the 2010 and 2011 surveys. In all years, the most abundant species was cod. Other 
demersal species such as shorthorn sculpin (Myoxocephalus scorpius), four bearded rockling (En-
chelyopus cimbrius), turbot and lumpfish (Cyclopterus lumpus), were only documented sporadically 
and in low numbers. No negative trend was found when comparing baseline data from 2010 with 
the data from post construction monitoring from 2011 and 2012.   

Benthic fauna. The average abundance of infauna increased from 782 individuals in 2010 to 1253 
individuals in 2011 and to 1403 individuals in 2012. In 2012, the benthic community included a total 
of 22 species and higher taxa. The structure of the benthic community was significantly different 
between the two transects due to differences in abundance and biomass of the dominant species. 

Video recordings and still photos revealed a probable establishment of blue mussel (Mytilus edu-
lis) at three locations (KP 1056, KP 1070 and KP 1100). Establishment of a sessile hydroid species 
was detected at one location (KP 1046). In 2011, no establishment of sessile species was observed 
whereas one mobile species (Saduria entomon) was detected.

Cultural heritage. A post-construction survey with remotely operated vehicle (ROV) has shown that 
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), were in the same condition in 2012 (after construction) as in 2010 
and 2011 (before construction). No changes in the condition of the wrecks have been detected since 
start of construction. 

Chemical munitions. Prior to construction works a total of seven chemical munitions were identi-
fied in the route corridor in Danish waters. Each of these was monitored during construction works. 
Comparison of results obtained during the 2010, 2011 and 2012 monitoring surveys did not reveal 
any changes in the visual appearance of the munitions. Thus, the integrity of the munitions was pre-
served.
  
Monitoring in Germany 2012
The 2012 monitoring surveys carried out in Germany covered seabed sediments; seabed topogra-
phy; landscape and topography; noise; fish; birds; marine mammals and benthic flora and fauna. 
Data collected in 2012 have been evaluated against data collected in previous years when available.

Seabed sediments. No concentrations of contaminants throughout the sampling period (2011 and 
2012) exceeded the relevant threshold value of the German dredging/dumping regulations. 

Seabed topography. In general, reinstatement of seabed topography in the trenched areas was 
within the range of ± 30 cm compared to the planned design. The spatial footprint analysis revealed 
a total impact area of 3.1 km2, and only approximately 0.4 km2 were located beyond the expected 
impact zone of ± 25 m on either side of the trench of Pipeline 2. 

Landscape. Dune reinstatement in the landfall area of the Nord Stream Pipeline near Lubmin was 
completed successfully in 2011. In 2012 infrastructure for horse grazing was finalised and horse 
grazing initiated.
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Noise. During the monitoring period of 27 days in 2012, four violations of noise thresholds were re-
corded, resulting from pre-commissioning activities for Pipeline 2. The increased noise levels were 
caused by weather induced cooling requirements for the compressors.  In August, pre-commis-
sioning activities at the nearby Gascade gas-receiving terminal resulted in temporary noise levels 
above nighttime threshold values for four days. 

Fish. A total of 11 and 12 species were recorded in 2011 and 2012, respectively. In both years, the 
most abundant species were three-spined stickleback (Gasterosteus aculeatus), common goby (Po-
matoschistus microps), and sand goby (Pomatoschistus minutus). In general, the results obtained in 
2012 were similar to the results obtained during the baseline investigation in 2008.

Birds. During the 2012 monitoring the total number of staging seabirds in midwinter and spring was 
comparable to the number observed during the baseline study in 2006-2008 and the post-con-
struction survey of 2011. A new maximum was recorded for red-throated diver (Gavia stellata) and 
slavonian grebe (Podiceps auritus). 

Marine mammals. Harbour porpoises were detected on 14 % of all recording days. This number is 
higher than what could be expected based on previous studies in the area. Throughout the monitor-
ing period (2010-2012) the majority of harbour porpoises were detected between August and Octo-
ber. The findings correspond to results from former studies in the area, and may indicate a migration 
of harbour porpoises from the Danish Belt Sea into the Pomeranian Bight during late summer/au-
tumn and a migration of Baltic Proper porpoises into the area during February. Maxima in porpoise 
detections coincided with Nord Stream construction periods during autumn. No displacement ef-
fect of construction works on the harbour porpoises was detected and the overall seasonal pattern 
of porpoise presence did not seem to be affected.

Benthic flora and fauna. The number of recorded macrophyte species was similar between the 
baseline investigation in 2007 and the surveys carried out in 2011 and 2012. Compared with the 
unaffected areas nearby, the macrophyte cover as well as the species diversity in the vicinity of the 
former cofferdam construction area (30 m width) and its surroundings (± 50 m) was still significantly 
reduced. 

All native invertebrate species had re-invaded the backfilled trench in abundances similar to those 
found prior to construction activities. Since 2011, abundances have increased and reached those 
found during the baseline investigation in 2006. The differences found between impact and refer-
ence areas in 2011 were not detected in 2012. Overall biomass was significantly lower (four times) in 
2012 in the vicinity of the backfilled trench compared to the reference area. Recovery of the bivalve 
Mya arenaria proceeded slower than expected inside Greifswalder Bodden at water depths below 
5 m, which may be caused by a lower bedload import than expected. 
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1 Introduction
The Nord Stream twin pipeline system through the Baltic Sea runs from 
Vyborg, Russia, to Lubmin, Germany. The pipelines were built and are 
operated by Nord Stream AG. The Nord Stream route crosses the EEZs 
of Russia, Finland, Sweden, Denmark and Germany, as well as the ter-
ritorial waters of Russia, Denmark and Germany.

The two 1,224-kilometre offshore pipelines constitute a direct connec-
tion 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 quar-
ter 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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1.1 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 until the end of 2012. Nord Stream’s moni-
toring programme was designed and implemented in order to fulfil the requirements and commit-
ments under the respective jurisdictions of the five countries. Further requirements and commit-
ments, arising from the project’s financing phase, resulted in Nord Stream implementing the project 
in conformance with the IFC Standards, the Equator Principles, ISO 14000ff and the OECD Com-
mon Approaches.

Nord Stream is continuing the national approach from the permitting process in order to ensure 
compliance with the national permits during construction and operations phases. Thus, the national 
monitoring programmes are based on the findings of the national EIAs (ES for Sweden) found here: 

• Russia /16/, /17/
• Finland /18/ 
• Sweden /19/
• Denmark /20/ 
• Germany /21/

1.2 Nord Stream monitoring programme and reporting

Because the Nord Stream monitoring programmes are based nationally, they are aligned to the leg-
islation in each country. However, the international consultation process (the Espoo consultation) 
as part of the permitting process has 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 relevant national authorities. The monitor-
ing 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 impacts, or impacts that 

are greater 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; and
• to safeguard the environment.

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

• Russia /22/ /23/ /24/
• Finland /25/ /26/ /27/
• Sweden /28/
• Denmark /29/
• Germany /30/

and outlined in the Overall Environmental and Social Monitoring Programme /31/. 
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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 vari-
ations and the nature of the construction works.  
 
The purpose of each monitored subject and the results gathered so far are described in Chapters 3 
through 17. For each subject and for each country, the purpose of the monitoring is described and 
a summary of monitoring activities and results achieved during 2012 is provided. To give a complete 
overview of monitoring activities during the construction phase, the main results and conclusions 
from monitoring activities that have been finalized and reported in previous years (2010 and 2011) 
are also presented. Maps showing the detailed monitoring locations in each of the five countries are 
presented in Appendices A-E.

Annual status reports covering the entire Nord Stream monitoring programme are elaborated for 
each year of monitoring. The present report is the third report. Reporting began in 2011 with the 
report covering monitoring activities in 2010 /32/. The report covering monitoring activities in 2011 
was issued in 2012 /33/.
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2 Construction works
Depending on the specific activity, the location along the pipeline route, 
and the period in which an activity is performed, construction works 
may cause different effects on the environment. Therefore, the combi-
nation of receptor sensitivity, the type of construction activities and the 
timing of the specific construction activities governed which monitoring 
activities were performed in the individual countries and at what time. 

In addition to environmental monitoring, numerous engineering inspec-
tions and surveys applicable to the entire route have been carried out 
immediately before, during and after construction works to ensure the 
highest level of safety and accuracy in construction. These surveys are 
not described further in this report, as they were an integral part of 
construction activities rather than related to environmental monitoring. 
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2.1 Overview

An overview of pipeline construction activities in the five countries in 2012 is outlined on the map 
in Figure 2.1. During 2012 pipe-laying of Pipeline 2 continued on the remaining part of the route in 
Swedish waters and was finalised on 18 April. Pre-commissioning activities for Pipeline 2 started 
immediately hereafter. Each of the three pressure sections (Section 1: KP 0-297, Section 2: KP 297-
675 and Section 3: KP 675-1224) was flooded with seawater, cleaned, gauged and thoroughly pres-
sure tested. 

Following the completion of the pressure tests, the three sections were connected by hyperbaric tie-
ins (underwater welding) in May and June at the tie-in locations KP 297 and KP 675 off the coasts 
of Finland and Sweden, respectively. 

Dewatering of Pipeline 2 was completed on schedule at the end of July 2012. After dewatering the 
pipeline, drying was completed and accepted by DNV on 21 August, which allowed the commis-
sioning and gas-in. 

Commissioning commenced in the beginning of September 2012. Final nitrogen displacement by 
natural gas was completed when the content of nitrogen in the gas outlet, measured at the German 
landfall, was less than 5% on 17 of September 2012. The construction of Pipeline 2 was completed 
for the official inauguration and start of operation of Pipeline 2 in October 2012.
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Figure 2.1 Schedule for pipelay activities in 2012. The anchored lay barge Castoro Sei was the only pipe-lay vessel used 
in 2012. (KP ~ kilometre points along the route, starting with KP 0 at the Russian landfall).
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2.2 Russia 

In 2012 construction-related activities in Russian waters mainly included the release of water from 
the pre-commissioning procedure into the settling pond through a discharge pipeline. Commission-
ing commenced in the beginning of September 2012. In addition, rock placement was carried out 
for freespan correction and in-service buckling prevention in the area from KP 9 to KP 121. 

2.3 Finland

In 2012 construction activities in Finnish waters included rock placement, pre-commissioning and 
the hyperbaric tie-in. Rock placement was performed in January, March, April, May and August us-
ing the dynamically positioned fall pipe vessels (DPFV) Seahorse, Sandpiper and Rollingstone. A 
DPFV is a self-propelled vessel with a fall pipe that is designed to be lowered to the seabed. At the 
lower end of the fall pipe, an ROV is installed. The vessel uses a dynamic positioning system to stay 
in an exact position or to be guided along a predefined track. Installation of rock material through 
the fall pipe system makes it possible to place the material in a controlled manner. The pre-com-
missioning activities within the Finnish EEZ were carried out in April 2012 by the vessel Far Sam-
son. The hyperbaric tie-in of Sections 1 and 2 of Pipeline 2 at KP 297 was performed between 28 
May and 14 June 2012. The operation was carried out by the vessel Skandi Arctic and supported 
by the vessel Achilles.

2.4 Sweden

In 2012 construction activities in Swedish waters included rock placement, pipelay, post-lay trench-
ing and hyperbaric tie-in. Rock placement was mainly carried out between mid-April and the begin-
ning of May 2012. Pipe-laying of Pipeline 2 was performed within schedule by the lay barge Castoro 
Sei. The last pipe segment in Swedish waters was laid on 18 April. Post-lay trenching (an operation 
where the pipeline is ploughed into the seabed) was carried out between 19 February and 15 March 
using the PL3 plough towed by the vessel Far Samson. To mitigate a potential contamination of the 
plough with CWAs plough cleaning was performed on 20 March 2012 within the HELCOM area in 
agreement with the Swedish authorities. Hyperbaric tie-in was carried out over a two week period 
from 14 June to 1 July 2012. 

2.5 Denmark

In 2012 construction activities in Danish waters included post-lay trenching and post-lay rock place-
ment. Trenching took place on 16 February 2012 using the PL3 plough towed by the vessel Far 
Samson. To mitigate a potential contamination of the plough with CWAs, the plough was brought 
to a sheltered place after post-lay trenching was completed. Here the Danish Emergency Manage-
ment Agency (DEMA) performed a full cleaning of the plough before it left Danish waters for further 
work in Sweden. Rock placement was carried out on 21-23 July 2012 using the DPFV Seahorse. 

2.6 Germany

In 2012 construction activities in German waters included activities related to the flooding, cleaning 
and gauging (FCG) operation of Section 3 of Line 2. Around 2100 m3 of seawater were used for the 
FCG. The water was collected in three tanks at the German landfall site where the water was allowed 
to settle until it was used for pressure testing of Section 3. The other water tanks at the landfall site 
were filled with fresh water, which along with the settled out water from the pipe cleaning operation 
was used for pressurising Section 3 to Test Pressure. Drying of the pipeline was performed by de-
ployment of a temporary compressor farm at the landfall site. The final tie-in at the German landfall 
site was completed on 28 August 2012. The filling of a nitrogen buffer started on 4 September 2012 
at the Russian landfall site followed directly by natural gas filling. Air and nitrogen were vented until 
a minimum gas concentration was reached on 7 September 2012.
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Monitoring of the physical and  
chemical environment

>

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 freshwater per year. The low saline ecosys-
tem supports unique flora and fauna including a mixture of marine and 
freshwater species. Chemical and physical parameters, such as hydro-
graphical 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 vary a great 
deal depending on depth and location, e.g. whether it is in a coastal 
area or open sea. 
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3.1 Monitoring programme for water quality

Potential impacts 
Potential impacts on water quality from the Nord Stream Project can be caused by sediment dis-
persion and dispersion of inorganic and organic contaminants and nutrients during construction. 
Possible increased concentrations of sediments suspended in the water will cause turbidity (cloudi-
ness), which can affect the marine flora and fauna in different ways. 

Objectives and methodology  
Monitoring of water quality in the marine environment is carried out in Russia, Finland, Sweden, 
Denmark and Germany. Monitoring was initiated in 2009, and will for certain parameters continue 
throughout the operation phase.

The monitoring included a combination of vessel-based in situ measurements with acoustic Dop-
pler current profilers (ADCP) for currents, optical backscatters (OBS) for turbidity, and profilers for 
conductivity, temperature and depth (CTD), as well as water sampling and fixed-station measure-
ments at selected locations along the pipeline route. The purpose of the monitoring was to docu-
ment turbidity levels, oxygen concentrations and the simultaneous release of particle-associated 
nutrients and contaminants during construction; in particular, seabed intervention works such as 
post-lay trenching, rock placement and dredging. 

In Russia, Sweden and Germany there have been specific threshold values for turbidity levels in the 
water during seabed intervention work (such as post-lay trenching and dredging), which could not 
be exceeded. 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 
are included in the monitoring programme. In Finland, monitoring also takes place during the oper-
ation phase to evaluate the impacts on the water environment from the release of metals from zinc 
anodes. Areas where monitoring of water quality is carried out are shown in Figure 3.1.

Monitoring activities 2012 
In 2012, monitoring of water quality took place in Russia, Finland, Sweden and Denmark. The pre-
liminary results and conclusions from ongoing monitoring activities, as well as the main conclusions 
from finalised monitoring activities, are reported in the following sections. 
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Figure 3.1 Locations of monitoring activities under the water quality monitoring programme.
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3.2 Russia 

The purpose of the water quality monitoring programme in Russia is to observe the effects on on-
shore and offshore water quality in relation to construction of the Nord Stream Pipeline and to en-
sure compliance with turbidity thresholds during seabed intervention works. The time schedule for 
the monitoring is presented in Figure 3.2. A detailed map showing the locations of monitoring sta-
tions in Russia is included in Appendix A.

2009 2010 2011 2012 2013 2014 2015 Baseline

Monitoring of onshore water quality Impact

Monitoring of water discharge None

Monitoring in Portovaya Bay  

Monitoring in deep-waters

Monitoring of rock placement

Monitoring of SSC and ice 

Figure 3.2 Time schedule for monitoring of water quality in Russia.

Results and conclusions from the monitoring of onshore water quality
Field surveys were carried out on a monthly basis in May-October in 2010, 2011 and 2012. Each 
survey included surface water sampling that were analysed for physical properties (temperature, 
odour, colouration, transparency); chemical parameters (pH, oxygen levels, BOD5 (biological oxygen 
demand for a period of five days), phenols, synthetic surfactants, PAHs, PCBs, total iron, copper, 
lead, chromium, nickel, zinc, cobalt, molybdenum, arsenic, mercury); and sanitary and epidemio-
logical parameters (coliphages, thermotolerant coliform bacteria, total coliform bacteria, enterococ-
ci, staphylococci). Monitoring was carried out at five monitoring stations situated along a small, un-
named stream that runs parallel to the Nord Stream landfall site in Russia.  

Water samples collected in 2012 were odourless with pH values ranging from 6.3 to 7.6. Colour 
ranged from light brown to dark brown, due to the peaty soil conditions. The content of dissolved 
oxygen was characterised as normal, and the BOD5 value was below MAC in all samples except 
one, where the value was 1.5 MAC. 

Concentrations of heavy metals (copper, zinc, nickel, lead, chromium, cobalt, molybdenum, arse-
nic and mercury) did not exceed the MAC in any of the survey years. In 2012, concentrations of total 
iron varied between 0.86 mg/l and 5.2 mg/l, which are above the MAC (0.3 mg/l). Similar high levels 
were detected in 2010 and 2011. Such high levels of total iron are typical for the assessed area and 
were also measured prior to Nord Stream construction activities.

In all years, phenol concentrations ranged between <0.005 mg/l and 0.0039 mg/l, which is well be-
low the MAC (0.1 mg/l). Values of anionic surfactants and the sum of PCBs were insignificant, <0.025 
mg/l and 0.01 mg/l, respectively, and well below the MAC in all years. 

The amount of coliphages, enterococci and staphylococci did not exceed the specified hygienic 
levels in any of the monitoring years, whereas the coliform bacteria levels were above the MAC (in 
the range of 1.2 to 3.4 MAC) in 6 out of 29 samples in 2012. 
  
Overall, no mentionable changes in the onshore water quality have been observed since the first 
monitoring survey in 2010. Results obtained between the years were relatively similar, and no effect 
from the construction or presence of the Russian landfall site has been observed.

Results and conclusions from the monitoring of water discharge from hydrotesting
Monitoring of water quality during the hydrotesting activities was carried out in June-July 2011 (pres-
sure testing of Pipeline 1) and in April-August in 2012 (pressure testing of Pipeline 2). Water samples 
were taken directly from Pipeline 2, from the settling pond and from sampling points situated 100 m 
and 500 m around the discharging pipeline in Portovaya Bay. Samples were analysed for chemical 
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and physical parameters, including oxygen, salinity and SSC. 

Results obtained in 2012 were similar to those obtained during hydrotesting of Pipeline 1 in 2011 
and included minor and locally occurring changes in the measured parameters. Water samples 
from Portovaya Bay showed small variations in oxygen content, salinity and SSC. However, as the 
monitoring period coincided with a period of rough weather it is possible that these variations were 
a natural occurrence. No pollutants in the marine environment caused by the hydrotesting activities 
were reported. It was concluded that the hydrotesting process did not have any negative effect on 
water quality or on the marine environment. 

Results and conclusions from the monitoring of water quality in Portovaya Bay 
Monitoring was carried out in June-September 2009 and 2010 and in July-September 2012. Based 
on the monitoring results from 2010, it was concluded that the construction works had no signifi-
cant impact on water quality. In accordance with these findings, a decision was taken to modify the 
monitoring programme for water quality by replacing observations for individual operations with an 
overall monitoring schedule for the Gulf of Finland, including monitoring activities three times per 
year at specific monitoring sites. Water samples were collected from the surface and bottom layers 
at seven monitoring stations along the pipeline route (between KP 7 and KP 119). Samples were an-
alysed for physical and chemical parameters (temperature, pH, oxygen levels, SSC, total alkalinity, 
salinity, total nitrogen, total ammonium, nitrites, total phosphorus, phosphates, hydrogen sulphide); 
metals (aluminium, total iron, manganese, copper, zinc, lead, nickel, cadmium, total chromium, ar-
senic, mercury); PAHs; PCBs and pesticides. 

In 2012 concentrations of suspended sediments and organic pollutants in were below MAC. Level 
of sanitary and bacteriological parameters complied with the established hygienic specifications. 
Concentration of metals (except Al) was below MAC and similar to the results of 2010 and 2011. In-
creased concentration of Al was recorded twice over the whole monitoring period in 2012.  Hence, 
it is possible to say that average values of Al are within acceptable norms. 

Results and conclusions from the monitoring of water quality in deep-waters
Based on the results obtained in 2010, the monitoring programme for water quality in the deep-water 
section was modified by replacing the original programme with monitoring activities three times per 
year at specific monitoring sites. Despite the fact that pipe-laying activities were finalised in 2011, 
water quality monitoring was carried out in the deep-water section in June, August and September 
of 2012. Samples were collected from the surface and bottom layers at 14 monitoring stations along 
the pipeline route. Water samples were analysed for physical and chemical parameters (temperature, 
pH, oxygen levels, SSC, total alkalinity, salinity, total nitrogen, total ammonium, nitrites, total phos-
phorus, phosphates, hydrogen sulphide); metals (aluminium, total iron, manganese, copper, zinc, 
lead, nickel, cadmium, total chromium, arsenic, mercury); PAHs; PCBs and pesticides.

In 2012, concentrations of suspended sediments and organic pollutants were below MAC. Level 
of sanitary and bacteriological parameters complied with the established hygienic specifications. 
Monitoring results showed increased concentrations of some metals. Concentration of Fe in August 
exceeded the MAC slightly at monitoring stations 5 and 6; Mn content in near-bottom samples of 
water was above the MAC at the majority of the monitoring stations. This can be related to the ar-
eas of Fe-Mn nodules and high concentrations of Fe and Mn were monitored also prior to pipeline 
construction.   

Results and conclusions from the monitoring of rock placement (activity finalised in 2010)
Under the revised monitoring programme, monitoring activities for rock placement were cancelled 
in agreement with the Russian environmental authorities. The decision was based on the fact that 
no SSC levels above the MAC were detected at any time during construction activities. Previous re-
sults are presented in /33/. In 2010, the highest measured concentration of SSC was 20 mg/l. This 
maximum concentration was significantly lower than the estimated levels obtained through numeri-
cal modelling.
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Results and conclusions of monitoring of SSC and ice with radar and satellite
Satellite monitoring of suspended sediments was performed when possible (i.e. on clear days) dur-
ing construction activities in 2010 and 2011. 

In 2012, the aim of the satellite monitoring was to investigate if thermal convection from the pipeline 
would alter SST, ice cover, ice structure, SSC and chlorophyll concentrations. As a supplement to 
the satellite imaging, radar was used to monitor changes in ice cover and ice structure. The radar 
images revealed that there were no changes in ice cover or ice structure during the winter ice pe-
riod (January-April 2012).

Detected SSC fields along the pipeline had a natural origin (e.g. wind and wave action). In 2010 and 
2011, the highest measured SSC was 3 mg/l, well below MAC of 10 mg/l. The results supported the 
conclusions made in 2010 that naturally caused increases in SSC levels in the Gulf of Finland are 
larger than the SSC level caused by Nord Stream construction activities. Thus, thermal effects and 
other impacts caused by transporting gas through the pipeline were not detected.   

3.3 Finland

The purpose of the water quality monitoring programme in Finland during the construction phase 
was to observe potential impacts from munitions clearance, rock placement and pipe-laying. Fur-
thermore, transboundary impacts from munitions clearance in Russian waters and dredging at the 
Russian landfall area were monitored. Natural variability and seasonal changes of water quality were 
monitored as a baseline measure. During pipeline operation, impacts on the water environment 
from the release of metals from the sacrificial zinc anodes are monitored. The time schedule for the 
monitoring is presented in Figure 3.3. A detailed map showing the locations of monitoring stations 
in Finland is included in Appendix B.

2009 2010 2011 2012 2013 2014 2015 Baseline
Monitoring of munitions clearance Impact

Monitoring of dredging in Russia None

Monitoring of pipe-laying

Monitoring of rock placement

Monitoring of natural variability (baseline)

Monitoring of anode

Figure 3.3 Time schedule for monitoring of water quality in Finland.

Results and conclusions from the monitoring of munitions clearance (activity finalised in 
2010)
Monitoring of water quality in Finland in relation to munitions clearance was carried out from Novem-
ber 2009 to June 2010 and is reported in /2/ and /32/. Monitoring of munitions clearance in Finland 
was carried out by vessel-based monitoring at five stations and monitoring of transboundary im-
pacts from munitions clearance in Russia by sensors at two fixed stations. In Finland, increased tur-
bidity was observed only at two stations. The highest turbidity values measured just above the sea 
floor were 5-6 NTU, but in general concentrations of suspended sediments were not higher than 10 
mg/l for a maximum duration of 18 hours. The extent of the turbidity plumes, if any, reached 200 m 
to 300 m from the detonation point. Metal and nutrient concentrations did not increase compared 
with the background values in the vertical sampling profiles. Munitions clearance in Russia did not 
cause any measurable turbidity increase in Finnish waters.

Results and conclusions from the monitoring of pipe-laying (activity finalised in 2010)
Monitoring of water quality in Finland in relation to pipe-laying of Pipeline 1 was performed at two 
stations. Monitoring of the pipe-laying by the anchored lay barge Castoro Sei was carried out in 
June-July 2010 and of the pipe-paying by the dynamically positioned lay barge Solitaire was carried 
out in November-December 2010. Monitoring is reported in /2/ and /32/. Monitoring was carried out 
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by two fixed sensors on both sides of the pipeline route and by vessel-based monitoring. A minor, 
temporary increase in turbidity during pipe-laying by the anchored lay barge was recorded near the 
seabed at a short distance from the pipeline alignment. No increased turbidity was observed dur-
ing pipe-laying by the dynamically positioned lay barge.

Results and conclusions from the monitoring of dredging in Russia (activity finalised in 2010)
Monitoring of water quality in Finland in relation to dredging in Russia was carried out from May to 
September 2010 and is reported in /2/ and /32/. Monitoring was carried out at one station. The re-
corded turbidity values remained at background levels during the entire monitoring period. Accord-
ing to the turbidity values recorded, there was no sign of any effects in Finnish waters caused by 
dredging activities at the Russian landfall.

Results and conclusions from the monitoring of rock placement (activity finalised in 2011)
Monitoring of increased turbidity caused by rock placement was carried out from April to August 
turbidity levels were monitored with vessel-operated automatic sensors, fixed sensors and water 
sampling at three stations. In 2011, turbidity levels during rock placement were monitored by fixed 
sensors at one monitoring station. The monitoring results confirmed that increased turbidity was 
limited to the lowermost 10 m water layer. Results also verified that the impacted distance from the 
rock placement site, taken as the 10 mg/l contour, was less than 1 km. The measured duration of 
increased turbidity in sea water was less than predicted.

Results and conclusions from the monitoring of natural variability (baseline)
Monitoring of long-term water quality commenced in autumn 2009, before the start of construction 
activities, and continued until the end of the construction period in 2012. Measurements from moni-
toring of natural variability serve as background information on the natural and seasonal changes 
in the lower water body. Monitoring was carried out at two stations, CONTROL 1 and CONTROL 2, 
situated close to Natura 2000 areas in the western and eastern Gulf of Finland. Conductivity, tem-
perature, oxygen concentration and turbidity were measured at each station. 

Measurements of temperature, salinity and oxygen levels showed minor and naturally caused vari-
ations between the two sites and over the years 2010, 2011 and 2012. In 2012, the general salinity 
and oxygen levels at both stations were 5-7 psu and 5-12 mg/l, respectively. Turbidity levels were 
low in all years. In 2012, the highest measured turbidity level was 23 mg/l measured on 1 December 
at CONTROL 1. The turbidity peak coincided with rough weather and strong currents. No impact 
on the physical-chemical environment from the Nord Stream construction works has been docu-
mented at the long-term monitoring stations.

Results and conclusions from the monitoring of a sacrificial anode
Impacts of sacrificial zinc anodes on sea water quality were monitored by water sampling in the be-
ginning of August 2012 at KP 229.958 (ANODE 1). Water samples were taken by an ROV from both 
sides of Pipeline 1 at 1-2 m distance from the anode and 1 m above the seabed. Two reference 
samples were taken approximately 60 m away from the anode to provide background information 
of the natural level of zinc in seawater. 

Concentrations of heavy metals near the anode, on both sides of the pipeline, were low or under 
the detection limit. The general level of metal concentration was of the same order of magnitude 
between these sampling points and the reference area. The average total concentration of zinc was 
2.6 μg/l both near the anode and at the reference station, whereas the average total concentration 
of cadmium was 0.03 μg/l at the reference station and below the detection limit near the anode. 
Thus, predicted no-effect concentration values (PNEC) for zinc (7.8 μg/l) and cadmium (0.19 μg/l) 
were not exceeded. The next sampling will take place in 2017, and thereafter samples will be taken 
approximately every five years throughout the operation phase. 
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3.4 Sweden

The purpose of the monitoring programme for water quality in Sweden was to assess the concen-
trations of suspended sediments at the borders of two Natura 2000 areas during post-lay trenching 
nearby. Results from the monitoring were used to document compliance with the threshold value of 
15 mg/l above background levels at the borders of the Natura 2000 areas, as stated in the Swedish 
permit. Furthermore, the programme was designed to measure and document the possible disper-
sion of contaminants associated with sediments mobilised in the water column by post-lay trench-
ing and to confirm results of numerical modelling of the impact of the construction works presented 
in the Swedish ES. The time schedule for the monitoring is presented in Figure 3.4. A detailed map 
showing locations of monitoring stations in Sweden is included in Appendix C.

2009 2010 2011 2012 2013 2014 2015 Baseline

Monitoring of turbidity (fixed sensors) Impact

Monitoring of sediment spill (vessel-based) None

Monitoring of contaminants in mussels

Figure 3.4 Time schedule for monitoring of water quality in Sweden.

Results and conclusions from the monitoring of turbidity by fixed sensors (activity finalised 
in 2011)
Monitoring of water quality in Sweden was carried out in 2010-2011, before, during and after trench-
ing of the Pipeline 1 near the two Natura 2000 areas, Hoburgs Bank and Norra Midsjöbanken. Data 
was collected at four fixed monitoring stations situated at the border of each of the two banks. Re-
sults from the monitoring surveys carried out in 2010 and 2011 are presented in /32/ and /33/, re-
spectively.

In general, the natural SSCs measured by the fixed stations were low, approximately 2 mg/l, and no 
systematic changes in SSC were found before, during or after the trenching operations. The largest 
measured SSC of 13 mg/l during the entire monitoring period was measured during a period with no 
ongoing trenching activities and was caused by rough weather conditions. All measured SSC were 
well below the 15 mg/l (above background) threshold requirement stated in the Swedish permit. Re-
sults showed that the actual sediment spill rate and the increase in sediment concentrations were 
lower than assessed and that the spilled sediments did not reach the nearby Natura 2000 areas. 

Results and conclusions from the vessel-based monitoring of sediment spill (vessel-based)
In addition to the fixed station monitoring at the banks, vessel-based monitoring of the sediment 
plume was carried out during periods of trenching in order to measure sediment concentrations 
and sediment fluxes close to the sediment spill source, and to provide early warning in case of 
sediments travelling towards the Natura 2000 areas. The vessel-based monitoring was carried out 
during post-lay trenching of Pipeline 1 in March 2011 and during post-lay trenching of Pipeline 2 in 
March 2012. Monitoring in 2012 covered three trenching sections in Swedish waters – Section 5 
(KP 878 to KP 867), Section 6 (KP 855 to KP 850) and Section 8 (KP 829 to KP 810) – near the bor-
ders of two Natura 2000 areas. Monitoring in 2011 only covered Section 5 and 6, as no trenching 
took place at Section 8. 

In 2012, SSCs up to 7.3 mg/l were measured close to the spill source (the plough), more than 4 km 
from the Natura 2000 areas. The plume was rapidly diluted, and at a distance of 500 m from the 
plough (in the direction of the current) the level had decreased to less than 4 mg/l. This correspond-
ed to the results obtained during the 2011 monitoring survey. In both years, all measured SSC were 
thus well below the 15 mg/l (above background) threshold requirement stated in the Swedish per-
mit, and results showed that the assumptions and results of the sediment spill modelling, carried 
out as part of the Swedish ES, were conservative (i.e. the actual sediment spill rate and the increase 
in sediment concentrations were lower than assessed).
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Results and conclusions from the monitoring of contaminants by ecotoxicological effects on 
mussels (activity finalised in 2011)
Monitoring of ecotoxicological effects on blue mussels (Mytilus edulis) during post-lay trenching was 
carried out at the two Natura 2000 areas, Hoburgs Bank and Norra Midsjöbanken. A total of 12 
monitoring stations were established, including three impact stations and three reference stations 
in each Natura 2000 area. Results from the monitoring activities are presented in /32/ and /33/. No 
elevated levels of organotin compounds related to post-lay trenching activities in the area were de-
tected in tissue from mussels at Norra Midsjöbanken or Hoburgs Bank. Since no suspended sedi-
ments from trenching activities reached the banks, the observed variations in the levels of metals 
(arsenic and tin) were not caused by the construction of the Nord Stream Pipeline. 

3.5 Denmark 

The purpose of the water quality monitoring programme in Denmark is to assess the level of sus-
pended sediment concentrations during post-lay trenching in order to verify the accuracy of as-
sumptions in the EIA with respect to the sediment spill rate and the validity of the results of mod-
elling of sediment spreading. The monitoring programme includes vessel-based monitoring of the 
sediment plume during periods of trenching. The time schedule for the monitoring is presented in 
Figure 3.5. A detailed map showing the locations of monitoring stations in Denmark is included in 
Appendix D.

2009 2010 2011 2012 2013 2014 2015 Baseline
Monitoring of sediment spill (vessel-based) Impact

None
Figure 3.5 Time schedule for monitoring of water quality in Denmark.

Results and conclusions from the vessel-based monitoring of sediment spill 
Vessel-based monitoring of the sediment plume was carried out during post-lay trenching of Pipe-
line 1 in February 2011 and during post-lay trenching of Pipeline 2 in February 2012. In 2011, moni-
toring covered the two trenching sections in Danish waters – Section 1 (KP 1080 to KP 1077, east 
of Dueodde) and Section 2 (KP 1055 to KP 1046, at “Pladen” ridge northeast of Bornholm). In 2012, 
monitoring covered Section 2 only, as no trenching of Section 1 took place. 

In 2012, SSCs up to 13.9 mg/l were measured close to the spill source (the plough). The plume was 
readily diluted, and at a distance of 500 m from the plough (in the direction of the current) the level 
had decreased to less than 4 mg/l. Results from 2012 are similar to the results obtained during the 
2011 monitoring survey. 

In both years, results showed that the assumptions and results of the sediment spill modelling, car-
ried out as part of the Danish EIA, were conservative (i.e. the actual sediment spill rate and the in-
crease in sediment concentrations were lower than assessed).

3.6 Germany

The purpose of the water quality monitoring programme in Germany is to ensure compliance with 
turbidity thresholds during seabed intervention works and to measure turbidity resulting from pipe-
laying and anchor-handling. The time schedule for the monitoring is presented in Figure 3.6. A de-
tailed map showing the locations of monitoring stations in Germany is included in Appendix E.

2009 2010 2011 2012 2013 2014 2015 Baseline

Monitoring of seabed intervention works Impact

Monitoring of pipe-laying None

Figure 3.6 Time schedule for monitoring of water quality in Germany.
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Results and conclusions from the monitoring of seabed intervention works (activity final-
ised in 2010)
Monitoring of turbidity levels during seabed intervention works was carried out from April to No-
vember 2010 and is reported in /32/. Monitoring included continuous measurements of turbidity 
around the project area in Greifswalder Bodden and in the western Pomeranian Bight. The aim of 
the monitoring was to determine the turbidity increase caused by dredging, temporary storage and 
backfilling activities. 

Turbidity values that exceeded the 24-hour threshold value of 50 mg/l above the background levels 
(at a distance of 500 m to the construction site) were only recorded twice throughout the monitoring 
period. Peak values reached 60 mg/l, which was well below the three-hour threshold value of 100 
mg/l. The increased turbidity values caused by seabed intervention works corresponded well with 
the results of the numerical modelling carried out as part of the German EIA, and it was concluded 
that no negative impact on the pelagic environment had occurred /32/.

Results and conclusions from the monitoring of pipe-laying (activity finalised in 2010)
Monitoring of turbidity levels during pipe-laying and anchor-handling was carried out from April to 
November 2010 and is reported in /32/. Monitoring was carried out using fixed sensors and vessel-
based measurements. No sediment suspension could be detected in the vicinity of the lay barge at 
500 m distance (minimum safety distance of the survey vessel). 
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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, surface runoff and from anthropogenic sources. The gen-
eral distribution patterns of contaminants in the Baltic Sea are com-
plex. 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/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 Bal-
tic 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-lo-
cal sediments and changes in temperature due to temperature differences between the gas in the 
pipeline and the seabed and surrounding water during operation.

Objectives and methodology
Monitoring of seabed sediments is carried out in Russia, Finland, Germany, Sweden and Denmark. 
Monitoring was initiated in 2008, and will be completed by the end of 2013.

Monitoring of seabed sediments includes sampling at selected locations along the pipeline route, 
including both single stations along the route and transects perpendicular to the route. Samples 
are analysed for a wide range of organic and inorganic contaminants including CWAs. Sampling is 
carried out before and after construction to document any changes in the physical and chemical 
properties of the seabed sediment resulting from construction activities. Other aspects of seabed 
sediment monitoring include monitoring of the possible impact of the cooler pipeline on the sea-
bed sediments above the buried parts of the pipeline during the first years of operation in Germany.

In all five countries monitoring evaluates the effects of construction works on the levels of contami-
nants in the seabed sediment. In Russia and Germany the effects of the major seabed works in 
these areas is monitored. In Finland monitoring is related to impacts from disturbance of sediment 
during munitions clearance and rock placement, which also includes monitoring of transboundary 
effects into Estonia. In Sweden, sediment monitoring is carried out in connection with the water qual-
ity monitoring programme. In Denmark, sediment monitoring is focused on the dispersion of CWAs 
east of Bornholm where remains of chemical munitions were dumped during World War ll. Areas 
where monitoring of seabed sediment is carried out are shown in Figure 4.1. 

Monitoring activities 2012
In 2012, monitoring of seabed sediments took place in Russia, Finland, Denmark and Germany. 
The preliminary results and conclusions from ongoing monitoring activities are reported in the fol-
lowing sections.
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Figure 4.1 Locations of monitoring activities under the seabed sediment monitoring programme. 
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4.2 Russia

The purpose of the seabed sediment monitoring programme in Russia is to measure levels of con-
taminants in the seabed sediment in order to evaluate potential impacts from construction works. 
The time schedule for the monitoring is presented in Figure 4.2. A detailed map showing locations 
of monitoring stations in Russia is included in Appendix A.

2009 2010 2011 2012 2013 2014 2015 Baseline

Monitoring of construction works Impact

None
Figure 4.2 Time schedule for monitoring of seabed sediment in Russia.

Results and conclusions from the monitoring of construction works
Field surveys were carried out in August 2009 and 2012. Each survey included sediment samples 
at 21 sampling points along the Nord Stream Pipeline in Russian waters. Samples were character-
ised as: Class 0: “clean”, Class 1: “weakly contaminated” and Class 2: “moderately contaminated”.

Samples were analysed for the following parameters:

•  physical parameters (particle size, water content, dry weight, loss of ignition and pH)
•  nitrogen and nitrogen-containing compounds
•  hydrocarbons (PAH, PCB, phenols and synthetic surfactants)
•  arsenic and manganese
•  heavy metals (zinc, chromium, cobalt, nitrogen, lead, copper and mercury)

In 2012, results showed that the sediments within Portovaya Bay consisted of sand, and in deeper 
waters of clay, loam, loamy clay, sandy clay and silt (mud). Sediments were classified as “clean” at 
10 sampling points. At three sampling points, the sediments were characterised as “weakly contami-
nated” due to increased levels of zinc, arsenic and cadmium. At eight sampling stations, the sedi-
ments were characterised as “moderately contaminated” due to increased levels of copper, zinc, 
nickel and cadmium. However, the measured contents of heavy metals did not exceed the MAC. 

No changes in the characterisation of the stations have been detected since the baseline survey was 
carried out in 2009. The slightly increased values of metal traces in the sediments identified during 
the 2009 and 2012 surveys was not attributable to the Nord Stream construction works, but to ship-
ping activity in the region. Sediments within Portovaya Bay, where seabed intervention works were 
carried, out were characterised as “clean”, with contaminant levels below the threshold level. Thus, 
no negative impact caused by the Nord Stream construction works has been detected. 
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1   The threshold values refer to the Finnish quality criteria developed for the instructions for dredging and depositing dredged 
materials. Level 1 threshold: normalized concentration below or at Level 1 is considered to equal the natural background level in 
the marine environment. Concentrations exceeding Level 1 indicate slight degree of contamination of the soil and concentrations 
exceeding Level 2 indicate contamination.
2   Level 2 threshold: normalized concentrations above Level 2 indicate contamination of the soil.

4.3 Finland

The purpose of the seabed sediment monitoring programme in Finland is to observe the impacts 
from munitions clearance and rock placement. Transboundary impacts from the Nord Stream con-
struction activities in Finnish waters have also been monitored in Estonia. The time schedule for the 
monitoring is presented in Figure 4.3. A detailed map showing the locations of monitoring stations 
in Finland is included in Appendix B. 

2009 2010 2011 2012 2013 2014 2015 Baseline

Monitoring of munitions clearance Impact

Monitoring of rock placement None

Figure 4.3 Time schedule for monitoring of seabed sediment in Finland.

Results and conclusions from the monitoring of munitions clearance 
Monitoring activities in Finnish waters were carried out in 2009-2011, both before and after muni-
tions clearance activities and upon completion of the construction of Pipeline 1 and Pipeline 2. Sedi-
ment samples were collected at nine sampling points along a 3,200 m long transect (SED3) to the 
north of the munitions clearance site at KP 366. The furthest situated sampling location (3,200 m 
from the munitions clearance site) served as a control station. Samples were analysed for dioxins 
and furans, organotin compounds (tributyltin [TBT] compounds) and heavy metals (As, Cd, Co, Cu, 
Cr, Hg, Ni, Pb and Zn). Based on results from the monitoring activities in 2010, and in agreement 
with the Finnish environmental authorities, monitoring of nutrient levels was abandoned in 2010 and 
thus not analysed further. 

Concentrations of heavy metals were low in all monitoring years. In the majority of the samples, no 
concentrations above the Level 1 threshold1 have been reported. In two samples, normalised con-
centrations of cadmium above Level 1 were measured prior to construction activities 50 m from the 
munitions clearance site (0.8 mg/kg DW), and 100 m from the munitions clearance site after muni-
tions clearance (0.6 mg/kg DW). However, the cadmium levels were below the Level 2 threshold2 
of 2.5 mg/kg DW. In one sample, sample 3 taken at a distance of 200 m from the munitions clear-
ance site after completion of construction of Pipeline 1, the concentration of mercury was slightly 
above the Level 1 threshold of 0.2 mg/kg DW, but well below the Level 2 threshold of 1.0 mg/kg DW.

Concentrations of TBT compounds have been relatively low since 2009. In 2012, concentrations of 
TBTs above the Level 1 threshold (3 µg/kg DW) were detected, but these were still below the Level 
2 (200 µg/kg DW) threshold. The observed values do not have any rational connection to the Nord 
Stream construction activities. The most probable explanation for the increased concentrations in 
the surface sediment is the proximity of the sampling site to the shipping lanes and the scouring ef-
fect of the sea ice on ship hulls during the winter period that has dislodged anti-fouling paint. TBT 
was previously an important constituent of antifouling paints, but is no longer permitted. 

Concentrations of dioxins and furans were also low and in most cases below, or close to, the Level 
1 threshold of 20 ng/kg DW. The highest concentrations were found in the deeper sediment layers. 
All concentrations were well below the Level 2 threshold of 500 ng/kg DW.
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Monitoring activities in Estonian waters were carried out at SED3 (EST) in 2010, 2011 and 2012, both 
before and after munitions clearance activities and upon completion of the construction of Pipe-
line 1 and Pipeline 2. The samples were analysed for dioxins/furans, organotin compounds (TBT, 
TPhT and their degradation products) and metals (As, Cd, Co, Cu, Cr, Hg, Ni, Pb, Zn). In addition, 
the grain size distribution/clay content and the organic matter content required in normalising the 
results were analysed.

The arsenic and heavy metal results indicated mostly minor variations in the concentration levels 
between the sampling rounds. The normalised concentrations of arsenic exceeded Level 1 levels 
at one of the SED3 sampling locations in 2011 and 2012 and the normalised concentrations of cad-
mium exceeded Level 1 in all three years. However, the values were well below the threshold value 
of Level 2. 

The level of dioxins/furans was low in all samples in 2010, 2011, 2012 and the normalised concen-
trations were all below Level 1. In all three monitoring years the normalised concentrations of tribu-
tyltin (TBT) exceeded Level 1 levels but were well below Level 2. 

The sediment monitoring results from 2012 confirm that the munitions clearance activities carried 
out in the Finnish EEZ have not had any measurable impact on the sediment quality at station SED3 
(EST) in the Estonian EEZ.

Results and conclusions from the monitoring of rock placement
Field surveys were carried out in 2010-2012 before and after rock placement activities and upon 
completion of the construction of Pipeline 1 and Pipeline 2. Sediment samples were collected at sev-
en sampling points along a 3,200 m long transect (SED2) to the north of the construction site at KP 
297 (the tie-in site). The furthest situated sampling location (3,200 m from the rock placement site) 
served as a control station. Samples were analysed for dioxins and furans, organotin compounds 
(TBT compounds) and heavy metals (As, Cd, Co, Cu, Cr, Hg, Ni, Pb and Zn). Based on results from 
the monitoring activities in 2010, and in agreement with the Finnish environmental authorities, moni-
toring of nutrient levels was abandoned in 2010 and thus not analysed further. 

Concentrations of heavy metals were low in all monitoring years. In the majority of the samples, no 
concentrations above the Level 1 threshold have been reported. Sediment samples taken from one 
sampling point showed concentrations of copper above the Level 2 threshold of 90 mg/kg DW. At 
this sampling point, the normalised copper concentrations of sample 2B (depth 2-10 cm) taken prior 
to rock placement and sample 2A (depth 0-2 cm) taken upon completion of construction of Pipe-
line 1 at a distance of 100 m from the pipeline route, were 150 mg/kg DW and 135 mg/kg DW, re-
spectively. At five sampling points situated 50, 100, 400, 800 and 1,600 m from the pipeline route, 
the normalised concentrations of cadmium were between 0.6-0.9 mg/kg DW and above the Level 
1 threshold of 0.5 mg/kg DW prior to and/or after construction activities. However, the levels were 
low compared with the Level 2 threshold of 2.5 mg/kg DW. In 2012, concentrations of most heavy 
metals were lower than in previous years, probably due to natural, temporal variations in the sur-
face sediments. 

Large spatial variations in the concentrations of TBT have been measured throughout the survey 
years. At all sampling points, normalised concentrations above the Level 1 threshold of 3 ug/kg 
DW have been observed in 2010 and 2012. At three sampling points, normalised concentrations 
well above the Level 2 threshold of 200 ug/kg DW have been observed prior to rock placement or 
following the construction activities. The largest concentration of 783 ug/kg DW was measured in 
2012 in a sample taken 400 m from the pipeline. The large spatial and temporal variation in TBT lev-
els probably reflects a heterogeneous distribution of TBT in the surface sediments caused by ship 
traffic close to the sampling area. >
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All normalised concentrations of dioxins and furans have been lower than, or very close to, the Level 
1 threshold of 20 ng/kg DW throughout the survey years. In addition, all normalised concentrations 
were low compared with the Level 2 threshold of 500 ng/kg DW.

Monitoring activities in Estonian waters were carried out at SED4 (EST) and SED5 (EST) in 2010, 
2011 and 2012, both before and after pre-lay rock placement activities and upon completion of the 
construction of Pipelines 1 and 2. The samples were analysed for dioxins/furans, organotin com-
pounds (TBT, TPhT and their degradation products) and metals (As, Cd, Co, Cu, Cr, Hg, Ni, Pb, Zn). 
In addition, the grain size distribution/clay content and the organic matter content required in nor-
malising the results were analysed.

In the 2010, 2011 and 2012 surveys, the normalised concentrations of cadmium, copper, mercury, 
lead and zinc at SED4 (EST) were below or did not notably exceed the Level 1 threshold values. In 
the 2010 samples the concentrations of nickel at SED4/2 and SED4/3 exceeded Level 2 and chro-
mium exceeded Level 1. Arsenic concentrations at SED4/3 exceeded Level 1 in the baseline survey 
and Level 2 in the 2012 survey. 

At SED5 (EST) the concentrations of arsenic and cadmium have exceeded Level 1 on the previous 
sampling rounds. For arsenic the 2012 survey showed a notably increased level at location SED5/2 
exceeding Level 2, and an increased level at location SED5/3, although not reaching the threshold 
value of Level 2. Similarly the concentration of cadmium in 2012 was higher than in previous years, 
and the same applies to the concentrations of nickel and zinc. These concentrations exceeded Level 
1 but were still well below Level 2. 

The concentrations of dioxins/furans were low in all samples and the normalised dioxin concen-
trations were all below or at Level 1. TBT concentrations exceeded the Level 1 threshold during all 
three survey years but were below the Level 2 threshold. 

The sediment monitoring results from SED4 (EST) and SED5 (EST) have reflected the high variabil-
ity and heterogeneity of the seabed conditions. The sediment monitoring results from 2012 confirm 
that the Nord Stream construction activities carried out in the Finnish EEZ have not had any meas-
urable impact on the sediment quality at stations SED4 (EST) and SED5 (EST) in the Estonian EEZ.

4.4 Sweden

Sediment samples for chemical analysis were collected along the pipeline route inside Swedish wa-
ters during the ES baseline investigations in September 2007. The results showed that the highest 
concentrations of metals and organic contaminants in seabed sediments are situated in accumula-
tion areas, i.e. Bornholm Basin, Gotland Deep, Fårö Deep and the deep part of the Northern Cen-
tral Basin. Erosion areas, e.g. the section east and southeast of Hoburgs Bank and Norra Midsjö-
banken, where post-lay trenching and rock placement took place, had low concentrations of metals 
and organic contaminants.

Therefore, no monitoring programme on seabed contaminants was planned in Sweden. However, 
as part of the monitoring programme for water quality in Sweden, monitoring of turbidity, sedimen-
tation and contaminants associated with sediments during post-lay trenching south of the two Nat-
ura 2000 areas was carried out (see Chapter 3.4). Sediment traps at the borders of the Natura 2000 
areas, Hoburgs Bank and Norra Midsjöbanken, measured the downward vertical sediment fluxes, 
and seabed samples were collected at the fixed stations and at ten locations along the trenching 
sections. The samples were stored for physical and chemical analysis. Analysis was only required if 
excess turbidity reached the Natura 2000 areas during trenching. This was not the case neither in 
2011 nor in 2012 and the samples have been disposed. A detailed map showing locations of moni-
toring stations in Sweden is included in Appendix C.
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4.5 Denmark

The purpose of the seabed sediment monitoring programme in Denmark is to document potential 
changes of CWA levels in the sediment and related risks to marine fauna (fish) due to disturbance of 
the contaminated seabed by Nord Stream construction activities. The time schedule for the moni-
toring is presented in Figure 4.4. A detailed map showing locations of monitoring stations in Den-
mark is included in Appendix D.

2009 2010 2011 2012 2013 2014 2015 Baseline

Monitoring of chemical warfare agents Impact

None
Figure 4.4 Time schedule for monitoring of seabed sediment in Denmark.

Results and conclusions from the monitoring of chemical warfare agents
Monitoring activities were carried out in 2010, 2011 and 2012. Monitoring covered 23 monitoring 
stations distributed over the total length of the pipelines within Danish waters. In addition, sediment 
samples were taken from five transects, each including 15 sampling stations, perpendicular to the 
pipelines. Sediment samples were analysed for chemical warfare agents (CWA) and their degrada-
tion products. 
 
No intact CWAs (i.e. sulphur mustard, adamsite, clark I, triphenyl arsine, α-chloroacetophenone, 
tabun, lewisite I and II or components of arsine oil) (have been detected throughout the monitoring 
period (2010-2012). In 2012, degradation products were found in nine of 98 samples, compared to 
ten samples in 2011 and two samples in 2010. Degradation products measured in 2012 are pre-
sented in table Table 4.1. 

Table 4.1 Degradation products measured in sediment samples from 2012. 

Year Sampling 
station

Adamsite
(DM)

µg/kg DW

Clark I
(DA)

µg/kg DW

Lewisite II 
(L2)

Phenyldichloroarsine 
(PDCA) Trichloro-

arsine 
(TCA)

µg/kg DW
GC

µg/kg 
DW

LC
µg/kg 

DW

GC
µg/kg 

DW

LC
µg/kg 

DW

2012

CWA 10.33 - - - - 88 * -

CWA 10.37 - 5.5 - - - - -

CWA 11.51 7.7 - - - - - -

CWA  12 10 - - - - - -

CWA 13 - 8.8 - - - -

CWA 17 - - - - - - 28

CWA 22.80 - - - - 40 * 28

CWA 22.81 - - - - - - 39

CWA 24 - - - - - - 32

* Not detected in concentrations above the limit of quantification
- Not detected

Concentrations of the detected CWA residues were low and comparable between the years. The 
highest concentration found in 2012 was 88 μg/kg DW.

In the assessment the risk to the fish community is defined by the risk quotient (RQ) and as long as 
the RQ is below 1, no effect to the exposed fish community is expected. The calculated total add-
ed CWA risk from suspended sediment with CWA residues was calculated to be highest at station 
CWA 22.81 with a RQ = 0.0001, significantly below 1.

Thus, the impact on the marine environment caused by the Nord Stream construction works was 
insignificant or non-existent. >
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4.6 Germany

The purpose of the seabed sediment monitoring programme in Germany is to measure the level of 
contaminants in the seabed sediment in order to evaluate potential impacts from construction works. 
The time schedule for the monitoring is presented in Figure 4.5. A detailed map showing locations 
of monitoring stations in Germany is included in Appendix E.

2009 2010 2011 2012 2013 2014 2015 Baseline

Monitoring of construction works Impact

None
Figure 4.5 Time schedule for monitoring of seabed sediment in Germany.

Results and conclusions from the monitoring of construction works
Monitoring of seabed sediments was carried out in June 2011 and 2012. In 2012, monitoring was 
carried out approximately 19 months after the termination of seabed intervention works in German 
waters during the construction of Pipeline 1. 

Samples were taken at 12 transects perpendicular to the pipeline. Three areas were compared: 
the backfilled trench, the impact zone (situated 500 m from the trench) and a reference area (situ-
ated 1,000 m from the trench). Data analysis was performed for three different pipeline sections/
water bodies: Greifswalder Bodden (pipeline trenched into the seabed), Pomeranian Bight (pipeline 
trenched into the seabed) and Pomeranian Bight (pipeline laid on the seabed). Samples were ana-
lysed for the following parameters:

•  particle size
•  dry weight
•  organic material (loss of ignition)
•  hydrocarbons (PAH, PCB, phenols and synthetic surfactants)
•  heavy metals (zinc, chromium, cobalt, nitrogen, lead, copper and mercury)

Samples analysed for contaminants were taken from two areas in June 2012: the trench for Pipeline 
2 in the Pomeranian Bight and the temporary backfill storage area off Usedom Island. The areas in-
cluded the backfilled trench and a reference area 1,000 m from the trench.

Due to higher wave and current exposure, the re-import of silt and organic material to the topsoil 
layer proceeded faster in the vicinity of the Pomeranian Bight trench compared to Greifswalder 
Bodden. The mean grain size of the backfilled topsoil sediment was similar to the pre-construction 
situation in 2006 and the undisturbed reference sites in 2012. The silt content of the undisturbed 
seabed sediments was generally higher in 2011 and 2012 compared with levels measured during 
the 2006/2007 EIA baseline survey. The silt content of the backfilled trenches has increased from 
2011 to 2012, meeting the pre-construction conditions of 2006. The loss on ignition (organic matter 
content) of the backfilled trenches has increased from 2011 to 2012, and is at present slightly lower 
than it was during pre-construction conditions in 2006. A comparable recovery process was ob-
served for sediment samples collected at the temporary backfill storage area off Usedom Island in 
2012. The recovery process of the sediment in the backfilled trenches meets the predictions of the 
impact assessment of the German EIA.

In both years, the level of organic matter varied between the samples and was generally low. The 
levels of heavy metal measured at the reference sites were lower than during the baseline investiga-
tions. In addition, the levels of heavy metals in the backfilled sediments were lower than that of the 
reference areas (resulting from re-suspension of fines during the seabed intervention works). The 
concentration of hydrocarbons, which increased significantly in Greifswalder Bodden and in Po-
meranian Bight in 2011, returned to pre-construction levels in 2012. Concentrations of other organic 
contaminants were either inconspicuous or below detectable levels. 



 November 2013  |  Nord Stream: Results of Environmental and Socio-economic Monitoring 2012  45  |

Seabed sediment  |

No concentrations of contaminants throughout the sampling periods (the baseline investigation and 
the post-construction investigations in 2011 and 2012) exceeded the relevant threshold value of the 
German dredging/dumping regulations. The significant increase in the concentration of hydrocar-
bons from 2006/2007 to 2011 was probably related to the temporary doubling in “commercial ves-
sel days” during the Nord Stream offshore construction works in 2010. The decrease in concentra-
tion of hydrocarbons from 2011 to 2012 supports this hypothesis. 
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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 substan-
tial amounts of salt- and oxygen-enriched seawater from the Kattegat 
through the Danish straits into the western Baltic. The saline water ac-
cumulates 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 remain-
ing below 40 to 70 m deep. 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 long-term impacts on hydrography from the Nord Stream Project may be caused by altera-
tions in the seabed topography (e.g. the presence of the pipeline and/or rock berms on the seabed), 
affecting the current regime.

Objectives and methodology
Monitoring of hydrography is carried out in Finland, Sweden and Denmark. Monitoring was initiated 
in 2009, and will be completed by the end of 2022.

The hydrography monitoring in Finland includes 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 
surveys along Pipelines 1 and 2 to assess whether there have been any changes in sedimentation 
and erosion patterns. The programme also includes measurements of currents during rock place-
ment, 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 is to establish 
documentation for theoretical analysis of the possible blocking and mixing effects of the water in-
flow to the Baltic Sea caused by the presence of the Nord Stream Pipeline. 

Monitoring of seabed topography is carried out in Russia, Finland, Sweden and Germany. Monitor-
ing was initiated in 2009, and will be completed by the end of 2014.

In Russia and Germany, seabed topography is monitored for changes due to the 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 sea-
bed 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 infor-
mation on freespans to fishermen. Areas where monitoring of hydrography and seabed topography 
are carried out are shown in Figure 5.1. 

Monitoring activities 2012
In 2012, monitoring of hydrography and seabed topography took place in Russia, Finland and Ger-
many. The preliminary results and conclusions from ongoing monitoring activities, as well as the 
main conclusions from finalised monitoring activities, are reported in the following sections.
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Figure 5.1 Locations of monitoring activities under the hydrography and seabed topography monitoring programme.
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5.2 Russia 

The purpose of the seabed topography monitoring programme in Russia was to evaluate changes in 
the seabed topography and the coastline relief in relation to construction of the Nord Stream Pipe-
line. The time schedule for monitoring is presented in Figure 5.2. A detailed map showing locations 
of monitoring stations in Russia is included in Appendix A.

2009 2010 2011 2012 2013 2014 2015 Baseline

Monitoring of seabed topography Impact

None
Figure 5.2 Time schedule for monitoring of seabed topography in Russia.

Results and conclusions from the monitoring of seabed topography
Monitoring of seabed topography was carried out in 2010, 2011 and 2012. In 2010, a comparison of 
seabed profiles prior to construction, after completion of all dredging activities showed that the im-
pact on the seabed caused by the Nord Stream construction works was relatively small. 

In 2011, 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 topog-
raphy and that following the completion of construction. The monitoring was performed in a 60 m 
wide corridor (20 m from each pipeline and 20 m between the pipelines) at 10 m intervals. Results 
confirmed that the bottom characteristics were similar to their initial profiles. 

In 2012, monitoring was carried out in September and October in Portovaya Bay after completion 
of all construction activities. Field surveys were performed along six survey tracks perpendicular to 
the pipeline. The length of each track was 500 m (250 m to each side of the pipeline) and the dis-
tance between tracks was 100 m. 

Results obtained throughout the survey years (2010-2012) showed that the impact on the seabed 
caused by Nord Stream construction works was negligible. Winter and spring storms of 2011 and 
2012 eliminated the deviations from the initial relief, as confirmed by corresponding seabed profiling 
surveys performed in 2011 and 2012.

5.3 Finland

The purpose of the monitoring programme for hydrography and seabed topography in Finland is 
to collect baseline data on current speed and direction in order to validate modelling for dispersion 
of sediment and contaminants during rock placement. Currents were also measured in connection 
with munitions clearance to avoid munitions clearance during strong currents. Also the sediment 
release and crater volumes caused by munitions clearance were evaluated, as were the rock berms 
and their footprint on the seabed. Near-seabed currents are measured after post construction to 
evaluate if the pipeline is able to cause changes in the sedimentation patterns. This will later be fol-
lowed up by side-scan surveys for verification. The time schedule for the monitoring is presented 
in Figure 5.3. A detailed map showing locations of monitoring stations in Finland is included in Ap-
pendix B.

2009 2010 2011 2012 2013 2014 2015 Baseline

Monitoring of munitions clearance Impact

Monitoring of baseline currents None

Monitoring of rock placement   

Monitoring of near-seabed currents

Figure 5.3 Time schedule for monitoring of hydrography and seabed topography in Finland.
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Results and conclusions from the monitoring of munitions clearance (activity finalised in 
2010)
Monitoring of hydrography and seabed topography in Finland in relation to munitions clearance was 
carried out from November 2009 to July 2010 and is reported in /32/. Monitoring was carried out 
in order to avoid munitions clearance during strong currents that could potentially result in trans-
boundary impacts due to sediment spreading. Strong currents were defined as speeds exceed-
ing 0.3 m/s. Results showed that the average current speed throughout the monitoring period was 
lower than 0.2 m/s. 

In order to document the crater size resulting from each munitions clearance operation, visual in-
spections of the seabed at each of the 49 target sites were conducted with an ROV equipped with 
MBES, sonar and video cameras before and after each clearance. The explosions resulted in mi-
nor craters at the munitions sites (maximum 7-8 m in diameter) that were smaller than predicted. 
Four munitions clearance operations resulted in craters that were up to 60% larger than predicted. 

Results and conclusions from the monitoring of baseline currents
Monitoring of baseline currents has been performed since 2009 at two monitoring stations, CON-
TROL 1 and CONTROL 2. Data from these stations serve as background information on the prevail-
ing currents and on natural, season-related changes in their magnitude and direction throughout the 
water column. CONTROL 1 is situated in the western part of the Gulf of Finland at a depth of 43 m, 
and CONTROL 2 is situated in the eastern part of the Gulf of Finland at a depth of 47 m. Both sta-
tions are situated close to Natura 2000 areas. Monitoring of the current regime was performed us-
ing ADCP, a turbidity sensor, a water sampler and a CTD profiler. The ADCP measured changes in 
current speed and direction for every two metres of the water column at 30 minute intervals. Moni-
toring commenced in autumn 2009, before the start of munitions clearance. Monitoring activities 
were carried out throughout 2012; at CONTROL 1 until November and at CONTROL 2 until October.

During the entire monitoring period (6 November 2009 to 12 November 2012 at CONTROL 1, and 4 
November 2009 to 25 October 2012 at CONTROL 2), the average current magnitude at CONTROL 
1 was 0.06 m/s in the bottom layer and 0.09 m/s in the top layer. The average current magnitude at 
CONTROL 2 was 0.05 m/s in the bottom layer and 0.08 m/s in the top layer. The current magnitudes 
increased and showed more variation towards autumn. For both stations, the highest recorded cur-
rent magnitude in the bottom layer was 0.51 m/s.

Results and conclusions from the monitoring of near-seabed currents (activity carried out 
in 2011)
Monitoring of near-seabed currents was carried out in 2011 in order to determine the effect of the 
presence of the pipeline on the seabed on the current regime. Results from the monitoring activi-
ties are reported in /29/. 

The average measured current velocities were low (0-5 cm/s), with occasional peak velocities of 
10-15 cm/s. The current directions were mainly perpendicular to the pipeline. The ADCPs, which 
were located 5 m to either side of the pipeline, recorded changes in current velocities just above 
the seabed. Results from these indicated the development of small eddies (or vortices) due to tur-
bulence caused by the presence of the pipeline. On the soft seabed areas, where the pipelines are 
embedded deeper in the sediments than anticipated in the design, the minor impact from the cur-
rent regime was too small to cause any significant scouring. The instruments located 50 m away 
from the pipeline did not record any changes that could be attributed to the presence of the pipeline. 
All measured velocity changes were within or below the expected order of magnitude. The results 
confirmed the conclusions made in the Finnish EIA. The minor, small-scale hydrodynamic impacts 
near the seabed, if any, were limited to the nearest vicinity of the pipelines. 

The sedimentation pattern around the pipeline will be investigated by side scan sonar (SSS) surveys 
along the entire length of the pipeline in 2014, 2017 and 2022. The results from the 2014 survey will 
be used as baseline.
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3    The original assessment was based on a theoretical model for each rock berm. It did not include working tolerances and set-
tlement or sinking of the berms (which are a plus in rock volume). In addition, the actual situation of the seabed at the time of the 
respective rock placement had to be taken into account as well. The entire volume for rock placement in total for the Project is 
within a 10% deviation of the volumes permitted.

Results and conclusions from the monitoring of rock placement
Seabed bathymetry was surveyed in 2010-2012 at every rock placement location prior to and after 
construction of the rock berms. Monitoring was performed with an ROV or fall pipe equipped with 
MBES, sonar and video cameras. The survey extended laterally at least 10 m beyond the planned 
rock berm area. If the distance between rock berm locations was less than 200 m, only one inte-
grated survey was performed to inspect the areas. 

In 2012, rock placement was performed for January until March at 120 different locations, in sev-
eral phases, with a total amount of 172,690 m3 of rocks placed in Finnish waters. The total amount 
of rock material placed on the seabed by the end of March 2012 was 28% higher and the footprint 
area was 2.8 times larger than originally assessed3 and as communicated in the Finnish permit ap-
plications. When taking into account the areal extent of seabed covered with rock material, com-
pared with the entire area of the Gulf of Finland, and the fact that due to the poor oxygen conditions 
this area supports almost no life, the conclusions assessed prior to construction, including a low 
impact of minor significance, have not changed.

5.4 Sweden

The saltwater inflows from the Kattegat are limited but ecologically important. Concern has been 
raised in relation to the influence of the pipelines on the inflow of high-salinity bottom water through 
the Bornholm Basin. In response, Nord Stream carried out an extensive theoretical study to ad-
dress the issue. The study concluded that the impact of the pipelines on the inflow of high-saline 
bottom water in the Baltic Proper would be negligible. During the Swedish public consultation pro-
cess, questions were raised as to whether existing knowledge and data would be sufficient for an 
exhaustive description of the issue. Consequently, Nord Stream decided to establish a hydrographi-
cal monitoring programme in collaboration with the relevant authorities.

The purpose of the monitoring programme for hydrography and seabed topography in Sweden was 
to collect sufficient data for the analysis of the possible blocking and mixing of the water inflow to the 
Baltic Sea caused by the presence of the Nord Stream Pipeline. Additional goals were to evaluate 
the sediment release during munitions clearance by measuring the crater volume and to determine 
the size and height of constructed rock berms and their footprints on the seabed. The time sched-
ule for the monitoring is presented in Figure 5.4. A detailed map showing locations of monitoring 
stations in Sweden is included in Appendix C.

2009 2010 2011 2012 2013 2014 2015 Baseline

Monitoring of munitions clearance Impact

Monitoring of hydrography None

Figure 5.4 Time schedule for monitoring of hydrography and seabed topography in Sweden.

Results and conclusions from the monitoring of munitions clearance (activity finalised in 
2010)
Monitoring of seabed topography was carried out during munitions clearance from March 2010 to 
May 2010. Results are reported in /32/. To document the crater size from the munitions clearance, 
visual inspections of the seabed at each of the seven target sites were conducted before and af-
ter each clearance activity with an ROV equipped with MBES, sonar and video cameras. The ex-
plosions resulted in minor craters at the munitions sites, maximum 10-12 m in diameter, which was 
smaller than predicted. >
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Results and conclusions from the monitoring of hydrography (activity finalised in 2010)
Monitoring of hydrographical conditions in the Bornholm Basin was carried out from January 2010 
to January 2011 and reported in /32/. The findings suggested that the mixing caused by the pipe-
lines in the Bornholm Basin would be 80% below the worst-case estimations (which were already 
considerably below any level of effect). The estimate was reduced partly because the height of the 
pipeline at the seabed was lower than predicted (0.7 m versus 1 m, respectively) and partly because 
new observations suggest that up to half of the water inflow to the Baltic Sea may be transported 
in temporary, band-like currents around the halocline layer in the western Bornholm Basin, and not 
close to the seabed. Previously, it was assumed that inflows were only transported in bottom cur-
rents across the floor of the Bornholm Basin.

5.5 Denmark

Results and conclusions from the monitoring of hydrography (activity finalised in 2010)
The purpose of the monitoring programme for hydrography in Denmark was to collect sufficient data 
for the theoretical analysis of the possible blocking and mixing of the water inflow to the Baltic Sea 
caused by the presence of the Nord Stream Pipeline as reported in /34/. This is thus identical to the 
purpose of the monitoring programme for hydrography in Sweden (see Chapter 5.4). As such, the 
monitoring effort was established  as a joint project. Monitoring of hydrographical conditions in the 
Bornholm Basin was carried out from January 2010 to January 2011 and reported in /32/. 

5.6 Germany

The purpose of the seabed topography monitoring programme in Germany is to monitor seabed 
bathymetry of the backfilled trenches and reef reinstatement. The time schedule for the monitoring 
is presented in Figure 5.5. A detailed map showing locations of monitoring stations in Germany is 
included in Appendix E.

2009 2010 2011 2012 2013 2014 2015 Baseline

Monitoring of seabed topography Impact

None
Figure 5.5 Time schedule for monitoring of seabed topography in Germany.
 

Results and conclusions from the monitoring of seabed topography
Monitoring of seabed topography was carried out in June 2011 and August 2012. In 2012, monitor-
ing was carried out 20 months after termination of seabed intervention works. Surveys were con-
ducted along the entire route (± 50 m) of Pipeline 1 and 2 in Germany using high-resolution MBES 
and SSS techniques. In addition, re-established reef areas were inspected by underwater video re-
cordings in April. Monitoring activities included overall seabed bathymetry, reef reinstatement and 
quantification of spatial impact.

Results showed that the reinstatement of seabed topography of the trench for Pipeline 2 in the Po-
meranian Bight was within the range of ± 30 cm compared to the planned design, with shoulders 
on the edges and a dip in the centre of the trenches. The “half-pipe” character of the cross profile 
of the backfilled trench resulted from fluidisation of the topsoil material during backfilling operations. 
Swells and currents polished the trench profile in shallow and exposed waters (< 5 m water depth, 
Pomeranian Bight), but not along the deeper trenched sections in Greifswalder Bodden (> 5 m wa-
ter depth). Changes in seabed topography exceeding ± 30 cm were only detected at a few local 
areas and were possibly caused by the thrusters of the lay barge. Changes in seabed topography 
in the vicinity of the former temporary backfill storage area off Usedom Island occurred within ± 50 
cm across the site. Only a very small amount of excavated/dumped soil (< 50.000 m3) remained on 
the storage area. This correspond to approximately 0.8 % of the total amount allowed to be tem-
porary stored in the area. The overall soil balance (gains versus losses) is close to zero. Observa-
tions showed that levelling of dredging scours by natural bed load transport (erosion and deposi-
tion through near-bottom currents and waves) was fast when comparing the shape of scours from 
construction works in 2010 and 2011. 
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Physical reef reinstatement was successful along the entire Greifswalder Bodden trench. The overall 
spatial footprint revealed a total impact area of 3.1 km2 within German territorial waters (in compari-
son, the predicted areas given in the application documents was 3.3 km2). Approximately 0.4 km2 

were located beyond the expected impact zone of ± 25 m on either side of the trench. However, 
the overall spatial impact was not greater than predicted. Overall, the survey results from 2011 and 
2012 showed a low mobility of sediment in the vicinity of the backfilled trenches. Accordingly, the 
expected stability of the reinstated bathymetry was high. 
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6 Onshore soil
The physical and chemical properties of soil have a significant influ-
ence 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, salinisa-
tion 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 me-
chanical disturbance of soil and vegetation cover at landfall construction sites.

Objectives and methodology
Monitoring of soil takes place only at the landfall area in Russia. The monitoring was initiated in 2009, 
and will be completed by the end of 2013.

Monitoring of soil in Russia is related to the land areas that are used for temporary construction ac-
tivities as well as for permanent installations. The soil in these areas was categorised as “clean” pri-
or to the commencement of construction activities. Monitoring will document the quality of the soil 
during construction works and after the land reinstatement has been completed. 

Monitoring activities 2012
In 2012, monitoring of soil conditions took place in Russia. The preliminary results and conclusions 
from ongoing monitoring activities, as well as the main conclusions from finalised monitoring activi-
ties, are reported in the following section.

6.2 Russia 

The purpose of the soil chemistry monitoring programme in Russia is to assess the chemical con-
tamination, the bacteriological and the parasitological content of soils 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 locations of monitoring stations in Russia is included in Appendix A.

2009 2010 2011 2012 2013 2014 2015 Baseline

Monitoring of onshore soil Impact

None
Figure 6.1 Time schedule for monitoring of onshore soil in Russia.

Results and conclusions from the monitoring of onshore soil 
Field surveys were carried out in May, August and September of 2009, 2010 and 2011, and in May, 
July and October of 2012. Each survey included sediment sampling at six locations within the Rus-
sian landfall area. Samples were analysed for the following parameters: 

•  concentrations of metals (cadmium, lead, zinc, copper, nickel, arsenic, mercury)
•  concentrations of phenols and petroleum products
•  bacteriological and parasitological indicators (coliform group bacteria index, enterococci index,  

infectious agents (pathogenic flora), viable helminthic eggs, viable cysts of pathogenic pro 
tozoa, larvae and pupae of synanthropic flies)

In all years, the measured levels of all parameters were below the MAC. A slight decrease in the 
content of toxic substances was detected between the baseline survey carried out in 2009 and the 
impact survey carried out in 2012. Thus, no negative impacts from the construction or presence of 
the Russian landfall site have been detected.  
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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, Lith-
uania, 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 manmade 
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, along with large areas of open land, includ-
ing 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 landfall construction sites.

Objectives and methodology
Monitoring of landscape and topography takes place at the landfall areas in Russia and Germany. 
Monitoring was initiated in 2009, and will be completed by the end of 2014.

Monitoring of the 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. In 2012 and 2013 geodesic surveys were carried out in order to document reinstated 
landscapes and other changes to the landscape. Onshore monitoring in Germany will document the 
recovery process of the dunes after their reinstatement as part of the offset measures4 E3 “Devel-
opment concept for sand and neglected grassland locations in the landfall area of the Nord Stream 
Pipeline near Lubmin”. The purpose of this offset measure is to refurbish sandy coastal areas and 
neglected grasslands /35/ to compensate for the disturbance of protected biotopes in the land-
ward landfall corridor of the Nord Stream Pipeline. Ecological supervision will verify the effective-
ness of the offset measures. Areas where monitoring of landscape and topography are performed 
are shown in Figure 7.1.

Monitoring activities 2012
Monitoring of landscape and topography in 2012 took place in Russia and Germany. The preliminary 
results and conclusions from ongoing monitoring activities are reported in the following sections.

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



| The Nord Stream Project

|  58 Nord Stream: Results of Environmental and Socio-economic Monitoring 2012  |  November 2013

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 geo-
logical 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 locations of monitoring stations in Russia is included in Appendix A.

2009 2010 2011 2012 2013 2014 2015 Baseline

Monitoring of landscape and topography Impact

None
Figure 7.2 Time schedule for monitoring of landscape and topography in Russia.

Results and conclusions from the monitoring of landscape and topography
Field surveys were carried out in 2010, June-July 2011 and June, September and October 2012. In 
2010, the survey involved identification of key locations for follow-up monitoring. In 2011 and 2012, 
surveys included investigations of potentially HEGP and HE, along a 100 m wide strip of land within 
the construction site. 

The main processes specific to the onshore section were the same in 2010, 2011 and 2012 and in-
cluded waterlogging, seasonal flooding, erosion of a small stream near the construction site, flooding 
of the near-shore area due to wind, and waterlogging effects due to the disturbance of the natural 
surface flow and underground waters during construction and operation of the pipeline. 

Results obtained throughout the years showed that the risk of HEGP and HP was minimal. In 2011, 
minor physical changes along a small, unnamed stream were detected near the eastern boundary 
of the construction site. This impact was eliminated successfully by restoration of the land surface 
after the completion of the onshore construction works. 

7.3 Germany 

The purpose of the landscape monitoring programme in Germany is to observe the reinstatement 
of dune habitats. The time schedule for the monitoring is presented in Figure 7.3. A detailed map 
showing locations of monitoring stations in Germany is included in Appendix E.

2009 2010 2011 2012 2013 2014 2015 Baseline

Monitoring of landscape Impact

None
Figure 7.3 Time schedule for monitoring of landscape in Germany.

Results and conclusions from the monitoring of onshore landscape
Dune reinstatement/development of the offset measure E3 “Development concept for sand and ne-
glected grassland locations in the landfall area of the Nord Stream Pipeline near Lubmin” was car-
ried out successfully in 2010, 2011 and 2012 and involved:

• Construction of an artificial dune on top of the pipelines, partial sand exchange in the east of 
the project area in autumn 2010;

• Partial sand exchange west of the project area in autumn 2011. Dune reinstatement was physi-
cally finalised in late 2011;

• Infrastructure for horse grazing finalised in 2012 and horse grazing initiated.
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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 for the environ-
ment. The main pollutants are acidifying substances, such as sulphur 
oxides (SOX) and nitrogen oxides (NOX), and greenhouse gases, such as 
carbon dioxide (CO2). 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 accumu-
lated in the atmosphere. 
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8.1 Monitoring programme for air quality

Potential impacts 
Potential impacts on air quality from the Nord Stream Project may be the result of emission of at-
mospheric pollutants during construction works.

Objectives and methodology
Monitoring of air quality takes place only at the landfall area in Russia. Monitoring was initiated in 
2010, and will be completed by the end of 2014.

At the landfall area in Germany no air quality monitoring takes place, instead minimal air emissions 
were ensured through emissions audits in compliance with national requirements. 

For offshore construction works, general compliance with IMO guidelines, MARPOL and the HEL-
COM “Clean Seas Guide 2009” /36/ has been implemented in the Project’s Construction Manage-
ment Plans. These are ensured during the regular health, safety, environment and social (HSES) 
audits of the contractors for the offshore construction works. The main results and conclusions are 
reported in the following section.

Monitoring activities 2012
Monitoring of air quality in 2012 took place in Russia. The results and conclusions from ongoing 
monitoring activities are reported in the following section.

8.2 Russia 

The purpose of the air quality monitoring programme in Russia is to observe air quality within the 
working zone, outside the temporary construction site and at the boundary of residential areas to 
ensure compliance with the MAC of the compounds nitrogen dioxide, carbon monoxide, particu-
late 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 locations 
of monitoring stations in Russia is included in Appendix A.

2009 2010 2011 2012 2013 2014 2015 Baseline

Monitoring of air quality Impact

None
Figure 8.1 Time schedule for monitoring air quality in Russia.

Results and conclusions from the monitoring of air quality 
Monitoring of air quality was carried out at seven stations during construction works and installation 
operations onshore and in the near-shore area in 2010 and 2011. In 2012, monitoring of air quality 
was carried out during construction once per month between January and October at five stations 
– two stations in the working area, two stations outside the temporary construction site and one sta-
tion at the boundary of the village of Bolshoy Bor. In addition, monitoring during pipeline operation 
was carried out once per month between March and October at three stations – two stations at the 
border of impact zone and 1 station at the border of the nearest residential building in the village of 
Bolshoy Bor. The monitoring programme for air quality was designed to monitor emissions of pol-
lutants and air quality in the work zone and at the boundary of a residential area. 

In 2012, all measures of nitrogen dioxide, carbon monoxide, particulates and hydrocarbons were 
below the MAC. Similar results were obtained in 2010 and 2011.

Based on the monitoring results, it was concluded that the air quality in the area of the onshore 
section of the Nord Stream Pipeline 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 produce noise pollution in the coastal 
and marine environment, e.g. ship and boat traffic, drilling, pile-driving, 
underwater explosions, extractions and wind farm operations, impact-
ing wildlife and humans. Underwater noise can travel long distances 
underwater blanketing a large area around the source. Noise pollution 
can cause displacement effects, disturb location of prey, mask commu-
nication between animals, or in severe cases make species lose their 
orientation and cause physical injuries. Airborne noise can also cause 
adverse health effects in humans, especially in 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.

Objectives and methodology
Underwater noise and pressure waves is 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 peak pulse during clearance 
of all munitions. In addition, the pressure wave was measured in the vicinity of selected objects of 
protection 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 back-
filling of the pipeline trench. 

Monitoring of airborne noise takes place in Russia and Germany. The first monitoring activities be-
gan in 2010 and will be completed by the end of 2013. 

In Russia and Germany, the airborne noise from the construction area are measured in order to en-
sure that standards for noise levels were not exceeded. In Germany, onshore vibration measure-
ments near the work site were carried out in 2010 during the construction of the cofferdam. Areas 
where monitoring of noise and pressure waves is carried out are shown in Figure 9.1.

Monitoring activities 2012
Monitoring of noise and pressure waves took place in Russia and Germany in 2012. The preliminary 
results and conclusions from ongoing monitoring activities, as well as the main conclusions from fi-
nalised monitoring activities, are reported in the following sections.
 

>
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Figure 9.1 Locations of monitoring activities under the noise and pressure waves monitoring programme.
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5   LAeq values refer to steady-state continuous noise, whereas LAmax values refer to noise events.
6   SN 2.2.4/2.1.8.562-96, Noise in the workplace, on the premises of residential and public buildings, and at residential 
    development sites.

>

9.2 Russia 

The purpose of the noise monitoring programme in Russia was to verify that airborne noise from 
construction works did not exceed residential health standards at nearby settlements. The time 
schedule for the monitoring is presented in Figure 9.2. A detailed map showing locations of moni-
toring stations in Russia is included in Appendix A.

2009 2010 2011 2012 2013 2014 2015 Baseline

Monitoring of noise Impact

None
Figure 9.2 Time schedule for monitoring of noise in Russia.

Results and conclusions from the monitoring of noise
Noise levels were monitored once per month during construction and installation operations in 2010, 
2011 and 2012. Monitoring was carried out by a network of seven monitoring stations on the shore 
and in the near-shore area. The arrangement of monitoring stations made it possible to monitor the 
noise impact level at the boundary of the village of Bolshoy Bor (the nearest populated area) as well 
as noise levels from construction sites, both from Nord Stream and from Gazprom’s Portovaya Com-
pressor Station. Measurements included recordings of the noise levels (LAeq and LAmax

5) as well as 
sound pressure levels in the octave frequency bands of 31.5, 63, 125, 250, 500, 1,000, 2,000, 4,000 
and 8,000 Hz, in accordance with applicable Russian guidelines6.

The following values for noise exposure were binding in accordance with Russian regulations:

• Boundary of residential area: 55/45 dB(A), day/night.
• Boundary of construction site: 70 dB(A).

At no time before, during or after construction of the pipeline (2010, 2011 and 2012) did the measured 
values of noise levels exceed the allowable levels. Furthermore, construction works did not exert a 
considerable noise impact on the adjacent areas, including the nearest residential area of Bolshoy 
Bor. Thus, it can be concluded that construction and operation of the Nord Stream Pipeline do not 
have any significant noise impact on the adjacent areas. 

9.3 Finland

The purpose of the pressure wave monitoring programme in Finland was to verify the environmental 
impact assessments with regard to pressure waves caused by munitions clearance that could im-
pact objects on the seabed, such as cables, wrecks and barrels, or on marine mammals and fish, 
if they were present in clearance areas. The time schedule for the monitoring is presented in Figure 
9.3. A detailed map showing the locations of monitoring stations in Finland is included in Appendix B.

2009 2010 2011 2012 2013 2014 2015 Baseline

Monitoring of pressure waves Impact
None

Figure 9.3 Time schedule for monitoring of pressure waves in Finland.
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Results and conclusions from the monitoring of pressure waves (activity finalised in 2010)
Monitoring of pressure waves in Finland in relation to munitions clearance was carried out from No-
vember 2009 to July 2010 and is reported in /32/. At each of the 49 clearance sites, pressure wave 
monitoring was conducted using a sensitive hydrophone. Results showed that the majority of the 
49 measured pressure waves were lower than predicted (approximately 100-600 kPa). On four oc-
casions, the measured pressure waves were up to 30% higher than predicted. No negative impact 
on wrecks, cables or barrels in the clearance areas was found. 

9.4 Sweden

The purpose of the pressure wave monitoring programme in Sweden was to verify the environmen-
tal impact assessments with respect to pressure waves caused by munitions clearance that could 
impact marine mammals and fish, if they were present in clearance areas. The time schedule for 
the monitoring is presented in Figure 9.4. A detailed map showing locations of monitoring stations 
in Sweden is included in Appendix C.

2009 2010 2011 2012 2013 2014 2015 Baseline

Monitoring of pressure waves Impact

None
Figure 9.4 Time schedule for monitoring of pressure waves in Sweden.

Results and conclusions from the monitoring of pressure waves (activity finalised in 2010)
Monitoring of pressure waves in Sweden in relation to munitions clearance was carried out from 
March to May 2010 and is reported in /32/. At each of the seven clearance sites, monitoring was 
conducted using a sensitive hydrophone. All munitions were successfully cleared with no observed 
negative impact on marine mammals and birds. In one case, the measured pressure wave was 40% 
higher than predicted (approximately 900 kPa). A small number of dead fish (10-18 individuals per 
site) were recorded from five of the seven clearance sites.

9.5 Germany

The purpose of the noise monitoring programme in Germany was to measure underwater and air-
borne noise levels during construction. In addition, vibrations during cofferdam installation were 
measured. The time schedule for the monitoring is presented in Figure 9.5. A detailed map showing 
locations of monitoring stations in Germany is included in Appendix E.

2009 2010 2011 2012 2013 2014 2015 Baseline

Monitoring of underwater noise Impact

Monitoring of airborne noise None

Monitoring of vibrations

Figure 9.5 Time schedule for monitoring of noise in Germany.

Results and conclusions from the monitoring of underwater noise (activity finalised in 2010)
Monitoring of underwater noise in Germany was completed in 2010 and is reported in /32/. Underwa-
ter noise measurements revealed that construction-related noise emissions were unlikely to cause 
physical injury to the auditory organs of marine mammals. In addition, results of marine mammal 
monitoring indicated that underwater noise emissions from the Nord Stream construction activities 
did not cause detectable effects on grey seals (Halichoerus grypus) in Greifswalder Bodden or on 
the harbour porpoises (Phocoena phocoena) in Pomeranian Bight. Due to a technical failure of data 
recordings in 2010, additional measurements were carried out for one station, H5, in 2011. No de-
viations from the previous conclusions were found. 
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Results and conclusions from the monitoring of airborne noise
Airborne noise emissions resulting from Nord Stream pre-commissioning works were monitored 
over 35 days, the entire duration of the respective works, in the vicinity of the Marina of Lubmin in-
dustrial harbour in 2010, 2011 and 2012. 

The following guidance values for noise exposure according to “AVV Baulärm” were binding: 

• Marina Lubmin   65/50 dB(A) daytime/at night.
• Thiessow village  50/35 dB(A) daytime/at night.
• Lubmin village   50/35 dB(A) daytime/at night.

During the monitoring periods, two and four violations of noise thresholds were recorded in 2011 and 
2012, respectively. In 2011, the elevated noise levels were due to technical problems that could be 
solved within a few hours. In 2012, the elevated noise levels resulted from weather induced cooling 
requirements for the compressors. In general, the noise levels were well below the threshold values. 

Results and conclusions from the monitoring of vibrations (activity finalised in 2010)
Monitoring of vibrations in Germany was completed in 2010 and is reported in /32/. Vibration meas-
urements were made from the “Bundespolizei” building near the worksite during the cofferdam in-
stallation and extraction works. The measured vibration levels did not exceed the standard refer-
ence levels.
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10  Fish and plankton

Monitoring of the biological  
environment

The Baltic Sea hosts approximately 70 species of saltwater fish and an-
other 30 to 40 species of brackish or freshwater fish, all of which inhabit 
the central and coastal regions of the Baltic Sea. Cod, herring and sprat  
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 feeding resource for fish and seabirds in the Baltic 
Sea. Among the plankton several species are recognised at indicator 
species (any biological species that defines a trait or characteristic of 
the environment).



Fish and plankton  |

 November 2013  |  Nord Stream: Results of Environmental and Socio-economic Monitoring 2012  69  |

>

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 activities and opera-
tion. On the positive site, the physical presence of the pipeline at the seabed may act as an artificial 
reef and release of organic particle during seabed intervention works may stimulate plankton growth. 

Objectives and methodology
Monitoring of fish stocks is carried out in Russia, Sweden, Denmark and Germany. Monitoring was 
initiated in 2009 and will be completed by the end of 2014. 

Monitoring of fish is carried out using a combination of trawls, gill nets, MBES, still photos and video 
recordings at selected areas that have been deemed sensitive. The objective of the monitoring pro-
gramme is to document potential impacts or changes in fish communities and fish stocks close to 
the Nord Stream Pipeline caused by construction and operation activities. Results from the water 
quality monitoring programme have in general been used as a basis for the evaluation of potential 
impacts on fish. Areas where monitoring of fish is carried out are shown in Figure 10.1. As a mitiga-
tion measure, acoustic fish surveys by sonar were carried out in connection with munitions clear-
ance in Finland and Sweden to detect the presence of fish shoals in the vicinity of munitions clear-
ance sites. The number of fish fatalities was assessed by observers after detonations using nets. 

Monitoring of plankton is only carried out in Russia. Monitoring was initiated in 2010 and will be 
completed by the end of 2014.

The purpose of the plankton monitoring is to document potential changes in the plankton commu-
nity caused by elevated SSC. Monitoring covered both zooplankton and phytoplankton.

Monitoring activities 2012
Monitoring of fish stocks in 2012 took place in Russia, Sweden, Denmark and Germany. The pre-
liminary results and conclusions from ongoing monitoring activities, as well as the main conclusions 
from finalised monitoring activities, are reported in the following sections.
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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 el-
evated SSC. The time schedule for the monitoring is presented in Figure 10.2. A detailed map show-
ing locations of monitoring stations in Russia is included in Appendix A.

2009 2010 2011 2012 2013 2014 2015 Baseline

Monitoring of fish populations Impact

Monitoring of salmon migration None

Monitoring of plankton

Figure 10.2 Time schedule for monitoring of fish and plankton in Russia.

Results and conclusions from the monitoring of fish populations 
Monitoring of fish populations was carried out in 2010, 2011 and 2012. In all years, surveys were 
performed in June-August and October in Portovaya Bay and in June-September and November 
at 13 stations in the deep-water area of the eastern Gulf of Finland. Fish were caught using gill nets 
(nine stations) and trawls (four stations). 

In 2012, at total of 16 fish species comprising 6 families were detected. In Portovaya Bay the domi-
nant species were bream (Abramis brama), roach (Rutilu rutilus), perch (Perca fluviatilis) and vendace 
(Coregonus sp.). At the deep-water stations (trawling) four species were detected, Baltic herring 
(Clupea harengus membras), which was the dominant species; European sprat (sprattus sprattus); 
smelt (Osmerus eperlanus) and three-spined stickleback (Gasterosteus aculeatus). 

Results obtained in 2012 are similar to results obtained in 2011 with a slightly larger diversity com-
pared with the initial impact survey carried out in 2010.  

Results and conclusions from the monitoring of salmon migration (activity carried out in 
2010 and 2011)
Monitoring of salmonid species was carried out in 2010 and 2011 and is reported in /32/ and /33/. 
Surveys were performed in June-August and October in Portovaya Bay, and in June-September 
and November at nine locations in the vicinity of the island of Maly Fiskar. Fish were caught using 
multi-mesh gill nets.

No salmonid species, including juveniles, were caught in 2010 and 2011. It is not known what caused 
this negative result, but intensive construction activities in the Portovaya Bay/Maly Fiskar region can-
not be ruled out as the influencing factor. It should be noted that salmonid species normally occur 
in low quantities in the survey area. Monitoring of salmon migration is planned again for 2013. The 
results will be presented in the report covering monitoring activities for 2013, which will be issued 
in 2014.

Results and conclusions from the monitoring of plankton 
Monitoring of plankton was carried out in 2010, 2011 and 2012. In 2012 surveys were performed 
during the summer period at 21 stations: in Portovaya Bay on 16 June and 30 August and in the 
deep-water section (stations 1-14) on 25-29 June and 27-29 August. Monitoring covered both zoo-
plankton and phytoplankton. The following parameters were registered: species composition; total 
abundance and biomass; abundance and biomass of the main systematic groups and spatial dis-
tribution. In addition, concentrations of photosynthetic pigments were measured for phytoplankton. 

In general, species diversity and total biomass of zooplankton have increased since 2010, both 
within Portovaya Bay and in the deep-water section. The biomass in the deep-water section de-
creased slightly between 2011 and 2012, which was probably due to natural causes (lower mean 
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temperatures and more rough weather events). The fact that the biomass in this area increased be-
tween 2010 and 2011, where the most intense construction works were carried out, supports this 
conclusion. 

Concerning phytoplankton the total biomass within Portovaya Bay has increased since 2010. In the 
deep-water section the biomass decreased compared with 2010, but increased between 2010 and 
2011, when the main construction activities were carried out. Smaller variations in biomass are nor-
mal and may be explained by physical and chemical variations in the marine environment. 

Table 10.1 Mean values   of phyto- and zooplankton biomass (g/m3) in 2010-2012.

2010 2011 2012

Phytoplankton Zooplankton Phytoplankton Zooplankton Phytoplankton Zooplankton

Portovaya Bay 3.41 0.08 2.44 0.38 4.29 0.39

Deep-water section 2.45 0.33 2.90 0.46 1.12 0.28

Total 2.93 0.21 2.67 0.43 2.70 0.34

Based on results obtained in 2010-2012 it can be concluded that construction and presence of the 
Nord Stream Pipeline have not had any negative impact on the phyto-and zooplankton communi-
ties so far.

10.3 Finland

The purpose of the fish monitoring programme in Finland was to mitigate and monitor impacts on 
fish during munitions clearance. The time schedule for the monitoring is presented in Figure 10.3. 
A detailed map showing the locations of monitoring stations in Finland is included in Appendix B.

2009 2010 2011 2012 2013 2014 2015 Baseline

Monitoring of munitions clearance Impact

None
Figure 10.3 Time schedule for monitoring of fish in Finland.

Results and conclusions from the monitoring of munitions clearance (activity finalised in 
2010)
Monitoring of fish in Finland in relation to munitions clearance was carried out from November 2009 
to July 2010 and is reported in /32/. Prior to detonations, a sonar sweep was carried out at each 
clearance site to determine whether any fish shoals were close to the clearance site. Shortly before 
each clearance, a small charge was detonated, to cause fish to flee the area. After detonations, the 
sea surface and the seabed were visually inspected to record fish fatalities. The impacts caused by 
munitions clearance were lower than predicted. Although dead fish were observed at varying levels 
after all detonations, the overall impact on fish populations was minor.

10.4 Sweden

The purpose of the monitoring programme for fish in Sweden is to evaluate the qualitative and, if pos-
sible, quantitative changes in demersal fish communities in the areas adjacent to the Nord Stream 
Pipeline and to evaluate and document potential effects of construction activities (especially post-lay 
trenching) on fish fauna within the two Natura 2000 areas Hoburgs Bank and Norra Midsjöbanken. 
Monitoring was also carried out to mitigate impacts on fish during munitions clearance. The time 
schedule for the monitoring is presented in Figure 10.4. A detailed map showing locations of moni-
toring stations in Sweden is included in Appendix C.
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2009 2010 2011 2012 2013 2014 2015 Baseline

Monitoring of munitions clearance Impact

Monitoring of fish along the pipelines None

Monitoring of fish in Natura 2000 areas

Figure 10.4 Time schedule for monitoring of fish in Sweden.

Results and conclusions from the monitoring of munitions clearance (activity finalised in 
2010)
Monitoring of fish in Sweden in relation to munitions clearance was carried out from March to May 
2010 and is reported in /32/. Prior to detonations, a sonar sweep was carried out at each clearance 
site. Shortly before each clearance, a small charge was detonated with the purpose to scare the fish 
away from the area. After the detonations, the sea surface and the seabed were visually inspected 
to record potential fish fatalities. In five of the seven clearances carried out in Sweden, a small num-
ber of dead fish (less than 20 individuals per location) were collected from the sea surface.

Results and conclusions from the monitoring of fish along the pipelines
Field surveys were carried out in September-November 2010, September 2011 and September 
2012. Each survey involved CTDO measurements, Secchi depth measurements (water transparen-
cy) and survey fishery using gill nets or bottom trawl. The monitoring stations covered areas where 
the pipeline was laid directly on the seabed (areas HNB and NMR) and areas where the pipeline was 
post-lay trenched into the seabed (area NMT). At HNB and NMR, fish were caught by trawling (and in 
2010 also by gill nets at NMR). At NMT, fish were caught using gill nets in all years. Each monitoring 
area included an impact station (a stretch parallel to and 75 m vest of the pipeline) and a reference 
station (a stretch parallel to and 1 km west of the pipeline). Catches were sorted to species level and 
registered with individual weight and length. For comparative purposes, catches were standardised 
to number per unit effort (NPUE) and weight per unit effort (WPUE). 

Hydrographical conditions were similar between impact and reference stations. Hypoxia (oxygen 
concentrations < 2 mg/l) was not documented in 2012 and oxygen levels close to the seabed were 
higher than those measured in 2010 and 2011. Salinity and temperature close to the seabed was 
also similar between the years. Thus, hydrographical variables are not expected to bias results on 
number and composition of fish species at the stations. 

At area HNB a total of six different species – cod (Gadus morhua), herring, flounder (Platichthys fle-
sus), plaice (Pleuronectes platessa), shorthorn sculpin (Myoxocephalus scorpius), sprat and three-
spined stickleback – were caught in 2010, 2011 and 2012. In 2012, the most abundant species was 
cod, accounting for > 80% (NPUE) of the total catch. 

No significant difference between NPUE of the different species was found between impact and 
reference station or between different years. Length distribution patterns obtained from the impact 
and reference areas were similar within the years, whereas comparison between the years revealed 
a larger proportion of smaller individuals in 2012. In addition, a new cohort of cod with a body length 
of 12-22 cm was documented in 2012. However, since this trend was found both at the impact and 
reference station, it may be due to natural causes.  

At area NMT a total of four species – cod, herring, flounder and shorthorn sculpin – were caught 
in 2010, 2011 and 2012. In all years, the most abundant species was cod, accounting for > 87% 
(NPUE) of the total catch. The number of fish caught in 2011 and 2012 was significantly higher than 
the number of fish caught during the baseline survey in 2010, whereas no significant increase in the 
abundance (NPUE) of the dominant species (cod) was found between the years. In addition, no sig-
nificant difference in abundance and biomass between impact and reference stations within each 
year was found. In 2011 and 2012, cod specimens were longer and had a larger body mass per unit 
length compared to 2010.
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Figure 10.5 Average abundance (NPUE) of cod caught using trawl with standard deviation for 2010, 2011 and 2012 at the 
monitoring areas HNB and NMR.

At area NMR a total of eight species – cod, herring, flounder, lumpfish (Cyclopterus lumpus), short-
horn sculpin, sprat, three-spined stickleback and withing (Merlangius merlangus) – were caught in 
2010, 2011 and 2012. In all years, the most abundant species was cod (ranging between 67.5% 
and 99.4%). The number and biomass increased significantly from the baseline survey in 2010 to 
the impact surveys in 2011 and 2012. No significant difference was found between impact and ref-
erence stations. The abundance and biomass of the dominant species (cod) showed a significant 
increase between the years but not between impact and reference stations. The median length of 
cod decreased from 2010 to 2012 at impact and reference stations, and a new cohort of small cod 
individuals was found in 2012. 

Average abundance (NPUE) of cod caught using trawl and gill nets are presented in Figure 10.5 and 
Figure 10.6, respectively.

Figure 10.6 Average abundance (NPUE) of cod caught using gill nets with standard deviation for 2010, 2011 and 2012 at 
the monitoring areas NMR and NMT.
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Results and conclusions from the monitoring of fish within the Natura 2000 areas
Monitoring of fish within the two Natura 2000 areas Hoburgs Bank and Norra Midsjöbanken was car-
ried out in June and September of 2010, 2011 and 2012. Baseline monitoring in 2010 was extended 
to 2011 for Hoburgs Bank since trenching activities in this area did not take place until 2012. The 
monitoring activities involved CTDO measurements, Secchi depth measurements (water transpar-
ency) and survey fishery using gill nets. The programme included 40 stations in each Nature 2000 
area; 20 impact stations situated closest to the pipelines and 20 reference stations situated further 
away from the pipelines. Catches were sorted to species level and registered with individual weight 
and length. For comparative purposes, catches were standardised to number per unit effort (NPUE) 
and weight per unit effort (WPUE).

At Hoburgs Bank a total of six different species, cod, flounder, shorthorn sculpin, turbot (Scoph-
thalmus maximus), eelpout (Zoarces viviparous) and herring, were caught in June and September 
2012.  As in 2010 and 2011, the most important species in terms of biomass (WPUE) and abundance 
(NPUE) were cod, turbot and flounder. There was a significant decline in the total number of cod de-
tected during the 2012 survey compared to the number detected in the 2011 survey. A similar (but 
not significant) trend was observed between the 2010 and 2012. Overall, the total abundance of fish 
increased from 1,628 individuals in 2010 to 1,920 individuals in 2011 and 2,237 individuals in 2012. 
The number of different species detected between 2010 and 2011 increased from 6 species in 2010 
to 9 species in 2011. However, the number of detected species decreased between 2011 and 2012 
from 9 to 6 species, respectively. Cod length distribution was relatively similar between the years 
but slightly larger individuals were found in 2011, especially at the impact stations. 

At Norra Midsjöbanken a total of 10 different species, cod, flounder, shorthorn sculpin, turbot, 
eelpout, herring, three-spined stickleback, sprat, plaice and whiting, were caught in June and Sep-
tember 2012. The most important species in terms of abundance (NPUE) and biomass (WPUE) in all 
years were cod, turbot and flounder. The number of cod caught during the 2011 survey was signifi-
cantly lower than the number caught in 2010. Since 2010, the total abundance of fish has increased 
from 1,005 individuals in 2010 to 1,510 individuals in 2011 and 1,524 individuals in 2012. The num-
ber of different species detected between the years was relatively similar with 10 species in 2010 
and 2012, and 9 species in 2011. Cod length distribution was similar at the reference and impact 
stations and between the years.

Overall, results from the monitoring campaigns have indicated that the areas may be used as spawn-
ing grounds by cod, flounder, turbot and herring. In general, the results have revealed relatively large, 
natural, inter-annual differences in the abundance and biomass of the fish species. However, no re-
sults indicate that construction and presence of the pipelines in the marine environment have had 
any negative effect on the fish communities in the two Natura 2000 areas. >
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10.5 Denmark

The purpose of the monitoring programme for fish in Denmark is to evaluate and document the quali-
tative and, if possible, quantitative changes in the demersal fish communities in the areas adjacent 
to the Nord Stream Pipeline. The time schedule for the monitoring is presented in Figure 10.7. A de-
tailed map showing locations of monitoring stations in Denmark is included in Appendix D.

2009 2010 2011 2012 2013 2014 2015 Baseline

Monitoring of fish along the pipelines Impact

None
Figure 10.7 Time schedule for monitoring of fish in Denmark.

Results and conclusions from the monitoring of fish along the pipelines
Monitoring activities were carried out in October-November 2010, and in September 2011 and 2012. 
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 the monitoring covered seven impact stations, of 
which three included reference stations. Four of the stations are located on “hotspots” identified by 
Danish fishers as being of particular importance for fishery. Each survey included CTDO measure-
ments, Secchi depth measurements (water transparency) and survey fishery using gill nets or bot-
tom trawl. 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. Catches were sorted to spe-
cies level and registered with individual weight and length. For comparative purposes, catches were 
standardised to number per unit effort (NPUE) and weight per unit effort (WPUE). Fish were caught 
using gill nets (two stations) and trawl (five stations).

The community structure of demersal fish observed in 2012 was similar to results from the 2010 
and 2011 surveys. In all years, the most abundant species was cod. Other demersal species such 
as shorthorn sculpin, four bearded rockling, turbot and lumpfish, were only documented sporadi-
cally and in low numbers. 

No negative trend was found when comparing baseline data from 2010 with impact data from 2011 
and 2012. Additional data are required in order to make any conclusive remarks on the impact from 
the pipelines on the fish communities.

Average abundance (NPUE) of cod caught using trawl and gill nets are presented in Figure 10.8 and 
Figure 10.9, respectively.

Figure 10.8 Average abundance (NPUE) of cod caught using trawl with standard deviation for 2010, 2011 and 2012 from 
areas where the pipelines are established on the seabed. A reference station has only been included for KP 1120.
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10.6 Germany

The purpose of the monitoring of fish in Germany is to evaluate potential impacts from construction 
works. The time schedule for the monitoring is presented in Figure 10.10. A detailed map showing 
locations of monitoring stations in Germany is included in Appendix E.

2009 2010 2011 2012 2013 2014 2015 Baseline

Monitoring of fish populations Impact

None
Figure 10.10 Time schedule for monitoring of fish in Germany.

Results and conclusions from the monitoring of fish populations
Monitoring of fish was carried out in June 2011 and June 2012. In both years, fish were caught us-
ing beach seine samples in the shallow waters off Lubmin. Catches was sorted to species level and 
registered with individual weight and length. 

A total of 11 and 12 species were recorded in 2011 and 2012, respectively. In both years, the most 
abundant species were three-spined stickleback, common goby (Pomatoschistus microps), and 
sand goby (Pomatoschistus minutus). Roach, which was a dominant species in 2011, was absent 
in 2012. Sand eel (Ammodytes tobianus), a dominant species in 2012, was absent in 2011. Minor 
differences in the measured parameters (abundance, biomass, diversity) were found between the 
samples, which is probably a result of spatial differences in the macrophyte cover. No significant 
differences were observed between samples from the former Nord Stream cofferdam and samples 
from a reference area nearby. In general, the results obtained in 2011 and 2012 were similar to the 
results obtained during the baseline investigation in 2008.

Figure 10.9 Average abundance (NPUE) of cod caught using gill nets with standard deviation for 2010, 2011 and 2012 
from areas where the pipelines are post-lay trenched into the seabed. 
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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 north-
wards 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 impor-
tant 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) dur-
ing construction.

Objectives and methodology
Monitoring of birds is carried out in Russia, Finland, Sweden and Germany. Monitoring was initiated 
in 2009 and will be finalised by the end of 2014.

Areas where monitoring of birds is carried out are shown in Figure 11.1. The objective of monitoring 
in Russia and Germany is to document the impact on birds from the extensive seabed intervention 
works in the near shore areas and from the presence of large construction vessels close to land. As 
a mitigation measure, observation of birds was carried out in connection with munitions clearance 
in Finland and Sweden, and impacts on birds after clearance were registered. 

Monitoring activities 2012
Monitoring of birds in 2012 took place in Russia and Germany. The preliminary results and conclu-
sions from ongoing monitoring activities, as well as the main conclusions from finalised monitoring 
activities, are reported in the following sections.



| The Nord Stream Project

|  80 Nord Stream: Results of Environmental and Socio-economic Monitoring 2012  |  November 2013

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 population dynamics of nest-
ing 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 locations of monitoring stations in Russia is included in Appendix A.

2009 2010 2011 2012 2013 2014 2015 Baseline

Monitoring of birds Impact

None
Figure 11.2 Time schedule for monitoring of birds in Russia.

Results and conclusions from the monitoring of birds 
Monitoring of birds was carried out between May-November 2010 and 2011 and June-September 
2012. Onshore observations were carried out in the shallow areas of Portovaya Bay, and offshore 
observations were carried out in a 2 km corridor along the pipeline route. In addition, observations 
during the spring, summer and autumn migrations were carried out. Monitoring covered species 
composition, distribution and abundance. 

In 2012 a total of 43 waterbird species, including 24 breeding species and 19 migratory species, 
were recorded. The largest abundance of birds (2,963 birds belonging to 31 species) was observed 
in late September. The composition of breeding birds detected during 2012 is typical for the area with 
the largest aggregations at Big Fiskar Archipelago (13 species and 1,324 nests). At Small Fiskar Ar-
chipelago, at total of 8 species (155 nests) were detected. In Portovaya Bay 88 nests were detected. 

During spring migration (early July), a total of 112 birds belonging to 12 species was detected. This 
number is considered low and may be explained by the fact that the main passage of Anseriformes 
species was completed prior to the observation period. 

During autumn migration (late August), a total of 1,631 birds belonging to 22 species was detected. 
The dominant species were great cormorant (Phalacrocorax carbo), common gull (Larus canus), 
black-headed gull (L. ridibundus) and herring gull (L. argentatus). In addition, large numbers of com-
mon merganser (Mergus merganser) and red-breasted merganser (M. serrator) (250 and 23 indi-
viduals, respectively) and Anseriformes species were detected. 

Since 2011 the diversity migrating species in the area has decreased, whereas the diversity of breed-
ing birds have increased (from 15 species in 2011 to 24 species in 2012). The breeding birds includ-
ed species Listed on the IUCN Red List and the Russian Federations Red List. Overall, indications 
of recovery of the avifauna, in Portovaya Bay, where the most intense construction works were car-
ried out, was evident in 2012 and included an increase in the abundance of threatened and vulner-
able species of the region such as common eider (Somateria mollissima) and razorbill (Alca torda).

In addition, it should be noted that compared with existing anthropogenic effects on the environ-
ment (other than Nord Stream) in the area, the impact caused by the Nord Stream Project is con-
sidered insignificant.

11.3 Finland

The purpose of the bird monitoring programme in Finland was to mitigate impacts on birds dur-
ing munitions clearance and to register any impacts on birds after clearance operations. The time 
schedule for the monitoring is presented in Figure 11.3. A detailed map showing the locations of 
monitoring stations in Finland is included in Appendix B.
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2009 2010 2011 2012 2013 2014 2015 Baseline

Monitoring of munitions clearance Impact

None
Figure 11.3 Time schedule for monitoring of birds in Finland.

Results and conclusions from the monitoring of munitions clearance (activity finalised in 
2010)
Monitoring of birds in Finland in relation to munitions clearance was carried out from November 2009 
to July 2010 and is reported in /32/. No seabirds were injured or killed during the clearance activities. 
Seabirds (mostly gulls and terns) in flocks of 10 to 100 birds were observed feeding on fish killed by 
detonations from munitions clearance.

11.4 Sweden

The purpose of the bird monitoring, as part of the munitions clearance monitoring programme in 
Sweden, was to mitigate impacts on birds during munitions clearance and to register any impacts 
on birds after clearance. The time schedule for the monitoring is presented in Figure 11.4. A detailed 
map showing locations of monitoring stations in Sweden is included in Appendix C.

2009 2010 2011 2012 2013 2014 2015 Baseline

Monitoring of munitions clearance Impact

None
Figure 11.4 Time schedule for monitoring of birds in Sweden.

Results and conclusions from the monitoring of munitions clearance (activity finalised in 
2010)
Monitoring of birds in Sweden in relation to munitions clearance was carried out from March to May 
2010 and is reported in /32/. No seabirds were injured or killed during the seven clearance opera-
tions carried out in Sweden.

11.5 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 re-
generation phase of the bird population is monitored. The time schedule for the monitoring is pre-
sented in Figure 11.5. A detailed map showing locations of monitoring stations in Germany is in-
cluded in Appendix E.

2009 2010 2011 2012 2013 2014 2015 Baseline

Monitoring of bird collisions on Castoro Sei Impact

Monitoring of displacement effects None

Monitoring of  staging seabirds 

Figure 11.5 Time schedule for monitoring of birds in Germany.

Results and conclusions from the monitoring of bird collisions on Castoro Sei (activity final-
ised in 2011)
Monitoring of bird collisions on Castoro Sei was carried out during pipe-laying activities in 2010 
and 2011 and is reported in /32/ and /33/. Electric lighting on ships such as the Castoro Sei poses 
a significant collision risk for nocturnal migrants because it attracts birds at night, especially when 
visibility is poor. Wire ropes installed on the tall cranes were probably the major reason for bird col-
lisions. During the autumn migration, many passerine migrants rest on board the lay barge. In order 
to evaluate the extent of collisions, daily searches for carcasses of dead birds were performed. Car-
casses were identified to species level, but the cause of death was not analysed. A total of 19 bird 
carcasses (comprising 11 species) and 32 carcasses (comprising 11 species) were found during 14 
days of searches in 2010 and 2011, respectively. The lower number of dead birds found in 2011 was 
probably due to clearer nights compared to 2010. 
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Results and conclusions from the monitoring of displacement effects (activity finalised in 
2011)
Monitoring of displacement effects in seabird communities was carried out through the year in 2010 
and 2011 and is reported in /32/ and /33/. Construction of the Nord Stream Pipeline within the Ger-
man EEZ, including the coastal waters, was accompanied by seabird surveys in the western Po-
meranian Bight. The monitoring was carried out by aerial surveys. The main objectives of the study 
were to illustrate population trends in staging sea ducks, divers and diving ducks during winter and 
spring, and to investigate possible displacement effects due to Nord Stream construction activities 
during the autumn migration of staging seabirds. A relatively low number of auks (common guille-
mot (Uria aalge) and razorbill, long-tailed ducks (Clangula hyemalis), black scoters (Melanitta nigra), 
velvet scoters (Melanitta fusca) and loons (Gavia immer) were detected during the surveys. The dis-
tribution of birds was strongly related to water depth, and no distribution pattern could be associ-
ated with the Nord Stream construction activities. Overall, disturbance from Nord Stream construc-
tion activities was minor. The construction activities were performed when the number of resting 
birds in the Pomeranian Bight was low and at a relatively far distance from the main resting areas. 

Results and conclusions from the monitoring of staging seabirds
Monitoring of staging seabirds during the recovery phase was carried out in midwinter and spring 
2011 and 2012. The aim of the surveys was to estimate the total number of staging seabirds in Greif-
swalder Bodden and Pomeranian Bight. Data was collected during aerial surveys in the Greifswalder 
Bodden and on line-transect ship and aerial surveys in Pomeranian Bight. 

Due to a relatively small spatial extension of the Nord Stream seabed footprint (3 km2) in the sea-
bird wintering area of almost 7,000 km2, it was not possible to perform a detailed effect analysis. 

The estimated number of scaups (Aythya affinis) and long-tailed ducks in Greifswalder Bodden re-
corded during spring 2011 was similar to the estimates of the pre-construction surveys in 2006 and 
2007 (approximately 35,000 scaups and 30,000 long-tailed ducks). Due to extensive ice cover in 
Pomeranian Bight, no ship survey could be performed during midwinter 2011. In 2012, 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 of 2011. A new maximum was 
recorded for red-throated diver (Gavia stellata) and slavonian grebe (Podiceps auritus). However, 
because of a relatively large day-to-day variation in the number of staging birds in spring compared 
with winter, the results were difficult to interpret. 
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12  Marine mammals
Four marine mammal species – the harbour porpoise, the harbour seal, 
the grey seal and the ringed seal – 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 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. 

Objectives and methodology
Monitoring of marine mammals is conducted using a combination of vessel-based surveys, aerial 
surveys (Russia, Finland and Germany) and acoustic data loggers (Germany only). Monitoring was 
initiated in 2009 and will be completed by the end of 2014.

Monitoring takes place in Russia and in Germany. In Germany the monitoring takes place at a known 
seal haul-out site and in area with a relatively high density of harbour porpoise. In Finland and Swe-
den, observations of marine mammals were carried out as part of the mitigation measures dur-
ing munitions clearance. In Finland, marine mammals were also monitored during rock placement.

The objective of the monitoring programme is 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. Areas where monitoring of marine mammals are 
carried out are shown in Figure 12.1.

Monitoring activities 2012
Monitoring of marine mammals in 2012 took place in Russia and Germany. The preliminary results 
and conclusions from ongoing monitoring activities, as well as the main conclusions from finalised 
monitoring activities, are reported in the following sections.
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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 pop-
ulation size and distribution on the islands and in adjacent areas in relation to construction of the 
Nord Stream Pipeline. The time schedule for the monitoring is presented in Figure 12.2. A detailed 
map showing locations of monitoring stations in Russia is included in Appendix A.

2009 2010 2011 2012 2013 2014 2015 Baseline

Monitoring of marine mammals Impact

None
Figure 12.2 Time schedule for monitoring of marine mammals in Russia.

Results and conclusions from the monitoring of marine mammals 
Monitoring of marine mammals was carried out in May-November in 2010, 2011 and 2012. Surveys 
were performed on the coastlines of the islands of Maly Fiskar, Bolshoi Fiskar, Sommers, Gogland 
and Halikarti. In addition, all mammals encountered in open waters were recorded. 

No marine or semi-aquatic mammals were detected along the pipeline route in 2012. In 2011, only 
two taxa, grey seal (Halichoerus grypus) and an American mink (Neovizon vizon), were detected. 
Based on these results it is not possible to draw any conclusion on the possible effect on marine 
mammals from the construction of the pipeline. 

12.3 Finland

The purpose of the marine mammal monitoring programme in Finland was to mitigate impacts on 
marine mammals during munitions clearance and rock placement. The time schedule for the moni-
toring is presented in Figure 12.3. A detailed map showing the locations of monitoring stations in 
Finland is included in Appendix B.

2009 2010 2011 2012 2013 2014 2015 Baseline

Monitoring of munitions clearance Impact

Monitoring of rock placement None

Figure 12.3 Time schedule for monitoring of marine mammals in Finland.

Results and conclusions from the monitoring of munitions clearance (activity finalised in 
2010)
Monitoring of marine mammals in Finland in relation to munitions clearance was carried out from 
November 2009 to July 2010 and is reported in /32/. Prior to all detonations, marine mammals were 
monitored in the clearance area by two observers. In addition, passive acoustic monitoring was 
carried out at the sites. Prior to each detonation, seal scrammers were used to cause any marine 
mammals present to flee the area. Only one mammal was observed, and it was successfully fright-
ened away from area. No negative impact on marine mammals caused by munitions clearance was 
reported.

Results and conclusions from the monitoring of rock placement (activity finalised in 2011)
Monitoring of marine mammals was performed during rock placement in the winter period between 
22 March and 21 April 2011 and is presented in /33/. Visual observations of seals were performed 
from the construction vessels Tor Viking and Vidar King and from aerial surveys. Aerial observations 
were made over an area covering a distance of approximately 10 km from the construction site. In 
addition, any observations of marine mammals by the crews of the Solitaire and the Highland Rover 
during pipe-laying of Pipeline 2 were reported on a daily basis. The only marine mammal species ob-
served during rock placement was the grey seal, with 258 recordings. Most of the observed animals 
were older individuals (237) while 22 were young seals. No marine mammals were observed dur-
ing pipe-laying of Pipeline 2. No negative impact caused by rock placement activities was reported.
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12.4 Sweden

The purpose of the marine mammal monitoring programme in Sweden was to mitigate impacts on 
marine mammals during munitions clearance. The time schedule for the monitoring is presented in 
Figure 12.4. A detailed map showing locations of monitoring stations in Sweden is included in Ap-
pendix C.

2009 2010 2011 2012 2013 2014 2015 Baseline

Monitoring of munitions clearance Impact

None
Figure 12.4 Time schedule for monitoring of marine mammals in Sweden.

Results and conclusions from the monitoring of munitions clearance (activity finalised in 
2010)
Monitoring of marine mammals in Sweden in relation to munitions clearance was carried out from 
March to May 2010 and is reported in /32/. Prior to all detonations, marine mammals were monitored 
in the clearance area by two observers. In addition, passive acoustic monitoring was carried out at 
the sites. Prior to each detonation, seal scrammers were applied to cause marine mammals present 
in the area to flee. No mammals were observed and no impacts on marine mammals were reported.

12.5 Germany

The purpose of the marine mammal monitoring programme in Germany is to document effects of 
increased turbidity and disturbance and to document disturbances of marine mammals by under-
water noise. The time schedule for the monitoring is presented in Figure 12.5. A detailed map show-
ing locations of monitoring stations in Germany is included in Appendix E.

2009 2010 2011 2012 2013 2014 2015 Baseline

Monitoring of grey seals Impact

Monitoring of harbour porpoises None

Figure 12.5 Time schedule for monitoring of marine mammals in Germany.

Results and conclusions from the monitoring of grey seals (activity finalised in 2011)
Monitoring of grey seals was carried out in 2010 and 2011 at the sandbank Großer Stubber, the only 
permanent haul-out site in Greifswalder Bodden. Results from the monitoring surveys are presented 
in /32/ and /33/. Based on a continuous increase in the number of seals, despite Nord Stream con-
struction activities, it was concluded that Nord Stream construction works in Greifswalder Bodden 
did not affect the use of this haul-out site. Accordingly, the monitoring programme was abandoned. 

Results and conclusions from the monitoring of harbour porpoises
Monitoring of harbour porpoise (Phocoena phocoena) was carried out between July 2009 and 
the end of December 2012 before and after the Nord Stream construction activities. Presence/ab-
sence of harbour porpoises was monitored using stationary hydrophone recordings (porpoise de-
tectors, PODs). Hydrophones were deployed at 13 stations within the Pomeranian Bight. A total of 
seven T-PODs and 13 C-PODs were installed, with a double deployment of C-PODs and T-PODs 
at seven former GOM (German Oceanographic Museum) POD positions and a single deployment 
of C-PODs along six positions in close vicinity to the pipeline. The use of both gear types aims for 
a long-term trend analysis under consideration of data recorded either with old (T-POD) or new (C-
POD) hydrophones.

Harbour porpoises were detected on 14 % of all recording days. This number is higher than what 
could be expected based on previous studies in the area. Porpoise activity showed a north–south 
gradient with more recordings at northerly positions. Throughout the monitoring period the major-
ity of harbour porpoises were detected between August and October. In addition, a small detection 
peak was observed in late February/March in some years. The findings correspond to results from 
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former studies in the area and may indicate a migration of harbour porpoises from the Danish Belt 
Sea into the Pomeranian Bight during late summer/autumn and a migration of Baltic Proper por-
poises into the area during February.

Maxima in porpoise detections coincided with Nord Stream construction periods during autumn. 
No displacement effect of construction works on the harbour porpoises was detected and the over-
all seasonal pattern of porpoise presence did not seem to be affected. Since harbour porpoises 
rarely are present in study areas, it has not been possible to detect any small-scale effects. Thus, 
no conclusion can be drawn about whether porpoises were negatively affected in close vicinity to 
the construction vessels.
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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 coast-
al 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 is possible, which is toxic for fish and macroinverte-
brates. 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 sedi-
ment dispersion and sedimentation caused by construction related activities and due to occupation 
of seabed areas by the pipelines, rock berms, concrete mattresses etc.

Objectives and methodology
Monitoring of benthic flora and fauna is carried out in Russia, Finland, Sweden, Denmark and Ger-
many. Monitoring was initiated in 2010 and all activities will be completed by the end of 2015.

Monitoring includes baseline surveys prior to construction, surveys of the status upon completion of 
construction and monitoring of recovery in the years following construction. The purpose is to docu-
ment changes in the benthic flora and fauna communities caused by sediment dispersion and other 
impacts from construction and by changes in geomorphology and seabed substrate caused by the 
presence of the pipelines on the seabed. Particular objectives include documenting the conditions 
close to existing and proposed Natura 2000 areas, the potential changes caused by munitions clear-
ance and rock placement, the development of epifauna on the pipeline surface and the regenera-
tion of benthos. Monitoring also includes monitoring of transboundary effects into Estonia. Seabed 
sampling, underwater video surveillance and aerial photos are all used in the monitoring of benthic 
flora and fauna. Areas where monitoring of benthic fauna is carried out are shown in Figure 13.1. 

Monitoring activities 2012
Monitoring of benthic flora and fauna in 2012 took place in Russia, Finland, Sweden, Denmark and 
Germany. The preliminary results and conclusions from ongoing monitoring activities are reported 
in the following sections.
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Figure 13.1 Locations of monitoring activities under the benthic infauna monitoring programme.
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13.2 Russia 

The purpose of the monitoring programme for benthic flora and fauna in Russia is to evaluate im-
pacts on the infauna and flora communities caused by construction works and the recovery thereof. 
The time schedule for the monitoring is presented in Figure 13.2. A detailed map showing locations 
of monitoring stations in Russia is included in Appendix A.

 2009 2010 2011 2012 2013 2014 2015 Baseline

Monitoring of benthic infauna Impact

Monitoring of macrophytes None

Figure 13.2 Time schedule for monitoring of benthic flora and fauna in Russia.

Results and conclusions from the monitoring of infauna 
Monitoring of infauna was carried out in June-August 2010, 2011 and 2012. Samples were taken 
using a modified Petersen dredge grab at 21 stations situated in Portovaya Bay and in the deep-
water area of the eastern Gulf of Finland. Samples were analysed for species diversity, abundance 
and biomass of meio- and macrozoobenthos. 

In June 2012, a total of three groups, Oligocheta, Chironomidae and Turbellaria, of macrobenthos 
were detected in Portovaya Bay. The overall abundance of macrobenthos within Portovaya Bay 
ranged between 60-140 individuals/m2. The macrobenthic community was less diverse in the deep-
water area of the eastern Gulf of Finland, where only Polychates (Marenzelleria neglecta) were repre-
sented. However, the overall abundance was larger compared with the Portovaya Bay area, ranging 
between 600-4800 individuals/m2. 

In June 2012, meiobenthos in Portovaya Bay was represented by 10 groups: Nematoda, Harpac-
ticoida, Cyclopoida, Cladocera, Ostracoda, Oligochaeta, Chironomidae, Mollusca, Turbellaria and 
Acari. Meiobenthic abundance in Portovaya Bay varied between 2,000-400,0000 individuals/m2 with 
an average of 28,000 individuals/m2. The dominant groups were Nematoda and Oligochaeta (Naidi-
dae sp. and Tubificidae sp.). In the deep-water area of the eastern Gulf of Finland meiobenthos was 
represented by six groups: Nematoda, Harpacticoida, Polychaeta, Ostracoda, Cyclopoida and Tur-
bellaria with an abundance that ranged between 500-142,000 individuals/m2 and an average abun-
dance of 26,000 individuals/m2. The dominant groups were Nematoda and Ostracoda.

In August 2012, a total of four groups of macrobenthos, Oligocheta, Chironomidae, Turbellaria and 
Crustacea, were detected in Portovaya Bay with an overall abundance that ranged between 40-220 
individuals/m2. In the deep-water area of the eastern Gulf of Finland the benthic community was 
dominated by Polychates (Marenzelleria neglecta) and a few oligochaetes, molluscs (Macoma bal-
thica) and crustaceans (Saduria entomon). The overall abundance was larger compared with Por-
tovaya Bay, ranging between 840-5000 individuals/m2.  

In August, the composition of meiobenthos in Portovaya Bay was comparable to that in June, apart 
from molluscs, which were not detected in August. Total abundance ranged from 2,000-19,000 in-
dividuals/m2 with average abundance of 6,000 individuals/m2 dominated by Nematoda, Oligochaeta 
and Chironomidae. Species composition of meiobenthos communities in the deep-water area was 
less diverse compared with the shallow waters and was dominated by Nematoda. The total abun-
dance varied between 0-400,000 individuals/m2 with average abundance of 43,000 individuals/m2.  

Overall, the average abundance of both macrozoobenthos and meiobenthos has increased in the 
deep-water area of the eastern Gulf of Finland since 2010. Within Portovaya Bay the average abun-
dance of macrozoobenthos and meiobenthos was slightly lower in 2012 compared with 2010 and 
2011. The differences in meiobenthos communities in Portovaya Bay were reflected in lower spe-
cies diversity in 2012 compared with previous years. However, biomass rates did not show signifi-
cant changes. It should be noted that such variations are common in the marine environment due 
to variations in physical and chemical conditions. 
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Results and conclusions from the monitoring of macrophytes 
Monitoring of benthic flora was carried out in August 2011 and 2012 in the central part of Portovaya 
Bay. The general condition, composition and structure of communities of helophytes (coastal wet-
land plants), hydrophytes (fully submerged flowering plants) and benthic flora (algae) were recorded. 

In addition, monitoring of the main phytocoenoses was carried out in two types of shallow water 
areas: in sandy shallow waters surrounding the pipeline and in a rocky and sandy coastline on the 
western side of the gas pipeline. Furthermore, botanical sections were defined along three transects 
perpendicular to the pipeline and one transect parallel to the pipeline. 

In 2012, a total of 66 species of macrophytes were detected in the monitored part of Portovaya Bay. 
The majority of detected species were flowering aquatic plants (56 species belonging to 23 families). 
Of these, 12 species are listed on the region specific Red List of Russia. Macroalgae (macrophyto-
benthos) were represented by nine species belonging to nine families. In addition, one member of 
the class Equisetopsida was recorded. 

Since 2011 species diversity has increased. Compared with the species detected in 2012, only 51 
species were detected in 2011, including 40 species of flowering plants (from 18 families) and 11 
species of macroalgae (from 9 families).

These results showed evidence of a solid, ongoing recovery of the macrophyte communities within 
the area affected by the Nord Stream Pipeline. The recovery process included an increase in spe-
cies diversity, a rise in spatial distribution and the arrival of rare and protected species.

13.3 Finland 

The purpose of the monitoring programme for benthic infauna is to describe and evaluate impacts 
on infauna communities caused by munitions clearance and rock placement, and the recovery 
thereof. Furthermore, impacts on benthos at HELCOM long-term monitoring stations in the vicinity 
of the pipelines are being monitored. Also transboundary impacts from the Nord Stream construc-
tion activities in Finnish waters have been monitored in Estonia. The time schedule for the monitor-
ing is presented in Figure 13.3. A detailed map showing the locations of monitoring stations in Fin-
land is included in Appendix B.

2009 2010 2011 2012 2013 2014 2015 Baseline

Monitoring of infauna (munitions) Impact

Monitoring of infauna (rock placement) None

Monitoring of infauna (HELCOM)

Figure 13.3 Time schedule for monitoring of benthic fauna in Finland.

Results and conclusions from the monitoring of munitions clearance (activity carried out in 
2010)
Monitoring of infauna in relation to munitions clearance in Finland was carried out in May and August 
2010 (i.e. before and after munitions clearance) and is reported in /32/. Monitoring results from one 
station in Finnish waters (seven sampling locations) and one station in Estonian waters (three sam-
pling locations – for monitoring of transboundary impacts) showed a low abundance of infauna and 
a decline in abundance over time. The reason for the change in species abundance and biomass 
after munitions clearance is probably due to natural changes in the heterogeneity of the seabed and 
seasonal variance. The monitoring of infauna in relation to munitions clearance is planned to be car-
ried out again in 2013. The results will be presented in the report covering monitoring activities for 
2013, which will be issued in 2014.
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Results and conclusions from the monitoring of rock placement (activity carried out in 2010)
Monitoring of infauna in relation to rock placement in Finland was carried out in April-May and in 
July-August 2010 (i.e. before and after rock placement) and is reported in /32/. Monitoring results 
from one station in Finnish waters (seven sampling locations) and two stations in Estonian waters 
(each with three sampling locations, for monitoring of transboundary impacts) showed that benthic 
communities in general showed low abundance due to inhospitable conditions (e.g. low oxygen 
concentrations) at these depths (> 70 m). The bottom areas that were covered by rock berms have 
inevitably lost all benthos. However, based on the monitoring results there is no evidence that rock 
placement activities have caused any significant impact on the already impoverished benthic com-
munities. The monitoring of infauna in relation to rock placement is planned to be carried out again 
in 2013. The results will be presented in the report covering monitoring activities for 2013, which will 
be issued in 2014.

Results and conclusions from the monitoring of infauna (HELCOM stations)
Monitoring of HELCOM long-term benthos stations and their potential compensatory sites was car-
ried out in October 2010, in May and October 2011 and in May 2012. Monitoring activities took place 
at three HELCOM stations (LL5, LL6 and LL7) and six compensatory stations (LL5BEN-A, LL5BEN-
B, LL6ABEN-A, LL6ABEN-B, LL7BEN-A and LL7BEN-B) situated parallel to the pipelines. At each 
station, monitoring involved measurements of conductivity (salinity), temperature, oxygen through-
out the water column, and three Van Veen grab samples for analysis of infauna. In 2012, oxygen lev-
els 1 m above the seabed varied between approximately 2.5-3.8 mg/l. Throughout the monitoring 
period (2010-2012) the lowest and highest measured oxygen levels were 0.5 mg/l (spring 2011) and 
4.6 mg/l (autumn 2011), respectively. 

Since 2010, the biomass of infauna has increased. In 2012, all stations were life-containing for the 
first time since monitoring was initiated. The three most abundant taxa in 2012 were the polychaetes 
Marenzelleria sp. and Harmothoe sarsi and the crustacean Monoporeia affinis. Of these, the most 
common species was Marenzelleria sp. with abundances ranging between 101-917 individuals/m2. 
In comparison abundances of Harmothoe sarsi and Monoporeia affinis ranged between 6-39 indi-
viduals/m2 and 3-48 individuals/m2, respectively. The average abundances of Marenzelleria sp. de-
tected in 2010, 2011 and 2012 are presented in Figure 13.4.

Figure 13.4 Average abundance of Marenzelleria sp. detected in 2010-2012.

Marenzelleria sp.
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13.4 Sweden

The purpose of the monitoring of benthic fauna in Sweden is to evaluate changes in the benthic in-
fauna 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 locations of monitoring stations in Sweden is included in Appendix C.
 

2009 2010 2011 2012 2013 2014 2015 Baseline

Monitoring of infauna Impact

Monitoring of epifauna None

Figure 13.5 Time schedule for monitoring of benthic fauna in Sweden.

Results and conclusions from the monitoring of infauna
Field surveys were carried out in June 2010-2012. Each survey included monitoring at 10 stations 
along one transect at Norra Midsjöbanken and 11 stations along one transect at Hoburgs Bank. 
Both transects are located in the proximity of locations with planned trenching. However, the planned 
trenching in 2011 near Hoburgs Bank was replaced by spot rock placement. At each station, moni-
toring involved an underwater video recording of the seabed; measurements of conductivity (sa-
linity); temperature; depth and oxygen throughout the entire water column; sediment sampling for 
analysis of selected physical and chemical variables; and three Van Veen grab samples for analy-
sis of infauna. 

Results from the 2012 survey did not reveal any signs of stratification or vertical variations in salinity.  
The oxygen concentrations were high (10.3-10.8 mgO2/l) close to the seabed and far above critical 
level (2.9 mgO2/l) for the benthic infauna. The temperature was uniform in the uppermost part of the 
water column and declined to about 5 ºC close to the seabed. The surface of the sediment was oxi-
dized at all stations at Norra Midsjöbanken and Hoburgs Bank and no smell of hydrogen sulphide 
was recorded in 2012. 

Since the baseline surveys conducted in 2010, the number, abundance and biomass of the benthic 
fauna have increased significantly at Hoburgs Bank and Norra Midsjöbanken. 

At Norra Midsjöbanken a total of 11 species and higher taxa (ranging between 6-10 species/m2 per 
station) were recorded in 2012, compared to 10 species and higher taxa in 2010 and 2011. The new 
species was an unidentified crustacean (Mysidae sp.).
 
At Hoburgs Bank a total of 13 species and higher taxa (ranging between 7-11 species/m2 per station) 
were recorded in 2012, compared to 11 species and higher taxa in 2010 and 2011. Four new spe-
cies (Diastylius lucifera, Gammarus zaddachi, Monoporeia affinis and Mysidae sp.) were detected 
in 2012, whereas two species (Pontoporeia affinis and Diastylis rathkei) that were detected in 2010 
and 2011 were absent in the 2012 samples. In 2012, the average abundance of benthic fauna was 
4,150 individuals/m2 per station. 

Average abundances of infauna detected from 2010-2012 at Hoburgs Bank and Norra Midsjöbanken 
are presented in Figure 13.6 and Figure 13.7, respectively.
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Figure 13.7 Average abundance (error bar indicated with standard deviation) of infauna detected at Norra Midsjöbanken 
in 2010-2012.

Figure 13.6 Average abundance (error bar indicated with standard deviation) of infauna detected at Hoburgs Bank in 
2010-2012.

Results and conclusions from the monitoring of epifauna
Field surveys were initiated in June 2011 and repeated in October 2012. Each survey included in-
spection of the pipelines with video cameras mounted on an ROV at four locations. The monitoring 
locations were chosen in order to cover areas where the pipelines were laid directly on the seabed 
(station 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, record-
ings of the top and sides of the pipelines were performed along a stretch of 250 m. 

The video recordings and still photos revealed a possible establishment of the sessile epifauna spe-
cies blue mussel at station NMRnew in 2012. During the survey in 2011, only one mobile species, the 
crustacean Saduria entomon, could be identified to be present on and at the pipeline. In 2012, Sad-
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uria entomon was recorded in high numbers at station HNB (123 individuals), but only a few individu-
als were detected at stations NMT and NMR and none at station NMRnew. This is significantly lower 
than in 2011 where between five and 206 individuals were recorded at stations HNB, NMT and NMR. 

13.5 Denmark

The overall objective of the monitoring programme is to evaluate changes in the benthic infauna com-
munities due to post-lay trenching, and to document the potential establishment and growth of epi-
fauna on the pipelines. The time schedule for the monitoring is presented in Figure 13.8. A detailed 
map showing locations of monitoring stations in Denmark is included in Appendix D.

2009 2010 2011 2012 2013 2014 2015 Baseline

Monitoring of infauna Impact

Monitoring of epifauna None

Figure 13.8 Time schedule for monitoring of benthic fauna in Denmark.

Results and conclusions from the monitoring of infauna 
Monitoring of infauna in Danish waters was carried out in July 2010, June 2011 and June 2012. The 
monitoring activities included seabed sampling along two transects (B10 and B11) perpendicular 
to the pipeline route, each comprising 15 stations. The survey at each station included underwa-
ter video recording of the seabed; measurements of conductivity, temperature, depth and oxygen 
throughout the entire water column; sediment sampling for analysis of selected physical and chemi-
cal variables; and three Van Veen grab samples for analysis of the infauna. 

Pronounced stratifications in salinity, temperature and oxygen were not developed in 2012. The low-
est oxygen concentrations measured close to the seabed were 7.8 mgO2/l (transect B10) and 8.4 
mgO2/l (transect B11). In comparison, the critical level for benthic fauna is approximately 2.9 mgO2/l. 
Salinity levels ranged between 7.6 psu at the surface to 8 psu close to the seabed at transect B10 
and from 7.8 psu at the surface to 10.2 psu close to the seabed at transect B11. Temperatures 
ranged between 10.3 ºC at the surface to 3.5 ºC close to the seabed at transect B10 and from 14.0 
ºC at the surface to 3.5 ºC close to the seabed at transect B11. The surface of the sediment was 
oxidized with no smell of hydrogen sulphide, except at one station on transect B10. 

At transect B10 a total of 22 species (ranging between 6-13 species per station) were detected in 
2012. Three new species (Monoporeia affinis, Gammarus zaddachi and Crassicorophium crassi-
corne) were detected in 2012, whereas 4 species (Astarte montagui, Pontoporeia affinis, Mysis mixta 
and Corophium crassicorne) that were detected in 2010-2011 were absent from the 2012 samples. 
The structural composition of fauna between stations 10 m and 50 m from the pipeline and between 
stations 10 m and > 50 m from the pipeline was significantly different. 

At transect B11 a total of twenty species and higher taxa (ranging between 9-16 species per sta-
tion) were recorded in 2012. Five new species (Fabriciola baltica, Monoporeia affinis, Mysis mixta, 
Mysis sp. and Bathyporeia pilosa) were detected in 2012, whereas three species (Marenzelleria vir-
idis, Aricidea suecica and Pontoporeia affinis) that were detected in 2010-2011 were absent from 
the 2012 samples. No significant structural difference between stations close to and further from 
the pipeline was found. 

The average abundance of infauna along the two transects increased from 782 individuals in 2010 
and 1,253 individuals in 2011 to 1,403 individuals in 2012. In 2012, the benthic community was pre-
dominated by the same species along transect B10 and B11 and included a total of 22 species and 
higher taxa. However, the structure of the benthic community was significantly different between the 
two transects due to differences in abundance and biomass of the dominant species.

Average abundances of infauna at transect B10 and B11, based on data collected in 2010, 2011 and 
2012, are presented in Figure 13.9 (transect B10) and Figure 13.10 (transect B11).
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Figure 13.9 Average abundance and standard deviation of infauna registered at the B10 transect in 2010, 2011 and 2012.

Figure 13.10 Average abundance and standard deviation of infauna registered at the B11 transect in 2010, 2011 and 
2012.

Results and conclusions from the monitoring of epifauna 
Field surveys were initiated in June 2011 and repeated in July 2012. Each survey included inspection 
of the pipelines with video cameras mounted on an ROV at ten locations. The monitoring locations 
were chosen in order to cover 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. 

In 2012, the video recordings and still photos revealed a probable establishment of blue mussels 
(Mytilus edulis) at three locations (KP 1070, KP 1056 and KP 1100). Establishment of a sessile hy-
droid species was detected at one location (KP 1046). In 2011, no establishment of sessile species 
was observed, whereas one mobile species (Saduria entomon) was detected. >
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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 13.11. A de-
tailed map showing locations of monitoring stations in Germany is included in Appendix E.

2009 2010 2011 2012 2013 2014 2015 Baseline

Monitoring of macrophytes Impact

Monitoring of benthic fauna None

Monitoring of epifauna on the pipeline

Figure 13.11 Time schedule for monitoring of benthic flora and fauna in Germany.

Results and conclusions from the monitoring of macrophytes
Monitoring of macrophytes was carried out in August and September 2011 and September 2012. 
Field surveys were carried out in the vicinity of the landfall at Lubmin and included physical sampling 
of macrophytes and aerial photo surveys.

Overall macrophyte cover in the surroundings of the former cofferdam construction area was simi-
lar in 2011 and 2012. Also, species diversity was similar between the baseline investigation carried 
out in 2007 and the monitoring years of 2011 and 2012. Compared with an unaffected area nearby, 
however, the macrophyte cover as well as the species diversity in the vicinity of the former cofferdam 
construction area (30 m width) and its surroundings (± 50 m) was significantly reduced. 

Results and conclusions from the monitoring of benthic fauna
Monitoring of benthic fauna was carried out in June 2011 and 2012. Samples were taken using a Van 
Veen grab along five transects in Greifswalder Bodden and seven transects in western Pomeranian 
Bight. Three different impact zones were compared: the trench, the anchoring zone of the lay barges 
(500 m off the pipeline route) and a reference area (1,000 m off the pipeline route). 

Results from Greifswalder Bodden in 2012 showed that all native invertebrate species had re-invad-
ed the backfilled trench in abundances similar to those found prior to construction activities. Since 
2011, abundances have increased and reached those numbers found during the baseline survey in 
2006. The differences found between impact and reference areas in 2011 were not detected in 2012. 
Multivariate analysis of community structure revealed a significant difference between the trench 
and reference areas in 2012, as well as between 2006 and 2012, even though similarity between 
samples had reached > 50 %. Overall biomass was significantly lower (four times) in 2012 in the vi-
cinity of the backfilled trench compared to the reference area. Recovery of the bivalve Mya arenaria 
proceeded slower than expected, which may be caused by a lower bedload import than expected. 

Similar results were obtained at Pomeranian Bight. Multivariate analysis of community structure did 
not reveal significant differences between trench and reference areas in 2012 or between the base-
line survey carried out in 2006 and the impact survey carried out in 2012. Overall biomass was sig-
nificantly lower (three times) in the vicinity of the backfilled trench compared to the reference area. 
Recovery of the bivalve Mya arenaria proceeded as expected. The faster recovery time in Pomera-
nian Bight compared to Greifswalder Bodden is due to a higher bedload transport and to a large- 
scale oxygen depletion event in Pomeranian Bight in July 2010. 

Results and conclusions from the monitoring of epifauna
Monitoring of infauna was carried out in August 2011 and 2012. The Nord Stream pipelines, exposed 
on the seabed, offer an artificial reef habitat for hard-bottom invertebrates and fish. Inspection of the 
pipeline was carried out using underwater video recordings (along a 100 m long pipeline section) 
and scratch sampling at one location in August 2011.
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A total of 18 species of invertebrates were recorded during the investigations in 2012 (on Pipeline 1 
and 2). This is an increase compared to 2011, where a total of nine species were detected (on Pipe-
line 1). Growth cover decreased from west to east with increasing water depth (from 17 m to 25 m). 
No neozooans were found on the pipelines in 2012. In 2011, members of the genus Jassa were de-
tected. Species of this genus are not indigenous to the Baltic Sea, but it is known to live in tubes 
glued to the hulk of vessels (known as biofouling). Thus, it is possible that the transport of these spe-
cies was mediated by vessels, potentially functioning as a carrier. It was not expected that members 
of the genus would be able to successfully reproduce/establish in the brackish waters of the Baltic 
Sea. This assumption was supported by results obtained in 2012 showing reproductive failure for 
the species, probably caused by the low salinity. Note that members of the genus were present in 
the Baltic Sea already before the start of the Nord Stream Project.

Results also showed that the epifauna community of the reinstated reefs mirrored that found in the 
natural habitat at Greifswalder Bodden and the Boddenrandschwelle. No epifauna was found in 
the vicinity of the deeper reinstated reefs in the western Pomeranian Bight. Presumably, seasonal 
anoxia at depths of 15 m prevented meroplanktonic larvae (barnacles and blue mussels) from suc-
cessfully settling.
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14  Terrestrial flora 
  and fauna

The various habitats along the coast of the Baltic Sea support a rich and 
unique flora and fauna. In a heavily populated area such as the coasts 
of the Baltic Sea, there is an increased risk of habitat destruction and 
fragmentation. Habitat destruction vastly increases an area’s vulner-
ability 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 
removal of soil, vegetation and fauna cover during construction works at the landfalls.

Objectives and methodology
Monitoring of terrestrial flora and fauna takes place in Russia and Germany. Monitoring was initiated 
in 2010 and will be finalised by the end of 2014.

The monitoring in Russia comprises reconnaissance surveys and botanical description along pre-
selected routes and plots. The monitoring programme for impacts on and recovery of terrestrial flo-
ra and fauna in Germany will document the recovery process of the dune after its reinstatement as 
part of the offset measure E3 “Development concept for sand and neglected grassland locations 
in the landfall area of the Nord Stream Pipeline near Lubmin”.Areas where monitoring of terrestrial 
flora and fauna is carried out are shown in Figure 14.1. 

Monitoring activities 2012
Monitoring of terrestrial flora and fauna in 2012 took place in Russia. The preliminary results and 
conclusions from ongoing monitoring activities are reported in the following sections.
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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 con-
dition and population dynamics of the flora and fauna communities in relation to construction of the 
Nord Stream Pipeline. The time schedule for the monitoring is presented in Figure 14.2. A detailed 
map showing locations of monitoring stations in Russia is included in Appendix A.

 2009 2010 2011 2012 2013 2014 2015 Baseline

Monitoring of terrestrial  flora Impact

Monitoring of terrestrial fauna None

Figure 14.2 Time schedule for monitoring of terrestrial flora and fauna in Russia.

Results and conclusions from the monitoring of terrestrial flora 
Field surveys were carried out during summer/autumn of 2010, 2011 and 2012. Each survey includ-
ed botanical investigations on three routes extending north-south along the construction site. Two 
of the routes are situated within the construction site and one route is situated approximately 1 km 
from the construction site. In 2011, two additional routes were defined and monitored in the eastern 
part of the construction site: one close (250-300 m) to the construction site and one approximately 
2 km from the construction site. The monitoring was performed in order to determine the general 
status of the vegetation cover and to determine productivity, diversity and potential changes of the 
flora communities due to construction of the Russian landfall site.

No significant changes to the terrestrial flora, including populations of rare and protected species, 
at the Russian landfall area have been detected since 2010. As expected, a temporal and partial 
withdrawal of vegetation communities has been observed. However, restoration of these destruct-
ed areas has been successful with a natural succession pattern in the re-established vegetation. 
Hence, changes in the flora were local within the construction site (60 m to 100 m wide), where the 
soil and vegetation cover has been removed entirely and no unexpected negative effects have been 
observed. It should be noted that the area where the landfall is situated has been used for com-
mercial logging for more than 100 years. This has led to depleted flora and general low species di-
versity in the entire area.

Results and conclusions from the monitoring of terrestrial fauna 
Field surveys were carried out during summer/autumn of 2010, 2011 and 2012. Each survey includ-
ed faunistic investigations at 11 sites covering different habitats within and in the vicinity of the con-
struction site. The monitoring was performed in order to determine the general status of the fauna, 
species composition, population structure and vulnerability, and to detect potential changes in the 
fauna communities due to construction of the Russian landfall site. 

The area surrounding the Russian landfall site is characterised by a high degree of disturbance to 
the natural habitats and by long-term anthropogenic pressure, primarily manifested by tree felling. 
Thus, specific impacts on fauna due to Nord Stream construction activities are not straightforward. 
No unexpected, negative impacts on fauna have been directly linked to Nord Stream construction 
works. Impacts are described as short-term, temporary and insignificant compared with other, long-
term anthropogenic impacts in the area.

>
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14.3 Germany

The purpose of the monitoring of terrestrial flora and fauna in Germany is to document the recovery 
process of the dune after its reinstatement as part of the offset measure E3 “Development concept 
for sand and neglected grassland locations in the landfall area of the Nord Stream Pipeline near Lub-
min”. The purpose of this offset measure is to develop coastal sandy and neglected grasslands to 
compensate for the disturbance of protected biotopes in the landward landfall corridor of the Nord 
Stream Pipeline. Environmental monitoring will verify the effectiveness of the offset measures. The 
time schedule for the monitoring is presented in Figure 14.3. A detailed map showing locations of 
monitoring stations in Germany is included in Appendix E.

2009 2010 2011 2012 2013 2014 2015 Baseline

Monitoring of the recovery process Impact
None

Figure 14.3 Time schedule for monitoring of terrestrial flora and fauna in Germany.

Results and conclusions from the monitoring of the recovery process (activity carried out 
in 2011)
Monitoring of terrestrial flora and fauna was carried out in 2011 and will be repeated again in 2013. 
Monitoring covered dune vegetation, reptiles and breeding birds. Monitoring of birds was carried 
out in the vicinity of the industrial harbour, Lubmin. This area, used by breeding birds, has changed 
significantly since the EIA baseline investigations of 2006/2007. The changes include clear-cutting 
of forests and construction of industrial infrastructure supporting a number of industrial projects.  
Consequently, the number of breeding territories of the target bird species (woodlark (Lullula arbo-
rea), red-backed shrike (Lanius collurio) and barred warbler (Sylvia nisoria)) decreased to approxi-
mately half the original size. 

The reinstated dune habitat was maintained as a suitable breeding habitat for birds. Monitoring of 
dune vegetation was carried out at 15 permanent observation plots. Results from 2011 showed an 
early successional stage of common, widespread species. Future management after soil replace-
ment will include inoculation of plant material and seeds of red-listed species, together with exten-
sive grazing management. The plots will be investigated throughout the entire E3 management pe-
riod of 20 years. A total of five indigenous reptile species – blind worm (Anguis fragilis), sand lizard 
(Lacerta agilis), viviparous lizard (Zootoca vivipara), ring snake (Diadophis punctatus) and European 
adder (Vipera berus)) – still showed considerable abundance in the area following the construction 
activities, and the preconditions for their future survival in the area are considered positive. 
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Monitoring of the socio-economic 
environment

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, at-
tracting 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 Ger-
many, 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 part of the 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 on fisheries from the Nord Stream Project may be the result of the presence of 
the pipelines on the seabed. This might lead to a reef effect due to the introduction of a hard-bot-
tom substrate and thereby a new habitat on the seabed, especially in areas with soft sediment. A 
possible 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 
(free-spanning) pipelines, the fishermen may also need to take additional precautions by adjusting 
their trawling depth and angle.

Objectives and methodology
Monitoring of fisheries is carried out in Finland and Sweden. Monitoring was initiated in 2010 and is 
expected to be completed by the end of 2017.

The monitoring will describe and evaluate the experience of the fishermen fishing in the vicinity of 
the pipelines, possible changes in commercial fishery patterns and fish catches after installation of 
the pipelines. In Finland, changes in commercial fishery due to the Nord Stream pipelines will be 
documented by a questionnaire survey. The results of the pipeline free-span and embedment study 
will be utilised when evaluating the impacts on fishery. In Sweden, changes in bottom-trawling pat-
terns 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 at-
tract demersal fish species to areas in the immediate vicinity of the pipelines. 

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 pe-
riod 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. Areas where monitoring of fisheries 
is carried out are shown in Figure 15.1. 

Monitoring activities in 2012
No monitoring activities for fisheries took place in 2012. The preliminary results are reported in the 
following sections. 
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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 if the Nord Stream pipe-
lines have an effect on commercial fisheries. A specific survey targeting fishermen will be performed. 
A 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 af-
fected their fishing practices. In addition to the questionnaire, fishing vessels’ avoidance of the pipe-
line area 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 time schedule for the monitoring is presented in Figure 15.2. 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 commercial fishery Impact

None
Figure 15.2 Time schedule for monitoring of fisheries in Finland.

Results and conclusions from the monitoring of commercial fishery
Monitoring of fisheries in Finland covering the period 2007-2014 will be performed in 2015. The re-
sults and conclusions will be presented in the report covering monitoring activities for 2015, which 
will be issued in 2016. A follow-up covering the period 2007-2016 will be performed in 2017.

15.3 Sweden

The purpose of monitoring fisheries in the waters 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 will function as a baseline for later monitoring after the pipelines 
have been established. The time schedule for the monitoring is presented in Figure 15.3. A detailed 
map showing locations of monitoring stations in Sweden is included in Appendix C.

2009 2010 2011 2012 2013 2014 2015 Baseline

Monitoring of bottom fishery Impact

None
Figure 15.3 Time schedule for monitoring of fisheries in Sweden.

Results and conclusions from the monitoring of bottom fishery (monitoring carried out in 
2010)
Monitoring of bottom fishery in Sweden was carried out in 2010 and is reported in /32/. The moni-
toring was a baseline desk study based on data for bottom net and trawling density from the Swed-
ish fishing fleet from 2000-2009. The results of the analysis showed that bottom trawling was lim-
ited to an area west of the pipeline between KP 930 to KP 950 and has been declining over the last 
six years. Bottom-net fishery has been conducted in areas approximately 20 km northwest of the 
pipeline route, from KP 900 to KP 950. Data for landings showed that cod (Gadus morhua), herring 
(Clupea harengus), sprat (Sprattus sprattus) and plaice (Pleuronectes platessa) are the dominant 
quota-regulated fish species landed, and flounder (Platichthys flesus), turbot (Scophthalmus maxi-
mus) and whiting (Merlangius merlangus) comprise the dominant non-quota fish species landed. 
The first impact monitoring was initially planned for 2012. However, in agreement with the Swedish 
authorities it was decided to postpone the monitoring on changes in fishery so that the assessment 
will cover the full period 2010-2014. The results will be presented in the report covering monitoring 
activities for 2014, which will be issued in 2015. 
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16  Cultural heritage
> The maritime cultural heritage in the Baltic Sea primarily consists of 

shipwrecks. Shipwreck sites reflect a diverse group of vessels that vary 
in age, size and type. Some shipwrecks are of no archaeological inter-
est, whereas others are unique due to either construction method, de-
gree of preservation, historical context or other factors. The integrity of 
shipwreck sites depends on a number of factors, particularly the man-
ner in which the vessel had sunk, conditions on the seabed and subse-
quent 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 cor-
ridor 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 unex-
pected items during construction works are dealt with by a Chance 
Finds Procedure, which provides guidelines for actions to be taken in 
dealing with chance finds as well as their documentation and reporting. 

The pipe-laying contractor follows specific procedures to ensure that 
the handling of anchors, chains and wires is done without disturbing 
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 dis-
turbance during construction or the result of erosion around and on shipwrecks due to changes in 
current patterns during the lifetime of the pipelines. The shipwrecks may also carry objects on board, 
such as munitions, the condition of which requires monitoring to ensure safe pipeline operation. 

Objectives and methodology
Monitoring of cultural heritage is carried out in Russia, Finland, Sweden and Denmark. Monitoring 
was initiated in 2009 and is expected to be completed by the end of 2016. In Finland monitoring will 
continue throughout the operation phase.

Monitoring includes visual inspections by ROV of selected wrecks along the pipeline route. The 
wreck selection was made in close cooperation with the relevant authorities in the countries af-
fected. The ROV was lowered to the archeologically significant wreck sites, where selected promi-
nent features of the wrecks were visually inspected using underwater video cameras. The purpose 
of the monitoring is to document that wrecks have not been damaged by munitions clearance and 
pipeline construction, including anchor-handling, post-lay trenching and rock placement, whether 
the presence of the pipelines causes enhanced erosion around the wrecks and that the condition 
and position of wrecks and potential objects on board with respect to the pipeline has remained 
unchanged. Areas where monitoring of cultural heritage are carried out are shown in Figure 16.1. 

Monitoring activities 2012
Monitoring of cultural heritage in 2012 was carried out in Sweden and Denmark. The preliminary 
results and conclusions from ongoing monitoring activities, as well as the main conclusions from fi-
nalised monitoring activities, are reported in the following sections.  
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Figure 16.1 Locations of monitoring activities under the cultural heritage monitoring programme.
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16.2 Russia 

The purpose of the cultural heritage monitoring programme in Russia is to ensure the integrity of 
the underwater cultural heritage objects in relation to construction of the Nord Stream Pipeline. The 
time schedule for the monitoring is presented in Figure 16.2. A detailed map showing locations of 
monitoring stations in Russia is included in Appendix A.

2009 2010 2011 2012 2013 2014 2015 Baseline

Monitoring of cultural heritage Impact

None
Figure 16.2 Time schedule for monitoring of cultural heritage in Russia.

Results and conclusions from the monitoring of cultural heritage (activity finalised in 2011)
Monitoring of cultural heritage in Russia was carried out in 2009-2011 and is presented in /32/ and 
/33/. Monitoring activities focused on the two wrecks, Gogland 6 (WR03-1) and Gogland 13 (WR03-
7). The wrecks were examined in February 2009, May 2010 and July 2011, before, during and after 
construction of the pipelines using side scan sonar sweeps and dives. No changes in the position 
and condition of the two wrecks between the survey years were detected and it was concluded that 
construction and presence of the pipeline on the seabed did not have any effects on the two wrecks.

16.3 Finland

The purpose of the cultural heritage monitoring programme in Finland is to monitor potential effects 
from munitions clearance, rock placement, pipe-laying and anchor-handling. The time schedule for 
the monitoring is presented in Figure 16.3. A detailed map showing the locations of monitoring sta-
tions in Finland is included in Appendix B.

2009 2010 2011 2012 2013 2014 2015 Baseline

Monitoring of cultural heritage Impact

None
Figure 16.3 Time schedule for monitoring of cultural heritage in Finland.

Results and conclusions from the monitoring of cultural heritage (activity finalised in 2011)
Monitoring of cultural heritage in Finnish waters was carried out before, during and after construction 
activities from 2009-2012 and is presented in /7/, /32/ and /33/. A total of nine wrecks were moni-
tored using an ROV equipped with video cameras. In 2012 the condition of four previously moni-
tored wrecks (R-08-2951, W8A-10289, R-07-2736, R-09-3025) near the pipelines was re-inspected 
as part of the external pipeline inspection of Pipeline 1. The comparison between the post-lay sur-
vey condition and the results of the 2012 survey indicated that there were no changes to the wrecks 
related to the construction or operation of the Nord Stream Pipeline. The locations of the wrecks 
had remained unchanged.

Cultural heritage monitoring from 2009-2001 involved the comparison of still images from pre- and 
post-lay surveys and showed that the construction activities and the presence of the pipeline on 
the seabed did not have any effects on the position and condition of seven of the wrecks. In 2011, 
minor differences were found in still images obtained during the pre- and post-lay surveys. In re-
sponse, a study was conducted to assess whether the impact was due to the anchoring operations 
of Castoro Sei in the vicinity of the two wrecks. Results from the study concluded that the observed 
changes were not caused by the anchoring of the lay barge, which was confirmed by the Finnish 
National Board of Antiquities. Nord Stream will continue to monitor the wrecks throughout the op-
eration phase.
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16.4 Sweden

The purpose of the cultural heritage monitoring programme in Sweden is to verify that construction 
in the vicinity of wrecks of cultural heritage significance has proceeded as planned. The time sched-
ule for the monitoring is presented in Figure 16.4. A detailed map showing locations of monitoring 
stations in Sweden is included in Appendix C.

2009 2010 2011 2012 2013 2014 2015 Baseline

Monitoring of cultural heritage Impact

None
Figure 16.4 Time schedule for monitoring of cultural heritage in Sweden.

Results and conclusions from the monitoring of cultural heritage
Monitoring of cultural heritage in Sweden was carried out from April to June 2010 (pre-lay) and in 
August 2012 (post-lay). During the anchor corridor survey carried out in 2009 a total of 9 wrecks of 
cultural significance were identified. All nine wrecks were included in the monitoring programme, but 
one wreck, R-32-92762, was by error not covered by the 2012 monitoring. This wreck will be inspect-
ed in 2013 and results will be presented in the report covering 2013, which will be issued in 2014. 

Each monitoring survey involved video recordings of the wrecks using an ROV in addition to a MBES 
survey covering the full extent of the objects and a stretch of the pipeline in close proximity to the 
wrecks. 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. 

The Swedish National Maritime Museum compared and evaluated footage of the cultural herit-
age sites before and after installation of the Nord Stream Pipeline in the Swedish EEZ. The con-
clusion from their assessment was that four of the wrecks (R-18-37250, R-32-92558, R-20-110213 
and R-21-95650) were in the same condition as prior to construction of the Nord Stream Pipelines. 
One wreck (R-23-94325) was difficult to inspect in 2012, due to low visibility. However, no apparent 
changes in the condition of this wreck were detected. The wrecks R-23-94498 and R-29-93462 
were in the same condition, but slightly more covered with sediment, as prior to construction of the 
Nord Stream Pipelines. One wreck, R-19-37854, was impacted by an anchor chain during construc-
tion of the Nord Stream Pipeline.

16.5 Denmark

The purpose of the cultural heritage monitoring programme in Denmark is to verify that construc-
tion in vicinity of wrecks of cultural heritage has 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 16.5. A detailed map showing locations of monitoring stations in 
Denmark is included in Appendix D.

2009 2010 2011 2012 2013 2014 2015 Baseline

Monitoring of cultural heritage Impact

None
Figure 16.5 Time schedule for monitoring of cultural heritage in Denmark.

Results and conclusions from the monitoring of cultural heritage
Monitoring of cultural heritage objects in Danish waters was carried out in October (pre-lay moni-
toring) and November 2010, January 2011 and July 2012 (post-lay). During the anchor corridor sur-
vey carried out in 2009 a total of 41 wrecks/cultural heritage objects were identified. It was agreed 
to establish exclusion zones around 27 of these objects during pipeline installation. In 2011, 10 of 
these exclusion zones were removed after a re-evaluation and it could be confirmed that there was 
no impact. 
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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 in-
volved video recordings of the wrecks using an ROV in addition to a MBES survey covering the full 
extent of the objects and a stretch of the pipeline in close proximity to the wrecks. Assessment of 
potential impacts on the wrecks caused by construction of the pipelines was carried out by com-
paring positions and images of selected features of the wrecks obtained before and after installa-
tion of the pipelines.

Video recordings and 3D images obtained during the 2012 survey showed that both wrecks were 
in the same condition as in 2010 and 2011. Thus, no detectable changes in the condition of the 
wrecks have been documented. 

Monitoring is planned in 2014 and 2016 to document that the presence of the pipelines on the sea-
bed does not cause erosion around the wrecks. The first results will be presented in the report cov-
ering 2014, which will be issued in 2015.
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17  Chemical munitions 
  objects
>

Monitoring of chemical munitions 
objects

At the end of World War II, large amounts of German chemical muni-
tions were dumped in the Bornholm Basin /37/ /38/. It is also specu-
lated – but not officially confirmed – that Great Britain dumped chemi-
cal munitions in the Baltic Sea, mainly west of Bornholm, and that East 
Germany dumped chemical munitions east of Bornholm in 1962. The 
munitions have been resting on the seabed and in the sediment of the 
Baltic Sea for more than 60 years. The extent of corrosion of the shells, 
and thus the release of toxic chemical warfare agents (CWA) into the 
marine environment, is not fully documented. Some shells have leaked 
their contents, whereas others may still be intact. The ratio between 
corroded and empty munitions versus intact munitions is unknown. 
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17.1 Monitoring programme for chemical munitions objects

Potential impacts
Potential impacts on chemical munitions from the Nord Stream Project may be the result of either 
intervention works, such as post-lay trenching and rock placement resulting in mobilisation and dis-
persion of the sediment, or of construction activities causing direct physical disturbance of chemi-
cal munitions.

Objectives and methodology
Intact or semi-intact chemical munitions objects were identified only in Denmark. Monitoring was 
initiated in 2010 and was completed in 2012.

Monitoring includes ROV inspection of identified chemical munitions and documentation of poten-
tial changes in the levels of chemical warfare agents in sediment during construction and operation 
of the Nord Stream pipelines. Identified chemical munitions objects are visually inspected using un-
derwater cameras via ROV to document their condition before and after construction. Furthermore, 
seabed sediment monitoring is performed to document potential changes in levels of CWA in sedi-
ment due to project activities. This is described separately in Chapter 4.5. Areas where monitoring 
of chemical munitions are conducted are shown in Figure 17.1.

Monitoring activities 2012
Monitoring of chemical munitions was carried out in Denmark in 2012. The preliminary results and 
conclusions from ongoing monitoring activities are reported in the following section.
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Figure 17.1 Locations of monitoring activities under the chemical munitions monitoring programme.



Chemical munitions objects  |

 November 2013  |  Nord Stream: Results of Environmental and Socio-economic Monitoring 2012  121  |

17.2 Denmark

A total of seven chemical munitions objects were identified in the vicinity of the pipelines in Danish 
waters during route surveys and pre-construction surveys. In agreement with the Danish authori-
ties it was decided to leave them in place during construction and the purpose of the monitoring 
programme for chemical munitions in Denmark was therefore to document their condition before 
and after construction. The time schedule for the monitoring of chemical munitions objects is pre-
sented in Figure 17.2. A detailed map showing locations of monitoring stations in Denmark is in-
cluded in Appendix D. 

2009 2010 2011 2012 2013 2014 2015 Baseline

Monitoring of CWA munitions Impact

None
Figure 17.2 Time schedule for monitoring of chemical munitions objects in Denmark.

Results and conclusions from the monitoring of chemical munitions objects
Monitoring of chemical munitions objects in Danish waters was carried out in July 2010 (pre-lay), 
June 2011 (pre-lay) and July 2012 (post-lay). The monitoring activities included visual inspections of 
a total of seven identified chemical munitions. At each survey a full 360-degree video inspection of 
each target location was obtained using an ROV. The recorded footage was used to evaluate the 
condition of the munitions objects before and after installation of the pipelines. 

The following seven munitions objects are included in the monitoring programme: 

• DK1-2-33-3976 - German chemical KC250 mustard gas bomb.
• DK1-2-33-3964 - Fuse from chemical bomb.
• R-S33-3797 - German chemical KC250 mustard gas bomb.
• R-DK1-2-33-92459 - German chemical KC250 mustard gas bomb.
• DK1-2-33-3995 - Bomb tail from chemical mustard gas bomb.
• S-S33-3405075 – Probable mustard gas bomb.
• R-GS-5029 – Wooden box, possible box of WW II teargas grenades.

Comparison of results obtained during the 2010, 2011 and 2012 monitoring survey did not reveal 
any changes in the visual appearance of the munitions objects. Thus, installation of the pipelines 
has not had any detectable effect on the munitions objects. 
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