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EDITORIAL

As dredging projects grow ever larger, the need for an exchange of knowledge
about dredging is also increasing. In the past our attention has been focused on
seminars, congresses and conventions offered by the dredging industry for the
dredging industry. Or at least those professionals closely related to our field. 
This autumn will see a number of worthwhile events: The IADC Seminar on
Dredging and Reclamation – which was recently presented in Delft at 
International Institute for Hydraulic Engineering – will again be presented in
Singapore. The Central Dredging Association (CEDA) has expanded its reach to
North Africa and will be presenting the first ever CEDA Dredging Day outside 
of Europe. And the PIANC Congress is scheduled for September 22-26 in Sydney,
Australia. At both the CEDA and PIANC conferences, IADC will present an
award to the best paper written by a younger author.

But a new arena for communication and for the exchange of information has
been forming. It is the place where dredging, environment and public opinion
intersect. Therefore we found it appropriate to publish an article which addresses
this issue directly. “Dredging in a Changing Environment” aims to explain the
necessity, even the urgency, of the industry paying attention to its interactions with
the wider public. Sustainable development has become a buzz word as has 
Co-evolution and Triple P performance. Pier Vellinga’s article explains the 
meaning behind the buzz.

Sustainable development is a matter with which the industry has long been
concerned. Our research and development programmes have been motivated by
an effort to find reasonable, environmentally sound methods. To remediate 
pollution caused by other industries, to ensure safe and clean water transportation.
To protect our coastlines and provide clean sand to replenish our beaches.

We welcome an increase in public awareness and look forward to continuing
our policy of information transfer and communication, and to broadening it to
include the people whose needs we serve. 

Robert van Gelder
President, IADC Board of Directors
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Over the last 10,000 years the human species has
grown rapidly in comparison with the 3 million years
before. Over the last 200 years the growth in numbers
has been exponential. The main reasons for growth
are: 
– progress in the capabilities to exploit nature through

the domestication of plants and animals;
– progress in understanding the relationships

between water quality and public health; and
– progress in protecting ourselves from the forces of

nature. 

Still, every now and then people ask themselves: how
long can a species grow exponentially in numbers, in
particular when such growth comes with the increasing

Abstract

Human growth in the last two centuries has been
exponential. The question is how long can this continue
without interfering with other species and nature itself.
This is a source of many studies and is one of the
greatest concerns of society in general and therefore 
of industry as well. As we continue to apply our human
expertise to “improving” nature, political decision-
making becomes an ever-increasingly important 
element. But as regards the management, use and
protection of nature, political and industrial roles are
often experienced as erratic and irrational to the actors
involved. 

Globalisation raises concerns about growing disparities
in income at the national and international levels and 
a further degradation of the quality of life support
systems, such as biological diversity and the global
climate. These are issues that concern all of us. 

This paper explains the concept of Coevolution which
ensures benefits, both for the human species and
ecosystems and natural habitats in design, operation
and staffing; and the “Triple P Performance” principle,
i.e. Profit, Planet and People as a guideline for modern
companies to create legitimacy for growth amongst
clients, shareholders, employees and society at large. 

The paper was the keynote address at the CEDA
Dredging Day, “Dredging Seen, Perspectives from the
Outside Looking In”, in Amsterdam, November 15,
2001 and first appeared in its proceedings. It is 
reprinted here in an adapted form with permission 
from the author and the Central Dredging Association.

Introduction: Environment as an Issue 

The human species is colonising the earth in a success-
ful way. Our ancestors felt vulnerable with regard to
the forces of nature and they felt dependent on the
gifts of nature. It is not surprising that nature is a major
focus in all early religions: Amon Ra, Gaia, Wodan and
so on.

Pier Vellinga

Dredging in a Changing
Environment
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loss of other species? This question together with the
history of being very vulnerable to the forces of nature
makes our species presently rather insecure in dealing
with nature. It should not be surprising therefore that
political decision-making regarding the management,
use and protection of nature is often seen as erratic
and irrational to the actors involved. 

The decision-making process about gas exploration in
the Waddenzee in the north of the Netherlands is a
typical example. Another example with interesting spin-
off for the construction firms is the use of tunnels to
avoid interference with the landscape. This article will
try to shed some light on the various ways our species
deals and can deal with nature (Figure 1).

DIFFERENT CULTURAL PERSPECTIVES ON THE

VALUES OF NATURE

The perspective of people regarding nature is 
dependent on the conditions they are in, and such
perspectives change over time as one can imagine.
Still, there are some remarkably consistent differences
amongst people and cultures even within Europe.

Tacitus already described the habits of German tribes
regarding rituals and nature. In the Germanic culture
nature is considered holy (see Landscape and Memory
by Simon Schama). This religious attitude with regard
to nature can presently be recognised in the “Fundi”

movement of the German NGOs when it comes to
environmental issues. In the debate about genetically
modified organisms (GMOs), the naturalness of repro-
duction and the holiness thereof is a central theme.

In the Roman and Gallic tradition nature is culture:
nature is particularly valuable once humans have 
transformed it into a park landscape or into food. This
attitude can be recognised in the Italian and French
landscapes and also in the present political debates
regarding farming systems and related land use 
management as part of the food culture in France. 
In the debate about the introduction of GMOs in
France, the protection of the farming system and the
related landscape and food culture is the central theme
(Figure 2).

In the Anglo-Saxon tradition nature is there for use. 
The United Kingdom always had a tradition of free
access to nature through its pathways. The Anglo-Saxon
tradition is one of pragmatic use of natural resources.
Regarding the GMO debate it is not completely clear,
unless the USA approach is illustrative where there is
little or no opposition to genetic modification.

All those involved in dredging and in reshaping the
earth’s surface and sediment flows in one way or
another may ask themselves the question, to what
extent do you recognise the cultural differences in
Europe and/or elsewhere in the world when it comes
to important human interference in the natural systems.
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Figure 1. Man-made wetlands: a way in which the human species tries to restore a natural environment and protect nature against
the loss of other species.



includes both an objective concerning nature and a
strategy to reach this objective. Societal views on
nature as they are empirically encountered can be
classified into three main streams on the basis of their
objectives, whilst their implied strategies allow for
some refinements. 

Three main views that have been identified concern
(Ruijgrok and Vellinga, 1999) (Figure 3):
– The Conservation view;
– The Development view;
– The Functional view.

Conservation view
The Conservation view is mainly concerned with the
objective of conserving and restoring existing natural
sites according to an historical reference situation.
Whether these have been obtained by human interven-
tions or not is not an issue here. What matters is the
protection of the nature remaining today. The protec-
tion of today’s nature can be realised in two ways:

1. Through keeping one’s hands off existing nature.
This strategy is opposed to human influence on 
the natural surroundings. The belief is that human
intervention always reduces the naturalness of an
ecosystem. Naturalness is defined as the extent to
which nature is free from human interventions. 
The best way to conserve nature is not to touch it
and to rely on the natural restoration capacity of
ecosystems.

There are some parallels. German environmental
research institutes were the first to include the number
of tonnes of excavation and removal of soil material in
the set of indicators for material intensity of the 
economy. This so-called MIPS indicator (Material Input
per Unit of Service) is a measure to describe the 
environmental burden of a certain activity. It has been
developed by the Wuppertal Institute and includes soil
excavation and removal, even if the environmental
effect is negligible. 

Experts in the USA, UK and the Netherlands are 
hesitant to adopt the German approach. However, the
discussion in the Netherlands regarding a green tax on
the excavation and removal of soil including dredged
spoil irrespective of its environmental quality and in
respect to the environmental burden, illustrates that
Fundi approaches can also be found in the Netherlands.
Green taxes in themselves are a proper instrument for
environmental management, but there should be a
clear relation to environmental effects. The Roman,
Gallic and Anglo-Saxon cultures will probably not 
immediately embrace such a green tax on soil removal
unless there is clear environmental stress involved.

FROM PERSPECTIVES TO ATTITUDE: VIEWS

ON DEALING WITH NATURE

A view on nature can be defined as a philosophical
opinion on how to deal with nature. This opinion

Dredging in a Changing Environment
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Figure 2. In the Gallic tradition, nature is particularly valuable once humans have transformed it into food as can be seen in this
French landscape of neatly planted vineyards.



2. Through maintenance and isolation of existing
natural and cultural landscapes, aimed at protecting
rare species and unique cultural and historical 
elements. Active human intervention is considered
necessary since nature cannot defend itself against
the threats from society. Intervention activities such
as fencing and mowing are done to maintain 
diversity and rarity of species.

The Conservation view is a reactive/defensive attitude
as a response to rapid industrialisation and related land
use changes. As such, it may become counterproduc-
tive. Productive measures aimed at preserving diversity
and rarity of species can especially reduce natural
dynamics (for example succession possibilities). This
gives rise to the question whether or not nature is
served through such measures.

Development view
In the Development view both protection of existing
nature and the development of new natural sites are
the main objectives. Driven by the desire to enhance
naturalness and wilderness, room for natural processes
and diversity of systems instead of species are core
issues of this view. Natural processes and dynamics
are restored by stimulative actions with relatively
uncontrolled spontaneous end results. 

There are a number of ways to reach these objectives:

1. Reducing maintenance whenever possible to give
natural processes a chance, such as managed
retreat;

2. Undoing previous interventions, such as the opening
of enclosed sea arms; and/or

3. The creation of abiotic conditions, which will
reactivate natural processes, such as dune forma-
tion with the initial aid of sand screens.

Whether it is a reduction of maintenance, the undoing
of interventions or the creation of physical conditions,
they are all aimed at the enhancement of naturalness.
This can be realised when connections are made
between existing nature; ecological networks or corri-
dors are stimulated since they help to enhance natural
resilience of ecosystems. Basically, stimulative inter-
ventions are driven by the desire to provide more room
for nature rather than by the desire to realise utility for
society.

An important argument supporting the Development
view is that merely conserving existing natural sites is
not adequate. Increasing the quantity and quality of
nature requires ecological networks and room for
natural processes in addition to protection and isolation. 

The creation of corridors and space for processes
requires stimulative interventions in a society in which
every piece of land is increasingly being used for
human activities; neither protective isolation nor simply
keeping one’s hands off nature is sufficient to secure
nature and natural dynamics.

Functional view
According to the Functional view, nature derives its
value directly from the welfare functions it performs 
for society. This does not mean that nature cannot
have an intrinsic value according to this view, but it will
only have one if humans find it important for some
reason. The objective of this view is maximisation of
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Figure 3. Criteria for basic views on nature.
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1. 
Trade off Priority on Priority on Priority on Careful trade Priority on
ecology and ecology conserving Naturalness off to maximize economy
economy natural and social welfare

cultural sites and natural qualities

2.
Active No influence Activities to Actions to Only if it Steering
human allowed conserve stimulate/enable creates win-win natural
intervention species natural processes situations processes by

engineering 
techniques



2. Realising social preferences through a sustainable
use of nature; only user functions that do not 
seriously damage the natural system are allowed,
such as nature friendly forms of recreation and 
sustainable forms of harvest. Though naturalness is
considered desirable here, it does not exclude
human activities, since humans are also part of
nature. A balanced interaction between nature and
society is advocated. Both society and nature are
allowed to change and to inflict change upon each
other as long as neither of them suffers serious
damage, threatening its existence; it is a matter of
mutual benefit. The term “Coevolution” is used here
to describe this interpretation of the Functional view.

The Functional view is based on the principle that
separation between ecology and economy will neither
be favourable to nature nor to society in the long run,
since the two are interdependent. Sustainable use of
nature will be beneficial to both nature and society.
Opposition to this interdependency is simply not 
realistic.

social welfare derived from nature. This welfare can be
derived through both direct (resource extraction) and
indirect (regulation processes) use, but also through the
social preferences attached to its mere existence. 

Because nature is supposed to serve social prefer-
ences, which vary amongst interest groups, one can
define a whole spectrum of strategies to realise the
objective of welfare generations. Two examples of this
spectrum are:

1. Realising social welfare through constructing nature
according to human wishes. Since naturalness is
supposed to be an illusion, one can control and
construct nature to meet social demands with the
help of civil engineering. Humans can destroy nature
through technology, but people can also create
favourable conditions for nature by means of 
technology. Nature can be man made and abiotic
conditions do not pose restrictions since these can
be adjusted too. This approach is referred to as the
“Nature Building” approach.

Dredging in a Changing Environment
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Figure 4. The port of Rotterdam: New plans for the extension of the port are an example of the “Functional Coevolution” view in
which both the economy and ecology benefit.



A critical argument against the Functional view is that 
it requires operational instruments and legislation to
ensure a balanced trade off so that nature is protected
against the “tragedy of the commons”. Examples of
the functional Coevolution view are natural reserves in
which certain types of recreation are allowed. Recent
examples of how the Functional view can be opera-
tionalised is the Dutch plan “Growing with the Sea”
and the World Wildlife Fund vision regarding the exten-
sion of the Port of Rotterdam, in such a way that both
the economy and the ecology benefit (Figure 4).

The three main views of Conservation, Development
and Functionality are more than just theoretical con-
cepts. In practice they can be used to explain:

– motivations of economic interest groups concerning
their way of dealing with nature;

– developments in national policies and decision-
making practice in the fields of nature protection and
coastal zone management;

– the way in which nature is valued and accounted for
in public decision-making.

VIEWS AND PUBLIC POLICIES

In order to find out whether the views can also explain
trends in public policies, this section presents a brief
review of the Dutch policies for nature protection and
coastal zone management. 

Terra et Aqua – Number 87 – June 2002

Period Policy aim View on nature

1950 - 1970 Protecting existing nature Conservation    

1970 - 1995 Developing a national ecological network Development

1995 - 2000 Call for interaction of economy and ecology Tentative Failure

Coevolution Success
2000 - future Application of balanced trade offs between 

ecology and economy Coevolution 
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Figure 6. Policies for Coastal Zones.

Figure 5. Policies for nature.

Period Policy aim View 

1950 - 1970 Single sector flood protection No view on nature

1970 - 1990 Double criterion of protection and 
environmental neutrality Nature Building

2000 - future Multifunctional use of coastal space and resources; 
‘Growing with the Sea’ Coevolution



civil engineering approach of flood protection until the
beginning of the 1970s, increasing awareness of
environmental impacts of coastal protection works led
to the adoption of the double criteria of flood protection
and environmental neutrality. At this stage the aim was
to minimise environmental impacts of coastal defence
measures. This approach was applied up until the early
1990s. In these first two stages the coastal zone was
not considered as nature, but merely as an accumula-
tion of (physical) defence capital. 

In the Dutch policies for the natural environment 
(Figure 5), one can see a clear development in the lines
of thinking starting from a Conservation approach,
continuing with a Development approach, and recently
the first attempts have been made towards an enlight-
ened version of the Functional approach: Coevolution. 

When looking at the Dutch policies for coastal protec-
tion (Figure 6), a similar outcome but an opposite start-
ing point can be discerned. Starting from a single sector

Dredging in a Changing Environment
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Only recently the view has been adopted that coastal
defence and nature development can go hand in hand.
Both policies in the field of nature and coastal protec-
tion have shifted towards the Coevolution approach. 

Whether Coevolution will become the dominating
philosophy for both coast and nature largely depends
on the availability of trade-off instruments and legal
arrangements necessary to implement the concept 
of Coevolution. The legislation of the concept of
compensation in the EU–habitat directive may be a
starting point.

GLOBALISATION, ECONOMIC GROWTH AND

THE ENVIRONMENT

Many governments and international corporations
promote the further opening of global markets as a
way to enhance development and income levels world-
wide. However, the present rate of globalisation raises
concerns about growing disparities in income at the
national and international levels and a further degrada-
tion of the quality of life support systems, such as
biological diversity and the global climate. The chal-
lenge that global environmental issues pose to the
relationship between environment and development
can be illustrated on local, regional and global scales,
each with its specific environmental problems.

Local Average Income Levels and Environmental
Pressure
Figure 7 (Local Average Income Levels and Environ-
mental Pressure) reflects empirical evidence that 
people tend to solve their local environmental 

problems as income increases. Growing income levels
can be correlated with an improvement in the quality 
of the local environment. 

Many cities and countries in the industrialised part of
the world have experienced the situation represented
by this curve, whilst cities in developing countries can
still be located on the ascending segment of the curve.
The rationale behind the curve is that, as income levels
rise and local environmental and health problems
become manifest, there are driving forces and financial
means to introduce technologies and regulations
(incentives and institutions) that reduce pollution and
protect the health of the population. 

Two critical factors leading to success can be identified:
– People take measures when they actually see that

their health is affected.
– Costs and benefits play out at the same

(local/national) level.

Regional Average Income Levels and Environmental
Pressure
A similar curve (see Figure 8, Regional Average Income
Levels and Environmental Pressure) can be developed
for environmental problems at a regional level, such as
acidification and water quantity/quality issues on the
scale of river catchments. There is less evidence that
people address these problems successfully as income
levels go up. An important reason for this is that
industrial and agricultural activities higher up in river
catchments (upstream and/or upwind) benefit from
pollution and overuse of water and pollution of air,
whilst downstream and downwind people and nations
experience the negative impacts. 
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From the above observations it is clear that global 
environmental change poses an unprecedented 
challenge to society and requires a proactive 
approach. To avoid irreversible, high impact changes,
society must act before the effects of environmental
change become visible. How can research help in 
clarifying the issues at stake? Certainly a better 
understanding of the interaction between social and
natural systems is required.

FROM “END-OF-PIPE” TO SYSTEMS

INNOVATION

Guidance for the future may be found in analysing 
trends in societal response to environmental problems
over the last 40 years. Figure 10 (from McKinsey and
Company, Winsemius and Guntram, 1992) presents a
number of stages of societal response to environmental
problems (as quoted from Winsemius and Guntram):
1. “Reactive response

The onset of government policy-making is generally
met with a primarily defensive approach. Companies,
and especially their sector organisations, dig in
exaggerated. They tend to adopt a posture of loyal
citizens: ‘We will do what is legally required, but we
don’t like it’. Generally assigning the responsibility to
staff specialists, usually as an extension to the Health
& Safety departments, they implement the prescribed
end-of-pipe solutions consisting of add-on features 
to the existing facilities whilst all the time trying to
minimise their response and the costs thereof.

Another reason for continued environmental degrada-
tion, as income levels go up, is the time delay between
the act of polluting and the effect of pollution down-
stream. Examples of regions and environmental 
problems exist, where the curve drops sharply, 
but this is not a general empirical finding. For most
regions of the world the evolution of the curve is not
yet clear.

Global Average Income Levels and Environmental
Pressure
A curve (see Figure 9, Global Average Income Levels
and Environmental Pressure) can also be developed for
global environmental problems such as climate change
and loss of species and habitats. Empirical data 
illustrate that there is no income-related levelling-off
point when we look at the relationship between
income and emissions of greenhouse gases caused by
consumption. Income levels (including the consump-
tion of imported goods) correlate with energy use, and
present-day energy use is coupled to CO2 emissions.
Similarly, the space we use for our activities (housing,
transport, recreation) grows in a linear fashion to
income, at the expense of natural habitats. 

A critical feature of global environmental change is 
the time scale of biophysical response. The climate
responds to changes in the concentration of green-
house gasses at a time scale of decades to centuries 
or even longer. The loss of species including their
habitats is considered irreversible in a human time
frame.

Dredging in a Changing Environment
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Development stages in corporate and societal response (adapted
from Winsemius and Guntram , 1992; and Vellinga  and Herb, 1999)

reactive receptive constructive pro-active

End-of-pipe     Process       Product System

Specialists   Managers       Sector Society

Minimisation   Optimisation     Acceleration Vision

B)

A)

D)

C)

A) response phase C) main actors

B) focus of attention D) driving philosophy

Figure 10. Development stages in corporate and societal respons (adapted from Winsemius and Guntram, 1992; 
and Vellinga and Herb, 1999).



2. “Receptive response
Gaining experience and becoming more comfortable
with the new responsibilities, companies shift to an
attitude of ‘Okay, if we have to do it, let’s be smart
about it’. Line development is now made responsi-
ble – within the boundaries of the current business –
for developing solutions that meet the criteria set by
the government in the most efficient manner. Most
solutions will still involve optimising the existing
production configurations although they will often
include some process redesign.

3. “Constructive response
A limited number of companies have begun to look
beyond the boundaries of their current business to
find more fundamental answers to the environ-
mental questions. In more advanced countries,
stimulated by government intervention, industries
have developed so-called ‘cradle-to-grave’ approaches
where they accept responsibility for their product
even after it has been sold. As a result, the traditional
delivery chains in, for instance, the packaging or
automotive industries are changing rapidly. 
Companies are also starting new cooperations with
suppliers, customers, and, especially, competitors to
facilitate joint objectives, such as waste collection
and recycling, ‘green’ product labelling or contractual
agreements (‘convenants’) with governments that
establish new environmental objectives. Moreover,
existing approaches can often no longer meet much
tighter targets, necessitating industrial players to
strive for technological and/or organisational quan-
tum leaps.

4. “Proactive response
Very few companies have reached this phase yet.
Still, the contours of the response pattern can be
sketched by looking at the policy development in
leading countries and at the role specific companies
play. Increasingly, companies will internalise the
environmental challenge as an element of quality
management. To meet the challenge and, at the
same time, focus on the needs of their customers.
They will optimise their own functioning and 
especially their value proposition (i.e., products plus
services at a given cost). Companies and industry
sectors will pool their resources with those 
of governments, scientific institutions and often
environmental issues that can pass the 3E-test.

“The challenge of bridging interests and cultures
among players of great diversity is considerable.
Leaders in government and business, as well as in
the environmental organisations and scientific insti-
tutions must generate a vision that can serve as a
reference for all workers in their organisations.

“Within industry, this vision must inspire the full
internalisation of the environmental challenge

throughout a company. Top management must take
the lead in defining far-reaching but understandable
goals – DuPont and Asea Brown Boveri, for instance,
talk about ‘zero emissions’ – that stretch the organi-
sation to look beyond the horizon of today’s concerns
– for instance, ‘We are responsible for tomorrow’s
laws’. However, building on the experience of the
first three stages, this long-term vision also must
drive the medium-term strategy that in turn can be
build on in practical short-term action plans”. 

A TYPICAL DREDGING EXAMPLE OF

THE FOUR STAGES OF RESPONSE

How do port authorities address the environmental
aspects of dredging?

Reaction phase:
“It is not really contaminated” or, the pollutants are not
really hazardous to our health and ecosystems. But if
required, we will do some measurements. And the most
contaminated material? We will leave it where it is”.

Reception phase:
“OK, if we have to do it let’s be smart about it, we
minimise dredging and we define several classes of
pollution. For the most polluted part of it: just dig a hole
or create storage basins such as in the Great Lakes and
in Rotterdam” (Figure 11).

Constructive phase: 
“Recycling and re-use of dredged sediment for brick
making or whatever and separating the contaminants
from the sediments” (Figure 12). Thus new products
are developed.

Vision phase: 
“Reduce at the source and make the producers of the
contamination liable, let them pay for your problems,
they are their problems, join the environmental 
movement in the London Convention”. In this phase
new coalitions develop, such as a coalition of Port
Authorities and Greenpeace and Friends of the Earth.
They are your friends when it comes to reduction of
polluted dredged material.

Moving from “end-of-pipe” and efficiency measures
(from 1960 onwards) to green products and systems
innovation (from 1990 onwards) reflects a societal
development from reactive to proactive environmental
policies.

A transformation to more sustainable systems is only
partially a matter of technology. Economic, socio-
cultural and institutional changes play an equally 
important role. Transformation can only be successful
when societal and technological changes are mutually
reinforcing at different levels, as illustrated in Figure 13.
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This includes the micro scale (niches), the meso scale
(regimes) and the macro scale (landscapes) (see Kemp
et al., 2000). 

Industrial Transformation, a system change, is usually
initiated as the result of a local or national innovation,
serving as a technological and/or institutional “niche
market”. When an innovation fits into a regime change
that occurs at a regional or continental scale, the inno-
vation is reinforced. When, at the international level,
socio-cultural changes occur that favour a new way of
behaviour, the system innovation can be absorbed at
the global level.

IMPLICATIONS FOR THE SECTOR

Going from the more generic issues about environment
and development, we now examine what this means
to the sector.

Coevolution
Coevolution is attractive from the perspective of con-
tinued activity of the sector, but this requires a deeper
understanding of the ecological processes: how to
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Figure 11. The Slufter, a confined storage basin for dredged materials near Rotterdam.

Figure 12. Synthetic bricks made from dredged materials, Hamburg, Germany.



interact with nature instead of how to beat nature
should be the slogan. The WWF plans for the 
extension of the Rotterdam Maasvlakte are a beautiful
example of what can be achieved. 

This requires the introduction of ecological expertise 
in the traditional engineering companies towards 
eco-engineering. Eco-engineering as much as possible
in line with natural systems can help to find solutions
supported by more people and decision-makers. 
Moreover, such projects and schemes are often 
scientifically and engineering-wise more challenging
than many of the traditional engineering solutions.

Triple P Performance
Socially more responsive behaviour of companies will
help to create trust and thus work for companies. Triple
P performance with a balanced focus on Profit, Planet
and People could help to make companies more attrac-
tive for employees, for shareholders and for clients.

Sustainability concerns
Strategic anticipation of future markets as triggered by
sustainability concerns. The major environmental 
concerns relevant for the dredging industry are: 

a) Climate change: how to deal with changing rainfall
and run-off patterns requiring adjustments in river,
canal, sewage and dike systems and how to deal
with changing sea level and storm-surge conditions
in estuaries and open coasts; how to contribute to a
transition of the energy system: wind power at sea;
new gas fields at deeper water; CO2-underground

storage; new energy networks (piping systems);
new harbours for the shipment of biomass and
possibly LNG and in the longer future H2. 

b) Loss of natural habitats in particular in the coastal
zone: how to initiate and develop schemes of 
combined land use changes and reclamation in the
spirit of Coevolution with benefits for the transport
sector, for urban development, for industrial siting
on the one hand and benefits for recreation for
natural habitats and for bioremediation on the other.

c) Water: what can the sector contribute to the 
solution of the multitude of water related problems
now and in the future? Water recharge and water
storage will become increasingly important as
demand grows, scarcity increases and the climate
becomes less predictable. Water transport systems
are likely to become more important as well as
seawater desalination facilities.

d) Pollution and polluted soils and dredging material:
are important now, but major changes in the ways
to deal with dredged sediment may be ahead.
Reduction at source has gained ground; 
the emphasis is changing from chemicals 
concentration as a criterion to biological effects as a
criterion for controlled dredging, dumping and 
storing; a river basin and adjacent seas integrated
analysis of environmental effects may well change
the predominant policy views on how to deal with
the sediments accumulating in harbour basins and
shipping channels.
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Figure 13. Industrial Transformation occurs through mutually reinforcing technological and societal changes at micro, meso and
macro scales (Kemp et al., 2000).



Errata

In the March issue of Terra et Aqua, page 8, 
the caption by Figure 4 was incorrectly printed. 
It should read: ”Figure 4. Experimental setup for 
the ecotoxicity experiments with the algae 
P. Tricornutum (courtesy of M. Vangneluwe)”.

Our excuses.

Conclusion

Many companies may already be aware of some of the
information presented here. However, how many
companies have experts on staff who have an under-
standing of biology and ecology of intertidal systems,
mangrove forests, coral reefs, sea grass systems? 

The challenge for dredging professionals is not only the
project but also how to meet the needs of people in
the field of shelter, transport, water, natural habitats,
whilst enhancing the quality of natural systems and
biological diversity. The real challenge is to contribute to
society whilst ensuring profit and continuation for the
firm (Figure 14).

This implies that:
– Adhering to the concept of social-natural systems

Coevolution with ensured benefits, both for the
human species and ecosystems and natural habitats
in design, operation and staffing;

– Triple P performance as the bottom line for the
company: Profit, Planet and People as a way to
create legitimacy for growth amongst clients,
shareholders, employees and society at large.

Hopefully these ideas on an overall conceptual
approach and on some foreseeable priorities and
changes relevant for the dredging sector will stimulate
thoughts and innovation capabilities.
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Figure 14. The challenge for the dredging industry is to operate in the spirit of Coevolution with benefits for transportation, shipping,
recreation and the natural environment.



The success and growth of the IADC Seminars has
become legendary in dredging circles. Each year 
professionals from a wide variety of countries enrol 
for a week-long intensive “crash course” in dredging
and reclamation and return to their home countries
with a deepened understanding and respect for this
specialised field of engineering.

To look back briefly: In 1993 the International 
Association of Dredging Companies (IADC) and the
International Institute of Hydraulic and Environmental
Engineering (IHE) joined forces to present the first
International Seminar on Dredging and Reclamation in
Delft, The Netherlands. The seminar, presented by
professionals from IADC member companies, 
formed a complete unit within a year-long graduate
level study programme at IHE. A course manual was
especially developed, as well as a format for site visits
and other hands-on activities. 

Singapore, Buenos Aires, Egypt

Such was the enthusiasm for the programme that the
IADC Board of Directors decided to present this semi-
nar in various cities worldwide on a regular basis. Given
the intensity of dredging activities in the Far East, the
IADC Board decided that offering this course in Asia
would be an extremely useful tool for broadening the
base of information about dredging and creating an
atmosphere of consensus and cooperation.

Singapore, with its central position in the Asian region,
was a logical choice. IADC sought, and found, excellent
partners in this region -- the Applied Research 
Corporation (ARC) and the National University of 
Singapore (NUS). In January 1995, the seminar was
presented for the first time outside of Europe. To the
delight of organisers, the seminar in Singapore was
met as well with great enthusiasm, with participants
attending not only from Singapore but from Indonesia,
Hong Kong, Malaysia, Thailand and other countries in
the region and beyond. 

Since then the IADC Seminar on Dredging and Recla-
mation has become a fixed item in the IADC annual
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Pictured here in a classroom at IHE in Delft, a group of
international students enjoyed the IADC Seminar on Dredging
and Reclamation from March 18-22 2002. The seminar is
scheduled to be given again in October 2002 in Singapore.



positive effects on an area’s economy, its environment
and the quality of life of its residents. And the Seminar
continue to reflect IADC’s commitment to education,
to encouraging young people to enter the field of
dredging, and to improving communications and under-
standing about dredging throughout the world.

The Seminar in Brief

To optimise the chances of the successful completion
of a project, it is important that from the start contract-
ing parties fully understand the requirements of a
dredging project. The five-day course is divided into
two types of presentations:
– lectures by experts in the field and
– workshops, partly conducted on-site in order to give

the “students” hands-on experience.

Amongst the subjects covered are:
– the development of new ports and maintenance of

existing ports;
– project phasing (identification, investigation, feasibili-

ty studies, design, construction, maintenance);
– descriptions of types of dredging equipment and

boundary conditions for their use;
– state-of-the-art dredging techniques as well as

environmentally sound techniques;
– pre-dredging investigations, designing and estimat-

ing from the contractor’s view;
– costing of projects and types of contracts such as

charter, unit rates, lump sum and risk- sharing agree-
ments.

schedule and has also found other venues in other
countries. In October 1997 the seminar was “exported”
to South America and was organised for the first time
in Buenos Aires, Argentina in association with the
Universidad Nacional de La Plata and Estudio de
Ingenieria Hidráulica S.A. There too participants from all
over the area – including Brazil, Colombia, Venezuela
and Argentina -- attended, and the seminar was again
given in October 1999.

Also in 1999 the IADC was asked by the European
Union to organise a seminar in Ismailia, Egypt. In this
case, the programme was extended to 10 days and 
the IADC invited outside lecturers from IAPH, 
HR Wallingford, FIDIC, World Bank and others to 
particpate. 

In the last two years, the seminar has continued to 
be presented in Delft and in Singapore to young 
professionals who work in related fields and wish to
increase their knowledge of dredging in order to work
more ably with dredging project managers. 

As is appropriate to a growing, dynamic industry the
seminar programme has been updated and the manual
which each participant receives has been renewed.
New equipment and state-of-the-art techniques are
included. The underlying principle, however, remains
the same: that a well-executed dredging project has
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An important part of the course is a site visit. The group is
seen here at the harbour of Rotterdam on their way to board
the cutter suction dredger seen in the background.



An important feature of the seminars is a trip on a
trailing suction hopper or cutter to visit a nearby
dredging project being executed in the given 
geographical area. This gives the participants the 
opportunity of seeing dredging equipment in action and
gaining a better understanding of the extent of a 
dredging activity.

During these seminars participants receive a compre-
hensive course book which includes a reference list of
relevant literature in the field. At week’s end each
person is presented with a Certificate of Achievement
from the IADC in recognition of their completion of the
course. A reception held for the students, lecturers and
IADC representatives provides an amicable close to an
intensive learning experience. 

The need for education in dredging both within the
profession and for lay people who come in contact with
dredging continues to be imperative. Too often 
misunderstandings arise between the public, dredging
companies and government agencies. Raising the level
of knowledge about the dredging industry can only act
as a positive force in ensuring that dredging, with the
highest quality and adherence to international 
guidelines, treaties and safety standards will continue.

To enrol in this year’s seminar in Singapore, see 
page 32 of this issue of Terra. For further information
about the venues for courses in 2002 and 2003 please
contact the IADC Secretariat in The Hague.
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Learning can be fun: Participants and lecturers enjoy 
an informal evening together with a reception and 
dinner.

A participant places his tender in the box: Calculating the cost
of a dredging project is one of the important skills that is
taught during the coursework.

A trophy is awarded to the team with the winning tender.



The 238-km-long pipeline is transporting LNG from
Yung-An in the south of Taiwan where the gas arrives
in vessels at a LNG-terminal to Tung-Hsiao in the 
middle of Taiwan. The background for this offshore
transport are the structural energy shortages of the
north of the island compared to the south and the
predictable difficulties in installing an onshore pipeline
through one of the most densely populated coastal
plains of the world.

Abstract

The advantages of a trailing suction hopper dredger for
a pipeline trenching job is the focus of this paper. 
This is illustrated by the versatility of this particular kind
of equipment on the 36” Offshore Pipeline Project in
Taiwan. On three seperate occations during this pro-
ject, the TSHD proved her capabilities.

First, large water depths were overcome by using the
special deep dredging equipment. 

Secondly, unexpected soil-problems such as flow-back
of soil into the freshly excavated trench and thirdly,
freespans caused by scour phenomena were tackled
by using the vessel in a jetting-mode. 

As such the trailing suction hopper dredger saved the
project from having to mobilise expensive specialised
equipment and from large delays owing to the unex-
pected problems.

Introduction

In 1999 Jan De Nul was awarded the trenching and
backfilling works for the 36” Offshore Pipeline from
Yung-An to Tung-Hsiao in Taiwan (Figure 1). The works
were executed under a subcontract from Hyundai
Heavy Industries with Chinese Petroleum Company
(CPC) as the ultimate Client. 

The scope of work involved pre-trenching over a total
length of 236 km, pre-sweeping in sand-wave areas
and backfilling of the trench with sea-dredged material
after pipeline installation. Part of the works had to be
executed in dredging depths up to 112 m. In Figure 2 a
longitudinal depth profile of the route is shown.

Pre-Trenching, Pre-Sweeping and Backfilling for the 36” Offshore Pipeline Project in Taiwan
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A summary of the main characteristics of the project is
given in Table I.

The subject of this article will be three occasions on 
this project where the trailing suction hopper dredger
(TSHD) Gerardus Mercator demonstrated her versatility.

– The first instance was when pre-trenching had to be
executed in water depths of more than 65 m over
approximately 100 km and with a maximum water
depth up to 112 m. 

– The second instance was when during pre-trenching
a section in the pipeline route was encountered
where the seabed was extremely volatile and it
proved impossible to make a trench that would
remain open at depth until the lay-barge reached
that position. As a solution, post-trenching was
executed over a section of 16 km after pipe-lay. 

– The third occasion was during the backfilling phase
of the project when, during a pre-backfill check
survey, it was found that some extreme scouring
had occurred since pipe-laying the previous year.
With the TSHD Gerardus Mercator in jetting mode
the resulting freespans were corrected which
allowed the backfilling, hydro-testing and further
commissioning to be executed.

PRE-TRENCHING IN WATER DEPTHS

UP TO 112 M

Over approximately 100 km of the pipeline route, pre-
trenching had to be executed in water depths of more
than 65 m with a maximum reaching 112 m. Over this
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Figure 1. Overview of Taiwan with offshore pipeline route
from Yung-An to Tung-Hsaio.

Figure 2. Pipeline depth profile.

Tung–Hsioo

TAIWAN

Yung–An



POST-TRENCHING ON A 16-KM-LONG SECTION

Towards the end of the construction season in 1999,
the TSHD J.F.J. De Nul (Figure 3) was trenching in an
area between KP-130 and KP-160 where the soil
behaved very liquid-like. The materials dredged consist-
ed of very fine sand with a plate-shape for the individual
grains. It proved virtually impossible to obtain reason-
able slopes as the sand kept on flowing back to the
trench. 

Another indication of the very low consistency of the
sand was the fact that the sand waves in the same
area were moving rapidly. From subsequent multi-
beam surveys it could be deduced that the crests of
the waves were moving at a speed of 5 to 10 m per
day. The water depths were between 26 m and 45 m
and currents were relatively high.

section the deep dredging diameter 1200 mm suction
pipe with 3600 kW underwater-pump of the TSHD
Gerardus Mercator was used. New safety procedures
in relation to any given sea-state were introduced in
order to limit the stresses in the suction pipe and work-
ing limits were determined. This was of particular
importance as no replacement vessel would have been
available in case damage had occurred in areas with
water depths over 75 m. 

In view of the large water depths and the remoteness
of the offshore work site, all survey works were exe-
cuted by means of a multi-beam echosounding system
installed in the moon pool of the TSHD. This provided
on-line day-to-day survey information for the project
team and Client representatives on board of the vessel.
As such, the TSHD Gerardus Mercator operated as a
fully independent trenching and backfilling unit.

Pre-Trenching, Pre-Sweeping and Backfilling for the 36” Offshore Pipeline Project in Taiwan
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Table I. Summary of Project Details

Project name 36” Yung-An to Tung-Hsiao Offshore Pipeline Project

Country Taiwan

Client Chinese Petroleum Corporation (CPC) of Taiwan

Main Contractor Hyundai Heavy Industries (HHI) of Korea

Subcontractor for trenching and backfilling Jan De Nul Group of Companies

Total length of pipeline 237.8 km

Maximum waterdepth 112 m

Landfall South: at Yung-An (near Kaohsiung) by means of Horizontal Directional
Drilling

North: at Tung-Hsiao (near Taichung) by means of Open Cut and
Cofferdam

Equipment Lay-barge “HD-423” 
TSHD “J.F.J. De Nul” and “Gerardus Mercator” equipped with the
deep-dredging installation (1200mm diam suction pipe with 3600kW
underwater pump) 
Cutter Suction Dredger “Vesalius”

Length of pre-trenching and pre-sweeping 218.5 km
Length of post-trenching 16.0 km
Length of landfall dredging (Tung-Hsiao) 1.6 km

Total length trenched 236.1 km

Pre-sweeping sand waves in two sections:
– height up to 2 m KP-134 to KP-146, length 12 km
– height up to 12 m KP-193 to KP-202, length 9 km



As a result of these difficulties it was proposed to
replace pre-trenching of the section between KP-144
and KP-160 by post-trenching using a trailing suction
hopper dredger. As most of the section was trenched
up to full design trench depth no unexpected obstacles
had to be foreseen during post-trenching. Client and
Main Contractor accepted this and at the start of the
second construction season in 2000 post-trenching
was successfully executed by the TSHD Gerardus
Mercator on a flooded pipeline (Figure 1).

Equipment
As part of the research and development programme
at Jan De Nul, a newly designed jet-head had been
tested on the project as a (pre-)trenching device. 
This device was mounted at the end of the suction
pipe of the TSHD in the same way as a regular drag-
head. 

By re-configuring the valve positions onboard the
vessel, the flow which normally runs from the seabed
to the surface was reversed. As such, one of the high
capacity dredge pumps on board the vessel was being
used as a provider of a low-pressure, high-volume 
jet-stream. At the same time the separate standard 
jet-pumps on board were also led to the jet-head in
order to liquefy the soil. 

The jet-head was equipped with two kinds of nozzles:
– The high-pressure nozzles are fed by the vessel’s

two jet-pumps in series. These jets are used to
liquefy the soil in front of the jet-head. In case of the
TSHD Gerardus Mercator, the jet-pumps can
achieve a maximum pressure of 9.5 bar.

– The large low-pressure nozzles are fed by one of the
vessel’s dredge pumps. The low-pressure, high-
volume water-flow created was directed to remove
the liquefied soil out of the trench. The working
pressure of these jets was approximately 2.7 bar at
a flow-rate of more than 5 m3 per second.

As part of the R&D programme the jet-head was con-
ceived so that the nozzles could be closed or re-direct-
ed in order to influence direction, exit-pressure and
flow.

The multi-beam survey system was also used during
the post-lowering operations to monitor the pipeline
position by performing regular survey-runs.

Pipeline safety during post-lowering
The jet-head described above was primarily conceived
as a pre-trenching device. The concept of post-lowering
by jetting is based on the same principles, but an
important additional concern is that the product-pipe is
already in place. On the other hand it is clear that the
closer the jet-stream comes to the soil the more effec-
tive it is. This obviously raises issues with respect to
the safety of the pipeline. 

The first objective is to ensure that the jet-head never
touches the pipeline. Therefore, the jet-head was kept
a certain distance above the top of the pipeline to
provide a safe margin with respect to swell induced
movements of the vessel and inaccuracies in the
positioning of the jet-head. Whereas the swell could
not be controlled, the second factor is tackled by pro-
viding an accurate positioning of the jet-head based on
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Figure 3. Trailing suction hopper dredger J.F.J. De Nul was one of two trailers used for pre-trenching operations.



lifting wires. As a result the jet-head virtually floats
through the water. Also, a steel frame padded with
softwood on the outside was added around the
perimeter of the jet-head.

Next to previous considerations on the part of the
operations and equipment of post-trenching, the engi-
neering side of the matter was also carefully studied.
Here, the main concern is inducing stresses and strains
in the pipeline as a result of too strong or differential
results of the jetting. One could imagine that with the
power involved the soil could be liquefied too deep.
This would have resulted in a situation where the
pipeline behind the jet-head could be too deep in com-
parison with the pipeline before the jet-head. This
bending radius induces over-stressing of the pipeline.
From acceptable bending radius of the pipe and
expected excavation rates during post-lowering it was
calculated that the vessel speed should never drop
below 0.5 kn along the pipeline.

Differential Global Positioning System (DGPS) and
Suction Tube Position Monitoring system (STPM). 

This measured position is visualised on the dredge
monitoring system on the bridge superimposed on the
seabed and pipe-position data as obtained from regular
multi-beam survey runs. Highly skilled operators in
combination with a Dynamic Positioning and tracking
system (DP) allowed executing these very secure
operations with a safe distance between top of pipeline
and jet-head of 2.5 m depending on the swell 
conditions.

On a second level, protective measures were foreseen
to avoid damage to the pipeline in the unlikely event of
contact between the jet-head and the pipeline. The jet-
head was made virtually weightless under water by
adjusting the pressure in the swell compensation
devices (DEICO) so that the weight of the jet-head and
suction pipe was compensated by the pull-force in the
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Figure 4. Trailing suction hopper dredger Gerardus Mercator at work post-trenching the 16 km between KP-144 and KP-160 
(an artist’s impression).



FREESPAN CORRECTION AT 90 M WATER

DEPTH

During the backfilling phase in 2000, standard proce-
dure was to perform a pre-backfill survey in order to
determine actual conditions of the trench and the pipe.
This was necessary because the southern section of
the pipeline had been laid more than one year earlier.

Near KP-32 this pre-backfill survey revealed three major
freespans of 40 m, 90 m and 80 m length. In fact the
pipe was suspended over a total length of about 300 m
only supported by two limited lengths of seabed 
(Figure 5). Stress and strain analysis indicated that the
pipeline in its present position was not over-stressed,
but could not survive flooding, testing or operations.

After study and comparison of the as-trenched and 
as-laid surveys executed in the previous year with the
new pre-backfill survey the preliminary conclusion was
that the freespans were the result of scour phenomena
occurring since the pipe-laying. The location was the
site of the south bank of a 3 km wide sub-sea channel
perpendicular to the pipeline route. Over a distance of
about 300 m the elevation of this bank dropped from
–78 m to –95 m of water depth. From the comparison

of above-mentioned surveys, it could be derived that
the channel bank had shifted over a distance of more
than 100 m to the south since the previous year. Unfor-
tunately, this shift did not occur evenly over the whole
bank, but resulted in two “high-spots”. Local soil con-
sisted of very fine sandy silt.

The dredging company proposed to engage the TSHD
Gerardus Mercator in jetting mode to carefully jet away
the high spots under the pipe until the pipeline was
supported over its full length. In order to avoid re-
occurrence in the short term of the same scouring after
the corrections, coarse sand was needed to cover the
area. Both correction and protection were successfully
carried out after approval of Client and Main Contractor. 

Owing to the precarious position of the pipe extreme
care had to be exercised not to overstress the pipeline
during the jetting operations. Therefore, jetting was
concentrated on each of the high spots separately for a
limited time, typically between 1 and 4 hrs. Then a
multi-beam survey of the whole problem area was
performed. From the results of this survey in terms of
pipeline position and seabed variation the on-board
engineering department calculated stresses and strains
in the pipeline. Based on these calculations and in
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Figure 5. Three-dimensional view of the pipeline freespanning near KP-32.



Secondly, the trailing suction hopper dredger has
proven to be a powerful tool to provide solutions to ad-
hoc problems encountered during pipeline projects. 

The versatility of the TSHD is shown in the fact that it
can be deployed successfully in a jetting mode.
Equipped with a specially designed jet-head, the TSHD
Gerardus Mercator was used in Taiwan to post-lower
the pipeline in sections where pre-trenching proved
cumbersome as a result of adverse soil conditions and
to correct freespans resulting from unexpected seabed
phenomena.

consultation with the operations department and the
representatives of Client and Main Contractor, the
location, period and force of the next jetting run were
determined (Figure 6). One such cycle took 4 to 7 hrs.

The maximum difference in vertical position of the
pipeline before and after operations was about 5 m.
Subsequently, the vessel was reconfigured to backfill-
ing mode to install the protective layer of coarse sand.
During trenching the only location in the right of way
along the pipeline where relatively coarse sand 
(D50 = 450 µm) had been found was in the section with
the large sand-waves around KP-195. Two loads or a
total volume of over 30,000 m3 of this coarse sand
were hauled to the problem area and installed through
the special backfill-head mounted at the end of the
suction pipe.

Conclusion

As demonstrated on the CPC pipeline project in
Taiwan, the use of trailing suction hopper dredgers 
for trenching offers many advantages. 

First, the method of pre-trenching provides the only full-
proof assurance available for sufficient pipeline burial.
By trenching before pipe-lay it can be ascertained that
the pipe is not laid on soils which afterwards prove to
be untrenchable. 
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Figure 6. Freespan correction: Pipe positions during subsequent stages of operation.



Dredging and Reclamation
The Øresund Technical Publications, Øresundsbro
Konsortiet. December 2001. Hardcover, 354 pp., 
colour illustrated.

Niels J. Gimsing and Claus Iversen (editors)

This publication is remarkable for any number of 
reasons. The project that it documents is one of the
largest marine construction projects undertaken in
Europe and portrays the complex technical, 
management, contracting and physical factors facing
such a monumental undertaking.

The fact that the publication was assembled to 
document this huge endeavour is remarkable in and of
itself. The book covers the project’s dredging and
reclamation aspects and is a companion volume to two
other books, “The Bridge” and “The Tunnel”; all three
together weave the full tapestry of this engineering
marvel. All too often great works are not documented
in a way as to make them and their complexities avail-
able to or appreciated by the technical communities
and the public at large. This book does an excellent job
of portraying literally all aspects of the project and does
so in a logical and very readable fashion.

In 1991 the Danish and Swedish governments
approved the Øresund Link Project that would create a
fixed link between these two countries. The Owner for
the coast-to-coast section, Øresundsbro Konsortiet,
was established in 1992. It was responsible for the
project design, and for the construction of the section
between the Swedish and Danish coastlines. In addi-
tion, the governments awarded Øresundsbro Konsorti-
et the concession to operate the link and receive toll
payments for its users. The construction costs for the
dredging and reclamation amounted to US$ 330 million
and involved the dredging of 7 million metres of materi-
al. It also involved the reclamation of 130 hectares in
the constructed island (Peberholm) and 90 hectares on

the peninsula on the Copenhagen terminus of the
project.  

The book follows the dredging and reclamation aspects
from beginning to end, including the implementation of
a unique management philosophy and structure that
reflected the international nature of all aspects of the
project. The structure of the book is divided into four
parts. Within each of these parts there are subchapters
that elaborate on the specifics of each. A review of the
contents presents the breadth and detail of the 
presentation of all aspects of the project.

Background
– Preface
– Build a Link; The Owner's Organisation and 

Management Principles
– The role of the International Expert Panel
– Environmental Management
– Environmental Investigations

Pre-Tender Design
– Geotechnical Conditions
– Geotechnical Reference Conditions
– The Dredging and Reclamation Project Conceptual

Design Phase
– Contractual Concept

Detailed Design
– “Tender and Contract” How the contractor 

managed the contract
– The contractor's design and methods of construction

Construction
– Revetment stoneworks
– Mechanical dredging
– Hydraulic dredging
– Reclamation design
– Reclamation sandwich layers within the construction

of the embankments
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The book provides the valuable sharing of a success
story to be used by other projects in other times and
places. The project was extremely politically sensitive,
and whilst the overall political, economic, environmental
and traffic parameters were clear, the project managers
had to define their own visions, targets and standards.
Local as well as global environmental requirements
attracted a great deal of attention. 

The project followed rigorous environmental require-
ments in design, construction and since its completion.
It was the first large-scale application of Eurocodes. 
All or most of these factors will find application as a
means to chart other large infrastructure projects. 
For that reason, the reason the book has a special
worth to a large audience.

The book is a quality product in terms of its production,
layout and presentation with the only possible criticism
being that a slightly large typeface could have been
used. Otherwise the illustrations, photographs and
layout are superb. This book is a must for the marine
designer, contractor, consultancies and governmental
agencies sponsoring such works.

– Preloading
– Reclamation and silt
– Settlement monitoring
– Survey and monitoring techniques and feedback
– Offshore surveys
– Spill monitoring
– Environmental monitoring
– Quality Assurance; health and safety
– Facts and figures

Each of the subchapters is authored by key technical
personnel, thereby giving a blended texture to the
fabric of the tapestry of the project portrayed. It also
reflects the integrated approach to the entire Øresund
project. 

Depending on the background and expertise of the
reader, there are bound to be sections that are particu-
larly interesting and relevant. Each seems to be written
with a superb facility with the subject covered. In this
sense, the book is an extremely valuable reference
work for a wide variety of users. It is a novel, a story of
this huge project, with the plots and subplots each
telling its own story.

Books/Periodicals Reviewed
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“Maybe it is because the island and the channels we have built are mostly hidden beneath the sea, that we find ourselves
compelled by photographs of the people, equipment and processes of our construction….”



From Salt to Peber - The Art of Dredging &
Reclamation
Øresund Marine Joint Venture. December 2001. 
Hardcover, 80 pp. Full color. Photographs.
Text: Kyle Johnson, Steen Bendtsen, Jens Borresen and
Charles Knapp

Editors: Lars Carlsen, Ulla Bjerregaard 
and Charles Knapp

This book is a photographic collage of the various
aspects and operations connected with the dredging
and reclamation works of the Øresund Fixed Link
Project. The project, one of the largest of its kind in
Europe, connects two nations – Denmark and Sweden –
through a series of causeways, islands, tunnels and a
bridge. It is truly a marvel in engineering and construc-
tion in all respects. The title refers to the salt of the sea
and the building of the “Peberholm”; a 130-hectare
reclaimed island, serving to connect the tunnel and
bridge portions of the link. The title page states it as
follows: “We deepened the sea and, from the bottom,
we built an island.” 

The book consists of eighty pages and all but seven are
colour photographs. The glossy heavy stock and 
excellence of the photographs makes the book a small
coffee-table book. Most pages have several
photographs, although a few are double-spreads 
presenting panoramic views of the works and workers.
For those who have lived through major marine con-
struction, many of the photos will be especially 
appreciated. The photographic quality is superb, as is
the printing.  

The book begins with a introduction authored and
signed by representatives of the three major contrac-
tors that made up the Øresund Marine Joint Venture;
Per Arsleff A/S of Denmark, Great Lakes Dredge and
Dock of the USA and Ballast Nedam Dredging of 
The Netherlands. The ‘Afterward’ consists of two
pages that give some of the background of the
Øresund Fixed Link Project, with emphasis on the
dredging and reclamation portion.  

Presumably for artistic reasons, few photographs have
captions, thereby limiting a full appreciation for each
particular photograph. A bit more explanation would
have certainly enhanced the reader’s understanding.
Likewise the pages are unnumbered which makes
referencing the photos somewhat difficult. Neverthe-
less, the book is an effective and impressive pictorial
tool to portray the complexity and breadth of this 
monumental international maritime project.  

Both books are available from:
Øresundsbro Konsortiet
Vesper Søgade 10
DK-1601 Copenhagen V, Denmark
tel. +45 33 41 60 00
fax +45 33 41 61 02
www.oresundsbron.dk

* The photographs and quotations on pages 27 and 28 are
taken from From Salt to Peber – The Art of Dredging &
Reclamation (2001).
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“…Or maybe it is simply that these photographs capture our work with a hint of poetry and a touch of humanity.*



industry in China offering information on shipbuilding
equipment, port facilities, marine technology, trans-
portation equipment, as well as related services and
equipment. Concurrently the International Marine-Tec
Conference will be held at which experts address key
technology trends.

For further information contact:
Business & Industrial Trade Fairs Ltd.
Unit 1223, HITEC, 1 Trademart Drive,
Kowloon Bay, Hong Kong
tel. +852 2865 2633
fax +852 2866 2076/ +852 2865 7729/ +852 2866 1770
email: shiport@bitf.com.hk

Dredged Material Assessment & Management
Seminar

Crowne Plaza Union Square,
San Francisco, California, USA

July 9-11 2002

The US Army Corps of Engineers and the Environmen-
tal Protection Agency are sponsoring a Seminar on
Dredged Material Assessment and Management. 
The seminar focus is on assessment and testing for
waters regulated under the Marine Protection,
Research, and Sanctuaries Act and the Clean Water
Act. Attendees should include dredged material testing,
assessment, and management specialists; Federal and
State regulatory personnel involved in managing, test-
ing, evaluating, or regulating dredged material; and
anyone managing contaminated aquatic sediments.
To pre-register and get detailed information visit the
USACE website:
http://www.wes.army.mil/el/dots/training/html. There is
no registration fee for this seminar. 

For further information contact:
Billie Skinner
USArmy Research & Development Centre
Waterways Experiment Station, 
Vicksburg, MS 39180-6199 
tel. +1 601 634 3701
fax + 1 601 634 3528

WEDA XXII & TAMU 34
Omni Interlocken Resort, 

Denver (Broomfield), Colorado USA
June 12-15 2002

The Twenty-second Western Dredging Association
Annual Meeting and Conference and the Thirty-fourth
Texas A&M Dredging Seminar will be held in June
2002 at the Omni Interlocken Resort. The theme of the
conference is “Dredging for Prosperity” and will pro-
vide a unique forum for all interested parties. Topics for
the three-day technical programme and exhibition will
include: 
Dredging for development; beneficial uses of dredged
material; wetland creation and restoration; geo-techni-
cal aspects; beach nourishment; automation in dredg-
ing; contaminated sediments; project case studies and
more.

For further information please contact:
Dr. Ram K. Mohan
Blasland, Bouck & Lee, Inc.
tel. +1 410 295 1205, fax +1 410 295 1209
email: rkm@bbl-inc.com

Dr. Robert E. Randall
Dept. of Civil Engineering, Texas A&M University
tel. +1 979 845 4568, fax +1 979 862 8162
email: r-randall@tamu.edu

Mr. Stephen Garbaciak, Jr.
Blasland, Bouck & Lee, Inc.
tel. +1 312 674 4937, fax +1 312 674 4938
email: sdg@bbl-inc.com

Shiport China 2002
Dalian Xinghai Convention 
& Exhibition Centre, China

June 26-29 2002

Dalian, the hub of the maritime industry in Northern
China, is hosting this 3rd International Ship Building,
Port and Marine Technology and Transportation Equip-
ment Exhibition. It is the premier exhibition for the

Seminars/Conferences/Events
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30th PIANC Navigation Congress
Sydney, Australia

September 22-26 2002

The Organising Committee, under the auspices of
PIANC and the Institution of Engineers, Australia, and
with support from government, industry and academia,
is presenting a conference which will focus on the
following topics: 
– How to guarantee sustainable navigation; 
– Environmental issues, such as habitats, manage-

ment of world heritage areas and stakeholder
consensus; 

– Policy issues, such as the role of public and private
sectors in port development; 

– Inland waterways transport including assessment of
needs and technical and economic problems; 

– Port issues, such as revitalisation and port planning
and operations; and 

– Issues related to ships and fairways.

For further information please visit the Australian
Organising Committee homepage:
www.tourhosts.com.au/pianc or contact:
PIANC, General Secretariat
Graaf de Ferrairis – 11th Flr.
20, Boulevard du Roi Albert II,
1000 Brussels, Belgium
tel. +32 2 553 7160, +32 2 553 7155
email: info@pianc-aipcn.org
Web: www.pianc-aipcn.org

CEDA Dredging Days
Casablanca, Morocco

October 22-24 2002

For the first time in its history, the CEDA Dredging
Days will be held outside Europe. The event is being
organised in Casablanca to celebrate the creation of the
North African Section and the theme will be “Dredging
Without Boundaries”. Topics include: dredging philoso-
phy; legislation; environmental and economic aspects
of dredging; tendering procedures; pre-dredging sur-
vey; dredging equipment; capital and maintenance
dredging operations; mining and beach nourishment;
case studies; beneficial use of dredged materials and
education and training.

An Academic Hour will beheld as a special session to
support young professionals, faculty and students.
Especially those from the region are encouraged to
participate. The International Association of Dredging
Companies will present an IADC Award for the best
paper by a younger author.

For further information contact:
CEDA Secretariat, Anna Csiti
P.O. Box 488 2600 AL Delft, The Netherlands

tel. +31 15 278 3145
fax +31 15 278 7194
email: ceda@dredging.org  or,

CEDA North Africa Secretariat, Dounia Gharbi
c/o: Dragage des Ports S.A.
5 Rue Charajat Addor, Quartier Palmier
Casablanca 20100, Morocco
tel. +212 22 95 91 00, fax +212 22 23 26 00
email: gharbi@drapor.com

European Conference on Dredged Sludge Remediation
Hilton Hotel,

Rotterdam, The Netherlands
October 30-November 1 2002

The conference is being organised by “Stichting 
Klasse 4” – Class 4 Foundation – which presents a
platform for discussions about the possibilities of turn-
ing contaminated harbour and river sludge into useful
building materials. The foundation has organised two
national conferences in 2000 and 2001 where national
developments and policies of environmentally sound
remediation of contaminated dredged sediments were 
discussed. Following up on these conferences, 
the 2002 European Conference will look at international
developments in relation to current policies, political
ambitions and technological advancements.

For further information contact:
Stichting Klasse 4, PO Box 18
3830 AA Leusden, The Netherlands
tel. +31 33 434 3500, fax +31 33 434 3501
email: info@klasse4.nl
www.klasse4.nl

Exposhipping ‘02
Istanbul, Turkey

October 30-November 3 2002

The maritime sector in Turkey has developed consider-
ably in the last decade and this 7th International Mari-
time Trade Fair and Conference reflects that growth.
Exhibitors will include: shipbuilders, manufacturers of
equipment engineers, pumps and providers of port
services, environmental protection, researchers,
finance and insurance. International companies will find
the opportunity to establish relationships with Turkish
and other companies. The Exhibition is supported by
the Turkish Chamber of Shipping, ITO Istanbul Cham-
ber of Trade and ISO Istanbul Chamber of Industry. 

For further information contact:
Istanbul Fuarcilik A.S., Att: Mr. Tolga Beyas
tel. +90 212 663 0881, fax +9-0 212 663 09 73 or 74
email: tolga.beyaz@itf-exhibitions.com
www.itf-exhibitions.com
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OI Americas 2003
Morial Convention Centre

New Orleans, Louisiana, USA
June 4-6 2003

After the success of Oceanology International in
London in March of 2002, the marine science and
ocean technology industries are now turning their
attention to the Americas in the form of OI Americas,
the Second Joint Ocean Forum. This follows the
promising debut of Oceanology International Americas
in Miami, Florida in 2001. Moving the exhibition to 
New Orleans takes exhibitors straight to the heart of the
US offshore oil industry, close to survey, charting and
mapping companies. It also opens the convention to
emerging South American shipping and port develop-
ment sectors. Early-bird discount rates are available for
companies reserving space prior to September 1st 2002.

For further information contact:
Craig Moyes
tel. +44 20 8949 9879
craig.moyes@spearhead.co.uk

Sheila Ramaiya
tel. +44 20 8949 9820
sheila.ramaiya@spearhead.co.uk

Call for Papers

World Dredging Congress XVII
Congress Centrum, Hamburg, Germany

September 27-October 1 2004

Every three years leading experts meet in a different
part of the world for the World Dredging Congress
(WODCON). The congress is held under the auspices
of the World Dredging Association which is comprised
of the WEDA, CEDA and EADA. In 2004 it will take
place in Hamburg, organised by CEDA and co-spon-
sored by the Ministry of Economic Affairs, Free and
Hanseatic City of Hamburg, and the Department of
Port and River Engineering and the Shipbuilding,
Machinery & Marine Technology International Trade
Fair (SMM 2004) which will run simultaneously.

To receive further information contact:
www.woda.org  or
CEDA, P.O. Box 488,
2600 AL Delft, The Netherlands
tel. +31 15 278 3145, fax +31 15 278 7104
email: ceda@dredging.org
www.dredging.org

The International WorkBoat Show
Ernest Morial Convention Centre

New Orleans, Louisiana, USA
December 4-6 2002

Produced in partnership with WorkBoat magazine and
held annually in New Orleans, Louisana, the Interna-
tional WorkBoat Show is the largest event of its kind in
the world. It is the leading commercial-marine event
serving commercial vessel operators on offshore,
inland, and coastal waters and businesses that provide
products and services to these markets.

For further information contact:
William Drost
tel. +1 207 842 5558
fax +1 207 842 5509
email: wdrost@divcom.com
www.workboatshow.com

13th International Harbour Congress
Provincial House, Antwerp, Belgium

March 30-April 3 2003

The Sections on Harbour Techniques, Environmental
Technology and Safety of the Technological Institute of
the Royal Flemish Society of Engineers are jointly
organising this Congress. It will focus on port engineer-
ing, environment and safety.

The technical sessions will be structured around these
major programme topics, several of which will be
treated by keynote speakers. During the working ses-
sions, the authors of the accepted papers will give brief
lectures with additional information, and comments
afterwards by a discussion panel and the floor.

The Congress will be preceded on Sunday March 30 by
a one-day Seminar on “European port and water traffic
regulations and programmes”. The 10th International
Harbour Exhibition will be held simultaneously with this
Congress.

For further information contact:
Ms. Rita Peys, Conference Manager
Technological Institute - - KVIV
Ingenieurshuis, Desguinlei 214
B-2018 Antwerp, Belgium
tel. +32 3 260 08 40, 
fax + 32 3 216 06 89
email: rita.peys@ti.kviv.be
email: hav@conferences.ti.kviv.be
www.ti.kviv.be/conf/haven.htm

Seminars/Conferences/Events
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Day 1: Why Dredging?
The Need for Dredging/Project Phasing

Day 2: What is Dredging?
Dredging Equipment/Survey Systems 
(includes a Site Visit) 

Day 3: How Dredging?
Dredging Projects 

Day 4: Preparation of Dredging
Contract

Day 5: Cost/Pricing and Contracts

Representatives of port authorities, companies, 
and individuals interested in attending are requested 
to complete the preliminary registration form below 
as soon as possible and prior to September 31, 2002, 
and return to:
IADC Secretariat, Duinweg 21,
2585 JV The Hague, The Netherlands
tel. +31 70 352 3334, fax +31 70 351 2654
e-mail: info@iadc-dredging.com

Place: Hotel Grand Plaza Parkroyal,
Singapore

Date: October 28 - November 1, 2002

In cooperation with the National University of Singapore
(NUS, International Association of Dredging Companies
is pleased to organise, an intensive, one-week seminar
on dredging and reclamation.

The course has been held for several years and has
been met with such enthusiastic response, that IADC,
building on this success, has decided to present this
seminar again in 2002. The costs are US$ 3175, which
include six nights accommodation at the conference
hotel, breakfast and lunch daily, one special participants
dinner, and a general insurance for the week.

The seminar includes workshops and a site visit to a
dredging project. Highlights of the programme are:

International Seminar on
Dredging and Reclamation

(please print)

Name ..........................................................................................................................................................................

Title ..........................................................................................................................................................................

Company ..........................................................................................................................................................................

Address ..........................................................................................................................................................................

..........................................................................................................................................................................

Tel. ................................................................................... Fax ...............................................................................

E-mail ..........................................................................................................................................................................

Please send this form and your deposit by cheque or credit card for US$ 500 in order to guarantee your place at
the seminar. Upon receipt of this form and your deposit your place in the seminar is confirmed. We will then send
you further detailed information, final registration forms, and an invoice for the correct amount.

Without your deposit we cannot guarantee your place and accommodations at the seminar.

�� A Cheque is enclosed.

�� Please charge my credit card:

�� American Express �� Eurocard/Master Card �� VISA �� Diners Club

Account no.:

Expiry date: Card validation code:

Signature .............................................................................................................. Date ................................................



Africa
Boskalis South Africa (Pty.) Ltd., Capetown, South Africa
Boskalis Togo Sarl., Lomé, Togo
Boskalis Westminster Cameroun Sarl., Douala, Cameroun
Dredging International Services Nigeria Ltd., Lagos, Nigeria
HAM Dredging (Nigeria) Ltd., Ikeja, Nigeria
Nigerian Westminster Dredging and Marine Ltd., Lagos, Nigeria

The Americas
ACZ Marine Contractors Ltd., Brampton, Ont., Canada
Beaver Dredging Company Ltd., Calgary, Alta., Canada
Dragamex SA de CV, Coatzacoalcos, Mexico
Gulf Coast Trailing Company, New Orleans, LA, USA
HAM Canada Office, Calgary, Canada
HAM Caribbean Office, Curaçao, NA
HAM Sucursal Argentinia, Buenos Aires, Argentina
Norham Dragagens Ltda, Rio de Janeiro, Brazil
Stuyvesant Dredging Company, Metairie, LA, USA
Uscodi, Wilmington, DE, USA

Asia
Ballast Nedam Dredging, Hong Kong Branch, Hong Kong
Ballast Nedam Malaysia Ltd., Kuala Lumpur, Malaysia
Boskalis International BV., Hong Kong
Boskalis International Far East, Singapore
Boskalis Taiwan Ltd., Hualien, Taiwan
Dredging International Asia Pacific (Pte) Ltd., Singapore
Dredging International N.V., Hong Kong
Dredging International N.V., Singapore
Far East Dredging Ltd., Hong Kong
HAM Dredging (India) Private Ltd., Mumbai, India
HAM Dredging (M) Sdn Bhd, Kelana Jaya, Malaysia
HAM East Asia Pacific Branch, Taipei, Taiwan
HAM Hong Kong Office, Wanchai, Hong Kong, China
HAM Philippines, Metro Manila, Philippines
HAM Singapore Branch, Singapore
HAM Thai Ltd., Bangkok, Thailand
Jan De Nul Singapore Pte. Ltd., Singapore
PT Penkonindo, Jakarta, Indonesia
Tideway DI Sdn. Bhd., Selangor, Malaysia
Van Oord ACZ B.V., Dhaka, Bangladesh
Van Oord ACZ B.V., Hong Kong, China
Van Oord ACZ B.V., Singapore
Van Oord ACZ Overseas B.V., Karachi, Pakistan
Zinkcon Marine Malaysia Sdn. Bhd., Kuala Lumpur, Malaysia
Zinkcon Marine Singapore Pte. Ltd., Singapore

Middle East
Boskalis Westminster Al Rushaid Ltd., Dhahran, Saudi Arabia
Boskalis Westminster M.E. Ltd., Abu Dhabi, UAE
Dredging International N.V., Middle East, Dubai
Dredging International N.V., Tehran Branch, Tehran, Iran
Gulf Cobla (Limited Liability Company), Dubai, UAE
HAM Dredging Company, Abu Dhabi, UAE
HAM Saudi Arabia Ltd., Damman, Saudi Arabia
Jan De Nul Dredging, Abu Dhabi, UAE
Van Oord ACZ Overseas BV., Abu Dhabi, UAE

Australia
Condreco Pty. Ltd., Milton, QLD., Australia
Dredeco Pty. Ltd., Brisbane, QLD., Australia
New Zealand Dredging & General Works Ltd., Wellington
Van Oord ACZ B.V., Victoria, Australia
WestHam Dredging Co. Pty. Ltd., Sydney, NSW, Australia

Europe
ACZ Ingeniører & Entreprenører A/S, Copenhagen, Denmark
Anglo-Dutch Dredging Company Ltd., Beaconsfield,
United Kingdom
A/S Jebsens ACZ, Bergen, Norway
Atlantique Dragage S.A., Nanterre, France
Baggermaatschappij Boskalis B.V., Papendrecht, Netherlands
Baggermaatschappij Breejenbout B.V., Rotterdam, Netherlands
Ballast Ham Dredging, Rotterdam, Netherlands
Ballast Ham Nederland, Werkendam, Netherlands
Ballast Nedam Bau- und Bagger GmbH, Hamburg, Germany
Ballast Nedam Dragage, Paris, France
Boskalis B.V., Rotterdam, Netherlands
Boskalis Dolman B.V., Dordrecht, Netherlands
Boskalis International B.V., Papendrecht, Netherlands
Boskalis Sweden AB, Gothenburg, Sweden
Boskalis Westminster Aannemers N.V., Antwerp, Belgium
Boskalis Westminster Dredging B.V., Papendrecht, Netherlands
Boskalis Westminster Dredging & Contracting Ltd., Cyprus
Boskalis Zinkcon B.V., Papendrecht, Netherlands
Brewaba Wasserbaugesellschaft Bremen mbH, Bremen, Germany
CEI Construct NV, Afdeling Bagger- en Grondwerken, Zele, Belgium
Delta G.m.b.H., Bremen, Germany
Draflumar SA., Neuville Les Dieppe, France
DRACE (Grupo Dragados S.A.), Madrid, Spain
Dravo S.A., Madrid, Spain
Dredging International N.V., Madrid, Spain
Dredging International N.V., Zwijndrecht, Belgium
Dredging International Scandinavia NS, Copenhagen, Denmark
Dredging International (UK), Ltd., Weybridge, United Kingdom
Enka-Boskalis, Istanbul, Turkey
Espadraga, Los Alcázares (Murcia), Spain
HAM Dredging Ltd., Camberley, United Kingdom
Heinrich Hirdes G.m.b.H., Hamburg, Germany
Holland Dredging Company, Papendrecht, Netherlands
Jan De Nul N.V., Aalst, Belgium
Jan De Nul Dredging N.V., Aalst, Belgium
Jan De Nul (U.K.) Ltd., Ascot, United Kingdom
Nordsee Nassbagger- und Tiefbau GmbH, Wilhelmshaven,Germany
N.V. Baggerwerken Decloedt & Zoon, Oostende, Belgium
S.A. Overseas Decloedt & Fils, Brussels, Belgium
Sider-Almagià S.p.A., Rome, Italy
Sociedad Española de Dragados SA., Madrid, Spain
Sociedade Portuguesa de Dragagens Lda., Lisbon, Portugal
Società Italiana Dragaggi SpA. “SIDRA”, Rome, Italy
Société de Dragage International “S.D.I.” S.A., Marly le Roi, France
Sodranord SARL, Paris, France
Terramare Oy, Helsinki, Finland
Tideway B.V., Breda, Netherlands
Van Oord ACZ B.V., Gorinchem, Netherlands
Van Oord ACZ Ltd., Newbury, United Kingdom
Wasserbau ACZ GmbH, Bremen, Germany
Westminster Dredging Co. Ltd., Fareham, United Kingdom
Zanen Verstoep B.V., Papendrecht, Netherlands
Zinkcon Contractors Ltd., Fareham, United Kingdom
Zinkcon Dekker B.V., Rotterdam, Netherlands
Zinkcon Dekker Wasserbau GmbH, Bremen, Germany

Membership List IADC 2002
Through their regional branches or through representatives, members of IADC operate directly at all locations worldwide.
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