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The Nord Stream is a more than 1200-km long gas pifiee
that will link Russia to Europe via the Baltic Searom

Vyborg in Russia to Greifswald in Germany. It will carry 55
billion m3 of natural gas each year. to supply both businesses
and households. -

The first I|ne of the Nord Streamis sc*;i'i‘f_duled to be

constructed in 2012 s

The pipeline has been planned with deep awareneskthe
environmental issues and specific conditions of thigaltic
Sea, basing on the comprehensive Environmental Impa
Assessment program that was conducted before
Implementing the project..



ord Stream

The new gas supply route for Europe

THE NATURAL GAS PIPELINE ACROSS THE BALTIC SEA
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The laying of the gas pipeline . .
A transportation vessel Two pipes are B The pipes are attached Egc;::aféd;"g pipes
delivers the pipes to the connected... with the already P
pipe-laying vessel. completed section.
...and welded In total, approx.

together on both, the
inside and outside.

100,000 pipes are
welded together.

Rust protection:

Pipe-laying vessel
3 mm Steel: 27-41 mm peamg

Uneven areas of the
seabed will be avoided

n The pipe-laying vessel moves
in the same pace as the gas
pipeline is laid.

' Radius of several kilometres

The gas pipeline can be laid
in a wide bend around larger
unevenness.

Gas pipeline —

| Facts about the gas pipeline :
e Two parallel pipelines. Planned

commissioning of the first pipeline - /

in 2011, the second in 2012. | Emplacement over
@ Total capacity: 55 bem per year. B 2 km uneven areas of the seabed
@ Will meet about 25 % of the | e -

additional gas import needs of

e e W

The seabed is thoroughly
examined for obstacles
before the pipes are lowered
into the sea.

Europe in 2025.
@ Cost: 7.4 billion Euro

The gas pipeline is positioned
on the seabed. The total length
is about 1,220 km.

Source: Nord Stream

© 2010, Andrey G. Kostianoy



NORD STREAM gas pipeline construction
Solitaire pipelay ship




The construction process of the p'ipeline may causm,
particular, the fOIIowing. Impact on the marine envronment:

(1) oil pollution due to the operatlon of ships, melay vessel,
dredge ships and mechanisms in the seaq,

(i) increase of suspended matter congﬁntratlon du®

dumping of sand and gravel and dr’ ging operations -

(iii) provoking of local algal blqémevents in summartime
due to vertical mixing resulted from dumping and dredging
works.

£



But in many parts of oo e o  w
the Baltic Sea the . il -
pipeline coincides with
the main ship route
crossing the sea from
the Gulf of Finland to
the southwestern part
of the Baltic Sea.
Along this ship route
we have already been
yearly observing the
maximum of oll spills
discharged from ships
well before the Nord L

PHeam ConSiUCion. * oirspills in the Baltic Sea (1989- 2002)
HELCOM (1989-2002)
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O|I spllls in the Baltic Sea (2000)
HELCOM (2000) :
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Besides, in many
parts of the Baltic
Sea, which will be
crossed by the
pipeline, we
observe very
large areas of
water with a high
concentration of
suspended matter
and areas of very
intense algal
bloom. Both are
observed yearly
and have natural
reasons.
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Suspended matter in the Baltic Sea on 2 April 2004
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Suspended matter
In the Baltic Sea on
2 April 2005 and
29 October 2005
ey

2 Apr 2005
10:50 GMT
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- Algal bloom in the Baltic Sea on 13 July 2005
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Bands ##1,2 r
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13 Jul 2006
09:35 GMT

Algél bloom in
the Baltic Sea on
13 July 2006




Thus, there are two very-important and interrelatedtasks:

(1) to monitor in the operational regime the ecologal state
of the sea at the site of the pipeline constructioran_d

(1) to discriminate between natural effects and
anthropogenlc |mpacts relatedto the?-f‘mstructlontself

Mereover, oll spills must be di"sti'nguishedbetweef‘own”
pollution and “alien” pollution belonging to the tr ansient
ships.



Satellite remote sensing of the sea surface in tbeerational
regime can solve these problems. Thus, the ecolagic
monitoring of the Nord Stream gas pipeline in the Blic Sea
have to include the operational satell_ite monitorig of:

(1) all oil spillages detected In the vicinity: oﬂhe site of the
pipeline construction — determlnat|on’};"f‘“__Thelr characteristics,
establishment of the pollution soute* ‘and forecasff
probable trajectorles of the oil splu gf_hsport

(i) suspended matter — determination of its spatiahnd
temporal characteristics, discrimination between naural and
anthropogenic effects;

(iii) algal bloom events — determination of their sptial and
temporal characteristics, discrimination between ntaural and
anthropogenic effects. |
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Gotland isl.
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Complex satellite monitoring of the

ecological state in the Southeastern
Baltic Sea (D-6 oil platform) in

-+ 2004-2005
- 231 ASAR |mages (Enwsat +

Radarsat) %‘f |
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 Oil spill gallery in the vicinity-of the “Nord Stream”

ESA ASAR Envisat image
Distributed by Kongsberg
Satellite Station

8 Aug 2004

20:25 GMT

ESA ASAR Envisat image
Distributed by Kongsberg
Satellite Station

4 Oct 2004

9:09 GMT

L oE]




 Oil spill gallery in the vicinity-of the “Nord Stream”

ESA ASAR Envisat image
Distributed by Kongsberg
Satellite Station

3 Mar 2005

20:19 GMT

ESA ASAR Envisat image
Distributed by
Kongsberg

Satellite Station

2 Nov 2004




ESA ASAR Envisat image
Distributed by Kongsberg
Satellite Station

18 Oct 2005

8:57 GMT

ESA ASAR Envisat image
Distributed by Kongsberg
Satellite Station

19 Nov 2005

20:16 GMT




The interactive numerical model Seatrack Web SMHI wii
be used for forecasting. of the drift of the detectoil spills

In the vicinity of the pipeline construction for asessment of
ecological risks related to potential oil pollutionof the

neighbouring coasts and marine protected areas ime
Baltic Sea




= Seatrack Web
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Oll spills at the ship route southward of Gotland (889-2002)
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Modelling of oil spill drift southward of Gotland. Oil spill drift on 12 July 2007.
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Probability (%) of oil spill drift calculated on the base of daily modelling at

this point for real wind and currents conditions in Juy-August 2007.
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~ The impact of this point in the ship route on the BSR.
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Modelling of bil spill drift released from a‘long part of the ship route
located southward of Gotland. Oil spill drift on 12 July 2007.
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Probablllty (%) of oil spill drift calculated on th e base of dalTy modelllng at
this Ilne for real wmd and currents condltlons In Juy August 2007 &
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. The impact of this part of the ship route on both BSRs.
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CONCLUSIONS:

We can conclude that ENVISAT ASAR provides effectig
capabilities to monitor oil spills, in particular, in the Baltic
Sea. Combined with satellite remote sensing of SST,
suspended matter, sea level, chlorephyll.concentnan,
mesoscale dynamics, wind and Waves,«thls observatain. .
system,.that includes also a Seatrack Web numericalodel of
SMHI, represents a powerful methoq long-term
monitoring of ecolegical state over th Baltic Seas well as
smaller areas of particular interest, such as maria protected
areas and/or “Nord Stream” gas pipeline. Seatrack Web
model allows also to assess quantitatively the*eogical risks
related to potential oil pollution of every MPAs inthe Baltic
Sea resulted from main ship routes, oil terminals+ad ports,
and “Nord Stream” gas pipeline construction.



