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Abbreviations and definitions
ADCP Acoustic Doppler Current Profiler
AIS Automatic Identification System
bcm billion cubic metres
CTDO Conductivity, Temperature, Depth and Oxygen recorder
DNV Det Norske Veritas
EEZ Exclusive Economic Zone
EIA Environmental Impact Assessment
ES Environmental Study
ESMS Environmental and Social Management System
EU European Union
FSSL Fugro Subsea Services Ltd.
HELCOM Helsinki Commission
HB Hoburgs Bank (Natura 2000 area in the Swedish EEZ)
KP Kilometre Point (starting with KP 0 at the Russian landfall)
MBES Multi-Beam Echo-Sounder
MMT Marin Matteknik AB
NAVTEX Navigational Telex
NM Norra Midsjobanken (Natura 2000 area in the Swedish EEZ)
PAM Passive Acoustic Monitor
ROV Remotely Operated Vehicle
SGU Geological Survey of Sweden
SMHI the Swedish Meteorological and Hydrological Institute
SSC Suspended Sediment Concentration
SSS Side Scan Sonar
SwWAM Swedish Agency for Marine and Water Management
TW Territorial Waters
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1 Summary

A Swedish translation of this summary is attached as Appendix A.

1.1 Introduction

Nord Stream is an offshore natural gas pipeline from Russia to Germany. The Nord Stream Pipeline
connects the large natural gas resources of Russia with the European natural gas pipeline network.
At full capacity, it can provide 55 billion cubic metres (bcm) of natural gas per year to European
consumers.

The length of the entire two-pipeline system (the Nord Stream Pipeline) is approximately 1,224 km.
The pipeline crosses the exclusive economic zones (EEZs) of Russia, Finland, Sweden, Denmark
and Germany and the territorial waters (TW) of Russia, Denmark and Germany. The construction of
the first pipeline commenced in April 2010 and was completed in June 2011. Transportation of gas
began in November 2011. Construction of the second pipeline, which runs parallel to the first, began
in May 2011 and was completed in April 2012. Gas transport through the second pipeline began in
October 2012. The Nord Stream Pipeline is designed to operate for at least 50 years.

As part of the permit requirements for construction of the pipelines, an environmental monitoring
programme covering activities from 2010-2014 within the Swedish EEZ was elaborated by Nord
Stream AG in collaboration with the Swedish authorities. The agreed monitoring programme is
described in /1/.

The monitoring programme for Sweden covers environmental monitoring and monitoring of the
socio-economic parameters listed below.

Environmental monitoring:

Monitoring of munitions clearance /2/

Monitoring of fish along the pipeline (reef effect) /3/

Monitoring of fish inside Natura 2000 areas /3/

Monitoring of benthic fauna /4/

Monitoring of water quality /5/

Monitoring of hydrographical conditions in the Bornholm Basin /6/
Monitoring of ecotoxicological effects on mussels /5/.

=A =4 =448

Socio-economic monitoring:

1 Monitoring of fishery /3/
1 Monitoring/mitigation measures at national and international monitoring stations
1 Monitoring of cultural heritage
1 Monitoring of maritime traffic.
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This document is the fourth of five planned annual reports, the purpose of which is to document the
status of the environment prior to construction and the potential effects during the construction and
operational phases. This will enable the evaluation of the potential project impacts in relation to and
in compliance with the Swedish Permit /7/ and Environmental Study (ES) /8/. The previous reports
cover monitoring carried out in 2010 /9/, 2011 /10/ and 2012 /11/. Topics monitored in 2013 included
monitoring of fish along the pipeline, monitoring of benthic fauna, monitoring/mitigation measures at
national and international monitoring stations, monitoring of cultural heritage and monitoring of
maritime traffic. Detailed descriptions of monitoring activities and results for benthic fauna and fish
monitoring are also presented in separate reports /22/ and /29/.

Some of the monitoring activities were finalised before 2013. The main results of the monitoring that
took place before 2013 have however also been included in this summary in order to provide a
complete overview of the monitoring results.

1.2 Construction activities in 2013

No construction activities took place in 2013.

A short description of all construction activities carried out for the Nord Stream Project in the
Swedish EEZ (2010-2012) is provided in Chapter 3 of this report to give an overview of the
environmental aspects related to the construction period. Such an overview is useful when
assessing the environmental monitoring results in order to establish whether the construction
activities have caused a measurable environmental impact. In addition, the monitoring programme
aims at establishing the potential impact caused by the presence of the pipelines, i.e., impacts
during the operational phase.

1.3 Monitoring of munitions clearance

Prior to construction clearance of seven munitions objects was deemed necessary along the Nord
Stream Pipeline route in the Swedish EEZ. These objects were successfully cleared during the
period 19 March to 3 April 2010 /9/, /12/.

Monitoring and mitigation measures were carried out for every clearing operation. No marine
mammals were observed or registered on the passive acoustic monitor (PAM) system either before
or after clearance of the seven munitions objects. Seal scrammers were activated prior to the mine
clearance operation to further ensure that no marine mammals were injured or killed as a result of
the activity.

The blast wave measurements for six of the seven clearance operations indicated that marine
mammals could experience direct physical injury to gas-containing structures and auditory organs
had they been within approximately 300 m of the blast site. However, the fact that marine mammal
observers surveyed the blast site before and after the detonation and that no registrations of marine
mammals were made by the PAM system it can be safely assumed that no marine mammals were
injured or killed as a result of the clearance operation in the Swedish EEZ. Furthermore, it is safe to
state that no sea birds were injured or killed as a result of the mine clearance campaign.
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Acoustic fish surveys were made prior to the detonation of the explosive jig. There were no
registrations of shoals of fish at the target location, and therefore none of the clearance operations
were delayed by the presence of large shoals of fish. Unavoidably, the disposal procedure did result
in the mortality of some fish. Dead fish were recovered following five of the seven blasts, amounting
to approximately 10 to 18 specimens per blast.

The detonations created a small crater at each munitions site.

Finally, no chance finds of cultural heritage objects or cables were made during visual inspections
by remotely operated vehicle (ROV) within 1 km of any of the detonation sites. Therefore, there were
no unexpected adverse impacts due to munitions clearance activities.

14 Monitoring of fish along the pipeline

Monitoring of fish along the pipeline was undertaken in September 2013. The monitoring of fish at
and close to the pipelines focused on demersal fish species, as no effects from the presence of the
pipelines on the seabed are expected to occur for pelagic fish species. To acquire detailed
information on species composition and to estimate quantitative changes due to a potential so-called
ireef ef f ec was gathéeredfthoougmsutvey drawling and gill net fishery. In addition, echo-
sounder surveys were carried out.

Fish monitoring at three monitoring areas relatively close to Hoburgs Bank and Norra Midsjébanken
began in 2010 with the collection of baseline data prior to the start of any construction works.

Fish composition during the 2013 survey was similar compared to the 2010 survey and strongly
dominated by cod (Gadus morhua) and herring (Clupea harengus). Cod is a demersal fish species
and common in the area. Herring, on the contrary, is a pelagic fish species and assumed to be less
attracted to artificial structures on the seabed. The focus in the presentation of the results has been
on cod because the remaining demersal fish species found during the fish survey, e.g., flounder
(Platichthys flesus), plaice (Pleuronectes platessa) and shorthorn sculpin (Myoxocephalus scorpius),
were found only in low numbers.

It is difficult to draw any long-term conclusions regarding impacts from the pipeline on the fish
community. The results thus far should be regarded as short-term ecological effects on the demersal
fish community in the Baltic Sea. Nevertheless, it can be stated that the abundance of fish along the
pipeline has not decreased in the two years since the start of operation of the pipeline nor have
there been any effects on the composition of demersal fish that can be attributed to the presence of
the pipeline.

15 Monitoring of fish inside Natura 2000 areas

Monitoring of fish inside the two Natura 2000 areas Hoburgs Bank and Norra Midsjobanken took
place from 2010 to 2012 /11/. The overall objective of the programme was to enable the assessment
of potential impacts on fish fauna inside the two Natura 2000 areas due to the construction work.

The monitoring programme included 40 stations at Hoburgs Bank and 40 stations at Norra
Midsjobanken, comprising 20 impact stations and 20 reference stations at each bank. The
monitoring comprised gill net fishery with KO72 gill nets; conductivity, temperature, depth and
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oxygen (CTDO) and Secchi disk measurements; and habitat description by underwater video
recordings of the seabed.

As described in /3/, effects on fish could be caused by increased turbidity during pipe-laying and
trenching of the pipeline. Monitoring of water quality in 2010-2012 before, during and after pipe-
laying and trenching showed that the assumptions regarding sediment spill and sediment dispersion
for the ES were conservative (i.e. on the safe side). The modelling of sediment spreading carried out
as part of the ES prior to construction showed that spilled sediments would not reach the border of
the two Natura 2000 areas, and this was confirmed by monitoring of water quality for Line 1 /13/.

Monitoring of fish fauna inside the two Natura 2000 areas in the three monitoring campaigns showed
natural variation in results. In addition, some differences in fish populations in the reference and
impact areas were observed during the yearly monitoring campaigns. However, none of the
differences (from year to year and between the impact and reference areas) could be attributed to
any effects caused by the construction works and are instead believed to be due to natural
variability.

Monitoring of fish inside the Natura 2000 areas was planned for the years 2010-2014. However,
based on results from the years 2010-2012 it was decided in February 2013, together with the
Swedish authorities, that there was no need for the monitoring to continue in 2013 and 2014 /14/.

1.6 Monitoring of benthic fauna
1.6.1 Benthic infauna communities

At Hoburgs Bank, the abundance of the benthic fauna has increased significantly due to natural
variations since the baseline surveys in 2010. The between-station similarity of the benthic fauna
was high due to a predominance of the same species of polychaetes (Marenzelleria spp. and
Pygospio elegans), bivalves (Macoma balthica (especially biomass)) and crustaceans (Monoporeia
affinis and Saduria entomon (biomass)). Total abundance and structure of the benthic community
differed between 2010 and 2013, whereas the total biomass between the years was rather similar.

At Norra Midsjébanken the abundance and biomass of the benthic fauna have increased
significantly since the baseline surveys in 2010. The between-station similarity of the benthic fauna
was high due to a dominance of the same few species of polychaetes (Marenzelleria spp. and
Pygospio elegans) bivalves (Macoma balthica) and crustaceans (Monoporeia affinis and Saduria
entomon). The structure of the benthic community between the impact surveys carried out in 2011-
2013 was similar, but the results of these surveys were significantly different from the 2010 baseline
results. This is due to the fact the abundance and biomass of the benthic fauna has increased
significantly since the baseline surveys in 2010.

The analysis of the monitoring results showed that the deployment and trenching of Line 1 and Line
2 did not have any measurable immediate or prolonged negative impact on the qualitative or
guantitative composition of the benthic fauna and the structure of the benthic community at the two
banks.
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1.6.2 Colonisation of the pipeline by epifauna

Monitoring of epifauna is carried out at four locations in Swedish waters. At each of these locations,
250 m of the pipeline is recorded by three video cameras mounted on an ROV covering the top and
sides of the pipeline. Monitoring is planned to be carried out in the period between July and
September each year from 2011 to 2014, with the overall objective of enabling the assessment of a
potential reef effect from the Nord Stream Pipeline.

In 2013 the video recordings from the four analysed areas in Swedish waters revealed an
establishment of blue mussels in the NMR, area and a possible establishment in the HNB area
(see Figure 4.3). One mobile species of epifauna, the crustacean Saduria entomon, was identified to
be present on and next to the pipeline in higher numbers compared with previous surveys in 2011
and 2012. In addition, two species of fish, shorthorn sculpin and cod, were observed on and in close
vicinity of the pipeline.

1.7 Monitoring of water quality

The purpose of the water quality programme in Sweden was (/5/):

9 To monitor any increase in suspended sediment concentration (SSC) and sedimentation at
the border of the two Natura 2000 areas Hoburgs Bank and Norra Midsjobanken during
trenching, including compliance with SSC thresholds as defined in the Swedish Permit /7/;

1 To monitor the sediment plume during trenching, in order to validate the assumptions of the
ES for the Swedish part of the pipeline /8/.

Monitoring of water quality was initiated in November 2010 by deployment of four fixed monitoring
stations at the two Natura 2000 areas, which were considered sensitive with regard to impacts on
the water environment. Furthermore, vessel-based monitoring was carried out during trenching to
support the fixed station monitoring /5/.

Monitoring at the four fixed stations at the border of the two Natura 2000 areas took place during the
period from November 2010 to August 2011. The results showed that the general turbidity level
during trenching at the four long-term monitoring stations did not differ from the period before and
after trenching, i.e. no impact from the trenching works could be measured at the long-term
monitoring stations. The only high-turbidity event measured at the long-term monitoring stations
during the period of trenching was documented as not being connected with the construction works
T several natural high-turbidity peaks were measured before trenching took place /13/.

Vessel-based monitoring of sediment spreading was carried out during post-lay trenching in
Swedish waters as part of the Nord Stream AG monitoring programme in 2011 and again in March
2012. Based on the results from the monitoring of water quality in connection with the construction
of Line 1 it was agreed with the Swedish authorities that monitoring of Line 2 was not necessary to
the same extent as for Line 1. The 2012 monitoring campaign therefore focused on vessel-based
monitoring /11/.
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Results from the 2012 monitoring in the Swedish EEZ show that the plough created a plume of
suspended sediment. The highest SSC measured by water samples was 7.3 mg/l (during trenching
of Section 8 south of Hoburgs Bank). The calibrated turbidity readings show a few peaks of slightly
higher values but no peaks of excess concentrations above 15 mg/l were observed within Swedish
waters even in the vicinity of the plough. Apart from these peak values measured just behind the
plough, the SSCs were generally below 5 mg/l in all transects /11/.

The plume was most dense near the plough. The plume widened and the concentrations decreased
further away from the plough. Concentrations 500 m behind the plough were less than 4 mg/Il. This
showed that the plume was diluted and that a significant quantity of the sediments had settled during
the initial 500 m of transport behind the plough. The closest distance to the sensitive area from the
monitored sections of post-lay trenching was approximately 4000 m (to Hoburgs Bank) /11/.

The sediment spill rate was estimated in three transects 300-600 m behind the plough. It was
estimated that the spill rate was in the range of 3-25 kg/s. The three transects were chosen because
they had the highest levels of turbidity observed during the monitoring of a total of 55 transects
(within Danish and Swedish waters). The above interval therefore may be biased towards higher
than average spill rates during the trenching activities. Spill rates of 3-25 kg/s are therefore likely to
be more representative of the highest 10% of the spill rates. This is in line with the 2011 monitoring,
where it was concluded that the spill rate was in the order of 7 kg/s /11/.

The results of the monitoring programme thus showed that the assumptions for the sediment spill
modelling carried out as part of the ES prior to the construction works are conservative (i.e., on the
safe side). The observed sediment spill rate and the increase in sediment concentrations were in
line with the ES or less than assumed /13/.

1.8 Monitoring of hydrographical conditions in the Bornholm Basin

The purpose of the hydrographical monitoring programme was to investigate the influence of the
pipelines on the inflowing, high-saline deep water in the Bornholm Basin. It was assessed that it is
impossible to directly monitor the effect due to the presence of the pipelines. This is due to the
natural variability being several orders of magnitude higher than a possible local effect. The scope,
therefore, was focused on verifying the hypothesis of the previous investigations by the Swedish
Meteorological and Hydrological Institute (SMHI) in their consulting report /15/.

Monitoring of hydrographical conditions in the Bornholm Basin was undertaken in January 2010 and
ended in January 2011. The purpose of the hydrographical monitoring programme in Danish and
Swedish waters was to establish documentation for the theoretical analysis of the possible blocking
of the water inflow to the Baltic Sea caused by the presence of the Nord Stream Pipeline.

Oceanographical measurements (velocity, temperature, salinity) were carried out initially during a
period of nine months (including a down period of approximately one month) at KP 1036 northeast
of Bornholm at a water depth of approximately 90 m. In autumn 2010 the monitoring station was
moved to KP 966 in order to also record measurements from shallower water depths (approximately
68 m).

Project Title: Nord Stream Project
Document Title:  Environmental monitoring in Swedish waters, 2013 Document No.: G-PE-PER-MON-100-04100013

Revision: A Date: 2014-04-14



=
—
= Nord Stream
‘ The new gas supply route for Europe
g pply p
Page 11 of 53

In addition to the fixed station, line transects of current measurements were carried out by acoustic
doppler current profiler (ADCP). A total of six transects were carried out.

The results of the monitoring were reported separately in 2011, in /16/. It was concluded that the
maximum mixing caused by the pipelines in the Bornholm Basin would be 20% of the worst case
estimations presented in /15/ and that even these estimates were well below any level of effect that
could be measurable as being a result of the pipelines being established on the seabed.

At a meeting between Nord Stream AG and the Swedish authorities on 10 September 2012 it was
decided that the hydrographical measurement programme could be terminated because earlier
results had shown the effect of the pipelines to be insignificant /17/.

1.9 Monitoring of ecotoxicological effects on mussels

Monitoring of ecotoxicological effects on mussels was performed in the period from December 2010
to May 2011, during and after post-lay trenching of Line 1 /10/, /18/. The purpose of the monitoring
of ecotoxicological effects on mussels was to evaluate and document the possible spreading of
contaminants associated with sediments mobilised in the water column by seabed intervention
(trenching) east of the two Natura 2000 areas Hoburgs Bank and Norra Midsjobanken.

Monitoring of possible dispersion of contaminants associated with sediments mobilised by seabed
intervention works was carried out by measuring the impact on common mussels (Mytilus edulis) in
net bags at six fixed stations at the border of the two Natura 2000 areas.

No construction related effects on mussels could be found during the 2011 investigations; therefore
no monitoring of ecotoxicological effects on mussels was carried out in 2012 /10/.

1.10 Monitoring of other parameters
1.10.1 Monitoring of fishery

At a meeting on 10 September 2012 between Nord Stream AG and Swedish authorities it was
decided to postpone the report on changes in fishery patterns based on Automatic ldentification
System (AIS) data. It was agreed that a report covering all years up until 2014 shall be delivered in
2015 /17/.

1.10.2 Monitoring/mitigation measures at national and international monitoring stations

In order to determine whether the establishment of the Nord Stream Pipeline affects national or
international monitoring programmes, the locations of the monitoring stations were identified in
relation to the pipeline route and the related construction and operation activities.

Four of the existing monitoring stations in the Swedish EEZ (and one SMHI station in the Finnish
EEZ) are located within £1.5 km of the pipelines. Mitigation measures were proposed and agreed
with the authorities.

One of the monitoring stations (SE-11) in the Bornholm Basin in the Swedish EEZ, which was
measuring contaminants in sediments, was successfully relocated. Underwater photos and sampling
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of seabed sediments for subsequent analysis were carried out at both the old and the new location.
The ocular sediment examination and bottom photo results, together with the radiographical
analyses, show that the physical demands placed on a national environmental monitoring station are
met at the new location.

It is currently expected that samples will be taken from both locations (old and new) in 2014 but that
only material from one (the new) station will be analysed and used, in case no unexpected results
are found.

1.10.3 Cultural heritage

The purpose of cultural heritage monitoring is to document the condition of wrecks before
construction (pipe-laying, anchor-handling, post-lay trenching and rock placement), to safeguard the
wrecks during construction and to verify the condition of the wrecks after construction.

Monitoring of cultural heritage was carried out as a visual inspection by ROV. An ROV inspected
nine archeologically significant wreck sites in the Swedish EEZ and recorded footage of the wrecks.
The inspections were carried out in 2009 by Marin Matteknik AB (MMT) before the start of
construction. In 2012 and 2013, after the completion of construction, Fugro Subsea Services Ltd.
(FSSL) conducted the underwater inspections.

According to the monitoring results, one shipwreck was impacted by an anchor chain during
construction of the Nord Stream Pipeline. No construction related changes occurred with respect to
the eight other shipwrecks.

1.10.4 Maritime traffic

The purpose of control and monitoring by Nord Stream AG in relation to marine traffic is to minimise
the risk of collisions or other accidents involving commercial ship traffic and/or vessels performing
construction activities for the project.

Prior to survey activities carried out for the Nord Stream Pipeline in 2013, Survey Notifications were
submitted to the Swedish Maritime Administration.
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2 Introduction

Nord Stream is an offshore natural gas twin pipeline system from Russia to Germany. The Nord
Stream Pipeline connects the large natural gas resources of Russia with the European natural gas
pipeline network. At full capacity, it can provide 55 billion cubic metres (bcm) of natural gas per year
to European consumers.

The length of the entire two-pipeline system (the Nord Stream Pipeline) is approximately 1,224 km.
The pipeline crosses the exclusive economic zones (EEZs) of Russia, Finland, Sweden, Denmark
and Germany and the territorial waters (TW) of Russia, Denmark and Germany. Construction of the
first pipeline began in April 2010 and was completed in June 2011. Transportation of gas began in
November 2011. Construction of the second line, which runs parallel to the first, began in May 2011
and was completed in April 2012. Gas transport through the second line began in October 2012.
The Nord Stream Pipeline is designed to operate for 50 years.

2.1 Construction permit and conditions for environmental monitoring

On 21 December 2007, Nord Stream AG applied for the Government @permission under section
15a of the Continental Shelf Act (1966:314) to lay two pipelines for the transport of natural gas on
the continental shelf in the Swedish EEZ of the Baltic Sea.

The permit for construction of the Nord Stream Pipeline inside the Swedish EEZ was granted by the
Swedish Government on 5 November 2009. The following conditions regarding environmental
monitoring are stated in the permit /7/:

7. The Company shall have an environmental monitoring programme for supervision of the activity
during the construction and operation phases of each pipeline. This monitoring programme shall be
developed in consultation with the Swedish Coastguard, the Geological Survey of Sweden, the
Swedish Environmental Protection Agency, the Swedish Maritime Administration, the Swedish
Transport Agency, the Swedish Board of Fisheries and the Swedish Meteorological and
Hydrological Institute. The form and scope of the environmental monitoring programme shall be
established in good time before the work commences. The programme shall be subject to review on
an ongoing basis and shall be revised as required. Any surveys, studies etc. carried out as part of
this environmental monitoring programme shall be made available to the relevant authority.

8 . T he Co mpamantél snondoning iprogramme shall include inter alia the monitoring of
bottom currents and stratification of bottom water in the Bornholm Basin, monitoring sediment
spillage during the construction phase, and monitoring turbidity levels during underwater operations
as provided by section 10.

10. Turbidity caused by seabed operations connected with the laying of each pipeline should, as a
guideline, amount to a maximum of 15 mg/l at the boundaries of the Natura 2000 areas Hoburgs
Bank and Norra Midsjobank (in accordance with the classification of these areas as Natura 2000
areas). The measurement technique and procedure shall be governed by the environmental
monitoring programme which the Company is to produce pursuant to section 7. If monitoring of the
turbidity shows that this value has been exceeded, additional precautionary measures shall be taken
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during seabed operations, such as cutting back on or temporarily ceasing seabed operations so that
the value can be maintained. Thereafter, the Company shall, in so far as possible, ensure that any
breach of the limit is not repeated.

2.2 Environmental monitoring within the Swedish EEZ

To accommodate the conditions laid out in the construction permit a programme for environmental
monitoring within the Swedish EEZ was elaborated by Nord Stream AG in collaboration with the
Swedish authorities. A final environmental monitoring programme was presented to, and discussed
with, Swedish authorities at a meeting on 10 February 2010. Nord Stream AG received formal
approval of the framework for the monitoring programme on 25 February 2010.

The environmental monitoring programme comprises the following documents:

1 Nord Stream. Environmental monitoring programme Sweden. 01.03.2010. G-PE-PER-REP-
000-EnvMonSE-B /1/;

9 Nord Stream. Monitoring programme for fish and fishery within the Swedish EEZ.
17.03.2010. G-PE-PER-REP-100-04090000-B /3/;

1 Nord Stream. Monitoring programme for benthic fauna within the Swedish EEZ. 18.03.2010.
G-PE-PER-REP-100-04140000-B /4/;

1 Nord Stream. Monitoring programme for turbidity, sediments and ecotoxicological effects
within the Swedish EEZ. 06.04.2010. G-PE-PER-REP-100-04100000-B /5/;

1 Nord Stream. Hydrographic effects: Deep water inflow in the Bornholm Basin (Danish EEZ).
15.03.2010. G-PE-PER-REP-000-HydrogSE-B /6/;

1 Nord Stream. Monitoring measures for munitions clearance Sweden. 15.03.2010. G-PE-
PER-REP-000-MunCleSE-B /2/.

In the Swedish ES (ES) /8/ all potential impacts from construction and operation of the Nord Stream
Pipeline were assessed to be minor. Consequently, monitoring would not necessarily be required.
However, it is considered important to employ additional effort to validate the accuracy of the impact
assessment on certain fit-for-purpose activities and to deliver the main monitoring objectives for the
project.

In order to measure the effectiveness of the monitoring and mitigation measures, relevant receptors
and indicators identified within the monitoring programme are characterised by the following:

1 Low natural variability and broad applicability;

1 Measurability;

1 Appropriateness to the scale of impact, the impact mechanism as well as the temporal and
spatial dynamics.

Monitoring of potential environmental factors and related impacts considers:

1 Emission intensity;
9 Sensitivity of the receptor and conservation value.
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A project-based concept in relation to overall oceanography follows the evaluation of potential
environmental impacts with consideration to the following:

1 Focus on shallow waters providing habitats for conservation objectives;

1 A general approach on potential impact areas for waters at depth of 30-80 m;

1 No biological investigations below the halocline at 80 m water depth if other options are
available, in view of the anoxic conditions at these depths.

Environmental monitoring by Nord Stream AG in the Swedish EEZ therefore varies in spatial range,
temporal frequency and duration depending on the nature of the monitored parameters, the potential
predicted impacts and the potential receptors. According to local variations in environment and
construction works, certain investigations are carried out only at selected sites.

The environmental and socio-economic monitoring comprises the following main objectives:

Change monitoring: to detect environmental changes that may have occurred as a result of project
implementation. This includes monitoring undertaken before construction (baseline monitoring),
during construction (not necessarily in direct connection with construction activities in a specific
area) and post-construction (during the first years of operation);

Compliance monitoring: periodic sampling or continuous recording of specific environmental and
social quality indicators for a defined purpose to ensure project compliance;

Pro-active monitoring: timely routine and periodic checks by observation, measurement and
evaluation for a defined purpose, which includes corrective action.

2.2.1 Construction and environmental control

In addition to the environmental monitoring resulting from permit conditions and discussions with the
respective authorities, which is the focus of this report, Nord Stream AG also has its own overall
system in place to manage and control all aspects of environmental relevance. This control structure
is called the Environmental and Social Management System (ESMS). The ESMS is to a large extent
guided by the findings and recommendations of the national Environmental Impact Assessments
(ElAs), the ESs and the Espoo Report, EU EIA Directive requirements, lendersdrequirements and
the requirements of the relevant authorities. The purposes of the ESMS are as follows:

i To establish a framework for implementing mitigation and management measures and to
monitor the effectiveness of those measures;

1 To provide assurance to authorities and other stakeholders that their requirements with

respect to environmental and social performance will be met;

To provide for the implementation of corrective measures where required;

To establish a framework for performance monitoring to enable Nord Stream AG to ensure

that its commitments and policies with respect to environmental and social performance are

met.

=a =4

A number of management plans were produced in order to structure the requirements for the
different construction activities and/or areas. Each management plan provides detailed information,
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requirements and minimum environmental standards relating to either a specific construction activity
(e.g., seabed intervention) or an environmental/social issue (e.g., waste management). In this way
the environmental and social management as well as mitigation and monitoring actions to be
undertaken by Nord Stream AG and its contractors are clearly stated, the roles defined and
adherence easily followed. Nord Stream AG also prepared bridging documentation to align the
management system of the contractor with that of Nord Stream AG.

Contractor compliance, with regard to both documentation and the work itself, was further controlled
and supervised by a number of internationally renowned independent environmental and technical
consultants (such as Det Norske Veritas, Global Maritime and Environ). These companies provided
support in ensuring that the contractors followed and implemented the obligations and commitments
of Nord Stream AG as appropriate, as described in the management plans, during the first year of
construction. The <contractor é6s c owap tarefally enenitored t
through offshore inspections and reporting throughout the construction phase, e.g., through vessel
safety audits by a marine warranty surveyor prior to mobilisation and periodic on-site environmental
and safety inspections by an environment, health and safety representative.

2.3 Purpose of the document and reading instructions

This document provides an overview of the environmental and socio-economic monitoring activities
carried out by Nord Stream AG in 2013 within the Swedish EEZ. It is the fourth of five planned
annual reports, the purpose of which is to document the status and the results of monitoring
activities in the Swedish EEZ and, if necessary, recommend appropriate adjustments to the
monitoring scope. The reports will be submitted each year and cover all activities undertaken the
previous year. The monitoring programme for the Swedish EEZ covers activities from 2010 to 2014.

This document is structured the following way:

Chapter 3: Summary of all Nord Stream Project construction activities carried out in the Swedish
EEZ. No construction took place in 2013; the chapter includes a summary of the
construction activities that took place during the period February 2010 to May 2012.

Chapter 4: Reporting of environmental monitoring carried out within the Swedish EEZ in 2013.

The environmental monitoring activities that required more detailed studies and/or
field studies in 2013 were the following:

1 Monitoring of fish along the pipeline (reef effect);
9 Monitoring of benthic fauna.

Detailed monitoring results from the above are reported in separate monitoring
reports. This report includes a summary only.

The following modules were concluded in 2010, 2011 and 2012 and therefore are not
included in this yearo6s annual report:

1 Monitoring of munitions clearance;
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1 Monitoring of ecotoxicological effects in mussels;
1 Monitoring of hydrographical effects;

1 Monitoring of fish in the Natura 2000 areas;

1 Monitoring of water quality.

Chapter 5: Reporting of socio-economic monitoring carried out within the Swedish EEZ in 2013.

The environmental monitoring activities that required more detailed studies and/or
field studies in 2013 were the following:

1 Monitoring/mitigation measures at national and international monitoring stations;
1 Monitoring of cultural heritage.

Chapter 6: Comparison of the monitoring results with the assumptions in the Swedish ES, i.e.,
with regard to the expected potential environmental impacts.

Chapter 7: Conclusion.
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3 Construction activities

3.1 Introduction

Construction of Nord Stream Line 1 and Line 2 in the Swedish EEZ took place during the period
2010-2012. These activities are summarised in the following, to provide an overview of the
construction activities that could have had a potential impact on the environment.

The objective of monitoring in the Swedish EEZ in 2013 was to verify that the potential impacts of
the construction and the presence of the Nord Stream Pipeline were as expected, as documented in
the Swedish ES /8/:

The following main construction activities took place in the Swedish EEZ in 2010-2012:

Clearing of seven munitions objects in 2010;

Cable crossings (mattress installation) in 2010-2011;

Pre-lay rock placement, Line 1 and Line 2 (2010);

Pipe-laying Line 1 (2010-2011) and Line 2 (2011-2012);

Post-lay rock placement, Line 1 (2011) and Line 2 (2011-2012);

Post-lay trenching, Line 1 (2011) and Line 2 (2012);

Underwater welding, pre-commissioning and commissioning, Line 1 (2011) and Line 2
(2012).

= =4 =4 -8 -89

3.2 Munitions clearance

Clearance of conventional munitions objects took place in connection with construction of the Nord
Stream Pipeline. The potential impacts on birds, fish and marine mammals caused by munitions
clearance are related to sediment spreading, dispersion of chemical compounds from the munitions
object and effects from the pressure wave generated by the explosion /8/. Seven mines in the
Swedish EEZ were considered a risk to construction activities in the Swedish EEZ and were
therefore cleared (see Figure 3.1).

Munitions clearance activities started on 19 March 2010 and were completed by 3 April 2010 by the
vessel Edda Freya. The clearance operation included survey activities, installation and operation of
environmental equipment and a controlled underwater explosion at each of the seven munitions
locations, as described in /2/.

The detonations resulted in the creation craters at the munitions sites, with a maximum diameter of
10-12 m, which was smaller than expected. Due to the low number of munitions to be cleared in the
Swedish EEZ the environmental impact caused by this activity was negligible.

A more detailed description of munitions clearance and environmental monitoring carried out in

relation to clearance activities is provided i
12].
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Figure 3.1  The seven munitions clearance sites in the Swedish EEZ.

3.3  Cable crossing (mattress installation)

Five telecommunication and power transmission cables were crossed by the Nord Stream Pipelines
on the seabed in the Swedish EEZ. Each crossing was designed to take into consideration the
crossing angle and the burial depth of the cable (e.g., specific survey results detailing the state of
burial of an installed cable).
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Flexible concrete mattresses were used for placement over the cables at the crossing locations to
increase the bending radius imposed on the cables and to ensure a permanent vertical separation
between the pipeline and the cables. In cases where the cables were buried at a lesser depth,
neoprene pads were added to the lower surface of the mattresses. For some crossings, concrete
beam mattresses were used for placement under the pipelines at locations adjacent to the crossing
locations to provide additional bearing support to the pipeline, thereby reducing the load on the
cables at the crossing locations.

3.4 Pipe-laying

As a result of the pipe-laying process, seabed sediments may be suspended into the water column,
after which they settle again to the seabed. Theoretical analysis has shown that this mechanism
only causes negligible amounts of seabed sediments to be re-suspended (in the order of magnitude
of 300 kg/km pipeline) /8/.

Pipe-laying was performed by the Castoro Sei, supported by four pipe carriers and three anchor-
handling tugs. The anchor-handling tugs positioned the 12 anchors of the lay vessel, moving it
slowly forward as the pipeline was lowered onto the seabed. The anchors, which were moved by
dedicated anchor-handling vessels, were placed up to approximately 1000 m from the pipeline
alignment.

Pipe-laying of Line 1 commenced in the Swedish EEZ on 6 April 2010. Pipe-laying from KP 674 to
KP 498 was successfully completed on 27 June 2010, and the operations continued into the Finnish
EEZ.

The lay barge recommenced pipe-laying activities for Line 1 on 31 December 2010. Pipe-laying from
KP 1004 to KP 674 was successfully completed, and the pipe was abandoned on the seabed on 5
May 2011 (see Figure 3.2).

Line 2 installation commenced towards the south on 25 July 2011. Pipe-laying from KP 498 to KP
674 was successfully completed, and the pipe was abandoned on the seabed on 22 September
2011 (see Figure 3.2).

Pipe-laying activities recommenced northwards from KP 1004 on 23 November 2011. Line 2 was
finalised in the Swedish EEZ when pipe-laying was completed at KP 674 on 18 April 2012 (see
Figure 3.2).
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Figure 3.2  Pipe-lay sequence for Line 1 and Line 2 in the Swedish EEZ, 2010-2012.
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3.5 Rock placement

Once the pipelines are laid, the pipe wall thickness and concrete coating provide substantial
protection of the pipelines. However, the pipelines have varying needs for additional protection along
the route to avoid:

9 Stress due to free span development caused by an uneven seabed;
1 Excessive movement due to hydrodynamic loading;
1 Excessive movement (lateral and upheaval buckling) due to compressive pipeline loading.

In areas where one or more of these factors were present, additional protection was achieved by
trenching the pipelines into the seabed or by rock placement.

Rock placement for on-bottom stability was performed with a dedicated dynamically positioned rock
placement vessel. The use of a flexible fall pipe system made it possible to place the rock in a
controlled manner with high accuracy and low impact on the pipelines and the seabed.

Rock placement was performed on several occasions during 2010, 2011 and 2012. Rock
placements have been performed on different locations along the route, but especially along
Hoburgs bank (see Figure 3.3).

Pre-lay rock placement activities for Line 1 and 2 commenced in February 2010 at the tie-in location
at KP 674. In June/July 2010 and in December 2010 additional pre-lay rock placement for free span
correction was undertaken along the route.

Post-lay rock placement for on-bottom stability of Line 1 was carried out in April, June and July
2011. Post-lay rock placement for on-bottom stability of Line 2 was performed in April, May and
August 2012.
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Figure 3.3  Rock placement locations in Swedish waters.
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3.6 Post-lay trenching

Post-lay trenching of the pipelines into the seabed was carried out for parts of the pipeline for
additional protection of the pipelines. This means that the pipeline was sunk into a trench made after
pipe-laying by ploughing. With post-lay trenching, the removed material is left on the sea bottom and
the trench is not backfilled. However, partial, natural backfilling will occur due to currents.

The plough mechanically moves the material on the seabed, resulting in a V-shaped furrow with the
sediment pushed up on either side of the trench. The resulting sediment disturbance is very local,
having little impact on the surrounding water. On the basis of experience from other marine
construction works, assessments of the sediment spill from this activity prior to construction were
assumed to be approximately 2% of the total handled volume of seabed. Applying an average
nominal trench volume of 6.9 m®m, this resulted in a spill rate in the order of magnitude of 20 kg/s,
which is distributed among the fine fractions of sediment only and released on average 5 m above
the seabed /8/.

A pipe-lay and trenching corridor survey was performed prior to these activities in order to identify
any obstructions or hazards not found on previous surveys within +/- 16m of the intended route and
to obtain the bathymetric profile of the proposed plough corridor. Several boulders were identified
and relocated before construction of Line 1 and Line 2. As-laid data proved that the construction
activities did not reduce the water depth in the deep-water shipping lane (not less than 35 m water
depth, in accordance with conditions).

Post-lay trenching was undertaken by the vessel Far Sampson pulling the plough PL3. Trenching of
Line 1 and Line 2 was originally planned at seven sections along the pipeline route near Norra
Midsjobanken and Hoburgs Bank. However, due to a large number of subsea boulders and time
constraints the planned trenching along Hoburgs Bank (Sections 8 and 9 of Line 1 and Section 9 of
Line 2) was abandoned.

Post-lay trenching of Line 1 started at Section 3 on 19 February 2011 and ended at Section 7 on 19
March 2011 (see Figure 3.4). Post-lay trenching of Line 2 began at Section 3 on 19 February 2012
and ended at Section 8 on 15 March 2012.
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Figure 3.4  Post-lay trenching in Swedish waters.
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