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Environment & Monitoring
Working with Respect
for the Baltic Sea

2009
Water quality monitoring begins
in Russian and Finnish waters.
Prior to pipelay and rock (gravel)
placement work, a baseline waterquality survey is conducted in Russian waters. In Finnish waters, the
sediment released due to munitions
clearance is just 10 percent of the
amount predicted in the EIA report.
After clearance, a minor increase in
turbidity is observed in the deepest
water layer, but none is recorded in the
concentration of harmful substances.

Monitoring during munitions
clearance in Finnish waters.
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he Nord Stream Pipelines were planned and constructed so as to
minimise harm to the sensitive Baltic Sea environment. The company
carried out numerous studies to determine a technically feasible
route with a low potential environmental impact. More than 40,000
line kilometres were sailed by research vessels to conduct surveys
and underwater investigations to determine a safe and environmentally friendly route. Nord Stream developed thorough environmental impact
assessments (EIAs) based both on these extensive seabed surveys and on existing
knowledge of the Baltic Sea and its use. As part of the application process for
national construction and operation permits, the Finnish, Danish, and German EIAs
were completed and published in 2009, while Russia’s EIA and the environmental
study required by Sweden were published in 2008. (See permitting process article
on page 67.) These documents provided useful information for the consultation process required by the UNECE Convention on Environmental Impact Assessment in a
Transboundary Context (Espoo Convention), which states that countries that have
ratified the convention should consult their neighbours on environmental transboundary impacts that might be significant. The EIAs established that the potential
impact of the construction and operation of the Nord Stream Pipelines would be
temporary, local, and minor, and subsequent monitoring confirms this.
National environmental monitoring programmes for the five nations were developed
to meet each country’s requirements as specified in the national permits and the
lenders’ requirements. Each of the five monitoring programmes was tailored to address potential environmental impacts in the respective countries – from construction through to the operation of the pipelines. “The baseline monitoring was done
before the respective construction activities were started,” explained Bruno Haelg,
Nord Stream Head of Environmental and Social Management.

Water movement around the pipelines
is monitored to verify that natural
currents are not disturbed by their presence on the seabed. Potential changes
in contaminant concentrations are
monitored by taking sediment samples
before and after gravel placement,
trenching, and munitions clearance.
Research is conducted on the effects
on fish, birds, and marine mammals in
Finland. Bird populations in Russia are
also monitored.

Baseline monitoring of onshore soil in
Russia and landscape characteristics
in Germany is conducted prior to the
start of onshore construction. Monitoring activities also cover cultural
heritage sites in Russia and Finland.

2010
Water quality monitoring is conducted in construction areas.
Monitoring begins in Portovaya Bay
and the Russian deep water section,
and in Finnish, German, and Swedish
waters. In Sweden, turbidity close to
sensitive areas caused by construction activities is found to be far below
the threshold set by the environmental
authorities. The average recorded
value is 2 mg/litre, which is considered
to be in line with normal conditions.
The threshold level is set at 15 mg/litre
above normal conditions. In comparison, a normal winter storm leads to
turbidity levels of 10-15 mg/litre.

Respect for the Baltic Sea
The Baltic Sea is a sensitive ecosystem. The limited exchange of water with the
North Sea is just one of many characteristics that make it especially vulnerable,
explained Haelg. “Its waters are brackish and shallow compared with other seas. It
also has a history of heavy shipping traffic, which is constantly increasing. And it is
known for having a number of munitions dumps and mines, along with debris that
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includes everything from shopping trolleys to aeroplane wings. Aside from these
factors that threaten its ecosystem, there is also a high density of protected areas
and a large number of wrecks, making the Baltic Sea rich in cultural heritage sites.”
Although Haelg is used to working on large-scale projects across national borders
and legal entities, managing the sheer weight of requirements in terms of environmental safeguards on this project was a huge challenge – but one that he and his
team succeeded in meeting. “We have more than 2,000 commitments in our commitment register covering 350 environmental laws and regulations around the Baltic
Sea, and we have to be sure that we don’t miss anything. The commitments incorporate all of the national obligations that were agreed with the countries involved as
well as what we’d promised in the various EIAs,” he said.
Only a limited number of animal and plant species can thrive in the Baltic’s brackish environment, so measures were taken to safeguard those species whenever
construction activities might have impacted them. “Throughout the Baltic, there are
protected areas,” said Haelg. “Not only along the coast, but also in shallow waters
offshore where you find resting and feeding areas for migrating birds. There are
Natura 2000 areas [protection regions established under the 1992 Habitats Directive], for example, designated to protect the most seriously threatened habitats and
species across Europe. And you also have the sites protected by HELCOM.”

Marine mammals are monitored at landfall areas to determine if they have been disturbed by increased turbidity and
vessel activity during construction. The monitoring activities include a combination of vessel-based counts of seals and the use
of hydrophones to detect harbour porpoises. The number of grey seals at the landfall areas did not change during construction.

HELCOM, as the Helsinki Commission is known, works to protect the Baltic Sea
from all sources of pollution and to restore and safeguard its ecological balance.
Nord Stream collaborated with this important organisation from the start. “HELCOM helped us by providing information from their monitoring stations, and, in
return, we will give them our own data to aid their studies,” said Haelg. HELCOM
has assessed some species of marine mammals, plankton, fish, plants, and other
species that have adapted to the brackish conditions to be under threat from the
increased pollution caused by rapid economic growth in the Baltic countries. The
commission also ranks dangers to the Baltic Sea’s ecosystem according to severity. It lists five “severe” threats to the environment, including eutrophication (the process whereby oxygen levels are reduced by excessive nutrients in the water, threatening marine life), bottom trawling, overfishing, large oil spills, and heavy metals. As
the Nord Stream project aggravates none of these risks, it is considered a low-level
threat. Nord Stream’s environmental and socio-economic monitoring programme
investigates how the pipelines affect 16 factors such as water and air quality, birds,
fish and fisheries, seabed flora, and cultural heritage, with approximately 1,000
locations along the entire route being checked regularly. The company has invested
approximately 40 million euros in environmental and social monitoring.
Ongoing monitoring programme
Monitoring did not stop with the completion of the construction phase. Intensive
and ongoing monitoring will be carried out during the first few years of operation of
the pipelines, while technical monitoring, which includes monitoring the environment in the immediate vicinity of the pipelines, will continue for the entire lifetime of
the system. “Within the scope of our fish monitoring programme, for example, we
are reviewing the quantitative changes in the fish populations adjacent to the pipelines and comparing the results with those for the fish community of the surrounding seabed,” said Samira Kiefer-Andersson, Nord Stream Project Manager Overall
Environmental Monitoring Programme. “The intention of the monitoring is to determine whether the pipelines have an artificial reef effect and become a habitat for
fish, and also to assess any flora that grows on them.”

Fish populations are monitored in various ways. For example, fish are caught to determine which species were most prevalent
before and after construction activities. Studies of fish from 2010 to 2012 showed that the activities thus far have had little or no
impact. The pipelines have the potential to create a new habitat for fish in the form of an artificial reef.

»The actual laying of the
pipelines on the seabed
was not expected to cause
any critical or lasting impacts, and our monitoring
confirmed that.«
Samira Kiefer-Andersson
Nord Stream Project Manager Overall
Environmental Monitoring Programme

2010
The impact of construction activities
on hydrography, seabed sediments,
and seabed topography is researched in Russia, Finland, Sweden, and
Germany. Noise and pressure waves
emanating from the construction fleet
and near-shore activities, as well as
any interaction with sites of cultural
heritage, are also recorded in these
four countries.

In Denmark, baseline and impact
analyses to measure chemical
warfare agent concentrations are
conducted prior to and after the
construction and trenching of Line 1
in this area.

Fish monitoring takes place in
the Swedish and Danish sections.
Fish monitoring is carried out to
record baseline measurements. The
technique used to monitor the species
selected is a combination of trawls,
gill nets, and echo-sounders (during
munitions clearance) in areas agreed
with the respective authorities in
each country.

Monitoring results so far have confirmed that the environmental impact of construction was in line with or below the values assessed in the EIAs. In some cases, the
prior assessments have proven conservative, and the impact has been less than
anticipated. “The actual laying of the pipelines on the seabed was not expected to
cause any critical or lasting impacts, and our monitoring confirmed that. However,
seabed intervention activities, such as dredging, gravel placement, trenching at
the landfalls, and munitions clearance, disturbed the seabed and resulted in the
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2010

dispersion of sediment. This temporarily increased turbidity, which could have had
an impact on marine flora and fauna,” explained Kiefer-Andersson. For that reason,
water quality was monitored especially carefully. Studies showed that the impact on
water quality was minor and short-term. “For example, monitoring of water quality
in both Sweden and Germany showed that turbidity values caused by intervention
in the seabed were in line with and even less than predictions outlined in the EIAs,”
she explained.
Ensuring environmentally safe activities
Nord Stream is committed to carrying out all work safely and in an environmentally
responsible manner, which means that the pipelines are operated with the same
concern for the ecosystem that guided their construction. In order to fulfil this
commitment, the company established a Health, Safety, and Environmental and
Social Management System (HS-ESMS), which is in line with national and international agreements. It was also a demand placed on the company by the lenders
that financed the project. The HS-ESMS provides the framework for the standards,
planning, and procedures for every stage of the project. This ensures a consistent
approach to environmental and social requirements for everyone engaged in all
the major stages of the project – from construction, pipeline testing, and commissioning to full operation. Prior to each of the stages, an Environmental and Social
Management Plan (ESMP) was created. The ESMP serves to ensure compliance
with all permit obligations and Nord Stream’s commitments. The ESMP applicable
for the construction phase was implemented before construction began on Line 1
of the twin pipeline system in April 2010. The ESMP for operations covers the
aspects related to operations.
In such a huge project, a great deal of work is carried out by specialist contractors
and subcontractors, and Nord Stream was adamant that they comply with the
same high standards the company set for itself. A Nord Stream-appointed representative was responsible for checking the each contractor’s health, safety, and
environmental performance, and for verifying that all environmental impact assessment commitments and permit conditions were met, as Nord Stream is fully responsible for all subcontractor work. Nord Stream arranged its surveys and studies
with organisations that are internationally acknowledged as experts in their fields. A
tendering procedure was used to shortlist and appoint suitable independent suppliers, and more than 20 expert companies and research institutes were chosen to
execute monitoring tasks, including collecting and analysing samples. Nord Stream
gave priority to national service providers that had experience of monitoring in that
particular country, so they could ensure that, as far as possible, data was comparable with existing national programmes. “First of all, we wanted to have leading
experts – they needed to have the expertise in the Baltic in their particular field
– using certified laboratories, and we also had to choose contractors who were
trusted in the field,” said Haelg. “If they write a report, then it must be accepted by
the authorities. They have to have a good reputation.”

Deep-sea divers helped to analyse shipwreck sites identified along the route of the twin pipelines.
Some shipwrecks were deemed to be of no archaeological interest, while others were considered to be culturally significant.
Detailed surveys, including visual inspections, were carried out to ensure the integrity of cultural heritage sites.

Sharing data with stakeholders
From the very beginning, transparency was key. Nord Stream reports its monitoring
results to authorities and other stakeholders. “The respective findings of all monitoring projects have been reported to the stakeholders regularly and in detail. In addition to these reports, Nord Stream is also committed to sharing its existing survey
data with scientists around the Baltic Sea. The national reports have been sent to
the national authorities according to the agreed schedule,” said Haelg. “Most of
the authorities make these reports publicly available. Everything sent to Finland or
Sweden, for example, is on their website the next day.” The 2011 environmental
and social report, the second of five such annual reports planned, was published
at the end of September 2012. It summarises national monitoring activities for Russia, Finland, Sweden, Denmark, and Germany. All the results are publicly available
and have also been reported to the relevant national authorities. Nord Stream also
ensures that the results are provided to all nine Baltic Sea countries. In addition,
the company made the monitoring data – the raw data that has been collected,
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The impact of munitions clearance on
fish populations and marine mammals
continues to be monitored in Finnish
and Swedish waters. The effect construction has on marine mammals
such as grey seals and harbour porpoises as well as on bird populations
is the subject of research in Germany
and Russia.

The effect construction has on the
benthic infauna is measured in Russia and Finland, while baseline measurements are taken in Sweden, Denmark, and Finland as well as prior
to construction. In Russia, baseline
studies are carried out on the flora
and fauna in the landfall area.

2011
Water quality monitoring and seabed sediments analysis continues.
Testing takes place in Russian, Finnish, German, and, to some extent,
Swedish and Danish waters. Monitoring of seabed sediment includes
seabed sampling at selected locations from single stations along the
route and transects perpendicular to
the route. Samples are analysed for a
wide range of organic and inorganic
contaminants. Sampling is carried
out before and after construction to
document changes in the physical
and chemical properties of the
seabed sediment. In Denmark, the
sediment is tested to determine if
project activities resulted in the disturbance of sediment contaminated
by dumped chemical munitions and
related risks to marine fauna.

»We have more than 2,000
commitments covering
350 environmental laws
and regulations around the
Baltic Sea in our commitment register, and we have
to be sure that we don’t
miss anything.«
Bruno Haelg
Nord Stream Head of Environmental
and Social Management
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2011
Hydrography and seabed topography
is carried out in Russia, Finland, and
Germany. Monitoring programmes are
set up to ensure that neither the pipelines’ presence on the seabed nor
the intervention work have a negative
effect on near-seabed currents, and
that the seabed topography reinstatement has been successful.

Landscape, topography, and terrestrial flora and fauna monitored.
Monitoring of the landscape and
topography in Russia is related to
the landscape alterations caused by
construction. The occurrence of erosion, swamp formation, ice gouging,
and flooding is monitored. Additional
monitoring of soil in Russia is related
to the land areas that are affected by
construction activities. Soil quality is
documented during construction and
after land reinstatement has been
completed. Onshore monitoring is
conducted in Germany to document
the recovery process of the dunes
following their reinstatement.

Monitoring is conducted in Russia
to observe air quality within the work
ing zone, outside the temporary construction site, and in the vicinity of
residential areas.

Noise and pressure wave monitoring begins in Russia and Germany.
The airborne noise from the construction area is measured in order to ensure that limits for noise levels are not
exceeded. In addition, noise measurement in Germany is carried out to
verify the integrity of noise protection
fences during the construction phase.

The fish monitoring campaign
Researchers near Bornholm pull
in a trawl net, which is just one
of various methods used to monitor
fish species in Russia, Finland,
Sweden, Denmark, and Germany.
Gill nets and echosounders are also
used in the monitoring programme
to establish, among other things,
whether the pipelines form an
artificial reef.

Fish stocks are monitored in Denmark, Germany, Russia and Sweden.
This is carried out using a combination of trawls, gill nets, multibeam
echosounders, still photos, and video
recordings at selected areas that
have been deemed sensitive. The objective of the monitoring programme
is to document potential impacts or
changes in fish communities and fish
stocks close to the pipelines during
their construction and operation.
Monitoring of birds also continues
in Germany and Russia.
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CTD instruments – used to measure conductivity, temperature, and depth – are essential tools in the monitoring of water quality
in the Baltic Sea. Chemical and physical parameters, such as hydrographical conditions, oxygen, turbidity, metals, and organic pollutants,
play a major role in determining the quality of the environment for marine life.

A crew member observes the lowering of a CTD measuring device from a vessel stationed in Finnish waters, where the
water quality monitoring programme focussed on impacts from munitions clearance, gravel placement, and pipelaying. The crew
also deploys other devices, such as a Van Veen Grab, which scoops up samples of the seabed.
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as well as the metadata – available for scientific use in spring 2013. In doing so,
the company has fulfilled a promise it made during the Baltic Sea Action Summit
2010. To share its knowledge, Nord Stream established a Data and Information
Fund, making its bathymetry and sediment type survey data, as well as environmental baseline data, accessible to the Baltic Sea’s scientific community to support
environmental studies. Results from Nord Stream’s environmental monitoring programmes during pipeline construction have also been included. “The Baltic Sea is
the home of our project, and we want to actively participate in the improvement of
its environmental situation,” explained Werner Zirnig, Nord Stream Permitting Manager. “We gathered a wealth of unique data on the Baltic Sea environment for the
purpose of its project. We hope the release of the data in Autumn 2013 will help to
give scientists in the region a better picture of the areas where our pipeline corridor
is located, and thus trigger new solutions to improve the state of the Baltic Sea.”
The challenge of coordination
The HS-ESMS framework has proven to be a key tool in raising awareness of environmental and social issues among the thousands of contractors and 160 specialists involved in the project. “Working together on such a huge project inevitably
presents challenges. It’s really about finding the way to meet each and every need,
because one party asks for something, or you have a commitment in an EIA or an
obligation from the authorities. In the end, that has to filter down to the worker on
the vessel performing a specific task. So it’s just the sheer amount of information
and the complexity of handling all the data and of bringing all those parties together
within the given timeframe and budget,” said Haelg.
A good indication of the scale of the challenge was in the Bay of Greifswald, or
Greifswalder Bodden, off the German coast, close to where the two pipelines came
ashore and passed sensitive nature reserves. Roughly 50 kilometres of subsea
dredging was necessary to bury the pipelines. These trenches then had to be
refilled in reverse order to restore the seabed to its original condition. There were
thousands of tonnes of soil to manage, according to Fokko van der Goot, environmental engineer at Royal Boskalis Westminster N.V., the company responsible
for overseeing the task of trenching and seabed restoration. “Each section of the
trench had to be dredged layer by layer based on the specific soil characteristics,
and dredging was restricted to specific water quality limits,” van der Goot explained. Each layer was stored separately at an offshore storage site, and after
the pipelines were installed, the material was returned to its original location, again,
layer by layer. Water quality was monitored throughout the entire procedure at
14 monitoring stations. “During the six and a half months of construction activities,
no damage was done to the sensitive receptors in the vicinity of the site, and no
turbidity limits were breached,” van der Goot said. “The development of such a
detailed dredge spoil [marine sediments] management plan was new for us. It also
made the operation complicated and challenging to plan and manage. Often, the
focus on such projects is quantity, but here, it was on quality.”
Near the German shore, over 100 vessels in operation simultaneously at the peak
of this complicated dredging process. “Teams tracked each and every vessel with
a system that could be followed in real time,” explained Haelg. “Where is this vessel
now, which type of dredged spoil is it transporting, which way is it sailing, where is
it placing the spoil? We had pipelay vessels, logistics vessels, pipe carriers bringing
pipes to the pipelay vessels, dredge spoil barges, and general ship traffic. That’s
a huge amount of data, with each vessel tracked every minute.” (See more about
German offshore work on page 137.)

Samples retrieved by means of a Van Veen Grab are analysed to determine the recolonisation and recovery of benthic lifeforms.
The aim is to document any changes in the benthic flora and fauna communities caused by sediment spreading and other impacts from
construction, as well as changes in geomorphology and seabed substrate caused by the presence of the pipelines.

Haelg believes that what environmental protection ultimately comes down to is not
just avoiding unwanted impacts, which is ensured as much as possible during the
planning phase. “It’s mainly about mitigating and minimising impacts but also proving that you have been successful in doing so,” he explained. “It is not enough just
to do what you said you would do; you have to be able to prove that you have done
it. And that requires one vision, a common goal, and dedicated people.” •
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2011
Monitoring of marine mammals in
Russia, Finland, and Germany.
Monitoring takes place in Russia and
Germany at a known site where seals
“haul out” and rest. This area also
has a relatively high density of harbour porpoises. In Finland, observations of marine mammals are carried
out as part of the mitigation measures
during munitions clearance.

Monitoring of benthic flora and
fauna in five countries.
In Russian, Finnish, Swedish, Danish,
and German waters, benthic flora
and fauna are monitored to assess
changes caused by sediment dispersion and other impacts from construction. Changes in geomorphology and seabed substrate caused by
the presence of the pipelines on the
seabed are also monitored.

2012
Impact assessments of water quality,
seabed sediment, hydrography, and
seabed topography continue in the
waters of Russia, Finland, Sweden,
Denmark, and Germany.

»Nord Stream gathered a
wealth of unique data on
the Baltic Sea environment
for the purpose of this project. We hope the release
of the data in Autumn 2013
will help to give scientists
in the region a better picture of the areas where our
pipeline corridor is located,
and thus trigger new solutions to improve the state
of the Baltic Sea.«
Werner Zirnig
Nord Stream Permitting Manager
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2012
Fish monitoring continues along the
pipelines in Swedish, Danish, and
German waters to determine the impact of construction on fish populations. The purpose of the monitoring
of fisheries in the waters along the
Nord Stream Pipeline in the Swedish
EEZ is to evaluate changes in bottomfishery patterns and fish catches.

Harbour porpoise activity is monitored in German waters.
Stationary hydrophones are deployed
at 13 stations within the Pomeranian
Bight to detect if the mammals are
nearby and communicating.

Benthic infauna samples are taken
in the waters of several countries.
Samples are taken in German, Danish, Swedish, and Finnish waters to
assess the impacts of construction
and to monitor recovery. Since the
survival of benthic flora depends on
light, the maximum depth at which
benthic flora can be found in the
Baltic Sea is approximately 35 metres. This means that potential impacts on benthic flora are limited to
the landfall areas and offshore banks
with shallow water depths.

Terrestrial flora and fauna are
monitored near Russian landfall.
The purpose of the terrestrial flora
and fauna monitoring programme in
Russia is to assess the condition and
population dynamics of the flora and
fauna communities in relation to the
pipelines’ construction.

Monitoring of cultural heritage
sites in Denmark, Sweden, and
Russia continues. This includes
visual inspections by ROV of selected
wrecks along the route. Wrecks are
selected in cooperation with the
relevant authorities. The monitoring
programme is to ensure that wrecks
have not been damaged by munitions
clearance and pipeline construction,
including anchor-handling, post-lay
trenching, and gravel placement. It is
also to determine whether the presence of the pipelines has accelerated
the erosion of the wrecks.
Fish monitoring near Bornholm
Monitoring of fish is taking place in
Russia, Finland, Sweden, Denmark,
and Germany. The techniques used
to monitor the various species selected are a combination of trawls, gill
nets, and echosounders. For example, fish are caught to determine the
species most prevalent before and
after construction activities.
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Using Mussels to
Monitor Water Quality

»We discovered no high-pollutant content
in the mussels that could be caused by
the construction work and found that the
banks [Norra Midsjöbanken and Hoburgs
Bank] had not been negatively impacted
by the pipeline.«
Marina Magnusson
Marine Biologist and Project Manager,
Marine Monitoring AB

T

he water quality of the Baltic Sea affects every life form in it; therefore, Nord Stream monitored water quality before, during, and after
construction activities with the help of mussels. Marina Magnusson, a
marine biologist and project manager for the Swedish environmental
research company, Marine Monitoring AB, explained that mussels are
a good indicator of water quality because they filter seawater to gain
nutrients from plankton, they also absorb any toxins that might be present. Her
company carried out tests on blue mussels – mytilus edulis – for Nord Stream’s
environmental monitoring programme in Swedish waters.
“Mussels can filter huge amounts of water,” explained Magnusson. “That’s why
they represent an excellent way to check for different substances in the water. It’s
also very easy to place them wherever you want to conduct measurements. The
advantage of testing mussels is that they can show how pollutants are absorbed
into the food chain.”
Sediment dispersion caused by construction activities such as trenching, dredging,
and rock (gravel) placement had the potential to release pollutants and nutrients
into the water. For this reason, water quality was rigorously tested. The effects of
these activities were monitored at roughly 50 different locations across the Baltic
Sea. In 2010, Nord Stream commissioned Marine Monitoring AB to assess the impacts of construction activities on water quality in Swedish waters where the route
of the pipelines lies near Norra Midsjöbanken and Hoburgs Bank, two protected
areas classified as Natura 2000 under European Community legislation.

Mussels proved to be an essential element of Nord Stream’s environmental monitoring programme. Blue mussels are filter
feeders, and a single mussel can filter up to five litres of water an hour. This type of mussel is widely used in environmental monitoring
programmes as it can be found in coastal marine habitats around the world.

The fear was that the construction work of the pipelines could cause toxins in the
sediment to be spread near the banks, which are unique and important bird sanctuaries. Microbes, algae, and plants form the base of the food chain and absorb
contaminants directly from the water and sediment. Mussels are in the next level of
the food chain, as they filter seawater to remove tiny plants and animals. With each
step of the food chain, contaminant concentrations increase because they accumulate in tissues faster than they can be metabolised – meaning that top end predators such as birds are particularly at risk. Long-tailed ducks are one of a number
of bird species that winter on the banks of the Baltic Sea. The ducks can dive
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up to 70 metres, but usually feed on shallow banks, preying on a variety of bivalve
species such as clams and mussels. They prefer feeding on small blue mussels if
they are available.
Blue mussels can be found in coastal marine habitats almost all around the world.
They are the dominant benthic invertebrate of the Baltic Sea, residing in depths of
up to 30 metres. Because of the way they filter seawater, they exert a crucial role
in the ecological regime by processing tremendous water volumes, accumulating
carbon and various pollutants. At the same time, they are also the most important
source of food for a variety of sea ducks and demersal fish in the Baltic Sea. Blue
mussels commonly form beds, clumps, or aggregates because their larvae start
their benthic lifetime after a short planktonic larval phase by attaching themselves
to any kind of hard substrate. This type of mussel is widely used in environmental
monitoring programmes.
The monitoring process by Marine Monitoring AB focussed on the contaminants
found in common blue mussels before, during, and after trenching of the first
pipeline. The sampling was conducted from December 2010 until May 2011 with
stations on each bank near the pipeline as well as reference stations further away
from the pipeline to compare the findings. At each station, a wooden frame with
approximately 200 mussels attached to a free-hanging net was positioned so that
exposure conditions would be the same for each mussel. Five physical parameters
were then measured for 20 mussels from each station before the tissue was sent to
the laboratory for analysis of pollutants.

The tissue of blue mussel samples taken from several key locations along the route was analysed for pollutants that
they absorb from the water that they filter. The results of the tests showed very low amounts of the substances that were
measured for metals and organotin compounds.

As part of Nord Stream’s Enivronmental and Social
Monitoring Programme, mussels are tested at a laboratory in Lysekil, Sweden. By monitoring the development
of their life cycle, researchers can assess the impact
of pipeline construction on areas identified in the Environmental Impact Assessment (EIA) reports as likely to
experience an impact from the pipeline project.

“We had 12 stations in all, with three close to the pipeline and other comparisons,”
explained Magnusson. “We found very low amounts of the substances that we
were measuring for – metals and organotin compounds [chemical compounds
based on tin] such as tributyltin [TBT], which is what you find in old anti-fouling
paints. When you break TBT down, you get dibutyltin [DBT] and monobutyltin
[MBT]. We did find those products in higher levels, however their presence could
not be traced back to the construction of the pipeline.”
In fact, within the few parameters that indicated any possible effects on the mussels, the team concluded that the most likely cause was temperature or access
to food rather than the construction work. Additionally, no measurable differences
were found in the mussels in cages close to the pipeline compared with those
further away. “We discovered no high-pollutant content in the mussels that could
be caused by construction work and found that the banks had not been negatively
impacted in this respect by the pipeline,” she said.
The project presented Magnusson and her colleagues with a number of challenges. “The weather was a significant problem, but we also had a problem getting
mussels,” Magnusson said. “We collected them outside Gotland, and it was quite a
challenge to get enough mussels that were the right size. We had special scraping
devices, which we used to dredge the mussels, and we lost a few of these devices
during the survey due to the rocky seabed. We also lost some of the stations from
the banks because of bad weather. At the beginning, every station was supposed
to be out for about six weeks before we took them in, but in the end it was about
eight or nine weeks, as we couldn’t go out to get them.”
Despite the challenges, it was a fascinating project, said Magnusson, and one that
raised some interesting additional questions about the Baltic Sea environment that
were not related to the pipeline project. “We found some very high levels of DBT
and MBT and also MOT [monooctyltin], and we were not able to establish where
this came from. It was peculiar to see such amounts of these substances, so we
learned something new about the environment of the Baltic.” •

Although blue mussels are prevalent in the Baltic Sea, the researchers did have problems getting enough mussels of the same size
from the area outside of Gotland from where they were doing their sample collecting. They set up 12 sampling stations on which 200 mussels
each were attached to a free-hanging net so that exposure conditions would be the same for each mussel.
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»Mussels can filter huge amounts of water.
That’s why they represent an excellent
way to check for different substances
in the water. It’s also very easy to place
them wherever you want to conduct
measurements. The advantage of testing
mussels is that they can show how pollutants are absorbed into the food chain.«
Marina Magnusson
Marine Biologist and Project Manager,
Marine Monitoring AB
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Seabed sediment sample
Samples are collected using a
haps core sampler. Settled sediment and absorbed contaminants
may be subject to re-suspension
caused by natural processes such
as currents or by human activities
such as trawling. To monitor the
impact on the seabed sediment
from construction works, samples
are taken and analysed for chemical
warfare agents (CWA) and other
chemical/physical parameters.

Liaising with Authorities is a Vital Part of
the Environmental Programme

One of the regulatory officials checking that Nord Stream meets the environmental requirements and commitments made
in Swedish waters is Sverker Evans, Senior Scientific Officer at the Agency for Marine and Water Management (SwAM).
Swedish authorities have been involved with the project since 2007 to help develop and continually assess Nord Stream’s
environmental programme. Evans explains his agency‘s involvement.

What are the overall responsibilities of
the agency you work for?
The Swedish Agency for Marine and Water
Management – otherwise known as SwAM –
is a government authority responsible for managing the use and preventing the overuse of
Sweden’s marine and freshwater environments.
We are also dedicated to improving biological diversity by protecting animals and plants
of particular interest and by keeping a close
eye on non-native species in our waters. We
commission test fishing, extractions of water
samples, and other surveys to monitor the state
of Sweden’s oceans, lakes, and streams. The
agency has the overarching responsibility for
the enforcement of national and international
legislation within Swedish waters. We do this
by gathering knowledge, planning, and making
decisions about actions to improve the environment. In order to be successful, we coordinate
our efforts among everyone involved, both nationally and internationally. We ensure that our
knowledge reaches the public, stakeholders,
and public authorities so that the information
is put to good use wherever it is needed.
What is your role?
I am in charge of the operation of the Swedish
National Marine Environmental Monitoring Programme within the Science Affairs Department,

Environmental Monitoring and Data Collection Unit. The work includes co-operation
and liaison with national and regional authorities as well as international bodies operating
within the field of environmental monitoring
and assessment. Nord Stream submitted
its permit application to the Swedish government to build the natural gas pipelines in
2007. The Swedish permit requires that a
programme of regulatory environmental control is established, and a total of 11 Swedish
regulatory bodies were involved. The monitoring programme proposed by Nord Stream
was circulated among official referral bodies
to gather views from several areas. The first
referral round brought in an unusually high
number of views – about 80 submissions,
chiefly from regulators and volunteer groups.
There was also the international approval
process within the framework of the Espoo
Convention regarding transboundary environmental impact assessment. In this case, the
Swedish Environmental Protection Agency
was responsible for coordinating the Swedish regulating bodies’ responses. Together
with the general public and the authorities
of the other countries bordering the Baltic
Sea, we took part in reviewing the opinions
and comments on Nord Stream’s monitoring
programme in other countries.

When did your agency first become involved in this process?
The Swedish Environmental Protection Agency was responsible for the permitting process
and for monitoring the initial production phase
of the pipelines in the Swedish Exclusive Economic Zone (EEZ) up until July 1, 2011. That
was when our agency started operations and
also the date on which responsibility for the
Nord Stream project was transferred to us.
What was your initial view of the project
and whether it would be likely to impact
the environment?
My initial view was that the construction
phase of the two pipelines would cause negligible environmental impact on the marine
environment. There was, however, general
uncertainty about the extent to which sediment dispersal could cause a negative impact on the two Swedish Natura 2000 areas
– Norra Midsjöbanken and Hoburgs Bank –
which are fairly close to the pipelines.
What was the most important issue for
your agency?
Our primary concern was precisely those two
Swedish Natura 2000 areas that the Nord
Stream Pipelines were to pass near – Norra
Midsjöbanken and Hoburgs Bank.

We focused on the protection of these two
banks from environmental impacts as a result
of construction of the pipelines. We were worried that the construction work might cause
over-sedimentation of the banks. These two
particular banks are important wintering
grounds for a large proportion of the European population of long-tailed ducks, which
feed from the abundant mussel stocks on the
banks. Sweden has an international responsibility to protect the long-tailed ducks in accordance with the EU Habitats Directive.
How could the construction of the
pipelines have affected the population
of long-tailed ducks and birds?
There were worries that sediment dispersal
caused by the pipelay construction might
have a negative impact on the mussel beds
on Norra Midsjöbanken and Hoburgs Bank.
A major part of the population of long-tailed
ducks uses the banks as feeding grounds
during winter. However, there are so far no
indications that the construction has affected
the population.
What collaboration have you had with
other authorities in this extensive international project?
We have been involved in the environmental
part of the monitoring programme, primarily together with the Swedish Environmental
Protection Agency, the Geological Survey of
Sweden (SGU), the Swedish Meteorological
and Hydrological Institute (SMHI) and the
National Board of Fisheries (which is now part
of our agency). The Environmental Protection
Agency had overall responsibility for the assessment of the environmental impacts in the
Swedish EEZ, whereas the other regulators
have specific focus areas. We’ve had two coordinating meetings a year with Nord Stream
and their consultants, where Nord Stream
presented its progress and any changes to its
plans. We either granted or denied approval,
in certain cases asking for corrections to the
company’s programme.
Can you provide some examples of
changes you asked for in Nord Stream’s
environmental programme, and how the
company responded?
We asked Nord Stream to perform several
additional actions, which they agreed to.
One example of this was that we asked them
to monitor for and analyse any toxic substances in cages of mussels placed between
the offshore banks and the pipelines, prior to
and after the pipelay trenching. By doing so,
we could ascertain whether contaminants —
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not from the construction work, but deposited
from the atmosphere and from other sources
over a long period of time — associated with
dispersed sediment might be accumulated
by the mussels, which could, in turn, cause
secondary uptake by mussel-eating birds.
Another example was the moving of one
national offshore monitoring station for hazardous substances in the sediment. This
was at risk of being affected by the constrution work, so we asked that it be resituated
in a more remote place where it would be
undisturbed. Nord Stream also undertook to
finance a survey on underwater noise related
to the construction work. This provided data
about the potential effects of underwater
noise, primarily on marine mammals. It was
carried out as a research programme that
was outside the agreed environmental monitoring programme.
Did your work involve personally visiting
the sites to see the work being done by
Nord Stream?
Yes, we visited the pipelay vessel Castoro Sei
to look at the practical work on board and
had the opportunity to speak with the staff
responsible for the operation.
You mentioned that it is important to
have the approval of the public. What
do you think was the Swedish public’s
view of the project initially, and has this
changed over time?
An active debate occurred initially about
various feared environmental consequences
of the pipe laying. This was to be expected,
as the Nord Stream project is the biggest
construction operation so far in the Baltic
Sea and was intensively reported on by the
media during the permitting and construction phases.

has so far been realised, the interest from the
public and the media has faded away.
Is the Nord Stream project different from
others in which you have been involved?
The assessment procedure does not differ.
The contrast is the size of this project. The
Nord Stream project is much bigger than
anything else in the Baltic – at least equivalent
to the construction of the Öresund Bridge
that connects Sweden and Denmark. For this
reason, and also due to its transboundary
nature, there has been considerable interaction with the authorities within Sweden and
across the region.
How would you describe the cooperation
with Nord Stream?
We have had good and frequent contact
with the staff at Nord Stream. They have also
been cooperative on issues concerning the
monitoring programme, and have met all our
demands for additions without any problems.
We receive regular reports, progress reports,
and final reports from Nord Stream, as soon
as they are finalised.
What were the most challenging aspects
for you of inspecting the Nord Stream
application?
I wouldn’t describe the handling of the application as challenging since I have so far
not been denied any wishes to inspect the
different phases of the construction work or
the environmental monitoring and assessment procedures related to the pipelines.
Nord Stream’s environmental monitoring
programme meets all the demands that can
be made on a monitoring programme for this
type of construction.

Which aspects of the project concerned
the Swedish public most?
Besides various purely political considerations, there was a debate about possible
negative changes to the water exchange
with the North Sea. There was also a debate
about whether there would be any limitations
for fishery activities, or reduced catches, in
the vicinity of the pipelines.

What lessons have you learned as a
regulator working on this project?
For the authorities involved, a project as big
as this involves large resources in terms of
manpower over a considerable period. It is
important for us as regulators to have an
amicable relationship and open discussion
with whoever is implementing the project. To
win public approval, it is necessary to initiate
consultation and shed light on the project and
any expected environmental concerns.

Concerns were raised about possible interference with dumped munitions, including
chemical warfare munitions, from the Second
World War and whether this might negatively
affect the environment. However, since the
monitoring data and assessment reports have
shown that none of the potential concerns

What is the agency’s ongoing role in
regulating the operations of the pipelines in Swedish waters?
The Swedish Agency for Marine and Water
Management will have continued responsibility for environmental issues connected with
the Nord Stream Pipelines. •
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Wildlife of
the Baltic Sea
Isopod
(Saduria entomon)
This isopod is the largest
crustacean species in the
Baltic, achieving lengths of
up to 9 centimetres. It is also
found in the large freshwater
lakes of the boreal taiga
of northern Europe and is
thought to have been one
of the first invading species
after the Scandinavian glacier
melted. These scavengers
live on the seabed in deeper,
colder areas.

Herring
(Clupea harengus)
The herring that inhabit the
Baltic Sea are a subspecies
of Atlantic herring that have
adapted to brackish water.
The Bay of Greifswald in Germany is the most important
spawning ground in the entire
Baltic Sea. Nord Stream
timed construction activities
there so as not to disturb the
herring spawning season.

T

he Baltic Sea is one of the largest bodies of brackish
water in the world and is very different from other marine
environments. The basin of the sea, which was a huge
river once upon a time, was formed by a gigantic Scandinavian glacier moving southwest during the Pleistocene era. Its hydrological appearance has frequently
alternated between freshwater and marine characteristics since the ice
of the glacier melted some 12,000 years ago. Today, the Baltic Sea can
be understood as a huge estuary. The salinity of the Baltic proper is
about five times lower than that of the open ocean. This reduced salinity is the result of an abundant freshwater runoff from the surrounding
discharging rivers. But oceanic saltwater also flows into the Baltic Sea,
compensating for the freshwater runoff into the North Sea. The heavier
saline waters moving eastwards at the bottom of the sea and the lighter freshwater at the surface streaming to the west mix only very slowly.
These water bodies are separated vertically by a narrow mixing zone
called the halocline. The slow mixing regularly leads to a seasonal lack
of oxygen, or anoxia, at the bottom. With the exception of specialised

Blue mussel
(Mytilus edulis)
Blue mussels invade coastal
marine habitats around the
world. They are the dominant
benthic invertebrate in the Baltic
Sea above a water depth of 30
metres, and feed on plankton by
filtering water – thereby helping
to clean the runoff water of
estuaries. They are the most
important food source for
sea ducks and demersal fish
in the Baltic Sea.

Long-tailed duck
(Clangula hyemalis)
Long-tailed ducks are the
most abundant arctic sea
duck species of the western
Palaearctic, though their
numbers have declined
dramatically. They feed on a
variety of bivalves but prefer
blue mussels if available.
Almost the entire population winters in the
Baltic Sea.

Scaup
(Aythia marila)
This black-and-white diving
duck commonly winters on
the small archipelagos of the
western Baltic Sea if they
remain free of ice. Scaups
dive for blue mussels on
shallow nearshore banks
during the night.

Soft-shelled clam
(Mya arenaria)
This bivalve is a native of
the coastal waters of North
America, where it is a popular food for humans. It was
introduced to Europe long
ago through transatlantic
shipping. In the Baltic, the
clams invade productive
shallow waters. They are an
important source of food for
sea ducks and flat fish.

Cod
(Gadus morhua)
It is hard to overstate the
importance of this fish in the
history of trade in the North
Atlantic and as a source of
food. Cod fish has a delicate
flavour and moist, white flesh.
Two distinct cod stocks occur in the Baltic Sea – one in
the west and another in the
east. Both populations are
severely overfished.

anaerobic bacteria, no plants or animals can permanently live in
the oxygen-free abyss. It is not only lack of oxygen that influences
the life of marine species in the Baltic. Low salinity also causes
severe osmotic stress for plants and animals. Thus, the Baltic Sea
mainly harbours specialised brackish water species that have
adapted to survive in estuaries around the Northern Hemisphere
which are characterised by frequent natural fluctuations in salinity.
The Baltic Sea is home to only about a hundred species of fish.
Seventy of these are saltwater species, some 30 to 40 are brackish
or freshwater species. The most economically important are cod,
herring, and sprat, which make up about 90 to 95 percent of the total
weight of the commercial catch. However, the Baltic Sea is among
the world’s most important sites for wintering sea ducks and many
other migratory water birds. Most of these birds nest in the Arctic tundra or boreal forests of Scandinavia and western Siberia. The preferred
areas for wintering water birds in the Baltic are productive shallow
coastal waters or offshore banks, where diving birds can easily reach
their food on the sea floor. •

Velvet Scoter
(Melanitta fusca)
Not much is known about
these large black sea ducks
because of their very remote
habitats. Velvet scoters breed
predominantly on larger lakes
in the Arctic tundra of Siberia
and North America, but a
small population breeds also
on the archipelagos of the
eastern Baltic Sea. Only three
wintering areas are known
for the western Palaearctic
population, and all of them
are located far offshore in the
Baltic Sea region.
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Harbour porpoise
(Phocoena phocoena)
Harbour porpoises are
very cryptic sea mammals,
spending only a seventh of
their time at the surface. The
harbour porpoise is a common and abundant dolphin
species of the Northern
Hemisphere. However, they
are currently very rare in the
Baltic, mainly due to overfishing, and are restricted to the
western parts of the region.

Grey seal
(Halichoerus grypus)
Today, grey seals are the
only widespread seal species of the Baltic. In the past,
ringed seals and harbour
seals were abundant in the
region, but decades of hunting and pollution have taken
their toll. The grey seals have
adapted best to the declining
ice cover in winter – more
than 20,000 were registered
during recent surveys.
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Facts & Figures:
Environment & Monitoring

Transport logistics for trenching
activities in German waters
1

Every movement of each of over 100 vessels deployed during construction activities was recorded, including the pipelay
vessels, dredging and backfilling vessels,
and ships used for the interim storage or
permanent disposal of dredged material.

2

3

Vessles

Places

Finnish sector

628,000 m³
The amount of gravel that
was placed to keep the pipelines safe and stable on the
sea floor.

16
The number of parameters
(physical, chemical, biological,
and socio-economic) that were
analysed in the monitoring programme in the Finnish sector.

10 metres
Increased turbidity as a
result of gravel placement
activities did not extend more
than 10 metres above the
lowermost water layer.

<1 kilometre
Elevated turbidity was experienced for less than one kilometre from gravel placement
sites, which was well within the
expected limits.

Two case studies
Nord Stream developed environmental monitoring programmes for all five countries through
whose waters the pipelines pass. In each case, the programmes were based on the specific
requirements set out in the national permits. Due to the special nature of the construction
activities required in the Finnish and German sectors, the monitoring programmes here
were particularly comprehensive.

Monitoring the effects of rock (gravel) placement in Finland

1

Gravel berms ensure stability
As the seabed in the Gulf of Finland is
uneven, it was necessary in some locations along the pipeline route to use coarse
gravel to create a stable base on which the
pipelines could rest. These “gravel berms”
will guarantee the pipelines’ stability over
the envisaged operating life of a minimum
of 50 years. However, the activity of placing the coarse gravel might have caused
turbidity (the suspension of sediment in
the water, in turn leading to the possible
re-suspension and relocation of contaminants). Sediment spreading – which can
also be caused by natural phenomena such
as storms – could impact life in the Baltic
Sea. Nord Stream took care to limit any
potential impact by selecting a route that
required the least gravel placement.

2

Monitoring the impact
of gravel placement
A monitoring programme was developed,
which included the analysis of the impact of
gravel placement on the physical, chemical,
and biological environment. Water quality was monitored around selected gravel
placement sites, focussing on locations
where relatively large amounts of gravel
material were placed on soft seabed prior
to pipe-laying. The monitoring was carried
out using turbidity sensors, which were
either deployed from vessels or fixed on the

seabed. Water samples were also taken.
Hydrography – the speed and direction
of current – plays an important role in the
dispersion of sediments, nutrients, and
contaminants. Currents were therefore
monitored during the placement of selected gravel berms to assess the impact of the
pipelines on the current regime.

3

Results of the monitoring
The overall environmental impact of
gravel placement activities was found to
be lower than expected and of temporary
nature. There was no indication that this
activity had caused significant sediment
relocation or an increase in the concentrations of contaminants. The results of
sediment sampling in 2009, prior to the
gravel placement, and in 2010 and 2011,
following gravel placement, revealed a
similar sediment quality; no measurable
change due to the construction works
was detected. As predicted, the impact
on fauna was also limited. Low oxygen
concentrations and lack of light at the
depths where gravel placement was performed make the conditions there inhospitable to benthic communities. The monitoring results to-date revealed no evidence
that gravel placement activities had caused
any significant impact on the few benthic
communities that are present at these
specific depths.

4

5

Entrenching the pipelines
In the German sector, where the route
passes through nature conservation areas,
the pipelines had to be entrenched in the
shallow waters of the Bay of Greifswald and
the Pomeranian Bight. Trenching activities
had the largest construction-related impact
along the entire route. Trenching disturbs
the seabed and may temporarily result in an
increase in turbidity.
The many construction vessels required
for this task also impacted the environment through their emissions. Nord Stream
therefore monitored all activities, measured
emissions, and recorded water quality and
sediment composition to ensure that the
impact fell within the limits defined in the
Environmental Impact Assessment laid out
for Germany.

2

Physical seabed reinstatement in
pipeline trench areas
A highly detailed logistics programme was
designed in close collaboration with geologists, offshore construction engineers, and
marine biologists to deal with the excavated soil and recover the top layer of the seabed. High-resolution surveys of the seabed
were carried out, sediment samples were
analysed, and the sand was classified in
six different categories. Dredged, reusable
material was stored near Usedom. The
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Pipe transporter
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traffic
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Monitoring seabed recovery after trenching work in Germany

1

1

locations of the origin and of interim
storage were marked on detailed maps.
After completion of the pipelay works, the
excavated material was backfilled with
great precision to restore the seabed to
its original composition and relief as far as
was possible. This meticulous plan ensured
that, once construction was completed, the
sediment quality as well as the flora and
fauna were close to their condition.

3

Results of the seabed recovery in
German waters
The seabed was painstakingly surveyed
along the entire route of the pipelines in
the German sector, and restored reef
structures were monitored by Remotely
Operated Vehicles. Sediment samples
were collected for physical and chemical
laboratory analysis.

German sector

67 kilometres
The trenches for the pipelines
in the Bay of Greifswald and
the Pomeranian Bight are
67 kilometres long.

15
The number of reefs that were
reinstated along the pipeline
route in German waters.

30 centimetres
The relief of the reinstated
Baltic seabed deviated by
just 30 centimetres from its
original state.

10 years
Monitoring activities in
German waters will continue

The results of the monitoring in 2011 and
2012 were in line with predictions: there
was no significant release of sediment
pollutants, the backfilled sediment had not
been contaminated, and the area of impact
was the projected size. The recovery of the
top layer of the seabed was also successful. Sand quality on the seabed surface was
largely in line with its original condition and
the submarine relief was reinstated so that
it deviated by as little as 30 centimetres
from its initial level.

over a period of 10 years from
2006 to 2015.

20
Over 20 parameters are
being monitored.

€ 10 million
The cost of the environmental
monitoring programme in
Germany is 10 million euros
to date.
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Turbidity air

Environmental Monitoring Explained

Terrestrial life

Water quality

Landscape and
topography

Icons
Turbidity air

Onshore soil

Turbidity vessel
Turbidity sensors
Epifauna
Mussel cages
Sediment
Seabed bathymetry
Bottom currents
Inflow
Seabirds

Water quality is a top priority throughout the project. Therefore, turbidity, or murkiness caused by suspended seabed
sediment, is monitored at several locations as a measure
of water quality during construction work. Buoys equipped
with sensors are installed at sensitive locations to measure
turbidity and other water quality parameters. This is done
to ensure that the threshold values are not exceeded during
construction work, such as dredging and trenching, and to
take appropriate action in case turbidity approaches threshold values. Turbidity plumes are tracked by air and sea. The
possible spreading of contaminants associated with turbidity
is also tested by measuring the impact on common blue mussels in cages. The content of chemicals in these mussels is
compared with mussels from reference cages.

Seabirds
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The pipelines could become a new habitat for fish. For this reason, fish numbers are monitored to determine if they do, in fact,
use them as an artificial reef. In areas near the route and at the
landfall areas, fish are counted to determine if turbidity increases
might have had an impact on their populations.

Terrestrial life

Seabird populations are monitored in the coastal landfall
areas. The landfall area in Germany in particular is an
important area for birds, and the pipeline route passes
through several Natura 2000 areas in German waters.
Bird populations are observed from land, sea, and air to
determine if they have been affected by construction activities. The resulting data of the distribution of birds and their
population trend will be used to determine any impact.
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Emissions, light, and noise levels are measured at the landfall areas where construction
takes place close to where people live to
ensure minimal disturbance. Noise levels
are also measured underwater to
determine any impact on
marine life.

Conventional munitions found along the route
were cleared in late 2009 and in early 2010 in
accordance with strict guidelines prior to construction of the pipelines. Traces of chemical
warfare agents present in the sediment in Danish waters were monitored to ensure they were
not spread during construction.
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ixteen subjects – including water quality, bird,
fish, and mammal populations, as well as seabed
recovery – are investigated from roughly 1,000 survey
locations along the Nord Stream Pipeline route.
Nord Stream developed five national environmental monitoring
programmes, as required in the national permits granted
by Russia, Finland, Sweden, Denmark, and Germany. Each
has the aim of documenting the environmental impact of the
construction and operations of the pipelines in the respective
jurisdictions. The ESMPs are tailored to meet the requirements
set by each country. The data collected from the 1,000 survey
locations is analysed in internationally recognised laboratories.
The results of the monitoring will help to verify that the national permit conditions are met and will be used as a basis for
corrective action if necessary. The findings will be compiled
in Nord Stream’s annual monitoring reports and distributed to
the national authorities in each of the five countries. They will
also be made publicly available on Nord Stream’s website. The
company plans to invest approximately 40 million euros in its
ESMPs to monitor any impact of pipeline construction through
to the end of 2012 as well as the operation of the pipelines
through to 2016.

Infauna

Benthic, or aquatic, fauna is monitored
along the entirety of both pipelines. Where
dredging or trenching has disturbed the
seabed, infauna is monitored in order to follow the rate of its regrowth. Epifauna growth
on the pipelines themselves is also expected
and will be recorded. Recovery studies will
take place for several years following the
project’s completion.
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In 2010, Nord Stream invested 13 million euros in
its Environmental and Social Monitoring Programmes
(ESMPs). More than 20 companies are conducting
the surveys defined in the national ESMPs to determine if and how exactly the Baltic Sea’s flora and
fauna have been impacted by the construction of the
Nord Stream twin pipeline system.

Benthic flora & fauna
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Mammals
Marine mammals are monitored at the landfall areas
to determine if increased turbidity and vessel activity
during construction have any impact on their populations. The monitoring activities include a combination of vessel-based counts of seals and the use of
hydrophones to detect harbour porpoises.

Cultural heritage
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Objects of cultural value along the
route are safeguarded throughout
construction. Underwater cameras
are used to document the state of
objects before and after pipe laying.
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Bottom currents

Inflow

Chapter 6

Water movements around the pipelines are
monitored to verify if and how natural currents
are disturbed or changed by the structure.
Deep water inflows to the Baltic Sea are
measured, along with bottom currents in the
Gulf of Finland. In areas where extensive work
on the seabed has taken place, the seabed will
be restored to its previous condition.
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