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tional consortium of five 
major energy companies. 
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 »This project has stood in the broad public 
spotlight within Europe. In recent years, it 
has naturally been cause for discussion 
on many occasions, but these talks have 
always been conducted in a fair, practi-
cal and constructive manner. I extend my 
thanks and respect to everyone for that.«
Matthias Warnig  
Nord Stream Managing Director

 Y
ou are holding a book that tells a unique story. It relates the stories 
of the people who have worked on one of the most prominent 
European energy supply projects: the Nord Stream Pipelines. It is 
always easy to convey the “big picture,” but our purpose here is to 
let those who built the world’s longest subsea pipelines tell the  
story in their own words: technicians, environmental engineers, and 

specialists in approval processes, communication, and financing. We want to travel 
through time with you – to show you how it all began, how complex the processes 
were, and how transparency and perseverance enabled this twin pipeline system to 
go into operation after only six years. This book is dedicated to all those who have 
supported us over the years, including not only our employees, but also the rele-
vant authorities in the Baltic region and neighbouring states, our suppliers, and, of 
course, our shareholders. 
 
This project has stood in the broad public spotlight within Europe. In recent years, 
it has naturally been cause for discussion on many occasions, but these talks have 
always been conducted in a fair, practical, and constructive manner. I extend my 
thanks and respect to everyone for that. We have made every effort to provide even 
pipeline “laymen” with detailed insight into the unique challenges we faced through-
out the project. Whether it concerned the sensitive ecology of the Baltic Sea, the 
safety of marine traffic, fisheries issues, or life near our construction or operation 
facilities, people had – and continue to have – the right to learn about the potential 
impacts of our pipeline project, and what we as a company have done to minimise 
them. We appreciated their right and desire to participate and contribute in this 
regard. With this book, we are continuing with our philosophy of transparency, and 
sharing our wealth of experience with all interested parties. The following eight 
chapters outline the specific challenges and solutions involving the approval, con-
struction, and operational phases. We believe our strategy of dialogue and trans- 
parency has stood the test.  
 
In 2006, following years of studies and negotiations, our founding shareholders, 
OAO Gazprom, E.ON Ruhrgas AG, and BASF SE/Wintershall Holding GmbH, es-
tablished an independent project company in order to advance the planning and 
realisation of an additional reliable supply of energy from the vast Russian gas fields 
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 »After six years of intensive work,  
the project was completed in 2012.  
Nord Stream will be providing Europe  
with a reliable supply of Russian natural 
gas for at least the next 50 years.  
The journey was long, laborious, and  
at times a bit bumpy. But we can point  
to outstanding results with pride.«

to European end consumers. We have accomplished this, and, in restrospect, it 
is safe to say, that it was the decision to establish an independent project com-
pany that helped to move this vital project forward. This independence enabled 
Nord Stream to become a “speedboat,” able to navigate faster and more precisely 
through a sea of decisions than would otherwise have been possible in a “multi-
corporate tanker.”

In the initial phase in the summer of 2006, a handful of employees met for the first 
time in Zug, Switzerland at the Nord Stream headquarters. Before they could even 
think of how to build the pipelines, they were faced with other challenges: leasing 
office space, setting up the company in accordance with Swiss law, and aquiring 
requisite work permits. With a great deal of pioneering spirit, they succeeded in 
just a matter of months in setting up an effective team, and in taking the project’s 
first important steps. For that to happen, people from many companies in numer-
ous countries with different cultures and diverse plans for the future joined forces. 
Again, I would like to express my gratitude for the exceptional support from the 
municipality of Zug, particularly in the set-up phase of the company.

Setting new standards
After six years of intensive work, the project was completed in 2012. Nord Stream 
will be providing Europe with a reliable supply of Russian natural gas for at least the 
next 50 years. The journey was long, laborious, and at times a bit bumpy. But we 
can point to outstanding results with pride. Nord Stream has set a new standard for 
successful project implementation:

  It took just three years to obtain approval from five nations for construction of the 
pipelines. Nord Stream was part of a complex international consultation process 
that involved nine countries. These consultations now serve as a point of refer-
ence for the implementation of international conventions. 

  In just two years of construction, about 200,000 pipes – each weighing roughly 
24 tonnes – were expertly welded and laid on the seabed. That is an average of  
2.5 kilometres a day, along which every weld seam was checked and certified. 

  After intensive environmental sustainability studies, the results of ongoing en-
vironmental monitoring indicate that the effects of construction activities were 
limited, and less than the conservative assumptions we had made and which had 
been approved by individual countries. We have built a pipeline system that is in 
harmony with the Baltic Sea. 

  In more than 23.5 million working hours, and with 2.4 million tonnes of steel to be 
moved, a total of 148 marine vessels involved, and many other activities in and 
around the Baltic, there was not one serious injury. We are significantly below the 
corresponding industry accident standard.

The list of benchmarks can be further expanded in many regards. The international 
professional organisations recognised these accomplishments with a number of 
awards across the fields of financing, logistics, technology, communication, and 
more. Ultimately, each individual tile in the mosaic contributed toward our excep-
tional reputation. A technically challenging international infrastructure project was 
realised on time and within budget, all on an ambitious schedule.  
 
In addition to our technical achievements, the highly political aspect of this project 
deserves mention as well. At the beginning, the pipelines were the object of much 
criticism and widespread resentment in the Baltic region and beyond, even though 
the European Union (EU) had supported this important step toward diversifying 
transport routes for quite some time. In a painstaking and detailed dialogue pro-
cess, it was possible to replace prejudices with facts. This generated acceptance 
of one of the largest energy infrastructure projects of our time. Nord Stream has 
also created an important impetus for dialogue between the EU and Russia, and for 

 »Nord Stream is Russia’s promise,  
welded in steel, to deliver the most  
important transition fuel for today,  
tomorrow, and years to come. These 
pipelines represent a means for the  
European Union to create a competitive 
and sustainable energy mix.«

developing relationships between individual countries. Anyone looking to pinpoint 
all of the people behind such a complex project runs the risk of leaving someone  
off the list. However, I will try to name the significant stakeholders. 
 
There is the Nord Stream team, comprised of almost 200 dedicated employees 
from more than 20 countries. They have all rallied together to master the constantly 
changing project requirements with great team spirit. 

Secondly, there are the Nord Stream shareholders: OAO Gazprom, BASF SE/ 
Wintershall Holding GmbH, E.ON Ruhrgas AG, N.V. Nederlandse Gasunie, and  
GDF SUEZ SA. The valuable expertise these well-established companies shared 
with Nord Stream laid the foundation for the project. And their far-reaching invest-
ment commitments, at a time when the results of the approval process were not  
yet certain, underscored their trust in the Nord Stream team.  

Thirdly, there are our suppliers and contractors such as Italy’s Saipem S.p.A., 
which handled construction. In the area of concrete coating and logistics, there 
was the French company EUPEC, the steel pipe suppliers from Germany, Russia, 
and Japan, as well as service providers for environmental studies, IT, and many 
more. In this project, side by side with the Nord Stream team, they all had to grow 
together to become true partners in the process. 

Fourthly, there are the banks, export credit agencies, and insurers, who, in chal-
lenging times, worked together with Nord Stream to find solid financing solutions in 
a difficult market.

 Last but not least, I would like to focus on the constructive support for our project 
over the years from the governments of the shareholding countries, the European 
Commission, the authorities in the participating countries, and non-governmental 
organisations. The open and goal-oriented nature of our dialogue and collaboration 
has not been taken for granted, nor will it be.

A look ahead
We, the Nord Stream team, have delivered. The pipelines are operational, and will 
be for at least a half a century. This timeframe alone gives one pause to reflect. We 
have built something that could well reach beyond many of our own lifespans, and 
we have made a contribution toward Europe’s long-term energy security. The de-
mand for gas in Europe will clearly continue to grow. If Europe wishes to compete 
globally, it will not succeed without gas and, in particular, not without gas from Rus-
sia. Nord Stream is Russia’s promise, welded in steel, to deliver the most important 
transition fuel for today, tomorrow, and years to come. These pipelines represent a 
means for the EU to create a competitive and sustainable energy mix. 

In closing, in my seven years as Managing Director of Nord Stream AG, I have had 
the pleasure to meet and work with hundreds of exceptional engineers, technicians, 
finance experts, and business and political leaders. Within Nord Stream, we formed 
a team that is unrivalled in its expertise and experience. Each and every member 
of our staff was essential to the success of the project. I would like to thank these 
colleagues for their lasting contribution. I hope that you will enjoy reading this book. 
And now, let us begin our journey through time. 

Yours faithfully,

 
 
Matthias Warnig 
Nord Stream Managing Director 
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Project Timeline

1997 1999 2000 2007 2008 2009

October 2005

The first screen-
ing of the pro-
visional route  
is carried out  
by PeterGaz.

March 2007

The first 
stage of the 
international 
consultation 
is completed.

October 2007

The Baltic Sea 
harbours at 
Kotka, Hanko, 
Slite, Karlskrona, 
and Mukran are 
chosen to serve 
as logistic hubs.

June 2009

The final Espoo 
meeting takes place 
and the interna-
tional consultation 
process is brought 
to a close.

March 2009

Authorities receive 
environmental report.

The countries in whose 
waters the pipelines 
will be built inform 
neighbouring countries 
of potential transboun-
dary environmental im- 
pacts. Nord Stream 
provides the necessary 
documentation in the 
nine languages of the 
states bordering the 
Baltic Sea and English.

Chapter 3

November 2006

The permitting  
process is initiated.

Nord Stream submits 
a Project Informa-
tion Document on the 
planned pipelines to  
the responsible envi-
ronmental authorities 
in Russia, Finland, 
Sweden, Denmark, and 
Germany, in accordance 
with the United Nations 
Espoo Convention.

Chapter 3

2006

A geophysical 
survey of the 
seabed topo-
graphy of the 
proposed route 
takes place.

November 2006

Nord Stream  
begins develop-
ing its tailor-made 
logistics concept.

2008

Nord Stream 
makes its first 
approach to 
the financial 
markets seek-
ing funding for 
the project.

July 2007

The final ex-
tensive survey-
ing campaign 
is launched.

2009

The clearing 
of munitions 
begins in Fin-
nish waters.

October 2009

Danish construction 
permit is granted. It  
is the first permit to 
be received.

December 2009

The onshore and 
offshore construc-
tion permits are 
received from 
Russian and Ger-
man authorities.

October 2010

The company 
approaches the 
project finance 
market for the 
2.5 billion euros 
for Phase II.

August 2010

Line 1 is 
pulled ashore 
at the Rus-
sian landfall. 
Line 2 follows 
shortly after.

1997

The Finnish-Russian 
consortium North 
Transgas Oy is es-
tablished by OAO 
Gazprom and Fortum 
Oil and Gas Oy to  
explore the possi-
bilities of transport- 
ing gas from Russia  
to Europe.

2005

Gazprom pur-
chases Fortum’s  
50 percent stake 
and officially takes 
over the project.

October 2010

Nord Stream 
receives the 
2010 German 
Logistics Award.

July 2010

Line 1 is 
pulled ashore 
at the Ger-
man landfall. 
Line 2 follows 
shortly after. 

November 2009

The Swedish 
and Finnish gov-
ernments each 
grant permits 
to utilise their 
Exclusive Eco-
nomic Zones.

August 2006

Nord Stream 
AG sets up  
its headquar-
ters in Zug, 
Switzerland.

1999

North Transgas Oy 
concludes from 
survey data that 
an offshore route 
through the Baltic 
Sea is the most 
feasible from an 
economic, technical, 
and environmental 
point of view.

2006

June 2010

Contract signed for 
Line 2 pipes. 

Three companies will 
supply the pipes for 
Line 2: EUROPIPE (65 
percent), OMK (25 per-
cent), and Sumitomo 
(10 percent).

Chapter 4

April 2010

Start of construction 
of Line 1.

The first concrete- 
coated pipes are deliv-
ered to the laybarge 
Castoro Sei to begin 
pipe laying. The start 
of construction is 
launched with the weld-
ing of two pipe seg-
ments at a ceremony in 
Portovaya Bay, Russia.

Chapter 5

August 2009

Nord Stream seeks 
Phase I financing.

For the financing of  
Line 1, the company is 
seeking 3.9 billion euros 
from the markets.

Chapter 4

November 2007

N.V. Nederlandse 
Gasunie on board. 

The Dutch gas infra-
structure company 
agrees principal terms 
and conditions for its 
participation in the con-
sortium, and officially 
joins in June 2008.

Chapter 1

June 2010

GDF SUEZ SA joins  
Nord Stream.

The French energy 
company joins the  
consortium, reinforc-
ing the pan-European 
nature of the venture.

Chapter 1

March 2010

Castoro Sei begins 
offshore construction.

Saipem’s Castoro Sei 
will carry out the major-
ity of the pipe laying.

Chapter 5
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September 2006

EU reconfirms its 
commitment.

The planned pipe- 
lines are upgraded to  
a “Project of Euro- 
pean Interest” within  
the TEN-E.

Chapter 1

December 2000

EU recognises the 
need for a pipeline.

A pipeline through the 
Baltic Sea is viewed  
as an element of the 
EU’s Trans-European  
Energy Networks  
(TEN-E) guidelines. 

Chapter 1

November 2007

Contracts signed for 
steel pipe supply.

Following a world- 
wide call for tender,  
EUROPIPE is chosen  
to supply 75 percent 
and OMK to supply 
25 percent of the steel 
pipes for Line 1.

Chapter 4

June 2008

Contract signed for 
offshore pipe laying.

Following a worldwide 
call for tender, Saipem 
S.p.A. is selected for 
offshore pipe laying. 

Chapter 4

July 2008

Contract for concrete 
coating and logistics. 

EUPEC is chosen to 
supply concrete coating 
for the pipes, along with 
logistics services.

Chapter 4

2010

March 2010

Phase I financing 
is completed.

Phase I financing is 
complete and oversub-
scribed by 60 percent. 
Some 3.9 billion euros 
in financing is secured, 
paving the way for  
construction of Line 1  
to start as scheduled.

Chapter 4

2005

September 2010

The Solitaire begins 
laying Line 1.

The largest pipelay  
vessel in the world 
starts laying the  
first pipeline in  
Russian waters. 

Chapter 5

December 2005

The Nord Stream  
consortium is formed.

Gazprom signs a Letter 
of Intent with key Ger-
man companies BASF 
SE/Wintershall Holding 
GmbH and E.ON Ruhr-
gas AG to build two gas 
pipelines through the 
Baltic Sea. It is initially 
called the North Euro-
pean Gas Pipeline Com-
pany. In October 2006 
the name is changed to 
Nord Stream AG.

Chapter 1 
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August 2012

Golden welds of  
Line 2 are completed.

The final welds are 
completed on Line 2, 
connecting its offshore 
and onshore sections.

Chapter 5

July 2011 

Denmark grants 
the permits to 
operate the 
pipeline system 
in its waters.

September 2011

Line 1 is filled with  
technical gas.

November 2011

The last pipes 
for Line 2 are 
delivered to the 
Castoro Sei 
laybarge and 
welded onto  
the pipeline. 

September 2012

Line 2 is filled with  
technical gas.

May 2011 

The Solitaire 
begins welding  
the pipes for 
Line 2.

June 2012 

The Lenders’ Test  
for Line 1 is suc- 
cessfully complet- 
ed. The full-load test 
is a requirement of  
the financing and it 
serves to confirm the 
safety and reliability  
of the pipeline.

June 2012

Hyperbaric tie-ins for 
Line 2 completed.

All three sections of 
Line 2 have been  
welded under water.

Chapter 5

2012 2013

November 2011

Line 1 officially  
becomes operational.

The first gas from Russia 
flows into the European 
gas grid. Political and 
business leaders gather 
in Lubmin, Germany, to 
inaugurate the pipeline.

Chapter 7

November 2010

Half-way mark for 
Line 1 is passed.

More than 600 kilo-
metres of the pipeline 
have been laid.

Chapter 5

August 2011

Golden welds of  
Line 1 completed.

The final or golden 
welds are completed  
on Line 1, connect-
ing the offshore and 
onshore sections  
at the Russian and  
German landfalls.

Chapter 5

May-June 2011

Hyperbaric tie-ins of 
Line 1 completed.

Following a pressure 
test, the three sections 
of Line 1 are welded  
together under water. 
This is known as hyper-
baric tie-in.

Chapter 5

October 2011

First monitoring 
report published.

Nord Stream publishes 
its report containing 
all national monitor-
ing results for 2010, 
demonstrating that the 
environmental impact 
is either in line with, or 
smaller than predicted 
in the environmental 
impact assessments.

Chapter 6

October 2012

Line 2 officially  
becomes operational.

The inauguration of 
Line 2 is celebrated at a 
ceremony at Portovaya 
Bay, in the presence of 
political leaders from 
Europe and Russia, as 
well as Nord Stream’s 
shareholders. The twin 
pipeline system is now 
fully operational.

Chapter 7

2011

March 2011

Phase lI financing  
is completed.

Phase II financing is 
complete and oversub-
scribed by 60 percent. 
Nord Stream raises 2.5 
billion euros through the 
financial markets for the 
next stage of the project.

Chapter 4

September 2012

Second monitoring 
report is published.

Results from the 2011 
environmental and 
socio-economic mon- 
itoring programme are 
published, confirming 
that the environmental 
impact is low, tempo-
rary, and local.

Chapter 6
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History & Planning
From Pipeline Concept 
to Organisational Reality

O
n October 8, 2012, gas began to flow into the second of the 
Nord Stream Pipelines – the twin system was officially fully  
operational. The simple push of a button at the control centre of 
Gazprom’s Gas Complex Preparation Station at Portovaya Bay 
in Russia made this possible. Though the construction of the 
two pipelines took just 30 months, the idea of establishing this 

new route to transport gas directly to Europe is more than a decade old and stems 
from efforts dating back to the middle of the last century.  
 
The history of large-scale gas transports from Russia to western Europe began 
with a ground-breaking deal between Germany and Russia in the 1970s. The Ger-
man energy company, Ruhrgas AG (which later became E.ON Ruhrgas) had been 
importing natural gas from Groningen, a gas field that was discovered in 1959 in 
the Netherlands. But experts knew more gas would be needed and that the larg-
est gas deposits were located in Russia. In 1970, Ruhrgas AG signed a long-term 
deal with Gazprom to supply several billion cubic metres of natural gas a year from 
gas-rich Russia via onshore pipelines that ran through the Iron Curtain to Germany.
Then, in the 1980s, when oil and gasoline prices were still high, the Swedish gas 
company Swedegas together with the Finnish company Neste started work on a 
business plan to bring Russian gas to Sweden and western Finland. Routes were 
analysed and marine surveys conducted, but the breakup of the Soviet Union and 
the economic crisis that followed in both Sweden and Finland shelved those plans. 
In addition, a strong anti-gas lobby developed in Sweden in 1986 and oil and gas 
prices crashed, following the sharper increases in the late 1970s, due to production 
cutbacks from the Organisation of Petroleum Exporting Countries (OPEC).
 
By 1997, Finnish Neste was again examining the options to import Russian gas  
and teamed up with Gazprom to form North Transgas Oy (NTG). This partner- 
ship laid the groundwork for what would ultimately become Nord Stream AG.  
Gazprom owns 60 percent of Russia’s gas reserves or 15 percent of the world’s  
total reserves. With its subsidiaries, it operates 463,000 kilometres of gas pipelines  
in Russia’s vast distribution network, meaning it not only has the reserves, but also  
the expertise in the exploration, production, transport, and marketing of natural gas. 
Finland had joined the European Union (EU) two years before, expanding the�f�

1998 

NTG screens vast areas of the Baltic 
Sea and identifies three possible 
pipeline routes. About 3,900 kilome-
tres in the western Baltic Sea, the 
Gulf of Finland, and the Gulf of Both-
nia are screened in the process, and 
over 100 geological seabed samples 
taken for laboratory testing.

2004 

PeterGaz re-surveys a potential route 
through the Baltic Sea.

1999 

NTG analyses data and concludes 
that the offshore route through the 
Baltic Sea is most feasible from an 
economic, technical, and environ-
mental point of view.

December 1997

The Kyoto Protocol is adopted by a 
group of industrialised nations. 

The reduction of greenhouse gas 
emissions becomes a priority in the 
energy business.

2000

The European Commission re- 
cognises the need for a pipeline.

The European Commission recog-
nises a gas pipeline through the  
Baltic Sea as an element of its  
Trans-European Network for Energy 
(TEN-E) guidelines.

1997

The Finnish-Russian North 
Transgas Oy (NTG) is formed. 

The consortium is made up of Fortum 
Oil and Gas Oy and Gazprom. NTG 
is established to explore the pos-
sibilities of transporting gas from 
Russia to Europe via a combination 
of offshore and onshore routes. A 
feasibility study is commissioned.

2001-2005

Activities shift from Finnish  
Fortum to Russian Gazprom. 

Gazprom enhances cooperation with 
German gas producer and BASF SE 
subsidiary Wintershall Holding GmbH 
and German gas company Ruhrgas, 
later to be taken over by E.ON AG and 
ultimately renamed E.ON Ruhrgas AG 
in 2004. As Fortum Oil and Gas Oy 
has changed its business strategy, 
Gazprom buys Fortum’s 50 percent 
stake in NTG in 2005.

A part of a globe valve
Chapter 1 History & Planning 15



It looks much like the Moscow subway map, or a computer chip, but this is the circuit diagram of Russia’s Unified Gas Supply System at Gazprom’s 
Operations and Dispatch Department. From there, the complex network of gas production, processing, transmission, storage and distribution facilities are 

monitored around the clock. Gas that flows into Nord Stream is fed through the Gryazovets-Vyborg pipeline from northern Russia.

European Community and also, once more, the possibilities of supplying Russian  
gas to western Europe. “The idea was for a very short and very direct connection 
to Europe,” explained Sergey Serdyukov, Nord Stream Technical Director. He had 
worked for Gazprom for over three decades and was at that first meeting between 
Gazprom and Neste back in 1997. 

Gas production-consumption imbalance in the EU
By the time Neste teamed up with Gazprom, the EU’s supply and demand picture 
was off balance. Eurostat figures show that, in 1997, the 27 countries that are now 
EU members – back then it was only 15 – consumed 439 billion cubic metres (bcm) 
of gas compared with their 246 bcm of production. As a result, the EU would have 
had to import 193 bcm to meet its needs. Finding new sources of gas within the EU 
is difficult, as experts do not anticipate any new supply sources within the com-
munity. However, Russia is home to one of the largest natural gas reserves in the 
world, with 44,600 bcm of natural gas, according to British Petroleum’s Statistical 
Review of World Energy 2012.

The added demand for natural gas will come mainly from the United Kingdom, Italy, 
Germany, Poland, and Spain, as these countries replace oil for heating and coal for 
the generation of their electricity. Household demand is also on the rise and con-
stitutes the largest or second largest source of gas demand in Germany, France, 
Belgium, the UK, the Netherlands, and Italy. An EU Council Directive in 2004 rec- 
ognised the importance of securing the natural gas supply. In fact, the European 
Commission has identified a natural gas import gap of about 200 bcm annually, 
due to rising demand and declining production. Environmental compatibility is an-
other factor favouring gas. Following the 1997 Kyoto Protocol, the European Coun-
cil decided in 2007 to reduce greenhouse gas emissions by 20 percent in relation 
to their 1990 levels by the year 2020. Natural gas can be a key part of this strategy 
as, due to its higher hydrogen-to-carbon ratio and a cleaner combustion process, it 
produces 30 to 50 percent less pollution and greenhouse gases than coal or oil, 
thus contributing significantly to an environmentally sustainable energy supply. Rus-
sia’s Gazprom has been well aware of the numbers for years and initially looked to 
form partnerships for gas exports as early as 1994, explained Serdyukov.
 
Securing supply through the Baltic becomes an EU priority
Connecting the gas supplies of EU countries had already become a priority for 
officials in Brussels, said Neel Strøbæk, the Project Director at Rambøll Group, the 
Danish firm that served as an environmental consultant on the Nord Stream project. 
“It was driven by the European Commission, but it was also driven by the gas 
companies in the different European countries who wanted to connect and have 
this open market for gas infrastructure,” she said. There is actually a great deal of 
quality gas infrastructure in the North Sea, and many studies had been conducted 
on how to connect Norwegian gas fields to Europe, Strøbæk explained. Studies 
were also carried out on how to expand this infrastructure. “We had the Nordic gas 
grid, which was trying to connect Finland, Norway, and Sweden with gas. There 
have been a lot of studies examining how to connect Poland to Denmark, to get to 
the Norwegian gas centre, and to connect Germany to Denmark and Sweden.”

However, the Baltic Sea had no infrastructure. This is where Gazprom came in. 
With a 51 percent holding, it had a majority stake in the NTG Finnish-Russian con-
sortium and a keen desire to export its gas reserves to the rest of Europe. Over the 
next few years there would be much more intensive discussion on how to connect 
Russian gas to European customers. Serdyukov remembers well the first meeting 
of the NTG consortium in January 1997 in a northern Finnish town. He explained 
that the idea most under discussion was to move the gas from Russia through 
Finland and then down through Sweden and on to Germany. Various patterns de-
veloped. One was known as the fishbone, which involved countries connecting to a 
main line to bring the gas to their respective countries via spur lines. The main line 
was equivalent to the fish’s main bone, with the countries connecting forming the 
smaller side bones that hooked up to the “grid.” Another idea was the zipper�f�

 »Nord Stream is a collec-
tive of some of the finest 
specialists in the world, and 
these experts were able 
to work independently to 
develop the best solution 
without pressure from the 
shareholders in the day-
to-day business. Having 
independence and being 
given 100 percent of the 
responsibility for the project 
is what made it a success.«
Sergey Serdyukov 
Nord Stream Technical Director

September 2005 

Gazprom signs a Letter of Intent with 
key German companies BASF SE/
Wintershall Holding GmbH and E.ON 
Ruhrgas AG to build a gas pipeline 
through the Baltic Sea.

2005

OAO Gazprom officially takes over 
the project from NTG.

After the takeover, OAO Gazprom 
changes the project’s name to  
North European Gas Pipeline (NEGP).

December 2005

The North European Gas Pipeline 
Company is established.

Gazprom, BASF SE/Wintershall Hold- 
ing, and E.ON establish a company 
called the North European Gas Pipe- 
line Company, founded and register-
ed in Zug, Switzerland. Its shares  
are distributed between Gazprom  
(51 percent), E.ON Ruhrgas AG (24.5 
percent), and BASF SE/Wintershall 
Holding GmbH (24.5 percent).
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The Baltic Sea in winter
Parts of the Baltic have an ice cover 
probability of 100 percent, meaning 
they freeze over every winter. This 
aerial shot, taken near Hanko, Fin-
land, shows ice formations on the 
sea’s surface. Nord Stream’s con-
struction schedule had to take the 
periods of ice cover into account.



March 30, 2006 

Matthias Warnig is appointed Manag-
ing Director at the first meeting of the 
Shareholders’ Committee.concept, in which the gas jumps from country to country. In 1998, NTG’s primary 

goal was to carry out a technical, environmental, and economic feasibility study of 
a new gas pipeline from Russia to northwestern Europe via Finland. A number of 
different routes were considered at that time, and, in the early stages, all of these 
included connections to Finland and Sweden. The company looked at three main 
route options; two located within the territory or Exclusive Economic Zones (EEZs) 
of EU member states, and a third alternative partially located on Russian territory.

The first option was an onshore pipeline from the Russo-Finnish border through 
Finland and Sweden to Germany. This route, at 1,408 kilometres, of which only  
363 kilometres would have been offshore, would have brought gas closer to con- 
sumers through new markets in western Finland and central Sweden. Its high tran-
sit capacity would have been achieved through numerous compressors. However, 
the land passages in Finland and Sweden were difficult, with two major lake cross-
ings in Sweden and transit through environmentally sensitive areas. A second on- 
shore route was considered from the Russo-Finnish border through Finland and 
then offshore through the Baltic Sea to Germany, with a spur line to Sweden. This 
would have brought gas to the Swedish coast either north of the Åland islands or 
north of Gotland. The third route considered was an offshore pipeline from Russia 
to Germany entirely through the Baltic Sea, with spur lines to Finland and Sweden. 
This alternative did not include any onshore pipelines and would have brought gas 
to the Finnish, Swedish, and German coasts.

Consideration was also given to the idea of sending the gas from Russia through 
the Baltic states of Estonia, Latvia, and Lithuania, but this was rejected in part 
because these countries have small populations and a limited demand for gas. 
Building a gas pipeline through these nations did not make economic sense. Poli-
tics was also a factor. After the break up of the Soviet Union, these nations were 
not especially keen on doing business with Russia. Still, the onshore route was 
much discussed and this is, after all, an area of expertise for Gazprom. “At the time, 
it was the understanding that this is a better way,” said Serdyukov. In 1998, Neste 
merged with Imatran Voima to form Fortum. While it was unclear at the time of the 
merger, this would be the catalyst to the unravelling of the Russo-Finnish consor-
tium. By 1999, Strøbæk said, executives moved away from the concept of going 
through Sweden, and the idea was to move the gas from Russia through Finland 
and then make an offshore pipeline from western Finland down to Germany. 

Earlier ideas of sending the gas through Sweden proved difficult because there are 
many onshore environmental issues. The country did not want the pipeline, and 
it does not use much gas, relying instead on hydropower, according to Strøbæk. 
Politics, once again, played a central role, as there was a strong anti-gas move-
ment. There were technical issues with Sweden as well, Serdyukov explained. “The 
problem in Sweden is the land conditions,” he said. “Their terrain is exceptionally 
rocky and this makes it very complicated and very expensive. Each kilometre costs 
three times more.” The companies plugged away, convinced that there was a grow-
ing demand for gas. In 2000, NTG analysed data and concluded that an offshore 
route through the Baltic Sea would be best from an ecological, technical, and eco-
nomic standpoint. Serdyukov explained that, at the time, there was a great deal of 
misinformation about the difference in cost between onshore and offshore pipe-
lines. “The knowledge distributed was that onshore is cheaper, but this is wrong. 
Offshore is cheaper and, with offshore, we can sustain higher pressure levels.”

An offshore pipeline can be operated with up to 220 bar, which would be impossi-
ble on land. And a pipeline can be laid more quickly offshore, with possible speeds 
as high as 3 kilometres per day. “The speed for the construction is really significant 
and attractive, but the real benefit is the lower operating costs associated with an 
offshore pipeline that is run with no interim compression,” Serdyukov said. In addi-
tion, there are a lot of obstacles with an onshore route – people’s homes, villages,  
cities – that you do not have with an offshore pipeline. Environmental factors were 
also of vital importance. Offshore pipelines emit fewer greenhouse gases than 

onshore pipelines because of the fact that gas can be transported at a higher input 
pressure means there are fewer compressor stations. The lower pressure typical 
for onshore pipelines means fuel gas is required to guarantee an equivalent per-
formance, thereby increasing carbon dioxide emissions. While Gazprom had exten-
sive experience with onshore pipelines – it had built around 160,000 kilometres of 
them, according to Serdyukov – it had no experience with offshore lines when the 
idea for Nord Stream was being investigated. This would change when Gazprom’s 
first offshore project, Blue Stream, which connects Russia to Turkey, started con-
struction in 2001.
 
TEN-E distinction gives the project a boost
Though the corporate constellations were changing, official European support for 
the project was stable. The project got a boost in 2000 from the EU, when the Eu-
ropean Commission recognised the pipeline through the Baltic Sea as an element 
in its Trans-European Network for Energy (TEN-E) guidelines. These guidelines are 
the result of efforts from the European Commission to prioritise and facilitate gas 
and electricity transport infrastructures and improve and diversify EU gas sources 
and routes. The TEN-E status was reconfirmed in 2006 when the Commission 
named Nord Stream as one of the highest priority energy projects in the EU and of 
interest to the whole of Europe. The pipeline could supply Denmark, the Nether-
lands, the UK, Belgium, France, Poland, the Czech Republic, and other countries.  

Implementing TEN-E involves improving the integration and development of energy 
transport infrastructure by furthering the connection, interoperability, and develop-
ment of natural gas transport capacities. This European Commission programme 
prioritises certain axes for the expansion or re-establishment of natural gas sup-
plies to the EU from third-party countries, as well as raising the efficiency of energy 
markets within the EU. One axis covers a corridor from Russia to the United King-
dom via northern continental Europe, including Germany, the Netherlands, and 
Denmark, for the creation of a new import route for Russian natural gas. The pur-
pose of this axis is connecting the EU with Russian gas reserves in northern Rus- 
sia. The Nord Stream Pipeline was conceived as this corridor’s backbone.

In 2001, both Russia and Gazprom got new leaders, with Vladimir Putin taking over 
the Kremlin and Alexei Miller taking over Gazprom. The situation in Finland had also 
changed. By 2003, Fortum had completely withdrawn from the project. However, 
getting Russian gas to Europe was still a top priority for Gazprom, so the company 
decided to go it alone. “Gazprom came to the decision: ‘Okay, we will develop it 
ourselves. We will compensate the Finnish side and we will go to the sea from Rus-
sian territory,’” explained Serdyukov. By this time, the decision to exclude Sweden  
had been made and the route was going to proceed from Russia, through Finland, 
then down through the Baltic, via an offshore pipeline, to Germany. At the time, 
Gazprom was focussing on a single line with a capacity of 19.2 bcm, he said. How- 
ever, following discussions in 2002 and 2003, the capacity was increased and 
the scope changed to two pipelines with 30 bcm and without Finland. In 2003, 
Gazprom formally took over the company from the NTG consortium and renamed 
the project North European Gas Pipeline. A year later, following a meeting of the  
St. Petersburg International Economic Forum, Miller announced that he had re-
viewed a report from Russian experts and had decided to build two pipelines with a 
capacity of 55 bcm, thereby nearly doubling the capacity that had previously been 
announced. These targets and the offshore-only route were seen as the best ap-
proach for both political and economic reasons, explained Serdyukov.

Then, in 2005, the German chemical company BASF SE, via its energy subsidiary  
Wintershall Holding GmbH, and E.ON AG, the main German gas importer (which 
later became E.ON Ruhrgas AG), signed a Letter of Intent together with Gazprom 
to build a gas pipeline system through the Baltic Sea. E.ON Ruhrgas AG, which is 
based in Essen, is one of the largest investor-owned power and gas companies 
in the world, with nearly 80,000 employees across Europe, Russia, and North 
America. Wintershall, located in Kassel, was founded in 1894 and has one of the�f 

August 2006

The company’s managers begin  
arriving at the offices in Zug.

The first executives arrive in Zug, 
Switzerland, to begin building the 
foundations for the company that will 
soon become Nord Steam AG.

March 12, 2007 

The European Council sets a goal  
to cut greenhouse gas emissions by  
20 percent by the year 2020 in  
relation to 1990 levels.

July 2007

The final shareholder agreement on 
the construction of the pipelines from 
Russia to Germany via the Baltic Sea 
is signed.

October 4, 2006

North European Gas Pipeline is  
officially renamed Nord Stream. 

The international consultation pro-
cess according to the Espoo Conven-
tion begins. It includes all countries 
bordering the Baltic Sea. 

September 2006 

The planned pipeline is upgraded to 
a “project of European interest” in the 
revised TEN-E guidelines.

 »It [connecting gas supplies in EU  
countries] was driven by the European 
Commission, but it was also driven by the 
gas companies in the European countries  
who wanted to connect and have this 
open market for gas infrastructure.«
Neel Strøbæk  
Project Director, Rambøll
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This nature reserve on the Struck Peninsula in Mecklenburg-Western Pomerania is just north of the Nord Stream landfall facility in Lubmin, Germany. 
Working with respect for the Baltic Sea and its coastal habitats is a priority for the company. Nord Stream gathered a wealth of unique environmental and 

survey data while planning its route and shares this with the scientific community and relevant authorities. 

longest traditions for crude oil and natural gas production in Germany. Both  
companies had long-standing experience working with Moscow-based Gazprom. 
And with that, the basic agreement to construct the pipelines was reached in  
September 2005. Two months later, the North European Gas Pipeline Company 
was founded. And its shares were originally distributed among Gazprom (51 per-
cent), E.ON Ruhrgas AG (24.5 percent), and BASF SE/Wintershall Holding GmbH 
(24.5 percent). In October 2006, the company was renamed Nord Stream AG.  
N.V. Nederlandse Gasunie, the Dutch gas-infrastructure company, joined the con- 
sortium in 2007 with a 9 percent stake (E.ON Ruhrgas and BASF SE/Wintershall 
each ceded 4.5 percent of their stake), and, in 2010, GDF SUEZ SA, the French 
energy company, acquired a 9 percent stake in the consortium (as E.ON Ruhrgas 
and BASF SE/Wintershall each ceded another 4.5 percent stake), reinforcing the 
pan-European nature of the venture.

Establishing the company structure
How do you manage and organise a multi-billion-euro pipeline project that is 
backed by several shareholders? This was one of the many questions facing the 
newly appointed directors at Nord Stream once the consortium had been estab-
lished. According to Nord Stream Project Director Henning Kothe, one way would 
have been to give the project to a turnkey contractor who would carry out the pro-
ject on behalf of the shareholders. Another way would have been to select one of 
the shareholders to run the actual project, with the remaining shareholders approv-
ing key decisions. Majority shareholder Gazprom had initially considered running 
the project as its turnkey, said Serdyukov. “For Gazprom, it was very simple. They 
wanted to sign one contract,” he said. However, he was against running the project 
as a turnkey because of the flexibility and control that is lost in such situations, and 
because the project was simply too large to be organised this way. “For the client, 
a turnkey solution is a very comfortable one,” he said. “However, on the other hand, 
you lose the possibility to regulate it. So when the project is delayed, you have ab-
solutely no option to change anything. You can’t create penalties.” And then there 
are the inevitable conflicts between the project manager and the client – especially 
when it comes to delays, he said. “Who then has the responsibility for that? A bat-
tle between the client and the turnkey company can develop.” 

Ultimately, the shareholders opted for a novel approach and created an entirely 
independent organisation. This was not what Kothe had expected. “Normally, if you 
want to implement this kind of project, you need a core team that has already com-
pleted several projects, maybe smaller in size, but having had major successes in 
project execution before you would release a budget of several billion.” Giving such 
a large budget to an entirely new organisation is also not typical, Kothe explained. 
“There might be a few pipeline projects or projects in the oil and gas industry run- 
ning that way, but it’s definitely an exception. The normal way is either to have a 
strong project execution company implementing projects one after the other or to 
give it to one shareholder to take care of it,” said Kothe. “The decision to create an 
entirely independent organisation turn-ed out to be very successful in the long run, 
and, for me, it was a very pleasant surprise that there was an understanding among 
the [shareholder] CEOs to proceed this way.”
 
The beginnings in Zug
The North European Gas Pipeline Company, which would come to be renamed 
Nord Stream the following year, was registered in Zug, Switzerland, in late 2005. 
Once the company structure was decided, a small team began working at the new 
offices. Switzerland was chosen because of its internationally recognised legal 
system and also because shareholders agreed not to establish the company in any 
of their home countries or in nations touched by the route of the pipelines. The city 
and Canton of Zug are also a well-known location for doing international business, 
and Nord Stream thought it would be easier to recruit there. There were more open 
questions than answers at the outset, Kothe recalls, but it was his job to give the 
other employees some confidence, even if he himself was not quite sure how 
everything would work out. Compounding the initial difficulties was that several�f 

 »The decision to create an 
entirely independent orga-
nisation turned out to be 
very successful in the long 
run, and, for me, it was a 
very pleasant surprise that 
there was an understand-
ing among the [shareholder] 
CEOs to proceed this way.«
Henning Kothe  
Nord Stream Project Director

November 6, 2007

N.V. Nederlandse Gasunie joins  
the Nord Stream consortium.

Dutch gas infrastructure company 
N.V. Nederlandse Gasunie agrees to 
the principal terms and conditions for 
its participation in the Nord Stream 
consortium and officially joins in 
June 2008 with a 9 percent stake. 
Gazprom now holds 51 percent,  
Wintershall Holding 20 percent, and  
E.ON Ruhrgas 20 percent.

June 20, 2010

GDF SUEZ SA joins Nord Stream 
with a 9 percent stake. 

The two German energy companies 
reduce their holding to 15.5 percent 
each; Gasunie continues to hold 
9 percent. The consortium now 
includes shareholders from countries 
representing approximately 40 per- 
cent of the EU’s total annual con-
sumption of natural gas: Germany, 
the Netherlands, and France.
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executives who had committed to Nord Stream were still working for the share- 
holder companies and not readily available. “We already had time pressure,” said 
Kothe. He had to set up an organisation and hire people, for example, but there 
was not even a human resources department in place at the time. Another issue 
executives had to deal with was their changed responsibility. Since initial executives 
came from the shareholder companies, many were used to a much narrower and 
more specific set of responsibilities. After all, the shareholder firms were estab-
lished corporations with specific rules and procedures for doing business. None 
of that was yet in place at Nord Stream. The positive element of this was that you 
could create something from scratch. The more challenging aspect was that em-
ployees had to deal with a much broader range of problems and do so quickly.  
 
One of the issues that needed immediate attention was the hefty political criticism 
cropping up throughout the region and the numerous concerns being raised by  
the public about the project. “With just two individuals in the communications 
department during the busy start-up phase, trying to reach out to and gain the 
acceptance of the nine countries seemed at first to be an insurmountable task,” 
explained Jens D. Müller, Nord Stream Deputy Communications Director. 

Müller recalled the difficulties he faced in developing the communications basics, 
including a website and background papers on a project that was still in the early 
planning stages. The few answers that were available were openly communicated. 
In addition, the small communications team had to reach out to the media and 
various decision makers in all of the countries. While Müller and his team tackled 
this task, the foundations for the actual technical and environmental requirements 
of the project were just taking shape. At the same time, the company had launched 
its public hearings phase, and the team were fielding questions as best they could, 
given the limited information they themselves had in the early stages. “Somehow 
we managed to address the concerns of all parties as best as possible,” explained 
Müller. “We learned a great deal along the way, and our department grew with the 
project. Ultimately, the success of Nord Stream is a tribute to everyone involved, 
and they will never forget the pioneering spirit from our start-up phase.”

Nord Stream as a model for future projects
Today, with all the experience Kothe has gathered from the Nord Stream start-up 
days, he advocates strongly for other projects to use Nord Stream’s independent 
model. “This is the message I have been conveying at conferences when I speak 
about Nord Stream.” The establishment of an independent organisation is key, he 
said, because otherwise you have employees who are never really fully committed 
to the project, as they are worried about their career development and what they 
might be missing at their home organisation. Kothe credits Nord Stream Managing 
Director Matthias Warnig with the successful establishment of the independent  
organisation. “Matthias Warnig had the most important role,” Kothe said. But hav-
ing a top notch team also helped, as the shareholders saw that “there were no 
weak areas where they would otherwise have to jump in.”

While Kothe advocates this format for projects, it has not yet been copied, he said, 
though he knows it is under discussion for at least two others. For the model to be 
successful, he notes, you have to have shareholders who are willing to go along 
with it and enable the independent organisation to work as such, while not exces-
sively meddling in the new organisation’s affairs. And at Nord Stream, that is exactly 
what they had. Serdyukov agrees that, while the strong shareholder backing behind 
Nord Stream indeed provided a protective umbrella, it was the experts hired to real-
ise the project that were the biggest success factor. “Nord Stream is a collective 
of some of the finest specialists in the world, and these experts were able to work 
independently to develop the best solution without pressure from the shareholders 
in the day-to-day business,” he explained. “Having independence and being given 
100 percent of the responsibility for the project is what made it a success.” •

 »Ultimately, the success of Nord Stream is 
a tribute to everyone involved, and they 
will never forget the pioneering spirit from 
our start-up phase.«
Jens D. Müller 
Nord Stream Deputy Communications Director

Nord Stream’s comprehensive baseline surveys were explained in detail in its Espoo Report. The map above depicts concentrations of  
chlorophyll-a in the Baltic Sea month by month during 2006. The amount of chlorophyll-a in the water is an indicator of the biomass of  
phytoplankton (algae). Conditions for photosynthesis are optimal when there is more sunshine and the water gets warmer in summer. 

Details of all of the potential transboundary environmental impacts that the project could have had were submitted to authorities  
in the four-volume Nord Stream Espoo Report. The page above stems from the Volume IV map atlas of the report. It depicts 

seasonal changes in precipitation in the Baltic Sea region expected to occur with climate change in the 21st century. 
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M
any respected, independent organisations worked alongside 
Nord Stream during the course of the project. Internationally 
acknowledged companies were commissioned to carry out  
environmental studies, help define the pipelines’ technical 
design, and establish the optimum route. One company – 
Rambøll – was closely involved in the project from the very 

early days, providing its expertise, guidance, and knowledge of the Baltic Sea. 
Rambøll is a multi-disciplinary engineering, design, and consultancy company with 
long-standing experience in the Baltic region. Based in Denmark and with offices 
throughout the Nordic countries, its involvement in the project stretched back to 
1997, when North Transgas Oy (NTG), the forerunner of Nord Stream, first appoint-
ed it to work on its proposal to build a pipeline connecting Russian gas supplies 
directly with western Europe.  
 
NTG asked Rambøll to carry out the first feasibility studies of a route through the 
Baltic Sea. Rambøll was a logical choice because it is a Nordic-based company 
with around 7,000 staff deployed throughout the region, 1,400 of whom are envi-
ronmental specialists. Moreover, the company had been involved in the region for 
many years and had already carried out studies on several proposals for energy 
infrastructure projects in the Baltic, including the Balticconnector between Estonia 
and Finland, the Baltic Pipe between Poland and Denmark, and the Baltic Gas 
Interconnector between Germany, Sweden, and Denmark. 

Rambøll was also familiar with the long-standing idea of building pipelines through 
the Baltic, with the territory, and with the issues involved. “It all stems from Euro-
pean efforts to connect all the countries in the gas transport sector. The European 
Commission (EC) has been working on this for many years, both in electricity and 
gas infrastructure, and you could say the Baltic Sea is the right spot on the map,” 
said Neel Strøbæk, Project Director at Rambøll. The EC and gas companies were 
the drivers behind numerous studies, she explained. Strøbæk, who began her ca- 
reer working for a regional environmental authority and then for the Danish Ministry 
of Environment, has wide-ranging experience of large-scale national and transna-
tional infrastructure and pipeline projects and is a specialist in environmental im-
pact assessments and international environmental permitting. As Project Director 

 »Rambøll functions as a bridge between 
the authorities and the big project. We 
have the local knowledge and the global 
presence to support large projects such 
as Nord Stream in the best possible way.«
Neel Strøbæk  
Project Director, Rambøll

 »You have to understand the authorities 
and why they act the way they do. I think 
expertise in this area is precisely what 
Nord Stream needed in the early stages 
of the project.«
Neel Strøbæk  
Project Director, Rambøll

at Rambøll, she worked closely with Nord Stream throughout the project from 2006 
onwards. “When Finland joined the EU in 1995, it created a situation in which there 
was now a direct border with Russia. This meant that the transport of Russian gas 
to western Europe did not have to go through the traditional land routes that pas-
sed through third-party countries. Instead, the gas could be transported to the EU 
directly,” she explained. The first work that Rambøll did on the project in 1997 was 
a pre-feasibility study that examined the different possibilities for transporting gas 
from Russia to western Europe and evaluated various options for landfalls in Ger-
many, Finland, and Sweden. It was also vital to understand the potential obstacles 
at an early stage. So Rambøll drew up an inventory of the environmental issues that 
could affect route selection. Based on this inventory, the company then put toge- 
ther a proposal for an environmental permitting plan for the project and provided 
guidance on the myriad of national and international laws that would apply. Subse-
quently, from 1997 to 1999, the team began working to identify what the potential 
impacts of the proposed pipeline might be. Rambøll knew that laying two pipelines 
on the Baltic seabed would involve dealing with factors such as the Natura 2000 
network of protected areas, the shipwrecks and munitions scattering the sea floor, 
the areas of polluted sediment, and the commercial fisheries – and that these fac-
tors would influence route selection.

The work Rambøll had done in the late 1990s for NTG formed the foundation for 
the next phase of the project. Gazprom, still keenly interested in selling its gas re- 
serves to Europe, got in touch with Rambøll again in 2001. It was looking at two 
possible projects: one through Finland down to Germany; the other a connection 
through Denmark into the North Sea, down to the Netherlands and from there to 
the United Kingdom. Between 2003 and 2004, Rambøll carried out a scoping stu-
dy and provided further guidance on international permitting procedures. By the 
time the Nord Stream consortium came together in 2005, the company had helped 
to lay the foundations for the route. “Rambøll were the main environmental consul-
tants for Nord Stream, helping them with their strategy to move things forward,” ex- 
plained Strøbæk. The company supervised marine survey activities and then went 
on to provide assistance in the permitting process and in managing relations with 
the permitting authorities across the Baltic Sea region. “Getting permits requires a 
lot of planning. There are many different rules and regulations, and language is an 
issue. You have to have local people who know about these things. You have to un- 
derstand the authorities and why they act the way they do,” said Strøbæk. “I think 
expertise in this area is precisely what Nord Stream needed in the early stages of 
the project.”

One example of how Rambøll was able to lend its expertise to the project occurred 
early on at a hearing in St. Petersburg in Russia, to which parliamentarians from 
all the Baltic Sea countries had been invited to discuss the project. At the meeting, 
Strøbæk gave a presentation on the potential environmental impacts, and based on 
her experience, her views on the subject were given much weight by the audience. 
It served to show that Nord Stream was taking these issues seriously. 
 
Environmental issues were to play a major role in the permitting procedure, and 
Rambøll participated in numerous meetings with local authorities and stakehold-
ers in all nine countries around the Baltic Sea. The company also carried out risk 
assessment studies on shipping traffic and fisheries, prepared the documentation 
for survey permits and munitions clearance permits, and managed the offshore 
geophysical, geotechnical, and environmental surveys. It supported the marine 
archaeological studies and facilitated contacts with the national cultural heritage 
authorities; it helped to prepare cable crossing agreements with cable owners; it 
prepared background energy policy studies and assisted in drawing up compensa-
tion schemes for fisheries. Crucially, the company also provided extensive assis-
tance in the mammoth task of translating all documentation into the nine languages 
of the Baltic Sea countries. All in all, Rambøll’s involvement was as broad as it was 
deep. “I usually say that Rambøll functions as a bridge between the authorities and 
the big project,” said Strøbæk. “We have the local knowledge and the global pres-
ence to support large projects such as Nord Stream in the best possible way.”�•

Connecting Business 
with Baltic Authorities 
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State-of-the-Art 
Surveying Equipment

R
esearchers first began studying the feasibility of an 
offshore gas pipeline through the Baltic Sea in the late 
1990s. Between 1997 and 1999, North Transgas Oy 
(NTG) screened around 3,900 kilometres of the western 
Baltic Sea, the Gulf of Finland, and the Gulf of Bothnia 
in order to identify three potential routes. This survey 

included some routes which were not feasible, as well as major sec-
tions of the actual route today. Gazprom commissioned further studies 
in 2003. In 2005, the Nord Stream consortium began the first detailed 
screening of the provisional route. This was principally a geophysical 
reconnaissance survey and was followed over the next three years 
by a series of more detailed sweeps covering narrower portions of 
the potential route. In the end, more than 2,500 square kilometres of 
the Baltic Sea were accurately surveyed. In addition to geophysical 
surveys, there were also geotechnical, munitions, and cultural heritage 
surveys, as well as environmental field investigations. Nord Stream 
commissioned reputable independent experts in the fields of marine 
and hydrographic surveying to perform surveys and investigations 
to determine a route that would be secure and safe throughout the 
pipelines’ lifetime. The surveyors employed state-of-the-art technology, 

geophysical survey equipment, and methods to gather the most com-
prehensive set of data for the Baltic Sea to date. The survey vessels 
were equipped with global positioning systems, underwater position-
ing systems, multibeam echo sounders, sub-bottom profilers, shallow 
seismic recorders, single-beam echo sounders, and side scan sonars. 
Other vessels were equipped with sampling equipment used to esta-
blish the geotechnical properties of the sea floor. The condition and 
extremely variable topography and underlying structure of the sea floor 
itself were accurately surveyed using the various technologies and 
methods. The seabed was carefully mapped to identify feasible routes 
for the two pipelines, with the overall aim of minimising the level of sea- 
bed intervention. A series of geotechnical surveys was undertaken to 
determine sea floor stability along potential routes for the pipelines. 
The technology and methods used for the surveys were designed to 
allow objects, artefacts, wrecks, and munitions to be located and in- 
vestigated using state-of-the-art subsea sensors. The remotely oper-
ated vehicles that were used were equipped with highly accurate posi-
tioning systems, cameras, intense underwater lighting, sonars, cable 
detectors, and gradiometers (metal detectors). The equipment shown 
here was used for geophysical surveys and munitions screening. •

Side scan sonar  
Used to create an image of 
large areas of the sea floor, 
it collects data that makes 
it possible to determine the 
type of seabed sediment 
and to identify objects.

Vibrocorer  
This is used to obtain 
sediment cores from the 
seabed, typically 5 to 6 me-
tres long. By submitting the 
cores to laboratory analysis, 
it is possible to determine 
the stability of the upper 
seabed and the chemical 
compounds in the seabed.

12-sensor  
gradiometer array  
The 6.7-metre-wide,  
12-sensor gradiometer ar-
ray mounted on a remotely 
operated vehicle (ROV) was 
developed specifically for 
the munitions screening 
survey. It is able to survey 
a corridor that is 7.5 metres 
wide in a single pass, de-
tecting ferrous materials  
on the seabed.

Survey vessels  
Many different vessels were 
used for the engineering 
surveys (geophysical, geo- 
technical, and remotely op- 
erated vehicle, ROV), inclu-
ding 15 for the offshore 
work as well as others for 
the shallow draft nearshore 
surveys. The Franklin was 
typical of the vessels used 
for the offshore geophysi-
cal surveys. The 56-metre 

Multibeam echosounder  
This is used to map bathym-
etry (at the seabed level). 
A multibeam echosounder 
emits an array of sound 
waves that are reflected by 
the seabed. The resulting 
data are used to determine 
water depth. The system 
uses hundreds of beams to 
produce a high resolution 
3D-model of the sea floor.

Sub-bottom profiler  
This is used to chart sedi-
ment layers beneath the 
seabed. The instrument 
uses low-frequency sound 
waves to penetrate the sea- 
bed surface and detect 
the layers further below. 

Magnetometer  
The magnetometer is used 
to measure the strength 
of the magnetic field in the 
vicinity of the instrument. 
The system is towed close 
to the seabed in order to 
detect buried cables, pipes, 
or other metallic objects.

Positioning  
The vessels are equipped 
with a DGPS (Differential 
Global Positioning System), 
which provides accurate 
surface positioning via 
satellite and base stations. 
The positioning system also 
provides a height reference  

survey and ROV vessel 
belongs to the Swedish 
company MMT, which car-
ried out much of the survey 
work for Nord Stream. The 
boat is equipped for seabed 
surveys in depths of 10 to 
2,000 metres. It can carry 
out hydrographical surveys, 
geotechnical sampling,  
geophysical seabed map-
ping, as well as environ-
mental assignments.

It identifies and measures 
the various sediment layers 
that exist below the sedi-
ment/water interface, and 
provides an image of the 
sub-seabed layers showing 
a cross-section of the mud, 
silt, and bedrock. 

that can be used to cor- 
relate water depth mea-
surements. Underwater  
positioning is used to posi-
tion all subsea instruments. 
Each instrument carries a 
transponder which com-
municates with the vessel 
using sound waves.
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How far back does your interest in the 
Russian gas industry stretch?
I’ve been working on Soviet and post-Soviet 
gas for most of the last 40 years, so I’ve fol-
lowed the Nord Stream story from before the 
beginning. It was very interesting for me to see 
how it ebbed and flowed over the post-Soviet 
period. The idea of building a pipeline directly 
connecting Russian gas supplies to western 
Europe was mentioned quite early on, but  
many things changed as the 1990s and early 
2000s progressed.

When did you first become aware of the 
idea of building the infrastructure to 
bring natural gas from Russia to western 
Europe via the Baltic Sea?
The idea of Nord Stream was born, at least in 
my mind, out of two rather different sources. 
The most important is that in the early days, 
Nord Stream, or rather, what was then called 
North Transgas Oy, was always spoken of in 
connection with Shtokman [a gas and conden-
sate field discovered in the early 1980s in the 
Russian sector of the Barents Sea]. In 1984, 
the Soviets found this enormous gas field in 
the Barents Sea, sitting a long way offshore. 
What could be done with it? The idea was they 

would bring it onshore. But there was far too 
much gas just for the north west of Russia. 
Therefore they thought of it as a source of 
supply to Europe.  
 
The idea was but a gleam in someone’s eye. 
Then came the end of the Soviet Union and, 
as the 1990s progressed, joint ventures be- 
tween European companies and the new 
Russia became more common, and gas was 
an obvious industry where that could happen. 
I can’t remember exactly when I first heard 
about the idea for the pipeline but it would 
have been around 1993, and there was sub-
stantial interest from both sides at that time.

How did it look at that time in terms of 
western European energy needs and the 
desire for energy security?
It looked fantastic. We were then in a golden 
age of gas in Europe. We had demand in-
creasing by several percentage points every 
year during the 1990s. In some years, you 
were looking at very significant increases.

What was that driven by?
By economic growth and the switch from oil 
and coal to gas, mainly in power generation.

Unfolding the Nord Stream Story:  
A Gas Industry Expert’s Perspective 

Was that across Europe or in certain 
countries in particular?
By the 1990s, it was particularly the switch 
from oil in southern Europe and the switch 
from coal in northwestern Europe. Aside from 
a few countries, coal had been pretty much 
driven out of northwestern Europe in the 
1990s. There was a real sense that we need 
more gas, and we need more gas from Rus-
sia. We’ve already got a delivery system. The 
only question is, how should we increase the 
delivery of Russian gas to Europe and what 
should the route be?  
 
For the old member states of western Europe, 
it was becoming more and more the logical 
thing to do – to import more Russian gas via 
a route that avoided transit countries to the 
maximum possible extent.

Were environmental issues already  
driving the agenda in the early 1990s?
People forget (or never knew) that environ-
mental issues have been on European agen-
das for decades. In the 1980s, and before we 
got to the 1997 Kyoto Protocol, the issues 
were acid rain and CFCs [chlorofluorocarbons 
– chemical compounds that damage the 

ozone layer]. There was a big push away from 
coal and towards gas in many countries. And 
that greatly benefited the gas industry.

Were the potential environmental bene- 
fits of gas recognised at that time?
The situation was different in different coun-
tries, but in most European countries, gas 
had already played a major role in improving 
air quality in cities. And for countries that 
did not want to fit flue-gas desulphurisation 
equipment to coal-fired power stations, new 
gas-fired generation also played a role in 
combatting acid rain. As we look at European 
gas demand during that period, we see con-
sistent increases year on year and environ-
mental issues played a role in that. And even 
when we got to the Kyoto Protocol years – the 
late 1990s – we were still seeing consistent 
increases in gas demand, which continued 
through the mid-2000s.

What was happening to domestic sup- 
ply in the European member states at 
that time?
European domestic natural gas supplies were 
concentrated in three countries: the United 
Kingdom, the Netherlands, and Norway. Al- 
though significant gas supplies had been dis- 
covered in France, Germany, Italy, and Rom- 
ania, by the 1990s, production in those coun-
tries was static or declining. By contrast, in 
the 1990s, production in the United Kingdom 
(UK) was increasing and, in 1998, the country 
became a net exporter. In the Netherlands, 
production was pretty much stable, with 
slight changes up or down every year. In 
Norway, it was increasing rapidly. So the only 
place where production was falling was in 
continental Europe.

Did the supply in continental Europe 
make up a large part of the overall natu-
ral gas supply?
Yes. It was significant. And it was strategi-
cally significant because governments always 
believe that anything that is produced domes-
tically is secure and anything imported is in- 
secure. It was clear that from a continental 
European point of view – and I’m talking 
about Germany, Italy, France, everywhere 
outside of the Netherlands on the continent 
– the best they could do was to keep their 
production stable. However, it was clear that 
it probably would decline.

What role did the Trans European Net-
works (TEN-E) guidelines play?
The idea of the TEN-E was to join up coun-
tries – to end the situation where countries 

were “energy islands” within the European 
Union. It was very much about security. 
Because how can we talk about a single 
European market unless we have really good 
links between countries? And gas transporta-
tion was an important element of that.  
 
Unlike telecommunications, electricity, water, 
and the other network industries, this is an 
 industry where you have substantial supplies 
coming from outside Europe. It embodies 
the security idea. But what it really says is 
that the vision of a single market is just that. 
It’s a market where goods and services flow 
freely between member states. And you can 
only have a free flow of goods and services 
if you’ve got networks that allow that to 
happen. It was about ensuring that natural 
gas brought into Europe is able to flow freely 
throughout Europe.

So it became obvious that Europe was 
the market, with financially robust com- 
panies that also had an interest in this 
infrastructure project?
That’s right. And then, once you have the 
project off the ground, you get other serious 
companies such as Gasunie and GDF SUEZ 
coming in and saying, yes, we’d like a share 
of that as well.

Looking at it from a 1990s perspective, 
how daunting did the task seem?
It was daunting in the sense that it’s a long 
pipeline. The depths had been done before. 
But there was really a question of it costing 
a fortune because there were over 1,000 
kilometres of pipe to lay. Much deeper pipe-
lines had been laid in the North Sea and from 
North Africa to Spain and Italy but not over 
such a long distance. I don’t think there was 
ever a point where people said, ‘You can’t do 
this, it’s too difficult,’ but there were people 
saying, ‘It’s going to cost a fortune, you’re go-
ing to lay 1,200 kilometres of pipe offshore!’

There were different views on the  
onshore/offshore debate at the time. 
Could you comment on that?
In the 1990s, you could not lay pipeline at  
the pace you can now. Because of the im- 
provement in the technology, modern lay-
barges can lay 1 to 2 kilometres of pipeline 
a day [2.5 kilometres a day in Nord Stream’s 
case], which is probably two to three times 
the productivity of 10 years ago. In addition, 
the laybarges have GPS dynamic positioning, 
so there is no risk of the pipelines being laid 
in the wrong place; another technology which 
did not exist 10 years ago. 

Were people concerned that it  
would be more costly to go offshore 
than onshore?
Absolutely. The other thing about going on-
shore is you can always pick up markets on 
the way. A central aim of Nord Stream was to 
deliver directly to Germany, minimising trans-
portation through other countries. 

Gazprom’s experience was primarily in 
onshore pipelines at the time. How did 
they deal with this?
Gazprom’s experience was with onshore 
pipelines; and this was very much the same 
for the other partners (although the Dutch had 
laid pipelines in shallow water close to their 
coastline). But the partners asked the ques-
tion, ‘Can it be done?’ and they received the 
answer, ‘Yes it can be done, it’s a question of 
how much it will cost.’

Were there any significant structural 
changes in the energy markets during 
the first half of the 2000s that impacted 
the project?
Not quite yet. Demand was still doing well. 
The second European gas directive had  
arrived in 2002. But that still was not decisive. 
And only as we approached the mid-2000s 
did it become clear that there was going to 
be major structural change within European 
utility companies.

Did your first impressions of the project 
change over time?
I was certain it was going to go ahead. The 
only question was when. It was very clear to 
me that environmental objections weren’t go- 
ing to stop it, unless they found something 
that was a deal breaker, such as thousands 
of chemical weapons on the seabed that 
could not be avoided. The main question was 
when it was going to go ahead and whether 
the timing was critical.

Infrastructure projects are always built 
for the long term. This one has a lifetime 
of at least 50 years. At what point can 
you assess if it’s been a success?
It’s the same with any gas project. The first 
10 years are really critical to investors get-
ting their money back and that depends on 
throughput. If they don’t get their money back 
in the first 10 years, then it hasn’t been a 
great commercial success.  
 
But I believe, in effect, Nord Stream is gua-
ranteed to be a success because the Rus-
sians have decided they want to put their  
gas through it. •

Professor Jonathan Stern is Chairman of the Natural Gas Research Programme at the Oxford Institute for Energy Studies, 
an independent centre that is part of Oxford University and specialises in research into the economics and politics of  

energy studies, with a focus on natural gas and oil. As an observer of the gas industry, he has followed the Nord Stream 
project from the beginning and describes the economic and political forces that played a role in its development.
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Facts & Figures: 
History & Planning

Global gas reserves 

The benefits of natural gas

50 %
A conventional 
gas-fired power 
plant can pro-
duce the same 
amount of electricity as a  
conventional coal-fired power  
plant with only about half of the  
CO2 emissions. 3

222 bcm
or 40 percent of current gas  
consumption will additionally  
be needed in the EU by 2035 due  
to increasing gas demand and  
decreasing gas production. 1

26 million
The pipelines 
annually provide 
enough gas to 
supply 26 million 
European households with elec-
tricity, fuel for heating space and 
water, and for cooking.

25 %
A quarter of all energy consumed 
by households, industries, and 
electricity generation in Europe 
comes from natural gas.

 116 GW 
The amount of net natural gas 
based electricity generation in- 
stalled in the EU between 2000  
and 2011, which made up almost 
half of all newly created produc- 
tion capacity. !

50 %
Natural gas demand in the EU grew 
by 50 percent between 1990 and 
2010, while the demand of other 
fossil fuels decreased.

Supply

44,600 bcm
of natural gas reserves are  
located in Russia, making it the 
country with the largest natural  
gas reserves in the world.

58.6 % 
of Gazprom’s exports were  
shipped to the EU in 2010. 

North 
America 

ex. Mexico 
10,500 bcm

Central and 
South America 

incl. Mexico 
8,000 bcm

Europe 
3,800 bcm

Middle East 
ex. Iran 

46,900 bcm

Iran  
33,100 bcm

Far East 
16,800 bcm

Africa  
14,500 bcm

CIS 5 ex. 
Russia 

30,300 bcm

Russia 
44,600 bcm

The map shows proven reserves of natural gas in each 
country at the end of 2011. (Proven reserves are the quanti-
ties of gas that, according to geological and engineering 
information, can be recovered with reasonable certainty in 
the future from known reservoirs under existing economic 
and operating conditions.) 4

Natural gas: an important part of the energy mix

Growing demand for energy has sparked 
much discussion in Europe about the ideal 
energy mix to satisfy the community’s ex-
panding need. The European Union is work-
ing to adhere to its year 2020 “20-20-20” 
target of cutting greenhouse gas emissions 
by 20 percent from 1990 levels. Observers 
and analysts compare costs, feasibility, and 
potential environmental impacts of various 
energy-mix options – including natural gas, 
oil, LNG, coal, hydropower, nuclear power, 
and renewable resources such as biofuels, 
wind, and solar power.

Each of these energy sources has its own 
practical and economic implications. Oil 
creates about 25 percent more emissions 
than gas. And gas is more efficient: the 
energy equivalent of 55 bcm of gas – the 
amount to be transported annually by the 
Nord Stream Pipelines – is almost 50 mil-li-
on tonnes of oil or over 280 more oil tankers 
annually than the number currently crossing 
the Baltic and North Seas. Carbon dioxide 
emissions from traditional power plants 
make coal even more problematic than oil. 
The burning of coal produces about twice 
as much CO2 as natural gas. So-called 
“clean coal” technologies do exist, but  

their costs are hugely prohibitive. Further-
more, Europe is already being forced to 
increase its coal imports to meet its grow-
ing energy demands.

Nuclear power was once thought to be the 
answer to a world with limited energy sup-
plies. But too many questions remain about 
nuclear safety, security, and the disposal of 
nuclear waste. The energy available through 
the Nord Stream Pipelines is the equivalent 
of 39 new nuclear power plants, costing 
about 100 billion euros. These plants would 
produce about 880 million tonnes of radio-
active waste every year.

While many emerging energy technologies 
based on renewable resources hold great 
promise in reducing our dependence on 
fossil fuels, the costs involved versus the 
energy yielded make them problematic as 
immediately viable alternatives to gas from 
the Nord Stream Pipelines. Wind energy is 
a good example: it requires large areas of 
land, and substantial investment, to build 
a wind farm that produces 217.8 terawatt-
hours of electricity annually, the equivalent 
of 55 bcm of gas transported each year by 
the Nord Stream Pipelines.

657 bcm
of natural gas was produced in 
Russia in 2010, making it the 
world’s largest gas producer.

30 % 
more natural gas per year will  
be produced in Russia by 2035 
than today.

Demand

40 %
of current gas 
consumption

A few minutes 
That is how long it takes for an idle 
gas-fired power plant to become 
fully operational, making it a more 
flexible addition to the energy mix. 
In comparison, it takes several 
hours for coal-fired power plants 
and even days for nuclear reactors 
to become fully operational.

38 %
Due to a beneficial combination of 
hydrogen and carbon molecules, 
burning gas produces 38 percent 
less CO2 than burning coal. 

+ =

bcm = billion cubic metres

CH4

2x O2

CO2

2x H2O

1  International Energy Agency 

2  European Wind Energy Association

3  International Energy Agency,  
Energy Technology Systems Analy-
sis Program 2011

4  BP, Statistical Review of World 
Energy, June 2012

5  Community of Independent States
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Natural Gas Pipelines 
Through the Baltic Sea 

 T
he twin pipeline system makes an important con-
tribution to the European Union’s (EU) future energy 
security by diversifying the routes through which  
the EU gains direct access to one of the world’s larg-

est natural gas suppliers. With a capacity to transport up to  
55 billion cubic metres (bcm) of natural gas a year to the 
European gas network, the pipelines provide a competitive 
additional option through which gas from Russia’s reserves  
can be supplied to European customers in Belgium, Denmark, 
the Czech Republic, Germany, France, the Netherlands, the 
United Kingdom, and other countries.

The International Energy Agency (IEA) sees natural gas be-
coming the most important fuel in the EU energy mix by 2025, 
surpassing oil. Currently making up one quarter of the EU’s 
primary energy consumption, natural gas accounts for a sig-
nificant proportion of energy consumption within the region. 
According to the IEA’s “2012 World Energy Outlook,” by 2035, 
the share of natural gas in the primary energy mix is expected 
to rise from 26 to 30 percent.

However, the EU will face a gas shortage of some 200 bcm 
a year by 2035 if it does not increase imports. This is partly 
because gas production in the EU is declining as reserves in  
the North Sea are being depleted, and partly because EU pol-
icies are expected to boost gas use: not only does gas pro-
duce much lower CO2 emissions than other fossil fuels, but it 
will also play a key role in complementing the much-favoured 
but intermittent renewable energy sources.

With a planned capacity of 55 bcm a year, the Nord Stream 
Pipelines are intended to provide more than 25  percent of 
the EU’s additional gas import needs and therefore make a 
significant contribution to guaranteeing the security of its  
gas supplies.

Pipeline developers have long held the vision of  
transporting gas through the Baltic Sea, linking the 
plentiful resources in Russia to European markets.  
Nord Stream’s subsea natural gas pipelines now  
connect the European gas transmission system  
directly to Russia’s vast gas reserves. 

Russian gas reserves
 

Russia has the largest gas reserves in the world. 
With 44,600 bcm, Russia has 23.9 percent of the 
world’s currently known gas reserves, followed by 
Iran (15.8 percent), Qatar (13.5 percent), the United 
States, and Turkmenistan (4.3 percent each). 1

The three main route options, including variants on 
the location of the landfall areas

 

The definitive route chosen for the  
Nord Stream Pipelines

 

Gas enters the pipelines from Russia’s Unified Gas 
Supply System near Vyborg, located about 100 kilo-
metres northwest of St. Petersburg, near the Finnish 
border. The pipelines reach landfall on the northern 
coast of Germany after following a 1,224-kilometre 
subsea route. From here, the gas enters the European 
natural gas pipeline network.

The logic behind choosing an offshore route  
for the pipelines

 

For over a decade, different routes for bringing Rus-
sian gas to Europe through the Baltic Sea were studied 
exhaustively. Safety was always a primary consideration. 
The other three main criteria for evaluation were envi-
ronmental, socio-economic, and technical. Safety and 
environmental concerns always had the highest priority. 

Between 1997 and 1999, North Transgas Oy (NTG) 
screened about 3,900 kilometres in the western Baltic 
Sea, the Gulf of Finland, and the Gulf of Bothnia. Three 
potential routes were investigated, together with 16 land-
fall sites. Pipeline routes both east and west of Gotland 
and Bornholm were surveyed. After comparing the three 
alternatives from a cost as well as an ecological perspec-
tive, NTG concluded in 1999 that the best route for the 
pipelines would be one through the Baltic Sea.

The offshore option was chosen for technical, environ-
mental, and economic reasons. An overland pipeline 
has disadvantages compared to an offshore pipeline. 
An overland route would be longer, and would have to 
negotiate its way across towns, cities, roads, railways, 
canals, rivers, surface landforms, and agricultural land, 
as well as sensitive ecosystems and cultural heritage 
sites. An overland pipeline also requires many compres-
sor stations at regular intervals to maintain gas pressure, 
and these constantly use energy while creating noise 
and CO2 emissions. An offshore pipeline has none of 
these disadvantages and is able to transport more gas 
at sustained and greater pressure. With a shorter route, 
an offshore line is also more cost-effective to construct 
and maintain, with no disruption to towns, agriculture, or 
other infrastructure.

European gas demand
 

An increasing share of the total energy consumed in 
Europe is covered by natural gas. According to the  
International Energy Agency’s World Energy Outlook 
2012, annual demand for gas in the EU is projected to 
grow from 536 bcm in 2010 to 618 bcm by 2035.

One reason for the growing demand for gas in Europe is 
the increased use of gas-fired power plants in electric-
ity generation and the use of gas as a fuel in domestic 
heating. As more intermittent renewable power sources, 
such as wind and solar, come online, the share of elec-
tricity generated from gas-fired power plants will further 
increase as it is used to balance out load peaks.

European  
gas demand 2035: 

618 bcm

Russian  
gas reserves:

44,600 bcm

1  BP. June 2011. Statistical Review of World Energy. p.22. The figures relate to 
proven reserves of natural gas; for example the quantities of gas that, according 
to geological and engineering information, can be recovered with reasonable 
certainty in the future from known reservoirs under existing economic and 
operating conditions.

Rostock

Ystad

Primorsk

Nyköping

Gävle

Edväinen

Hanko

Lubmin 

Vyborg

Lübeck

 Option 1 
Overland pipeline through 
Finland and Sweden, including 
marine crossing north of the 
Åland Islands.

 Option 2 
Overland pipeline through 
Finland. Spur line to Sweden 
at either north of the Åland 
islands (Alt. 2a) or north of 
Gotland (Alt. 2b).

Option 3 
Totally offshore with delivery  
to Finland and Sweden 
through spur lines to Hanko 
and Nyköping respectively. 

Final chosen route 
of the Nord Stream 
Pipelines

Route options

Landfall facilities 

1 1

1

2

2

3

3

3

2

2a

2b
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Research & Routing
Surveying the Seabed for 
the Shortest, Safest Route  

 T
he Baltic Sea’s ecology and prime location distinguish it from the  
planet’s other seas. One of the largest bodies of brackish water in the 
world, the Baltic is described by the Helsinki Commission (HELCOM 
– the body that ensures the Baltic Sea’s environmental protection) as 
“ecologically unique.” Its fragile ecosystem and limited oxygen levels 
restrict the number of marine and freshwater species that are able to 

thrive, and many are increasingly threatened by pollution and the effects of climate 
change. For this reason, Nord Stream was determined to keep the environmental 
impacts of its project on the sea and its inhabitants to an absolute minimum.  
 
Feasibility studies carried out by North Transgas in the late 1990s had established 
that an offshore route would be preferable to an onshore route in terms of both cost 
and the environment. In 2006, the next phase of the project was to design the pipe-
lines and establish a route offering the shortest and safest way across the Baltic’s 
variable seabed, and the best possible options from environmental, technical, and 
economic perspectives. This was achieved through a comprehensive programme 
of surveying and open dialogue with specialists around the Baltic Sea region, with 
environmental concerns remaining the key consideration throughout. 

The Baltic Sea might be small, but it has some of the world’s busiest shipping lanes 
and is a vital fishing resource. Millions depend on this body of water for their liveli- 
hood and for recreation, so it was essential to keep potential impacts on fishing, 
shipping, and tourism to a minimum. “Environmental considerations were the over-
all driver throughout the planning. Obviously, a shorter route is also more environ-
mentally friendly, as is a route across a more regular seabed,” explained Project 
Manager Simon Bonnell, who was responsible for overseeing engineering surveys, 
along with munitions clearance activities for Nord Stream. “Everything came toge-
ther in the routing.” 

From the start, Nord Stream cooperated with the five countries (Parties of Origin) 
through whose territorial waters or Exclusive Economic Zones (EEZs) the pipelines 
would pass – Germany, Finland, Denmark, Sweden, and Russia – as well as with 
Estonia, Latvia, Lithuania, and Poland, the other countries that might be affected. 
Apart from ensuring that the pipelines complied with the national legislation of all�f�

1999 

NTG concludes that an offshore route 
through the Baltic Sea is the most 
preferable, from an environmental, 
technical, and economic standpoint.

October 2005

First screening of provisional route 
is carried out by PeterGaz. 

It is mainly a geophysical reconnais-
sance survey to research the initial 
route selection and to establish a 
2-kilometre-wide corridor, looking 
at seabed morphology and objects 
located within the corridor. 

November 14, 2006

A project information document is 
submitted to authorities. 

It describes the technical background 
and possible environmental impacts 
of the pipelines, and is submitted 
to the environmental authorities of 
Denmark, Finland, Germany, Russia, 
and Sweden in accordance with the 
Espoo Convention.

July – September 1998

Feasibility studies are commis-
sioned by North Transgas Oy.

The Finnish-Russian consortium  
asks Marin Mätteknik AB (MMT) and  
Geoconsult to carry out the work. 
After screening vast areas of land  
and sea, three possible routes for  
the pipelines are identified.

2006

A geophysical survey of the  
proposed route begins. 

This provides more detailed seabed 
topography and identifies objects in a 
180-metre-wide corridor centred on 
the selected route, followed by visual 
inspections of objects within two 
40-metre corridors.

2004

PeterGaz is contracted to carry  
out a review.

The company examines the 1998– 
1999 reconnaissance survey results, 
along with public domain informa-
tion, and engineering and permitting 
documentation. This concludes the 
project feasibility phase.

An example of a munition

March 2007

The first stage of the international 
consultation is completed. This is 
carried out in accordance with the 
Espoo Convention. 
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The remnants of a 300-year-old wreck found in the Bay of Greifswald, Germany, were salvaged by experts from the  
Mecklenburg-Western Pomerania Office for Culture and Care of Monuments (LaKD M-V). The wreck had to be salvaged in order  

to create the space required for constructing a 60-metre-wide corridor in which the Nord Stream Pipelines were laid.

April 2007 

Following the first stage of con- 
sultation with the Baltic countries, 
Nord Stream commissions additional 
studies into how the route could be 
further optimised to minimise envi-
ronmental impacts in the Exclusive 
Economic Zone (EEZ) of Estonia in 
the Gulf of Finland, further south of 
Gotland in the Swedish EEZ, and near 
the island of Bornholm, Denmark.

Parties of Origin, and with the terms of the 1991 Espoo Convention, it was essential 
to ensure that the relevant non-governmental organisations (NGOs) and other bo-
dies were in agreement with the measures taken to avoid adverse environmental 
and economic impacts. The consultation process involving all Baltic Sea countries 
began in 2006. Nord Stream was committed to being flexible throughout, offering 
alternative options to different governments and describing in detail what it planned 
to build, where, and with what materials. The development of the technical project 
was an iterative process – like a game of ping-pong – between surveying, engineer-
ing, and the authority consultation. With engineers focusing on the technical as-
pects and surveyors pointing out the environmental obstacles, it was essential for 
the two to find a way of seamlessly working together. “People coming from stand-
ard engineering and construction projects needed to understand the importance of 
the environmental restrictions,” said Bonnell. “They were asking, ‘Why do we have 
to report every barrel, why do we have to stay a certain number of metres away 
from a wreck?’ So we needed good communication between our environmental 
permitting team and the construction engineering team because of the sensitivity of 
the Baltic, and the commitments we made to authorities. Initially, that was hard for 
the results-oriented engineering and construction team to understand.” 

Establishing a working dialogue  
Constant dialogue between the two departments within the company and the au-
thorities made this challenge manageable. “We’d say, ‘This is our proposal,’ and in 
some cases the authorities came back and said, ‘We’d like you to investigate a 
route a little bit further east or a little bit further west, because there’s an area we’d 
like you to avoid’,” said Trond Gjedrem, Nord Stream Engineering Manager. His 
team and Italy-based Saipem Energy Services (formerly Snamprogetti S.p.A.) were 
responsible for the design of the pipelines. “So then we’d go in and investigate and 
say, ‘Yes, that’s feasible’. The process basically took three years, and all the techni-
cal planning went on parallel to the consultations with authorities and our environ-
mental permitting team. We had something like 50 or 60 engineers working three 
years full time on this project.”

A good example was the discussion with the Danish authorities on how to get 
around the island of Bornholm. “Originally, we had the route on the south side, but 
there was a period in the planning phase when we were planning to go north,” said 
Gjedrem. “We went back south again because the authorities asked us to, and 
also, of course, because we came to regard that as the best route. There was a lot 
of this type of dialogue.” The only Baltic countries with existing offshore pipelines 
were Denmark and Germany, which meant that in other countries, the entire pro-
cess needed to be painstakingly described from the start. “You had to explain what 
a pipeline is and how you can lay it, then go through the individual phases and pro- 
cesses of installation and the impact that could have – significant concerns I’d ne-
ver heard of on previous pipelines,” said Bonnell. 

“Looking at the Baltic Sea, you’d think there is so much space that it would be 
no problem to put a pipeline there that will take up less than a one-thousandth of 
1 percent of the Baltic Sea floor,” explained Gjedrem. “But when you go into the 
details, you’ll see there are environmental areas such as Natura 2000 sites, along 
with shipping lanes, fishing areas, military exercise areas, cables, and wind parks 
that are planned.”
  
Determining the exact route required several years of surveys. An initial geophy-
sical survey by PeterGaz in 2005 had established a 2-kilometre-wide research 
corridor. From 2006 onward, about 100 million euros were spent on detailed and 
transparent environmental studies. A detailed geophysical survey was carried out 
in 2006 across a 180-metre-wide corridor to allow the pipelines to be engineered 
in detail and to establish the position and condition of all items on the sea floor. 
Remotely operated vehicles (ROVs) inspected every object within 25 metres of the 
engineered route. The installation corridor was selected on the basis of these ear- 
lier surveys. Nord Stream then commenced a major programme of additional f�

July 2007 

The final extensive surveying cam- 
paign is launched. 

It is split into three stages and car- 
ried out by MMT to provide informa-
tion on munitions and other poten- 
tial obstacles.

July 13, 2007 

Nord Stream announces that it is 
supporting a detailed survey of ship-
wrecks near Gotland – a joint initiative 
of the County Museum of Gotland, 
Gotland’s Havsgille, and the marine 
archaeological company, AquaArke-
ologen. A 16th-century ship’s cannon 
is salvaged and housed in the Mu-
seum of Gotland.

May 2008

A soil and pore water sampling 
survey is carried out.

This is done to screen for back-
ground levels of chemical munitions 
contaminants in the Bornholm area. 
Each sample is analysed by two 
independent laboratories.

August 2007

The pipelines are re-routed to run 
north, rather than south, of the Dan-
ish island of Bornholm. 

 »I’ve been involved in many 
offshore projects, and  
I’ve never seen anything 
like this before. It’s a huge 
project in a very sensitive 
area, but we have set a 
new standard.«
Trond Gjedrem  
Nord Stream Engineering Manager
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October 2008

Specialist research divers commis-
sioned by Nord Stream begin the 
detailed seabed examination of the 
remnants of a ship sunk in 1715 in  
the Bay of Greifswald.

March 2009 

Nord Stream publishes its Environ-
mental Impact Assessment (EIA) 
report of the Finnish EEZ.

surveys in 2007–2008 to provide even more detailed information. About 40,000 line 
kilometres were accurately surveyed to provide comprehensive information about
munitions and any objects that might impact the construction and safe operation 
of the pipelines. The identified objects were as small as a paint can, or as large 
as a wreck. Along with munitions, numerous harmless objects were located and 
investigated, ranging from shopping trolleys, cars, bicycles, and washing machines 
to refrigerators, and much more.  

Robots help create a map of the seabed  
Split into three stages, the 2007–2008 surveys used state-of-the-art technology 
such as multi-beam echo sounders to map water depths, high-resolution side-scan 
sonars to determine the type of seabed sediment, and sub-bottom profilers to map 
the geological layers below the seabed. ROVs equipped with cable detectors, cam-
eras, and highly accurate positioning systems were used to produce an incredibly 
detailed visual and acoustic profile of the sea floor. ROV-mounted gradiometers – 
metal detectors specially adapted for the project – provided the position of all met- 
allic objects within the installation corridor, including those that might have been 
covered by the soft sediments on the seabed. The bulk of the seabed surveys were 
conducted by Swedish company Marin Mätteknik AB (MMT) (See interview on 
page 56), along with PeterGaz of Russia and DOF of Norway. During those surveys, 
every object found within a 25 metres distance on either side of the route was ex-
amined, along with the anchor corridor, which is about 1 kilometre from the pipeline 
route. “In excess of 30,000 objects were examined and documented,” Bonnell said.

Meanwhile, extensive field studies and environmental surveys were carried out by 
highly regarded institutions from across the Baltic region to establish potential envi-
ronmental impacts from the construction and operation of the pipelines. Rambøll of 
Denmark, the Institut für Angewandte Ökologie (Institute for Applied Ecology) and 
Fugro OSAE of Germany, and the Danish Hydraulic Institute carried out enviromen-
tal impact studies and route surveys, for example. UK-based Environmental Re- 
sources Management compiled the Environmental Impact Assessment (EIA), a 
transboundary environmental impact assessment under the terms of the Espoo 
Convention. Nord Stream also established more than 150 monitoring stations to 
investigate the impact the work on the pipelines could potentially have on marine 
life, bird habitats, water quality, and other environmental issues, and extensive field 
studies were carried out to analyse soil and water, as well as the behavioural pat-
terns of wildlife.  
 
As well as the environmental concerns, there were also significant cultural heritage 
sites, such as settlements, to consider in the route planning, in addition to the large 
number of shipwrecks in the Baltic. “There are fantastic shipwrecks, especially in 
Russia and the northern Baltic, the Gulf of Finland, because there are no boring 
worms [shipworms, which burrow into submerged wood in salty waters, have not 
yet infiltrated the Baltic] so the wood is beautifully preserved on the seabed,” ex-
plained Bonnell. “We found a number of new wrecks that weren’t known to the au-
thorities – a significant number. Normally on engineering surveys, if there’s a wreck, 
the pipeline is routed away without detailed ROV inspections, but we did surveys of 
all the wrecks found to assess their cultural value, and it was fascinating.”  
 
About 160 wrecks were identified, 64 of which were considered culturally signifi-
cant by the relevant authorities. The route was designed to avoid these wrecks 
wherever possible, and when this was not feasible, the teams worked with national 
authorities to find an acceptable solution. “There are a lot of organisations and au- 
thorities with a lot of interest in the state and condition of the Baltic Sea, so there 
was a lot of expertise that we benefitted from in our planning,” said Gjedrem. In 
March 2009, Nord Stream published its EIA, setting out the final 1,224-kilometre 
route from Vyborg, Russia, to Lubmin, Germany. Once the route was set, a total of 
250,000 man hours were spent on the technical planning of the two pipelines. The 
plan was for the two pipelines to be constructed in three sections of varying thick-
ness, welded together on the sea floor. The pipelines were designed with progres-

A 3-D digital terrain model created from survey data 
(exaggerated vertical scale). The instruments and 
techniques employed by experts for Nord Stream are 
state-of-the-art.

A marine archaeologist from the Viking Ship Museum  
in Roskilde searches the seabed. Both during the pre-
liminary surveys and the construction of the pipelines, 
Nord Stream worked closely with the museum to ensure 
the protection of cultural heritage sites in the Baltic Sea.

sively thinner walls because the pressure would differ from one end of the pipeline 
to the other, starting at 220 bar in Russia, about 200 bar midway, and ending at 
100 bar in Germany. Reducing the wall thickness also meant using less steel. “On 
a very large project such as this one, there are substantial savings to be made,” 
explained Gjedrem. “We saved more than 400 million euros with this design.” The 
team designed a safety system to ensure that pressure would never exceed the 
allowable level in any location or any situation over the lifetime of the pipelines. 
Building them in sections would also enable three pipelay vessels to work simulta-
neously. In addition to speeding up the process, this meant that if work had to be 
stopped somewhere for environmental reasons – such as the seal mating season 
– construction could still continue on the other sections and seabed intervention 
work, such as rock (gravel) placement or trenching could take place. “In Germany 
in the Bay of Greifswald, for example, we recovered a wreck and moved another 
one out of the way of the route of the trenching. In Russia, we lifted some articles 
off wrecks to aid in the dating and documentation,” Bonnell explained.

Extensive work had to be carried out in the areas where it was not possible to avoid 
the high outcrops of rock, as the intention from the beginning was for a pipeline 
system that would prove completely safe and reliable for decades. This meant 
physically placing gravel on the seabed in some areas so that the pipelines would 
not become over-stressed in the “free span” areas. There were also concerns 
about soft soil in some areas, particularly in the northern part of the route. “I de-
scribe it as being like building on yoghurt,” said Gjedrem. “If you tried to place small 
stones on yoghurt, you could pile them up to a certain height but then suddenly it 
gives way. That’s the same challenge we had when we wanted to do gravel place-
ment on soil that was very soft, and we really needed to put our heads together to 
solve these issues.”  
 
Reducing risk from munitions  
Before any construction or gravel placement could take place, a pressing problem 
had to be resolved – the clearance of munitions identified near the route. Mines had 
been laid in the Baltic since the mid-nineteenth century, and the area had been a 
dumping ground both for German weapons confiscated by the Allies at the end of 
First and Second World Wars and, later, for chemical weapons from the Eastern 
Bloc. The estimated number of mines in the Baltic Sea is between 100,000 and 
150,000, about 35,000 of which are in the Gulf of Finland. A great deal of data 
about the location of munitions had already been gathered by NATO-member na-
vies and fishing authorities. The surveys carried out for Nord Stream augmented 
their knowledge. The company organised several seminars with experts from na- 
tional authorities, inviting them to evaluate the compiled data and to analyse the 
best means of clearance. (See mine clearance article on page 49.) “That was an 
excellent interactive process between the Finnish and Swedish navies in particular, 
and also Germany, and without the specialist support we had from the Royal Dan-
ish Fleet regarding the chemical munitions, it would have been very difficult for us 
to proceed,” he said. 

Gjedrem and the engineering team also conducted rigorous risk assessments with 
independent suppliers during the development phase. This was done to mitigate 
the potential impacts from planned activities, such as construction, and from un-
likely unplanned events, such as accidental munitions detonations. “Risk manage-
ment was essential at all stages of the project,” he said. There was also extensive 
dialogue with the maritime authorities, and assessments to ensure ship safety. “Any 
risks during construction and operation were analysed in detail and benchmarked 
against stringent and predefined acceptance criteria. It is, of course, not possible to 
eliminate all risk in such a project, but there was a lot we could do to reduce it to an 
acceptable level,” Gjedrem said. The goal was for Nord Stream to be a benchmark, 
and Gjedrem feels this was achieved. “I’ve been involved in many offshore projects 
and I’ve never seen anything like this before – from the quality of the risk assess-
ment, to the quality of the materials, and the quality of the engineering. It’s a huge 
project in a very sensitive area, but we set a new standard.” •

 »We found a number of 
new wrecks that weren’t 
known to the authorities – 
a significant number.«
Simon Bonnell 
Nord Stream Project Manager

December 2008–February 2009

Munitions clearance begins in 
Russian waters.

The first part of the munitions identi-
fied in Russian waters is cleared 
by the Russian Baltic Fleet and 
inspected by Neptune ehf, a health, 
safety, environment, quality assur-
ance company.

May 2009–January 2010

Munitions clearance continues in 
Russian waters.

The second part of the munitions 
identified in Russian waters is cleared 
by the Russian Baltic Fleet and then 
inspected by Neptune ehf. In total, 
50 munitions needed to be cleared in 
Russian waters.

September 2008

Nord Stream announces its optimised 
route will be south of Bornholm, follow-
ing a request by the Danish authorities 
to evaluate an alternative southern 
route. The findings included factors 
such as safety in relation to ship traffic 
and environmental impact, as well as 
avoiding conventional and chemical 
munitions dumps. Around 100 soil 
samples are taken in Danish waters, 
with test results showing no increased 
risk along the southern route. 
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October 2009

A munitions clearance permit is 
granted by the Finnish authorities,  
allowing for the disposal of unexplod-
ed ordnance in the security corridor 
of its pipeline route in Finnish waters.

March–April 2010

The seven munitions identified in 
Swedish waters are cleared by  
BACTEC International Ltd. 

May–July 2010

The 30 munitions identified in Ger-
man waters are cleared by SeaTerra 
GmbH, a German munitions clear-
ance company.

February 2010 

Re-routing in German waters is  
approved. Nord Stream re-routes  
the pipelines along a stretch approxi-
mately 12 kilometres long. The new 
route runs in a curve 2.3 kilometres 
north of the original route.

June 2009

Final Espoo meeting and closure of 
Espoo process.

July 2009

The first shipwreck remnants are 
pulled from the Bay of Greifswald. 

The salvage work is needed to create 
the 60-metre-wide corridor for the 
laying of the pipelines, after delays 
due to bad weather, strong currents, 
and poor underwater visibility.

November–December 2009

Munitions clearance work begins 
in Finnish waters.

The first part of the munitions identi-
fied in Finnish waters is cleared by 
BACTEC International Ltd., a muni-
tions clearance company.

April–June 2010

Munitions clearance continues in 
Finnish waters.

The second part of the munitions 
identified in Finnish waters is cleared 
by BACTEC International Ltd. Over 
the course of the project, 48 muni-
tions are cleared in Finnish waters. 

March 2010 

Twelve shipwrecks are discovered 
along the route.

They are found in a corridor next  
to the pipeline route in the Swedish 
EEZ as a result of the seabed surveys 
carried out by MMT on behalf of  
Nord Stream.
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The final route
This map on a table on the bridge  
of the Castoro Sei laybarge shows 
the final route of the pipelines, 
which took several years of exten-
sive surveying to establish.



Clearing a Safe Path for 
the Pipelines 

 T
he Baltic Sea was of strategic importance and heavily mined during 
the First and Second World Wars. It also became a dumping ground 
for munitions up until the 1960s. Contrary to popular belief, muni-
tions do not carpet the entire seabed. Instead, they are concentrated 
in relatively small areas. Project Manager Simon Bonnell who was 
responsible for overseeing engineering surveys, along with munitions 

clearance activities for Nord Stream, explains where these munitions were located 
and how they were managed along the pipeline route. “The more we learned during 
the process, the more complex it got, and the more we surveyed, the more we 
found – but the munitions issue was successfully managed,” said Bonnell of the 
challenging operation to find and clear munitions in the pipeline route.

It is estimated that there are up to 150,000 munitions in the Baltic Sea, some dating 
back as far as the Crimean War and many still active. In addition to all the mines 
laid over the years, many confiscated German munitions were dumped by the Allies 
after the Second World War. “So there are two issues,” said Bonnell. “There are the 
dump sites, which are principally in the Bornholm area and south of Gotland, and 
then there are the mines that were placed in both defensive and offensive barriers.”

Once the pipeline route had been decided, the 2007–2009 surveys provided detailed 
information about the location and state of the munitions. “It was a first for me,” said 
Bonnell. “My experience was in surveys and geo-hazard assessments for deep-water 
pipelines, and this was something new – to ensure that we had a survey technique 
that could locate munitions reliably, both for safe pipeline installation and operation.”

The route avoided munitions where practical, but this was not always feasible. 
“Where possible, we avoided munitions, but the pipeline is 48 inches in diameter 
and it’s very difficult to weave – there’s a restricted radius of curvature – so there 
were areas where we had to clear munitions for the safe installation of the pipe-
lines,” said Bonnell. “There were other areas where we could move the pipelines 
a few metres and the munition would remain outside the security corridor, which 
is about +/-25 metres. These remaining munitions will be monitored through the 
operation of the pipelines.” The total number of munitions located during the project 
was 432. All those posing risk of interaction during the pipe-laying process were�f 

 »The more we learned during the  
process, the more complex it got, and  
the more we surveyed, the more we 
found – but the munitions issue was  
successfully managed.«
Simon Bonnell  
Nord Stream Project Manager

Aboard a research vessel, data collected via gradiometer array mounted on a remotely operated vehicle is analysed  
and mapped. This information was used to select a secure route. The use of various multisensor high-resolution surveys of  

the seabed and automated data analysis make it possible to gain an accurate picture of the sea floor. 
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 »When the military clears munitions,  
they don’t have specific measures, so 
Nord Stream had to develop environ-
mental measures together with the  
environmental authorities and NGOs.«
Simon Bonnell  
Nord Stream Project Manager

The tether management system (TMS) is the remotely operated vehicle’s (ROV) garage. It eliminates the effect of drag of the long length of  
the umbilical attached to the ROV and provides protection to the ROV during its launch and recovery. Via the umbilical, the ROV transmits survey

data to the support vessel. With its manipulator arms, it deploys the explosive charge to clear the munition and collects scrap.

cleared. Fifty-two munitions were found in Russian waters, of which all but two 
were cleared by the Russian Baltic Fleet. In Finland, 48 were cleared, and seven in 
Sweden. Thirty training munitions without explosives – including test model V1 and 
V2 rockets – were also found in German waters and cleared by SeaTerra. Just sev-
en of the 432 munitions were confirmed as chemical and it was decided to install 
the pipeline without interacting with them. “We performed soil sampling and didn’t 
find any hotspots of contamination. Results were assessed by chemical munitions 
experts investigating the Bornholm area,” said Bonnell. “Anchors were laid around 
the munitions, so there was no interaction during the installation.”

In the Gulf of Finland, there was open communication between Nord Stream and 
the relevant authorities to establish the permit requirements for munitions clearance 
measures. Environmental assessments were prepared for each individual muni-
tion, plus agreements with the owners of nearby cables, and extensive mitigation 
measures for protecting marine mammals, fish, and birds, as well as monitoring 
cultural heritage sites. 

Clearing munitions in the Baltic Sea is nothing new. The navies of the Baltic Sea 
nations have been clearing mines regularly from the sea floor for many years. Ac-
cording to the German navy, more than 1,000 mines were cleared between 1996 
and 2009, the majority during the Baltic Sweep and Operation Open Spirit. The 
difference with the Nord Stream approach to mine clearance was that every effort 
was made to minimise potential environmental impacts. “When the military clears 
munitions, they don’t have specific environmental measures, so Nord Stream had 
to develop environmental measures together with the environmental authorities 
and NGOs,” explained Bonnell. Nord Stream, together with relevant authorities, 
developed a stringent environmental and safety management plan for the clearance 
of munitions. 

While the majority of munitions was detonated in situ (in place) – especially if they 
were of a type sensitive to movement – those close to telephone cables had to 
be moved. “These munitions were air-drop bombs rather than mines. We’d lift the 
munition with an air bag and relocate it to a safe area where it would be detonated. 
Projectiles – artillery shells – were lifted by a remotely operated vehicle (ROV) and 
placed to one side.” 

Mine detonations in Finnish and Swedish waters were carried out by BACTEC  
International Ltd., a UK-based explosive ordnance disposal and mine action com-
pany, with Nord Stream instructing them on the necessary environmental meas-
ures. Operations were carried out in daylight and good weather with rigorous pro-
tection systems in place to make sure any marine mammals at possible risk could 
be detected by the marine mammal observers. Such measures included passive 
acoustic monitors to hear mammals in the water, acoustic “scrammer” deterrents to 
scare away seals, and separate charges to disperse fish.

Safety of shipping was ensured through close cooperation with the marine authori-
ties, and a clearance zone of up to 2 kilometres was implemented around each 
munition. Prior to starting any clearance, a notice to mariners was released and  
advance warning was given via Navigational Telex (NAVTEX). The operation did oc-
casionally become a tourist attraction, with cruise-ship passengers watching from 
outside the exclusion zone. They were likely to have been disappointed. “There 
wasn’t a big show of water,” said Bonnell. All the work was performed with the 
vessels at a safe distance, which meant that the worst-case scenario in the event of 
an accidental detonation would be the loss of the ROV. Thanks to all of the mitiga-
tion measures set by the team, everything worked as planned. “When you’re doing 
the surveys, it becomes a routine, but when you’re actually installing the pipelines, 
you’re totally reliant on having done a thorough job in your surveys,” said Bonnell. He  
is confident about the success of the surveys and clearance activities. “The survey 
team – office based and offshore on each vessel – safely delivered the success 
through their dedication!” •

A seal scrammer secured with buoys is carried on the 
deck of a survey vessel. The acoustic device will be 
placed in the water a few hundred metres away from 
the munition to be cleared. It emits very high intensity 
sounds that can be heard for many kilometres under-
water. This noise makes the vicinity uncomfortable for 
marine mammals and causes them to vacate the area 
prior to any munitions clearance activities. 
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Surveying the seabed 
The OMS Pollux research vessel 
carried out surveys of the sea floor. 
A remotely operated vehicle fitted 
with a gradiometer array was used 
to detect ferrous objects in the  
installation corridor. The gradio-
meter array was specially developed 
for Nord Stream.



Surveys Uncover Numerous 
Finds Along the Route 

F
rom submerged Stone Age settlements to thousands of 
shipwrecks, the floor of the Baltic Sea boasts a historic 
treasure trove. Its low oxygen and salinity levels, and the 
absence of boring worms (worms that burrow into sub-
merged wood in salty waters) make it ideal for preserving 
organic materials such as shipwrecks. Nord Stream was 

very aware of the impacts that the pipeline project might have on the 
Baltic region’s cultural heritage. It therefore established a rigorous 
baseline of actual seabed conditions through surveys of the proposed 
route. Along with its own seabed surveys, Nord Stream also carried 
out a comprehensive investigation of previously published information 
databases, evaluating prior seabed surveys and consulting closely 

with relevant authorities and other organisations. This detailed 
knowledge enabled Nord Stream to avoid cultural heritage sites 
wherever possible, or when this was not feasible, to work with  
national authorities to find an acceptable solution. A shipwreck 
does not have to be fully intact to be of archaeological interest. 
Even some highly degraded wrecks can yield valuable information. 
Using a range of sophisticated equipment, including side scan 
sonar, magnetometers to detect ferrous materials, and remotely 
operated vehicle, Nord Stream was able to examine wrecks that 
were visible and those that were hidden under sediment, both  
in the pipeline corridor and further away. The information that  
Nord Stream gained was shared with national authorities. •

Danish Sector  
Thirty-seven possible wrecks or  
objects related to wrecks were identi-
fied in the Danish sector. Eleven of 
these were confirmed to be wrecks  
of cultural value. An 8-metre-long 
rudder from the 17th or 18th century 
was identified along the route near  
the island of Bornholm. It was lifted 
and brought to the preservation facil- 
ity of the Danish National Museum 
in Copenhagen in September 2009. 
Specialists at the Viking Ship Museum 
in Roskilde assessed the archaeologi- 
cal significance of the wreck sites and 
reviewed the survey data.

Swedish Sector  
No wrecks were found within the 
pipeline corridor in the Swedish sec-
tor, but 12 wrecks were discovered 
in the anchor corridor next to the 
pipeline route, 10 of which were 
considered to be of cultural value by 
the Swedish National Heritage Board. 
Most of the wrecks were commer-
cial ships, originating from the 18th 
and 19th centuries. However, the 
most ancient wreck may have been 
from the Middle Ages. During the 
Mesolithic Age (8,000-4,200 BC), 
parts of the Södra Midsjöbanken, 
located south of Öland and Gotland, 
were land areas. The pipeline route 
crosses between Norra and 
Södra Midsjöbanken, but no 
remnants of Stone Age set-
tlements were found. 

Russian Sector  
Portovaya Bay and the north-eastern 
part of the offshore section of the 
pipeline in Russian waters is where 
the Battle of Vyborg took place in 
1790. Twenty-seven wrecks were 
identified in Russian waters, nine of 
which were of cultural value, including 
two admiralty anchors from the 18th 
and 19th centuries. Some articles 
were lifted off the wrecks to aid in the 
dating and documentation process. 
The survey data was evaluated by the 
Institute of Material Culture History of 
the Russian Academy of Sciences, 
and the salvaged anchors were de- 
livered to the Historical Architectural 
Museum of Kronshtadt for study, pre- 
servation, and storage. 

Finnish Sector  
A wide range of wrecks were found in 
the Finnish sector, including a Second 
World War Destroyer, an aircraft, and 
several wooden sailing vessels of var- 
ying ages. The archaeological signifi-
cance of the wrecks was assessed  
by the Finnish National Board of Anti- 
quities. Of the 56 wrecks identified, 
25 were considered to be of cultural 

value. One of the wrecks was the 
remains of the Russian battleship 
Rusalka, sunk in 1893. Also discov-
ered were a scattering of brown ob-
jects that a palaeontologist believes 
to be a whale skeleton. The pipeline 
route is about 7.5 kilometres from the 
protected area around the wreck site 
of the passenger ferry Estonia, which 
sank in 1994.

Place of discovery 
The map provides relative  
densities of wrecks. 
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Sweden

Germany

Poland

Russia

Lithuania

Latvia

Estonia

Russia

Finland

German Sector  
The pipeline route passes through 
the Bay of Greifswald, or Greifswalder 
Bodden, close to the German coast. 
Here, a blockade of 20 ships was 
sunk during the Great Nordic War 
(1700-1721). The wrecks are histori-
cally important and represent a rich 
source of information on maritime 
technology of the period. The pipe-
line crosses through the line of ship-
wrecks, so the controlled removal of 

one of the smaller wrecks 
from the barrier was nec-
essary, and remnants of a 
smaller cargo vessel were 
relocated. The work was 
managed by the Agency 

for Preservation of Monu-

ments of the State of Mecklenburg-
Western Pomerania (Landesamt für 
Kultur und Denkmalpflege Mecklen-
burg-Vorpommern, LaKD M-V). The 
remnants of a shipwreck from the 
late Middle Ages or early modern era 
(circa 1400-1600) were found close 
to the end of the Bay. The find was 
classified as being “of supra-regional 
importance.” The cargo in particular, 
which consisted of some 65 copper 
plates and several wooden barrels, 
provides an important insight into 
the trade relationships in the Baltic 
region during that era. Altogether, 
26 possible wrecks were identified in 
the German sector, 9 of which were  
of cultural value.
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Why do you believe Nord Stream  
chose MMT? 
The Baltic Sea is quite special, because it’s 
brackish and layered, so there’s the tidal 
regime, the stratification of the water masses 
and the extremities of the sea floor. Com-
panies can often have problems when they 
first start working in the Baltic region, so they 
come to MMT for our specialist knowledge 
and local experience.

What was it like to work with  
Nord Stream?
It was an interesting project because when 
we started the surveys in 2007, Nord Stream 
was just a small task force and we were an 
enthusiastic specialist company with only  
20 employees. As the project went on, they 
grew and we grew. When we finished the 
work in 2011, we were 220 people, so we’d 
increased our staff tenfold. It was interesting 
work, and we had a very good working rela-
tionship – we developed some very unique 
working systems together that have proven 
to be very successful, especially in terms of 
unexploded ordnance (UXOs).

Which surveys did you carry out?
We did the engineering geophysical surveys, 
and later the surveys to locate munitions and 

environmental monitoring – all of the bathy-
metric [depth] surveys from the wide corridor 
down to the detailed safety corridor. For us, 
the project started in 2006 when we met with 
Nord Stream. We started the detailed seabed 
investigations in 2007.

Of all the factors involved in choosing 
the route, which one proved to be the 
main consideration?
Environmental, absolutely. When we started 
the project, it was very controversial, and in 
Finland, the majority of the public was against 
it. There were newspapers writing that it 
would be an environmental catastrophe and 
that the pipeline would destroy the whole 
Baltic, which is an interesting idea because 
if you look at the proportions it would be 
like taking a drinking straw and putting it 
on a football field. That was really hard for 
people to understand. But due to that public 
concern, Nord Stream handled the project in 
a way that set a standard for future pipeline 
projects. They spent 100 million euros on en-
vironmental investigations and route planning 
and that has been made public to the science 
community. They have actually performed the 
largest ever ecological survey on any water 
body anywhere – definitely in the Baltic. It will 
prove an invaluable benchmark.

The project now has a solid environmen-
tal reputation. Was it satisfying to see 
environmental organisations, the media 
and the public won over given those 
initial concerns?
Nord Stream decided on a very good policy – 
to be open. They took the concerns seriously, 
rather than saying, “We don’t care, we just 
want to pump gas.” They won the public 
over slowly. The main problem in Finland and 
Sweden was not environmental, however. 
Due to historical experiences, the public are 
suspicious about Russian intervention, and 
will always suspect a military aspect. But by 
showing that it was a commercial considera-
tion and using commercial companies, the 
public realised that this was just a huge infra-
structure project. Of course, it was costly, but 
they managed to stay inside the time frame. 
They would never have been able to do that 
unless they took the environmental impact as 
seriously as they did.

You used state-of-the-art survey equip-
ment to make 3-D models of the seabed 
and detect buried metal objects. Were 
there any devices that proved especially 
valuable to the process?
The gradiometer arrays, which we actually 
developed for this project, as one of the 

larger tasks was to survey 1,224 kilometres 
multiplied by four [two per pipeline] without 
having to pinpoint all the scrap metal, small 
cans, and wires on the sea floor, but just 
pinpoint the large ferrous masses representa-
tive of mines. That required a sophisticated 
system that could make distinctions – and 
that had never been done before.
 
The gradiometer arrays were actually an idea 
by Simon Bonnell [Nord Stream Project Man-
ager], which we developed with the manufac-
turer. It’s important to remember that it’s not 
about the highest resolution – the whole idea 
was to have a resolution that would omit non-
UXOs. If you had a much higher resolution, 
you’d have a few million targets to investigate, 
so it was a discriminating instrument.

How laborious was it to have remotely 
operated vehicles (ROVs) inspect every 
object within 25 metres of the route?
It’s a fantastic expense to move the vessel 
and get the ROV down and very close in and 
thoroughly look at each munition. In some 
cases, we had to make a separate dive for 
each one. The ROV we used probably swam 
the longest any underwater robot has ever 
swum – 10,000 kilometres in two years. 
Which is a pretty long way for a little robot!

As well as environmental concerns, you 
also had to consider cultural heritage 
sites, such as shipwrecks. 
Yes, the Baltic is unique because the ship-
wrecks don’t fall apart.

Why is that?
No boring worms, little salt, and no oxygen 
to speak of, so everything was pretty much 
intact – some of the shipwrecks are amaz-
ingly intact in the Baltic. We measured them 
by multi-beam echo sounder, which yielded 
many millions of points and a 3-D model. 
The ROV then went to 20 well-recognisable 
features and filmed them for reference, and 
these points were revisited after the operation 
to ensure that the shipwrecks hadn’t been 
disturbed by the wires of the pipelay vessel or 
the explosion of the mines.

Moving on to the munitions, it was a 
vessel-and-ROV contract. Had MMT pre-
viously been involved in any similar mine 
clearance support operations?
We’d done some bomb work in Norwe-
gian harbours but not a major operation 
such as this with mine disposal. But since 
Sweden has a conscription system, most 
of the people who work offshore here have 

backgrounds as military divers, so it was not 
a task that was unfamiliar to them. But as a 
private company, it was pretty unique, and it 
was extremely successful – it was within the 
time frame and the environmental impact was 
about a tenth of what was estimated by the 
authorities, which we’re very proud of.

Was it a daunting prospect? Did you 
know what to expect? 
I’ve spent my life in the Baltic region so it was 
exactly what I expected. In the open sea – the 
salty water, the North Sea – a mine’s lifespan 
is typically 30 years. But in the Baltic Sea, we 
knew there were wooden mines from 1848 
that were still active.

The whereabouts of some munitions 
would have been classified information. 
Did you have any problems getting ac-
cess to the information you needed from 
the countries involved?
By the end of the project, the trust was good 
between the people on the project and all the 
authorities, which made it much easier to get 
access to the information. There’s a little bit 
of bartering – you access information and you 
give information in return.

There was already data about the safety 
of the waters gathered by NATO-member 
navies and fishing authorities. Therefore, 
Nord Stream organised seminars with 
key figures to discuss the situation – 
were you involved in these?
We took part in the Nord Stream seminars to 
explain the level of accuracy in the work to 
find the mines, and also to give them the mine 
database – there were meetings in Sweden, 
Finland, and Denmark and also some meet- 
ings with the various archaeological bodies of 
the countries.

Were there ever any moments during 
your work with the mines when there 
was a genuine concern about the safety 
of your team?
No, because these are contact mines. I  
suppose if we had been on top of one of 
them in 40 metres of water – which was 
about the depth of the shallowest mine that 
we found – and it had gone off, there might 
have been some damage to the vessel. In an 
extreme case, there could be damage to the 
propeller shaft, which of course would have 
been a problem, but nothing that could sink 
a vessel – you would need to be very close 
to the mine for that to happen. In comparison 
with contact mines, modern mines are much 
more sinister. 

Given that the Baltic Sea is such a fragile 
ecosystem, were there other issues that 
you had to take into account?
The Baltic requires that you don’t dispose of 
waste and sludge or have spillages in the  
water, but that’s a general regulation – it 
applies to all shipping in the Baltic. Techni-
cal tasks can be more demanding there than 
in other seas because you have to do much 
more sampling of data to get the calibrations 
right, because of the differences in tempera-
ture and pressure. I’ve spent all my working 
life surveying the Baltic, so it’s my home turf, 
but I imagine that anyone who was used to 
working in the open Atlantic would find the 
Baltic more challenging.

All the information from the surveys was 
shared with NGOs, heritage organisa-
tions and HELCOM. Was transparency 
always an important consideration? 
Yes. I don’t know how many dinners I went 
to initially where people said, “You work for 
Nord Stream? That’s such a terrible project.” 
But it was very easy to defend because there 
was this misconception among the general 
public. Compared with other energy projects, 
it’s absolutely the one that had the highest 
environmental impact awareness.

Were there any valuable lessons learned 
– anything you might do differently on a 
similar project in the future?
We learned so much from the project and 
developed so much during the project, so it’s 
really hard to say. The whole company has 
changed a lot in the last five years as a result 
– you need to invest in people and education 
to lift the company from a small consultancy 
to a large survey company. A huge process.

It says on the MMT website that your 
personal motto is, “to take arms against 
a sea of troubles, and by opposing, end 
them,” from Hamlet. Did you find this 
relevant to the project?
I think it’s relevant to whatever we do. There 
is a sea of trouble out there, but, by taking it 
on, you can usually meet the challenge and 
produce something good. And it’s a fantastic 
environment to work in – the oceans cover  
70 percent of the globe and just 10 percent 
of them have been visited in any way by 
mankind, which means that more than half 
of the globe is still to be looked at. We’re in a 
situation such as the one 100 years ago when 
the poles and the deserts hadn’t been inves-
tigated. Now you have to go to the oceans to 
do it, so if you’re an explorer, it’s a fantastic 
time to be alive. •

Ola Oskarsson is the Founder and Managing Director of the Swedish marine survey company MMT (Marin Mätteknik AB),  
which carried out the engineering, munitions screening, and environmental surveys for Nord Stream. Its initial involvement 
in the project dates back to 1998 when it was engaged to conduct surveys of landfall locations in Finland, Sweden, and 

Germany. Almost a decade later, MMT began its detailed seabed investigations for Nord Stream, and grew in the process.

Gathering a Sea of Knowledge: Experts 
Uncover the Secrets of the Baltic 
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Facts & Figures:  
Research & Routing

Telescope design

The twin pipelines have a constant internal diameter of 1,153 millimetres. However,  
Nord Stream designed the pipelines with three different design pressure sections  
(220, 200, and 177.5 bar) and pipe wall thicknesses (34.4, 30.9, and 26.8 mm respectively) 
corresponding to the gas pressure drop over the long journey from Russia to Germany.  
By designing each section according to the changing pressure, Nord Stream was able to 
save on the amount of steel used and thus the costs of the pipes.

Shipwrecks

 12 
wrecks were identified in Swe- 
dish waters. Ten of these were of  
cultural value. 

26 
possible wrecks were identified 
in German waters; nine were of 
cultural value. At the entrance to 
the Bay of Greifswald, the pipelines 
traverse the historical shipwreck 
barrier of 20 sunken ships, one of 
which was recovered.

27 
wrecks were identified in Russian 
waters, nine of which were of cul-
tural value, including anchors from 
the 18th and 19th centuries.

37 
possible wrecks were identified in 
Danish waters. Eleven were of cul-
tural value, including a rudder from 
the 17th or 18th century.

56  
wrecks were identified in Finnish  
waters; 25 were deemed to be of  
cultural value.

Scale

0.001 %
The pipelines take up less  
than one thousandth of  
1 percent of the  
Baltic Sea floor.

40,000  
kilometres
of Baltic Sea terrain 
were accurately surveyed prior 
to construction, equivalent to the 
circumference of the earth at the 
equator.

250,000
man hours were put into the techni-
cal planning of the two pipelines 
from 2006 onward.

€  100 million 
were spent on detailed environmen-
tal studies of the Baltic Sea from 
2006 up to construction.

 150
monitoring locations were estab-
lished to investigate the impact 
of the project on marine life, bird 
habitats, water quality, and other 
environmental issues.

59,000
The number of remotely operated 
vehicle visual inspections were  
carried out on over 30,000 targets.

200,000
side scan sonar targets were se-
lected, 110,000 of which were in the 
Finnish sector alone.

600 barrels
were among the many objects  
located and visually inspected  
in the Gulf of Finland.

Munitions

432
The total number  
of munitions that  
were located during  
the project. Of these, 425  
were conventional munitions.

Over 100
munitions were removed from  
the seabed to ensure a safe route.

52
munitions were found in Russian 
waters; 50 were cleared.

The challenge

A wide range of factors had to be taken into account in the process of finding the optimal 
route for the pipelines. Aside from shipwrecks and mines, it was also necessary to consider 
the location of protected sites, numerous fishing grounds, other energy infrastructure, ship-
ping lanes, and military exercise areas.

 1Various environmental protection sites, 
such as Natura 2000, cover large parts 

of the Baltic Sea marine area. Natura 2000 
designated areas have been identified as 
important wildlife habitats and, as such, 
should be managed in a way that ensures 
that biodiversity is maintained. According 
to the Helsinki Commission (HELCOM),  
these areas made up 12 percent of the 
Baltic Sea marine area in 2010.

2 Fishing is the livelihood of many Baltic 
Sea coastal communities. According to 

European Commission figures, more than 
6,800 fishing vessels operate in the Baltic 
Sea each year.

Defining the optimal route

The optimal route was selected on the basis of in-depth research, and alternatives were 
measured against three main criteria, with safety being a constant, overarching concern.

 1The first criterion was environmental 
and focussed on avoiding areas desig-

nated as protected or sensitive, or areas 
with ecologically sensitive species of animal 
or plant life. Every effort was made to mini-
mise work on the seabed that might disrupt 
its natural composition. The field studies 
included analysis of water and soil samples 
as well as observation of the behaviour of 
fish, marine mammals, and birds.

2 The second criterion looked at  
socio-economic factors to minimise 

any contact with shipping, fishing, dredg-
ing, the military, and tourism – and with 

sea installations, such as existing cables or 
wind turbines. Avoiding known areas with 
discarded conventional and chemical muni-
tions was also a top priority in the route 
selection process.

3 The third criterion covered technical 
considerations, such as minimising 

construction time, and therefore any dis-
ruptions, as well as reducing the technical 
complexity of the operation to keep the use 
of resources as low as possible.

These criteria were applied to each of the 
main routing choices. 

3 Around a quarter of the route crosses 
or runs in proximity to various military 

exercise areas used by the navies of the 
Baltic Sea countries.

4 Each of the pipelines crosses 17 active 
cables, for which crossing solutions 

were developed. Other existing or planned 
infrastructure projects in the Baltic Sea had 
to be considered, such as windparks. 

5 Ships crossing the Baltic Sea try to na-
vigate the shortest and safest possible 

route, which is why the main shipping routes 
from the western to the eastern parts of the 
Baltic run almost parallel to the pipelines. 

48 
munitions were cleared in  
Finnish waters. 

30 
training munitions and test model 
V1 and V2 rockets were found in 
German waters.

7
chemical munitions were identified 
in Danish waters. And seven con-
ventional munitions were cleared in 
Swedish waters.

Pipe wall

1,153 mm 1,153 mm

34.4 mm 30.9 mm 26.8 mm

220 bar 200 bar 177.5 bar

Pressure sections Photo below: a wreck identified in 
the Baltic Sea.
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Munitions Clearance 
Procedures Explained

N
ord Stream’s procedures for the removal of munitions 
ensured that the pipelines are safe and that the 
effects on the Baltic Sea environment and on marine 
life are minimal. In this endeavour, the company 

benefited from the experience of the navies of the Baltic Sea 
countries, which conduct mine clearing missions in cooperation 
with The Partnership for Peace, a programme between partner 
countries and NATO. In the security and anchor corridors of the 
Nord Stream route, 52 mines were identified in Russian waters. 
Fifty were cleared by the Russian Baltic Fleet in accordance 
with its standard procedures. In the Finnish Exclusive Economic 
Zone (EEZ), 48 munitions were cleared, seven in the Swedish 
EEZ, and 30 in German waters. The mines were detonated on 
site using proven technology. All clearance-related activities 
were based on an environmental and safety management plan. 
Clearance operations in Finnish and Swedish waters were 
handled by BACTEC International Ltd., while the 30 munitions 
in German waters were cleared by divers employed by the 
German-based company SeaTerra GmbH. 

1,000 m

ROV support
vessel

ca.
100 m

1

3

2

ROV MineTMSNot true to scale

The survey con- 
firms the state of the  
mine. The ROV (4) is  
recovered. A mammal 
protection system is 
set up (5) and the mari- 
ne mammal observers 
begin monitoring.

The ROV (1) carries  
out a survey of the 
seabed within a 1,000 
metre radius from the 
TMS (2). The support 
vessel (3) waits at a 
safe distance.

The clearance plan  
is finalised and authori-
ties are advised. The 
ROV (6) manoeuvres 
the frame with the  
explosives into posi-
tion for demolition.

The RIB lays the firing 
line (7) and then begins 
monitoring (8) if fish 
and marine mammals 
are in the area. A warn-
ing to all ship traffic is 
issued (9).

First, the fish scarer 
charge is fired (10) and 
this is immediately 
followed by the main 
charge (11).

The RIB (12) visually 
checks the surface. 
The ROV confirms 
the demolition (13). 
Fragments of scrap 
and equipment are 
recovered (14).

Munition

During the First and Second World Wars, 
between 100,000 and 150,000 mines were 
deployed in the Baltic Sea, particularly in  
the Gulf of Finland.

Clearance steps 
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5
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PAMBuoy
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An authority-
approved envi-
ronmental monitoring 
programme is employed 
to ensure mitigation measures 
are implemented.

Munitions disposal takes place during 
daylight and in good weather to ensure 
visual detection of mammals is effective.

The safety of third parties is managed 
with the Gulf of Finland Mandatory 
Reporting System. Detonation is delayed 
when ships are in the safety zone.

Detonation of explosives is delayed to 
protect marine life (mammals, fish, birds) 
if any is sighted.

Marine mammal observers oversee all 
activities and look out for marine life 
from the support vessels.

A health, safety, and environment advi-
sor ensures that industry best practices 
are followed at all times.

The detailed effects of the detonation 
are modelled and monitored for each 
planned disposal.

Passive acoustic monitoring (PAM) is 
employed to determine if marine mam-
mals are in the area.

A sonar survey to detect fish shoals is 
conducted prior to any munitions clear-
ance operation.

TMS and ROV 

The tether management system (TMS) is the 
remotely operated vehicle’s (ROVs) garage. It 
eliminates the drag effect caused by the long 
umbilical attached to the ROV. It also provides 
protection to the ROV during its launch and 
recovery. Via an umbilical, the ROV transmits 
data to the support vessel. With its manipulator 
arms, it deploys the explosive charge and  
collects scrap after the demolition.

Mitigation measures 
 

ROV support vessel

A munitions disposal team of 15 is  
on the vessel along with the crew. 
VHF (very high frequency) radio 
ensures that ship traffic is aware of 
clearance operations.

PAM

Passive acoustic monitoring (PAM) 
detects marine mammals by moni-
toring their vocalisations. The array 
of hydrophones (orange) listens to 
establish the presence of mammals. 
The radar beacon (yellow) makes it 
visible to ship traffic.

Seal scrammer

The seal scrammer acoustic device 
emits very high intensity sounds 
that can be heard for many kilo-
metres underwater. This noise 
makes the vicinity uncomfortable 
for marine mammals and causes 
them to vacate the area.

Rigid inflatable boat

The rigid inflatable boat (RIB) accommo-
dates the marine mammal observers and 
undertakes fish monitoring.

About 432 conventional munitions were identified 
within the security and anchor corridors of the  
Nord Stream Pipeline route, 135 of which needed to 
be cleared. In its clearance procedures, the company 
worked with relevant authorities around the Baltic Sea 
and in strict accordance with all applicable legislation.

11

10
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Politics & Permits
Open Communication 
Shifts the Public Debate

T
here are many hundreds of natural gas and oil pipelines criss-
crossing the planet both onshore and offshore. The Nord Stream 
Pipelines would be just another set of lines on this energy grid. 
However, the twin system was also unique – not just because of its 
length, but also because the proposed route was to cross through 
the waters of five nations. Each would have to provide their appro-

val for this project to come to fruition. Finding world-class engineers and environ-
mental scientists, financial institutions, and energy companies with extensive expe- 
rience of pipeline construction and maintenance is standard practice in the pipeline 
industry. Although, the realm of securing construction and operation permits from 
five countries, and of navigating simultaneously through the competing political in- 
terests of the various institutions which make up each of these nations, was un-
chartered territory. 

Nord Stream had to apply for permits from the five countries through whose terri-
torial waters or Exclusive Economic Zones (EEZs) the pipelines would pass: Russia, 
Finland, Sweden, Denmark, and Germany. The permitting regulations in each coun-
try were based on UNCLOS – the United Nations Convention on the Law of the 
Sea, which regulates the utilisation and exploitation of the oceans. This law gives 
developers the right to lay down pipelines, but also obliges coastal states to protect 
the marine environment. In other words, it gave the permitting countries the right to 
thwart the enterprise if environmental and safety requirements were not met.

In addition, under a United Nations convention known as the Espoo Convention, 
neighbouring countries also had to be consulted. Signed in the Finnish city of  
Espoo in 1991, the Convention obliges its signatories to notify and consult one  
another on projects likely to have a significant environmental impact across bound-
aries. Russia, Finland, Sweden, Denmark, and Germany (the Parties of Origin)  
had to consult each of their neighbours, including Poland, Latvia, Lithuania, and 
Estonia (the Affected Parties), whose waters were adjacent to the planned route. All 
Parties of Origin are also Affected Parties: for example, while construction is taking 
place in Russia, nearby Finland might be an Affected Party. Therefore, applying for 
the permits to build and operate the pipelines required different levels of involve-
ment from nine nations.�f

November 14, 2006

Nord Stream submits the project 
information document on the plan-
ned pipelines to the responsible en-
vironmental authorities of Denmark, 
Finland, Germany, Russia, and Swe- 
den in accordance with the [Espoo 
Convention. The document describes 
the technical background and pos-
sible environmental impacts of the 
project and provides the basis for the 
start of the process to elaborate the 
environmental impact assessments 
(EIA) needed for the project authori-
sation in each country. 

March 22, 2007

The first stage of the international 
consultation process in accord- 
ance with the Espoo Convention  
is finalised. Nord Stream received  
129 statements relating to the pro- 
ject from authorities, associations,  
or private bodies from the countries 
in the Baltic region. The issues raised 
relate to the impacts on the seabed, 
on commercial fisheries, and the im-
pact of munitions. The assessment 
and integration of statements from 
the countries at this stage facilitated 
an optimal decision-making process.

October 4, 2006

Announcement of official  
notification sent to authorities.

Following six months of intensive 
preparations for the approval proce-
dure, including a series of meetings 
with the governments of the Baltic 
Sea states, Nord Stream announces 
that official notification of the project 
will be sent in mid-November from 
Russia, Finland, Sweden, Denmark, 
and Germany to all possibly affected 
countries surrounding the Baltic Sea. 
This is the first step in the authorisa-
tion procedure.

February 7, 2007

Meetings held with European Com-
mission and Parliament officials.

A series of meetings are organised 
to discuss the planned pipelines with 
key representatives. Nord Stream 
informs EU officials of the progress 
in the development of the project 
as well as the ongoing international 
permitting process. 

June 27, 2007

International consultation com- 
ments are published. 

Nord Stream participates in 22 public 
hearings and meetings through to the 
end of June. All 129 questions posed 
during that time are answered. 
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August 21 - 22, 2007

An informal meeting with the interna-
tional working group for the Environ-
mental Impact Assessment (EIA) of all 
Baltic Sea countries is held in Berlin. 
The meeting is part of the prepara-
tions for the Espoo consultations for 
the project.

January 29, 2008 

Nord Stream participates in a Euro-
pean Parliament Petition Committee 
hearing on the planned pipelines.

December 21, 2007

Application documents are submitted 
to the Swedish government for the 
project’s planned offshore pipeline 
system within the Swedish EEZ.

There was no precedent for this in the energy infrastructure business. Though 
the permitting process was effectively about moving the project from the drawing 
board to actual construction, in many ways, it was one of the most complex and 
critical phases of the project. Designing and engineering the pipelines was also 
complex, but these processes were manageable and, most importantly, predict-
able. The same was true with the actual construction. It was possible to calculate 
how much steel was needed to manufacture the pipes for the twin pipelines, for 
example, and how long it would take to lay the pipelines.

However, consulting nine nations, each with a different political agenda, some with 
no experience with offshore pipeline projects, and many with no immediate benefit 
to gain, was an entirely different matter. It was difficult to calculate the resources 
needed to pull that off. Nord Stream Permitting Director, Dr Dirk von Ameln took on 
this task in October of 2006. When he signed on, the project was already making 
headlines – of the negative sort. “There was an outcry in Europe. A lot of the na-
tions had a very bad feeling about the project, for differing reasons. These ranged 
from the fear of losing income, or income potential, to wanting onshore pipelines 
instead; to not seeing a necessity for such a pipeline, for example, in Sweden.”

Battling the initial bad press
The Wall Street Journal’s Europe Edition published an article about the project with 
this headline in November 2009: “The Molotov-Ribbentrop Pipeline: Germany is 
aiding Russia’s run around Central Europe.” In the early stages of the project, from 
2007 through 2009, media sentiment was highly critical, explained Ulrich Lissek, 
Nord Stream Communications Director. “We monitored media coverage through-
out the project, and during that time, more than 40 percent of the coverage had a 
negative tone. Our job in communications was to rationalise the political debates. 
We were convinced of the project and the facts. And it worked,” he said. “Through 
open and transparent communication efforts during the permitting and construc-
tion phases in 2009 and 2010, Nord Stream was able to gradually shift the style of 
the public debate from politically driven to fact based. By the start of construction 
in 2010, media coverage was over 90 percent neutral or positive.”

The reality was that there were sound arguments for both the need for more natural 
gas in Europe, and the offshore route proposed by Nord Stream. This was already 
established in 2000, when the EU officially recognised the idea as an official Project 
of Common Interest under the auspices of its Trans-European Energy Networks 
(TEN-E) guidelines. “This was why people couldn’t just say ‘no’ to the project,”  
Dr von Ameln explained.

Each nation had its own list of stakeholders, from governmental agencies, to fisher-
men and fisheries, to non-governmental organisations. These included environ-
mental groups, because the Baltic Sea is home to one of the planet’s most fragile 
ecosystems, contaminated by pollutants and scattered with leftover munitions from 
the two World Wars. It was necessary for Nord Stream to seek the views of the ma-
rine authorities responsible for regulating traffic in a sea that contains some of the 
world’s busiest shipping lanes. Cultural heritage, including shipwrecks, had to be 
respected. And the opinions of local people and businesses had to be taken into 
account. “In this process, one comes to realise that the Baltic Sea is not a dividing 
thing,” Dr von Ameln said. “It doesn’t divide nations by the waterline, rather it joins 
them. People are brought together by this common cultural good – this source of 
living for generations.”

But one of the most important factors was that, with the exception of Germany  
and Denmark, most of the other countries that had to provide stamps of approval 
were not going to be consumers of the natural gas that would flow through the 
pipelines. Sebastian Sass, Nord Stream Head of EU Representation from 2009–
2011, explained it this way: “You are dependent on the coastal states and their  
decision makers. You have to see that you are asking for permission to go through 
the front garden of a number of neighbours without directly delivering gas to them. 

The first question in relation to such countries is: ‘How do you keep them com-
mitted to a cumbersome process at the end of which you hope to receive your 
construction permits?’”

Political dimension dominates debate
The company announced the founding of Nord Stream in a press release in Octo-
ber 2006. In this statement, Nord Stream Managing Director Matthias Warnig also 
emphasised that the company would be intensifying cooperation with the coun-
tries around the Baltic Sea. The consultation phase had already started, however. 
Consultations with representatives of both the Parties of Origin and the Affected 
Parties had been taking place since April in Hamburg and St. Petersburg. By mid-
November, all nations had been officially notified of Nord Stream’s intention to build 
the pipelines. The permitting process was up and running. 

Although environmental and safety issues were the focus of many discussions, 
from the very beginning, it was political dimensions that dominated the public de-
bate, Dr von Ameln explained. There was a strong conviction among policy makers 
in the region, and the general public, that the project was more about geopolitics 
than about securing a reliable source of energy for Europe. The key to the success 
of the permitting phase was in confronting political criticism head on and providing 
as much transparency as policy makers and the public demanded.  
 
The process kicked off early, with 10 public hearings in Finland, Sweden, Den-
mark, and Germany over three months starting in November of 2006. In preparing 
the Espoo Report, Nord Stream’s exhaustive environmental impact assessment, 
the company had 13 public meetings in the region from March to July 2009. And 
stakeholders continued to be consulted regularly. By June of 2009, there had been 
a total of 19 consultations with Parties of Origin and Affected Parties. 

Alongside the formal meetings, Nord Stream also had the job of communicating to 
the public what the project involved. Nord Stream’s communications department 
played a key role alongside the permitting department in building public confidence 
in the project. As there was little general knowledge of offshore gas pipelines in 
some countries, the company went on a Pipeline Information Tour with a mobile 
exhibition installed in a truck. (See Pipeline Information Tour graphic on page 84.) 
“We drove to every marketplace and put up our stand in front of each town hall, so 
people could go in, see models, watch some movies, and could get an idea of what 
was going to happen,” said Lissek. “We showed them how the process works; how 
a laybarge manoeuvres around, how the pipes become a pipeline. All these things 
had to be communicated.”

This comprehensive itinerary of consultations, and the company’s genuine open-
ness and transparency, were disarming, because it was exactly the opposite of 
what most were expecting. “We turned out to be a very approachable company. 
We were communicating with different stakeholder groups in different countries in 
their language,” Lissek explained. The permitting process at Nord Stream has set 
a new benchmark for award-winning communication strategies for large infra-
structure projects. “We were very transparent. We took all concerns seriously that 
were brought to our attention. We talked to just about everyone who wanted to talk 
with us. It would be a struggle to find a project anywhere which had such a broad 
outreach programme.”

The strategy of openly addressing issues was also key at the EU level. “We talked 
with many different officials who were involved in the European Commission, along 
with the European Parliament and the media that covers EU issues,” explained 
Sass. “We had a semi-permanent staff in Brussels for a while and worked with sup- 
porting communications agencies. We treated the EU like another concerned coun-
try in terms of our outreach. When areas of concern were expressed, we brought in 
our experts on that issue to explain our position.” This level of engagement proved 
to be critical. Early in the process, the European Parliament received a citizens’ f�

November 2007

The route information document  
is submitted for public review.

In the process of identifying the best 
route, the project investigated several 
additional alternative routes. Acting 
on the feedback from stakeholders 
and authorities, Nord Stream chang-
ed the originally proposed route in a 
number of places and prepared route 
information documents titled “Status 
of the Nord Stream Pipeline Route in 
the Baltic Sea.”

November 30, 2007

Seminar held with fishermens’  
associations and authorities.

Discussions among expert attendees, 
including marine biologists, lawyers, 
engineers, fishermen, and authorities 
in Sweden and Denmark revealed 
that trawling over the pipelines would 
be possible as soon as the construc-
tion process is finished. Restrictions 
imposed during the construction 
process would later be lifted.

April 8, 2008 

The conditional application to the 
Swedish government to build a ser-
vice platform off the coast of Gotland 
is withdrawn as it is no longer neces-
sary with the new route.

 »Through open and transparent  
communication efforts during the  
permitting and construction phases  
in 2009 and 2010, Nord Stream was  
able to gradually shift the style of the  
public debate from politically driven to  
fact based. By the start of construction  
in 2010, media coverage was over  
90 percent neutral or positive.«
Ulrich Lissek  
Nord Stream Communications Director
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November 2008 

The S-route statement document 
with an optimised route around Born-
holm is submitted for public review. 
It was developed and investigated 
following a request earlier in the year 
by Danish authorities to evaluate an 
alternative route south of Bornholm. 
The findings were compared with 
the previous northern route and the 
process yielded a decision in favour 
of the S-route.

February 13, 2009 

At an international consultation meet-
ing in Copenhagen, it was confirmed 
that Nord Stream would submit the 
transboundary environmental report 
in the nine languages of the Baltic 
Sea states by the beginning of March. 
The authorities would then make the 
report available for public participa-
tion in line with the national legislation 
in each country.

Nord Stream submitted an extensive report which summarised the transboundary impacts that the pipelines could 
potentially have on the environment – the Nord Stream Espoo Report. This 2,500 page report was printed in English and the  

nine languages spoken around the Baltic Sea. The report featured approximately 200 maps on a variety of topics.

petition about the Nord Stream Pipelines. Concerns were raised that the process 
would not be open or transparent, and that there would not be sufficient consulta-
tion with the public and the environmental authorities concerned. As a result, the 
petition warned, there would be problems for the sensitive environment of the Baltic 
Sea. As Deputy Head of the Cohesion Policy and EIA Unit in the Legal Affairs and 
Cohesion Directorate of DG Environment, it was Anastasios Nychas’ job to ensure 
that a proper EIA was carried out. It was he who was in contact with the Member 
States responsible for the permitting procedure and with Nord Stream. In public 
hearings in the European Parliament, he explained that the EIA procedure and the 
Espoo Convention require public consultations to take place in a well-structured 
and well-defined way; an EIA is not a single document but a procedure, and if the 
information on the project is made available to the public according to the rules, 
there is a good chance that the right decisions will be taken.  
 
Nychas followed the procedure closely and reported regularly as a representative 
of the European Commission to the Petitions Committee of the European Parlia-
ment. With respect to the EIA procedure in particular, Nychas said the Commission 
underlined the fact that “as a result of numerous consultations of all the relevant 
national authorities including environmental ones, NGOs, stakeholders, and the 
public in general, the project was adjusted many times in the light of the new ele-
ments that were brought up either by studies and technical information [provided 
by Nord Stream] or by specific request.” This was an indication that the consulta-
tions followed the legal requirements in an open, efficient, and transparent way, 
which meant that, at the end of the procedure, the competent authorities were able 
to grant the necessary permits.

At the height of the permitting process, there were about 40 people in the permit-
ting department of Nord Stream along with about 20 in the communications de- 
partment, which also managed public affairs. “You really have to steer things act-
ively, and, to accomplish this, we brought many strategic consultants and advi-
sors on the environmental front. For each country, we had people who spoke the 
language. Having people explain things to the public and authorities in their native 
language is essential as it is a form of respect,” Dr von Ameln explained.

Thinking globally, acting locally
Lissek agreed that it was a priority to not only identify country-specific concerns 
related to the project, but also to develop a culturally appropriate communication 
approach for the Parties of Origin and Affected Parties. “Rather than ‘defend’ the 
project, our aim was to generate and maintain confidence in the consortium and 
the project itself. Nord Stream expanded its strategic communication structures 
in the countries affected by creating task forces for each country with someone in 
charge of communication locally who would be available by hotline. Our approach 
was ‘think global, act local.’ We succeeded in creating an understanding of the 
benefits of the project in an on-going, two-way information exchange with opinion 
leaders, stakeholders, the media, and the public.” 

Though the outreach aspect of the permitting process was a common element of 
the efforts in each of the nine nations involved, the individual needs and interests 
of each one varied substantially. “We had to develop a joint set of documents that 
suited everybody,” Dr von Ameln said. “That’s close to Mission Impossible. The 
ways of executing projects of this nature were as different as things can be. We had 
meetings with Denmark where they said we were providing too much information. 
Finland wanted more elaboration.” 

Dr von Ameln was responsible for the teams that developed the Espoo Report 
along with an information document that was provided to all the Parties of Origin 
to inform their neighbours about exactly what Nord Stream was planning to do, 
step by step. “We ended up with 2,500 pages for just that information document,” 
he said. The public referral rounds that started in 2006 and continued into 2009 
encompassed more than 200 public hearings, meetings, and conferences. f 

August 11, 2008

The White Book of Comments is 
submitted to relevant stakeholders.

This is a comprehensive record of 
Nord Stream’s extensive consulta-
tions with national authorities and the 
public in all Baltic Sea countries. It 
responds to more than 200 written 
comments and questions submitted 
by national authorities and individual 
stakeholders before June 2008.

March 9, 2009

Transboundary environmental 
report submitted to authorities.

According to the Espoo Convention, 
countries under whose jurisdiction  
a proposed activity is envisaged to 
take place must inform their neigh-
bouring countries about potential 
transboundary environmental 
impacts. Nord Stream provided the 
countries with the documentation for 
the Espoo Consultations in the nine 
languages of the states bordering the 
Baltic Sea, as well as English.

March - June 2009

Second public participation phase 
takes place over three months.

After the three-month participation 
period, the authorities of the nine 
Baltic Sea states shared the state-
ments received from the public and 
stakeholders. The authorities had 
to consider potential transboundary 
environmental impacts of the pipeline 
before issuing permits. 
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June 30, 2009

The Regional Water Administration 
issues a water permit for construction 
in Russian waters.

June 16, 2009

A final, two-day meeting of the inter-
national Espoo working group, which 
brings together representatives from 
various ministries and authorities of 
the nine Baltic Sea countries, is held 
in Stralsund, Germany. The countries 
shared the statements submitted by 
the public and stakeholders in recent 
months concerning Nord Stream’s 
transboundary environmental report.

October 2, 2009

Munitions clearance permit is ob-
tained from Finland. This is neces-
sary to start disposal of unexploded 
ordnance in Finnish waters.

Nord Stream spent some 100 million euros on environmental studies, route sur- 
veys, and technical planning, addressing the concerns that emerged from this 
outreach programme. 

Largest international consultation process ever held
The planned route for the pipelines did not pass through the territorial waters or 
EEZs of Poland, Estonia, Latvia, or Lithuania. Nonetheless, their involvement was 
required under the Espoo Convention, because the project could have transbound-
ary environmental consequences. No formal construction permission was required, 
but they could raise objections on the basis of environmental concerns, for exam-
ple. In much of the public discussion, the Baltic States of Estonia, Latvia, and Lith-
uania were bundled together. In reality, each country had its own approach and its 
individual issues. From Latvia, there was a balanced mix of both positive and criti-
cal statements from policy makers and the media. In Lithuania, public statements 
were more critical of the project. Estonia, meanwhile, had serious reservations 
about the project from the start. Its recent history as a Soviet satellite and the los-
ses it incurred at the hands of German and Soviet forces in the Second World War 
were all part of the historical legacy that influenced perception of the project. 

Early negotiations had revealed that Finland had environmental concerns about a 
portion of the route in their sector. Finnish authorities suggested moving it a few 
kilometres to the south to solve the problem, but this would put the pipeline into 
Estonian waters. That would have shifted Estonia’s status from an Affected Party 
to a Party of Origin. Nord Stream approached the Estonian government with a 
request for a permit to survey the seabed in their waters. The government rejected 
the application, based on technicalities of its offshore jurisdiction. It looked like an 
early standoff. In the end, Nord Stream went back to Finland and re-examined the 
route through its waters. A minor realignment was necessary to address environ-
mental concerns, but it was feasible. Estonia remained involved for the rest of the 
process as an Affected Party, continuing to communicate with the company and its 
neighbours on the question of how to minimise the environmental impact. In every 
country, public opinion and media coverage were influenced by history, politics, 
and geography. That went for Poland, too. Nord Stream offered the same transpar-
ent, pragmatic cooperation in Poland as it had elsewhere. They were invited to all 
cross-border environmental consultations and to put forward their concerns. 

One of many concerns in Poland was the issue of potential access for liquid natural 
gas tankers to the Polish harbours of Szczecin and Swinoujscie. The Polish posi-
tion, communicated through the EU level, was that the proposed pipelines would 
hinder future dredging of the seabed to accommodate a route for the outsized 
tanker ships. They argued that the construction of the pipelines would pose a risk 
to the principle of allowing goods and services to flow freely between Member 
States. Nord Stream examined the issue, implemented some modifications, and 
managed to demonstrate that the concern was unfounded. It required engag-
ing with a large number of stakeholders in Poland at the EU level in the European 
Commission and the European Parliament. “We ended up producing an amazing 
amount of material and new research to show EU policymakers that this concern 
was unfounded and there was no infringement of the EU law. It was a tremendous 
achievement,” Sass said. 

Denmark takes pioneer role
Denmark was the first nation to give the go-ahead for the project in October of 
2009. This was due to a number of factors. Its position on the project was neutral 
and constructive. The country has its own natural gas sources and is also an 
exporter. It had plenty of experience with offshore construction and had a different 
historical perception of Russia. A key issue for Denmark was the impact on its fish-
ing industry, but Nord Stream had an ambitious consultation programme with fish-
ing fleet owners. By mid-September of 2009, the company had agreements with 
fishing organisations in Denmark, Sweden, Finland, and Germany. These included 
mitigation measures to eliminate damage to trawlers, as well as compensation for 

the period in which the pipelines were being built. Nord Stream also employed local 
fishermen to maintain radio contact with their colleagues when the pipelay vessel 
was in fishing areas, a detail which helped ensure safety throughout the construc-
tion process, but also one which gained the trust with an important stakeholder 
group. “Honestly, Nord Stream isn’t a major topic of conversation for fishermen,” 
said Thomas Thomsen, a fourth-generation fisherman from Bornholm, Denmark.

Denmark was important because it was the only country not involved in the con-
sortium that had extensive experience with offshore infrastructure and projects of 
this nature and how to approve them. (Russia and Germany, the other two Parties 
of Origin, are home to shareholder companies in Nord Stream.) Its actions were 
being watched closely by Finland and Sweden. “The way Denmark handled the 
permitting process was pragmatic and not dramatic. It really helped the other na-
tions to proceed,” Dr von Ameln explained. 

A challenge from Finland
Those other nations were Finland and Sweden. The permitting process took dif-
ferent routes in both nations. Unlike Denmark, Finland had little experience with 
offshore pipeline construction and related permitting procedures. Finland is also 
particularly sensitive to environmental issues; many of the most vocal Baltic Sea 
environmental groups, foundations, and institutions are located there. But the Finns 
were used to dealing with Russia and had a very pragmatic approach in communi-
cating with their neighbour.

Finland’s commercial issues related to disruptions to sea traffic in the Gulf of Fin-
land. The Gulf is narrow and is heavily used by oil tankers, container ships, and 
chemical tankers. But paramount were environmental questions. One major con-
cern was that sediment on the seabed in the Gulf was contaminated with pollut-
ants, unexploded munitions from the First and Second World Wars, and chemical 
munitions. The Finns were afraid that any kind of subsea construction would lead 
to these sediments being mixed with the water column, transported by underwater 
currents, and spread into larger areas, possibly getting into the food chain.

Nord Stream needed to find a way of constructing the pipeline that would minimise 
any interaction with the seabed, which, in the Gulf of Finland, is very rocky and un- 
even. Those measures included a reappraisal of the route through Finnish waters, 
to ensure that the pipeline was positioned on flat seabed surfaces wherever possi-
ble. Where there were no other options, precise rock (gravel) placement took place 
to support the pipelines, instead of the more conventional practice of dredging or 
blasting. To lay the pipelines themselves, Nord Stream used a special, dynamically 
positioned pipelay vessel, which functions without anchors. 

Still, media in Finland remained sceptical of the proposition. Therefore Nord Stream 
took extraordinary efforts to reach out to both journalists and the public. “The facts 
were in our favour; this was our best argument,” said Sass, who was Permitting 
Manager for Finland from 2007–2009 prior to taking on the role of Head of EU Rep-
resentation. “I think face-to-face discussion is the best form of advocacy, rather 
than lavish campaigns or events. You sit down with people – activists, journalists, 
members of parliament – and discuss their concerns. We spoke to an enormous 
number of people.” And it worked. When people saw that the company was taking 
their concerns seriously and working on solutions, pressure against the project 
eventually vanished, Dr von Ameln said. “Today, Nord Stream is no longer an issue. 
It’s just there. That’s the best result you can have. People have realised there is no 
disturbance from it, and everything continues as it did before. There is just more 
natural gas now and a more secure supply. That was our goal all along.”

Sweden raises a security issue
Many stakeholders in Sweden had a less pragmatic perception of the pipeline pro- 
ject than their Finnish counterparts, who have a wealth of experience in dealing 
with their Russian neighbour. And like Finland, Sweden had little experience with f 

Visitors at the public hearing held in Turku, Finland, in 
March 2009 attend a detailed presentation about the 
pipeline project. This was one of 200 public meetings 
held from 2006–2009.

October 20, 2009

Denmark is the first country to 
grant construction permit.

Denmark grants the permit for the 
Danish section, which runs through 
87.7 kilometres of its territorial wa- 
ters and 49.9 kilometres of its EEZ.

November 5, 2009

EEZ permits granted by Finland 
and Sweden on the same day.

The Swedish and Finnish govern-
ments grant permits to utilise their 
EEZs, which are 506 kilometres and 
374 kilometres long respectively.

December 18, 2009

Permit granted by Russia to  
construct offshore section. 

The Russian offshore permit to build 
the 123 kilometres offshore section 
is granted by the Russian Federal 
Supervisory Natural Resources Man-
agement Service (Rosprirodnadzor).  
It follows the active participation of 
the Ministry of Natural Resources 
and Environment of the Russian 
Federation. The dry section (onshore) 
permit for constructing the 1.5 kilo-
metre section at Portovaya Bay near 
Vyborg had already been issued on 
December 1 by the Russian Ministry 
of Regional Development.

 »We treated the European Union like  
another concerned country in the  
level of our outreach. When areas of  
concern were expressed, we brought  
in our experts on that issue to explain  
our position.«
Sebastian Sass  
Nord Stream Head of EU Representation

Chapter 3 Politics & Permits 73



February 26, 2010

The German Federal Office for Ship-
ping and Hydrography approves 
re-routing along a 12-kilometre sec- 
tion in the German EEZ to ensure un- 
restricted access to the Polish ports 
of !winouj"cie and Szczecin. Four 
months later, the Stralsund Mining 
Authority gives its approval for meas-
ures in German territorial waters. 
Nord Stream applied to trench a 
20-kilometre section of the pipelines.

pipeline projects of this size. There was a wide-ranging political discussion where 
geography and history played a role. It was also relevant that Nord Stream had 
been recognised since 2006 by the EU as being a project of European interest 
within the framework of the TEN-E guidelines. The guidelines were established 
in order to increase competitiveness in the electricity and gas markets, and to 
reinforce security of supply while protecting the environment. In mid-2009, Sweden 
took over the six-month rotating presidency of the EU. The project’s status within 
the EU could not be ignored. But in the years leading up to its presidency, there 
was a lively debate about the project in Sweden.

Swedish permitting protocol required Nord Stream to submit an exhaustive appli-
cation for review before actual consultations took place. The result was that initial 
statements from the Swedish environment ministry suggested that the application 
was insufficient. The ministry was actually referring to the consultation process that 
was to follow. But the media interpreted this as an outright rejection. Nord Stream 
was playing catch-up from the start.

Nothing captured the public’s imagination as much as a claim made in the press 
that Sweden’s security interests were compromised by the construction of the 
pipeline. Several critics saw no economic or other interest for Sweden in the plan, 
and urged the government to block the scheme on the basis it would create a 
stronger Russian presence in Swedish waters. Many politicians as well as some 
military analysts lined up to support the thesis, which Nord Stream saw spreading 
quickly into the general public. An unmanned maintenance station, planned for 
about 68 kilometres northeast of the Swedish island of Gotland, created the most 
suspicion. There were fears this outpost would be used for spying by Russian intel- 
ligence forces. The station was initially planned to provide internal access to the 
pipelines at a midway point for maintenance and monitoring. The company re-
sponded to this by inviting Swedish authorities to inspect the station whenever they 
wanted in the interest of full transparency. But by that time, the debate had become 
so heated that the offer was rejected. 

Ultimately, the solution was to redesign the pipelines to make the maintenance out- 
post unnecessary. Pipeline technology improvements meant that another solu-
tion was now available – maintenance could be undertaken by intelligent pipeline 
inspection gauges (PIGs), which travel the entire length of a pipeline and detect ir-
regularities. Nord Stream was therefore able to withdraw its application for the ser-
vice platform. The issue was a good illustration of how perception can sometimes 
differ from the facts, but that it is nevertheless important to take it seriously in order 
to respond to the concerns of stakeholders. “Much of our work in the early stages 
of the project and during the permitting phase was to rationalise initially politically 
charged, emotional debates by focusing on technology, energy security for Europe, 
and the commercial soundness of the project, and thereby address concerns,” 
explained Lissek. The Swedes and the Finns signalled their approval of the project 
on the same day in November of 2009. 

The permitting process in shareholder nations
The permitting process took a different tone in Germany and Russia. The pipelines 
not only pass through the territorial waters of both Russia and Germany, they also 
enter and exit the Baltic Sea on their coasts, at Vyborg and at Lubmin. Additionally, 
companies from both Germany and Russia are shareholders in Nord Stream, which 
meant that there was a great deal of experience within the Nord Stream consortium 
in dealing with permitting authorities in the two countries. The political environment 
in Germany posed fewer challenges for the permitting process than in Estonia, Fin-
land, or Sweden because there was one clear authority in charge. 

In contrast, in Sweden, for example, the permitting team dealt with over 40 authori-
ties. In Germany, the environmental story far outweighed the political one. The pro- 
cess was eased by the fact that there were clearly drawn lines of authority for add- 
ressing these concerns. “In Germany, we needed two permits, one for the territorial 

waters and one for the EEZ. We were very lucky that the two authorities in charge 
joined forces, because there also had to be intra-authority approval. We were 
dealing with a clear, leading authority,” Dr von Ameln said. This streamlined the 
permitting process in Germany immensely. Still, the German requirement that all 
environmental eventualities had to be addressed made the permitting documenta-
tion much more extensive than in other nations. The document was in excess of 
3,000 pages of material.

A milestone in cooperation between the EU and Russia 
The Russian government is the controlling shareholder in Gazprom, which in turn 
is the leading shareholder in Nord Stream. However, this did not sway the thorough 
permitting process in Russia, where environmental concerns were at the forefront 
of discussions. The Ministry of Natural Resources and Environment of the Russian 
Federation was actively involved in overseeing the permitting process, and it en-
sured public access to the Espoo Report. NGOs were also active participants in 
the environmental discussions in Russia.

“At the beginning, attitudes toward the pipelines were very negative,” explained 
Roustam Sagitov, Director of the Baltic Fund for Nature, based in St. Petersburg. 
“But when our organisation checked to see who was really behind the objections, it 
turned out the opposition was based mostly on political grounds, not environmen-
tal. Nord Stream involved all the affected stakeholders around the Baltic and even, 
to a certain extent, accepted their views. That was not so common in Russia.” 

The most significant aspect of the approval process in Russia was its participa-
tion in the environmental consultations stipulated by the Espoo Convention. Russia 
had signed the United Nations accord on transboundary environmental impact 
assessments but had not formally ratified it. Yet it behaved as if it had. That was not 
only good for the environment – “politically, that is one of the biggest milestones 
for EU-Russia cooperation,” Dr von Ameln explained. Russia saw that its own eco-
nomic interests (in this case, expanding markets for natural gas in Europe) could 
be served even through full compliance with an international environmental treaty. 
At the same time, the Baltic States saw their giant neighbour could be addressed 
through a formal process whenever concerns arose about transboundary environ-
mental impacts. 

The last permit arrives
After the arrival of final permits from the authorities in Russia and Germany in the 
last days of 2009, the only outstanding permit left, a Technical Water Permit from 
Finland, arrived in February 2010. This formally signified an end to the permitting 
phase, which had started three years earlier. Only weeks after the arrival of the 
permit from Finland, the official start of construction of Line 1 of the twin system 
was celebrated in Vyborg, Russia. 

When the plans for the project were first presented to the public in 2005, and 
throughout the permitting phase, Nord Stream was possibly the most unpopular  
infrastructure project in Europe. Over the ensuing months and years, the permit-
ting and communications teams pulled out all the stops in their efforts to convince 
policymakers, environmentalists, and the general public that the pipelines posed 
no threat. The company took measures as small as installing sound-dampening 
windows to reduce noise pollution in houses near a pipe marshalling yard in Slite, 
Sweden, and as large as altering the route of the pipelines where feasible to avoid 
natural habitats. 

“We no longer had to face the fierce opposition or deal with the media backlash 
that we had contended with at the beginning in almost all of the Baltic Sea states,” 
Lissek explained. “By late May 2012, when the plan to conduct a feasibility study 
for a third and fourth line was announced, the media largely reported it in a neutral, 
factual way, without speculation or conspiracy theories, or any of the political rheto-
ric of the past.” •

December 21 and 28, 2009

Germany grants first and second 
construction permits.

On December 21, the permit is issued 
to construct the 50 kilometre section 
through German territorial waters with 
the landfall in Lubmin. A week later, 
the Federal Maritime and Hydrogra-
phic Agency (BSH) grants the permit 
to construct the 31 kilometre section 
in Germany’s EEZ.

February 12, 2010

Finland grants water permit – the 
last of the permits needed.

The Finnish Water permit comple-
ments the earlier permit granted by 
its government for the Nord Stream 
consortium to use Finnish waters.

July 15, 2011

Danish Energy Agency grants 
permit to operate Line 1.

The application for Line 1 was sent in 
March – exactly two years after the 
company applied for permission for 
the construction of the pipelines.

July 10, 2012

Danish Energy Agency grants  
permit to operate Line 2.

It grants the operations permit to 
Nord Stream as it met and fulfilled all 
the requirements and commitments 
stated by the Danish Energy Agency 
in the construction permit.

Visitors of Nord Stream’s Pipeline Information Tour  
(more information on page 84) in St. Petersburg, Russia, 
learn how a subsea pipeline is made thanks to this scale 
model of a laybarge.

 »Today, Nord Stream is no longer an issue. 
It is just there. That is the best result you 
can have. People have realised that there 
is no disturbance from it, and everything 
continues as it did before. There is just 
more natural gas now and a more secure 
supply. That was our goal all along.«
Dr Dirk von Ameln  
Nord Stream Permitting Director
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 1 May 28, 2007 Financial Times
 2 September 09, 2007 Financial Times Deutschland 
 3 November 02, 2007 Frankfurter Allgemeine Zeitung
 4 April 21, 2008 Der Spiegel
 5 May 07, 2009 Russia Today
 6 March 15, 2010 Financial Times
 7 April 10, 2010 Frankfurter Allgemeine Zeitung
 8 June 12, 2010 Neue Zürcher Zeitung
 9 October 04, 2010 STERN
10 November 09, 2010 The Wall Street Journal
11 August 26, 2011 Aamulehti
12 November 07, 2011 Le Figaro
13 November 07, 2011 Deutsche Welle
14 November 08, 2011 Börsen-Zeitung
15 November 09, 2011 Frankfurter Allgemeine Zeitung
16 November 14, 2011 New Europe
17 November 14, 2011 The Wall Street Journal
18 November 13, 2011 Welt am Sonntag
19 September 24, 2012 Offshore Energy Today

 T
he project in the early days of 2006 and 2007 faced 
considerable opposition from stakeholders in many 
countries – and over a broad range of issues. The critics 
were very vocal, often creative in their allegations, and 
they commandeered the media debate early on – casting 
a shadow over Nord Stream’s arguments. Reports on  

the project were often dominated by damaging or speculative state-
ments. In fact, Nord Stream’s media monitoring showed that more 
than 40 percent of all coverage in the countries around the Baltic Sea 
was of a negative bent. The debate in the media, however, did not fully 
reflect public opinion. An opinion poll conducted in 2008 in all of the 
countries around the Baltic Sea by Forsa, an internationally recognised 
research institute, showed that the public was considerably less critical 
of the project than was the media. The disparaging media sentiment 
was a concern to the company, as it posed the potential threat of dam-
aging the reputation of both the project and its shareholders during  
the complex permitting process. Comprehensive media monitoring, 
which covered 13 countries and over 40 media outlets, was set in mo-
tion to identify issues and critics – but also proponents of the project. 

“Hot topics” such as munitions clearance and environmental impacts 
were dealt with head on. Nord Stream developed substantial argu-
mentation and detailed proof-points, and analysed and commission-
ed studies on a host of issues. Gradually, the facts that the company 
presented to stakeholders around the Baltic region and beyond helped 
to rationalise the debates and reinforce confidence in the project. The 
headlines became more neutral and were driven by facts, rather than 
politics. By the time construction of Line 1 started in April 2010, the 
company was able to emphasise the economic and environmental sig-
nificance of the pipelines for Europe without reawakening the political 
controversies that had dogged the early days of the project. With the 
successful inaugurations of Line 1 in November 2011 and Line 2 in  
October 2012, the media sentiment improved once again, and about 
90 percent of reports were positive or neutral in tone. A majority of 
headlines now hailed the project as a major feat of sustainable engi-
neering and a new lifeline for the European energy supply. This shift in 
opinion, hard won through addressing issues in meetings and discus-
sions with stakeholders and media over nearly six years, is reflected in 
the Forsa public opinion poll conducted in summer 2012. •
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O
ne of the most challenging chapters of the permitting process 
revolved around the unique geographic, ecological, and historic 
characteristics of the Gulf of Finland. Limiting potential environ-
mental impacts during the construction of the pipelines was a 
key issue discussed by national authorities and environmental 
organisations, including the World Wildlife Fund (WWF) Finland. 

Therefore, Nord Stream engaged in a dialogue on two fronts to address concerns, 
dealing directly with regulatory authorities in Helsinki, and with non-governmental 
organisations (NGOs), such as the WWF Finland.  
 
One of Nord Stream’s important NGO contacts in Finland was marine biologist  
Dr Anita Mäkinen, who was Head of the Marine Programme at the WWF Finland 
from 2000–2009. She was involved in evaluating infrastructure projects planned in 
the Baltic Sea, and also acted as the WWF’s Head of Delegation to the International 
Maritime Organisation, the United Nations (UN) agency responsible for the preven-
tion of marine pollution by ships. “This [Nord Stream] was the very first case where 
the Espoo Convention was used to evaluate an infrastructure project of this size, 
covering the whole Baltic Sea, and in which the Russian Federation collaborated as 
though it had ratified the Convention,” Dr Mäkinen explained. 

“There were also the national Environmental Impact Assessments (EIAs) we need-
ed to evaluate,” she said. There were differing opinions in the WWF countries about 
the project and the use of gas as a bridge fuel to renewables. Initially, WWF Finland 
was also debating its stance on the use of natural gas. At the beginning of the pro-
ject, it was not in favour. After many discussions, the WWF Finland came to another 
conclusion, Dr Mäkinen said. “Finally, our view was that, while we are not wholly in 
favour of it, we know that it is an interim solution. And quite a few states were in fav- 
our of having the pipeline, especially to ensure gas and energy in Europe.”

The concerns from NGOs and other authorities in regard to building the pipelines 
in the Gulf were considerable, going beyond the fragile nature of the ecology of the 
Baltic. The Gulf was contaminated by toxic chemicals from industrial production 
and with thousands of munitions, ditched after conflicts in the region during the 
Second World War. Over the years, the toxins have leaked into the sediment, and  

it was feared that disturbing it as the pipelines were under construction would re-
lease the toxins into the water column. Clearing mines from the Second World War 
presented potential problems for an already diminishing community of Baltic ringed 
seals in the region, according to the WWF Finland. 

Environmentalists were concerned that controlled, or even uncontrolled, explosions 
of the mines could inadvertently harm seal populations, some of them only 9 kilo-
metres from the route on a sanctuary located on Kallbådagrund. In the winter, seals 
in the area emerge frequently from the water to rest and socialise on ice chunks, 
a phenomenon known as hauling-out. Some of these haul-out sites were close to 
the route, and there was concern that breeding patterns might be disrupted. There 
were also issues to contend with below the sea’s surface. 

Many parts of the seabed in the Gulf of Finland are rough and rocky, posing some 
difficulties in laying the pipelines. Normal procedure would be to blast away large 
rock formations with explosives to create an even bed to contain the transport 
structure – a procedure with possible threats to animal and plant life. Nord Stream 
took all of these concerns into consideration and developed monitoring pro-
grammes and safe munitions clearance plans. It also made adjustments to the 
route planning for the pipelines where feasible.

While the WWF Baltic Ecoregion Position Statement on the pipelines released in 
mid-2009 was still critical of many of Nord Stream’s risk assessments, neverthe-
less the organisation supported the concept of an offshore gas pipeline system as 
a means of transport, rather than liquid natural gas delivery by tanker. It was also 
appreciative that Nord Stream was open to seeking discussions with NGOs. “At 
the beginning, I was quite surprised that they were also talking to NGOs, not only 
with governmental people. They wanted to hear what we had to say,” Dr Mäkinen 
explained. “I also admired the structure Nord Stream had put together. They had a 
team in each country and they had their own conference calls and meetings, and 
sharing the views in different countries. They had public consultation events in each 
country. They even had a truck tour in Finland where they had discussions with 
people. I visited it.”

Nord Stream was able to work with both environmentalists and the Finnish permit-
ting authorities in order to achieve a satisfactory result in addressing the concerns. 
The company investigated requests to shift the route of the pipelines through the 
Gulf of Finland slightly to the south, where conditions on the seabed were more fa-
vourable. That route posed problems of its own, so Nord Stream slightly altered the 
original course. “I was satisfied that they changed the route,” Dr Mäkinen explained.

Nord Stream also scheduled construction so as not to coincide with the winter 
months, which could have posed a threat to the Baltic ringed seal population dur-
ing haul-out periods and the traffic separation schemes for shipping (GOFREP – 
Gulf of Finland Reporting system). “With regard to our concern about the impact of 
munitions clearance on bird and marine mammal species, Nord Stream promised 
that there would always be people who would scare off the species in the area 
before the start,” Dr Mäkinen explained. 

A clear plan for safe munitions clearance was established. (See munitions clear-
ance article on page 49.) Once an optimal route was set in terms of technical feasi-
bility and environmental soundness, Nord Stream also took appropriate measures 
to ensure the minimum disruption of toxic substances during the construction 
phase. These included using a special pipelay vessel, the Allseas’ Solitaire, that did 
not require constant anchoring and re-anchoring as it moved across the surface 
thanks to its dynamic positioning system, which uses thrusters rather than anchors. 
“It was very important how they decided to lay down the pipelines,” Dr Mäkinen 
said. Instead of blasting rock formations to create an even path for the pipeline, the 
company built underwater supports, or rock berms, that crossed natural gaps in 
the subsea terrain for the pipelines to rest upon. •

Addressing Concerns 
in the Gulf of Finland 

 »At the beginning, I was surprised that 
Nord Stream was also talking to NGOs, 
not only to governmental people. They 
wanted to hear what we had to say.«
Dr Anita Mäkinen  
Marine biologist, Head of the Marine Programme at the 
WWF Finland from 2000–2009

A CTD (conductivity, temperature, depth) instrument 
generates depth profiles of physical, chemical, and bio-
logical conditions. Mounted above the CTD, the rosette 
sampler contains a circle of water bottles set to trip at 
specified depths, collecting water for later analysis.
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What were the roles of your agencies in 
the Danish permitting process?
Hanne Rädeker: The Energy Agency is 
responsible for everything to do with energy, 
production, consumption, and climate ques-
tions. We were the place Nord Stream came 
to first in Denmark, and we contacted the 
other agencies that were also to be involved.
Laila Wieth-Knudsen: The Nature Agency 
under the Danish Ministry of the Environment 
is responsible for the Espoo Convention. 
The Convention deals with the assessment 
of the possible transboundary impact on the 
environment of an activity. 

How did you coordinate with all the other 
agencies in Denmark?
Rädeker: From the beginning, we set up a 
working group of 10 to 12 colleagues from 
other agencies who had the knowledge need-
ed for the project. At most of the meetings 
with Nord Stream, they were all there.

Can you explain the legal background?
Rädeker: The overall frame was the Conti-
nental Shelf Act, which implements the United 
Nations Convention on the Law of the Sea. 
The Convention was common for all the nine 
countries around the Baltic Sea. They might 
have it in their national law in a slightly differ-

ent way, but the content was more or less the 
same with regard to the obligations and rights 
of the states. Under the Convention, states 
must permit pipelines to cross their continen-
tal shelf – as long as it is outside their territo-
rial waters – but also ensure that it is safe and 
it won’t harm the environment. 

What was the starting point of the per-
mitting process in Denmark?
Rädeker: There was a long process before 
Nord Stream handed in its application. 
When the company contacted the Energy 
Agency, we already knew about the project. 
We started working out what we were going 
to ask Nord Stream to do, and we provided 
an idea of what our requirements were. In 
Denmark, we prefer to work closely with 
companies from the beginning so that the 
material they prepare fulfils our requirements 
and to avoid a situation in which they carry 
out work that goes down a route on which we 
cannot agree. When the application for the 
pipelines was handed in, the Energy Agency 
told the company that we considered it to 
be complete. But this did not mean that the 
permit was a given – we told them that some 
issues might require further elaboration as a 
result of the public hearing process and work 
with the permit.

At what point did you become involved 
with the other countries?
Wieth-Knudsen: It officially became a case 
on April 19, 2006 when we held a meeting 
with all of the representatives from all the  
Baltic Sea countries in Hamburg, at the 
Federal Maritime and Hydrographic Agency. 
At the time, it was common knowledge that 
there would be a project of that size. We 
knew we had better meet with the Baltic Sea 
countries and discuss how to handle this. 

Were you familiar with the authorities 
from the other countries?
Wieth-Knudsen: We already had some 
experience working together on other cases, 
and some of them are the same individuals 
who attend special meetings about the  
Espoo Convention. 
Rädeker: But the scale was new. It was 
unique to have a project where five countries 
have an application for a permit for the same 
project and you involve nine countries. 

Which language did you use to commu-
nicate between nine countries?
Rädeker: At our first meeting in Hamburg we 
decided on “Baltic English.” This is an expres-
sion which the head of the first common 
meeting invented. 

Under the Espoo Convention, which 
countries did Denmark have to consult?
Wieth-Knudsen: We decided that all the 
countries around the Baltic Sea should be 
involved, because this was a project cross-
ing the whole Baltic. The pipelines would 
cross the waters of five countries: Russia, 
Finland, Sweden, Denmark, and Germany. 
These five countries are the Parties of Origin, 
which means that the pipelines cross these 
countries’ territories. We had to notify our 
neighbours, the Affected Parties. All five 
countries notified all the Baltic countries. We 
sent a letter saying there may be transbound-
ary impacts on your country and asking if 
they had comments. The neighbour country 
could then say if they had any comments 
and if they wanted to participate in the plan-
ning procedure. All the Baltic Sea countries 
wanted to participate, and they all received 
the documentation concerning the project.

Had you previously discussed the time-
frame for receiving comments and mak-
ing decisions?
Wieth-Knudsen: Yes. We worked together 
on a common letter and timeframe. We all 
agreed on a draft and then we discussed 
when would be suitable to send it out. It was 
important that all the Baltic countries got the 
same information at the same time.

What was a concern of your neighbours?
Wieth-Knudsen: The munitions that were 
dumped after Second World War not far from 
the island of Bornholm. We had to ensure that 
the building of the pipelines would not stir up 
poisons in the sediment that could spread 
and damage the environment.

What were the issues within Denmark?
Rädeker: The main question was how to 
route the pipelines around Bornholm. There 
were many different investigations into vari-
ous possible routes. It was a lot of work for 
Nord Stream, and for us. Their first choice 
was not feasible because it was in an area 
where the border between Denmark and 
Poland is not clear. You couldn’t put the 
pipelines there because you didn’t know 
which country was going to handle the permit 
application. We had to look for other options. 
At one point, we thought that a route north of 
Bornholm would be a good choice. But look-
ing closer, we found that we had some con-
cerns, together with Sweden, that the heavy 
traffic there might be a risk. We said it wasn’t 
impossible to lay the pipeline there, but to 
lower the risk, we found another route east 
and south of Bornholm. We used the ALARP 

principle, meaning to lower risk as far as 
reasonably possible. It took some discussion 
with Nord Stream to convince them that this 
route was better. They were concerned about 
the poisonous gas and Second World War 
munitions dumped east of Bornholm. But we 
know a lot about it. The Royal Admiral Danish 
Fleet have a station there with poison gas 
specialists. They said it wouldn’t be a pro- 
blem to lay the pipelines in that area as long 
as it was done following their instructions. 
We said to Nord Stream, we will stand behind 
you and inform the public that you took our 
concerns into account and moved the route. 

Once you had defined that as the route, 
what were the other issues that needed 
to be taken into consideration?
Rädeker: There were many, such as the 
quality of the sea bottom, spreading of sedi-
ment, cultural heritage sites, influx of water 
from Kattegat into the Baltic Sea, just to men-
tion a few. And we decided together with the 
Swedes that it would be better not to lay the 
pipelines during the cod spawning season. 

What concerns did local fishermen have?
Rädeker: We informed Nord Stream that  
it was important that the fisheries would  
not be negatively affected. Bornholm is a 
small island, dependent on its fisheries, and  
Nord Stream worked closely with them. At 
first Nord Stream said it was not a problem  
to fish with a trawler over the pipelines. It 
turned out that the fishermen’s boats didn’t 
have strong enough engines to pull over the 
pipelines. Therefore the company developed 
new trawling gear that could be pulled over 
the pipelines. As an added bonus, this meant 
that the fishing boats needed less fuel. It was 
also better for the environment because the 
new gear caused less damage to the seabed. 

The formal application was submitted in 
2009. What was the next step?
Rädeker: We sent it out for public hearings 
over 10 weeks. We had to coordinate with 
the other countries. And we had agreed that 
Nord Stream would send the application to all 
five countries on the same date, and we had 
agreed that we would start the public hearing 
process on the same date too.

What kind of response did you get?
Rädeker: From Denmark, we got respon- 
ses mostly from public agencies and non-
governmental organisations (NGOs), but 
nothing much from the general public. Den-
mark is used to gas pipelines. It was not so 
special for us. We’ve had an offshore industry 

for many years in the North Sea. We have 
enough natural gas supplies for ourselves 
and for export to the southern part of Swe-
den, and to the northern part of Germany.  
We are a gas country and have the legislation 
on how to deal with a project such as this.

What happened following the public 
hearing period?
Rädeker: We had started work earlier on the 
permit, because it was quite a big task. There 
are a lot of issues to address, technical and 
environmental. We worked through them all 
and made the necessary changes. Then we 
drafted the construction permit.

And you were the first country to grant a 
construction permit?
Rädeker: Yes, on October 20, 2009, but the 
other four countries followed shortly after. By 
the end of the year, all five countries – Russia, 
Finland, Sweden, Denmark, and Germany –
had granted permission to lay the pipelines.

Were there any issues that arose during 
the construction phase?
Rädeker: Things developed as they were 
supposed to and they finished on time. In 
my opinion, that was the result of very good 
preparation. There weren’t so many surprises 
in our area of the route.

What is your role going forward?
Rädeker: It is like any other offshore instal-
lation. In the permit, there are a set of rules 
about Nord Stream’s future obligations in 
ensuring the safety of the pipelines and how 
to work together with the authorities monitor-
ing this issue.

Were there any areas that set a bench-
mark from a Danish point of view?
Rädeker: It was new to have an applicant in 
a position to make changes where feasible. 
We had a unique, positive cooperation with 
Nord Stream. 

Do you think that other companies can 
learn from this?
Rädeker: Yes. What I preach to everybody 
is, if companies and authorities thoroughly 
address all possible issues before the start  
of construction, they can avoid costly stops 
and problems during construction. I think 
Nord Stream would agree that the time and 
effort spent to get to the bottom of the vari-
ous issues and agreeing on solutions was 
worth it. In my opinion, it was an important 
factor in ensuring that the pipelines were built 
on time and without major problems. •

The Danish Energy Agency granted permits to Nord Stream to construct and operate its pipelines in Danish waters.  
Hanne Rädeker is a former special legal adviser at the Danish Energy Agency, who retired in 2010. Her colleague  

Laila Wieth-Knudsen is a senior adviser at the Danish Ministry of the Environment, responsible for the Espoo Convention. 
They worked on Nord Stream’s permit application in Denmark from the beginning. 

Together with Danish Authorities, Preparation 
Proves Key to Successful Completion
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Nord Stream Pipelines

Facts & Figures: 
Politics & Permits

Communications

 10
languages. Nearly every  
publication, whether printed  
or online, was translated into  
10 languages – the nine lan-
guages of the Baltic Sea  
countries and English.

 13
countries were covered by
media monitoring and commu-
nication activities.

 150 
reports on market develop-
ments related to the project 
produced by third parties were 
studied by Nord Stream. 

272
press releases were issued 
by Nord Stream between its 
foundation in 2005 and the end 
of 2012.

Combatting controversy with facts

The Nord Stream Pipelines are one of the largest contemporary infrastructure projects and 
are of strategic importance to Europe’s energy security. At its outset, however, the project 
faced considerable opposition from stakeholders around the Baltic Sea. Their concerns 
ranged from worries that the new gas pipeline would destroy the fragile environment of the 
Baltic Sea, through to political issues stemming from the recent history of relations between 
the Baltic Sea states and Russia.

Nord Stream decided early on that open and transparent communication throughout all 
stages of the project’s development was critical. By speaking directly to people across the 
region in their own languages; by addressing all concerns raised by the various stake-
holder groups – politicians, environmentalists, marine industry representatives, fishermen, 
members of the public; and by providing regular, updated information in newsletters and 
brochures, on the Nord Stream website and YouTube channel, in public meetings and con-
sultations; Nord Stream succeeded in establishing a fact-based dialogue and in convincing 
the majority of the safety and necessity of the project.

Comments

More than 200 comments were received 
during the public participation process.

9 
The authorities responsible for 
issuing the permits in each of the 
Parties of Origin were:

Denmark
· Danish Energy Authority

Finland
·  Ministry of Employment and  
the Economy

·  Regional State Administrative 
Agency for Southern Finland

Germany
·  The Stralsund Mining Authority
·  The Federal Maritime and Hydro-
graphic Agency

Russia
·  Leningrad Region Administration
·  Ministry of Natural Resources
·  Various Russian federal  
authorities

Sweden
·  Swedish Ministry of Enterprise

5 
Parties of Origin. They are the 
countries through whose territo-
rial waters or Exclusive Economic 
Zones (EEZs) the pipelines pass.

9  
Affected Parties. These are  
the neighbouring countries  
whose waters are adjacent  
to the planned route. Parties  
of Origin were also Affected  
Parties, insofar as they were  
affected by the project’s impacts 
in a neighbouring country.

Permitting

4
The years it took from the first  
Espoo consultation process to  
the beginning of construction.

 16
Number of Espoo consultation  
meetings with the Parties of
Origin and Affected Parties. 
 

25 
public hearings took place across 
the region: Finland: 10; Sweden: 4; 
Germany: 2; Russia: 2; Denmark: 2; 
Estonia: 2; Lithuania: 2; Latvia: 1.

3,800
stakeholder inquiries were an-
swered by Nord Stream during
the consultation period.

24 hours
Nord Stream responded on  
average within a day or less to  
inquiries on topics where the an-
swers were readily available.  
Where the answer was not already 
known, further research was first 
undertaken before responding.

935
copies of the Espoo report  
were printed. The reports were 
published in the nine languages  
of the Baltic, as well as in English. 
The longest was the Russian  
version at 2,769 pages, and the  
Estonian version at 2,477 pages 
was the shortest.

2,073
Espoo report DVDs produced.  
The DVDs were distributed to  
various organisations and  
stakeholders in each of the  
Baltic countries concerned.

 60 %
  Comments by state authorities

 20 %
   Comments by both regional and  

municipal authorities

  20 %
   Comments by NGOs and other groups  

of stakeholders, including environmental 
agencies and research institutions.

500
media sources were monitored
regularly to keep up to date 
with the development of views 
on the project in each country.

500
articles a month on average 
mentioned Nord Stream, an 
average of 6,000 a year.
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30
31

32

33

 2008

1  Visby

2  Aland

3  Kotka

4  Groningen

5  Zug

6  Ludwigshafen

7  Kassel

8  Bornholm

9  Turku

 2009

10  Groningen

11  Helsinki

12  Turku

13  Hanko

14  Mariehamn

15  Kotka

16  Stockholm

17  Norrköping

18  Oscarshamn

19  Kalmar

20  Karlskrona

21  Karlshamn

22  Malmö

23  Visby

24  Moscow

25  St. Petersburg

26  Vyborg

27  Lubmin

28  Greifswald

29  Stralsund

30  Sassnitz

31  Plön

32  Güstrow

33  Dresden

How do you build a pipeline?
 

A scale model of a laybarge was on 
display to illustrate how the pipes are 
welded on board, then lowered to 
the seabed as the vessel moves on. 
Visitors learned that the vessel is 
effectively a floating factory and the 
focus of the construction process.  
Illustrating what a laybarge looks like 
was important because very few peo-
ple will ever get to see one in action. 

Providing answers to the 
public’s questions

 

The tour was a key distribution channel 
for printed information. Among the bro-
chures and information sheets avail-
able to visitors was “Ten Answers 
About the Nord Stream Pipeline,” 
an easy-to-read compendium 
addressing the most important 
questions people raised about 
the project. Nord Stream country 
representatives were on hand to 
personally answer questions, and 
those who were interested could 
sign up to receive regular updates on 
the project via email.

Bringing life to the  
Nord Stream story

 

An informative and entertaining inter-
active film took visitors through all 
key phases of the project, including 
the extensive surveying of the sea-
bed in search of the optimal route. 
The film was displayed on a 65-inch 
flatscreen monitor and controlled by 
an easy-to-use touch pad. It made 
extensive use of animated infograph-
ics and was produced in six languages. 
Parts of the film were also posted on  
Nord Stream’s website.

On Tour: Bringing the 
Pipeline to the Public

P
roviding the public and policy makers with accurate 
and relevant information about the pipelines was 
central to the success of the Nord Stream project. 
It was important that the information was not simply 

made available but was also made interesting, accessible, 
and understandable. Many people living near the Baltic Sea 
had no experience with gas pipelines and did not know what 
a pipeline actually looked like or how it was constructed. The 
Pipeline Information Tour brought that information and more to 
their town squares and shopping centres. Since the tour was 
staffed by local Nord Stream representatives in each country, 
people could have their questions about the project answered 
in their own language. The specially equipped bus provided 
information about how the pipelines could help close the pro-
jected gap in Europe’s natural gas supplies, the advantages 
of gas as a fuel, and what Nord Stream was doing to mitigate 
potential environmental impacts of constructing and operating 
the transport system. Thousands of people visited the mobile 
exhibition over the course of the tour.

An early centrepiece of Nord Stream’s communi-
cations programme was the Pipeline Information 
Tour. A specially equipped lorry and trailer travelled 
through eight countries in 2008 and 2009, stocked 
with answers to the public’s questions about the 
planned pipelines and how they might potentially 
impact their lives. The main aim was to create aware-
ness and encourage understanding of the project to 
support the permitting process.

On the road with Nord Stream 
 

The tour made over 30 stops on its two-year 
journey. Most of them were in cities close to 
the Baltic Sea, where interest in the project 
was highest. The tour trailer was a standard 
fixture at most of the public hearings that took 
place throughout the region in 2008. Some 500 
people visited the trailer as it passed through 
Germany in May of 2009. Among them were 
many groups of school children. The largest 
number of visitors was recorded in St. Peters-
burg, Russia, a month later, when around  
2,440 people visited the Nord Stream infor-
mation trailer in five days. The tour concluded 
with a stop in Dresden, Germany, in November 
of 2009. 
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Financing & Procurement 
Conviction and Creativity 
in the Face of Adversity

 W
hen Nord Stream was formed in 2005 and the newly ap-
pointed company directors first took over the project from 
the shareholders in 2006, the European financial market 
was awash with liquidity. At a cost of 7.4 billion euros, the 
two pipelines required extensive financing, which was not 
an issue at the time. Banks were approaching the company 

with offers of a billion euros and more, wanting to be a part of one of the largest 
privately financed infrastructure projects to date. “In 2005 or 2006, we were a long 
way off from being able to sign,” explained Paul Corcoran, Nord Stream Finance 
Director. “Back then, given the market, the shareholders had a very clear view that 
we would easily be able to finance the project.”

While the lenders were keen they wanted to see the final technical specifications 
and environmental credentials before making a solid commitment to investing in the 
project, as is standard practice. But by the time the route, technical design, and 
environmental impact studies were completed and Nord Stream was ready to ser- 
iously approach lenders, it was 2009 and global financial markets had gone into 
meltdown. In 2008, the US real estate bubble had burst, dragging numerous inter-
national investors down with it. By early 2009, the financial markets were in turmoil 
and a massive credit crunch ensued.

This was the situation that the company was forced to deal with. “It was a really 
horrible market,” Corcoran said, describing the lending conditions he and his team 
faced when they approached the capital markets for funds. “Nevertheless, we 
knew this was a great project and a very attractive deal for the market. Although a 
lot of sectors in the market were closed, the project finance sector was still doing 
some business. However, it really was a question of only the best projects getting 
done. We are one of the best projects. Being energy, being infrastructure, being 
gas within energy, we have a lot of attractive features that banks like. On top of that, 
we have a strong shareholder group. They’re involved upstream, midstream, and 
downstream together. Therefore we had a lot of the ingredients that would get the 
deal done.” In the face of this historic collapse, but knowing it had a strong proposi-
tion, Nord Stream approached the market asking for a total of 3.9 billion euros for 
Phase I of its financing. The project would have been a favourite for lenders had f�

Financing Timeline
2006–2008 

Shareholder capital supports the 
company, as financing alternatives 
are worked out.

June 4, 2008 

Nord Stream Shareholders’ Committee 
confirms the project plan and approves 
substantial project investments.

2008

Nord Stream makes initial foray 
into the project finance market. 

Company executives and sharehold-
ers meet with 30 banks in London. 
Against the background of a global 
financial crisis, only one bank commits 
to 300 million. The company rethinks 
its financing strategy and approaches 
export credit agencies, which have 
already committed to the project, for 
additional support.

 »We agreed with our share-
holders that we had to sub-
stantially alter our approach. 
What we had to do was to 
offer the banks, as far as 
possible, a risk-free deal.«
Paul Corcoran  
Nord Stream Finance Director

August 26, 2009

Nord Stream approaches the 
market for Phase 1 financing.

For Phase 1, the company asks for 
3.9 billion euros. A syndicated loan 
facility of up to 3.1 billion euros (of 
finance) is covered by the Export 
Credit Guarantee programmes of 
Germany (Euler Hermes) and Italy 
(SACE) as well as the Untied Loan 
Guarantee programme of Germany.
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it not been for the financial catastrophe that characterised the year 2008. After all, 
the venture was backed by solid investors with extensive experience in gas pipe-
lines. “Thirty percent of the project was financed by shareholders’ equity – that  
was received upfront – and the consortium held 1.5 billion euros of shareholders’ 
funds,” Corcoran explained. “Seventy percent of the investment cost was to be 
covered by external financing and that would come through project financing.”

The completion risk would be taken by the shareholders, he added, which should 
also have been attractive for banks. With market conditions that were beyond their 
control, Nord Stream needed to come up with a strategy that would work. In the 
end, it was actually a simple approach that proved to be the basis of the financing 
success: they listened to the market. “In the beginning of 2009 before we went out 
to tender, we organised a market sounding with 30 banks,” Corcoran said. “And we 
got all of the shareholders there because we wanted them to hear directly what the 
current bank position was. In that meeting, which took place over a week in Lon-
don, we had each bank in separately with a shareholder panel and ourselves, and 
they were asked about their position.”

The answers were not encouraging. “Of those 30 banks, there was only one that 
said, ‘Yes, we’re in. We can do 300 million euros,’” Corcoran explained. “The rest 
of the banks made their excuses, saying they had internal limits, or that there was 
a temporary stop on transactions, or they were having strategic reviews. The mes-
sage they gave was shocking. Basically the message was, as things stand, no.” 
He understood the difficulties the banks were facing. “Most banks were in survival 
mode,” he said. They had shrinking capital, big write-offs, and “their capability for 
doing business was strictly limited.”

A collaborative approach was needed
Since 300 million euros for a required Phase I loan of 3.9 billion was obviously not 
going to cut it, Corcoran and his team realised they needed to go back to the draw-
ing board. They were helped with this by their financial advisors at Commerzbank 
(See interview on page 106), Royal Bank of Scotland (RBS), and Société Générale. 
“We agreed with our shareholders that we had to substantially revise our approach. 
What we had to do was to offer the banks, as far as possible, a risk-free deal,” he 
explained. What came out of rethinking the approach was a plan in which govern-
ment-backed guarantees from export credit agencies (ECAs) would be increased, 
and a new form of loan guarantee would be introduced. “Our shareholders also 
reaffirmed their commitment to the project; they increased their equity and strongly 
supported us in our negotiations with lenders,” Corcoran said.

Export credit agencies can be either private or quasi-governmental institutions. 
They generally provide business risk insurance to exporting companies and are a 
standard tool used by governments to support export business. The initial insurers 
involved in Nord Stream’s financing were Euler Hermes, the world’s largest trade-
related insurance company, which also runs the German government-backed ex-
port credit insurance program, and SACE S.p.A., the Italian state-backed insurance  
and financial group. The agencies assume the risk for the loans that they insure. In 
Nord Stream’s case, that amounted to 80 percent of the 3.9 billion euros required 
for Phase I and 70 percent of the 2.5 billion euros required for Phase II of the 
financing. “In that difficult market situation, the role of the ECAs was pivotal to the 
successful financing,” Corcoran explained.

Italy’s SACE got involved because the Italian company, Saipem S.p.A., won the 
laybarge contract to put the pipelines into the Baltic Sea, explained Salvatore Mai-
mone, Senior Project Manager Export Credit Division at SACE. The Italian export 
credit agency was not worried about the project from a technical point of view, but 
it did see a risk. “We had some doubts as to whether the market was able to ac-
cept this big supply of Russian gas,” said Maimone. That risk was alleviated when 
data provided by Nord Stream consultants showed the demand was there. SACE 
provided 1 billion euros in export credit insurance, one of its biggest transactions f 

February 10, 2011

Nord Stream wins the Project Fin-
ance Award for European mid-stream 
gas project of the year. The awards 
rec-ognise innovation, deal repeat-
ability, best practice, problem solving, 
risk mitigation, value for money, and 
speed of delivery in financing.

March 16, 2010

Phase I of the financing is complete 
and oversubscribed by 60 percent.

Some 3.9 billion euros in financing is 
secured, paving the way for construc-
tion of Line 1 to start as scheduled.

October 19, 2010

Nord Stream approaches the  
market for Phase II.

The company asks the project finance 
market for 2.5 billion euros for Phase II. 
Twenty-four banks respond with a total 
offering of more than 4 billion euros.

 »The commitment of all the 
sponsors helped the con-
struction to be on schedule.«
Salvatore Maimone  
Senior Project Manager Export Credit 
Division, SACE S.p.A.

March 4, 2011

Phase II financing is complete and 
oversubscribed by 60 percent. 

Twenty-four banks participate in the 
2.5-billion-euro funding for Phase II. 
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The global financial crisis from 2007–2008 led to a global recession the likes of which had not been experienced since the 
Great Depression of the 1930s. Stock markets worldwide were taking a pounding. When Nord Stream approached the market for 

financing of Phase I in 2009, most banks were in survival mode and had little interest in projects of Nord Stream’s scale. 



 »Nord Stream was the first company that 
approached us for UFK (united loan guar-
antees) cover and, of course, there was  
a strong case.«
Jan-Philip Apking  
Manager at PriceWaterhouseCoopers AG

to date, Maimone said. The fact that Gazprom was the majority shareholder gave 
the insurer confidence, he said, as SACE had “extensive experience with Gazprom” 
and had covered bond issues from the Russian company previously.

The commitment of the shareholders was also a big plus. In other deals he had 
worked on, there were sometimes disagreements and misunderstandings between 
the lender and the shareholders. But this was not the case with Nord Stream. “And 
that was one of the positive things about this transaction. The commitment of all 
the sponsors helped the construction to be on schedule,” Maimone said. While the 
German ECA Euler Hermes was on board from the beginning, another programme, 
known as UFK, (“Ungebundene Finanzkredite”, untied loan guarantees) was not 
approached until later. UFK is the German untied loan guarantee scheme for loans 
that are not linked to a country’s exports and services but to the acquisition of raw 
materials. PriceWaterhouseCoopers (PWC) AG administers the scheme, which has 
been around for 50 years, but according to PWC manager Jan-Philip Apking, “It 
hadn’t been used for a while before Nord Stream.”

German untied loan guarantee scheme played central role 
The loans were not popular because, in the 1990s, the German government had 
reduced the scope to cover only political risk. But the government revised the law 
and, by early 2009, it became possible to use an untied loan to cover not only poli- 
tical but also commercial risks, Apking explained. The Nord Stream Pipelines were 
the first project to use UFK untied loan guarantees following the legal changes. 
“Nord Stream was the first company that approached us for UFK cover and, of 
course, there was a strong case. The pipelines support the inflow of Russian gas 
to Germany, making the supply of gas more secure, so the UFK’s rationale was ful-
filled,” Apking said. The UFK’s entrance into the financing scheme bridged a fund-
ing gap that neither the commercial banks nor the traditional ECAs could cover.

“I think the market more or less discovered this unknown instrument of untied 
loans,” explained the Head of the Project Finance Department, Euler Hermes’ Peter 
Albrecht. Although the banks’ unwillingness to lend to the project was unsettling, 
the organisation and structure of Nord Stream led Albrecht to believe that the pro-
ject would work. “From my point of view, it was well organised, well structured, with 
excellent advisors involved and, of course, strong shareholders, who are commit-
ted to the deal and stand behind the transaction,” he said. “We know that these 
discussions are not easy. Sometimes you are enemies. Sometimes you are friends. 
In the end, it’s a long route you have to go, but this trust was there and it was pro-
fessionally managed.”

Ultimately, Nord Stream’s decision to listen to the market and restructure their deal 
by using more ECA guarantees, worked. Both Phase I and Phase II of the financing 
were oversubscribed by 60 percent, with more than 30 project finance lenders par- 
ticipating. In 2011, Nord Stream won the Project Finance Award for European gas 
project of the year – a tribute to the team’s success in raising 2.5 billion euros by 
March 2011 just after raising 3.9 billion a year earlier, despite the very restricted 
lending climate when the deal first approached the market. As Albrecht said, “At the 
end of the day, a good project will fly.”

Establishing a governance and procurement policy
While financial backing from investors was key to giving the project wings, so too 
was building Nord Stream from the ground up. Once the legal foundations were laid 
and the final shareholder agreement for Nord Stream was signed in 2006, Project 
Director Henning Kothe was tasked with setting up the internal organisation of the 
new company. One main part of that was establishing the principles and processes 
by which the company would be governed in order to achieve its objectives. The 
newly appointed Nord Stream managers were faced with a lot of “what ifs” in 2006 
when they took over the project from the shareholders. Kothe and Procurement 
Manager Norbert Gossen recall the situation they faced when they first arrived at 
the Nord Stream office in Zug on August 2, 2006. There were only two employees 

in the office and almost no policies in place. Kothe has a clear memory of Gossen 
walking into his office and saying, “Henning, I have worked for international projects 
in Greece, Portugal, and Iran – under extreme conditions. But I have never seen a 
situation like this. There is no office infrastructure in place, and we’re supposed  
to build two multi-billion-euro pipelines?” Kothe describes the situation as a “true 
start-up” with a lot of flexibility but not much else in place. Less than six months 
later, the offices were up and running, but getting there was a quite an achieve-
ment, one of which Kothe is proud.

“We not only had the time pressure of starting the actual work on the project, but in 
parallel we also had to establish the organisation and hire people. Our sharehold-
ers and our Managing Director gave us the independence to develop the company, 
and that was exciting. In fact, it was one of the best times I ever had, despite all of 
the challenges,” Kothe explained.

From the onset, Nord Stream’s Managing Director Matthias Warnig set two priori-
ties for Kothe. The first was the establishment of a procurement policy. “I was 
surprised that he said this was a main task,” Kothe said. “Normally, people think it 
is just a formality, but he really understood its importance and stressed the need to 
have transparent and clear procedures in place.” The second priority set by Warnig 
was to secure, as soon as possible, the key capacities in the offshore pipe manu-
facture and pipe-laying market. “This was crucial because at that stage in 2006, the 
markets were in a phase of accelerated growth, and we were competing with a lot 
of other offshore projects from well-known energy majors,” Kothe explained. “It was 
not clear if we could get enough steel and enough pipe-laying capacities to meet 
the timeline.”

Kothe acknowledged that there were initially many sceptics outside the company 
who questioned the status of the project and, in particular, the role of the company 
in decisions related to the awarding of contracts. “We received many indications 
from suppliers that they assumed the tender process would not be open,” he said. 
Some suppliers believed that, without good relations to the shareholders, secur-
ing a contract would be impossible. But Nord Stream adopted strict international 
tender procedures from the start, and these were approved by its shareholders. 
Kothe and Gossen told everyone who approached them: “The best offer in terms 
of price, quality, capacity, and delivery schedule will get the contract.” The start of 
the tendering for pipe production was time critical, as management had already set 
a date for when gas should begin flowing through the pipelines. The streamlined 
tendering, logistics, and construction schedules were all based on this deadline.

The bidding process
Once the procurement policy was in place, the company needed to find suppliers 
who could do the job. Nord Stream’s requirements were very high. The suppliers 
had to be capable of manufacturing pipes for offshore use that are also able to 
cope with high pressure. They would have to be both larger in diameter and heavier 
than onshore pipes. Some of the lesser-known pipe manufacturers interested in  
a contract to make the pipes had to pre-qualify by making 20 prototypes, which  
were then inspected by Det Norske Veritas (DNV), an independent organisation  
that guarantees high technical standards. There were some surprises in the pre- 
qualifying phase, Kothe said. Some companies he thought would qualify did not.

The pipeline contracts were awarded to Germany’s EUROPIPE, the world’s larg-
est pipe producer, and to the Russian pipe mill United Metallurgical Company 
(OMK). For Line 1, the contract was split 75/25 between the German and Russian 
companies respectively. Both had shown they had the capacity for the manufacture 
and delivery of the required pipes by 2008 and 2009. For Line 2, EUROPIPE was 
awarded 65 percent and OMK 25 percent of the bid, while newcomer Sumitomo,  
a Japanese company, was awarded 10 percent. As for the laybarges, the Italian 
firm, Saipem, won that bid after a very intensive nine-month tender period, beat-
ing two other companies. A Letter of Intent between Nord Stream and Saipem f�

 »From my point of view, it [the project]  
was well organised, well structured, 
with excellent advisors involved and, of 
course, strong shareholders who have 
a commitment toward a deal and stand 
behind the transaction.«
Peter Albrecht 
Head of the Project Finance Department, Euler Hermes

Procurement Timeline
November 2006 

Worldwide call for tender issued for 
the supply of high-quality steel pipes.

January 2007 

Worldwide call for tender issued for 
the supply of offshore pipe laying.

September 13, 2007

Nord Stream signs a Letter of Intent 
with Saipem to lay the twin pipe-
lines. During a tender period of nine 
months, Nord Stream evaluates the 
bids of three contractors.

September 25, 2007

Tender awarded to EUROPIPE and 
OMK in a 75/25 split for Line 1.

As one pipeline requires around  
1.1 million tons of steel, who will 
manufacture the pipes is one of the 
most significant decisions regarding 
the requirements for the project and 
also the overall budget.

November 8, 2007

Contracts signed with EUROPIPE 
and OMK for the supply of pipes.

The order for 860,000 tonnes of 
large-diameter pipes is the biggest 
in EUROPIPE’s company history on 
a value basis. The order includes the 
manufacture, insulation and transport 
of the pipes.

End of February 2008

A Letter of Intent is signed with  
EUPEC PipeCoatings SA for the 
supply of concrete weight coating 
and logistics services. The agreement 
also includes interim trans-shipment, 
handling, and storage of pipes across 
the Baltic Region.

June 15, 2012

Successful completion of Line 1 
lenders’ test.

A fundamental requirement of the 
financing, the lenders’ test provides 
proof that the pipelines, including the 
upstream compressors and supply 
grid, and the downstream receiving 
facilities, can operate reliably and at 
near full capacity. The test is passed 
without incident.

June 24, 2008

Nord Stream signs a contract  
with Saipem for 1 billion euros.

Saipem will begin the laying phase  
in the first months of 2010 by using 
two pipelay vessels, in order to com-
plete the laying of Line 1 in the first 
half of 2011.

Chapter 4 Financing & Procurement 95



About 200,000 pipes were needed for the Nord Stream Pipelines. A total of 140,000 pipes were produced by EUROPIPE. The completed pipes 
were transported by rail via DB Schenker Rail Deutschland AG to Mukran on the German island of Rügen, and also to Bremen, where a portion 

of the pipes were transshipped to Kotka, Finland. At those sites, the steel pipes received a concrete coating. 

This machine at work at the EUROPIPE plant in Mülheim an der Ruhr, Germany is forming a steel plate into a basic pipe shape.
A U-ing press is used to mould the steel plates into half tubes, and then an O-ing press is used to mould the steel plates into their 

final O-shape. All pipes are tested before they deemed ready for use.

was signed in September 2007, and the contract worth over 1 billion euros was 
awarded in June 2008. Saipem showed it had the resources needed for the lay 
period between 2010 and 2012. The key success factors for them during the 
tendering process were their full commitment to the project and their competitive 
pricing. The contract was later extended beyond pipe laying, to include rock (gravel) 
placement, dredging and backfilling, and testing and pre-commissioning activities. 

Shortly after Nord Stream closed its first contracts for the pipe making – and the  
1.1 million tonnes of steel that went with it – there was a dramatic upturn in steel 
prices, mainly due to worldwide economic development and the expectation that 
growth in China would put a strain on steel supply. But by the time the bids went 
out for Line 2, the economic downturn was in full force. That posed a challenge for 
financing, but it produced an unexpected bonus for procurement, as prices for ore, 
nickel, and raw materials had dropped. “It was just luck. We already purchased 
the steel for Line 1 under fair conditions, however, we were in an extremely good 
negotiating position for Line 2 based on the worldwide development and the keen 
interest from all pipe suppliers who were not booked.” Kothe explained.

No Plan B
Part of the project’s success was that the directors decided not to have a Plan B 
for its execution. Kothe remembers a journalist asking him about that at a press 
conference in Munich: “The journalist asked: ‘Are you positive there is no Plan B? 
The timeline is so challenging you must have a Plan B.’” 

But Kothe could honestly say that there was no back-up plan. This is not a com-
mon approach in the industry, he said, and he would not recommend it for every 
project, but it worked successfully for this one. “It’s easier to manage a project if 
you know what the main goal is,” Kothe said. “All of the ‘what ifs’ and mitigation 
measures were not for the timeline but for the underlying measures. So when we 
discussed a scenario with a late permit, let’s say for Finland, the question was 
never, ‘What is the new timeline?’ but ‘What do we need to do to still make the 
timeline?’” One of the biggest uncertainties concerned the permits. How much time 
would it take to get permits from the five different countries whose waters the pipe-
lines would traverse? Did the timetable need to be revised or was it okay to sign big 
contracts with key suppliers such as pipe manufacturers and laybarge companies? 
“These were big commitments that posed challenges, as we could not be sure 
about the exact starting date,” explained Kothe. 

At one key Shareholders’ Committee meeting in Moscow in June 2008, during 
which a decision about whether to purchase billions in supplies was made, ques-
tions as to whether the five countries would provide permits were still far from being 
resolved, explained Permitting Director Dr Dirk von Ameln. “All I could say to the 
shareholders was that we would either have the permits in 2010, or there would be 
an election in one of the five permitting countries that could possibly result in a two-
year delay.” It was a 50/50 scenario, he said.

Shareholders had 5 billion euros on the line for things such as steel, offshore con-
struction, coating, and logistics. If the permits were late, there would be some 1 bil-
lion euros worth of pipes ready to go and hundreds of millions to pay on the loans, 
along with maintenance costs. Kothe remembers a tense one-hour open discus-
sion about the timeline back at the same key shareholders’ meeting in Moscow. 

Ultimately, the shareholders decided to back the timetable, despite the potential  
for hefty financial losses should the project be behind schedule. Of course, in  
hindsight – when everyone is wiser – it was the right choice. “That was an extreme-
ly difficult decision for the shareholders to make, and, today, we really have to thank 
them,” Kothe said. •

February 2009

Worldwide call for tender issued for 
the supply of pipes for Line 2. Six 
manufacturers from Japan, Russia, 
and Germany pre-qualify to partici-
pate and are invited to bid. All poten-
tial suppliers have to show they are 
capable of supplying large-diameter, 
high-pressure-proof steel pipes for 
offshore use that meet international 
quality standards.

July 30, 2008

Contract signed with EUPEC for 
650 million euros. 

This contract covers concrete coating 
and logistics services.

January 22, 2010

Contracts signed with three pipe 
manufacturers for Line 2. 

Nord Stream commissions EUROPIPE 
for 65 percent, OMK Russia for  
25 percent and Sumitomo, Japan  
for 10 percent for the Line 2 tender.  
The contract value is approximately  
1 billion euros. 

 »We not only had the time 
pressure of starting the 
actual work on the project, 
but in parallel we also had 
to establish the organisa- 
tion and hire people... It  
was one of the best times  
I ever had, despite all of  
the challenges.«
Henning Kothe  
Nord Stream Project Director
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The continuous supply of pipes, or pipe assurance, to the pipelay vessels was an extremely high priority,  
as losing even one day of pipe-laying work would have cost around 1 million euros. Nord Stream’s supply chain policy  

and five logistical hubs stocked with pipes ensured this scenario would not take place.

Managing Billion-Euro 
Bids: “It’ s a Poker Game”

 O ne of the most difficult decisions Nord Stream directors had  
to make was to order more than 2 million tonnes of steel costing  
billions of euros – before the required permits had been awarded. 
Yet quickly acquiring the steel was one of the most important de-
cisions, not only for the project’s technical requirements, but for 
the overall budget and timeline. “Normally, you do the permitting 

phase and you finish your detail design, then you get your permits, and then you 
start to tender for the pipes and order them,” said Norbert Gossen, Nord Stream 
Procurement Manager. But that is not how it worked at Nord Stream. The pipeline 
project had a very ambitious timeline, which would not be met if the traditional 
route was followed, he explained. And so the pipes came first. “The shareholders 
took a very serious financial risk that the project might not receive the required 
permits,” said Gossen. “If you didn’t get the permits, you would have over a billion 
euros of pipes lying around.”

In fact, in order to keep to the schedule, the pipes had to be ordered nearly two 
years in advance. This was because the technical specifications for the exception-
ally large pipes were so high that managers needed to be sure companies could 
meet the requirements. Each of the 200,000 pipes needed for the two pipelines 
had to be 48 inches in diameter, 12 metres long and capable of withstanding up 
to 220 bar of pressure, in other words, more than twice the level normally possible 
with onshore pipes. And the delivery schedule was exceptionally tight. It was the 
end of 2007 and the pipes for Line 1 had to be delivered to the concrete coating 
plant in Mukran, Germany, by mid-2008, just six months later. 

But before a single pipe could be ordered, Nord Stream needed to have a procure-
ment process in place that outlined who could bid, when, and how. Shortly after 
Gossen arrived at Nord Stream in mid-2006, that task was moved to the top of his 
to-do list. “The first thing I did was to make up the Nord Stream procurement rules, 
based on international standards and procurement guidelines,” he explained. The 
guidelines were given to Nord Stream’s directors and shareholders. “They all ap- 
proved this without any question. And then we went out to tender.” Gossen explain-
ed that the tender process was steered by a small team of four people for the steel 
pipes. The key knowledge about the bidding pricing rested with him, his boss, f�

 »The shareholders took a very serious 
financial risk that the project might not 
receive the required permits. If you  
didn’t get the permits, then you would 
have over a billion euros worth of pipes 
lying around.«
Norbert Gossen 
Nord Stream Procurement Manager
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Project Director Henning Kothe, and Managing Director, Matthias Warnig. It was 
very important that this information did not leak in order to keep the bidding as 
competitive as possible.

Pipe manufacturers who were vying for a Nord Stream contract had to manufacture 
nearly two dozen pipes first – without any guarantees that they would be awarded 
a contract – to ensure that their products met the specifications. “Our inspectors 
made sure this was the case,” Gossen explained.

Nord Stream was able to choose from some very experienced manufacturers, but 
for many firms, it was not an easy job. “We had trouble initially, but finally, we had 
some highly qualified bidders,” Gossen explained. The challenge, even for some 
well-known pipe suppliers, was the dimension of the pipes, meaning the combi-
nation of diameter and wall thickness. Some would have to invest in their mills to 
handle these pipes. The other aspect was the steel itself, which had to be robust 
enough to handle the pressure, but not too stiff, as a certain amount of flexibility is 
needed for offshore pipe laying. As the pipeline is lowered from the pipelay vessel 
onto the seabed, it forms an “S” shape, or S-curve, which actually prevents it from 
being damaged during installation. “That is a chemical combination that needs a 
manufacturer with a lot of experience who can get the right combination of both 
criteria,” Kothe explained. 

The Line 1 pipe contracts were awarded to Germany’s EUROPIPE, and Russian 
pipe mill, United Metallurgical Company (OMK). They both also received contracts 
for Line 2, as did the Japanese pipemaker, Sumitomo. All three are pipe manufac-
turers with extensive experience, as well as the ability to produce the large-diame-
ter pipes required for the job. Of the 200,000 pipes needed for the project, 140,000 
were ordered from EUROPIPE, 50,000 from OMK, and 10,000 from Sumitomo.

Getting Japanese pipemakers involved in Line 2 was key, according to several  
Nord Stream executives, and the strategy paid off. The logic was that the involve-
ment of a Japanese company would create more competition. Since there are 
only a handful of European companies who were able to meet Nord Stream’s high 
specifications, it was important for the firm to get additional players interested in 
competing for the second tender. “The capacities that we required were really high, 
and the time schedule was also really critical,” Gossen said. “And then there was 
the chance that one of the suppliers might get a contract from another company 
and all of a sudden you only get 25,000 tonnes for our project. What then? We 
needed suppliers, we needed tonnages, and we needed competition.”

However, dealing with Japanese producers is different from dealing with their 
European counterparts. Nord Stream wanted to sign its contracts directly with the 
manufacturers, which is what it did for its European suppliers, but the Japanese do 
not operate that way, Gossen explained. There you have to go through a trading 
house or dealer. At first, three potential pipe manufacturers were all using the same 
trading house, but this did not meet the standards of Nord Stream’s procurement 
policy and so the company insisted that each manufacturer use a different trading 
house. This was also necessary for corporate governance reasons, said Gossen.
Japanese pipe manufacturers have a solid reputation in the market, but they faced 
an obvious disadvantage when bidding on pipes that were going to end up at the 
bottom of the Baltic Sea: transportation costs. “The Japanese qualified for Line 1, 
but during the tender phase, they lagged far behind the European manufacturers 
in terms of price,” Gossen said. “This was due to the simple fact that, based on the 
proximity to the Baltic, they had logistics disadvantages.” It therefore came as a 
real surprise when the bids were opened for Line 2 that the Japanese were not only 
competitive on price – they also had very attractive delivery schedules. This worked 
very well for Nord Stream. “The Germans and the Russians realised during the 
tendering process that they were confronted with the Japanese pipe makers and 
finally, they turned around and offered more attractive prices to Nord Stream during 
the final bidding round,” he explained.

Competition is always a good thing when you put a project out to tender. Unfortu-
nately, the market for laybarges – the huge vessels that lay the pipeline – is hardly 
crammed with participants, according to Cor De Groot, Procurement Manager at 
Nord Stream. “There’s a very limited number of pipelay players in the market and 
there is a very limited number of vessels that are capable of doing offshore pipeline 
work in the diameter and wall thickness that we selected for this project,” he said. 
That meant the company had to start with booking capacities early on.

As Nord Stream was a new player in the offshore pipelay market there was some 
scepticism as to whether the permits would be received and the project would fly. 
On top of that, there were other projects competing in an already tight laybarge 
market. “Nord Stream was a new company. It was a nice idea, but it had never 
been done before. People were saying: ‘Who are these people? They say they’re 
going to build two pipelines, but maybe they’ll do it next year or in two years’ time,’” 
explained De Groot.

Price was one issue, but De Groot explained that money was just one element in 
such a complex puzzle. “Jobs of this scale are not selected purely on price. You 
need to have the right vessels that can do the job,” he said. In the Nord Stream 
case, the vessels had to undergo a complete refurbishment so they would be capa-
ble of handling the exceptionally heavy pipes required for the job. Each pipe had to 
be coated in concrete to weigh it down on the bed of the Baltic Sea, doubling the 
weight of each pipe segment to an average of 24 tonnes – which is equivalent to 
343 average-sized people. Each pipe weighed between 20 and 30 tonnes depend-
ing in which segment of the route they were to be used. 

“The pipes were so big and heavy and long that it was clear that it could never be 
done without modification to the vessel,” he explained. “In this paricular case, we 
agreed with the contractor to upgrade the vessel to our needs. The contractor had 
to invest a significant number of months to upgrade the vessel to be capable of 
doing the job.” This was a key factor in making the decision to buy the pipes before 
the permits were in, De Groot said. It took nearly a year to retrofit the barges; when 
the pipelay vessels were ready to begin working, the pipes had to be ready for 
delivery so that construction work could take place around the clock. In fact, by 
October 2009, a third of the pipes needed for the construction of Line 1 were in 
place at marshalling yards around the Baltic Sea so that the complex logistics of 
the project would not be slowed. 

The pipelay vessel upgrades were significant because of the demands of the job, 
explained Gossen. Normally, laybarges work between 200 and 250 days a year, 
but the Nord Stream job required two years of working around the clock nearly 
every day for at least one vessel. “That’s the equivalent of a normal four years of 
work compressed into two years. The wear and tear on the vessel is enormous.” 
Technically, it was all possible, De Groot said. “There was no concern that it could 
not be done. But we knew it wasn’t going to be easy. This sounds a bit over the 
top, but it’s really like flying to the moon. When they flew to the moon for the first 
time, they also didn’t know what to expect.” However, manoeuvring in the laybarge 
market can be as tricky as navigating a barge in sub-zero temperatures, explained 
De Groot. With a limited number of market players, it’s important “that you don’t 
communicate too much information to the outside world while negotiating,” he 
explained. “It’s kind of like a poker game.” 

The Italian company Saipem S.p.A., one of the world’s leading contractors in the 
oil and gas industry, won the contract worth more than 1 billion euros. Part of the 
deal, of course, involved establishing cancellation agreements. “This was put in 
place in case we did not get the environmental permits, or we had to cancel the job 
for whatever reason. There was a significant capped amount of money,” he said. 
Saipem clearly showed it could meet Nord Stream’s high demands for the techni-
cally challenging project. As for the negotiations that went before? De Groot said it 
was not hard for him. “I’m Dutch. We’re a nation of wheeler dealers.” •

Sheets of steel are stacked, ready to be formed into 
pipes for the Nord Stream project. A total of 2.15 million 
tonnes of steel were needed for both pipelines. About  
1.6 million tonnes of steel were used by EUROPIPE, 
480,000 by OMK, and 100,000 by Sumitomo.

 »There was no concern that it could not 
be done. But we knew it wasn’t going to 
be easy. This sounds a bit over the top, 
but it’s really like flying to the moon. When 
they flew to the moon for the first time, 
they also didn’t know what to expect.«
Cor De Groot 
Nord Stream Procurement Manager
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Retrofitting the Castoro Sei  
Before pipelaying could start, the 
Castoro Sei laybarge was refur-
bished at the Port of Rotterdam in 
February 2010. A new welding sys-
tem and heavy-duty tensioners that 
hold the pipeline in position were 
installed, as well as a new stinger 
– the external ramp that provides 
support to the pipeline when it is 
slowly released to the seabed.



The stinger of the Solitaire 
The Allseas’ Solitaire pipelay vessel 
is the largest in the world, measur-
ing 300 metres. Its stinger, which 
provides support to the pipeline  
as it is progressively lowered to the 
sea floor, is 67 metres long. Here, 
the refurbished stinger is fitted onto 
the vessel.



Why did you choose to get involved  
with this project?
Roland Boehm: Without being dramatic 
about it, why wouldn’t you get involved in the 
project? Two decades ago, you had a wall 
that had divided Europe for 40 years. This was 
the most ambitious infrastructure project in 
Europe, tying Russia to western Europe and 
vice versa. Such a project, if sucessfully com- 
pleted, removes political and economic obsta- 
cles rather than creating them. It does not get 
much better than that.
Graham Lofts: First and foremost for me is 
the sheer vision of the project. The scale of 
the delivery infrastructure for this stream of 
long-term secure energy is very impressive.

This project was monumental. Did you 
ever think it might not work?
Boehm: Yes, it was a big project and it 
was a little scary at times, but we look at 
ourselves as financial engineers. Graham 
and the team and some of the other banks 
spent almost seven years finding ways to 
do something that hadn’t been done before. 
In the end, it was enormously satisfying, 
and it shows what can happen if you put 
the right people onto the right ideas.
Lofts: The basis of our confidence in the 
project was that Russia has been an extra-

ordinarily reliable and trusted gas provider for 
over 30 years. Supplies from Russia make up 
about 25 percent of the European market. 

The timetable was considered very  
ambitious. Did that concern you?
Lofts: I don’t think there was any concern 
over the timetable from the perspective of the 
banking market. The process of designing the 
financing plans and the initial approach to the 
banking market was carefully orchestrated, 
and not done in an overly rushed fashion.
It is an exceptionally low-risk project, and 
that’s one of the reasons that the financing 
was so successful. At the end of the day – 
despite having many engineering complexities 
when it came to the details – the basis of the 
project is a simple length of gas pipeline that 
sits on the bottom of the sea. It has no mov-
ing parts. All it has to do is open the valves, 
let the gas through, and let the gas out at 
the other end. While a great deal of logistics 
and planning went into its construction, it 
was not as highly complex as certain other 
enterprises. The main risk from the financing 
side was how to mobilise a multi-billion-euro 
financing package in the immediate after-
math of a major global financial crisis. How 
do you get through this in the wake of the 
2008 credit crunch? That was the big one. 

Boehm: We also need to remember that this 
is a project that didn’t only receive a vast 
amount of political support from the govern-
ments of the countries involved, particularly 
from Russia and Germany, but was also 
backed by some of the continent’s most 
powerful firms, including Gazprom, E.ON 
Ruhrgas, and BASF. In that sense, it really 
is a project with an impeccable record.

How did you mobilise interest in the face 
of such horrible market conditions?
Boehm: Very, very carefully. This was one of 
the largest exercises in raising bank funding 
that was executed in 2009. A key ingredient 
to success was working with the truly excel-
lent team of professionals at Nord Stream 
and the sponsors. We spent a very long 
time analysing this. We thought it through 
extremely carefully. And we came up with 
an ambitious plan, but we also turned over 
literally every stone, looked at every possible 
thing that could go wrong, in order to come 
up with a blueprint that we thought would 
work, even in extremely difficult markets. 
The result was a really unique structure that 
was designed to give the company certainty 
of finance and to give lenders a bankable 
deal at a very difficult time. To this day, I 
think this is an extraordinary achievement. 

Lofts: To test this financing concept,  
Nord Stream invited a large number of  
banks – effectively the world’s main project 
financing banks – and had one-on-one  
meetings with each of them to present the 
project and receive their reactions. This pro-
cess was a very intelligent one, as it enabled 
Nord Stream to collect direct and explicit 
feedback from all the banks about how they 
viewed the deal and what they felt might be 
needed in order to make this transaction 
truly bankable. One of the general recom-
mendations was to try and increase the level 
of official government loan guarantees and 
hence the inclusion of the German govern-
ment’s UFK [“Ungebundene Finanzkredite” 
– untied loan guarantees]. That increased the 
level of government-supported guarantees 
to about 80 percent for the first round of 
financing. To my mind, this was a vital suc-
cess factor in making the deal bankable and 
and led to both Phase I and Phase II of the 
project being significantly oversubscribed.
Boehm: I remember this moment very vividly. 
In the first quarter of 2009, we were in a situ-
ation where the syndicated loan market was 
pretty much shut for the first time in living 
memory. We also needed to find 3.9 billion 
euros in long-term capital. Looking at it at 
the time, the first and immediate answer was 
“that’s impossible.” But failure was not an 
option. So we really needed to figure out how 
to make possible something that appeared 
impossible. The final structure was the result 
of many thousands of hours of planning and 
thought. It really was a feat of financial engi-
neering that I have rarely seen in my profes-
sional life. The Nord Stream project really is 
something special; something very unique.

What about the Export Credit Agencies 
(ECAs)? Did they baulk when asked to 
guarantee 80 percent of the project?
Lofts: The ECAs were always likely to be 
the bedrock of the transaction, but nobody 
went to them and said “we need 80 percent 
cover.” Rather, it became apparent over time 
that the amount of cover coming from the 
official institutions ideally would need to be 
higher in order to attract the necessary 
commercial banks to the project. It was an 
incremental step – not a sudden leap from 
zero to 80 percent. 
Boehm: It’s very important to underscore the 
positive role these credit agencies played in 
the process. Very supportive. Very helpful.  
Lofts: Underscoring that point, it is fair to  
say that the negotiations with the ECAs re- 
sulted in some notable enhancements to 
the financing, mainly by strengthening the 

security package in certain significant areas. 
For example, the important lender issue of 
termination rights under the Gas Transporta-
tion Agreement (GTA) (and the consequences 
thereof) was able to be addressed robustly 
through the Direct Agreements, mainly thanks 
to the persuasive efforts of the ECA teams. 
 
In what respects was the financing  
innovative in your view?  
Boehm: In many ways, the financing took 
quite a classic shape for a major energy  
infrastructure project, without too many bells 
and whistles. The focus was deliberately on 
the inherent strengths and merits of the pro- 
ject. Given the recent market turmoil, it was 
actually important to present to the lending 
community a rock-solid financing structure 
with relatively conservative features, such as 
the strong debt/equity ratio and the compre-
hensive shareholder support package during 
the construction period. Remember, we 
were seeking a large volume of very long-
term financing, therefore the basis had to be 
impressively secure. 
Lofts: I would highlight two interesting 
features of the financing that I believe were 
truly innovative and turned out to be genuine 
credit strengths. One was the self-correcting 
nature of the cashflow under the GTA, which 
automatically adjusts to meet debt service. 
This helped render that key commercial con-
tract – which represents Nord Stream’s sole 
source of revenue – exceptionally strong and 
bankable. The other is that Phase I financing 
was engineered at the outset to incorporate 
all the mechanisms to allow the subsequent 
Phase II financing to proceed, leading to an 
integrated sharing of cashfows and security 
upon full and final completion. This forward-
looking design facilitated a staged approach 
to the financial markets, and I believe that  
was one of the keys to a successful outcome, 
as it meant the market was not overwhelm-
ed by the challenge of raising a combined 
6.4 billion euros of debt in one go.

Was the oversubscription a surprise?
Boehm: I was surprised at the extent of the 
oversubscription. I was immensely pleased 
for the Nord Stream team that the market 
had so obviously bought into the project 
and the story and was so enthusiastic in its 
support. This was very much an unknown 
factor when we were designing it, and it gave 
us immense pleasure to see that it was that 
successful when it went to the market. At the 
end of the day, markets are honest in their 
assessment. They either accept something 
or they don’t. They overwhelmingly came 

out in favour of the project and that was 
a great boost. The positive momentum of 
the first 3.9 billion euros laid the foundation 
for the second 2.5-billion-euro deal. It was 
important to have that enthusiasm. Taken 
together, it’s a huge amount of money. 
Lofts: Each of the tranches of the financ- 
ing was individually oversubscribed, includ- 
ing the tranche that was not covered by  
the official institutions, the pure commer-
cial bank tranche. This really was a massive 
vote of confidence, both in Nord Stream and 
in the attractiveness and robustness of the 
finance plan. 

Was there ever a moment when you wor-
ried that the tender process might not be 
so open?
Lofts: I can say without hesitation: not for a 
single instant. This is a tribute both to the pro-
fessionalism of the Nord Stream team and to 
all of the shareholders. Nord Stream conduct-
ed its procurement at the cutting edge of inter-
national best practice. And that was perfectly 
transparent and visible to everyone. There 
was no question of preference – and this, of 
course, was very important for a number of in-
stitutions, including the export credit agencies. 
Boehm: To underscore this, in a project of this 
scale, size, and unique character, you simply 
have no option but to take the best, because if 
you get it wrong – and you’re putting a pipeline 
at the bottom of the sea – it’s hard to fix.
 
This is the first time UFK did a syndi-
cated loan deal. What other firsts were 
there for this project in your opinion?
Lofts: This was the first major energy project 
to be financed after the crisis. And it was a 
pioneering enterprise that demonstrated that 
a project of this size could actually attract 
successful financing, despite the market hav-
ing only recently emerged from a protracted 
downturn. This was a remarkable first. It 
is immensely satisfying as a banker to see 
a project of this magnitude, with this huge 
economic and social impact, actually being 
built and gas now pumping to the European 
mainland – a project that began as an idea  
on a piece of paper.  
Boehm: Getting a project such as this com-
pleted is a very special occasion and you 
can only achieve this if you are working with 
top-class professionals. From the perspective 
of the sponsors and the Nord Stream team, 
this is one of the most professional projects 
that we’ve ever worked on. This is, for me, the 
premier energy infrastructure project on the 
European continent in the 21st century. I don’t 
think that needs any further embellishment. • 

The Dealmakers: How the Financing for the 
Pipeline Project Came Together

Commerzbank’s Roland Boehm, Global Head of Debt Capital Markets Loans, and Graham Lofts, Head of  
International Loan Origination, were key senior bankers involved in advising and lending to Nord Stream through both 

Phase I and Phase II of the project’s financing. They explain what it was like to be a part of one of the biggest  
exercises in raising bank funding during the 2009 financial crisis, and how Phase I laid the foundation for Phase II.

107Chapter 4 Financing & Procurement



Buying the Materials to 
Keep the Pipelines Secure

M
anufactured from steel and supplied with both 
an interior epoxy coating to reduce friction and an 
exterior polyethylene coating to combat corrosion, 
the 200,000 pipe segments needed for the twin 
pipelines were not ready for the seabed until one 
further step was taken. To be stable and secure  

on the Baltic seabed, the pipes also needed a concrete weight coat-
ing (CWC). All of the raw materials for the CWC had to be purchased 
by the Nord Stream procurement department, including iron ore, ag- 
gregate, cement and steel wire. These bulk cargos were delivered in 
an ecologically-friendly manner by ship and rail to the two CWC facili-
ties. The thickness of the coating, varying from 60 to 110 millimetres 
depending at which point of the pipeline the segments would be used, 
would double the average weight of the pipes from 12 to 24 tonnes.  

To match both Nord Stream’s functional logistics design and its en-
vironmental concerns, the construction of two new concrete coating 
plants was preferred over the use of existing plants in Norway and 
Scotland, for example, which would have incurred additional transport 
costs of over 60 million euros. To meet the project’s challenging dead-
lines, EUPEC PipeCoatings, the French company that would handle 
the CWC and logistics for Nord Stream, began building the facility at 
Mukran, Germany, in spring 2008. Construction of the plant at Kotka, 
Finland, would begin the following winter. Mukran (which handled 60 
percent of the pipes) and Kotka (40 percent) were strategically located 
at either end of the pipeline route, offering both rail access and port 
facilities for the delivery of raw materials. The sites were big enough  
for the storage of pipes both pre- and post-coating, and for storage of 
the masses of raw materials. •

Aggregate  
Cement holds it all together, 
but aggregate provides the 
necessary bulk to composite 
material such as concrete. 
Some 450,000 tonnes of 
sand and gravel arrived at 
the EUPEC pipe-coating 
plants by ship from Norway.

Wire  
Steel wire is used to re- 
inforce the concrete coat- 
ing. A cage of wire is wrap- 
ped around each pipe be- 
fore the impingement pro- 
cess, held at the correct 
distance from the surface 
by clearance pegs, and 
is then incorporated into 
the concrete. Companies 
in Belgium, the Nether-
lands, and France won the 
contracts to supply 43,000 
tonnes of wire. Like the 20 
million pegs, which came 
from the United Kingdom, 
the wire arrived at the coat-
ing plants by lorry.

Iron ore  
Pipes are given a concrete 
weight coating partly for 
their protection during han-
dling, shipment, and lay- 
ing, but mainly for their 
stability and security on the 
seabed. They need to be 
heavy. As weight coat thick-
ness is technically limited 

Cement  
There are two methods to 
apply the concrete weight 
coating: compression, 
whereby the concrete is 
wrapped around the pipe, 
and impingement, whereby 
the concrete is sprayed 
on. Nord Stream opted for 
impingement, which gives  

to 160 millimetres, a special 
concrete mixture was used 
containing a large amount 
of iron ore to guarantee the 
required weight. The Swed-
ish company MINELCO AB 
was awarded the contract 
to supply some 1.55 million 
tonnes of iron ore.

 
the concrete coating  
good anti-slip properties. 
Germany-based Holcim  
was awarded the contract 
to supply the 450,000 
tonnes of cement needed 
for this process, while 
DB Schenker Rail handled 
delivery to Mukran or Kotka.
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Facts & Figures:  
Procurement & Financing

As soon as the major contracts had been 
signed, Nord Stream was able to use the 
prices contained in the bids received for 
the supply of pipes and the provision of 
logistics services and installation capacity 
as a real costing basis for a detailed project 
budget for the pipelines. A long-term cost  
 

comparison showed the economic bene- 
fits of laying the pipelines through the Baltic 
Sea, rather than over land. This is based  
on the fact that the offshore route is a more 
direct route from the gas fields to the mar-
ket and that less fuel is required, as there  
is no need for interim compression.

Budgetary planning

General

! 100 million
was invested in developing the 
necessary harbour infrastructure 
for the Nord Stream project in the 
Baltic Sea region.

Zero
The cost to European taxpayers.

 12 countries
Nord Stream’s investments  
created business and employment 
in a dozen countries.

31
international banks participated  
in Nord Stream’s financing. 

Over 50 
major contractors from all over  
Europe and Japan were directly in-
volved in the Nord Stream project. 

60 %
The oversubscription rate  
by international banks for  
the Nord Stream financing of  
Lines 1 and 2. 

 10,000 
The number of steel pipes produced 
in Japan by Sumitomo. 

50,000  
The number of steel pipes produced 
by the Russian manufacturer OMK. 
 

140,000
The number of steel pipes produced  
by German EUROPIPE.

The worldwide calls for tender for the  
supply of pipes were made in November 
2006 for Line 1 and in February 2009 for 
Line 2. For each tender, six manufacturers 
from Germany, Russia, and Japan had pre-
qualified to participate and were invited to 
bid. All potential suppliers had to show they 
were capable of supplying large diameter, 
high-pressure-proof offshore steel pipes,  
in accordance with international quality 
standards and in the volume required.  
After examining the offers, Nord Stream 

selected two companies to supply pipes  
for the first pipeline – German EUROPIPE 
and Russian OMK. For the second line, 
Nord Stream commissioned three compa-
nies. In addition to EUROPIPE and OMK, 
the Japanese pipe company, Sumitomo 
– chosen due to its solid track record in 
offshore projects – was contracted to sup-
ply 10 percent of the pipes. The increased 
competition meant that the total volume of 
the contracts was reduced below the price 
level of the first pipeline.

Result of worldwide call for tender

The contractual agreements were important 
intermediate steps for the timely comple-
tion of the Nord Stream Pipelines. About 
800 kilometres of pipes had to be in various 
yards by the time Nord Stream construction 
started, so tendering went on even before 
the permitting procedures were finished. By 
then, the entire production chain had to be 
completed – starting with steel production, 
plate and pipe production, up to and includ-
ing the transport to coating and marshalling 
yards for transshipment to the laybarges.

Important project step

Nord Stream selected its contractors on  
the basis of competitive tenders. Due to  
the international scope of the project,  
the company chose business partners 
from all over Europe and beyond, bringing 
business and employment opportunities to 
these countries. Nord Stream signed con-
tracts with various suppliers including pipe 
mills, pipe layers, engineering companies, 
environmental consulting agencies, and 
others providing coating, logistics, maritime 
services, and more. 

Main suppliers

2,424,000 
the total amount of steel 
used to build the pipe-
lines is 332 times the 
amount of steel used to 
build the Eiffel Tower.  

1,550,000
of iron ore. 
 

450,000
of aggregate.  
 

450,000 
of cement.  
 

43,000 
of wire used by EUPEC in  
the concrete-coating plants  
in Mukran and Kotka. 

Materials used in tonnes

 ! 700 million
  for concrete coating  

and logistics.

 ! 1.7 billion
  for design, surveys, environ-

mental assessments and moni- 
toring, inspections, certifica-
tions, and personnel.

 ! 2 billion
 invested in pipe laying.

 ! 3 billion
  for the manufacture of pipes 

and pipeline materials.

! 7.4 billion
Total volume

Project CAPEX budget

Logistics

1  EUPEC

2   Port of Sassnitz-
Mukran

3  Port of Kotka

4  Port of Hanko

5  Port of Slite

6   Port of  
Karlskrona

Pipes & Materials

1  EUROPIPE

2  OMK

3  Sumitomo *

4  PetrolValves

Construction

5  Saipem

6  Allseas

7  Van Oord

8   Boskalis-
Tideway

9  Rohde Nielsen

Operations

10  Technip

11  Statoil

12  Siemens

13  IMPaC

Environmental  
Studies, Quality 
Management  
& Safety

1  Marin Mätteknik

2  Rambøll

3  DoF

4  PeterGaz

5  ERM

6  DNV

7  FOGA

8  SGS TÜV

1

2

3

4

5

6

1

2

4

5

6
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1
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3
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Germany

Switzerland

Italy

Norway

Sweden

Finland

Russia

Estonia

Latvia

Lithuania

Poland

Russia

France

United Kingdom

The Netherlands

Denmark

*not shown on the map
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Funding Requirements for 
the Nord Stream Pipelines

 T
he capital expenditure (CAPEX) for the entire  
Nord Stream project was 7.4 billion euros. This 
includes all the costs for the construction of both 
Lines 1 and 2. The largest cost, around 3 billion euros,  

was for the pipes and other raw materials. Approximately 
2 billion euros were needed for the pipe laying by the three 
large pipelay vessels. The third large set of costs, calculated 
at 700 million euros, was related to concrete coating and 
logistics. Nord Stream also invested roughly 100 million euros 
in environmental studies and route planning and another 
40 million euros for its environmental and social monitoring 
programme. The rest of the CAPEX budget covered various 
activities, including inspections, certification, preparation of 
the seabed, underwater tie-ins to connect the three different 
segments of each pipeline, pressure tests, and commissioning.

In addition to the CAPEX, the funding requirements also inclu-
ded, for the period until project completion, interest on the 
loans as well as non-capitalised administration, pre-operation 
start-up costs, and the cost of banking and financing fees. 
It was also necessary to fund a cash reserve as security for 
lenders. This brought the total funding requirement to around 
9 billion euros.

The financial crisis of 2008
 

In 2008, when Nord Stream first approached  
the banks to find investors for Phase I of the 
financing, the US housing bubble had burst,  
and numerous banks that had invested in  
risky mortgages were experiencing difficulties. 
This resulted in the failure of several institutions, 
the major bailout of others, and a subsequent 
credit crunch.

This was the climate the Nord Stream finance 
team faced when meeting with 30 project fin-
ancing banks in London in early 2009. Only  
one of the banks said it could commit and then 
only for 300 million euros. For more banks to 
invest, Nord Stream needed more guarantees.

The export credit agencies
 

The interest of the banks grew with the increased 
role of the export credit agencies (ECAs). These 
quasi-governmental institutions provide loan and 
other guarantees to support the export business. 
They ensure financial backing by providing guar-
antees to commercial lenders. Germany’s ECA 
Euler Hermes and Italy’s SACE S.p.A. provided 
guarantees for the project.

Nord Stream also received support from the 
German government’s untied loan guarantee 
scheme UFK (Ungebundene Finanzkredite). It 
was the first time the UFK was used for such a 
project. This increased the level of guaranteed 
support to about 80 percent.

Nord Stream’s finance plan
 

The shareholders financed 30 percent of the pro-
ject costs; the remaining 70 percent was financed 
by long-term bank loans. The bank financing was 
secured in two phases. Phase I, closed in March 
2010, covered 3.9 billion euros and Phase II, closed 
in March 2011, covered another 2.5 billion euros.

The banks
 

A total of 26 banks participated in Phase I 
financing. For Phase II, 24 banks participated, 
21 of which had also participated in Phase I. 
Nord Stream’s financial advisors were Royal 
Bank of Scotland (RBS), Commerzbank, and 
Société Générale. 

The banks participating at the start of 
Phase I financing: 

Euler Hermes, PWC, SACE, Bank of Tokyo-Mit-
subishi UFJ, Bayern LB, BBVA, BNP Paribas, 
Caja Madrid, Commerzbank, Credit Agricole, 
Credit Suisse, Deutsche Bank, DEXIA,  
DZ Bank, Espiranto Santo Investment, Fortis 
Bank Nederland, kfw IPEX-Bank, Mediobanca 
International (Luxembourg) SA, Natixis, ING, 
Intesa SanPaolo, Nordea, RBS, RZB Group, 
Société Générale, SMBC, Standard Bank, 
UniCredit, and WestLB (now Portigon).

The banks participating at the start of 
Phase II financing: 

Euler Hermes, PWC, SACE, Bank of Tokyo-
Mitsubishi UFJ, Bayern LB, Barclays Capital, 
BBVA, BNP Paribas, Caja Madrid, Citi, Com-
merzbank, Credit Agricole, Credit Suisse, 
DekaBank, kfw IPEX-Bank, Mediobanca In-
ternational (Luxembourg) SA, Mizuho, Natixis, 
Nordea, ING, Intesa, SanPaolo, RBS, SEB,  
Société Générale, SMBC, UniCredit, and West-
LB (now Portigon).

What made the project so  
attractive to investors?

 

Nord Stream is a top-quality infrastructure 
project backed by long-term contracts with 
major European energy companies. It has  
a strong sponsor support package and offers 
a solid income stream while facing only very 
low risks. 

Both financial phases  
oversubscribed

 

With the increased guarantees 
from the ECAs and under UFK, 
which essentially underwrote 
the risk of the investment, the 
project financing institutions 
were keen to invest. Both of 
the financing phases were 
oversubscribed by 60 percent. 
Nord Stream secured the fin- 
ancing with long-term loans of 
up to 16 years.

A stable and reliable financing 
structure provides solid foundation

 

The project’s financing structure is robust and 
conservative, firstly, due to the strong support 
from the shareholders and the equity provided 
of around 2.7 billion euros, and, secondly, due 
to the substantial loan coverage by guarantees 
from ECAs and the German UFK programme. 

The Markit iTraxx Europe Senior  
Financials index explained

 

The Markit iTraxx Europe Senior Financials 
index tracks the cost of insuring against  
the default of an equally weighted basket of  
25 European financial sector companies’ senior 
unsecured debt. The index is a measure of the 
health of the European financial system.

The shareholders
 

OAO Gazprom, the Russian oil and gas  
company, and a founding member of the pro-
ject, holds a majority stake with a share of  
51 percent. The German BASF SE, via its oil 
and gas subsidiary Wintershall Holding GmbH, 
and E.ON Ruhrgas AG joined in 2005 with a 
24.5 percent share each. Their stakes were 
reduced to 15.5 percent respectively when  

GDF SUEZ SA 9 % 

N.V. Nederlandse Gasunie 9 % 

E.ON Ruhrgas AG 15.5 % 

BASF SE/Wintershall Holding GmbH 15.5 % 
OAO Gazprom 51 % 

N.V. Nederlandse Gasunie, the Dutch gas  
infrastructure company, and GDF SUEZ SA, 
the French gas firm, joined Nord Stream with 
a 9 percent stake each. Shareholder support 
aided the financing success of the project and 
helped overcome the challenges the company 
faced when it first approached the capital 
markets in 2008.

30 %
of the project costs

! 3.9 billion

! 2.5 billion

Debt financing
! 6.4 billion
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Construction & Logistics
Every Detail Counts in a 
Project of this Magnitude

 W
ith the design and route of the pipelines set, and with 
environmental and construction related permits issued, 
everything was in place to begin building the pipelines. But 
before the first pipes were welded together, a key meeting 
took place out at sea. On April 8, 2010, Matthias Warnig, 
Nord Stream Managing Director and Pietro F. Tali, Deputy 

Chairman and CEO of Saipem S.p.A., left Visby Airport on the Swedish island of 
Gotland by helicopter. Their destination was a point 674 kilometres from the starting 
point of the pipelines near Vyborg, Russia, and about 550 kilometres from the end 
point at Lubmin, Germany – the Castoro Sei laybarge. This vessel was commis-
sioned to perform most of the pipe laying for the two pipelines and was moored in 
Swedish waters at the place where it would begin construction of Line 1 the follow-
ing day. Warnig and Tali toured the Castoro Sei as the final preparations were car-
ried out. They also met with the captain and crew to wish them well on the job they 
would be working on around the clock for the two years to come.

While the moment when the first weld took place on April 9, 2010 was an unre- 
futed milestone, it was also just one of many pieces of the complex construction 
and logistics puzzle, which included, among other things, having pipes manufact- 
ured, concrete coated and in the right place at the right time to keep the construc-
tion machine running seamlessly for 30 months. Offshore, work would not only 
include pipe laying, but also rock (gravel) placement, ploughing, trenching, and 
hyperbaric tie-ins (underwater welding of the pipeline sections). And onshore, both 
landfalls at Lubmin and Vyborg had to be made ready for Line 1 to begin operating 
on schedule in November 2012. “From a technical point of view, the Nord Stream 
Pipelines are very long, with a large diameter, and the lay sequence had to be pre-
cise and adhere to all preconditions and restrictions set in the permits, however 
from my point of view, the technical aspects were not the biggest challenge – it was 
the overall project management,” explained Ruurd Hoekstra, Nord Stream Deputy 
Construction Director. “Execution of a project of this size has to be strictly orches-
trated, and staff had to feel responsible for what they have been assigned to han- 
dle. Once the engine was running, we had to keep it constantly oiled so that we 
could make it to the finishing line on time.” Hoekstra and his team kept this engine 
running by maintaining an overview of all the contractors and subcontractors f 

May 2007 

The tender for the logistics partner of 
the Nord Stream project is launched.

February 2008 

The tender for Nord Stream’s logistics 
partner ends.

May 2008 

EUROPIPE delivers the first steel 
pipes for Line 1 to the logistics hub 
in Mukran.

December 2007 

Site development begins in Mukran, 
where one of the concrete coating 
plants will be located.

August 2007

The contract for the pipe pro- 
duction for Line 1 is awarded.

German-based manufacturer EURO-
PIPE and Russian-based manufac-
turer OMK win the contract.

July 2008

The contract for the logistics  
partner is awarded. 

EUPEC of France wins the contract for 
the concrete coating of the pipes and 
logistics services for both lines.

September 2008 

The construction of the concrete 
coating plant in Kotka begins.

November 2006

Nord Stream experts begin de- 
veloping the logistics concept.

This concept will form the backbone 
of the construction phase, as pipes 
need to be at the right place at the 
right time. The tender for the pipe 
production for Line 1 is launched.

October 2007

The Baltic Sea harbours that will 
serve as logistic hubs are chosen.

Kotka and Hanko, Finland, Slite and 
Karlskrona, Sweden, and Mukran, 
Germany. Each hub is located less 
than 100 nautical miles from the  
pipeline route, thus reducing trans-
port distances.

A reach stacker tra
nsporting a concrete coated pipe

June 2008 

OMK delivers the first steel pipes for 
Line 1 to the site in Kotka.

The construction of the concrete 
coating plant in Mukran begins.
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A ship-to-ship system was utilised in Slite, Sweden, whereby pipes delivered by sea from Mukran, Germany, were transferred directly to a carrier  
vessel situated on the opposite side of the pier. This system was developed because the port on the island of Gotland met few of the criteria for an interim 

storage facility, although the location at the middle of the route was ideal. The port was expanded by Nord Stream for the project.

involved in the project. “Every aspect of construction was coordinated by our teams 
in Zug, and aboard each vessel Nord Stream was represented by a client delegate 
whose task was to oversee all facets of construction on the vessel and to report on 
daily activities,” he explained. When construction was at its peak, three laybarges 
were working simultaneously around the clock for several months – Saipem’s 
Castoro Sei and Castoro Dieci, and the Allseas’ Solitaire. Meanwhile, construction 
surveys, rock (gravel) placement, and landfall construction were ongoing. Over 100 
vessels were deployed during the height of construction at the German landfall. 
“We had several morning calls each day with each of the three pipelay vessels as 
well as with our onshore teams to keep track of all operations and to guarantee that 
every day more than 1,000 people could work safely and meet our tight schedule 
while complying with the highest international safety and quality standards.”

Meeting the deadline was never in doubt 
Despite the tight schedule, Hoekstra never worried about not making the deadline. 
“I never doubted that we would achieve our goal because I wholeheartedly believed 
in our teams and the capabilities of our contractors. However, I am sure that, from 
the external perspective, it could seem like a miracle that it all worked,” he ex-
plained. “I am not saying that everything was easy, not at all. We had our ups and 
downs. For example, in the beginning, our lay rates were not what they should be 
due to the quality of the welds, but we worked that out.” The welding quality accept-
ance criterion that Nord Stream set was even higher than that of common offshore 
international quality standards. This led to many lengthy discussions with the con-
tractors, Nord Stream’s internal quality assurance/quality control department, and 
welding specialists. “Small defects always arise during the welding process,” said 
Hoekstra. “Our discussions were about what is deemed acceptable. Only in March 
2010, just one month before we started construction, did we come to an agreement 
on the permissible defect sizes. Our contractors weren’t sure that we could get the 
productivity we needed with the high standards we set, but we got the quality we 
wanted and a steady lay rate.”

Another issue they faced was the complicated lay sequence, which was designed 
to respect and adhere to all preconditions and restrictions defined in the permits 
from each country. “The Baltic Sea’s environment is sensitive. We worked meticu-
lously to ensure minimal impact throughout construction and, in doing so, I believe 
we established a new industry benchmark,” said Hoestra. “And not just in this 
regard, in quality and safety also. Compared with the European standards in the 
industry, our injury rate was lower than the average. We had no work-related fatali-
ties or permanently disabling injuries within 23.5 million hours worked. Every injury 
is one too many. However, with a mega-project such as ours, we can be pleased. I 
think it is important to remember that Nord Stream was a start-up organisation that 
decided to do a lot of things differently than the big, established companies, and 
based on our track record in getting things done on schedule, while setting new 
standards, it is clear to me that the decisions we made were the right ones.” 

One of the many strategic decisions was to establish dedicated teams responsible 
for the four aspects of construction: one for offshore activities, one each for the 
German and Russian landfalls, and a fourth for logistics. “Without a doubt for an 
offshore pipeline of this scale, it is all about logistics, logistics, logistics. Of course 
you need high-quality welds, but first you need the pipes to be ready, coated, in-
spected, tested, and transshipped to the pipelay vessels,” Hoekstra said. In order 
to keep the pipelay schedule on track, the three vessels that would work on the 
project had to be continuously supplied with pipes, and this is where Nord Stream’s 
logistics programme proved its mettle. 

Logistics, logistics, logistics
Over the course of the project, with all logistics handling operations taken into ac- 
count, a total of 90 million tonnes of steel pipes and coating materials such as 
cement and magnetite would need to be transported. The transportation of such 
a large volume of materials required a special plan and implementation – one f 

 »From the technical point 
of view, the Nord Stream 
Pipelines are very long, with 
a large diameter, and the 
lay sequence had to be 
precise and adhere to all 
preconditions and restric-
tions set in the permits, 
but from my point of view, 
the technical aspects were 
not the biggest challenge 
– it was the overall project 
management. Execution of 
a project of this size has to 
be strictly orchestrated, and 
staff had to feel responsible 
for what they have been 
assigned to handle. Once 
the engine was running, we 
had to keep it constantly 
oiled so that we could 
make it to the finishing line 
on time.«
Ruurd Hoekstra  
Nord Stream Deputy Construction 
Director

February 2009 

The tender for the production of pipes 
for Line 2 is launched.

March 2009 

The first steel pipes are concrete 
coated in the plant in Mukran.

December 2008

The construction of a new quay 
starts at the port of Slite.

The old quay was too small and not 
able to support the weight of the pipes. 

August 2009 

The first steel pipes are concrete 
coated in the plant in Kotka.

The first pipes are transshipped to the 
marshalling yard in Karlskrona.
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tailor-made to meet the requirements of the project. A vital question that needed 
immediate clarification was whether or not the existing ports in the Baltic Sea re-
gion near the planned construction site would have sufficient capacity and size for 
the project. The most common way of handling this is to invite tenders for all the 
required services and to leave it to the providers to offer suitable structures. But it 
was doubtful as to whether tenders would be submitted with the desired focus on 
short, optimised transport routes, along with environmentally sound logistics plan-
ning, explained Dr Werner Rott, Nord Stream Deputy Technical Director. Therefore, 
Nord Stream made a conscious effort to work out its own logistics requirements, 
and its team of experts predefined a customised logistics solution for the entire 
project prior to approaching companies to tender for the job.

The first logistics plan had been developed by the end of 2006. It already contain-
ed many of the definitive features and was approved in January 2007. With further 
refinements, it came to form the backbone of the entire project, explained Dr Rott. 
“The seemingly early start to the development of the environmentally friendly log-
istics programme was necessary not only to assess logistics locations along the 
Baltic Sea coast for technical feasibility, but also to develop infrastructure, and 
choose suppliers for raw materials as well as contractors for handling the transport 
and manufacture of pipes,” he said. “We calculated that, in order for construction 
to continue unimpeded from start to finish, at least two thirds or about 800 kilome-
tres of one line had to be coated and available at various logistics sites around the 
Baltic Sea prior to the start of construction to maintain a round-the-clock schedule. 
Having this amount of pipes ready was a significant element of our demanding 
logistics concept.” 

New coating plants or existing ones?
When the Nord Stream logistics team came together in late 2006, only a few issues 
were clear. The most important of these issues was that construction was sched-
uled to begin in spring 2010 and to finish in autumn 2012. Additionally, the pipe geo-
metry was already confirmed at the start of the project, explained Klaus Schmidt, 
Nord Stream Project Manager Logistics. In total, two pipelines consisting of about 
100,000 pipes apiece would be laid in three sections, each pipe measuring about  
12 metres in length. The worldwide call for tender for the manufacturing of these 
pipes had already been initiated by Nord Stream’s procurement managers in Nov-
ember 2006. (See procurement article on page 99.) The pipe specifications also 
made clear that every pipe would be given three coatings – an inner coating (flow-
coat) consisting of dual component epoxy resin, a three-layer polyethylene outer 
coating to protect against corrosion, and a heavy concrete coating to increase the 
weight of the pipe to ensure its stability on the sea floor. All pipe suppliers are able to 
deliver their product with inner and outer coatings, but not with concrete coatings. 
Therefore, the question of exactly where this concrete coating would be applied was 
a vital issue that the logistics team tackled immediately, Schmidt explained.

With the schedule for construction and pipe specs in place, the team began to 
assess the entire production and supply chain. “We looked not at national borders, 
but at the project as a whole when developing our concept,” he explained. “Con-
struction of a project of this scale requires substantial support from facilities of vari-
ous types, and one of our major priorities was to have these ideally located in order 
to minimise environmental impacts and to lower costs. This is why we decided to 
include the concrete coating of pipes in our supply chain.”

Before the team reached that decision, they looked at whether it would be tech-
nologically and economically feasible within the available timeframe to build new 
plants to handle the concrete coating, or whether existing concrete coating plants 
in Scotland, Norway, or France should be used. “Had we opted to use one of the 
existing plants, the transport distances would have been much longer. Keep in 
mind that, once concrete coated, each pipe has doubled in weight,” said Schmidt. 
“We calculated that transporting the concrete coated pipes from these locations 
would cost 60 million euros – the same as the costs for building two new plants. f

The made-to-measure cage is then placed over the steel pipe, and several workers install peg spacers by hand onto the cage to hold it at an equal  
distance from the pipe. This is important during the application of the concrete to ensure a uniform coating around the pipe. The steel cage  

also reinforces, or strengthens, the concrete coating. 

After the peg spacers are installed, the pipe is moved to the coating application unit, which, in less than five minutes, sprays on the required thickness of 
concrete for that particular pipe. Several quality assurance tests are carried out after coating and before the pipe enters one of the four curing tunnels.

The curing process is designed to rapidly cure the concrete to significantly strengthen it. The pipes emerge from the tunnel after nearly 24 hours.

The steel cages help to reinforce the concrete coating. Steel pipes that have been stored in Mukran, Germany, and Kotka, Finland, are concrete  
coated at facilities at both locations. Before the weight coating process starts, the pipes are de-iced, washed, and dried, then measured in an automated 

process. This process makes it possible to create a made-to-measure steel wire cage to fit each pipe precisely. 

March 26, 2010

The Castoro Sei passes under 
Denmark’s Great Belt Bridge.

Prior to this, the vessel was refur-
bished and upgraded in the Port  
of Rotterdam to make her ready for  
the Nord Stream project.

April 2010

Start of construction of Line 1 of  
Nord Stream Pipeline system.

The first concrete coated pipes are 
delivered to the laybarge Castoro Sei. 
On April 9, the vessel begins offshore 
pipe laying near the island of Gotland, 
675 kilometres from the pipeline’s 
starting point near Vyborg. 

The construction phase is officially 
launched with a symbolic welding of 
two pipeline segments at a ceremony 
held at Portovaya Bay on April 10. It 
is attended by many guests, including 
political and business leaders.

May 15, 2010

Start of construction work in the 
Bay of Greifswald. 

A cofferdam is built 550 metres out at 
sea, and the dredging of the pipeline 
trench begins.

The first steel pipes for Line 2 are 
delivered by EUROPIPE and OMK to 
the logistics hub in Kotka for concrete 
weight coating.

July 2010

The Nord Stream Pipelines reach 
the European mainland.

Line 1 is pulled ashore at the German 
landfall on July 3. Line 2 follows suit 
on July 17.

February 2010 

The first concrete coated pipes  
are transshipped to the marshalling 
yards in Slite and Hanko.

June 2010

The Castoro Dieci begins pipe laying 
in the Bay of Greifswald at the end of 
June. The first concrete coated pipes  
are transshipped to the marshalling 
yards in Slite and Hanko.

August 2009

The contract for the production of 
steel pipes for Line 2 is awarded.

EUROPIPE, OMK, and Sumitomo are 
commissioned to supply the steel 
pipes for Line 2. The contract value is 
some 1 billion euros, of which EURO-
PIPE will be awarded 65 percent, OMK  
25 percent, and Sumitomo 10 percent.
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July 28, 2010

Line 1 is pulled ashore at the  
Russian landfall on July 28. 

100,000 of the pipes needed for the 
Nord Stream Pipelines have so far 
been concrete weight coated, 62,000 
of them in Mukran and 38,000 in 
Kotka. EUROPIPE delivers the first 
pipes for Line 2 to Mukran.

September 2010

The Solitaire begins laying Line 1  
in the Gulf of Finland. 

Before starting its journey to Russian 
waters, the Solitaire was adapted  
to Nord Stream’s requirements in  
Rotterdam, where each piece of 
equipment was thoroughly tested  
in port.

August 2010

Line 2 is pulled ashore at the Russian 
landfall on August 4.

October 2010

The Castoro Dieci completes her 
work on Lines 1 and 2 in Germany  
on October 3.

The world’s heaviest double-gate 
valves arrive in Lubmin mid-month. 
Each weighs 102 tonnes. Two are 
installed at each landfall.

Sumitomo delivers the steel pipes 
for Line 2 to the plant in Mukran for 
concrete coating.

October 20, 2010 

Nord Stream receives the 2010  
German Logistics Award.

We made a very strategic decision to have concrete coating facilities built. While the 
costs were the same, the new sites are much closer to the route, and therefore the 
ecological benefits were significant. And the regions would also benefit economi-
cally with hundreds of jobs.”

The decision was made to build concrete coating plants in Mukran, Germany, and 
Kotka, Finland. The choice was based on the functional design of the logistics pro-
gramme, and it also had a strategic dimension, since the new plants would bring 
investment to those regions, create new jobs, and stimulate economic develop-
ment. The plants were ideally located at opposite ends of the pipeline route, where 
it was possible to ensure rail access. “Making the choice for new concrete coating 
plants with short distances to the route resulted in a saving of 200,000 tonnes of 
CO2 emissions,” explained Ludwig von Müller, Logistics Engineering Consultant for 
Nord Stream. “Imagine, 200,000 tonnes are equivalent to the CO2 emissions of an 
average size lorry driving around the world 25,000 times.”

The northern site location, Kotka, was chosen because it is close to the start of 
the route in Russia, and its existing quays were the right length to accommodate 
pipe carrier vessels. Also of particular importance in the selection of Kotka was the 
well-constructed connection with the Russian rail system, which ensured the direct 
delivery of pipes from production sites in the country. A total of 70,000 pipes would 
be concrete coated at this site. Half of these pipes would go directly to the pipelay 
vessel, with the other half being routed to the pipe storage facility in Hanko. “The 
entire region benefited from this decision,” said Schmidt. “Three hundred new jobs 
were generated for our project at this facility, which was built and run by EUPEC 
Pipecoatings SA.”

In the south, the selection of Mukran as the second site for a concrete coating plant 
was a given, since no other port in the region could offer a comparably sized, unde-
veloped parcel of land. Following German reunification, Mukran as an industrial port 
had faded into obscurity. Its infrastructure and area remained largely unused until 
the Nord Stream project provided the initial spark for expansion. In 2007, Deutsche 
Bahn, the German rail company, was using its tracks for storage, and the service-
able area of 200 hectares sat idle. The selection of Mukran meant a considerable 
investment of approximately 50 million euros for port expansion. In Mukran, a total of 
130,000 pipes would be concrete coated, put into interim storage, and then shipped 
either directly to the pipelay vessel, or to the interim storage sites in Sweden. “North 
of Mecklenburg-West Pomerania, and on the island of Rügen, industrial jobs are 
rare. To the greatest extent possible, the roughly 300 employees working in connec-
tion with the project were recruited from this region,” explained Schmidt. 

Five harbours to store and transship pipes
The selection of the ports began with a study of the port manuals of the Baltic Sea. 
From this evaluation, 68 ports were identified for further consideration. When fur-
ther specific selection criteria were applied, the choices were narrowed down to 
nine ports. In October of 2007, the team made the final decision on the five Baltic 
Sea harbours that would be used to achieve their aim of minimising any impact on 
the environment while, of course, keeping the construction vessels continuously 
supplied with pipes. Dr Rott explained that ensuring the supply of pipes to the con-
struction vessels was the primary consideration when selecting the locations, as 
one day lost in pipe laying would cost the project around 1 million euros. The plan 
was designed so that the nearest pipe storage facility was situated less than 100 
nautical miles from each point along the route. This ensured that all replenishment 
sailings with pipes to the pipelay vessel and back again could be completed within 
24 hours. Special pipe carriers were employed for this. If one of the carriers were 
to break down, the supply chain would still remain stable, as the next carrier would 
arrive just eight hours later.

The three ports in the middle of the route – Hanko, Karlskrona, and Slite – were 
always the most practical choices for pipe storage. Hanko was long a critical f 

The first part of Nord Stream’s supply chain included the direct delivery of pipes from the manufacturer to its concrete coating plants in  
Mukran, Germany, and Kotka, Finland. Transport was handled in an environmentally friendly and efficient manner, with 96 percent of all transport  

by rail and 4 percent by ship. Here, DB Schenker Rail AG delivers pipes to the Mukran facility.
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Marshalling yard, Slite, Sweden
The last pipe transshipment to the 
pipelay vessel Castoro Sei from the 
Swedish port of Slite took place on 
April 18, 2012. About 56,000 pipes 
were shipped to Slite from Mukran, 
Germany, from 2010 through 2012. 
About 6,000 pipes were stored at 
this interim marshalling yard when it 
was at full capacity.

November 17, 2010

Line 1 passes the halfway mark:  
over 600 kilometres of pipe were laid 
in five countries by November 17.

 »We calculated that, in order 
for construction to continue 
unimpeded from start to 
finish, at least two thirds 
or about 800 kilometres of 
one line had to be coated 
and available at various  
logistics sites around the 
Baltic Sea prior to the start 
of construction to maintain 
a round-the-clock schedule. 
Having this amount of pipes 
ready was a significant 
element of our demanding 
logistics concept.«
Dr Werner Rott  
Nord Stream Deputy Project  
Director Engineering
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The Nord Stream project aided the Baltic Sea economy by directly creating hundreds of jobs at the five marshalling yards situated along the route.  
A total of 600 new jobs were generated in Mukran, Germany, and Kotka, Finland, alone. The improvements the company made to each of the five  

harbours remain after the completion of the project, and, therefore, continue to make a lasting contribution to the local economy.

February 2011

The Solitaire completes her work 
on Line 1.

Two of the three sections of Line 1 
are completed. One thousand kilo-
metres of Line 1 have been laid.

May 4, 2011

The last pipe of Line 1 is laid by the 
Castoro Sei laybarge 674 kilometres 
from the Russian landfall.

February 2011

The world’s largest submarine pipe-
line plough, the PL3, arrives in the 
Baltic Sea on the deck of its mother 
ship Far Samson. The subsea plough 
is used to entrench the pipelines in 
Swedish and Danish waters.

April 2011

The last pipes for Line 1 are delivered 
to the laybarge Castoro Sei.

Pressure testing of section 2 of Line 1: 
the pressure testing is carried out 
from April 15–20 on the special vessel 
Far Samson, located at KP 297.

Pressure testing of section 1 of Line 1: 
the Far Samson is positioned at 
KP 297, from where the section is 
flooded from April 22–27.

concern because it was not clear it would have sufficient capacity. However, the 
recession in the car industry caused a sharp drop-off in the port’s utilisation and 
led to it agreeing to project partnership at the end of 2009. Meanwhile, Karlskrona 
got the nod over the other Swedish contender because all the required port facili-
ties, including two jetties and a storage area of 90,000 square metres, were already 
available there. 

Slite, on the Swedish island of Gotland, constituted a special case, as it met prac-
tically none of the selection criteria for an interim storage facility for pipes. The har- 
bour was not deep enough, the pier was too small, and it was unable to support 
enough weight, and there was not enough storage space for the pipes. However, 
Slite was without a doubt the best-situated port right at the middle section of the 
route. Therefore, Nord Stream developed a logistics plan to offset the lack of 
infrastructure at this prime location. “The solution was to be found in adapting the 
automotive industry’s tried and tested just-in-time approach, which, nevertheless, 
had to meet the requirements imposed by the fact that large-diameter pipes – each 
weighing 20 to 30 tonnes – would be handled here,” explained von Müller. 

On this basis, a S2S (ship-to-ship) system was developed, in which the pipes de-
livered by sea from Mukran were transferred directly to a transport ship situated on 
the opposite side of the pier. The pipes were thus transshipped directly across the 
pier. And in order to be able to compensate for interruptions in the supply chain, a 
backup storage area holding up to 6,000 pipes was established off port property. 
So if supply ships from Mukran were to break down, or the pipelay vessel was to 
move faster or slower than planned, this backup storage area served as a buffer to 
stabilise the supply chain. A total of 52,000 pipes, representing 25 percent of the 
total, was to be transported via Slite. In mid-2007, an agreement was reached with 
the municipal authorities in Gotland to expand Slite’s port facility. The agreement 
meant that it would be developed into a second port for Gotland’s ferry and Ro-Ro 
vessel traffic (these are ships with roll on/roll off cargo, such as cars and trucks) 
once the project was completed. This ensured the port’s continued use beyond the 
Nord Stream project.

With the foundations laid, the search for a logistics partner began
The logistics plan developed by Nord Stream served as the basis for the tender 
initiated in mid-2007. The tender for logistics providers included both the logistics 
service package and the concrete coating of the pipes. The first part of the sup-
ply chain included direct delivery of the pipes from the manufacturer to the new 
concrete coating plants by rail or ship. Following a quality control check, the pipes 
were then to be accepted by service suppliers for logistics and concrete coating. 
The logistics provider would be fully responsible from that point for the rest of the 
logistics chain, including all handling operations and transshipment, through to 
delivery of the finished goods. 

Only four companies worldwide were considered capable of offering and providing 
this range of logistics services. “All the providers have their own existing concrete 
coating plants and naturally had an interest in utilising them,” explained von Müller. 
“The tenders submitted were very different. To a limited degree, they took into con-
sideration the ideal concept drafted by Nord Stream, but the majority started from 
the premise that existing concrete coating plants would be used.” This variation in 
the tenders was also reflected in the pricing. All of the quotes based on the logistics 
concept developed by Nord Stream were significantly lower – several hundred mil-
lion euros lower, in fact. In addition, all the quotes were higher than the proposed 
logistics budget and, in some cases, significantly higher.

The contract negotiations were intense, taking about a year from the start of the 
tender process. The security of processing in existing plants, along with the associ-
ated higher price, had to be weighed against a price-optimised tender based on 
the Nord Stream logistics concept. After considering all the risks and opportunities, 
Nord Stream decided on the latter and, in June 2008, awarded a 650 million euro f�

 »Construction of a project of 
this scale requires substan-
tial support from facilities of 
various types, and one of 
our major priorities was to 
have these ideally located 
in order to minimise envi-
ronmental impacts and to 
lower costs. This is why 
we decided to include the 
concrete coating of pipes in 
our supply chain.«
Klaus Schmidt 
Nord Stream Project Manager, 
Logistics
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Hanko, Finland, marshalling yard
About 9,000 pipes were stored 
at the marshalling yard in Hanko. 
About 36,000 pipes passed 
through the site before they were 
transshipped to the laybarge. The 
pipes that were concrete coated in 
Kotka, Finland, are being stacked 
at the marshalling yard at Hanko 
for interim storage before eventual 
delivery to the laybarges.

May 2011

Section 3, the last section of Line 1,  
is pressurised from a temporary  
pump station at the German landfall  
in Lubmin from May 26-30.

The last pipes are coated at the plant 
in Kotka. A total of 76,000 pipes 
were concrete coated in Kotka and 
shipped to one of the laybarges or 
one of the marshalling yards.

June 18, 2011 

Second hyperbaric tie-in completed 
on Line 1.

Sections 2 and 3 are connected  
at kilometre point 675. 

July 2011 

The last pipes are delivered to Hanko. 
In total, 36,000 pipes passed through 
this marshalling yard.

Dewatering of Line 1 is completed on 
July 19.

August 2011

The Solitaire completes construction 
of her portion of the pipelines in the 
Gulf of Finland on August 12. In total, 
she has laid about 57,000 pipes. 

The drying of Line 1, which began on 
July 23, is completed on August 9.

The Golden Weld – the final weld 
connecting the offshore and onshore 
parts of Line 1 – is completed on 
August 19 in Russia and August 25 in 
Germany. Nord Stream is connected 
to OPAL on the same day.

 »Making the choice for  
new concrete coating 
plants with short distances 
to the route resulted in a 
saving of 200,000 tonnes 
of CO 2 emissions. Imagine, 
200,000 tonnes are equiva-
lent to the CO 2 emissions  
of an average size lorry 
driving around the world 
25,000 times.«
Ludwig von Müller 
Logistics Engineering Consultant  
for Nord Stream
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The delivery of concrete coated pipes to the Swedish port of Karlskrona continued despite harsh winter weather conditions. Each  
shipment consists of about 160 pipes that must be transferred from the vessel to the marshalling yard, before eventually being reloaded  

onto a smaller carrier vessel and transshipped to the laybarges. 

February 2012 

The last pipes are delivered to Karls-
krona. In total, 30,000 pipes passed 
through this marshalling yard.

November 2011

The pipe coating in Mukran comes to 
an end. A total of 126,000 pipes were 
concrete coated in Mukran and then 
directly shipped to one of the laybarg-
es or one of the marshalling yards.

October 2011 

The last pipes for Line 2 are delivered 
to Mukran from the EUROPIPE plant  
in Mülheim an der Ruhr, Germany.  
In total, 10,000 steel pipes for the 
Nord Stream project were manufac-
tured in Japan, 140,000 in Germany, 
and another 50,000 in Russia.

November 8, 2011

Line 1 becomes operational.

Political and business leaders gather 
in Lubmin to celebrate the arrival of 
gas in the European grid.

contract to the French firm EUPEC Pipecoatings SA. “Although this took place  
six months behind schedule, Nord Stream had already arranged all the requisite 
planning and preparation work for its harbours and for pipe manufacturing in paral- 
lel to the contract negotiations in a move to offset the lost time,” Schmidt said. 
“This way it was possible to stave off the time pressure stemming from the pro-
longed contract negotiations and to achieve optimal results for the project in every 
respect.” In fact, the first steel pipes were delivered to Mukran ready for concrete 
coating a month before the logistics contract was finalised. 

With its tailor-made logistics plan in place, Nord Stream was able to optimise the 
volume stream of cargo and bulk cargo overall and reduce transport routes by  
50 percent. Investments of more than 100 million euros in the infrastructure of the 
ports involved formed the basis of its green, sustainable logistics concept, with  
96 percent of the pipes transported by rail, 4 percent by ship, and bulk cargos such 
as magnetite, sand, and cement also transported by ship and rail to the new plants. 
Some 25 percent of the finished pipes remained in the storage areas in Mukran 
and Kotka, while 75 percent were transported further by ship to Slite, Karlskrona, 
and Hanko, ready to be delivered to the vessels. In October 2010, Nord Stream’s 
green logistics programme was recognised by the German Logistics Association 
(BVL) as the winner of its annual German Logistics Award. “This was the first time 
a construction project had ever been honoured. I believe the topic of sustainable 
investment in the Baltic region, and our green logistics were the pivotal factors of 
our win,” explained von Müller.

“Our logistics programme enabled us to react flexibly to changing requirements 
when operating with up to three laybarges and even in adverse winter conditions,” 
explained Dr Rott. “From the start, there were only 24 hours out of a total of ap-
proximately 20,000 project hours when pipes could not be delivered to the vessels. 
This happened during the exceptionally cold winter of 2010-2011.” However, thanks 
to the logistics plan, this did not delay pipe laying activities. “We were never held 
up by not having enough pipes. We did experience a tough time in terms of bad 
weather and some down time for the Castoro Sei as a result, but they performed 
on time,” explained Brian McLean, Nord Stream Project Manager, responsible for 
overseeing all of the offshore works of the project, including gravel placement, 
pipelay, ploughing, and hyperbaric tie-ins. 

Preparing the seabed for construction
The logistics plan was in place. But before the Castoro Sei could lay the first pipe, 
preparatory work needed to be carried out on the sea floor in some areas to ensure 
it was sufficiently stable. In February 2010, McLean was overseeing the start of 
gravel placement at kilometre point 675. The course gravel, with a diameter typi-
cally less than 10 centimetres, was used locally to reshape the seabed, thereby 
providing support for the pipelines to ensure their long-term stability. Sourced from 
countries on the Baltic Sea coast, the gravel had to meet certain engineering and 
environmental criteria. The material had to be free of clay, silt, chalk, vegetation, or 
other harmful substances in order for it to blend in over time with the existing inert 
material on the seabed and be re-colonised within a few years. A fall pipe vessel 
brought the gravel to the locations where supports were needed, either to correct 
freespans, to provide additional stability before and after pipelay, or to support the 
points where the three segments of the pipelines were to be welded together. Gra-
vel placement went on constantly for two and a half years, with up to three vessels 
involved at a time. It may not be the first thing people think of when they look at the 
pipelines, said McLean, “but underlying the whole project was the gravel placement 
– without that we would never have succeeded.” In the end, a total of 3.5 million 
tonnes of gravel were placed on the seabed.

Gravel placement was not the only seabed work that was required. In certain spots 
along the route in Swedish and Danish waters, it was necessary to entrench the 
pipelines in order to ensure their stability. This work was carried out by the world’s 
largest pipeline plough, the PL3. This 200-tonne plough arrived in the Baltic on f 

September 6, 2011 

Nord Stream begins to fill Line 1  
with technical gas. 

April 18, 2012 

The last pipes for Line 2 are delivered 
to the laybarge Castoro Sei from the 
marshalling yard in Slite. The last pipe 
of Line 2 – pipe number 99,953 – is 
welded onto the pipeline, which was 
lowered onto the seabed off the 
coast of the island of Gotland by the 
Castoro Sei.
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Battling snow and ice
The winter of 2010-2011 was excep-
tionally harsh, and pipes had to be 
de-iced here at the marshalling yard 
in Hanko, Finland, before they could 
be loaded on the carrier vessels and 
shipped to the laybarges. 

April 2012 

The special vessel Far Samson is 
positioned at kilometre point 297 in 
order to flood and pressure test sec-
tion 2 of Line 2 from April 12–27.

Flooding and pressure testing of  
section 1 of Line 2 takes place from 
kilometre point 297 from April 19–23.

The last pipes are delivered to Slite. 
In total, 55,000 pipes passed through 
this marshalling yard.

Construction begins on the spare 
parts warehouse in Lubmin.

May 2012 

Pressure testing of section 3 of Line 2:  
section 3 is flooded by the Far Samson, 
but pressurised from a temporary 
pump station at the German landfall in 
Lubmin from May 14–19.

 »The main challenge was the 
performance window. We 
couldn’t do anything before 
the ice went away. We had 
just one season to open the 
trench and remove all the 
boulders, lay both pipelines, 
and restore the seabed.«
Marco Casirati 
Nord Stream Project Manager, 
Russian Landfall/Pre-Commissioning
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All pipes were fitted with intelligent end caps for quality assurance during outdoor storage, which lasted up to 30 months before some pipes were  
transshipped to the laybarges. The caps prevented the pipes from getting dirty on the inside and protected the ends from corrosion. They were fitted  

with sensors and chips that provided a tamper warning. This also ensured that each pipe could be tracked at any location at all times. 

June 2012 

Sections 1 and 2 of Line 2 are 
connected via hyperbaric tie-in at 
kilometre point 297 on June 11. 

Sections 2 and 3 are connected at 
kilometre point 674 on June 28. 

400 pipes are already stored in the 
spare parts warehouse. The frame  
of the building is erected around  
the pipes.

the decks of the world’s strongest trenching support vessel, the Far Samson.  
The subsea plough raised the pipeline into its roller boxes using hydraulic grabs 
and was then towed by the Far Samson, creating a trench of pre-determined 
length, depth, and width into which the pipeline was laid as the plough progressed. 
The ploughing for Line 1 was carried out in February and March of 2011, and the 
process was repeated in February and March 2012 for Line 2.

Work at German landfall began before first pipe was laid
To return to the beginning of the construction phase, it was only a short time after 
the Castoro Sei began laying Line 1 that work began in Lubmin on the onshore 
section of the German landfall. Construction of the offshore section in the Bay of 
Greifswald commenced a month later. A 500-metre-long cofferdam had to be built 
out into the Baltic Sea. This was the beginning of a 27-kilometre-long trench. The 
two 48-inch pipelines were to be laid in this single, narrow trench, passing through 
waters as shallow as 1.5 metres, along a route that curved for most of its length. 
And all of this was in the middle of a highly protected conservation area. To accom-
plish this task, a flat-bottom barge, Saipem’s Castoro Dieci, had been converted 
in Singapore for the pipelay job. It began laying Line 1 at the end of June 2010 and 
reached landfall on July 3. Line 2 followed in mid-July, ahead of schedule. The 
pipelines were first floated through the cofferdam, and then pulled ashore on giant 
rollers by a 100-tonne, heavy-duty draw winch until they reached their final position 
250 metres past the shoreline. 

German landfall was in many ways unique and posed some serious challenges.  
Dr Georg Nowack, Nord Stream Project Manager for the German section, oversaw 
both onshore and offshore work. “Normally, dredging work is a significantly smaller 
part of the overall job; however, in this case, it constituted a very large and complex 
portion.” More than one hundred vessels were mobilised for the operation. “During 
bad weather, four local harbours were crammed with our vessels, and we built a 
new one in Mukran with our surplus soil,” said Dr Nowack. Throughout the dredg-
ing work, special attention was paid to reducing the potential environmental impact.  

A complex soil management plan was developed and put in place. Sediment and 
rocks that were dredged out were transported to interim storage and then brought 
back to be used for backfilling the trenches. The aim was to restore the seabed 
above the pipelines as close as possible to its original condition, so that the flora 
and fauna would recover within four years and be indistinguishable from the sur-
rounding seabed. Each part of the seabed that was removed was categorised and 
tracked. The topsoil sand layer alone was divided into six classifications. When it 
came to backfilling, the approach was just as precise. “The Castoro Dieci posi-
tioned the pipelines within centimetres, almost flying over the seabed. Working so 
precisely on offshore projects has never been done before,” said Dr Nowack. “And 
yet, for the most part, it went like clockwork, finishing four days prior to our dead-
line. At the beginning, we had to deal with shipwrecks and hidden munitions on the 
sea floor, but the team did a great job in safely recovering lost time, while meeting 
all the permit requirements. It was a race against the clock, so a multi-disciplinary 
spirit and a willingness to cooperate were essential.” (See soil management plan on 
page 217.)

Meanwhile, the Castoro Sei arrived at the start of the pipelines in Portovaya Bay in 
July, having laid around 230 kilometres of pipeline in Swedish and Finnish waters. 
The first of the two pipelines was pulled ashore on July 28, followed by the second 
on August 4. In the meantime, construction of the onshore part of the pipelines and 
landfall facilities was in progress. Marco Casirati, Nord Stream Project Manager, 
was responsible for the work at Russian landfall. “The main challenge was the per- 
formance window. We couldn’t do anything before the ice went away. We had just 
one season to open the trench and remove all the boulders, lay both pipelines, and 
restore the seabed.” The Russian landfall area is old moraine glacier, and the sea- 
bed is covered in rocks as big as 5 metres in diameter, often buried under the sur-
face. These could not be left in the path of the pipelines – they had to be found f�

June 15, 2012

The Lenders’ Test for Line 1 is 
successfully completed.

The test serves to confirm the safety 
and reliability of the pipeline.

July 2012

The dewatering of Line 2  
is completed.

The logistics structures for the 
construction of the Nord Stream 
Pipelines are demobilised, and any 
remaining pipes are transported to 
the storage warehouse in Lubmin.

 »The Castoro Dieci posi-
tioned the pipelines within 
centimetres, almost flying 
over the seabed. Working 
so precisely on offshore 
projects has never been 
done before. And yet, for 
the most part, it went like 
clockwork, finishing four 
days prior to our deadline.«
Dr Georg Nowack 
Nord Stream Project Manager, 
German Landfall
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Pipe carriers at the ready 
With two jetties and a large  
area for pipe storage, Karlskrona 
harbour in Sweden was an ideal 
logistics location for the project. 
About 14,500 pipes were stored  
and transshipped from this site.



The Solitaire, working day and night, laid 342.5 kilometres of each of the twin pipelines in the Gulf of Finland. The vessel is positioned with  
thrusters rather than anchors, which minimises the risk of coming into contact with any dumped munitions in the region. The vessel has a massive  

22,000-tonne pipe-carrying capacity and has work stations on several levels to enable her to receive and store pipes.

The Troms Pollux carrier vessel leaves Kotka harbour in Finland with concrete coated pipes for the Solitaire. Three pipe carrier vessels were used  
in rotation to deliver the pipes to the vessel. A carrier vessel could complete a round trip within a day as all of the ports for the project were located  

less than 100 nautical miles from the route to reduce transport distances and carbon emissions. 

October 8, 2012

Line 2 officially becomes  
operational.

This is celebrated at Portovaya Bay. 
Public officials and members of the 
consortium attend the event.

September 2012

Technical gas begins to flow in Line 2 
on September 3.

The construction of the spare parts 
and pipe warehouse is completed. It 
holds 450 pipes.

and removed before the pipelines could be pulled ashore. Accomplishing this 
within the given tight schedule was the greatest challenge. Casirati was also 
responsible for the pre-commissioning of the pipelines. Once the pipelines were 
laid, each of the three sections had to be cleaned, tested, and prepared for gas 
transportation. As part of this process, around 1.3 million cubic metres of water 
is pushed through the pipelines using pipeline inspection gauges (PIGs) and then 
disposed of. “You have to guarantee that the water doesn’t corrode the pipeline, 
but you also want the process to have the smallest environmental impact possible, 
especially when disposing of the water, which could only be done at the Russian 
end, where again environmental restrictions were high,” explained Casirati. “Nor-
mally, biocides or other chemical additives are used, but we didn’t do that. We 
studied and developed a way of treating the water, and the result was a process 
that was extremely environmentally friendly. Basically, the discharged water was 
clear water. There were no residual additives.” Casirati believes the use of this 
process set an industry benchmark. 

Setting new industry standards
In fact, the pre-commissioning job was remarkable in more ways than one, Casirati 
explained. This was due in part to the sheer length of the pipelines, but also to 
the pipelines’ special telescope design. Nord Stream had designed the pipelines 
with three different pressure-rated sections and relative pipe wall thicknesses, 
corresponding to the gas pressure drop over the long journey from Russia to Ger-
many. This design meant that each section of the two pipelines had to be flooded, 
cleaned, and tested separately. An offshore-based concept was developed using 
down-lines from a vessel. “The positive effect of the telescope design and the 
offshore concept was that we could do a portion of the job on one section while 
the other two were still being completed. This had a positive impact on the sched-
ule and enabled us to gain a couple of months,” explained Casirati. “This was the 
biggest pre-commissioning job in the world to date, with the biggest requirements 
from an environmental point of view and the most challenging schedule.” 
 
The three sections then had to be welded together underwater prior to the final 
pre-commissioning operations, which included dewatering and drying. The under-
water welding activities were controlled from the Skandi Arctic, a diving support 
and offshore subsea construction vessel. The sections were connected in an 
underwater welding habitat in several automated stages, assisted by divers. (See 
hyperbaric tie-in process graphic on page 200.) Although the extra construction 
steps necessitated by the telescope design added to the overall cost, this was 
“dwarfed” by both the saving in the construction schedule and the overall savings 
in steel, said McLean. “The most important factor in all of this was the planning. 
You’ve got to get your plan right,” he explained. “If you look back at the project 
now, it ran so well that it almost seems as if it was simple. But back in 2008 and 
2009, we were struggling to get permits just to start work. Combined with the 
environmental restrictions we were under, we were left with a lot of work to do in 
a short time. So when we started in 2010, it was absolutely critical that the whole 
year went well, that everything was completed on schedule, and within the stand-
ards set by the permits.”

Key to meeting this demanding schedule was Saipem, whose primary laybarge for 
the project, the Castoro Sei, laid for two years continuously, with just one month 
off for necessary refurbishment. “We pushed all these laybarges to the absolute 
limit, while respecting environmental restrictions and maintaining a high safety 
standard,” explained McLean. “We have to thank Saipem, Allseas, and all the other 
contractors involved in our project for our success,” he said. “We’ve set ourselves 
a very, very high standard. When you look at the numbers – 200,000 joints, each 
weighing 20 to 30 tonnes, the logistics of moving them, the welding, the hyper-
baric tie-ins and the pre-commissioning – this project is a world beater. And the 
industry, my industry, is quite impressed.” •

August 2012

Drying of Line 2 is completed on 
August 20.

The offshore and onshore parts of 
Line 2 are successfully connected in 
Russia and Germany on August 28.

 »We’ve set ourselves a very, 
very high standard. When 
you look at the numbers – 
200,000 joints, each weigh-
ing 20 to 30 tonnes, the 
logistics of moving them, 
the welding, the hyperbaric 
tie-ins and the pre-com-
missioning – this project 
is a world beater. And the 
industry, my industry, is 
quite impressed.«
Brian McLean 
Nord Stream Project Manager,  
Offshore Work
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Overseeing pipe delivery 
Pipes were delivered to the lay-
barges around the clock. Here, the 
captain of the Troms Pollux carrier 
vessel keeps a close eye on the 
transshipment of pipes from his 
vessel to the Solitaire. 

Unloading pipes
Pipe carrier vessels transship  
about 80 pipes per trip. Here, 
concrete-coated pipes are loaded 
onto the Solitaire. She has a pipe-
carrying capacity of 22,000 tonnes, 
making her less dependent on off- 
shore pipe supply. The transship-
ments are scheduled to ensure 
there is always a sufficient number 
of pipes on the pipelay vessel. 
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Russia
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Logistics Explained

 T
he complex Nord Stream logistics concept was first 
developed in 2006, four years prior to the start of con-
struction of the first of the two pipelines in April 2010. 
This seemingly early start was necessary not only to 

assess logistics locations along the Baltic Sea coast for technical 
feasibility, but also to develop infrastructure in some cases and 
choose suppliers for raw materials as well as contractors for 
handling the transport and manufacture of pipes. Five ports less 
than 100 nautical miles from the pipeline route were chosen to 
reduce transport distances, thereby minimising environmental 
impact. Mukran, Germany, and Kotka, Finland, were the logistics 
hubs for concrete weight coating and were also interim marshalling 
yards. The ports of Slite and Karlskrona, Sweden, and Hanko, 
Finland, served as interim marshalling yards. Nearly 200,000 pipes 
were transported from the five sites to build the twin pipelines. 

55,000 pipesKARLSKRONA 3

3

4

30,000 pipes

3 36,000 pipes

MUKRAN

1 2

SLITE
4

5

6

KOTKA

HANKO

4

2

1

Each 12.2 m pipe was coated with concrete, doubling its weight to  
20-30 tonnes. The weight provides stability on the seabed.

Concrete weight coating2

Pipe steel
27-41 mm

Antifriction 
coating

Corrosion
protection

4.2 mm

Concrete weight 
coating
60 -110 mm

Three laybarges were used to build the pipelines

Three vessels built the pipelines, working at different segments along the route. The three segments were connected underwater 
when completed. The Castoro Sei laid the longest portion of the pipelines, working in German, Danish, Swedish, Finnish, and Russian 
waters. The Castoro Dieci built the segment near the German coast, and the Solitaire worked in Finnish and Russian waters. 

100 nautical mile radius

The five ports chosen for the 
Nord Stream project were all 
less than 100 nautical miles 
(185 km) from the route. This 
ensured that carrier vessels 
delivering coated pipes to 
the laybarges were able to 
complete a round trip within 
a day. Minimising transport 
distances helped to reduce 
carbon emissions.

Castoro Dieci

Castoro Sei

Solitaire

A pipeline is a major infrastructure project, and many  
materials were needed at the right place at the right 
time to ensure smooth and timely construction. The 
backbone of the Nord Stream project was a thoroughly 
planned, environmentally friendly logistics concept.

6 Laying the pipelines

Aboard the laybarges, the pipes were welded onto the pipeline, which 
was progressively lowered to its designated place on the seabed.

After the steel pipes were coated in concrete in Mukran and Kotka, they 
were transshipped to interim marshalling yards.

3 Transport to marshalling yards

Pipes and materials delivered

Pipes reached Mukran and Kotka by rail and ship. Cement, magnetite, 
sand, and aggregate were delivered for the concrete coating.

1

5

Carrier vessels continuously delivered pipes to the laybarges to main-
tain a 24-hour construction schedule.

Pipes delivered to laybarges

Concrete-coated pipes were stored at each of the five marshalling 
yards located strategically along the route.

4 Temporary storage
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A close-up view of an internal line-up clamp aboard the Castoro Sei. The clamp lines up two pipe joints for external welding. In total,  
the two completed pipelines consist of 199,755 12-metre concrete-weight-coated steel pipes each weighing about 24 tonnes. Altogether,  

some 138,850 welds were performed on the Castoro Sei for both lines.

At the welding station on board the Castoro Sei, two bevelled, 12-metre pipes are aligned using an internal line-up clamp. Before pipes can be  
welded the ends are bevelled to exactly the right shape to be fitted together precisely. This double-joint segment will then be welded onto  

the main pipeline after its weld has undergone ultrasonic testing to detect any unacceptable flaws.



High quality welds 
The Castoro Sei worked 24/7  
on the project for two years  
with its crew of 330. Her aver- 
age lay rate was significantly  
higher than expected, at about  
2.5 kilometres a day.
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The construction process aboard the vessels is made up of several steps including bevelling, welding, and testing before the pipeline  
is lowered slowly to the sea floor. Nord Stream developed high welding quality acceptance criteria with its quality assurance/quality control  

department, welding specialists, and its contractors. 

The welding systems used on board the pipelay vessels are semi-automated, which means the welder has only a limited capability to  
affect the pre-defined parameters during the welding process. However, they oversee the job. Each weld undergoes non-destructive

testing, visual inspection, and automated ultrasonic testing in order to detect and assess possible defects.



The Castoro Sei at work 
This semi-submersible laybarge 
floats on twin pontoons located 
below the surface of the water. In 
turbulent weather, the pontoons 
can be further submerged by taking 
on ballast water, giving the vessel 
added stability. 



Laying the pipeline  
The pipeline leaves the stinger  
from the bow of the Castoro Sei. 
The stinger provides support to  
the pipeline as it is progressively 
lowered to the seabed in an  
S-curve, which keeps it from  
being damaged during installation. 
During this process, the pipeline 
is held by a number of heavy-duty 
tensioners that keep it in position 
against installation stresses. 



A Fleet of Vessels  
Underway for Nord Stream

Barent Zanen  
A trailing suction hop-
per dredger, the Barent 
Zanen was used in the 
deeper parts of the German 
offshore area, where the 
pipelines were laid in an 
excavated trench. It was 
involved in the dredging and 
backfilling of the trench. 

Coastal Thunder  
The Coastal Thunder was 
used to safeguard traffic  
and to transport passen-
gers to and from the larger 
vessels. Owned by Acta 
Marine, the vessel was 
contracted to work as a 
crew tender in 2010 in the 
Bay of Greifswald.

Far Samson  
The world’s strongest 
trenching support vessel 
and the most powerful 
subsea construction vessel 
ever built handled pipeline 
trenching, concrete mat-
tress installation at cable 
crossing locations, and pre-
commissioning operations. 
For the trenching work, it 
transported and towed the 
PL3, the world’s largest 
pipeline plough. 

Sandpiper  
The 160-metre-long 
Sandpiper is a dynamically 
positioned fall pipe vessel, 
owned by Boskalis. It was 
one of three similar vessels 
used to prepare the seabed 
over the full length of the 
route. Its job was to con-
struct rock beds and berms 
to level the seabed and 
provide on-bottom stability 
for both pipelines.

Allseas’ Solitaire  
The world’s largest pipelay 
vessel (300 metres long) 
uses a fully dynamic posi-
tioning system to precisely 
manoeuvre without the 
use of anchors. It worked 
in the congested Gulf of 
Finland – an area where 
the seabed is littered with 
mines. Working at a rate of 
around 2.4 kilometres per 
day, it laid 342.5 kilometres 
of each of the two pipelines 
between September 2010 
and August 2011.

Castoro Dieci  
Saipem’s flat-bottomed  
laybarge has low draught, 
enabling it to work in the 
shallow waters of the Bay 
of Greifswald. With no 
means of self-propulsion, it 
relies on towing and anchor 
winching for manoeuvring. It 
laid the 28-kilometre shore 
approach of both lines.

A
total fleet of 148 vessels was deployed over the 
course of the project. At any one time during  
the construction period, there was a minimum of 
12 ships at work. They ranged in size and opera-
tional purpose from small personnel transporters 
just a few metres long to 300-metre-long pipelay 

vessels. The three pipelay vessels were manned and equipped to 
work 24 hours a day, 7 days a week. An exclusion zone of up to  
3 kilometres was sustained around the pipelay vessels, and 
constant communication was maintained to ensure safety. There 
were daily conference calls with all the construction vessels; 
stakeholders, such as fishermen, received weekly notifications of 
all planned and ongoing works; and the national maritime authori-
ties were regularly updated. The scale of coordination was evident, 
for example, during the work carried out in the German Bay of 
Greifswald, where a subsea trench was excavated and backfilled 
after both pipelines were laid, restoring it to its original condition. 
At the peak of this complex construction procedure, approximately 
60 vessels were operating simultaneously, including pipelay ves-
sels, pipe carriers, dredgers, transport barges, survey vessels, 
and crew boats. The movements of each vessel were tracked and 
coordinated at every moment. •

Castoro Sei  
This Saipem laybarge work-
ed round the clock from 
April 2010 to April 2012 and 
laid 853.5 kilometres of each 
of the two pipelines. During 
construction, the laybarge 
is positioned by a 12-point 
mooring system and is 
semi-submersible, floating 
on twin pontoons. 

Bugsier 9  
This 33-metre-long tug 
boat was employed to  
ensure traffic security  
during the project. It is 
owned by Bugsier, a 
company that has served 
the offshore oil and gas 
industry for decades.

M/V Supplier 
This 15-metre-long survey-
ing ship owned by Northern 
Offshore Services is suited 
to heavy-duty offshore 
work. It was used for water-
quality monitoring during 
the project. 

Skandi Arctic  
Subsea welding operations 
were remotely controlled 
from this dive support ves- 
sel. At 160 metres long, it  
is equipped with a crane 
that can lift loads of up to 
400 tonnes. The pressur-
ised chambers for the divers 
who assisted in the under-
water welding process were 
housed on her deck.
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The majestic Solitaire 
At 300 metres long (excluding 
stinger) and 40.6 metres wide,  
the Allseas’ Solitaire is the  
length of three football pitches.  
The vessel accommodates a  
crew of 420 people and is  
equipped to lay pipe 24 hours  
a day, 7 days a week.



Saipem’s semi-submersible pipelay vessel, the Castoro Sei, laid the lion’s share of the twin Nord Stream  
Pipelines – 1,707 kilometres of pipes for both lines – in less than two years. Captain Domenico Alferj talks about  

the complex interplay between keeping the work on this floating factory on track, while also ensuring the well-being  
of his crew during every step of the project. 

How long have you been working for 
Saipem, and on the Castoro Sei?
I joined Saipem in 1982 and have been on  
various Saipem vessels. In July 1992,  
I boarded the Castoro Sei, where I worked  
continuously for 20 years until July 2012.  
The captain, along with the crew on the 
bridge, works for four weeks, followed by 
three-weeks rest at home. When I was on 
leave, Captain Angelo Sabatini was on duty.

How would you describe the  
Castoro Sei?
It’s basically a factory working in the mid-
dle of the sea. There’s a naval section that 
handles navigation, logistics, and all types 
of refuelling, and there’s a technical part that 
handles welding. Our crew varies between 
330 to 340 members, representing more 
than 20 nations. Most are permanent crew 
members, so they know each other well.

What is the captain’s job on a vessel 
of this size?
The main task is overseeing the ship’s safety 
and navigation. The captain must ensure that 
all operations are carried out safely. Then 
there’s the technical aspect – managing the 
laying of the subsea pipelines, moving the 
anchors, coordinating with the tug boats. The 

entire project involved an impressive number 
of vessels. There was the Castoro Sei, four 
handling tugs – which take the anchors and 
move them regularly so that we can “launch,” 
as we say in the field, which means laying the 
pipelines on the seabed – five pipe carriers, 
pre- and post-pipelay survey vessels, a sup-
ply vessel. It’s basically an invincible armada. 
But we didn’t end up like the Spanish one!

How does Nord Stream differ from other 
projects on which you have worked?
The Castoro Sei has built pipelines in the 
Mediterranean Sea, the North Sea, the Per- 
sian Gulf, and the Gulf of Mexico. By com-
parison, Nord Stream was a challenge as 
it was a marathon rather than a 400-metre 
sprint. We covered about 1,700 kilometres in 
under two years, which is significant. And we 
did this working every day, even in the winter, 
in what were for us pretty unusual weather 
conditions. We’re used to working in the nor- 
thern seas but not in the winter, at least in 
terms of laying pipelines. It was a lot of work 
because the diameter of the pipe – 48 inches 
– is unusual. Plus, the Baltic Sea is an area 
that hasn’t been used for the offshore gas 
business. This job was, in many ways, one of 
a kind. It was like braving a new frontier, pav-
ing a new road, or opening up a new territory.

What were the main challenges you 
had to face?
Our problem was to avoid getting stuck in  
the ice. The Gulf of Finland freezes almost 
every year, so you need an icebreaker or 
ships that are equipped to travel in the 
ice. Castoro Sei doesn’t have any of those 
features, so we did the north section – 
everything north of the island of Gotland 
– during the summer. The part from Ger-
many to Gotland was done in the winter. The 
operation was scheduled so that we’d get to 
Gotland between April and May, and would 
avoid finding ice where we had to lay the 
pipelines. We didn’t run into any ice on the 
water, but ice did form on the pipes, particu-
larly the first year, when it was colder. This 
caused problems because the pipes hit the 
seabed with two to three centimetres of ice 
around them. But we resolved the problem.

How did you do that?
In the beginning, we set up a pipe-defrosting 
station on board. It used steam, but that 
was a huge waste of time. When ice melts, 
it becomes water, but, under these harsh 
conditions, it turned right back into ice before 
it hit the sea. And the weather wasn’t always 
great. When there was wind, water splashed 
over the vessel and ice immediately formed 

everywhere. The ice could potentially lead to 
some mechanical components not function-
ing properly, and the extra weight affected the 
stability of the Castoro Sei. We were initially 
surprised by this but after a few weeks, we 
managed to solve the problem. We set up a 
station on land that could defrost the pipes 
much more efficiently.

What other solutions did you implement?
First, we put plugs in the pipes to stop ice 
also forming on the inside. Another solu-
tion was to leave the pipe carrier vessel in 
port when bad weather was forecast. If we 
didn’t, the sea spray immediately turned to 
ice so that, in addition to accumulating ice 
on the ground, the pipes would also freeze 
during the crossing. For Line 2, after our 
experience in the first year, the pipe carri-
ers stayed in port when we expected bad 
weather. And in the second year, the entire 
operation was rescheduled. The pipes came 
from Mukran, where they were stored in 
hangars. They were then sent to Bornholm 
for the first phase, and on to Sweden, so we 
could avoid the formation of ice. In fact, we 
rarely had this problem in the second year.

What is most important when orga- 
nising this type of work?
A job of this size requires, first and foremost, 
that the machine is fine-tuned to work very 
efficiently, and the prevention of mechani-
cal breakdowns, shutdowns due to wear 
and tear, or other mechanical problems. The 
extensive preparatory work on the vessel 
meant that we were able to carry out our 
job without any problems. We never had a 
mechanical breakdown. Apart from issues 
related to the weather and sea conditions – 
bad weather, basically – we didn’t have any 
problems. Our average lay rate was more 
than 3 kilometres a day for Line 2, in spite 
of a fair proportion of “standby weather” 
[periods of production shutdown due to 
weather conditions]. That was much higher 
than the first year. The winter of 2011-2012 
was very different. It was colder than the 
previous one and the weather was worse.

What did you do on board when the 
weather was bad?
When the weather was bad, the main job was 
to clean the vessel. No one ever sits around 
on a vessel. It’s hard to have nothing to do. 

How would you describe a typical day 
on the Castoro Sei?
Our typical day started at 7 a.m. Usually, 
there would be a briefing on deck with the 

officers who ran the vessels to discuss the 
situation and schedule the day. Then we 
would check how much work had been done, 
check to see if there were any problems 
with the moorings or with the production of 
the pipes, and to see if any supply vessels 
were expected that day. We had a logistics 
base at Norrköping, so there was a ship that 
did the run between Norrköping and the 
Castoro Sei twice a week with all the materi-
als necessary to keep the ship running.  

At 9 a.m., we would contact Nord Stream 
and discuss issues to do with security as 
well as technical and nautical issues. All of 
the various departments reported on the 
previous 24 hours, and a daily report was 
produced and sent to both Nord Stream and 
Saipem. During the day there were calls with 
the logistics manager in London, the logistics 
manager in Norrköping regarding materials, 
and with the manager in charge of loading 
pipes. Since the organisation on board re-
quired two shifts to ensure 24-hour produc-
tion, we usually waited until the end of a shift, 
which was at 11 p.m., so that the handover 
between the shifts went smoothly. We left 
notes for the night shift and, if nothing else 
happened, we went to bed at midnight, only 
to be back at work at 7 a.m. the next day. 

And the captain?
In theory, the captain should work 12-hour 
shifts, but if something happens, he has to 
get up and go to the deck. There are criti-
cal operations that are very delicate, so the 
captain has to be there – because it’s in 
those situations that his experience and skills 
help others to do their job calmly and without 
creating risky or stressful situations. So a 
captain’s day can last 24 or even 36 hours. 

Have you had 24-hour days as captain?
Here in the Baltic, yes. During the shore ap- 
proach at Portovaya Bay it happened to me. 

Did you experience difficulties there?
Most practical difficulties occurred at the 
start of the line in Russia, in the area of 
Vyborg. Because it’s in a fjord, there’s 
not much water and not a lot of space for 
mooring. Then, during the winter, in the 
stretch between Denmark and Sweden – 
between Bornholm and Gotland – because 
the sea was rough and the weather cold. 

Were some jobs more complex  
than expected?
To lay the second line, we did almost 900 
kilometres parallel to Line 1, which couldn’t 

be damaged in the slightest because it was 
already in operation – meaning, there was  
gas flowing through it.

What types of technological innovations 
did you use on the vessel?
The main innovation was the Saipem Welding 
System, an automatic system that greatly re- 
duces welding times. This enabled faster lay 
rate and also a higher level of quality. The 
percentage of necessary repairs was very 
low. We also experimented with mooring sys- 
tems using large, polyethylene cables, which 
is a high-resistance fibre.

How would you assess the logistics  
for the entire project?
It was a big success for both Nord Stream 
and Saipem. We were certain of the results. 
Frankly, on board, we didn’t have any doubt 
that we would be able to finish everything in 
time. We didn’t do anything except use all 
our knowledge acquired in the last 20 years. 
Nord Stream is proof that, to get good re- 
sults, you need to work well as a group. It 
was like a great orchestra.

What were the main lessons?
The main lesson was that with this type of 
work, every detail must be planned in ad- 
vance. Organising, scheduling, and planning 
every activity is essential to carry out this type 
of project. Otherwise, it’s almost guaranteed 
to fail. It’s one thing to lay 20, 30, or 100 kilo- 
metres of pipe, which you can do in about  
20 to 25 days – at most, a month. It’s another 
to schedule a job that will last two years. 

Another main lesson we learned from this 
project is how best to organise a vessel from 
a logistics and maintenance point of view to 
enable it to work in the middle of the sea 
under extreme weather conditions without 
ever stopping and without any breakdowns. 
Because, if a crane were to break down in the 
middle of the sea, it would mean a significant 
loss of production as it takes days to get the 
parts and the technicians. 

What role did improvisation play on the 
vessel, and how important is it in your 
job to be flexible?
You have to be flexible on a vessel but you 
also need to plan for all types of scenarios 
very carefully. It’s clear, that for a such a com- 
plex machine, the unexpected is always pos- 
sible. But you really need to plan well and 
schedule every single potential eventuality. 
Even the unexpected has to be planned – no 
surprises are allowed. •

A Two-Year Tale: Captaining a Floating  
Factory Across the Baltic Sea 
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The average lay rate for the Nord Stream project was 2.5 kilometres a day, but the Castoro Sei’s average lay rate for Line 2 was about 3 kilometres a day,  
in spite of a fair amount of standby situations due to bad weather. Over 23.5 million working hours were logged in the entirety of the Nord Stream project, 

and no work-related fatalities or disabling injuries occurred.  

A welder takes a break aboard the Castoro Sei. Throughout the project, about 330 to 340 people worked on the laybarge. Days are long on the vessel,  
with everyone, from welders, to engineers, to cooking staff, working 12-hour shifts every day. In theory, a captain’s day is also 12 hours long. However, if 

situations become critical, for example, in bad weather, his day can span 24 to 36 hours. (See interview with the Castoro Sei captain on page 162.)

Each morning at 9 a.m., the captain of the Castoro Sei would contact Nord Stream with regard to technical and nautical issues. All of the various depart-
ments reported on the previous 24 hours, and a daily report was produced and sent to both Nord Stream and Saipem. During the day, there were calls with 

the logistics manager in London, the logistics manager in Norrköping regarding materials, and with the manager in charge of loading pipes.



And so it begins
On March 26, 2010 at 5:30 a.m., 
the Castoro Sei passed under 
Denmark’s Great Belt Bridge – the 
gateway to the Baltic Sea. The  
Baltic Sea had never welcomed 
such a large pipelay vessel before, 
but it would be home to this one for 
about two years. 



Working in German waters 
Saipem’s Castoro Dieci, a laybarge 
with less draught, was used in the 
shallow waters in and outside the 
Bay of Greifswald (Greifswalder 
Bodden), an area inaccessible to 
large pipelay vessels.



Lowering the last pipe  
The last segment of Line 2 is  
lowered onto the sea floor.  
The yellow pipeline inspection 
gauge (PIG) launcher is attached to  
the end of the pipeline segment. 
These launchers house the PIGs 
that will clean, and gauge the  
sections prior to pressure testing.

Attaching the launcher
Aboard the Castoro Sei, a cable  
is attached to the end of a pipeline 
inspection gauge (PIG) launcher, 
which is welded to the end of the 
last segment of Line 2. The pipeline 
was lowered onto the seabed in the 
early hours of April 18, 2012. 
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Pipeline Construction Explained

N
ord Stream commissioned Saipem S.p.A., a leading 
Italian offshore project company, to construct the twin 
pipelines. About  70 percent of each of the pipelines 
was laid by Saipem’s Castoro Sei, a moored pipelay 

vessel (depicted in this graphic). The Allseas’ Solitaire, a pipelay 
vessel that can position itself without the use of anchors, was 
used in the Gulf of Finland, an area known for dense ship traffic 
and historic sea mines. Saipem’s anchored, flat-bottomed 
Castoro Dieci worked in the shallow waters near the German 
coast in the Bay of Greifswald. Each vessel acted as a floating 
factory where, around the clock, pipes were received from 
carrier vessels, welded together, and then laid at an average 
pace of about 2.5 kilometres a day. The construction on Line 1 
startedin April 2010 and was completed in May 2011; Line 2 was 
laid between May 2011 and April 2012. Once completed, the 
pipeline segments were then flooded and pressure tested, welded 
together underwater, and subjected to rigorous tests before the 
gas transportation could begin. 

In April 2012, Nord Stream lowered the final pipe for  
the second of its two pipelines to the seabed. Con-
struction had started in April 2010. The pipelines were 
built by three floating factories, or laybarges. Most of 
the job was handled by the Castoro Sei.

S-curve
As the pipeline is lowered 
to the seabed, it forms an 
“S” shape, which prevents 
it from being damaged  
during installation.

Pipe carrier vessel 
Pipes weighing about 22 tonnes each were 
shipped to the laybarge from five marshalling 
yards strategically located along the route.

Stinger
The stinger provides support to 
the pipeline as it is progressively 
lowered to its designated place 
on the seabed. 

Post-pipelaying survey
As it touches down on the seabed, 
the pipeline is monitored to ensure 
that it is correctly positioned.

ROV 
A remotely operated vehicle 
(ROV) equipped with sensors 
and instruments including 
cameras transmits information 
from the seabed directly to 
the survey vessel.

Pre-pipelaying survey
Though the seabed was surveyed 
during the route planning phase, a 
pre-pipelaying survey performed before 
pipeline installation confirmed past data 
and ensured pipelay safety.

Pontoons
The Castoro Sei floats on twin 
pontoons located below the 
water surface. The pontoons can 
be submerged by adding ballast 
water, making the vessel more 
stable in turbulent seas.

Helipad
Personnel are transferred to and 
from the vessel via helicopter, 
which lands on the helipad at the 
stern of the Castoro Sei.

Rock placement
The strategic place-
ment of coarse gravel 
was necessary in some 
locations along the 
route to create a stable 
base on which the 
pipes could rest.

Anchor pattern
 

During construction, the Castoro Sei was positioned 
by means of a 12-point mooring system. This system 
enables it to maintain accurate positioning. Each of 
the 12 mooring lines, or anchor lines, are controlled 
by a tension winch weighing 124 tonnes. The vessel 
also features thrusters to ensure that positioning is 
as precise as possible.

Construction schedule for the pipelines

From April 2010 to May 2012, various vessels worked 24 hours a day, seven  
days a week to keep up with the ambitious construction schedule. It took many 
environmental factors into account. For example, installation did not take place 
during seal breeding and fish spawning seasons. 

Castoro Sei laybarge

Saipem’s semi-submersible Castoro Sei pipelay vessel 
has an extensive track record of installing complex 
pipeline systems in deep and shallow waters. It laid  
70 percent of each of the pipelines.

· Vessel size: 143 metres long, 70.5 metres wide 
· Operating draught (typically): 14 metres 
· Nord Stream Pipeline lay rate: circa 2.5 kilometres daily

 The double joint is moved to the non-destructive  
testing station where every millimetre of the weld under-
goes ultrasonic testing to detect any unacceptable flaws.  
If required, the defect will be repaired and the weld re- 
scanned to meet international quality standards.

Following non-destructive testing, the double joint  
is moved in a pipe elevator to the central assembly line,  
or “firing line.” There, the insides are checked for debris. 
The ends of the double joint are then pre-heated in pre-
paration for welding onto the main pipe string.

The prepared double joints are now joined to the end 
of the pipeline in a semi-automatic welding process. 
Qualified welders oversee each of the steps to ensure  
that welding procedures meet Nord Stream’s and authori-
ty-approved quality standards.

The double-joint weld on the main pipeline also under-
goes ultrasonic testing at another non-destructive testing 
station. Any unacceptable flaws will be repaired and the 
weld will be rescanned so that it meets international qual-
ity standards. 

Once the weld is deemed acceptable, a corrosion-resist-
ant, heat-shrink sleeve is applied around its entire circum-
ference. Then polyurethane foam is poured into a mould 
surrounding the weld area. This foam hardens, providing 
further protection.

Pipelaying process
 

ROV

The pipes are unloaded from the pipe carrier vessels 
and stacked on the storage areas on each side of the  
laybarge. Pipes are delivered regularly to ensure that there 
are always enough supplies on board to maintain the  
24-hour construction schedule.

1

5

To prepare the pipes for welding, the ends are bev-
elled to make them exactly the right shape to be fitted 
together. The inside of the pipe is then cleaned using 
compressed air before it is conveyed to the double-joint 
welding station. 

2

6

At the double-joint welding station, two bevelled, 
12-metre pipe joints are aligned and welded together to 
create a double-joint segment measuring 24 metres. The 
double-joint sections will later be connected to the main 
pipe string.
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Crane
The main deck of the vessel 
features two cranes that fully 
revolve and travel on rails. Each 
can lift up to 200 pipes a day 
onto the barge.
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 T
he Nord Stream Pipelines, laid in three sections, were welded 
together at depths of 80 to 110 metres with divers overseeing the 
process. Einar Flaa, was one of the technical divers involved in the 
high-tech mission. It is a strenuous job, requiring nerves of steel and 
a high degree of technical savvy. Worldwide, there are only about  
30 technical divers specially trained for it. All of them were on stand-

by for the welding work on the Nord Stream Pipelines. Though the welding process 
was largely automated and steered from the dive support vessel, Skandi Arctic, 
it was impossible without the aid of qualified divers. “Everything is run from up on 
the ship, but we’re their hands,” explained Flaa.

In 2006, Flaa joined Technip, the project management engineering company sup-
porting Nord Stream on the underwater welding work of its pipelines. The Norwe-
gian began working on the offshore construction and repair of oil and gas pipelines 
in the late 1990s, but his interest in diving began long before. “It all started when I 
was a kid. I saw this scuba diver coming out of the water, and I think the knife on 
his leg caught my eye. I remember thinking that was so cool,” he said. “I found out 
that you can actually make a living as a diver.” Before becoming a technical diver, 
he spent years cleaning the bottom of boats in marinas, then went diving for shells, 
and, when he was old enough to get his commerical licence, he moved to Norway. 
“It’s been a long journey,” explained Flaa.

Pipeline tie-ins are coordinated and largely carried out remotely. The cutting, weld-
ing, and bevelling of pipeline segments, the installation of plugs to separate the dry 
and wet areas of welding, the lifting and shifting of pipeline ends to match them 
up for the weld – it is all the job of sophisticated precision machin-ery, operated 
by engineers on board the support vessel. But these mighty robots still need help. 
“Ultimately, you just can’t replace human hands,” Flaa said. “A remotely operated 
vehicle can’t unscrew a shackle as quickly or easily as a human can.”

Following a survey of the pipeline segments by remotely operated vehicle (ROV), 
equipment needed for welding was lowered to the sea floor from the Skandi Arctic 
dive support vessel. Before the welding on the seabed could begin, there was lot of 
preparation required on the part of the divers. They installed the equipment on f 

An Aquanaut’s Story: 
Working Under Pressure

The Skandi Arctic dive support vessel transports and operates all of the equipment necessary to move, lift, cut, and weld  
the pipeline sections together underwater. All equipment used for hyperbaric tie-in is thoroughly tested here in the safety of the  

Haugesund port in Norway before the vessel deploys. The crane at the stern of the vessel can load up to 400 tonnes.

 »In the welding habitat, you have to line 
up the pipes so that they are completely 
flush, and it can be time-consuming. The 
specs are down to the millimetre. We’ve 
spent maybe six hours trying to line up a 
pipe and make it perfect, as it’s essential 
to the final product.«
Einar Flaa  
Technical Diver
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The life support technicians on the Skandi Arctic monitor  
the divers in the pressurised chambers on board the 
vessel. The 24-man dive system is a living space for  
the divers who will work on the welding. The dive system  
is hermetically sealed, and a ravel of cables, pumps,  
and valves ensures that it is constantly pressurised to 
the same level the divers face on the sea floor.

Technical diver Einar Flaa enters the diving bell from the 
diving system he lives in while carrying out hyperbaric 
tie-in work. Three divers are lowered to the sea floor in 
this bell, where they work an eight-hour shift. The weld-
ing work for the Nord Stream Pipelines was carried out 
in two sections at depths of 80 and 110 metres.

The welding habitat supplied by Statoil PRS is a dry- 
zone where divers can work without diving equipment  
to set up the automatic welding machine. The welding  
is completely controlled from the dive support vessel.  
The habitat is 7.4 metres wide and 5.5 metres tall.

the sea floor, and monitored and aided the procedures while the pipeline sections 
were cut, bevelled, and welded by intelligent machinery. “All of the equipment 
comes in bits and pieces, and we had to unpack it and mount it,” said Flaa. The 
divers also set up the welding habitat, a dry zone where the automated welding 
process took place. Three at a time, the divers would enter the bell that lowered 
them from the Skandi Arctic to the sea floor. Experience is a big bonus when work- 
ing in the murky depths of between 80 to 110 metres. “To get our bearings on the 
seabed, the lights from the diving bell help by shining toward where we should 
dive,” said Flaa. “It’s usually so dark down there you practically have to feel your 
way around.” 

After setting up the equipment necessary to do their jobs, the divers prepared to 
complete their first task – cutting the pipeline segments. To do that, they placed  
a diamond wire cutter at the end of each overlapping segment of pipeline. Each cut 
through the high-tensile steel took about one and a half hours to complete. Once 
cut, the divers inserted welding plugs into the ends of segments and inflated them 
to create a perfect seal. The divers then attached bevelling machines to smooth the 
cut ends.

Enormous pipe-handling frames (PHFs), about 8 metres high and 7 metres wide, 
were used to lift and shift the pipeline segments, lining them up so the welding 
habitat could be lowered over them. Compressed diving gas was used to push 
water out of the welding habitat once it was in place, so that the divers could 
work without diving equipment to set up an automatic welding machine. First, the 
bevelled ends of the pipeline segments were measured to ensure they met exact 
specifications, then, further manoeuvring work took place. 

“In the welding habitat, you have to line up the pipes so that they are completely 
flush, and it can be time-consuming,” Flaa explained. “The specs are down to 
the millimetre. There are grips to help keep it steady, to change the angle, and to 
leverage the pipe. We’ve spent maybe six hours trying to line up a pipe and make it 
perfect, as it’s essential to the final product.” 

The PHFs, which can hold up to 150 tonnes of weight, kept the pipeline steady. 
Grips were used to adjust the angle and height by a hair. This was physically and 
mentally exhausting work that took hours to get perfectly right. Only then could the 
welding process begin. For about 24 hours, a 25-kilogram welding head rotated 
around the fitted pipeline ends – the entire process was controlled remotely from 
aboard the Skandi Arctic. The completed weld was inspected using ultrasound, and 
when the weld was perfect, the welding station was lifted back onto the vessel. “The 
coolest thing is when the engineers say, ‘It’s a good weld, wrap it up’,” said Flaa.

When they were not on the sea floor, the divers lived in hermetically sealed quarters 
pressurised to match the pressure of the depths at which they worked. This was 
necessary in order to avoid the need for long waiting times during ascent and 
descent to their working environment. At depth, the water pressure is so great that 
a fast ascent would cause “the bends,” or decompression sickness, where gas 
bubbles form in the blood. Whether it is on the seabed, in the diving bell, or in the 
cabins of the living quarters, the pressure has to be the same everywhere. Before 
heading for the bottom, divers spend up to five days in the chamber to let their 
bodies adjust. The pressure changes so gradually, they cannot feel it. 

The pressurised quarters in which they lived, ate, and slept during their three-week 
deployment was housed on the Skandi Arctic dive support vessel. These modern 
accommodations consist of six chambers, offering enough room for 24 divers, 
though just 12 divers lived in this saturated environment during the Nord Stream 
welding work. The chambers are linked by a series of hatches and tunnels. Each 
sleeping compartment is 5 metres long and 3 metres wide – not much bigger than 
a holiday caravan. “Compared to other vessels, this is the Rolls Royce of diving  
systems,” explained Flaa. 

The divers breathe a mixture of oxygen and helium during their time in saturation.
The deeper the dive they make, the higher the dose of helium, and the higher their 
voices become. When speaking with the supervisors on the vessel, the divers use 
a sort of voice equaliser called a scrambler. “You get used to what’s being said,” 
Flaa explained. In the interest of the divers’ safety, every section of their living 
environment is monitored by video cameras watched day and night by life support 
technicians (LSTs) on the Skandi Arctic. The divers get used to privacy being non-
existent. “I don’t even think about it anymore,” said Flaa. Big Brother even follows 
you into the bathroom, although everyone is permitted to tape over the lens – the 
sole exception to the rule. 

Each six- to eight-hour shift began with a gentle nudge, when the divers were wok-
en up by the LSTs. “They wake you up nice and easy and serve you breakfast, then 
you’re shown the day’s plans,” said Flaa. Following that, the final checks began of 
the diving bell that took the divers from the chamber to their subsea work area. 
Down to the last valve, everything was checked three or four times, and everything 
had at least two emergency backups – for power, hot water for the diving suits, and 
the breathing gas in the divers’ reserve canisters. 

Working in three-man teams, the divers entered the bell and began their descent. 
Anyone who felt hemmed in by the tight divers’ quarters would surely have balked 
at the snug helmets, the close confines of the diving bell, and the poor visibility 
outside. Fortunately, Flaa does not suffer from claustrophobia. “I never get a feeling 
of panic, but sometimes I get the feeling I’d rather be someplace else,” he said. “It’s 
really like a day at the office.” 

Staying warm at depth is another concern of the divers. The helium absorbs heat, 
meaning the thermostat has to be raised to keep the divers warm. The divers’ high-
tech suits were supplied with hot water through small tubes while they worked. Flaa 
calls it a “one-man sauna.” The temperature can be adjusted by his colleagues on 
the ship to within half a degree. Keeping the right temperature is important. “Once 
you start to sweat, obviously you can’t wipe your brow because you’ve got your 
suit on, so it just pours down your face and into your eyes, and you can’t do much 
about it,” he said. If necessary, he can open the dump valve on his suit, letting the 
hot water rush out and cooler water flow in. Even so, there is a limit to how comfort-
able you can get working at such depths. “Many people have the illusion that the 
divers are weightless because it’s underwater,” explained Flaa. “Actually, the suits 
are quite heavy, and the water offers resistance to everything we do.” Once on the 
sea floor, the divers half walk, half swim while performing their duties. 

The most challenging part of the job for Flaa is dealing with the boredom of de- 
compression, which lasts up to six days. “When you’re diving the time always seem 
to go fast. But when you go into decompression, that’s when the days seem to get 
longer because you’re in there wasting time. The last two days are definitely the 
worst,” he said. “You get over-relaxed. It gets to the point where it almost hurts to 
lie down.” Most divers pass the time surfing the Internet, listening to music, reading 
books, and watching television. There are dumbbells and a small running machine 
for them to use, but the divers are supposed to relax. “That’s when my mind starts 
to go home,” said Flaa. “I look forward intensely to seeing my kids and to going 
deer hunting in the mountains. Being locked down makes you appreciate life more.” 

All the same, Flaa said he cannot imagine doing any other job. “The best part of the 
job is the feeling of accomplishment from doing a job well. It takes technical exper-
tise, especially the job we’re doing now in Statoil’s Pipeline Repair System (PRS). 
We’re trained for this job, and it’s technical. What we’re doing here with hyperbaric 
welding is probably the most challenging and interesting work I’ve done,” explain-
ed Flaa. However, the sense of accomplishment brought about by finishing a task 
as difficult as this one is not the only thing that keeps Flaa in the technical diving 
business. “I think there’s something that binds all saturation divers. It’s the rush  
of adrenaline.” •
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The diving habitat
The divers on the Skandi Arctic live 
in a special accommodation that 
has been pressurised to match the 
pressure on the seabed where they 
will work. Between deployments to 
the sea floor, they rest in their quar-
ters, which resemble a small space 
station on the vessel.

Diving bell
A three-man diving bell brings the 
divers from the pressurised diving 
system where they live to their 
subsea work area. Divers work an 
8-hour shift, then return to the div-
ing system to rest. Here, the diving 
bell aboard the Skandi Arctic is be-
ing maintained and inspected prior 
to the welding mission.
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Pressure Testing Explained

E
ach of the three sections of the pipelines was designed 
for a different operating pressure. These sections were 
connected underwater only after being subjected to 
rigorous testing. The pressure testing was carried out 

to confirm the integrity and safety of the pipelines. The sections 
were filled with water and pressurised beyond the planned 
maximum operating pressure of the pipelines for a minimum of 
24 hours. The flooding of the pipeline sections and the pressure 
testing were controlled from the Far Samson, a construction 
support vessel. The ship pumped water from the Baltic Sea 
into its onboard filtering system to remove bacteria, sediments, 
and any suspended solids before this water was pumped into 
the pipeline segments for pressurisation. The entire process 
for all three sections took about two months. Pressure testing 
of Line 1 took place in April and May 2011; testing of Line 2 
was performed in April and May 2012. After the successful 
completion of the pressure tests, the three sections were 
connected underwater. Then the water was completely remov-
ed from the pipeline using a PIG train, and the pipeline was 
dried before gas was introduced for the first time. 

Each of the two Nord Stream Pipelines was built in 
three sections. Once the sections were completed 
they were subjected to test pressure higher than the 
eventual gas pressure for at least 24 hours. The test 
confirmed the mechanical integrity of the pipelines, 
and ensured that they can be operated safely. 

Flooding, cleaning, and gauging PIG

The PIGs, or pipeline inspection gauges, travelled through 
the pipeline checking its roundness and dimensions. This 
was done with thin aluminium gauge plates. If the plates re-
mained undamaged, the pipeline’s integrity was confirmed. 
The PIGs also cleaned the pipeline along the way.

Aluminium gauge plate

2.15 m

Step 1: Flooding section two
Pressure testing of the pipeline started 
at KP 675.  Filtered seawater was pump-
ed into section two of the pipeline. The 
pipeline inspection gauges (PIGs) were 
launched and travelled to KP 297 at a  
minimum speed of half a metre a second. 
The PIGs ensured that section two was 
completely flooded.

Step 2: Flooding section one
After section two had been flooded,  
cleaned, and gauged, the ship moved  
to KP 297, where the process of PIG 
launching and flooding of section one took 
place. At the same time, the vessel pres-
surised section two. The test pressure 
was higher than the operating pressure.

Step 4: Pressurising section three
Once sections one and two had been 
tested, the Far Samson moved to KP 675 
to flood, clean, and gauge section three. 
Pressurisation and monitoring of this 
section was performed from the German 
landfall. Meanwhile, sections one and two 
were connected underwater.

Step 3: Pressurising section one
Monitoring of the pressurisation took place 
from the Russian landfall. The section had 
to withstand the test pressure for at least 
24 hours to prove that the pipeline could 
withstand its eventual operational pres-
sure. The vessel stayed at KP 297 for two 
weeks to complete this task.

Step 5: Dewatering and drying
After all three sections of the pipelines had 
been tested and welded together under- 
water, a train of dewatering PIGs removed 
the water from the pipeline prior to drying. 

Low-pressure hose docking 
stations for flooding

Water pipes  
leading to the PIGs

High-pressure hose docking 
stations for pressure testing

310,000 m !
filtered oxygen-free 
seawater

200 m !
untreated 
seawater

200 m !
untreated 
seawater

200 m !
untreated 
seawater

Flooding train: PIG 3PIG 4 PIG 2 PIG 1

Pressure testing at kilometre points 
297 and 675

The ends of the two sections of each pipeline 
meet on the seabed 297 kilometres from the 
start of the route in Russia. The first section, 
from kilometre point (KP) 0 to KP 297, is de-
signed for an operational pressure of up to  
220 bar. The second section, from KP 297 to 
KP 675, is designed for an operational pres-
sure of 200 bar. Therefore, the two segments 
were tested separately at rates higher than 
their maximum operating pressure. The same 
testing procedure was applied to section three, 
which was then connected at KP 675.

The PIG launcher

The PIG launchers are specialised heads attached to the 
start of the three sections of the pipeline. They house the 
PIGs that clean, gauge, and flood the sections prior to pres-
surisation. The water introduced to the sections was filtered 
and deoxygenated. It was also treated with ultraviolet light to 
eliminate bacteria.

Flooding and Pressurising

Before pressure testing could take place, the pipeline  
sections needed to be filled with water. The PIGs in the train 
ensured that the section was completely filled with water 
and that there were no pockets of air. The next step was to 
pressurise the water using pumps on the Far Samson.

PIG 4
PIG 3

PIG 2 Untreated 
seawater

PIG 1 being 
launched

Tether management 
system (TMS)

Weights

25 m

Far Samson

Suction pumps

Hoses that fill the 
pipeline with water

PIG receiver for 
pipeline section two

PIG launcher 
for pipeline 
section one

Remotely operated 
vehicle (ROV)

Flooding, pressure testing,  
dewatering and drying

Flooding Pressure
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Building a cofferdam  
At the German landfall, the  
Nord Stream Pipelines were  
laid into an trench at a depth of  
less than 15 metres. A cofferdam 
was installed to minimise the 
amount of dredging and hence  
the impact on the coastline. 
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The pipeline, supported by large rollers, was pulled to its final position around 250 metres beyond the shoreline onto European mainland  
in Lubmin, Germany, on July 3, 2010. The second line would follow on July 17. The shore pulls of both pipelines at Russian landfall  

took place the following month using the same method.

Dredging work in the shallow waters of the Bay of Greifswald was laborious and technical, due to the challenges involved in strictly adhering to  
environmental requirements. The trenches that were dug to bury the pipelines had to be refilled in reverse order to restore the seabed to its 

original condition. Thousands of tonnes of soil were handled and successfully managed.



Shore pull at German landfall
The two pipelines that were
pulled ashore in July 2010 were 
each about 1 kilometre long  
and weighed 2,000 tonnes.  
They were individually pulled  
ashore with the aid of a 100-tonne 
heavy-duty draw winch mounted 
on land. The Castoro Dieci is  
visible in the background.
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A welder is preparing the end of Line 1 for the final, or golden, weld. The last welding seam connecting Line 1 with the OPAL pipeline was completed on the 
grounds of the natural gas transfer station in Lubmin, Germany, in August 2011. Line 1 had already been pressure tested, drained, and dried. Afterward, the 

pipeline was completely filled with nitrogen, which serves as a safety buffer between air and gas. In November 2011, Line 1 was fully operational.

The shutdown valves were installed in Germany and Russia at both ends of the twin pipelines. They are employed for safety and can interrupt the flow of 
gas in or out of the pipelines. Special double-gate valves that separate the gas in the pipeline from the pipeline inspection gauge traps, when they are not in 

operation, were also designed for the project. They are 10 metres tall and weigh 102 tonnes, making them the largest ever produced.

The 4.5 metre tall shutdown valves needed for both landfall facilities were engineered and manufactured by Italy’s Petrolvalves S.r.L. The company manu-
factured all of the valves for the landfalls. Their journey started near Milano, in Castellanza, where the valves were made, then went east toward Venice and 

north through Austria and Germany. Lorries specialised for heavy loads were used for the transport, which took about a week with a police escort. 



Landfall construction site 
The development and construc-
tion of the German landfall facility 
was completed in August 2011. 
The Lubmin facility consists of two 
complexes: Nord Stream’s landfall, 
where the pipelines come on shore, 
and the receiving terminal of the 
connecting gas pipelines, OPAL and 
NEL. A double-gate valve, which 
separates the gas from the pipelines  
and the pipeline inspection gauge 
traps, is surrounded by scaffolding. 



Shore pull in Russia 
On August 4, 2010, the shore pull 
of the two pipelines was completed 
at the Russian landfall at Portovaya 
Bay. The pipelines were pulled from 
the Castoro Sei onto the landfall 
using an onshore anchored winch 
weighing over 100 tonnes.



Facts & Figures: 
Construction & Logistics

25,000 x
The saving in CO2 emissions 
due to optimised transport 
routes was 200,000 tonnes – 
the equivalent of a car travelling 
1 billion kilometres or 25,000 
times round the world.

The pipes

Concrete weight coating 
60-110 mm

Corrosion protection 
4.2 mm

Steel thickness 
27-41 mm

Investments of more than  
100 million euros in the infra-
structure of the ports involved in 
the project were the basis for its 
green, sustainable logistics. The 
five harbours used were all part 
of a strategy of short transporta-
tion routes. This concept of short 
trips, along with environmen- 
tally friendly transport by ship 

and rail, saved roughly 200,000 
tonnes of CO2 when compared 
with other options. In 2010, the 
company received the German 
Logistics Award for its green 
logistics. Nord Stream’s logistics 
had generated business and 
safeguarded or created jobs in 
12 European countries through-
out construction.

Investments in the EU and Baltic Sea states

5
The number of pipe carrier ves-
sels deployed during the peak 
construction phase.

2,000
The number of trips by pipe 
carrier vessels to supply all 
pipes used in the construction 
of the twin pipelines.

2 years
The Castoro Sei worked 
through every kind of weather, 
save for a one-month mainte-
nance break – this has never 
been done before.

2.7 kilometres
The average length of complet-
ed pipeline per day per vessel.

2 minutes
per pipe. The average time 
needed for ship-to-ship han-
dling in Slite, Sweden.

96 percent
of the overall transport for the 
Nord Stream project was han-
dled by rail and ship.

68
Baltic Sea ports were evaluated 
for the logistics concept, of 
which five were chosen.

 100-150 hectares
The space that had to be made 
available in existing ports in the 
Baltic Sea region.

 100 nautical miles
The maximum distance be- 
tween the marshalling yards 
and the route.

24 hours
The maximum time for a round 
trip for each pipe carrier vessel 
supplying the laybarges. 

3 out of 5
of the world’s largest pipelay 
vessels worked 24/7 on the 
construction of the pipelines. 
 

 148
The total fleet of vessels 
involved in all survey, construc-
tion, and logistics operations.

 110
vessels were deployed  
simultaneously in German  
waters alone for various dredg-
ing, gravel placement, con-
struction, and survey tasks.

95 percent
of the pipes were transported 
to the marshalling yards by rail, 
5 percent by ship.

 100 
The number of pipes that  
a train can transport at  
one time.

200
The number of pipes that 
a pipe carrier vessel can  
transport at one time.

 199,755
The total number of pipes  
used in the construction of  
both lines.

Unique
Each pipe segment was fit-
ted with an individual Radio 
Frequency Identification (RFID) 
chip in its end cap, enabling 
identification and tracking.

! 650 million
The overall value of investment 
in raw materials and labour for 
logistics alone.

23.5 million hours
were spent on the construction 
of the the Nord Stream Pipe-
lines, with no serious disabling 
injuries or work-related fatalities.

29
major suppliers were used  
in the logistics chain from  
raw materials to pipe  
handling. 

External diameter  
about 1.4 m

Internal diameter  
1.153 m

 1,224 kilometres
The length of each gas  
pipeline = approximate length 
of the River Rhine

3 x
The Allseas’ Solitaire, the 
world’s largest pipelay vessel, 
is over 300 metres long – the 
length of three football pitches. 

6 x
The 200,000 pipe segments 
together weighed in total  
4.8 million tonnes – equivalent 
to six times the weight of the 
Golden Gate Bridge. 

 12 metres
Each pipe segment is  
12 metres long, which  
is slightly longer than  
the average sized bus.

343 x
Each concrete coated pipe 
segment weighed 24 tonnes – 
equivalent to the weight of  
343 average people.

42,000 x
The total weight 
of pipe materials 
shipped in an environmentally 
sound way was 4.6 million 
tonnes – equivalent to the 
weight of 42,000 Boeing 787s.

France

River Rhine

Germany

The Netherlands

Belgium

Switzerland
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Underwater Tie-Ins Explained

T
he Nord Stream Pipelines were built in three sections, 
corresponding with the varying wall thickness of the 
pipes. Once the three sections were laid, they were 
gauged and pressure-tested. Then the Skandi Arctic 

dive support vessel moved in to begin connecting the segments 
underwater. The first connection took place in Finnish waters 
at a depth of about 80 metres at kilometre point (KP) 297. The 
second connection for Lines 1 and 2 took place in Swedish 
waters at KP 675 and 674, respectively, at a depth of about  
110 metres. The Skandi Arctic transported and operated all of 
the equipment necessary to weld the pipeline sections together. 
The sections were connected in an underwater welding habitat 
in several automated steps assisted by technical divers. Once 
the weld was tested, the subsea equipment was retrieved. The 
hyperbaric tie-ins of Lines 1 and 2 were completed in June 2011 
and June 2012.

Each of the Nord Stream Pipelines was constructed 
in three sections. Once completed, the sections were 
welded together to form the 1,224-kilometre pipe-
lines. The “tie-in” process took place on the seabed 
in an underwater welding habitat. Welding operations 
were remotely controlled from a support vessel, and 
divers assisted and monitored the subsea construc-
tion work. 

1. Performing “as-found” survey
Prior to sending the divers to the tie-in site, an 
as-found survey was performed to check that 
everything on the seabed was as it should be. 
For example, it confirmed the exact position of 
the pipelines.

2. Cutting the pipeline
The pipeline segments lay parallel to each 
other, overlapping. The ends of each segment 
had to be cut before they could be lined up. A 
diamond wire cutter was used to cut through 
the high-tensile steel.

3. Installing the welding plug
A welding plug was inserted into each end of 
the pipeline segments. The plugs were inflated 
for a perfect seal to separate the water in the 
pipeline segments from the dry welding area 
of the habitat.

4. Making the final cut and bevelling
Using a bevelling machine, the pipeline ends 
were given a smooth finish to prepare them for 
welding within the habitat. The surfaces were 
measured to ensure that they met the  
exact specifications.

5. Lifting and shifting
Three pipe handling frames (PHFs) were  
used to lift and shift the pipeline ends.  
The frames were needed to lift the pipeline 
segments and line them up before the  
welding could start.

6. Welding the segments
The pipeline segments were welded together 
inside the welding habitat. All welding opera-
tions were controlled from the dive support 
vessel. The weld was inspected using ultra-
sonic testing.

7. Retracting the welding equipment
Once the welds were inspected and approved, 
the habitat was retrieved back onboard the 
vessel. Using the PHFs, the pipeline was 
lowered onto the seabed, and a remotely 
operated vehicle surveyed the area.

Umbilical cable
All subsea equipment was connected to  
the dive support vessel by an umbilical 
cable. This cable supplied the power for 
the subsea equipment and transmit-
ted data from underwater cameras and 
welding equipment to the ship. The vessel 
also controlled all underwater processes 
through the cable.

Emergency gas quad
Had there been a problem with 
the supply from the vessel, the 
emergency gas quad could have 
supplied the habitat with breath-
able gas for up to 72 hours.

Pipe handling 
frame 

Welding habitat

Lift bag

Remotely 
operated 
vehicle

Skandi Arctic
 

Dive support vessel

Diving system
 

The Skandi Arctic has a 24-man dive system 
on board. The pressurised system was a  
habitat for the divers who worked on the weld-
ing. They ate, slept, and lived there for the 
duration of the tie-in process.

Tie-in sequence

Lift bag

Hyperbaric tie-in setup

All hyperbaric tie-in activities were conducted from the Skandi 
Arctic dive support vessel. The ship carried all of the equip-
ment necessary to perform the underwater welding and also 
accommodated a crew of welding and diving specialists. All of 
the equipment, including pipeline handling frames, lift bags, the 
cutting tool, and the welding habitat, was deployed and oper-
ated by the vessel. 

Welding habitat
The welding habitat supplied by 
Statoil PRS is a dry zone where 
divers worked without diving 
equipment to set up the automat-
ic welding machine. The welding 
was completely controlled from 
the dive support vessel.

Pipe handling frame (PHF)
The PHFs moved the pipeline 
ends into tie-in position. They 
can lift up to 150 tonnes. They 
lifted the pipeline sections and 
also shifted them sideways to 
align them for welding.

Lift bags
Lift bags were installed on the 
segments and filled with air. 
Once filled, the bags could lift 
up to 20 tonnes, helping the 
PHFs manipulate the extremely 
heavy pipeline segments.

Tie-in equipment
 

Equipment supplied by Statoil Pipeline 
Repair System (PRS) Pool

Gravel
Gravel was strategically 
placed on the seabed prior  
to pipelaying in the tie-in 
locations in order to provide 
a stable foundation for the 
equipment used in the subsea 
construction work.

Diving bell
A three-man diving 
bell brought the divers 
from the diving system 
where they lived to  
their subsea work 
area. Divers worked an 
8-hour shift and then 
returned to the diving 
system to rest.

Pipe handling frame

7.2 m

7.6 m

7.4 m

5.3 m

2.4 m

4.5 m
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Environment & Monitoring
Working with Respect  
for the Baltic Sea 

 T
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 environ-

mentally 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 pro-
cess 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 trans-
boundary 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 ad-
dress potential environmental impacts in the respective countries – from construc-
tion 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.

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�f�

Baseline monitoring of onshore soil in 
Russia and landscape characteristics 
in Germany is conducted prior to the 
start of onshore construction. Moni-
toring activities also cover cultural 
heritage sites in Russia and Finland.
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Monitoring during munitions  
clearance in Finnish waters.

Water movement around the pipelines 
is monitored to verify that natural 
currents are not disturbed by their pres-
ence 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.

2009

Water quality monitoring begins  
in Russian and Finnish waters.

Prior to pipelay and rock (gravel) 
placement work, a baseline water-
quality survey is conducted in Rus-
sian 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. 

2010

Water quality monitoring is con- 
ducted 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 construc-
tion 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 compari-
son, a normal winter storm leads to 
turbidity levels of 10-15 mg/litre.
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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 environ-
mental 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 com-
mitment 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 incor-
porate 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 brack-
ish 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 Direc-
tive], for example, designated to protect the most seriously threatened habitats and 
species across Europe. And you also have the sites protected by HELCOM.”

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. “HEL-
COM 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 sever-
ity. It lists five “severe” threats to the environment, including eutrophication (the pro-
cess whereby oxygen levels are reduced by excessive nutrients in the water, threat-
ening 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 environ-
ment 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 pipe-
lines and comparing the results with those for the fish community of the surround-
ing seabed,” said Samira Kiefer-Andersson, Nord Stream Project Manager Overall 
Environmental Monitoring Programme. “The intention of the monitoring is to deter- 
mine whether the pipelines have an artificial reef effect and become a habitat for 
fish, and also to assess any flora that grows on them.”

Monitoring results so far have confirmed that the environmental impact of construc-
tion 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 f�

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

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. 

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.

2010

The impact of construction activities 
on hydrography, seabed sediments, 
and seabed topography is research-
ed 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.
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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.

211

2010

The impact of munitions clearance on 
fish populations and marine mammals 
continues to be monitored in Finnish 
and Swedish waters. The effect con-
struction has on marine mammals 
such as grey seals and harbour por-
poises 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 Rus- 
sia and Finland, while baseline mea-
surements are taken in Sweden, Den-
mark, and Finland as well as prior 
to construction. In Russia, baseline 
studies are carried out on the flora 
and fauna in the landfall area.

 »We have more than 2,000 
commitments covering  
350 environmental laws 
and regulations around the 
Baltic Sea in our commit-
ment register, and we have 
to be sure that we don’t 
miss anything.«
Bruno Haelg  
Nord Stream Head of Environmental 
and Social Management

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 interna-
tional 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 commis-
sioning 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 repre-
sentative was responsible for checking the each contractor’s health, safety, and 
environmental performance, and for verifying that all environmental impact assess-
ment commitments and permit conditions were met, as Nord Stream is fully re-
sponsible 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 sup-
pliers, 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 compa-
rable 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.”

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 moni-
toring projects have been reported to the stakeholders regularly and in detail. In ad-
dition 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 Rus-
sia, 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, f 

2011

Water quality monitoring and sea-
bed sediments analysis continues.

Testing takes place in Russian, Finn-
ish, German, and, to some extent, 
Swedish and Danish waters. Monitor-
ing of seabed sediment includes 
seabed sampling at selected loca-
tions 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 dis-
turbance of sediment contaminated 
by dumped chemical munitions and 
related risks to marine fauna. 

211Chapter 6 Environment & Monitoring



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. 

2011

Hydrography and seabed topography 
is carried out in Russia, Finland, and 
Germany. Monitoring programmes are 
set up to ensure that neither the pipe-
lines’ presence on the seabed nor 
the intervention work have a negative 
effect on near-seabed currents, and 
that the seabed topography reinstate-
ment has been successful.

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

Fish stocks are monitored in Den-
mark, Germany, Russia and Sweden. 
This is carried out using a combina-
tion of trawls, gill nets, multibeam 
echosounders, still photos, and video 
recordings at selected areas that 
have been deemed sensitive. The ob-
jective 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.

Noise and pressure wave monitor-
ing begins in Russia and Germany.

The airborne noise from the construc-
tion area is measured in order to en- 
sure that limits for noise levels are not 
exceeded. In addition, noise meas-
urement in Germany is carried out to 
verify the integrity of noise protection 
fences during the construction phase.

Landscape, topography, and ter-
restrial flora and fauna monitored.
Monitoring of the landscape and 
topography in Russia is related to 
the landscape alterations caused by 
construction. The occurrence of ero-
sion, 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. 
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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.



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.

 »Nord Stream gathered a 
wealth of unique data on 
the Baltic Sea environment 
for the purpose of this pro-
ject. We hope the release 
of the data in Autumn 2013 
will help to give scientists  
in the region a better pic-
ture of the areas where our 
pipeline corridor is located, 
and thus trigger new solu-
tions to improve the state  
of the Baltic Sea.«
Werner Zirnig 
Nord Stream Permitting Manager
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2012

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

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 environ-
mental baseline data, accessible to the Baltic Sea’s scientific community to support 
environmental studies. Results from Nord Stream’s environmental monitoring pro-
grammes 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 Man-
ager. “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 en-
vironmental and social issues among the thousands of contractors and 160 spe-
cialists 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, envi-
ronmental 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 ex-
plained. 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.)

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 prov-
ing 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.” •

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 disper-
sion and other impacts from con-
struction. Changes in geomorphol-
ogy and seabed substrate caused by 
the presence of the pipelines on the 
seabed are also monitored.

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 har-
bour porpoises. In Finland, observa-
tions of marine mammals are carried 
out as part of the mitigation measures 
during munitions clearance.
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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 selec- 
ted are a combination of trawls, gill 
nets, and echosounders. For exam-
ple, fish are caught to determine the 
species most prevalent before and 
after construction activities.

2012 

Fish monitoring continues along the 
pipelines in Swedish, Danish, and 
German waters to determine the im-
pact of construction on fish popula-
tions. The purpose of the monitoring 
of fisheries in the waters along the 
Nord Stream Pipeline in the Swedish 
EEZ is to evaluate changes in bottom-
fishery patterns and fish catches.

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 pres-
ence of the pipelines has accelerated 
the erosion of the wrecks. 

Benthic infauna samples are taken 
in the waters of several countries. 

Samples are taken in German, Dan-
ish, 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 met- 
res. This means that potential im-
pacts 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.

Harbour porpoise activity is moni- 
tored in German waters.

Stationary hydrophones are deployed 
at 13 stations within the Pomeranian 
Bight to detect if the mammals are 
nearby and communicating.
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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. 

Using Mussels to  
Monitor Water Quality 

 T
he water quality of the Baltic Sea affects every life form in it; there-
fore, 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 im-
pacts 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.  
 
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 sanc-
tuaries. 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 accu-
mulate in tissues faster than they can be metabolised – meaning that top end pre-
dators 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 f  

 »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
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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 pollut-
ants are absorbed into the food chain.«
Marina Magnusson 
Marine Biologist and Project Manager,  
Marine Monitoring AB

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

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. 
 
“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 mus-
sels, 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 challen-
ges. “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.

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.
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Seabed sediment sample
Samples are collected using a  
haps core sampler. Settled sedi-
ment 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.



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 man-
aging the use and preventing the overuse of 
Sweden’s marine and freshwater environments. 
We are also dedicated to improving biologi-
cal 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 environ-
ment. In order to be successful, we coordinate 
our efforts among everyone involved, both na-
tionally 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 Pro-
gramme within the Science Affairs Department, 

Environmental Monitoring and Data Collec-
tion Unit. The work includes co-operation  
and liaison with national and regional authori-
ties as well as international bodies operating 
within the field of environmental monitoring 
and assessment. Nord Stream submitted  
its permit application to the Swedish govern-
ment to build the natural gas pipelines in 
2007. The Swedish permit requires that a 
programme of regulatory environmental con-
trol is established, and a total of 11 Swedish 
regulatory bodies were involved. The moni-
toring 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 environ-
mental impact assessment. In this case, the 
Swedish Environmental Protection Agency 
was responsible for coordinating the Swed-
ish 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 in-
volved in this process?
The Swedish Environmental Protection Agen-
cy was responsible for the permitting process 
and for monitoring the initial production phase 
of the pipelines in the Swedish Exclusive Eco- 
nomic 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 ne-
gligible environmental impact on the marine 
environment. There was, however, general 
uncertainty about the extent to which sedi-
ment dispersal could cause a negative im- 
pact 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 wor- 
ried 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 Euro-
pean population of long-tailed ducks, which 
feed from the abundant mussel stocks on the 
banks. Sweden has an international respon-
sibility to protect the long-tailed ducks in ac-
cordance 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 inter-
national project?
We have been involved in the environmental 
part of the monitoring programme, primar-
ily 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 as-
sessment of the environmental impacts in the 
Swedish EEZ, whereas the other regulators 
have specific focus areas. We’ve had two co-
ordinating 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 sub-
stances 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 — 

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 haz-
ardous substances in the sediment. This 
was at risk of being affected by the constru-
tion 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 moni-
toring 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 construc-
tion phases.

Which aspects of the project concerned 
the Swedish public most?
Besides various purely political considera-
tions, 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. 

Concerns were raised about possible inter-
ference 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 

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 interac-
tion 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 ap-
plication 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 assess-
ment 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.

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.

What is the agency’s ongoing role in 
regulating the operations of the pipe-
lines in Swedish waters?
The Swedish Agency for Marine and Water 
Management will have continued responsibil-
ity for environmental issues connected with 
the Nord Stream Pipelines. •

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.

Liaising with Authorities is a Vital Part of 
the Environmental Programme 

227Chapter 6 Environment & Monotoring



229Chapter 6 Environment & Monotoring

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. 

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.

Soft-shelled clam  
(Mya arenaria) 
This bivalve is a native of 
the coastal waters of North 
America, where it is a popu-
lar 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 oc-
cur in the Baltic Sea – one in 
the west and another in the 
east. Both populations are 
severely overfished.

Grey seal  
(Halichoerus grypus)  
Today, grey seals are the 
only widespread seal spe-
cies of the Baltic. In the past, 
ringed seals and harbour 
seals were abundant in the 
region, but decades of hunt-
ing 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.

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. 

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 com-
mon and abundant dolphin 
species of the Northern 
Hemisphere. However, they 
are currently very rare in the 
Baltic, mainly due to overfish-
ing, and are restricted to the 
western parts of the region.

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 Ger-
many 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.

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 popu-

lation winters in the 
Baltic Sea. 

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. 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 Scan-
dinavian glacier moving southwest during the Pleisto-
cene 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 salin-
ity 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 light-
er 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 

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 tun-
dra 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. •

Wildlife of  
the Baltic Sea
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Facts & Figures: 
Environment & Monitoring

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

 16
The number of parameters 
(physical, chemical, biological, 
and socio-economic) that were 
analysed in the monitoring pro-
gramme 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 experi-
enced for less than one kilo-
metre from gravel placement 
sites, which was well within the 
expected limits.

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 
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.

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.

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

Two case studiesFinnish sector

German sector

Transport logistics for trenching 
activities in German waters

 1 Gravel berms ensure stability  
 As the seabed in the Gulf of Finland is 

uneven, it was necessary in some loca-
tions 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 plac-
ing 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 contami-
nants). 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 qual-
ity 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 select-
ed 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 concen- 
trations 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 per-
formed make the conditions there inhospi-
table to benthic communities. The monitor-
ing 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.

 1Entrenching 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 environ-
ment 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 geolo-
gists, offshore construction engineers, and 
marine biologists to deal with the excavat-
ed soil and recover the top layer of the sea-
bed. 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  

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.  
 
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 success-
ful. 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.

Monitoring the effects of rock (gravel) placement in Finland Monitoring seabed recovery after trenching work in Germany

Places

1  Tromper Wiek lll

2  Tromper Wiek ll

3   Port of 
Sassnitz-
Mukran

4  Lubmin

5  Peenemünde

6   Usedom  
dumping area

Vessles 

C6 pipelay vessel

Survey vessel

Anchor handling 
vessel

Pipe transporter

Traffic safety vessel

Supply vessel

Backfilling vessel

General maritime 
traffic
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Environmental Monitoring Explained 

Cultural heritage
 

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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Seabirds
 

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 p asses 
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 activi-
ties. The resulting data of the distri bution of birds and their 
population trend will be used to determine any impact.

Water flow
 

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.

R U S S I A

G E R M A N Y

Mammals
 

Marine mammals are monitored at the landfall areas 
to determine if increased turbidity and vessel activity 
during construction have any impact on their popula-
tions. The monitoring activities include a combina-
tion of vessel-based counts of seals and the use of 
hydrophones to detect harbour porpoises.

Turbidity air

S
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 nation-
al 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.

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 deter- 
mine if and how exactly the Baltic Sea’s flora and  
fauna have been impacted by the construction of the 
Nord Stream twin pipeline system.

Fish & fisheries
 

The pipelines could become a new habitat for fish. For this rea-
son, 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.

Benthic flora & fauna
 

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 fol-
low 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.

Air, light & noise
 

Emissions, light, and noise levels are meas-
ured 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.

Infauna

Epifauna

Onshore soil

Landscape and
topography

Terrestrial life

Light

Air emissions

Noise

Mussel cages Turbidity sensors

Sediment

Turbidity vessel

Water quality
 

Water quality is a top priority throughout the project. There-
fore, 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 thresh-
old 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 mus-
sels in cages. The content of  chemicals in these mussels is 
compared with  mussels from reference cages.

Icons
 

Air emissions

Noise

Light

Cultural heritage

HELCOM

Chemical warfare agents

Sediment

Conventional munitions

Public opinion

Terrestrial life

Turbidity vessel

Turbidity sensors

Turbidity air

Onshore soil

Fish and fisheries

Mammals

Epifauna

Infauna

Inflow

Mussel cages

Seabed bathymetry

Bottom currents

Seabirds

Landscape and topography

Bottom currents

Seabed bathymetry

Inflow

Chemical warfare agents

Conventional munitions
Munitions

 

Conventional munitions found along the  route 
were cleared in late 2009 and in early 2010 in 
accordance with strict guidelines prior to con-
struction of the pipelines. Traces of chemical 
warfare agents present in the sediment in Dan-
ish waters were monitored to ensure they were 
not spread during construction.
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Operations & Maintenance
Monitoring the Flow of 
Gas Around the Clock  

O
n November 8, 2011, commercial gas transport started through 
Line 1, the first of Nord Stream’s twin pipelines. It was a momen-
tous occasion: the pipeline system was now operational, linking 
the gas fields of northern Russia directly to Europe’s towns and 
cities. For Nord Stream staff, it was the culmination of many 
years of intense preparation and planning. Nord Stream was 

entering a new era, as it began its transition from construction company to gas 
pipeline operator, providing safe and reliable gas transportation capacity 24 hours  
a day, 365 days a year for the next 50 years at least. While Line 1 went into opera-
tion, construction continued on Line 2. It was finally completed a little less than a 
year later on October 8, 2012. With the inauguration of Line 2, the system was cap-
able of transporting 55 billion cubic metres of gas – enough gas to supply 26 million 
European households annually. The man responsible for the team that ensures the 
continuous safe and reliable flow of the gas is Nord Stream Deputy Technical Direc-
tor Operations and Dispatching, Vladimir Borovik, an expert in the gas transporta-
tion industry with almost 40 years of experience. 
 
While enjoying the grandeur of the event, celebrated by heads of state and direc-
tors of Nord Stream and its shareholder companies, Borovik knew that a far more 
significant moment would be left uncelebrated in the Nord Stream calendar in the 
coming months. “It is always very exciting when a constructed pipeline starts real 
operations, and it is certainly interesting to see how leaders of countries behave 
together, but for me, the moment the pipeline was going to start working at near full 
capacity was going to be the real test,” said Borovik.  
 
That moment came on May 23, 2012. For 72 hours, gas pressure on Line 1 was in-
creased to 206 bar out of a possible maximum pressure of 220 bar, while over the 
following three weeks, a total of 1 billion cubic metres of gas was pumped through 
the pipeline. That the test of reaching almost full-pressure passed without incident 
meant the operations team could now breathe easy with full confidence in the 
integrity of their system. Of course, the time the gas spends in the pipelines is only 
a fraction of its journey from the vast gas fields in northern Russia to a stovetop,  
for example, in Hamburg. The journey begins when the gas is extracted from drill 
holes and pumped into one of Gazprom’s modern preparation facilities. Here, the�f�

September 2011 

The main and back-up Control  
Centres are completed, tested,  
and deemed fully operational.

October 2010

Valve installation takes place  
at both landfall facilities.

Major components needed for the 
safe operation of the pipelines are 
delivered by truck and ship to the 
German and Russian landfall facili-
ties, including the through-conduit 
double-expanding gate valves – the 
heaviest gate valves ever manufac-
tured. They were extensively tested 
in Italy before being transported on 
special trucks capable of carrying  
the 102-tonne load. 

September 6, 2011

Technical gas begins to flow  
into Line 1.

Following construction and pre- 
commissioning, Nord Stream starts 
filling Line 1 with the technical gas 
needed to build up inventory and pres-
surise the pipeline prior to the start of 
gas transportation in November.

July 2010

Installation of the Control Centre 
equipment begins in Zug. 

Nord Stream engineers begin setting 
up the Control Centre equipment 
needed to remotely operate the pipe-
lines from the company’s offices in 
Zug. The Control Centre is connected 
via dedicated cable and satellite com-
munication to the landfall installations 
in Russia and Germany.

November 8, 2011 

World political leaders, along with 
500 guests and 200 journalists, 
gather at the receiving station at  
Lubmin to commemorate the first 
gas to arrive through Line 1 from gas 
fields in northern Russia.
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raw gas is heated, stripped of water, purified, cooled, and then compressed, ready 
to be sent 2,850 kilometres through the Gazprom gas pipeline system to Vyborg 
on the eastern shores of the Baltic. Gazprom’s Unified Gas Supply System of 
Russia (UGSS), is the world’s largest gas transmission system, encompassing gas 
production, processing, transmission, storage, and distribution facilities. It includes 
161,700 kilometres of gas trunklines (main transmission lines) and laterals (which 
deliver gas to or from the trunklines), 215 line compressor stations with gas com-
pressor units totalling 42,000 mega watts in capacity, six gas and gas condensate 
treatment facilities, and 25 underground gas storage facilities. The UGSS assures 
continuous gas supply from the wellhead to the consumer. For the final stage of the 
journey to the eastern shore of the Baltic, Gazprom specially built the Gryazovets-
to-Vyborg trunkline, linking the UGSS across the Vologda and Leningrad Oblasts to 
the facilities at Portovaya Bay, Russia.

Constant contact with the Control Centre
The gas enters the compressor station at Portovaya Bay. Managed and operated 
by Gazprom Transgaz St. Petersburg, the powerful compressor station pressurises 
the gas to the required level to enable its secure transmission through the pipelines 
all the way to Germany, without interim compression. The compressor station lies 
approximately 1.5 kilometres away from the Nord Stream landfall facility. The gas 
is pumped from here through four underground pipelines into the Nord Stream 
system. The Compressor Station Portovaya plays the central role in regulating the 
pressure and flow rate of the gas travelling through the twin pipelines, which is  
why it is so critical that the Gazprom controllers are at all times in contact with their 
Nord Stream colleagues at the Control Centre. 

The Control Centre – the “brain” of the twin pipelines – is located at Nord Stream 
headquarters in Zug, Switzerland. Manned 24 hours a day, 365 days a year by a 
team of nine, it is from here that the technical operations of the pipelines are re-
motely monitored and controlled. The Nord Stream Pipeline Control and Commu-
nications System, backed up by satellite, and the Nord Stream landfalls in Russia 
and Germany are linked to the Control Centre. From here, operators can remotely 
control valves at the landfalls in an emergency. As an added safety feature, there 
are two instrument equipment rooms with workstations at the Russian and German 
landfall sites that can be operated locally. Automatic fail-safe mechanisms also kick 
in during an emergency, shutting down valves at either end of the pipelines when 
sensors detect over-pressurisation or temperatures exceeding safety limits.

Safety is at the very core of operations, and “nominations,” or the quantity of gas 
entering the system at the Russian inlet and the amount extracted downstream in 
Germany, are at the heart of this. In short, the Zug Control Centre must monitor 
the volume of gas entering the pipelines, the amount extracted, its pressure and 
temperature, and then calculate if these are all within the safety parameters of the 
pipelines’ design. To help calculate these safety parameters, sensors throughout 
the pipelines feed real-time information to the Control Centre. Lights illuminate 
a video wall display of the pipelines, alerting staff to potential problems. Safety 
sensors designed to detect hydrocarbons, fire, and smoke are fine-tuned to warn 
against irregularities. 

Safety is maintained through permanent contact with upstream and downstream 
partners. “It is important to understand that we have no way of altering the flow,” 
said Borovik. “That can only be done by the Portovaya compressor terminal or by 
the Lubmin receiving terminal, either together or in sequence, but not by us. Our 
role is to permanently monitor the safety conditions and to request both upstream 
and downstream operators to change the parameters (i.e., flow, pressure, and tem-
perature) to avoid unsafe conditions. It is only in an emergency that we would shut 
things down – something we clearly don’t want.” Safe conditions are maintained 
throughout the nominations process. A nomination is the client’s specification of 
how much gas they want to flow into the pipelines in Russia and how much they 
want to remove in Germany. Nord Stream receives a weekly nomination broken�f 

Line 2 inauguration, October 8, 2012 (left to right): Jean-François Cirelli, Vice President of GDF SUEZ SA; Paul van Gelder, Chairman of the Executive 
Board and CEO of N.V. Nederlandse Gasunie; Dr Bernhard Reutersberg, Member of the Management Board of E.ON AG; Dr Harald Schwager,  

Member of the Management Board of BASF SE; Alexei Miller, Deputy Chairman of the Board of Directors and Chairman of the Management Committee, 
OAO Gazprom; Sergei Ivanov, Chief of Staff of the Russian Presidential Executive Office; Gerhard Schröder, Chairman of the Nord Stream AG  
Shareholders’ Committee and Former Chancellor of the Federal Republic of Germany; Matthias Warnig, Managing Director, Nord Stream AG;  

and Alexander Novak, Minister of Energy of the Russian Federation.

With the turn of a wheel, the flow of gas through Line 1 is symbolically started in Lubmin, Germany, on November 8, 2011. From left to right with their  
hands on the wheel: French Prime Minister François Fillon, German Chancellor Angela Merkel, Dutch Prime Minister Mark Rutte, Russian President  

Dmitry Medvedev, EU Energy Commissioner Guenther Oettinger, and Erwin Sellering, Minister President of Mecklenburg-Western Pomerania.

 »Ensuring good communi-
cation with Nord Stream’s 
upstream and downstream 
colleagues will always  
remain at the core of the 
safe and reliable running of 
the pipelines. In the high-
tech world of gas transpor-
tation, the importance of 
human relationships must 
never be forgotten.«
Vladimir Borovik 
Nord Stream Deputy Technical  
Director Operations and Dispatching

December 2011

Within the first three weeks of oper- 
ation, 1 billion cubic metres (bcm) 
of gas are transported to Europe 
through Line 1.

May 24-26, 2012

For three days, gas flows successfully 
through Line 1 at near full pressure. 
During the full-load test, 75 million 
cubic metres of gas are pumped daily 
through the pipeline – the amount  
required for it to meet its annual de-
sign capacity of 27.5 bcm.

June 2012

External visual inspection of Line 1 
begins in Russia in mid-June.

The external “as-built” post-construc-
tion survey of Line 1 starts in Russian 
waters. A vessel travelling the length 
of the pipeline trails a remotely oper-
ated vehicle (ROV) that scans the 
pipeline to determine, for example, if 
further stabilisation is necessary in 
the form of gravel placement.

May-June 2012

The full-load test continues over  
three weeks as part of the integrity-
testing exercise.
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Compressor Station Portovaya
The powerful compressor station 
pressurises the natural gas to the 
required level for secure trans-
port through the pipelines, all the 
way to Germany, without interim 
compression. The state-of-the-art 
compressor station is managed and 
operated by Gazprom. It is located 
1.5 kilometres from the Nord Stream 
landfall facility and is connected to 
it by underground pipelines.



down into days and then a daily nomination, which is broken down into hours. The  
Gazprom subsidiary Gazprom Export, the world’s largest exporter of natural gas, 
provides these nominations from its dispatching centre in Berlin, where it controls 
all Gazprom gas being transported into Central Europe. It is from this city that 
Gazprom Export informs Nord Stream how much it wishes to put into the pipelines 
in Russia and how much it wishes to take out in Germany. The nominations for gas 
being extracted are based on demand from Gazprom’s partners and customers 
across Europe, including public utilities, regional gas suppliers, industrial compa-
nies, and power plants. Gas transported through the twin pipeline system will move 
onward through the European grid to Belgium, Denmark, France, the Netherlands, 
the United Kingdom, and other countries.

Nominations are relayed to the Zug Control Centre from Berlin via a dedicated com-
munication system. Operators in the Control Centre check the nominated values 
for contractual correctness and check that the values are physically feasible – in 
other words, that the physical volume can safely flow. On a given day, for example, 
27 million cubic metres of gas might enter the pipelines from the Russian inlet while 
36.7 million cubic metres are extracted in Germany. It is common for the two fig-
ures to be different, for example, that the nomination at the entry point differs from 
the nomination at the exit point. In this case, the pipelines serve as underwater gas 
storage, which can be emptied and filled according to the client’s shipping needs, 
as long as the gas pressure neither falls below nor exceeds critical levels. 

“Our dispatching responsibility is to analyse the nominations, look at the conditions 
of the system, and then decide whether to allow the nominations or not from a 
safety point of view,” explained Borovik. “If we cannot allow it then we will call 
downstream to the dispatching centre in Berlin and say: ‘Gentlemen, we cannot 
supply this gas for safety reasons; please reduce the nomination down to a certain 
value determined by using the special software.’” Operating pressure is always 
regulated according to the pipelines’ safety parameters. If more gas is requested 
for the European grid downstream, flow rates and pressure will be increased ac-
cordingly up to a maximum pressure of 220 bar. 

Preparedness for all eventualities is essential
Back at Portovaya Bay, Gazprom treats the gas to remove any unsafe levels of 
condensate and hydrocarbons in its state-of-the-art gas treatment facility before 
it enters the Nord Stream Pipelines. The gas is also chilled to the required operat-
ing temperature before entering the system. There is still one last process before 
the gas starts its trans-Baltic journey. It must enter the Gazprom fiscal metering 
station to confirm the contractually agreed flow rate and quality as well as system 
temperature and pressure. This information is transmitted to the Control Centre. 
“We constantly monitor the parameters and, if they are out of spec, we have the 
right to stop gas transportation,” explained Borovik. “Up until now, we have not 
had to, but we do have the right in accordance with our upstream and downstream 
operators and with Gazprom Export, which is the shipper of the natural gas that will 
flow through the pipelines.”

With all checks completed, the gas is now ready to enter the Nord Stream inlet at 
its Russian landfall facility. Nord Stream staff supervise operations contracted out 
to the upstream and downstream partners at the two landfall facilities. At Vyborg, 
it is Gazprom Transgaz St. Petersburg that deals with daily operations, while at 
Lubmin, this work is contracted to GASCADE. At each landfall, there is equipment 
to ensure the safe pipeline operation, including isolation and emergency shutdown 
valves to separate the offshore from the onshore pipelines. Jean-François Plaziat, 
Nord Stream Deputy Technical Director Operational Maintenance and Engineer-
ing, is responsible for the asset management of the pipelines. In the highly unlikely 
event of something going wrong, he is also responsible, together with the corporate 
health, safety, and environment team, for the internal organisation of emergency 
response plans, and for the repair phase following an emergency response. Such 
emergency response plans involve all members of the operations department�f�

The operation of the Nord Stream Pipeline system is remotely monitored and controlled from the
Control Centre at Nord Stream’s headquarters in Zug, Switzerland. The Control and Communication System and the  

Nord Stream landfall facilities in Russia and Germany are all linked to the Control Centre.

 »Being prepared for any 
eventuality is at the heart 
of our repair strategy. The 
financial consequences of 
not transporting gas are so 
high that it pays to be totally 
prepared, even for an event 
that has the smallest prob-
ability of happening.«
Jean-François Plaziat 
Nord Stream Deputy Technical  
Director Operational Maintenance 
and Engineering

Early September 2012 

Technical gas is pumped into  
Line 2 for the first time.

September 2012 

Intelligent pipeline inspection  
gauges (PIGs) are developed to  
meet the special requirements of the 
Nord Stream Pipelines in prepara-
tion for an internal survey in summer 
2013. They are fitted with equipment 
to measure the wall thickness of each 
of the pipelines and an inertial module 
unit to detect buckling.

September 25, 2012

The German Technical and Scien-
tific Association for Gas and Water 
(DVGW) awards Nord Stream a certifi-
cate for technical safety management, 
acknowledging the safety standards 
and organisation of the landfall facili-
ties in Lubmin.
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Emergency shutdown valves are employed for safety reasons at both landfall facilities. In an emergency, the valves immediately interrupt  
the flow of gas into or out of the pipelines. Equipped with actuators, which enable them to shut down within a minute, they were  

developed specifically for the Nord Stream project.

The Nord Stream Pipeline system starts 1.5 kilometres away from the shoreline at the Russian landfall facility, which include  
PIG traps and isolation and emergency shutdown valves. If an emergency or planned shutdown should occur, gas will be released  

via the vent stacks shown above. There is a vent stack for each of the two pipelines. 

under the supervision of the Technical Director Sergey Serdyukov. “When you carry 
out any work, whether it is maintenance work on site or repair work, you first have 
to take care of safety, the main driver in every gas operating company,” said Plaziat. 
(See maintenance article on page 259.) The integrity of the pipelines is certified by 
the independent organisation, Det Norske Veritas (DNV). Nord Stream benefits from 
the involvement of a recognised player in the international pipeline industry that is 
committed to ensuring technical integrity confirmation. “Our role is to look at the 
integrity of the pipelines to confirm that, if a company operates in the way it laid out 
in its plan, then we can certify that the amount of gas it has planned to ship is safe 
and the pipelines will not rupture,” said Gunn Stirling, Senior Principal Engineer and 
Project Manager for DNV Norway, Russia, and Kazakhstan. (See interview on page 
268.) Dealing with DNV also provides access to a large pool of technical experts 
who can be drawn on at very short notice. 
 
A truly international operation
Pipeline repairs are not expected to be necessary during Nord Stream’s minimum 
operational lifespan of 50 years. Owing to the high quality of the materials involved 
and the pipeline’s conservative design, damage and deformation are highly unlikely. 
In fact, the probability of pipeline failure or leakage is as low as one damage event 
every 100,000 years. Nevertheless, Nord Stream is ready for any situation. “Being 
prepared for any eventuality is at the heart of our repair strategy and is something 
that we spend a lot of time working on,” explained Plaziat. “The financial conse-
quences of not transporting gas are so high that it pays to be totally prepared, even 
for an event that has the smallest probability of happening.” Once the gas enters 
the inlet, it is the responsibility of the Nord Stream operators in Zug to monitor for 
pressure, temperature, flow rate, and gas specifications. While in the Nord Stream 
Pipelines, two major changes occur. The operating pressure decreases the further 
the gas travels from the Compressor Station Portovaya. “During normal operations, 
we might, for example, have a maximum inlet pressure of 218 bar and an outlet 
pressure of 102 bar,” explained Borovik. The second change is that as the pressure 
decreases, the gas cools down.

Once the gas reaches the German landfall, it is ready to connect with the Euro-
pean long-distance gas network. The Nord Stream Pipelines link to two different  
long overland networks via the transfer station in Lubmin: the Ostee-Pipeline- 
Anbindungs-Leitung (OPAL, the Baltic Sea Pipeline Link) or the North European 
Gas Pipeline (NEL). OPAL is Europe’s longest natural gas pipeline stretching some  
470 kilometres from Lubmin via Mecklenburg-Western Pomerania, Brandenburg 
and Saxony, and on to Brandov in the Czech Republic. NEL is 440 kilometres 
long, running westward across northern Germany, past Schwerin, Hamburg, and 
Bremen to Rehden in Lower Saxony. But before the gas can make its onward 
journey across Europe, it must be prepared for transportation. At the Lubmin 
landfall facility, Nord Stream is responsible for the shutdown valves, which can be 
operated instantly to cut the gas flow, the double-gate valves separating the gas in 
the pipelines from the pipeline inspection gauge (PIG) launchers when they are not 
in operation, and the PIG traps, used to collect PIGs sent from the same traps in 
Russia during inspection. Once through the outlet, the gas is cleaned of impurities 
and warmed to the correct temperature before being checked for quality. Before 
entering the OPAL and NEL pipeline networks, its pressure is stabilised at around 
100 bar for onward transportation to cities and towns across Europe. Altogether, it 
takes the gas around 12 days to travel from northern Russia to a home in Germany. 

The international nature of Nord Stream is not only evident in its trans-Baltic opera-
tion; its global character is also reflected in its staff. In the Zug Control Centre, one 
will find a team of people from Russia, Germany, France, Rumania, Bulgaria, Es-
tonia, and Switzerland working closely together with their colleagues in Russia and 
Germany. “Ensuring good communication with Nord Stream’s upstream and down-
stream colleagues will always remain at the core of the safe and reliable running 
of the pipelines,” said Borovik. “In the high-tech world of gas transportation, the 
importance of human relationships must never be forgotten.” •

Mid-October 2012 

The external “as-built” survey of  
Line 1, which began in mid-June,  
is completed. 

February 2013

The external “as-built” survey by ROV 
deployed by the Skandi Olympia be-
gins for Line 2 in German waters and 
is completed in Russian waters about 
four months later. 

A full “baseline” survey of Line 1 will 
begin from Russia as soon as the ves-
sel completes the Line 2 “as-built” sur-
vey. This survey collects the baseline 
data against which the results of sub-
sequent surveys can be compared. 

In 2014, the baseline survey of Line 2 
will take place. Periodic inspections of 
the pipelines will take place through-
out their operational lifetime.

Summer 2013

An intelligent PIG begins the internal 
inspection of Line 1. The PIG will 
be launched in Russia and travel to 
Germany with the flow of gas, testing 
for corrosion, measuring the exact 
internal dimensions and the exact run 
of the pipeline’s curves. It will take  
approximately one month for the PIG 
to travel the length of the pipeline.  
The PIG will then be transported back 
to Russia and subsequently launched 
into Line 2.

October 8, 2012 

With a touch of a button, gas  
begins to flow through Line 2. 

Political leaders from Europe and 
Russia, as well as senior managers of 
the Nord Stream consortium, gather 
at Portovaya Bay to celebrate the fully 
operational twin pipeline system.
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Intelligent PIG
This intelligent pipeline inspection 
gauge (PIG) was specifically devel-
oped for the Nord Stream Pipelines 
by Rosen Integrity Solutions, based 
in Lingen, Germany. An intelligent PIG 
is used to conduct an internal inspec-
tion of the pipelines. While travelling 
with the flow of gas, it detects any 
sign of corrosion, while a device 
on the PIG measures the internal 
dimensions of the pipeline to detect 
buckling, its precise position, size, 
and coordinates. An inertial module 
unit measures the exact run of the 
pipeline’s curves. The intelligent PIG 
shown here was developed in 2012, 
and the technology will be continu-
ously updated throughout the lifetime 
of the pipelines.



P
IGs, or pipeline inspection gauges, are essential to 
building and maintaining gas transport systems. The  
devices can range from 2 to 7 metres long. Different 
types of PIGs are used to carry out different jobs on  
the pipelines. After installation on the seabed, the pipe-
lines underwent a series of pre-commissioning tests 

to confirm their mechanical integrity and to ensure that they could be 
operated safely. The pipelines were flooded, and the insides cleaned 
and gauged, in preparation for the pressure test. Flooding, cleaning, 
and gauging PIGs carried out these tasks, ensuring the section to be 
tested was clean, undamaged, and completely flooded. The pressure 
testing was controlled from the Far Samson, a construction support 
vessel. For the test, each section was pressurised to a level higher 
than the operating pressure. After the test, dewatering PIGs removed 

the water from the pipelines before they were dried and gas was intro- 
duced. Once the pipelines were operational, regular inspections  
began, both externally and internally, ensuring the ongoing safety of  
the system. Intelligent PIGs are used for internal inspections. They  
are inserted into the pipelines and travel from one end to the  
other, propelled by the pressure of the gas. These PIGs were specifi-
cally developed for the Nord Stream Pipelines by Rosen Integrity 
Solutions, based in Lingen, Germany, and the technology will be 
continuously updated throughout the lifetime of the pipelines. Fitted 
with high resolution sensors, these PIGs can detect even the slightest 
irregularities. They will detect any sign of corrosion and will measure 
the internal dimensions of the pipelines to detect buckling, their precise 
position, size, and coordinates. Inspection results form the basis for 
any remedial measures required to ensure operational safety. •

End of the ride  
A dewatering PIG emerges as 
part of a train at a special facility 
at Portovaya Bay, Russia. The 
PIG travelled through the pipe-
line at a rate of about 30 metres 
per minute, removing the water 
after the pre-commissioning 
pressure test was completed. 
The massive volume of water 
that filled the pipeline for the test 
flowed out of a special pipeline 
into Portovaya Bay.

Removing the water  
This specialised utility PIG was 
used to help evacuate around 
1.3 million tonnes of seawater 
from the pipelines as part of the 
pre-commissioning process. 
Filling the pipelines with water 
is a necessary step in pressure-
testing the system. 

Monitoring the pipelines
Dispatched from special launch-
ers at the Russian landfall, the 
PIG is propelled by the gas 
pressure, travelling the entire 
1,224-kilometre route along 
with the flow of the gas. Once it 
reaches Germany, it is captured 
in a giant PIG trap and returned 
via ship to Russia for launching 
into the other line. Data collected 
by the PIG on its journey helps 
engineers decide what steps, 
if any, are needed to ensure 
optimal operation. 

Multi-talented  
This PIG was launched as part 
of a train of other PIGs to assist 
in filling the pipelines with water 
prior to pressure-testing. Along 
the way, it cleaned the insides 
and tested the integrity and 
roundness of the pipelines with 
its aluminium plates.

PIGs Keep the Pipelines
Clean and Safe

Intelligent PIG  
This 7 metre long smart PIG is 
packed with technology. It takes 
readings of the inner walls of the 
pipeline to detect potential corro-
sion and measures for buckling 
or other signs of stress.

Construction debris  
The first PIGs used on the  
pipelines were part of the  
construction process, sweep- 
ing away construction waste or 
residue from inside the pipelines. 
They were used to assist in  
pre-commissioning flooding, 
cleaning, and gauging. The 
waste, including metal scraps 
and bolts, was part of the debris 
cleared during early pigging  
runs of Line 1. 
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Scanning the precise position 
The Nord Stream Pipeline system 
starts 1.5 kilometres away from the 
Baltic shore, at the Russian landfall 
facility at Portovaya Bay. These 
include PIG traps, and isolation and 
shutdown valves. Here, a worker is 
using geodetic equipment to scan the 
precise position of the landfall instal-
lation. The positioning of the facility 
will be monitored regularly during the 
operational lifespan of the pipelines to 
ensure that nothing has shifted.

A valve on the kicker line 
The kicker line is used whenever a 
pipeline inspection gauge (PIG) is 
launched, pressurising the space 
upstream of the PIG so that the 
device can be launched into the 
main line. A PIG is inserted into the 
launcher while the line is closed, 
then the kicker line is opened, and 
the PIG embarks on its subsea 
journey to Germany.
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Nord Stream and Gazprom facilities 
at Portovaya Bay

 

The Nord Stream Pipeline system starts  1.5 kilometres away  
from the shoreline at the landfall facility, which includes pipeline 
inspection gauge (PIG) traps, and isolation and emergency shut-
down valves. Compressed gas is supplied to Nord Stream from 
the Compressor Station Portovaya, which is located approxi-
mately 1.5 kilometres away from the landfall facility. The com-
pressor station and the Nord Stream Pipelines are connected to 
four underground pipelines, which are operated by Gazprom. 

Bolshoy Bor village

1.5 km

1.5 km

Supply road Nord Stream
landfall facility

Connection  
pipelines

Gryazovets-Vyborg  
pipeline

Nord Stream  
Pipelines

Compressor  
Station Portovaya

 Technical and control 
buildings
These include a diesel 
generator, a connecting 
hub for all electrical 
systems, a control 
and communications 
building, as well as a 
transformer room.

Gas heating and reducing 
equipment (HRE) 
HRE is used at the gas-in stage, 
when the pipelines are filled 
with buffer gas. The unit heats 
the gas to prevent hydrates from 
forming and to reduce pressure.

PIG traps

Double-expanding  
gate valves

Shutdown valves

Onshore portion  
of the pipelines
From the landfall fac- 
ility, gas is fed into the  
Nord Stream Pipelines, 
which are buried in a  
trench running 1.1 kilo- 
metres to the coastline.

Anchor blocks
Two concrete anchor 
blocks are buried nearby. 
They prevent loads from 
the expansion movement  
that might occur as a  
result of fluctuations  
in temperature.

Vent stacks 
If an emergency or  
planned shutdown  
occurs, gas is released 
via the vent stacks.

Portovaya Bay Landfall Facility Explained

 T
he Portovaya Bay landfall facility is the logistical link 
between the Unified Gas Supply System of Russia and 
the Nord Stream  off shore pipeline system. From here, 
natural gas starts its journey through the Baltic Sea 

and exits some 1,224 kilometres away at the Lubmin landfall 
facility in Germany, from where it will be transported onward 
through the European pipeline grid after undergoing further 
preparations and testing. The gas that is fed into the Nord 
Stream system stems from the Gryazovets-Vyborg onshore 
pipeline built and operated by Gazprom. The 917-kilometre 
pipeline runs through the Vologda and Leningrad regions and 
is capable of transporting 55 billion cubic metres of gas to fill 
the Nord Stream Pipelines. Before the gas reaches the landfall 
facility in Russia, it is cleaned of solid particles, stripped of 
water content, and measured at Gazprom’s Compressor Station 
Portovaya. The Nord Stream landfall facility is equipped with all 
the systems necessary to monitor parameters of incoming gas 
and ensure safe operation. 

Onshore to offshore: Nord Stream’s twin pipelines 
start on the Russian shore and go offshore at  
Portovaya Bay to transport gas through the Baltic 
Sea to the German coast. Gas entering the offshore 
pipelines is already pressurised to the required level 
and prepared for transportation at the Compressor 
Station Portovaya.
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Always at the Ready: 
The Maintenance Team 

 T
he safety and integrity of the twin pipelines are paramount priorities 
for Nord Stream. In the coming years, 26 million households across 
Europe will benefit from the safe and reliable flow of gas from north-
ern Russia transported through the Nord Stream Pipeline system 
as Europe relies increasingly on gas imports for its energy needs. 
Since Line 1 went live in November 2011, and Line 2 in October 

2012, it has been the responsibility of Nord Stream’s Deputy Technical Director 
Operational Maintenance and Engineering, Jean-François Plaziat, and his team to 
ensure the maintenance and safety of the pipeline system, the two Nord Stream 
landfall sites at Lubmin in Germany and Vyborg in Russia, and the Control Centre in 
Zug, Switzerland.
 
As the pipelines were designed, manufactured, installed, and commissioned in line 
with the highest quality standards in the offshore pipeline industry, Plaziat and his 
team are overseeing a sound and certified system. No repairs are expected during 
the at least 50-year lifespan of both pipelines. However, in the unlikely event that 
repairs are required, Nord Stream has appointed a main repair contractor, become 
a member of the Statoil Pipeline Repair System (PRS) pool (which grants access to 
the equipment needed for hyperbaric welding), and has a warehouse filled with re-
placement pipes. The company is as prepared as it can be. “Our philosophy is to 
be prepared for any and every eventuality. If you have an umbrella, there’s no rain,” 
said Andrea Selvi, Nord Stream Offshore Maintenance and Inspection Coordinator.
 
Going forward, the team will rely on the surveys they conduct during the first two 
years of the twin pipelines’ operation. In a first step, external “as-built” or post- 
construction surveys are carried out to confirm the exact location of the pipelines 
as they were laid and, for example, to evaluate if further stabilisation of the pipelines 
in the form of rock (gravel) placement is necessary. The “as-built” survey of Line 1 
took place in 2012. The Line 2 as-built survey began in February 2013 and was 
completed about four months later. However, the surveys that will be critical to the 
integrity management of the two pipelines are the “baseline” surveys. These sur-
veys will provide data against which every subsequent survey will be measured and 
will enable Plaziat and his team to evaluate any changes, no matter how slight, that 
might take place over the coming years. Surveys will initially be carried out once f� 

 »When it comes to safety or the environ-
ment or quality, there are a variety of 
standards that we are committed to 
meeting. But we also comply with the 
DNV standard, which is a standard of 
integrity management that goes beyond 
these other standards and covers future 
planned maintenance and contingency.«
Jean-François Plaziat  
Nord Stream Deputy Technical Director  
Operational Maintenance and Engineering

The warehouse, which stands on the grounds of the Lubminer Heide industrial and energy centre, holds 450 replacement pipes. In the  
unlikely event that the pipeline system needs repairs during its 50-year lifespan, the pipes can quickly be transported to the nearby harbour.  

The structure was specifically developed to ensure sufficient airflow around the pipes, and to enable easy visual inspection.

Not far from the pipelines’ landfall facility in Germany, Nord Stream built a warehouse to store replacement pipes  
and spare parts. The construction of the warehouse began in April 2012 and was completed in August 2012. While the pipes  

were being stacked, the warehouse structure was erected around them. 
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 »We are probably the first company in the 
world to take such a complete and com-
plex approach to the repair issue. Most 
companies do not use this preparedness 
philosophy. They basically just cross their 
fingers that nothing will happen.«
Andrea Selvi  
Nord Stream Offshore Maintenance and  
Inspection Coordinator

a year for the next few years. The results of the inspections will influence future 
inspection schedules. Two types of inspection are carried out during the baseline 
and subsequent surveys. The first inspection is external, and entails the survey-
support vessel travelling along the pipeline, trailing an umbilical line to which a 
remotely operated vehicle (ROV) is attached. The external baseline survey of Line 1 
took place in 2013, and the one for Line 2 is scheduled for 2014. Fitted with sen-
sors and instruments including cameras, the ROV transmits information to the sur-
vey vessel, providing a visual and instrumental inspection. The ROV monitors the 
environment around the pipeline to ensure that it is lying securely on the seabed 
and that there is no risk of buckles forming that could potentially threaten its integ-
rity. Gravel that have been laid on the sea floor as required to provide a foundation 
for the pipelines are checked to ensure they have not moved. In the near-shore sec- 
tions, less than 11 metres deep, smaller vessels will be used to acquire the survey 
data. The survey also collects data on anything that could pose a risk to the pipe- 
lines at some later date. “We have to check that nothing external is threatening the 
integrity of the pipelines, such as fishing nets or even munitions,” explained Plaziat. 
“While munitions have been cleared, we still have to make sure that no potential 
threats are being carried by currents.”

The second form of inspection is internal. It uses a technique known as “smart 
pigging.” An intelligent pipeline inspection gauge (PIG) fitted with sensors is sent 
through the pipeline with the gas flow from Russia to Germany to precisely scan 
its inner diameter. “Our pipelines are unique,” said Andrey Voronov, Nord Stream 
Offshore Manager Operations and Maintenance. “Therefore, all tools have been 
adapted to our needs.” The PIG will be continuously updated throughout the life- 
time of the pipelines. The PIG scan has three main objectives. It measures the wall 
thickness of the pipelines and thereby detects any corrosion; it evaluates the inter-
nal dimensions to detect any buckling; and an inertial module unit assesses the 
exact run of the pipelines’ curves. This data is used to conduct extensive stress 
analysis. Launched from the Russian landfall, the PIG travels along the pipeline and, 
by monitoring its geographical coordinates, it alerts maintenance staff to the slight-
est deviation from the pipeline’s charted position. The first internal inspections of 
both Lines 1 and 2 are planned for summer 2013. When the PIG arrives at the land-
fall facility in Germany, it is retrieved inside a PIG trap that is separated from the gas 
pipeline by 10-metre-high double-gate valves. Weighing 102 tonnes, these are the 
heaviest such valves ever manufactured. Once retrieved, the PIG is then transport-
ed by ship back to Russia for reuse.

As with all aspects of the Nord Stream project, from planning through to construc-
tion and now operation, everything must comply with the highest international stan-
dards. When it comes to gas transportation, different international bodies regulate 
health, safety, and environmental performance. Overarching these is a gold stan-
dard provided by the Norwegian certification body Det Norske Veritas (DNV), which 
specialises in risk management. Having been certified to the DNV offshore pipeline 
standard of F101, Nord Stream is required to maintain an ever-improving level of 
pipeline integrity management throughout its operation. (See DNV interview on 
page 268.) “When it comes to safety or the environment or quality, there are a vari- 
ety of standards that we are committed to meeting. But we also comply with the 
DNV standard, which is a standard of integrity management that goes beyond 
these other standards and covers future planned maintenance and contingency. 
The principle enables us to achieve continuous improvement over the years,” ex-
plained Plaziat.

The principle of dynamic integrity management is best illustrated by the frequency 
of pipeline surveys DNV will require Nord Stream to carry out in years to come. Ini- 
tially, inspections will be required annually. “Each year, we will compare results with 
those of the year before and, if nothing has changed after two or three years, we 
will have the possibility of changing the frequency of inspection to, say, every two 
years,” said Plaziat. “Of course, this can only happen if we are sure the probability 
of something threatening the pipelines is minimal. This is a typical example of f  

The external “as-built” or post-construction survey of Line 1 started in June 2012 in Russian waters. A vessel travelling the entire length of the  
pipeline trails a remotely operated vehicle (ROV) that scans the pipeline with underwater cameras and other sensors. The survey confirms the exact  

location of the pipeline as it was laid and, for example, to evaluate if further stabilisation is necessary in the form of gravel placement.
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German landfall facility 
This is where the pipelines exit  
the Baltic Sea and arrive on land.  
The landfall complex is located at  
the Lubminer Heide energy hub.  
The onshore part of the pipelines  
was built to include an omega-
shaped expansion loop capable 
of compensating for any possible 
expansion or contractions result- 
ing from variations in pressure 
and temperature. 



GASCADE Gastransport GmbH is responsible for managing the gas transport facility in Lubmin beyond the Nord Stream landfall  
area. During routine tours, GASCADE employees visually inspect the entire facility, checking the pressure and temperature of valves,  

for example. Staff carry a gas metre with them at all times for their safety.

The two pipelines with the yellow ends mark the official “end” of the Nord Stream portion of the Lubmin landfall facility. It consists of two  
sections: the “offshore section” for the incoming Nord Stream Pipelines and the “onshore section” for OPAL (Baltic Sea Pipeline Link) and  

NEL (North European Gas Pipeline), the two downstream gas pipelines that will transport the gas onward into the European gas grid.

The landfall facility in Lubmin constitutes a hub of sorts, as it is the location of the actual switching point of a cross-border project that will  
contribute to a secure supply of energy to Europe for decades. At the same time, the facility is but a small part of the puzzle that is the entire  

framework involved in the onward transport of the gas. Here, the gas from Nord Stream is prepared and tested before further transport.
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how integrity management works for us.” The creation of a repair strategy is ano- 
ther of Plaziat’s main responsibilities. While the pipelines are designed for uninter-
rupted service for a half a century or longer, with such a valuable asset, every 
eventuality has to be anticipated.

The repair strategy models five potential scenarios. At one end of the spectrum is a 
minor event such as a scratch on the concrete casing; at the other is the worst and 
most unlikely event – a rupture of one of the pipelines. Plaziat and his team have 
calculated contingencies for minor damage with a leak, a buckle in the pipe, and 
major damage short of a rupture. What makes these calculations so complex is 
that each scenario has to be anticipated for every point along the 1,224 kilometres 
of the pipelines. Different repair ships would be needed depending on the depth 
of the repair, while the topography of the sea floor would dictate what equipment 
can be used. “It all depends on the condition of the seabed,” said Plaziat. “In most 
cases, you will need to lift the pipeline to access its total circumference, but, if the 
soil is soft, you cannot put anything stable down to enable this. We use an electro-
magnetic pipe-tracking system to determine the position and depth of the pipelines 
beneath the seabed in areas where they are buried in trenched areas or where they 
have been naturally embedded over time.” 

Each scenario requires the company to call on different resources. A minor repair 
could be resolved with the use of a clamp. Comprised of two steel shells bolted  
together against the wall of the pipeline, a clamp could be used if the pipeline was 
to weaken, or to fix a minor leak. Nord Stream has commissioned the building of 
two clamps to be stored in Norway as a precaution. For a major repair, specialist 
ships and equipment would be needed. As a signatory to Statoil’s PRS pool, the 
company has access to repair equipment for every eventuality. Stored at Killingøy, 
Haugesund in Norway, the equipment is strategically positioned to minimise the 
response time for PRS members. “We are a member of the PRS pool, although 
the likelihood of needing this equipment is remote,” said Plaziat. “The idea is to put 
together equipment, manpower, engineering, and contractors so that we can mo-
bilise them quickly in case we need them.” The final element of the offshore repair 
strategy involves a repair service agreement to be signed with a major contractor 
who will provide all the engineering, logistics, marine, and construction work nec-
essary to ensure the pipeline becomes operational again in the shortest period of 
time in the unlikely event of a major repair.

Of course, the maintenance and repair of the Nord Stream Pipelines does not end 
at the shoreline. With between 1 and 2 kilometres of pipeline at each landfall in 
Russia and Germany, contractors and staff are responsible for the regular mainte-
nance, inspection, and testing of equipment, which applies to the pipeline safety 
system, telecommunications system, power supply system, the fire and gas detec-
tion system, and security system, as well as the shutdown and isolation valves. 
Staff and contractors carry out surveys and visual inspections of equipment as well 
as planned maintenance and small repairs. Part of the maintenance programme on 
landfall also involves the regular replacement of equipment, sometimes as often as 
every six months, in line with manufacturers’ recommendations.

To help with this, Nord Stream has produced an asset management policy that de-
tails an extensive set of maintenance activities, which includes the maintenance of 
the telecommunication and control systems at the Control Centre in Zug. “We are 
probably the first company in the world to take such a complete and complex ap-
proach to the repair issue,” Selvi said. “Most companies do not use this prepared-
ness philosophy. They basically just cross their fingers and hope that nothing will 
happen. But we’d rather have the umbrella and not use it.”

The maintenance team can also rely on the eyes and ears of their operations col- 
leagues, who are trained to spot any irregularities in the transport of gas through 
the twin system and report concerns directly to Plaziat and his team. “We are com-
mitted to maintaining the highest level of reliability and safety for the long term,” ex- 
plained Plaziat. •

Shutdown valves: the majority of the valves in service at the landfall facilities are shutdown valves. They are employed for safety purposes.  
In an emergency, they immediately interrupt the flow of gas into or out of the pipelines. All the valves were developed and manufactured  

especially for the Nord Stream project by the Italy-based company PetrolValves S.r.l.

A pipeline inspection gauge (PIG) trap is installed at the end of each line of the Nord Stream Pipelines in Lubmin. It enables the safe  
removal of the intelligent PIG from the line. The PIG is fed into the pipeline via a launcher in Russia and carried through the pipeline by the  

gas stream. The PIG detects even the smallest of changes in the lines and is recovered in Germany in the traps after its journey.

This double-gate valve at the landfall facility in Germany 
separates the gas in the Nord Stream Pipelines from  
the PIG traps when they are not in operation. The valves 
are about 10 metres tall and weigh 102 tonnes.
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What exactly was DNV’s role in the  
Nord Stream project?
Firstly, DNV developed the technical standard 
for the design and construction of subsea 
pipelines, DNV-OS-F101, which is the current 
industry standard with regard to both techni-
cal solutions and safety levels. Secondly, we 
have published the DNV-OSS-301 standard 
on how to plan and perform verification of 
pipeline integrity. Planned verification involves 
assessing the pipeline design and construc-
tion work to ensure it is properly documented 
and carried out. 

All Nord Stream activities were planned up 
front to ensure that all the practical work 
would lead to the desired result and safety 
level. We check a defined amount of this work 
to ensure it complies with the DNV standard. 
We can request updates or corrections when 
deficiencies are identified, and we can do 
spot checks to verify that good controls are 
in place. Our role is to follow the project and 
confirm its overall objective will be met safely.

You also have the role of certifying  
the pipeline system.
Yes that is true. Our role is to look at the 
integrity of the pipelines to ensure that, if a 
company operates in the way it laid out in its 

plan, we can certify that the amount of gas it 
has planned to ship is safe and the pipelines 
will not rupture. 
 
Presumably Nord Stream cannot  
operate without your certificate.
This is not a certificate we force on com-
panies. DNV does not have this authority. 
However, the certificate is a very useful tool 
if your project involves a number of different 
countries and many shareholders. To whom 
should they entrust the integrity of their pipe-
lines? Nord Stream chose an external agency 
that it can trust. The value of the certificate is 
purely based on DNV’s reputation. 

Can you explain a little of DNV’s  
history and how it has come to develop 
this reputation?
Det Norske Veritas means in English “The 
Norwegian Truth,” and our mission state-
ment is “Safeguarding life, property, and the 
environment.” We were established in 1864 
by Norwegian insurance companies as a 
national alternative to foreign classification 
societies for merchant shipping such as the 
British Lloyds Register and the French Bureau 
Veritas. DNV operates as an independent 
foundation, which means that we have no 
owners and no shareholders. All proceeds 

go straight back to the foundation and are 
invested in research and development (R&D) 
and other activities that support our mission. 
Our investments in R&D, our many techni-
cal laboratories, our interaction with many 
industries, and our dedication to technology 
combine to generate sound, state-of-the-art 
technical standards. That we are a foundation 
and a company, not a committee, probably 
makes the road from new knowledge to inclu-
sion in a standard relatively short. 

Is it significant that you are a Norwegian 
company? Does Norway have a particu-
larly strong health and safety culture?
I don’t think we can claim that, but perhaps 
the harsh environment in the North Sea has 
sharpened the focus on being prepared. 
Conceivably, being a small nation has forced 
us to be more outward looking and this has 
shown us that the sharing of knowledge often 
has very significant returns.

How big is DNV? 
We have 10,000 employees in 300 offices 
in 100 countries. We have three divisions: 
the division working with Nord Stream is 
DNV Maritime, Oil, and Gas, working with 
ship owners and companies in the maritime 
industry, oil and gas companies, and govern-

mental bodies. Then there is DNV Business 
Assurance, which works with companies in 
all sectors that want formal systems certifica-
tion in accordance with ISO or other such 
standards. And finally, there is DNV KEMA 
Energy and Sustainability, which works with 
companies in the electrical power industry. 

When did DNV make the move into the 
gas transportation sector?
The DNV pipeline standard was first issued in 
1976. It relates to the beginning of the oil and 
gas era of the North Sea, which started in the 
early 1970s. Before then, we were one of the 
big classification societies for vessels, so we 
knew a lot about technical issues, the loads, 
the materials, the marine environment, etc. 
These are similar technical issues to those 
in the offshore industry. The first North Sea 
standards, developed in combination with 
research projects, were based on this know-
ledge and the oil exploration technology from 
the Gulf of Mexico, combined with the British 
and Norwegian certification requirements. 
The standards were kept up to date. Re-
search and the exchange of knowledge was 
ongoing. Now, it is less about our standards 
and is increasingly driven by the industry’s 
knowledge. The fact that the industry sees us 
as reflecting its knowledge is another reason 
for our success, I believe. 

What is unique about pipeline safety?
It is unique in the sense that there is no 
redundancy for the main structural element 
– the wall thickness. It is different from, say, 
buildings or bridges, where main structural 
elements normally have some form of back- 
up. Should the main loadbearing fail, a sec-
ondary will be able to carry a large part of the 
load for sufficient time to repair or rescue the 
situation. Similarly, large vessels have double 
bottoms and can be stable even if one com-
partment is damaged. This is not the case 
with a pipeline.

The main phases of the Nord Stream 
project were the design and construc-
tion and now the operation. Can you 
describe how DNV’s role has differed 
during the phases?
The project development phase is about 
establishing technical integrity, while the 
operations phase is about maintaining the 
same level of technical integrity. So we have 
a certificate that says “up to and includ-
ing design and construction, everything is 
satisfactory.” Nord Stream must then make 
its own preparations for starting operations. 
For this, we have to get in place the elements 

for what we call continuous certification. I 
equate it to buying a car. The manufacturer 
can guarantee it is safe but cannot guarantee 
how it will be used. That’s why Nord Stream 
engaged us to watch it during operations, to 
confirm that, as it operates the pipelines, it 
follows up with proper monitoring, assess-
ment, and maintenance. And also that it has 
a good process in place, that it knows what 
to do if something unexpected happens, and 
that it is prepared.

Can you withdraw the certificate at 
any moment?
Yes, in principle, of course. However, in 
practice, it would be very strange. I can say 
the certificate is not valid at any moment, 
but there would be a lot of discussion before 
that happened. The certificate says, “up until 
now you are OK.” If the company plans, for 
example, to do some work with an engineer-
ing contractor, we will follow up that work by 
getting the data we need to confirm that the 
planned work has achieved what it set out to 
do. If so, fine, the company is still compliant. 

Does that mean that you have DNV  
staff working continuously on the  
Nord Stream sites?
Actually, during operation, nearly everything 
happens in the Control Centre. There are 
instruments on the Nord Stream sites, in 
the compressor station, and at the receiving 
terminals, but they feed all the information to 
the Control Centre. The information is regis-
tered and the company confirms that it has 
operated within the safety envelope. If there 
are any trends that look out of the ordinary, 
we are there to take an overview of what has 
been done. The company then has to dem-
onstrate it is compliant by supplying data and 
assessments. We review the reports against 
the predictions made in the design and the 
standard to see if operations comply with the 
certificate, which is the case more often than 
not. But sometimes we might ask if we can 
visit and look for ourselves because we would 
like to carry out some extra checks.

Can you explain the importance of the  
baseline survey? 
Establishing a baseline survey is good prac-
tice. You get a picture when the pipeline is 
perfect and then you monitor differences. 
However, because modern inspection tools 
are so much more sensitive than in the past, 
it is less important than it used to be. To be 
honest, we do not expect to find anything – 
just a boring readout of data. But it still needs 
to be verified to confirm this expectation. 

These pipelines are unique in diameter, 
length, and staged wall thickness. How 
does DNV manage the unknown?
The pipelines are indeed unique in their large 
diameter and length. The pressure-segment-
ed design is also relatively new. However, 
pressure-segmented design has been part of 
the pipeline code since 2000 and was used 
for the Langeled pipeline in the North Sea. 
Nord Stream is the first pipeline through the 
Baltic Sea. This means that, compared to the 
North Sea or the Gulf of Mexico, there is no 
generic knowledge of the pipeline environ-
ment. Nord Stream has managed this risk by 
investing in comprehensive surveys and dedi-
cated test programmes to understand the 
effect of, for example, the brackish waters. 

What in your view is the greatest risk  
to a project such as this during both  
construction and operations?
Not taking sufficient time to ensure that the 
process or a problem is understood to the 
point where all hazards are identified. I firmly 
believe that known and well-understood  
issues can be safely tackled. Assumptions or 
lack of overview is often the cause of failures.

What did DNV find most challenging 
about this project? 
The size, the volume of engineering docu-
ments, the number of pipes, the duration of 
the installation, and the number of production 
sites involving a large number of personnel. 
We needed to make sure that we kept track 
of the total project and its overall objective 
to ensure that we could confirm compliance 
when the work was done. 

How do you think Nord Stream benefits 
from working with DNV?
The way I see it, Nord Stream benefits from 
the committed involvement of a long-term, 
recognised player in the international pipeline 
industry – a player committed to the role of 
scrutiny and technical integrity confirmation. 
This gives it access to a large pool of techni-
cal experts that can be drawn on at very 
short notice and who are used to working 
together. It also gets access to the authors  
of the DNV-OS-F101 technical standard used 
in the project and, therefore, access to the 
best experts to interpret the rules for this 
particular project. 

DNV is also independent of Nord Stream and 
its shareholders. I believe the fact that they 
are requesting certification from an independ-
ent body sends a very strong message to 
external parties. •

Nord Stream’s focus was first to build, and is now operate its pipelines to the highest of safety standards.  
Det Norske Veritas (DNV) is one of the independent organisations Nord Stream works with to ensure the integrity  

of its subsea pipelines. Gunn Stirling, Senior Principal Engineer and Project Manager for DNV Norway, Russia,  
and Kazakhstan, explains DNV’s continued involvement in the project.

Meeting the Highest Standards: Independent 
Body Confirms Pipeline Integrity 
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Facts & Figures: 
Operations & Maintenance

Design parameters

220 bar
is the design pressure of the  
pipelines at the Russian landfall. 
The design pressure at the German 
landfall is 177.5 bar.

40 degrees Celsius
The maximum Nord Stream inlet 
gas temperature at the Russian 
landfall. The gas reaches Germany 
cooler, at -1 degrees Celsius.

Monitoring and inspection

24/7/ 365 
Monitoring around the clock,  
every day of the year.

2 equipment rooms
Two locally supervised instrument 
equipment rooms with operator 
work stations are located at the 
landfall areas – one each in Russia 
and Germany – as a safety feature 
in addition to the remote Control 
Centre in Zug, Switzerland, which 
also runs the control interface.

60 to 90 days
The time it takes to externally 
inspect the entire length of one 
pipeline. During the first years of 
operation, external surveys will be 
performed every one to two years 
along both pipelines. Later, this 
frequency will be optimised based 
on experience.

7 to 10 years
The frequency of internal pipe-
line inspection (pigging) to check 
for any corrosion or changes in 
pipeline wall thickness caused by 
external impacts.

Double-gate valves

Huge double-gate valves separate the gas 
in the pipelines from the pipeline inspec-
tion gauge (PIG) traps when they are not in 
operation. The valves are about 10 metres 
tall and weigh 102 tonnes each. This  
makes them the heaviest double-gate 
valves ever manufactured.

Four such valves were specially engineered 
for Nord Stream. The valves were installed 
in Germany and Russia at either end of the 
two pipelines.

The valves were extensively tested in Italy, 
where they were produced, before being 
transported to Germany and Russia on 
trucks specially made for such high loads. 
The components could only be transported 
at night and with a police escort.

Shutdown valves

The majority of the valves in service at the 
landfall facilities are shutdown valves. They 
are employed for safety purposes. In an 
emergency, they immediately interrupt the 
flow of gas into or out of the pipelines. All 
the valves were developed specially for the 
Nord Stream project.

PIG traps

The integrity of the Nord Stream Pipelines 
is checked on a regular basis by what are 
known as intelligent pipeline inspection 
gauges (PIGs). They are housed in traps 
and fed into the pipelines via launchers in 
Russia. The PIGs are then recovered safely 
in Germany.

Communications infrastructure

The Nord Stream communications infra-
structure enables data and voice messages 
to be exchanged in a reliable, fast, and 
secure manner between the various plants, 
control rooms, and other locations, some 
separated by long distances. In addition to 
normal means of communication between 
all plant and office locations, communica-

tion between landfall facility in Russia and 
the Control Centre in Zug takes place via 
primary and secondary satellite links. Com-
munication between the German landfall 
facility and Zug takes place via a primary 
fibre-optic link and a secondary satellite link. 
These links tie in to existing satellite and 
land-based network infrastructure.

Nord Stream Pipelines

Connecting Gas Pipelines

Landfalls

Valves

Cable Connections

Satellite Connection

50 years
Minimum operational lifespan of the 
Nord Stream Pipelines.

Valves

20 valves
weighing from 25 to 102 tonnes were 
installed at landfalls and connected 
facilities for Nord Stream. In addition, 
there are several hundred smaller 
valves weighing up to 6 tonnes each.

 102 tonnes 
This is the weight  
of the world’s heav-
iest double-gate  
valve, installed  
at both landfall  
facilities. By com- 
parison the weight of an African  
elephant ranges from 5 to 8 tonnes.

3 years
The time it took to develop and  
manufacture the 48-inch ball and 
gate valves. There was no industry 
practice to refer to the development 
of such large valves, so the design 
for the valve had to be developed 
specially for the project.

A few hours  
per night
Special permits dictated that the 
valves could only be moved by lorry 
for a few hours each night, because 
such transport hinders normal traffic 
on roads and motorways. 
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Lubmin Landfall Facility Explained

 T
he Lubmin landfall facility is the logistical link between 
the Nord Stream Pipeline system and the European 
long-distance gas network. Arriving from the Bay of 
Greifswald, Nord Stream’s pipelines reach land near 

Lubmin’s harbour area. When the gas reaches the facility in 
Germany from Russia, it is cleaned of potential impurities 
using special filters and heated to prevent con densation. At 
the landfall facility, the incoming and outgoing gas streams are 
also checked for quality, subjected to official measurement, 
and adjusted in terms of pressure and volume, as well as 
temperature, before being transported onward through the 
OPAL (Baltic Sea Pipeline Link) and NEL (North European Gas 
Pipeline) connecting pipelines. The 470-kilo metre OPAL pipe-
line runs south from Lubmin to Brandov in the Czech Republic, 
while the 440-kilometre NEL pipeline runs westward across 
northern Germany to Rehden in Lower Saxony. 

Offshore to onshore: Nord Stream’s twin pipelines  
run through the Baltic Sea from Russia and exit at the 
German mainland at the Lubmin landfall facility. Here, 
gas from Nord Stream is prepared and tested befo-
re being transported onward through the European 
pipeline grid.

Offshore 1 preheater
The arriving gas is first filtered 
and then warmed to the tem-
perature required for transport 
through NEL (North European 
Gas Pipeline).

Operations buildings
In addition to the control  
systems, the landfall facility is 
also equipped with ancillary 
structures such as a workshop 
and operations building. 

OPAL measurement
The gas streams are checked 
for  quality, subjected to official 
measurement, and adjusted in 
terms of pressure and volume 
before further transport by OPAL.

Landfall access
The landfall compound is acces-
sible from the harbour side. The 
entire compound had to be raised 
in order to prevent it from being 
flooded during storms.

177.5 Bar at landfall area
In the first portion of the landfall 
area, the gas pressure is about 
177.5 bar. In the subsequent 
measuring and control facilities, 
the pressure is about 100 bar. 

Relief valve
If an operational malfunction 
should occur, gas will be released 
via the relief valve, which eases 
pressure on the entire Lubmin 
landfall facility. 

Boiler building
Gas temperature sinks during 
transportation over long distances. 
Therefore, it is warmed to the 
requisite temperature before it is 
transported any further.

NEL measurement
The gas streams are checked 
for quality, subjected to official 
measurement, and adjusted in 
terms of pressure and volume 
before further transport by NEL.

Nord Stream Pipelines
The two lines of the Nord Stream 
Pipeline system travel at total 
of 1,224 kilometres through the 
Baltic Sea before they reach land 
in Lubmin.

1

2

3

Offshore 2 preheater
The arriving gas is filtered and  
warmed to the temperature 
required for transport through the 
OPAL (Baltic Sea Pipeline Link) 
connecting pipeline.

OPAL / NEL PIG traps
The PIG (Pipeline Inspection 
Gauge) traps house the intelligent 
PIGs, which are sent through the 
pipelines to carry out inspections 
as required. 

OPAL and NEL preheating
Here, the natural gas is heated  
to the requisite temperature 
before being transported onward 
through the OPAL and NEL con-
necting pipelines. 

Main components of the landfall area
 

Nord Stream   OPAL / NEL
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Pipeline landfall
 

Nord Stream’s twin pipelines 
reach the German mainland  
east of the harbour entrance  
in Lubmin. Close to the coast,  
the pipelines were laid in 
trenches and covered.
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Double-gate valves
Shutdown valves
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Gas for Europe
Nord Stream: Once a  
Vision, Now a Reality 

 T
he Nord Stream project was hugely ambitious in its aims and historic 
for the further development of Europe’s energy mix. It was comple-
ted on time, on budget, and without permanently impacting the envi-
ronment. The vision is a reality. The Nord Stream Pipeline system is 
fully operational and is capable of transporting up to 55 billion cubic 
metres (bcm) of natural gas every year to the European energy grid. 

It would take 50 traditional coal-fired power plants or 40 nuclear power plants to 
provide an equivalent amount of energy.  

The pipelines will be a crucial element in Europe’s energy supply for at least the 
next 50 years. And they represent another important milestone in the evolution of a 
long-term, mutually beneficial relationship between Europe and Russia in the vital 
field of energy and energy supply. Nord Stream is proud to have played a role in 
this historic development. From the European Union’s (EU) perspective, the new, 
secure source of gas provided by Nord Stream contributes to the region’s econo-
mic and environmental policy objectives. Policymakers increasingly see natural gas 
as playing a valuable role in complementing renewable sources of energy. And just 
as Europe needs a reliable source of gas from Russia to meet its goals, Russia also 
relies on gas customers in Europe for income. 

First direct connection to Russian reserves
Only a few years ago, Europe’s supply of natural gas was at risk. Reserves in the 
North Sea were declining, and supplies had become unreliable at times. Political 
and economic disputes involving the transit countries of Russian gas through the 
land-based pipelines meant that millions of Europeans had been left, temporarily, 
without gas. The completion of the Nord Stream Pipelines means that Europe has 
a direct line to Russia’s vast energy reserves for the very first time. The arrival of 
this additional route, involving no transit countries, does much to improve energy 
security in Europe. 

The project shows how it is possible for an undertaking of this scale to be organ-
ised and successfully completed when a unique set of conditions is met. The 
first condition was a predictable and steady demand. This is underscored by the 
increasing number of electricity plants in Europe that are powered by gas.�f  

Chapter 8 Gas for Europe 279279



Already, about half of all new electricity facilities in Europe use gas. The other con-
dition was a blue-chip line up of shareholders: OAO Gazprom, BASF SE/Wintershall 
Holding GmbH, E.ON Ruhrgas AG, N.V. Nederlandse Gasunie, and GDF SUEZ SA. 
They are some of the most experienced gas companies in Europe, each with dec-
ades of knowledge about the sourcing, transporting, and marketing of gas. Their 
commitment to the Nord Stream vision helped make the pipelines a reality. 

The completion of the twin system is an enormous accomplishment in every way. 
This is well documented in the preceding chapters. The pipelines are bringing ad- 
ded capacity to Europe. Meanwhile, Russia, a full member of the World Trade Org-
anisation, has the opportunity to broaden its business relationship with Europe with 
the completion of the Nord Stream project. Both sides have sought for decades to 
broaden this relationship. The commitment is important because, by every forecast, 
Europe’s need for gas is growing. A study by Cambridge Energy Research Assoc-
iates (CERA) confirms the European Union is bound to import more and more gas 
to keep factories running, homes heated, and cities and communities functioning. 
CERA predicts that Europe’s natural gas imports will increase by at least 20 per-
cent by 2030, although the increase could be as high as 46 percent. Gas from the 
Nord Stream Pipelines alone cannot meet this increasing demand. This is one rea- 
son Nord Stream has been asked to investigate bringing more Russian gas to Eu-
rope through the Baltic Sea. Given the success of Nord Stream, and the consider-
able body of knowledge now available about conditions in the Baltic Sea, another 
pipeline built alongside the existing system could provide a solution. 

Gas is essential to meeting climate goals
Demand for gas is growing for both economic and environmental reasons. The 
economic reason is to sustain growth. A drop-off in energy supply threatens 
growth. This can be best seen in India, where delays in expanding its electricity grid 
are among the reasons cited for the slowdown of its giant economy. The environ-
mental reason is related to the status of natural gas as the most climate-friendly of 
all fossil fuels. Using gas to produce electricity creates about 50 percent fewer 
emissions per kilowatt-hour than using coal. Replacing only 10 percent of the EU’s 
coal-generated power production with gas-generated power production would cut 
carbon dioxide emissions by some 120 million tonnes each year. Numbers such as 
these are important for the EU to meet its obligations under the Kyoto Protocol, the 
international climate accord of 1997, when 15 EU nations pledged to reduce green-
house gas production by 8 percent in the period between 2008 and 2012. 

Though the Kyoto pact expired at the end of 2012, Europe remains committed to 
the process. One of the reasons is that it has an established plan for reducing car-
bon emissions. In December 2011, the European Commission adopted its “Energy 
Roadmap 2050.” This is now the basis for developing a long-term energy strategy 
for the region. The roadmap outlines the EU’s commitment to reducing greenhouse 
gas emissions by 80 to 95 percent below 1990 levels by the year 2050. The Com-
mission expressly acknowledged the importance of gas in transforming Europe’s 
energy systems in the short and medium terms. 

The completed twin Nord Stream Pipelines play a modest but important role in this 
process. By the conclusion of this book, Nord Stream hopes to have demonstrated 
that the company shares the same environmental goals as the people of Europe 
and their policymakers in Brussels and in national capitals. The company has also 
shown that it has the financial resources and technical expertise to realise these 
goals in an economically efficient and environmentally safe manner. 

Nord Stream has signalled its willingness to build on its track record and unique 
knowledge of the region and the Baltic Sea to provide an expanded transport sys- 
tem for Russian gas should it be required. But for now, Nord Stream looks forward 
to maintaining its commitment to increasing energy security in Europe both by op- 
erating the existing pipelines and by sharing the knowledge it has gained with all 
those who share the same goal. •

In the five years up to 2013, photovoltaic panels made up 50 percent of all newly installed power capacity in the EU – ahead of all other  
power generation technologies. Over three-quarters of global solar power capacity in 2011 was located in Europe. The European Commission’s  

Energy Roadmap 2050 predicts that by mid-century 10 to 16 percent of all electricity produced in Europe could come from solar.

In Europe, wind power has been expanding considerably, and this trend is set to continue. Some 32 percent of new power capacity  
installed in the European Union (EU) since 2012 has been wind-based. Up to half of all electricity produced in the EU by the middle of the  

century could be produced from wind, according to the European Commission’s Energy Roadmap 2050.
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Gas Treatment Unit
This unit at the Portovaya Compres-
sor Station facility treats gas before 
it enters the Nord Stream Pipeline 
system. It removes condensate or 
gas hydrates, which occur under 
certain pressure or temperature 
conditions, and can dehydrate up  
to 170 million cubic metres of gas 
per day. After the gas has been 
treated, it flows into the compressor 
area before being fed into the  
Nord Stream Pipelines. 



Facts & Figures:  
All about Nord Stream OAO Gazprom is the largest supplier of natural gas in the world, 

accounting for approximately 15 percent of world gas production. 
It was established as a joint stock company in 1993 and is partly 
owned by the Russian state (50.002 percent). Core activities include 
exploration, production, transportation, storage, processing, and 
marketing of hydrocarbons as well as generation and marketing of 
heat and electric power. Gazprom controls approximately 70 per-
cent of Russian gas reserves, produces 78 percent of all Russian 
natural gas, and generates 17 percent of the electricity in Russia. 
The company is a leader in the construction and operation of pipe-
lines. It controls a 161,700-kilometre-long pipeline network, which 
transports roughly 660 bcm of natural gas every year.

Wintershall Holding GmbH specialises in energy and is a wholly 
owned subsidiary of BASF SE, the world‘s leading chemical compa-
ny. Wintershall, with its headquarters in Kassel, Germany, has been 
active in the exploration and production of crude oil and natural gas 
in various parts of the world for more than 80 years. In Europe, the 
company trades and sells natural gas and is also an important gas 
supplier on the German and European market with its subsidiaries 
WINGAS and WINGAS TRANSPORT. Wintershall is now Germany‘s 
largest producer of crude oil and natural gas. In its exploration and 
production activities, Wintershall deliberately focuses on selected 
core regions where the company possesses a wealth of regional 
and technological expertise.

E.ON Ruhrgas AG  is a major investor-owned energy company. 
Within the E.ON Group operating worldwide, E.ON Ruhrgas in 
Essen, Germany, is responsible for the global gas business. E.ON 
Ruhrgas is Germany‘s gas importer with the broadest portfolio of 
suppliers. The company receives its gas from several countries, 
among them Russia and Norway. E.ON Ruhrgas has been receiving 
natural gas from Russia for 37 years. E.ON Ruhrgas Exploration & 

Production operates in the British and Norwegian North Sea, Rus-
sia, and North Africa. Alongside gas production and procurement, 
the company‘s infrastructure shareholdings help Europe achieve a 
high degree of supply security. In partnership with other companies, 
E.ON Ruhrgas is investing in efficient, technologically advanced gas 
pipeline systems to link Europe with new and existing gas fields.

N.V. Nederlandse Gasunie is a European gas infrastructure com- 
pany. Its network ranks among the largest high pressure gas pipe-
line grids in Europe, consisting of over 15,000 kilometres of pipeline 
in the Netherlands and northern Germany. The company offers 
transport services via its subsidiaries in the Netherlands and Ger-
many and also offers other gas-related services, for instance, in the 
field of gas storage and LNG. The company is the first independent 
gas transport provider with a crossborder network in Europe and 
aims for the highest standards in safety, reliability, efficiency, and 
sustainability. The Gasunie network forms the core of what is called 
the northwest European “gas roundabout.”

GDF SUEZ SA develops its businesses around a model based on 
responsible growth to take up today‘s major energy and environ-
mental challenges: meeting energy needs, ensuring the security 
of supply, combating climate change, and optimising the use of 
resources. The Group provides highly efficient and innovative solu-
tions to individuals, cities, and businesses by relying on diversified 
gas-supply sources, flexible and low-emission power generation, 
as well as unique expertise in four key sectors: liquefied natural 
gas, energy efficiency services, independent power production and 
environmental services. The Group is listed on the Brussels, Lux-
embourg, and Paris stock exchanges and is represented in the main 
international indices: CAC 40, BEL 20, DJ Stoxx 50, DJ Euro Stoxx 
50, Euronext 100, FTSE Eurotop 100, MSCI Europe, ASPI Eurozone 
and ECPI Ethical Index EMU.

30 percent financed by  
the five shareholders of  
the consortium

70 percent financed by  
commercial loans from over 
30 international banks

70

30

%

Nord Stream provides an additional north-
ern route to supply 55 billion cubic metres 
(bcm) of gas to the European Union (EU) 
annually, helping the EU to improve its en-
ergy security by diversifying its gas supply 
routes. The twin pipelines will help meet a 
large part of the expected gas shortfall of 
between 211 and 232 bcm a year by 2030, 
as they are capable of transporting enough 
gas to supply 26 million households in 
Europe each year. Nord Stream provided 
this key energy infrastructure at no cost to 
European taxpayers: the consortium’s five 
shareholders provided 30 percent of the  
7.4 billion euro investment, with commercial 

loans from over 30 international banks  
providing 70 percent. In the planning 
phase, Nord Stream set new standards of 
transparency and international environ-
mental collaboration on transboundary 
environmental impacts under the Espoo 
process. Nord Stream brought together all 
of the nine Baltic Sea states in one of the 
most complex international environmen-
tal consultations ever undertaken. Before 
construction and operational permits were 
granted, Nord Stream’s meticulous plans 
were examined and approved by the au-
thorities of all five countries through whose  
waters it would pass and their neighbours.

A safe supply of energy for Europe

Financing

Shareholding companies

Shareholders’ Committee

Alexei Miller,  
Deputy Chairman of the 
Board of Directors and 
Chairman of the Man-
agement Committee of 
OAO Gazprom

Alexander Medvedev, 
Deputy Chairman of the 
Management Committee 
of OAO Gazprom and 
Director General of OOO 
Gazprom Export

Vlada Rusakova,  
Member of the Board and 
Head of Strategic Devel-
opment at OAO Gazprom

Nikolay Dubik,  
Member of the Manage-
ment Committee and 
Head of Legal Depart-
ment at OAO Gazprom

Gerhard Schröder,  
Chairman of the Share-
holders’ Committee and 
former Chancellor of  
the Federal Republic  
of Germany

Dr Harald Schwager,  
Chairman of the Super-
visory Board of BASF SE 
and Member of the Board 
of Executive Directors of 
BASF SE

Dr Rainer Seele,  
Chairman of the Board  
of Executive Directors  
of Wintershall Holding 
GmbH

Dr Bernhard  
Reutersberg,  
Member of the Board of 
Management, E.ON AG

Klaus Schäfer,  
Chairman of the Board 
of Management of E.ON 
Ruhrgas AG

Paul van Gelder,  
Chairman of the Exe-
cutive Board and CEO 
of N.V. Nederlandse 
Gasunie

Gérard Mestrallet,  
Chairman of the Manage-
ment Committee and 
CEO of GDF SUEZ SA

The Nord Stream natural gas pipelines rep-
resent a vital addition to the infrastructure 
that will bolster the European Union’s (EU)
energy security for the next 50 years and 
beyond. The twin pipelines also contrib-
ute to meeting EU climate change goals. 
Whereas other major gas infrastructure 
projects are still only in the planning phase, 

Europe has the security of the privately 
financed Nord Stream project. Ever since 
Line 1 of became operational in November 
2011, Nord Stream has provided a fixed link 
between the European gas transmission 
system and some of the world’s largest 
gas reserves in Russia. Gas began flowing 
through Line 2 in October 2012.

Nord Stream’s contribution to the EU  
and the Baltic Sea states

Nord Stream was dedicated to building  
its pipelines safely and now to operating 
them safely. To achieve this, Nord Stream 
works with experienced partners to ensure 
the highest safety standards. Both the 
technical design of the pipelines and the 

definition of the optimum route through the 
Baltic Sea complied with these strict re-
quirements, which were also upheld during 
construction. These rigorous standards will 
continue to be met throughout the opera-
tional life of the twin pipelines.

Our responsibility

OAO Gazprom

BASF SE/Wintershall Holding GmbH

E.ON Ruhrgas AG

N.V. Nederlandse Gasunie

GDF SUEZ SA

51 15.5

15.5

9
9

%

Shareholders
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Glossary 

A 
Affected Parties: The states with territorial 
waters and/or Exclusive Economic Zones 
(EEZ) adjacent to those of the Parties of 
Origin under the terms of the Espoo Conven-
tion. The Affected Parties of the Nord Stream 
pipeline project are Estonia, Latvia, Lithuania, 
and Poland. All Parties of Origin are also Af-
fected Parties.
as-built survey: A post construction survey 
to confirm the exact location of the pipelines 
as they were laid and to evaluate if further 
stabilisation is necessary.

B
backfilling: Refilling an excavated area.
baseline survey: Provides data against 
which every subsequent survey is measured, 
enabling evaluation of any changes.
bathymetry: The term originally referred 
to the ocean’s depth relative to sea level, 
although it has come to mean “submarine 
topography,” or the depths and shapes of 
underwater terrain.
benthic fauna and flora: Collection of or-
ganisms living on or in sea or lake bottoms.
brackish water: The mixture of seawater 
and fresh water. 
buffer gas: After the pipeline has been pres-
sure tested, drained and dried, it is comple-
tely filled with nitrogen, which serves as a 
safety buffer between air and gas.
 
C
cable crossings: Areas in which the pipe- 
line crosses a sea cable. See crossing pro-
cedures.
cage reinforcement: Steel cage placed 
around pipes serving as reinforcement for 
the concrete coating. See also concrete 
weight coating (CWC).
capacity per line: The maximum amount  
of gas that can be received or contained in 
one pipeline.
CAPEX: Capital expenditures.
certification: Process of ensuring that a 
system is compliant with industry standards.
concrete weight coating (CWC): To add 
extra weight and to ensure stability on the 
seabed, the steel pipes were coated exter-
nally with concrete. The concrete coating 
doubles the weight of the pipes.

crossing procedures: Consultations with 
owners of active cables to be crossed in 
order to reach mutual agreements covering 
rights and obligations, etc.
cultural heritage: Cultural tradition, some-
thing that is passed from preceding genera-
tions. Includes shipwrecks and other remains 
of archaeological interest.

D
design temperature: The highest/lowest 
possible temperature profile to which the 
equipment/component or system may be 
exposed during installation and operation.
digital terrain model: A digital model or 3D 
representation of a terrain’s surface, includ-
ing underwater terrain.

E
EEZ: See Exclusive Economic Zone (EEZ)
electromagnetic pipetracking system: 
See pipe tracking system.
emergency shutdown valves: See isola-
tion and emergency shutdown valves.
Environmental Impact Assessment 
(EIA): A detailed study of environmental 
aspects of a project. For Nord Stream this 
was carried out in a transboundary context 
governed by international law (see Espoo 
Convention) and by national legislation in the 
countries concerned.
epoxy coating: Interior epoxy coating to 
reduce friction.
ESMP (Environmental and Social 
Management Plan): Plans established at 
the start of each project phase to ensure 
compliance with all permit obligations and 
with Nord Stream’s environmental and social 
commitments.
Espoo Convention: Sets out the obliga-
tions of signatory states to notify and consult 
each other on all major projects that are likely 
to have a significant impact across national 
borders. See also Affected Parties; Parties 
of Origin.
Exclusive Economic Zone (EEZ): A sea 
zone over which a state has special rights 
over the exploration and use of marine 
resources, formalised by the Third United 
Nations Convention on the Law of the Sea 
in 1982. 

F
firing line: The central assembly line where 
the 24-metre double joints were connected 
to the pipeline end and welded together by 
semi-automatic machines.
flow capacity: The maximum volume of gas 
that can be received or contained.

G
Gas Transportation Agreement (GTA): 
Nord Stream’s agreement with Gazprom Ex-
port which governs the transportation tariffs.
German landfall facility: Refers to the 
entire installation at Lubmin of the onshore 
and offshore Nord Stream facility, and the 
gas receiving terminal of the connecting 
pipelines, OPAL and NEL. See also Lubmin 
landfall facility.
gradiometer array: A 6.7-metres-wide 
twelve-sensor array mounted on a Remotely 
Operated Vehicle (ROV) which detects any 
ferrous (iron-based) metals on the seabed as 
well as buried objects that may have sunk in 
the soft sediments.
gravel placement: Method of providing 
structural support for the pipelines to rest on 
by placing gravel on the seabed.
Gryazovets-to-Vyborg trunkline: Pipeline 
linking Unified Gas Supply System of Russia 
(UGSS) across the Vologda and Leningrad 
Oblasts to the facilities at Portovaya Bay.
Gulf of Finland: Easternmost arm of the 
Baltic Sea that extends between Finland (to 
the north) and Estonia (to the south) all the 
way to St. Petersburg in Russia.

H
HELCOM (Helsinki Commission): 
Governing body of the “Convention on the 
Protection of the Marine Environment of the 
Baltic Sea Area”. Ensures the environmental 
protection of the Baltic Sea region through 
intergovernmental co-operation between the 
Baltic states and the European Community.
HRE (gas heating and reducing equip-
ment): Used at the gas-in stage, when the 
pipelines are filled with buffer gas. The unit 
heats the gas to prevent hydrates from form-
ing and to reduce pressure.
HS-ESMS (Health, Safety, and Environ-
mental and Social Management Sys-
tem): Sets out the environmental and social 
requirements for the Nord Stream project, 
providing the framework for the standards, 
planning, and procedures for every stage of 
the project.
hyperbaric tie-in: Underwater welding of 
the pipeline sections on the seabed.

I
installation corridor: An subsea corri-
dor, 15 metres wide, along the route of the 
proposed pipeline, surveyed and scanned for 
objects as small as ten centimetres.
intelligent end caps: End caps fitted to all 
pipes, with sensors and chips that provided 
a tamper warning and enabled each pipe to 
be tracked at any location at all times. See 

also Radio Frequency Identification (RFID).
isolation and emergency shutdown 
valves: Valves used to separate the pipe-
lines from the landfall facilities in case of an 
emergency. They immediately interrupt the 
flow of gas.

L
landfall facilities: The installations at the 
locations where the offshore pipelines surface 
and meet land. See also Lubmin landfall facil-
ity; Portovaya landfall facility.
Lubmin landfall facility: The installation 
located in Lubmin, Germany, where the pipe-
lines reach land and where gas is prepared 
and tested before being transported through 
OPAL and NEL for onward transmission 
through the European pipeline grid.

M
magnetometer: An instrument used for sur-
veying the seabed which provides information 
on ferrous (iron-based) materials.
marshalling yards: After concrete weight 
coating, the pipes were shipped by carrier 
vessels to marshalling yards where they were 
loaded into the storage facilities.
multi-beam echo sounder: Equipment for 
surveying the seabed to provide a detailed 
picture of the contours of the seabed and of 
objects lying on it.

N
Natura 2000: European Union-wide network 
of nature protection areas established under 
the 1992 Habitats Directive.
nominations: The quantity of gas entering 
the system upstream and the amount ex-
tracted downstream. The client’s specification 
of how much gas they want to flow into the 
pipelines in Russia and how much they want 
to remove in Germany.

P
Parties of Origin: The states with Exclu-
sive Economic Zones (EEZs) and/or territo-
rial waters in which a project is constructed 
under the terms of the Espoo Convention. 
The Parties of Origin of the Nord Stream 
pipeline project are Russia, Finland, Sweden, 
Denmark and Germany. Russia is a signa-
tory but not a party to the Espoo Convention. 
However, Russia acted as a Party of Origin 
where its national legislation allowed.
permitting process: The process of ap-
plying for and obtaining permits for pipeline 
construction.
PIG (pipeline inspection gauge): 
Maintenance tool that is sent through the 
pipeline, propelled by the gas pressure, to 

detect any sign of corrosion, while a device 
on the PIG measures the internal dimensions 
of the pipeline to detect buckling, its precise 
position, size, and coordinates.
PIG trap: Section of the pipeline through 
which the PIG is removed or inserted.
pipe tracking system: System using an in-
dividual Radio Frequency Identification (RFID) 
chip fitted into the end cap of each pipe seg-
ment, enabling identification and tracking.
pipeline integrity: The ability of the sub-
marine pipeline system to operate safely 
and withstand the loads imposed during the 
pipeline lifecycle.
polyethylene coating: Exterior polyethylene 
coating to combat corrosion.
polyurethane infill: Once the weld is 
confirmed acceptable, a corrosion-resistant, 
heat-shrink sleeve is applied around its entire 
circumference. Then, polyurethane foam is 
poured into a mould surrounding the weld 
area. This foam hardens, providing further 
protection.
Portovaya landfall facility Bay: The instal-
lation in Portovaya Bay in Russia that links the 
Unified Gas Supply System of Russia (UGSS) 
and the Nord Stream pipelines.
pre-lay survey: Although the seabed was 
surveyed during the route planning phase, a 
pre-pipelaying survey was performed before 
pipeline installation to confirm past data and 
to ensure pipeline safety.
pressure-segmented design: The pipe-
lines were designed in three sections with 
progressively thinner walls because the pres-
sure would differ from one end of the pipeline 
to the other, starting at 220 bar in Russia, 
about 200 bar midway, and ending at 100 
bar in Germany. Reducing the wall thickness 
also reduced the amount of steel used. (See 
telescope design.)
Project Information Document: Describes 
the technical background and possible envi-
ronmental impacts of Nord Stream. Produced 
in accordance with the Espoo Convention by 
the responsible environmental authorities of 
the Parties of origin to notify each other and 
the Affected parties of Nord Stream’s plans.

R
Radio Frequency Identification (RFID): 
Each pipe segment was fitted with an 
individual RFID chip in its end cap, enabling 
identification and tracking.

S
S2S (ship-to-ship) system: Method of 
transferring the pipes delivered by sea from 
Mukran to a transport ship situated on the 
opposite side of the pier.

S-curve: As the pipeline was lowered to the 
seabed, it formed an “S” shape, which pre-
vented it being damaged during installation. 
sea floor morphology: The form and struc-
ture of the sea floor.
seabed survey: Survey of the seabed 
including investigations of the soil and bottom 
sediments, water currents, sea temperatures 
and wave parameters.
sediment sampling program: The program 
for sampling solid fragments of inorganic or 
organic material dispersed by underwater 
operations including munitions clearance and 
pipe laying.
side-scan sonar (SSS): A type of sonar 
system that can be used to create an image 
of large areas of the sea floor. Nord Stream 
used it to search for metallic objects in and 
on the seabed during the seabed survey.
stinger: Attaches to the stern of the pipelay 
vessel to support the pipeline when lowered 
to the seabed.
sub-bottom profiler: Equipment used in 
seabed surveys that is able to penetrate 
deeply into the material on the bottom of the 
sea showing a cross-section of the mud, silt, 
and bedrock that make up the seabed.

T
telescope design: See pressure-segmented 
design
territorial waters: As defined by the United 
Nations Convention on the Law of the Sea, 
coastal waters extending at most twelve 
nautical miles from the baseline (usually the 
mean low-water mark) of a coastal state. The 
territorial sea is regarded as the sovereign 
territory of the state.
Trans-European Network for Energy 
(TEN-E) guidelines: Issued by the Euro-
pean Commission with a view to prioritising 
and facilitating gas and electricity transport 
infrastructures and improving and diversifying 
EU gas sources and routes.
turbidity: The suspension of sediment in 
the water, in turn leading to the possible re-
suspension and relocation of contaminants.

U
Unified Gas Supply System of Russia 
(UGSS): The world’s largest gas transmission 
system, encompassing gas production, pro-
cessing, transmission, storage, and distribu-
tion facilities.

W
wall thickness: The specified non-corroded 
pipe wall thickness of a pipe, which is equal 
to the minimum steel wall thickness plus the 
manufacturing tolerance.
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