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EDITORIAL

Without a doubt, dredging is an industry that transcends national borders and
demands of its practitioners a spirit of internationalism. This can be seen by the
incredible number of projects being worked upon in various corners of the world
by people representing a wide variety of nationalities. And it can be seen by the
number of people in the industry criss-crossing the globe to attend important
conferences. For instance, the summer of 1998 saw us first gathering for the World
Dredging Congress in Las Vegas, Nevada and then, only a few months later, we
were at the PIANC Conference in The Hague, The Netherlands. Clearly our
interests are world-wide and the articles in Terra attempt to reflect the global
importance of our industry. This issue we travel from the freezing seas of Canada
to look at the Hibernia Offshore Platform, to Japan to examine new technologies
being used there. We take a look at the International Dredging and Reclamation
Seminars which have now taken place not only in Delft and Singapore, but also in
Buenos Aires. 

But does our “internationalism” stop at our own professional doors? Do we
realise how important dredging is to the public at large and does the public at large
realise it? In order to give answers to these questions the International Association
of Dredging Companies is in the process of re-examining its mission. As the new
century approaches, the IADC is trying to forge a policy that will suit the global
society that we have become. And that will reach as many people as possible. 
As the IADC Secretary General says in his interview on page 9, “Unfortunately,
the image of dredging is not yet what it should be.... Often the public is not even
aware of what dredging is”. 

Certainly the beginning of the 21st century is an appropriate time to help the
general public understand the “beneficial uses of dredging”. 

Marsha R. Cohen
Editor



case of a one-million-tonne iceberg collision, severe
storms or hurricanes.

The consortium developing the Hibernia field was
named Hibernia Management and Development
Company (HMDC). HMDC comprised the following
participating oil companies: Mobil Oil Canada, Chevron
Canada, Murphy Atlantic, Petro Canada, and Canada
Hibernia Holding.

Based on the time required for design and construc-
tion, HMDC set the “hit oil” target date as December
1997. To meet that target, the construction schedule
for the Hibernia platform was such that the platform
had to be ready for tow-out from its construction site
“Bull Arm” in Newfoundland and transport to its final
offshore destination by the end of May 1997. 
The offshore ballasting works were to start directly
after installation in order to safeguard the stability of the
platform as quickly as possible. Only after the ballasting
work had been completed could the drilling operations
commence. Ballasting works were thus a the critical
part of the project. 

Abstract

In the early 1980s the Hibernia Management and
Development Company (HMDC) decided to develop
the Hibernia oilfield which lies 300 km east of 
Newfoundland, Canada by means of a Gravity Based
Structure (GBS). To withstand the harsh environmental
conditions on the Grand Banks the platform was to be
ballasted after offshore installation with 411,000 tonnes
of  iron ore magnetite. The difficult task of ballasting the
Hibernia platform was awarded to HAM, dredging and
marine contractors. 

This article gives an overview of the work executed for
the ballasting in which the iron ore magnetite was
transported to the offshore location in three self-
unloading bulk carriers. Each carrier unloaded the dry
cargo using hydraulic transport by mixing the iron ore
with water and pumping the mixture to the platform.

Introduction

Only decades after the Titanic sunk there, a consortium
of five oil companies decided to develop the Hibernia
oilfield in the notoriously rough seas some 300 km east
of Newfoundland, Canada (see Figure 1).

Owing to environmental conditions, a water depth of
80 metres, and a sailing distance of 540 nautical miles,
the decision was taken to develop the Hibernia field by
means of a Gravity Based Structure (GBS). However,
the design for this concrete platform had to be different
from existing GBSs as it was to be placed on the Grand
Banks and had to be able to withstand the adverse
environmental forces of storms and icebergs. The final
design of the Hibernia platform resulted in a star-
shaped concrete base with double walls (see Figure 2).
The concrete platform base is 85 m high and has a
diameter of 100 m. 
It was envisaged that, after offshore installation,
411,000 tonnes of ballasting material had to be placed
between the outer “ice” wall and the inner wall to give
the platform enough weight to ensure stability in the
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BALLASTING THE HIBERNIA PLATFORM

As mentioned above, for stability reasons an additional
411,000 tonnes of ballast material was to be placed in
the concrete platform base after final installation off-
shore. The design specified iron ore magnetite as the
ballast material. It is a material with a high volume
weight, and it is readily available on Newfoundland.
Though other GBS platforms have been successfully
ballasted in the past, the following aspects made the
Hibernia project unique:
– the difficult environmental conditions; 
– the long sailing distance from the loading facility;
– the properties of the ballasting material (coarse-

grained iron ore magnetite); 
– the filling method; and
– the tight time schedule.

Looking at the environmental conditions it is clear that
even during the most favourable weather window
there is a fair chance of iceberg presence, a high risk of
dense fog and, later in the window, a considerable
probability of hurricane or storm occurrence. The sailing
distance of 540 nautical miles from the site to the
loading facility complicated finding both technically and
economically feasible working methods as well as
suitable equipment for the task.

The hydraulic transport of ballast material with a high
volume weight (4.3 t/m3) and large- sized particles 
(D10 ≥ 2.5 mm and D100  ≤ 50 mm) was beyond the
generally accepted theory and experience. There was
no previous experience pumping coarse-grained heavy
material on such a large scale. 
For this reason HMDC performed extensive full-scale
tests. The results of the tests were used to design the
actual hydraulic distribution system on the vessels and
platform.
Needless to say, all these factors made the project

complicated and challenging. Well- thought-out working
methods and thorough preparation were absolutely
indispensable. The three phases of ballasting the
Hibernia platform are described below.

ENGINEERING STUDY PHASE (1995-1996)

HMDC asked HAM to conduct an engineering study for
the design of the offshore hydraulic ballasting system
of the Hibernia Platform because of the company’s
previous experience. This included ballasting platforms
on projects such as Ekofisk and F3 in the Norwegian
and Dutch sectors of the North Sea and on Moliqpak in
the Canadian Beaufort Sea. The F3 platform was
ballasted hydraulically using a fine-grained iron ore.
Owing to weight restrictions, a somewhat different
solution was chosen than what was originally advised. 

TENDERING PHASE (1996)

In the course of 1996 HMDC invited several contrac-
tors to bid for the Hibernia ballasting works. In October
1996 the contract for the ballasting of Hibernia platform
was awarded to HAM, dredging and marine contrac-
tors, based on HAM’s technical and commercial
proposal. The following paragraphs discuss the works
then undertaken, covering the total project execution. 

EXECUTION PHASE

(OCTOBER 1996-AUGUST 1997}

The execution phase can be subdivided in two periods:
I. the preparatory works, from October 1996 through

May 1997;
II.  the ballasting operations, from May through August

1997. 
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Figure 1a, b. Location of Hibernia platform on the Grand 
Banks shown in relation to Halifax, St Johns and Flintcote
Wharf.
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and cycle are further described under “Ballast
operations”. 

– a slurryfication unit was installed on each vessel to
enable hydraulic unloading.

The slurryfication discharge system
This describes the system of dry unloading to hydraulic
unloading via a floating pipeline to the platform. To be
able to fill the Hibernia platform by means of hydraulic
transport a complete “slurryfication” set was installed
aboard the carriers as the CSL unloading system was
designed for dry unloading. In this system conveyor
belts transport the load from the cargo holds to deck
level and from there over a boom conveyor to the

During the preparatory works, detailed working
methods and safety and contingency plans were made.
Concurrently, the necessary modifications of the bulk
carriers were designed and prefabricated, and prepara-
tions were made for the final on-board installation of
the extra equipment in May 1997. The actual work
cycle and methods are described below under the
heading “Ballast operations”.

I. PREPARATION WORKS, 
OCTOBER 1996-MAY 1997

Scope of work
– Transport 411,000 tonnes of iron ore magnetite from

Flintcote Wharf, Stephenville, Newfoundland,
Canada, to the Hibernia platform;

– Hydraulic discharging of 411,000 tonnes iron ore
magnetite through a floating pipeline into the mobile
distribution unit (MDU) on the platform base;

– Characteristics of ballasting material: 
• D10 ≥ 2.5 mm and D100  ≤ 50 mm
• D10 / D10 ≥ 6
• specific gravity 4.2-4.7 ton/m3

– Ballasting period, June-July 1997; 
deadline, 1 September 1997. 

Working method
In order to transport the iron ore at this long sailing
distance within the required time frame and budget,
large capacity ships were needed. To be able to meet
the critical deadline, three 35,000 tonnes self-unloading
bulk carriers owned by Canada Steamship Lines (CSL)
were used. The working method proposed to ballast
the Hibernia platform was novel because: 
– the bulk carriers were moored to the concrete

platform (as shown in Figure 3); the working method

Hibernia Development Project

5

Figure 2. Artist impression of Hibernia platform.

Figure 3. Bulk carrier moored to Hibernia platform.



shore. A system was designed to redirect the flow to
the slurryfication set and thus enable hydraulic dis-
charge to the platform. 

The entire unloading system is as follows, where (1)
denotes the existing system and (2) the modifications:
(1) The conveyor belt below the cargo hold collects the

ballast material, carefully released through the
cargo hold doors. From there the material is moved
towards the bow of the vessel and transported in
vertical direction by means of a double conveyor
belt squeezing, and thus transporting the material
upwards. Subsequently, the material is deposited
on the horizontal boom conveyor from where it falls
into a hopper. 

(2) The hopper regulates the outflow of material falling
on the conveyor belt (on deck level) which runs to
the slurryfication unit. The ballast material flow in
the system is controlled by a feeder from where it
is released into a water-filled hopper. The water/iron
ore magnetite mixture is pumped up by the dredge
pump and discharged under pressure through the
floating pipeline to the Mobile Distribution Unit
(MDU) on the platform. The MDU distributes the
material to 5 cells in each of 16 positions in order to
fill the 80 platform cells to the required level. The
design of the MDU, the level and sequence of
filling were controlled by HMDC.

In Figure 4a, b it can be seen that the boom of the
existing self-unloading system links the existing
unloading system via the on-deck conveyor belts to the
custom-made slurryfication unit which enables
hydraulic discharge.

Equipment of subcontractors and required
conversions
The following describes the spread required to enable
offshore mooring and hydraulic unloading, after giving a
general overview of the equipment used by subcon-
tractors (see also Table I).
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Figure 4a, b. Two views of the boom of the existing self-unloading system as built aboard self-unloading bulk carriers. The boom is
linked via on-deck conveyor belts to the custom-made slurryfication unit which enables hydraulic discharge.

Table I.  Facts and figures on bulk carriers, supplier
and tugs. 

Self-unloading bulk carriers

Owned by Canada Steamship Lines
Loading capacity: 35,000 tonnes
Length: 220 metres
Width: 23 metres
Sailing speed: 12 knots

Z-drive tugs

Owned by Canada Steamship Lines
Bullard pull: 50 tonnes
Length: 28 metres
Beam: 11 metres
Propulsion: 4000 HP

Supplier vessel

Owned by Groupe Ocean
Bullard pull: 50 tonnes
Length: 56 metres
Beam: 11.8 metres
Propulsion: 5200 HP



Quality and safety
During a short operation period there is little time for
learning, whilst working offshore adds to the risk of the
operations. For these reasons quality and safety were
important issues, and communication and education
played a key role in the project’s preparation, both to
minimise the total operational time and to reduce the
number of unsafe acts.

The following courses were developed to train the
crew involved:
– Offshore safety training for all personnel;
– Process training to minimise start-up delays and

blockage of the discharge system for operators;
– Nautical training for mooring and hook-up exercise

to decrease delays and unsafe working conditions
for the nautical staffs of HAM, CSL, Groupe Ocean
and ATL.

The offshore safety course was held to teach basic
offshore survival skills to all personnel involved in the
ballasting operations. The course compulsory for the
platform-based team was an extensive full-week
course organised by HMDC. It included firefighting,
helicopter escape and a real offshore exercise. 
The process training was conducted at HAM’s head
office in the Netherlands. Here, all operators were
trained with the help of a computer system controlling
and simulating the different stages and difficulties of
the hydraulic discharge process. The systems used
were the actual automation installations used during
the operations.
The nautical training was conducted in the virtual ship
simulator of the Maritime Institute in St. Johns, 
Newfoundland. The crew of the CLS vessels, supplier
and tugboats simulated mooring the carriers under all
imaginable circumstances to the GBS.

Subcontractors’ equipment
The main subcontractors during this project were CSL,
ATL and Groupe Ocean: 
– Canada Steamship Lines (CSL) for the joint

exploitation of the three bulk carriers;
– Atlantic Towing Ltd. (ATL) for two seagoing highly

manoeuvrable Z-drive tugs;
– Groupe Ocean for the supplier vessel.

Prefabrication and installation of mooring and
discharge equipment
The CSL carriers had to undergo extensive modifica-
tions to enable mooring of the vessels to the Hibernia
platform and the hydraulic discharging of iron ore
magnetite. In order not to lose time during installations
it was decided to prefabricate modules which could
then be installed quickly. In the relatively short period of
only eight months, the systems shown in Table II
were designed, prefabricated and installed under the
supervision of HAM.

Organisation
To manage these conversion works and to make the
necessary preparations for the offshore ballasting
operations a project management team of six was
assigned to the job. The team comprised a Project
Director, a Works Manager, a Project Engineer and a
Technical Engineer all based in The Netherlands during
the project preparation. A Technical Engineer and a
Project Controller were based in Canada. 
The physical separation of the team clearly formed one
of the management challenges of this project, in which
communication proved to be very important. 
This structure, however, was chosen deliberately to
make use of relevant experience, to address financial
issues efficiently, and to save time.

The writing of the project plan and the design of the
hydraulic discharge system were mainly done in the
Netherlands as most of the knowledge and experience
was available there. The fabrication of the two new
boosters (which formed an important part of the pre-
fabricated discharge system) was also supervised from
the head office in The Netherlands as existing contacts
with reliable suppliers could guarantee timely delivery
of high quality products. 

After assembling the prefab modules, they were tested
at the HAM shipyard in The Netherlands. Upon
approval, the components were shipped in a chartered
vessel to Canada for installation aboard the self-
unloading carriers.

The conveyor sections and feeding mechanism that
link the CSL carrier dry discharging systems to the
pump set were simultaneously designed and prefabri-
cated in Canada, and preparations were made for final
module installation on board the CSL vessels.

Hibernia Development Project
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Table II. Systems to enable offshore mooring and
hydraulic discharge by self -unloading bulk carriers.

Mooring system:
Stern mooring hook with quick release
Aft mooring hook

Floating hose coupling system:
Bow connection
Bow connection winch

Discharge system: dry to hydraulic transport
Conveyor belt system (on deck)
Slurryfication system (tank and water supply pumps)
Dredge pump system
Additional power supply for pumps and winches

Floating hoses



These training sessions facilitated communication
before and during the operations.

The project plan and contingency plan functioned as a
means of communication as well as to prepare all crew
members for their tasks. As part of this plan, a study
was made of the movements of the vessel when
moored and the forces that would develop in the
hawser. Based on that study, the design for the
mooring hook was altered and the working method
modified in order to increase the safety of the offshore
operation.
A custom-made Process Automation System was
developed to control the critical hydraulic discharging
process.

II. BALLAST OPERATION, MAY-AUGUST 1997

Working method and cycle
It took one day to load a bulk carrier with ballast mate-
rial, supplied by HMDC, in the dry loading facility at
Flintcote Wharf. The carrier would then sail approxi-
mately 540 nautical miles in two days to the Hibernia
field where the vessel was moored to the platform
aided by a supplier and two tugs. 
After the floating pipeline had been coupled to the
discharge unit on the platform and to the carrier the
load of ballast material was hydraulically discharged into
the cells of the GBS base. For the mooring, coupling
and discharging operations an estimated two days was
allowed. Having off-loaded the ballast material, the
vessel was disconnected and sailed back to the loading
facility. 
Each of the three bulk carriers would repeat this seven-
day cycle three times in order to deliver the total
required 411,000 tonnes of iron ore magnetite.

Mooring and coupling operations
The operations to moor and couple the carriers to the
Hibernia platform were thought through in detail during
the preparation phase where the knowledge and
experience of the nautical staff of both contractor and
subcontractor were combined to develop a safe
mooring procedure. 
Well in advance of approaching the platform the CSL
vessel would be informed by the platform team of the
local weather circumstances. In close co-ordination
with the platform team one of the six mooring
positions covering 360° around the platform was
chosen based on the prevalent wind and wave direc-
tion. Two assisting tugs of subcontractor ATL would
then prepare the chosen mooring point by attaching a
flexible (Deltaflex®) line to the 70 mm steel wire instal-
led on the outer wall of the GBS just above water level.
The CSL vessel would then approach the platform from
the leeward side, in the meantime connecting at the
stern to the supplier vessel used to control her position
whilst moored and discharging. One of the assisting

ATL tugs would then hand over a runner line to the
carrier enabling the crew to haul in the Deltaflex®
mooring hawser.
After the hawser was attached to the bow of the
carrier, the second assisting tug would move in to
assist the coupling operation to both the bow-coupling
on the carrier and to the MDU on the GBS base.
Depending on the vessel’s position with respect to the
prescribed discharge location of the MDU, a longer or
shorter floating hose was utilised.
When repositioning the MDU, the floating hose would
be disconnected and reconnected on the platform side
only, weather permitting, unless the distance required
the other hose to be used.

WEAR AND TEAR

Though many contingencies were considered during
the preparation phase, both HAM and HMDC encoun-
tered severe wear and tear, greatly in excess of what
was expected. This resulted in a delay of operations
owing to repair works and installation of three com-
pletely new dredge pumps and pipeline sections.
As soon as the extensive wear had been discovered, all
efforts were focussed on mobilising spare pumps and
impellers from all over the world and on setting up
mobile workshops for repair and replacement of sys-
tem sections. The two complete floating pipelines
were towed back to St Johns for inspection and some
modifications were implemented in order to be able to
finish the job with the existing pipelines. The excessive
wear and tear continues to be a subject of further study.

Conclusions

The sheer size of ballasting such a large platform as the
Hibernia required extensive tests and innovative
methods and designs. Severe weather conditions off
the coast of Newfoundland, Canada as well as the
extremely long sailing distance from the harbour to the
offshore site added special problems, and detailed
safety training were part of the programmes put in
place for the crews. In addition, owing to unexpected
wear and tear, offshore operations took double the esti-
mated duration. Studies concerning wear and tear
continue.
Even so, with careful managment and clear communi-
cation, the deadline for the ballasting works of the
Hibernia platform was met and HMDC hit oil even
ahead of schedule, at the end of November of 1997.
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“Also at the WODCON it was made clear what IADC’s
position is vis-a-vis protective economic legislation.
IADC believes in free markets and we have chosen not
to be coy about our position. Our contention is that in
the long run, protective economic measures are usually
more of a problem for the country which implements
them than for the countries being excluded. In fact,
even certain countries which are frontrunners in exer-
cising and promoting free enterprise still maintain
rather restrictive nationalistic policies when it comes to
dredging. And these countries could clearly benefit
from the know-how of our members who belong to the
premier league in the dredging industry.

“In the 19th century the environmental philosopher
Ralph Waldo Emerson wrote: ‘The most advanced
nations are always those who navigate the most’. 
It looks like these words will continue to be true for the
21st century. We know that the most environment-
friendly way of transporting large quantities of goods is
by water. We know that large ships, fully loaded, are
the most efficient, least polluting, means of water
transportation, causing the least environmental harm
per unit of goods transported. Thus, deep ports and
harbours, deep rivers and canals, are a necessity. 

“Looking back on a decade of incredible dredging
activity world-wide and with the next millennium
approaching fast, we at IADC have been involved in
some in-depth soul-searching. We have been reflecting
upon our goals and objectives, our strategies to reach
these objectives, our positioning and our identity, and
especially about the ways we can get our messages
about the importance of dredging across in the most
effective manner. After all, for an organisation like
IADC, representing so many internationally renowned
private dredging companies, communication is the core
issue.

“This summer, first at WODCON XV and then at the
PIANC conference, we spoke about the ‘new spirit of
cooperation’ which has arisen between dredging
companies and environmentalists. Examples of recent
infrastructure projects where this cooperation was
evident was presented. Moreover, several instances
where dredging companies and environmentalists have
worked together in developing and implementing
international environmental legislation were mentioned.
In the coming years this type of cooperation will
certainly intensify further. For each infrastructure
project the proper balance between economic and
environmental concerns has to be found. International
rules and regulations preventing pollution and harm to
the environment should not be paralyzing – these rules
and regulations should be conceived also from a very
practical knowledge of what dredging is about and with
the latest technological advances private dredging
companies are able to offer in mind.

“In the Industrial Age the rule was: ‘The more eco-
nomic activity, the more pollution’. That rule is now 
not only obsolete, it is completely contrary to reality. 
The new rule is: the use of highly advanced technology
to create the most appropriate infrastructure is the best
safeguard against environmental harm. We need eco-
nomic progress and more trade to put these safe-
guards in place. It is economic backwardness that is
the greatest threat to the environment, not economic
progress. Many, if not most, environmentalists now
share this point of view.

A Word About Dredging; An Interview with Mr Peter Hamburger
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A Word About Dredging
An Interview with 
Mr Peter Hamburger
This summer, first at the WODCON XV in Las Vegas, Nevada, and then at the PIANC Conference held in The Hague, 
Mr Peter Hamburger, Secretary General of the International Association of  Dredging Companies, was asked to give 
his views on the role of the IADC at the dawn of a new century. In this interview a few of the ideas expressed at these 
conferences are further explored.

During the PIANC Conference, Mr Hamburger and 
Dr Robert Engler of the US Army Corps of Engineers,
Waterways Experiment Station, at the IADC booth.



And, therefore, so is dredging. IADC will look upon all
parties involved in transportation by water as its natural
allies. This, of course, is not a new policy – it is the
strong reaffirmation of an existing policy”.

Common Communication Approach
“For a number of years now IADC, as a global branch
organisation, has been representing the private dredg-
ing industry and cooperating with institutions like the
World Bank, the IMO, the FIDIC, and so on. Based
upon the response we have received from these inter-
national institutions, we feel that IADC can make its
role as dredging industry representative and as a global
branch organisation even more important and pro-
nounced in the coming years. Our members are
required to meet certain quality standards, and we feel
that in our negotiations and other dealings with inter-
national institutions. These standards have been helpful
in setting global standards for the dredging industry at
large.

“Unfortunately, the image of dredging is not yet what it
should be – it still needs improvement. Often the public
is not even aware of what dredging is. From an eco-
nomic, social and environmental point of view, dredging
is a tool for transforming the surroundings, making
them into a better, more desirable place. And dredged
material can even be a very valuable resource in itself.
In this context, within IADC, we are considering how
we can add ‘image optimisation’ and ‘perception
management’ to our tasks. The problem is that
communicating with a wider range of target groups can
be a big job, too big for just one organisation.  

“For this reason, IADC has taken the initiative to start a
discussion about a ‘common framework of communi-
cation’, with other parties with parallel objectives.
These parties are at this moment in time IAPH 
(the International Association of Ports and Harbors), 
the IMO (the International Maritime Organization),
PIANC (the Permanent International Association of
Navigation Congresses), and EADA, CEDA and WEDA
(the three regional dredging associations which com-
prise the World Organization of Dredging Associations).
Together we are working on a brochure due to be
published in 1999 entitled, Dredging, The Facts. We are
planning a first run of 20,000 copies and it will be
available through all of the cooperating agencies.

“Many of those in the dredging industry are engineers.
Engineers are not known for their ability to communi-
cate. We clearly have been inclined to bring our mes-
sages exclusively to a small inner circle of like-minded
technical people. But so far we haven’t been able to
think ourselves into the minds of our non-technical
audiences. Looking back at our efforts to communicate
in the past, we may well  have been putting too much
emphasis on preaching to the converted. We may well
have neglected other non-technical target groups

which are often utterly important in the decision-
making processes that directly affect our activities:
politicians, policymakers, environmentalists, the
opinion-shapers, and last but not least, the general
public. These groups have not always understood our
messages correctly, insofar as they have understood
them at all.

“What are the objectives of the proposed common
communication approach? We want to find strength in
unity. We want to better inform specific target groups
about environment-related matters. We want to edu-
cate, and thereby counteract negative perceptions,
misinformation, disinformation and incomplete infor-
mation. We want to effectuate a turn-around in existing
misconceptions, which now often lead to paralysis and
stagnation in our fields of activity. We want the world
to know, for instance, that dredgers offer solutions to
environmental problems, that we do not create these
problems.

“What might be the themes of a common communica-
tion approach? There are already a number of sugges-
tions. How developed countries can help developing
countries prevent ecological disasters. How to speed
up the decision-making processes for infrastructure
projects. The economic and environmental benefits of
transportation by water. Planet Management versus
Crisis Management. Caring for the Coastline. Practical
assistance in the creation of international environmental
legislation. The benefits of open markets and of free
international competition. But also, what makes
dredging an attractive career choice. All these topics
have technical components, but do not necessarily
have to be presented in a technical way.

“Of course, this certainly does not mean that we will
not continue our role as publishers of technical and
scientific dredging information. Recent research has
made clear to us again how important, for instance,
Terra et Aqua is for anybody directly or indirectly in-
volved in the dredging industry. It is just that we must
now broaden our reach to embrace the non-technical
target groups as well.   

“Some 75 percent of the world’s population lives at the
water or close to the water, along the coast, be it an
ocean or  a sea, or by the banks of a lake, a river or a
canal. The next century will be the age of the truly
global economy: more trade, more transportation of
raw materials and finished goods, an increased need
for deep ports and harbours, for deep rivers and canals.
There will be a greater need for airports on artificial
islands or reclaimed land, for industrial parks along the
coast where there now is water, for large waterfront
infrastructure works. Citizens of most countries have a
voice in the realisation of these projects. We think that
that voice should be based on solid information and
knowledge and our aim is to provide this”.
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Akinori Sakamoto

Cement and Soft Mud Mixing
Technique Using Compressed 
Air-Mixture Pipeline: 
Efficient Solidification 
at a Disposal Site

Introduction 

In modern Japan where development has been
proceeding steadily, both large urban centers and
smaller cities have had the serious problem of dealing
with reclaimed soft mud at disposal sites. The method
of soft mud reutilisation through addition of a solidifier
has come into wide use. In general, the solidification
disposal method involves the use of a barge mounting
a special mixer. However, the barge is equipped with
high-grade systems to undertake a variety of tasks, so
cost is a major stumbling block for use only at recla-
mation sites. Therefore, a new method was required to
yield a large amount of reclamation-strength end
product in a short time through utilisation of facilities
with highly efficient mixing characteristics. 

The technique described here is the solidifier (cement)
and soft mud mixture technique that uses the com-
pressed air-mixture pipeline to take advantage of the
characteristics of plug flow during compressed air
transfer, allowing direct introduction of the solidifier into
the soft mud during transport, for full utilisation of the
transfer action.

This paper describes the solidification disposal method,
the theory behind the cement and soft mud mixture
technique using the compressed air-mixture pipeline,
and the results of limited and full trials using this
technique. 

BACKGROUND TO TECHNOLOGICAL

DEVELOPMENT

Environmental problem 
From the latter half of the 1950s, the high rate of eco-
nomic growth caused a persistent shortage of land
sites in waterfront areas that formed the basis of
economic activities. As Japan lacks both land and

Abstract 

Dredging, conveyance, and disposal of the soft bottom
mud have been greatly improved by various methods
to achieve efficiency and environmental preservation. 
A compressed air-mixture conveyance system using a
pipeline is one of the suitable methods for soft mud
transfer from the dredging site to the disposal site. 
The method requires no excess water to assist the
mud flow in the pipeline, eliminating turbid-water
treatment installation at the disposal and reclamation
sites. However, a long period is required for the wet
and soft mud to become dry. To shorten the time
required for drying, various compacting and drying
methods have also been used. Mixing a solidifier like
cement in the dredged mud is a solution but an expen-
sive mixing plant is necessary. 

The cement-mixing method using the compressed air-
mixture pipeline for soft mud conveyance has been
developed for effective and economical disposal work.
This method uses plug flow generated in the pipeline
with compressed-air assistance to mix cement-based
solidifier with mud in the pipeline. Uniform cement
mixing is achieved by injecting solidifier into an expan-
der pipe with a larger diameter than the pipeline. 
This method will eliminate conventional mixing plants
and will be more economical than other methods.

In July 1997, field tests of the new method were car-
ried out by injecting 50 kg/m3 and 70 kg/m3 of solidifier
in the expander pipe fitted to a 200 m3/h capacity
pipeline. Good test results showed that the method is
applicable to actual operations. The outline of the new
method and the field tests at the Ishinomaki recla-
mation site (Miyagi Prefecture) are described. 
This paper was first presented in July 1998 at the
WODCON VX, Las Vegas, Nevada, USA  and was
published in the conference proceedings. This revised
version is reprinted here with permission.
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resources in general, dredging and land reclamation
were undertaken as national projects to meet the need
for more space.  
The conventional reclamation method at the time
involved surrounding the area to be reclaimed with
steel or concrete, then using suction dredgers to trans-
fer the soil. More than a sixth of Tokyo Bay was thus
reclaimed, drastically altering the coastline. This recla-
mation method made possible the creation of modern
industrial Japan through the provision of waterfront
industrial sites. 

In the 1970s, the environmental problems involving
inland sea areas such as the Seto Inland Sea and the
“Big Three” bays (Tokyo, Osaka and Ise Bays) became
serious enough to require urgent action for preserva-
tion of the environment. In addition to improvement of
the drainage system and waste water disposal
methods, the dredging of soft mud from the bay areas
became essential. However, soft mud is not suitable
for use as reclamation material, so it had to be dumped
offshore. 

Subsequent global environmental concerns led to a
close examination of the effect of offshore dumping on
marine organisms and the conclusion that there should
be limitations placed on such dumping, so soft mud
became very difficult to dump. 

As offshore dumping became impossible, the only
available method of disposing soft mud was to find
suitable disposal sites, a very difficult task in Japan
where such sites are quite difficult to locate, and so
these are resources which need to be utilised most
effectively. Therefore, the use of grab bucket dredgers
that enable the collection of mud maintained in its near-
original condition, rather than suction dredgers, became
the preferred barge for dredging operations. 
These social requirements led to the development of
grab bucket dredgers to transfer mud in near-original
conditions through use of the compressed air-mixture
pipeline.

Compressed air-mixture transfer method 
When pipeline transfer of grab-bucket dredged mud in
near-original conditions is attempted through use of
conventional suction pump equipment, the large
amount of friction produced within the pipeline pre-
vents transfer of the material over a long distance.
Long-distance transfer of such material generally
requires dilution with water or other fluid to deal with
the friction problem. However, dilution increases the
dredged mud volume, making it difficult to find enough
space at the disposal site.

In contrast, mixing of grab bucket dredged mud with
compressed air of very low or negligible friction
reduces the entire friction to enable long-distance
pipeline transfer. 
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– prevention of outflow of dredged mud from the
disposal site to non-disposal site areas;

– promotion of adequate strength of solidified
dredged mud to prevent damage to the operation of
heavy machinery involved in the disposal work;

– promotion of reuse of dredged mud as reclamation
and foundation work soil by modifying the dredged
mud into solidified form; and

This method has promoted the effective use of dis-
posal sites and allows long-distance transfer of dredged
mud in large amounts, so many compressed-air trans-
fer pipeline systems have been built.

Nevertheless, reclamation by this method still requires
some extra water to be removed, so foundation work
is needed at the disposal site prior to receiving the
mud. Moreover, disposal sites in waterfront areas have
limitations on noise and vibration owing to the change
in the surrounding environment since reclamation work
was first started.  

Therefore, the solidification method for mixing the
dredged mud and solidifier to achieve solidification
before disposal has been developed. 

OUTLINE OF SOLIDIFICATION DISPOSAL

Solidification disposal is one of the new foundation
modification methods, and involves the mixing of
dredged mud conveyed by grab bucket and a solidifier.
The amount of the solidifier can be adjusted to ensure
the end product matches the requirements, so
materials of various characteristics can be provided for
use according to application.  
This method has advantages, compared with the
conventional method of modifying the reclaimed soft
mud such as no extra foundation work required on site. 

The objectives of solidification disposal are the
following: 
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Figure 2.  Solidifier mixing plant barge. 

Figure 1.  Schematic drawing of process flow.
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– enhancement of subsequent foundation work on
the site after modification, making the land more
quickly available for use. 

The construction of the Kansai International Airport in
Osaka Bay and others shows that recent ports and
harbours development in Japan has become larger in
scale, requiring huge amounts of soil and sand for
reclamation. However, there are few sources of these
materials available near coastal land. 

Solidification disposal is therefore becoming an essen-
tial technique amongst other promising techniques for

the future effective utilisation of dredged mud, because
of elimination of additional foundation work subsequent
to reclamation while allowing handling of large amounts
of modified dredged mud. 

Solidification disposal method 
Most solidification disposal work in port, harbour and
waterfront areas involves the use of a special solidifier
mixing barge. As an example, an overview of this type
of barge with 200 m3/h handling capacity and the sys-
tematic workings of this vessel is provided in Figure 1. 

The system mainly consists of the following four com-
ponents:
1. Unloading section

Dredged mud is unloaded using the backhoe for
discharge into the hopper. Potentially harmful items
like rocks and wooden materials are removed using
vibration sieves. The mud is stored in the mud
vessel below the sieve, and an agitator installed in
the vessel constantly supplies the mud to the
mixing plant which fluidises the mud by the screw
feeder. 

2. Solidifier section 
The solidifier is supplied by the screwfeeder to the
mixer in amounts measured by loadcells. The supply
of solidifier can be adjusted to meet the solidification
purpose. 

3. Mixing section 
The dredged mud and the solidifier are mixed uni-
formly by a double-axis paddle mixer. The mixer is
the tilting type, and the time necessary for mixing is
also controllable. 

4. Compressed-air transfer section
The mixed modified soil is stored in the vessel and
supplied to the pressurised pump unit by the
screwfeeder to be pumped out through the transfer
pipeline to the disposal site. Generally, the addition
of the solidifier increases the friction within the
pipeline and thus limits the transfer distance to
about 200 m. 

Currently, several such special-purpose barges are in
operation in Japan to supply material for land reclama-
tion, or to prevent leakage of pollutants from industrial
waste at the disposal site (Figure 2). These activities
require the operator to provide quality assurance,
resulting in relatively higher operational costs owing to
the complications in system structure.  

Cost is definitely the limiting factor preventing wider
use for reclamation. Moreover, the recent Japanese
economic consideration has required better control of
operational costs even for non-major works, especially
when the costly plant barges are involved. 

The newly developed solidifier mixing system using the
compressed-air transfer pipeline can be used to realise
low-cost solidification disposal in large quantities even
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Figure 3. Two phase flow of air and liquid.

Figure 4. Solidifier injection mechanism 1.

Figure 5. Solidifier injection mechanism 2.
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expander tail, and plug flow is formed again to mix the
solidifier with the soft mud. The new mixing system is
applicable to distances of up to 3,000 m, which is the
maximum transfer length of the compressed-air trans-
fer system. The special-purpose mixing plant barge
cannot be applied to this transfer distance.

The essential engineering points are appropriate diam-
eter and length of the expander. To establish the
engineering technique, scale model tests were conduc-
ted to clarify the behaviour of the plug flow for develop-
ment of the expander. 

SCALE MODEL TESTS

Test method 
Tests were carried out using a one-tenth scale model
of the actual system. The scale model configuration is
shown in Figure 6. The compressed-air transfer pipeline

in combination with the currently-used compressed-air
transfer systems. The new method can achieve dis-
posal at low cost. 

OUTLINE OF NEW SOLIDIFIER MIXING

SYSTEM USING COMPRESSED-AIR TRANSFER

PIPELINE

Outline of development 
Development of the new solidification disposal method
required easy bulk disposal at low cost. The turbulence
effect of the plug flow during compressed air-mixture
transfer in the pipeline was investigated and the basic
concept of mixing the solidifier and soft mud was
developed. 

The main items for consideration were: 
– use of the turbulence effect of the plug flow; and 
– establishment of a mechanism and system for

directly adding the solidifier during conveyance in
the pipeline. 

Experiments showed that the addition of the solidifier
via the compressed air inlet was adequate for the
mixing effect. However, with this method, there is a
limitation to the transfer distance as with the mixing
plant barge method, thus making long-distance transfer
difficult. A mechanism was required for adding the
solidifier into the plug flow within the pipeline to
achieve long-distance transfer. 

Theory of the method

Mixing theory
When compressed air is injected into  the pipeline
during the transfer of soft mud, the two-phase flow of
air and liquid is formed as shown in Figure 3. The liquid
phase part (or plug flow) moves in the turbulent flow in
the pipe, and a mixing effect is expected. The new
mixing system uses the effect of plug flow to mix the
solidifier in the pressurised pipeline. 

Solidifier mixing mechanism
When the solidifier is directly injected into the com-
pressed-air transfer pipeline to mix with soft mud, the
solidifier concentrates at the air-phase parts, and no
uniform mixing of materials can be expected as in
Figure 4. This was confirmed by tests in the past. 
Based on various experiments, a new mixing system
was developed as shown in Figure 5, in which the
expansion pipe (the expander) with a larger diameter
than the transfer pipeline diameter was inserted
midway through the pipeline. 

The plug flow in the pipeline is disturbed in the expan-
der, and becomes a wave-like flow. This allows addition
of the solidifier to the soft mud. Soft mud and solidifier
flow in the smaller diameter pipeline at end of the
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Figure 6. Scale model test configuration.

Figure 7. Fluidity characteristics of CMC solution.
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Table I. Test conditions: with and without expansion pipe.

Test Compressed-air Expansion pipe Compressed-air CMC
pipe (mm) (mm) pipe (mm) concentration 

%
Pipe diameter Pipe diameter Pipe length Pipe diameter

d1 d2 L d3

1 25 25 300 35 2
2 25 50 - 100 300 - 1,000 35 2

was a 15 m long acrylic hose with an inner diameter of
25 mm, with the expansion pipe at the end. The other
end of the expander was joined to a 13 m long acrylic
hose with an inner diameter of 35 mm. The model
material was carboxy methyl cellulose (CMC) solution
used as a substitute for the dredged material, as CMC
has similar fluidity to the dredged material and is con-
venient to handle in testing as it is colorless and
transparent. 

Figure 7 shows the results of measuring the fluidity
curve of CMC solution. The measurement was carried
out with a revolving viscosity meter. The slope of the
fluidity curve is the virtual viscosity of the fluid. 
The solid line in the figure shows changes in values
measured by altering the water content ratio in the soft
mud collected from the seabottom in Tokyo Bay, and
the dashed line is obtained by changing the CMC
concentration. A water solution of 2% CMC was used
in the tests. 

Tests were conducted for the two cases shown in
Table I: Experiment 1 without the expander and Experi-
ment 2 with the expander. Two cases were compared
for behaviour of the plug flow. Several expanders with
different diameter and length were prepared for testing
this key component of the system. Polystyrene resin
particles were used as the solidifier substitute, which
were input into the expander from the upper part, and
the behaviour of the resin particles was observed
visually. 

Test results
Mixing process observation discovered two cases, of
good and poor mixing, resulting from differences in the
diameter and length of the expander. The following
effects of the expander were obtained from the scale
model tests. 

Plug flow behaviour 
Plug flow behaviour in the expander found in the basic
experiments is shown below. The effects of three
types of turbulent flows were confirmed when mixing
the solidifier into the plug flow using the expander:  
1. Separating turbulence by rapid expansion: Plug

separation turbulence induced by rapid expansion in
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Figure 8. Separating turbulence by rapid expansion.

Figure 9. Contraction turbulence. 

Figure 10. Turbulence owing to recycled plug.
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the cross sectional direction as shown in Figure 8; 
2. Contraction turbulence: Turbulence induced by rapid

contraction as shown in Figure 9. 
3. Turbulence owing to recycled plug: Turbulence

generated when a plug is recycled as shown in
Figure 10.

Blockage prevention effect 
The solidifier powder must be injected by compressed
air into the expander, and the supply port may be
blocked by adhesion of solidifier when the port
becomes wet. Therefore, the supply port was located
at the upstream side of the expander, where the plug
flow separates from the upper wall of the expansion
pipe owing to rapid expansion. This provides an air
pocket around the solidifier supply port, preventing
blockage of the supply port Figure 11. 

Expansion pipe size and mixing ratio 
The mixing ratio was assessed in three stages when
resin particles were input, and the diameter ratio
(d1/d2) of the expander of the compressed-air transfer
pipe length and the diameter ratio (L/d2) of the expan-
der of the expander length were also studied. 

The results are shown in Figures 12 and 13. 

Figure 12 shows an adequate mixing effect is attained
when the expansion diameter is two to three times
larger than that of the compressed-air transfer pipe.
Figure 13 shows an adequate mixing effect is achieved
when the expander length is six to fourteen times
larger than the expander diameter. 

Adoption of test results for design 
Based on these results, the expander design and
application to the compressed-air transfer pipeline were
conducted. 
The diameter of the expander was fixed as two to
three times larger than that of the compressed-air
transfer pipeline, and the length of the expander was
six to fourteen times larger than the diameter of the
expander. 

Based on these design criteria, a prototype expander
was designed and fabricated for field verification tests
(Figure 14). 
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Table II. Test specifications with expansion pipes based on scale model tests.

Treatment Pipeline capacity Expansion pipe Volume of solidifier
(m3/h) (mm) (mm) (kg/m3)

dl diameter pipe length

1996 60 250 500 5,500 50 75
1997 180 400 800 4,800 50 75

230 50

Figure 11. Supply port location.

Figure 12. Expander diameter and mixing ratio. 

Figure 13. Expander length and mixing ratio.
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VERIFICATION TESTS

Testing outline 
A test field was provided for verification at an actual
reclamation site where solidification work was carried
out (Figures 15 and 16). Tests were conducted on the
system at a capacity of 60 m3 in 1996 and 200 m3 in
1997. The strength of solidified soil was targeted at 
200 kN/m2 measured as unconfined compression
strength. 

Test method  
Based on the results obtained from scale model tests,
actual scale tests were carried out using plug flow
generated in the pipline with and expander to confirm
the uniform mixing soilidifier and mud is possible. 
The test equipment is outlined in Figure 17. 
Tests were carried out as follows. Dredged mud was
first sent to the expander at a distance of 100 m,
where the solidifier was injected for mixing with mud. 
The mixture of solidifier and mud was then transferred
in a pipeline with a smaller diameter than the expander
to be discharged from the cyclone suppressor attached
at the pipeline end. The mixture discharged was cured
for about one month in a pit in the test field. 

Test conditions 
1. Test specifications 

The expander was based on the design obtained
from scale model tests (Figures 18 and 19). 
Test specifications including expander dimensions
are shown in Table II.
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Figure 14. Design criteria for expander.

Figure 15. Test field.

Figure 16. Discharge of solidifier and mud mixture.
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2. Dredged mud 
Dredged mud to be modified was provided by a
grab bucket dredger. The mud was transported by a
soil barge. Table III gives average values obtained
from physical tests on the dredged mud that was
used for field tests. 

3. Evaluation method of solidified mud 
Various evaluation methods have been used to
assess the soil nature. In Japan, modified mud is
generally assessed by the unconfined compression
strength test. In our tests, the unconfined compres-
sion strength and cone penetration tests were used
for evaluation of modified mud characteristics. 
The cone penetration tests can be applied to modi-
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Figure 17. Test installations. 

Figure 18. Expander (60 m3/h).
Figure 19. Expander (200 m3/h). 
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fied mud before solidification, allowing continuous
evaluation. This cone penetration test method is an
effective measure to control the quality of soil
ground. 

(a) Unconfined compression strength test
The unconfined compression strength test is used
to assess the modification effectiveness and of 1%

per minute in continuous compression is used for
testing the specimen. By measuring the maximum
stress under this method, the compression strength
of modified mud can be obtained. 
The test is conducted on a test specimen measuring
50 mm in diameter and 100 mm in length in the
standing position. The test criterion is based on the
distortion ratio: a distortion generation of 1% per
minute in continuous compression is used for
testing the specimen. By measuring the maximum
stress under this method, the compression strength
of modified mud can be obtained. The testing
device is shown in Figure 20. 
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Figure 20. Unconfined compression strength tester. 

Figure 21. Solidifier injection volume and unconfined
compression strength.

Table III. Average values of  physical test results of dredged mud. 

Test items 1996 1997

General
Initial water content ratio w (%) 187.3 171.1
Wet volume ρ t (g/cm3) 1.278 ––
Soil particle density ρ t (g/cm3) 2.691 2.613
Soil pH values Li (%) 10.5 7.8

Particle characteristics
Gravel (%) 0 2
Sand (%) 3.7 17
Silt (%) 39.6 35
Clay (%) 56.7 46
Max. Particle size (mm) 0.486 5.03

Consistency characteristics
Viscosity limit WL (%) 176.2 148.1
Plasticity limit WP (%) 65.5 36.4
Plasticity index IP (%) 111.9 117
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figure indicates the targeted strength for soil modifica-
tion, which was obtained by converting into qt values
using equation (1). The soil strength over all the modi-
fied soil ground area met the target value for modifica-
tion. Moreover, the modified soil quality in the depth
direction was comparatively uniform. Figure 24 shows
the cone penetration tests being performed.

3. Conclusions based on verification tests 
Use of the expander based on basic R&D enabled
mixing of the solidifier during transfer of soft mud by
plug flow in the pipeline. The mixing effect in the
expander by plug flow was confirmed together with

(b) Cone penetration test 
The cone penetration test is achieved by measuring
penetration resistance values when the cone rod is
inserted into the soil ground. In the field test of 
60 m3/h capacity, portable cone penetration tests
were carried out but penetration was impossible at
part of the test field area. Based on this experience,
electrically-driven cone penetration tests were
carried out for the 200 m3/h capacity, using the
improved type of the conventional tester with a
cone tip angle is 60° with a cross-sectional area of
10 cm2. The latter situation is described here. 

Test results 
1. Unconfined compression strength test results 
Figure 21 shows the relationship between the solidifier
volume used and unconfined compression strength of
modified mud, which were obtained from the field
tests. The test specimen was collected by boring into
modified soil ground, which was cured for one month
after placement. Figure 22 shows the collected test
specimens. All test specimens satisfied the target
value of 200 kN/m2. 

2. Cone penetration test results 
The relationship between unconfined compression
strength and cone penetration resistance is expressed
as follows: 

qt = 20 x (qu/2) (1) 

where,
qt: Cone penetration resistance (kN/m3, after

pore water pressure compensation) 
qu: Unconfined compression strength (kN/m3) 

Figure 23 shows the distribution of cone penetration
resistance values by depths. The dotted line in the
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Figure 22. Collected test specimens.

Figure 23. Cone penetration resistance and distribution by
depth.
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Table IV. Economic comparison between mixing plant barge and new system. 

Mechanical mixing method New mixing system Remarks

Solidification costs 1 0.75 Including service ships
Solidifier volume 1 1.20
Total costs 1 0.84

the applicability of the mixing system to actual con-
struction. The quality of the modified mud was satisfac-
tory, meeting the target strength, and the quality in the
depth direction was uniform. 

The principle of the construction method can cope with
requirements for greater treatment capacity by using
an expander with a larger diameter. At present, soft-
mud transfer vessels with compressed air-mixture
pipelines range from 600 to 1,000 m3/h capacity in
Japan. Combined with such transfer vessels, the new
solidifier mixing system will greatly facilitate large land
area reclamation, and great economy can be expected.

COST COMPARISON

The new solidifier mixing system was compared with a
mixing plant barge with a mixing capacity of 200 mm3/h.
The comparison included the costs required for equip-
ment operation including equipment rental fee, person-
nel expenditures, fuel cost, and material costs to
achieve unloading of dredged material and transfer to
discharge at a disposal site. The cost comparison is
shown in Table IV, in which the index of 1 is for the
mixing plant barge. However, consumption of the
solidifier, as the new solidifier mixing system does not
use any measuring control system, assumed 20%
premium consumption for the new system against that
of the mixing plant barge. 

The cost comparison shows the total construction
costs were reduced by about 15% compared with the
conventional mixing plant barge. Large reclamation
work has required construction of a new mixing plant
barge for each project, but the new mixing system can
be combined with existing compressed air-mixture
pipeline transfer systems, further reducing total costs. 

Conclusion 

Japan is small and densely populated, so marine
engineering and construction involves various problems
which affect other construction work, fisheries, and
other projects. Improvement of the marine environ-
ment by dredging soft mud is essential for Japan in the
future. R&D on secondary treatment such as solidifica-
tion of land reclamation will continue in the future. 

The cement and soft mud mixing technique using the
compressed air-mixture pipeline as described above is
a prospective method for solidification of large land
areas at low cost. It is usable at reclamation sites,
which have previously required a new mixing barge, in
combination with the compressed air-mixture pipeline
transfer system of large capacity. 

The new solidifier mixing system is expected to be
used widely in reclamation work on a larger scale, and
R&D in this area will be continued. 

Terra et Aqua – Number 73 – December 1998

22

Figure 24. Cone penetration test being performed.



International Seminars on 
Dredging and
Reclamation 1997/98

To the delight of organisers, the seminar there 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. 

The seminar has been presented for six consecutive
years in Delft at the IHE and four consecutive years in
Singapore, so obviously it is firmly established as fixed
part of the IADC’s programme. The next step was
inevitably a leap to the other side of the globe, exten-
ding the course to South America. 

And so it was that in October 1997 the seminar 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. Over 20
participants from all over the area – including Brazil,
Colombia, Venezuela and Argentina – attended, and the
seminar is scheduled to be given again in Buenos Aires
in October 1999.

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 rest is dredging – and educational – history. 
Since then the IADC Board of Directors has continued
to support the need for education in dredging, using
this week-long course as a means of raising the level of
knowledge about dredging by presenting this short
seminar in various cities world-wide on a regular basis. 

Looking beyond Europe, the IADC Board decided that
offering this course in Asia would make information
about dredging accessible to an even broader group of
people. Given the central position of Singapore in the
Asian region, it seemed a logical choice. This led to
cooperation between the IADC and the Applied
Research Corporation (ARC) and the National University
of Singapore (NUS) where, in January 1995, the semi-
nar was presented for the first time outside of Europe.

International Seminars on Dredging and Reclamation
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Figure 1. From October 13-17, 1997 South American students enjoyed the International Seminar on Dredging and Reclamation.
Lectures were held in the comfort of one of the meeting rooms at the Continental Hotel in Buenos Aires, Argentina. The seminar 
is scheduled to be given again in October 1999.

Buenos Aires, Singapore and Delft  



The Seminar in Brief

The seminars reflect the IADC’s continuing commit-
ment to education, to encouraging young people to
enter the field of dredging, and to improving communi-
cations and understanding about dredging throughout
the world.

The underlying principle is that a well-executed
dredging project has positive effects on an area’s
economy, its environment and the quality of life of its
residents. To optimise the chances of the successful
completion of a project, it is important that from the
start contracting parties fully understand the require-
ments 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, feasi-

bility 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 esti-

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

charter, unit rates, lump sum and risk- sharing
agreements.

An important feature of the seminars is one or more
trips 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. 

For further information about the venues for courses in
1999 please contact the IADC Secretariat in The
Hague.

Figure 3. The successful trip to Singapore was followed by a
repeat of the seminar at the IHE in Delft, The Netherlands in
March 1998 where some two dozen IHE students attended
the week-long dredging and reclamation seminar. The post-
graduate students shown here represent both public agencies
as well as private industry. They came from various
developing countries, such as Bangladesh, Oman, Vietnam,
South Africa, Cuba, Sri Lanka, Egypt, Indonesia, Cape Verde,
China P.R., Mexico, Bahrain, and Maladives, as well as 
New Zealand, The Netherlands and France.
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Figure 2. From February 9-13 1998, Singapore was for the
fourth consecutive year the site of the dredging seminar.
Amongst the events which add to an exciting classroom
experience are the on-site visits. This year’s participants from
Hong Kong, Malaysia, the Fiji Islands, and Thailand enjoyed
two site visits -- one on board the trailing suction hopper
dredger, JFJ De Nul, the other on board the cutter suction
dredger, Cap Martin.



The present study is an attempt to address the key
management and technology issues associated with
the remediation of contaminated marine sediments and
to assist in decision-making. To say it succinctly, the
Marine Board, an element of the National Academy of
Sciences, convened a committee to assess the
nation’s capability for remediating contaminated marine
sediments and to chart a course for the development
of management strategies. 

The committee was an interdisciplinary group of
experts from academia and the private sector who
brought to bear a wide range of experience and exper-
tise. The members represented the fields of coastal,
geotechnical, and systems engineering; site reme-
diation and bioremediation; port engineering and
operations: aquatic toxicology; physical, chemical,
geological, and biological oceanography; geology;
environmental law and policy; and economics. 
The committee met seven times over a three-year
period.

The report is organised into six chapters and is directed
to federal, state and local government agencies; the US
Congress and congressional staff; policymakers and
project managers; members of the technical communi-
ty associated with the various aspects of the remedia-
tion of contaminated sediments; and other members of
the marine or coastal community, including the general
public.

Chapter 1 outlines the forces driving the remediation of
contaminated sediments, the risk management pro-
cess, and the unique challenges to be overcome.
Chapter 2 describes a conceptual management
approach to the problem, from the identification of a
contaminated site through the long-term monitoring of
project results, as well as tools for assessing trade-offs
amongst risks, costs, and benefits. Chapters 3, 4 and 5
examine specific topics, with Chapter 3 looking at two
important influences on decision-making, regulatory

Contaminated Sediments in Ports and Waterways,
Cleanup Strategies and Technologies
National Academy Press, Washington, DC. 1997. 
Hardbound, 320 pages, 6 x 9 inches, illustrations,
indexes. US$42.95 +US$4.00 postage and handling.

Committee on Contaminated 
Sediments, Marine Board, Commission on

Engineering and Technical Systems

This book, published under the auspices of the National
Academy of Sciences, is the culmination of a three-year
study by the Committee on Contaminated Marine
Sediments. It is a sequel of sorts to an earlier report
published in 1989, titled, “Contaminated Marine
Sediments: Assessment and Remediation”. 

The National Academy of Sciences in the United States
is a private, nonprofit, self-perpetuating society of
distinguished scholars engaged in scientific and
engineering research. The Academy was granted its
charter by the United States Congress in 1863, and has
a mandate to advise the federal government on scien-
tific and technical matters. The National Research
Council was organised by the National Academy of
Sciences in 1916 to associate the broad community of
science and technology with the Academy’s purposes
of furthering knowledge and advising the federal
government. Any report emanating from this presti-
gious organisation bears careful review and consid-
eration.

The 1989 report examined the extent and significance
of contaminated marine sediments, the state of prac-
tice of cleanup and remediation, and management
strategies. That report found that although contamina-
tion was a serious concern at many sites, remedial
action was rare. It also found several barriers to
remediation. The report was responsible to some
extent for the mandate of the US Congress in its Water
Resources Development Act of 1992 to establish an
inventory of contaminated marine sediment sites.
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realities and stakeholder interest, that must be mas-
tered by project proponents. Chapter 4 describes how
proper attention to site-specific considerations, includ-
ing source control and site assessment, can support
cost effective management. Chapter 5 is really the
central part of the report. It contains an assessment of
interim and long-term controls and technologies on the
basis of maturity, applicability, effectiveness, limita-
tions, cost and research needs. Chapter 6 synthesises
the information and analyses in the previous chapters
and presents conclusions and recommendations.

There are also five appendices. Appendix A has bio-
graphical summaries of the committee members.
Appendix B presents a regulatory framework for the
management and remediation of contaminated marine
sediments. Appendix C presents case histories of
representative remediation projects. Appendix D is a
primer on using cost-benefit analysis in the manage-
ment of contaminated sediments, and finally, Appendix
E is a primer on using decision analysis in the manage-
ment of contaminated sediments.

Depending on the interest of the reader, the various
chapters and appendices have a special relevance. 
The report, in and of itself, is an excellent introduction
to the complexities and institutional deficiencies and
recommendations to address these deficiencies in this
subject that has such a major bearing on a wide variety
of stakeholders.Therefore, it is difficult to single out any
specific chapter or portion of the report for emphasis. 
It depends largely on the interest of the reader. 

A number of excerpts from the report bear mention:
“A fundamental aspect of the committee’s recom-
mended approach is the delineation of the trade-offs
among risks, costs, and benefits that must be made in
choosing the best course of action among multiple
management alternatives. A number of decision-
making tools can be used in making these trade-offs.
Available tools include risk analysis, cost-benefit anal-
ysis, and decision analysis.”

“As the demand for the remediation of contaminated
sediments grows, and as costs and controversies
multiply, decision-makers need to be able to use infor-
mation about risks, costs and benefits that may be
controversial and difficult to evaluate, compare or
reconcile. One approach that could help meet this need
is decision analysis, a computational technique that
makes use both of factual and subjective information in
the evaluation of the relative merits of alternative
courses of action.”

“Conclusion. The evaluation and management of
disposal and management options needs to be based
on the fullest practical consideration of the relevant risk
factors as well as on technological feasibility and eco-
nomic viability.”

“Conclusion. It is impossible to legislate agreement on
issues that are inherently subject to debate. Therefore,
the early involvement of stakeholders is important for
heading off disagreements and for building consensus.”

“Conclusion. Many contaminated sediments can be
managed effectively using natural recovery, capping, or
containment....”

“Conclusion. Using bioremediation to treat in-place
marine sediments, although theoretically possible,
requires further research and development because it
raises a number of significant microbial, geochemical,
and hydrological issues that have yet to be resolved.”

“Conclusion. Ports bear an unfair share of the respon-
sibilities for the remediation and placement of contami-
nated sediments: project implementation could be
facilitated by transferring the burden for source control
to states (where applicable) and polluters.”

“Conclusion. The beneficial uses of dredged contami-
nated material, although constrained by both the con-
tamination and the poor structural properties of most
contaminated sediments, can provide much-needed
disposal alternatives and enhance the social accep-
tance of a project.”

Terra et Aqua – Number 73 – December 1998

26



Dredging into the 21st Century & Exhibition,
Volumes 1 and 2
Proceedings of the 15th World Dredging Congress, 
Las Vegas, Nevada, USA. June 28- July 2, 1998. 
Soft cover, 1155 pages, illustrated.

World Organization
of Dredging Associations

The World Dredging Congress is convened every three
years under the auspices of the World Organization of
Dredging Associations. The primary thrust of the
congress is to present technical papers on a wide
variety of subjects related to dredging and dredging-
related subjects. The World Organization of Dredging
Associations comprises three regional international
organisations, namely, the Eastern Dredging Associa-
tion (EADA) representing the Pacific Rim, Australia and
India; the Central Dredging Association (CEDA) repre-
senting Europe and Africa; and the Western Dredging
Association (WEDA) that represents the Western
Hemisphere. 

The World Dredging Congresses have been the single
greatest source of the technical literature base related
to dredging, and this fifteenth congress follows in that
tradition. The responsibility for hosting and managing
the congress rotates amongst the regional organisa-
tions. The 15th World Dredging Congress was hosted
by the Western Dredging Association and was held in
Las Vegas, Nevada, USA. 

The softbound proceedings capture each of the tech-
nical papers presented at the congress. Because of the
number of papers and sheer volume of the proceedings
they are published in two companion volumes. A total
of 83 technical papers are contained in the proceedings.
The subject matter varies over a wide spectrum. 
Likewise, participating authors represent the dredging
community from around the world. Papers from 
The Netherlands, Belgium, India, Hong Kong, 
the United Kingdom, Pakistan, Japan, Canada,
Argentina and the United States are presented. 

There are simply too many papers to list them all, but
suffice it to say that they cover the latest developments
in technology, equipment, management strategies,
environmental issues and research and development to
mention the key subjects. A quick reading of the
papers indicates that the high quality and timeliness
that has been hallmark of the congress proceedings
has been maintained. Depending on the interests of
the reader, there will be a differing view of the rele-
vance and importance of each of the papers. But the
proceedings do represent a major infusion of new and
valuable information to the literature base related to
dredging. 

If there is one criticism of the proceedings that could
be made, it is that there is no organisation to the struc-

The report also discusses how risk analysis, decision
analysis and cost-benefit analysis might be effectively
employed to address and, perhaps, lead to some
solutions to the growing problem of contaminated
marine sediments and the impacts on navigation,
human health and the national economy at large. 

Some of the approaches discussed in readable and
understandable language apply not only to the subject
at hand, but to many other issues. For this reason, the
report may have a wider audience than originally
intended.

As mentioned above, Chapter 6 presents conclusions
and recommendations. It does so by addressing: 
– improving decision-making;
– improving remediation technologies; and
– improving project implementation.

The report stresses the attention that is needed to
source control of contaminants, even though it states
that detailed conclusions on this subject are not within
its charter. But it is important that such a study con-
clude in this area that many outside of the port industry
may not be aware. 

Each chapter has a fairly comprehensive listing of
references and they are relevant and contemporary.
The references in themselves are a useful additional
source of information for the reader. The appendices
do a fine job of synthesising some fairly complex
subjects in short understandable treatises. If one is
looking for a single source of relevant statutory and
regulatory references to contaminated sediments in
the United States, Appendix B is such a source.

For a relatively small volume, the report contains a
wealth of valuable information to those having an
interest in the subject. Certainly the report has a certain
status and imprimatur coming from such a source as
the National Academy of Sciences and may be particu-
larly applicable to other nations having similar problems
with contaminated marine sediments. 

The book may be obtained from:
National Academy Press
2101 Constitution Avenue, NW Lockbox 285
Washington, DC 20418
tel. +1 202 334-33313 or +1 800 624 6242
fax +1 202 334 2451
http:\\www.nap.edu/bookstore
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ture of the presentation. The congress was conducted
by discrete sessions representing identifiable subject
areas. It would have been useful if the proceedings had
been similarly organised. That way, the reader could
quickly home in on a group of papers that have par-
ticular relevance to his or her needs. Nonetheless, 
the reader can study the table of contents and select
those papers that are of special interest. 

The papers average 15 pages in length and this proves
quite adequate, in most cases, to articulate clearly the
subject at hand. There are always some papers and
subjects where one is left asking for more, but the
proceedings do a good job of balancing the presenta-
tion. Any attempt to select a few papers for mention
would reflect the biases of the reviewer; but that may
be of some assistance to those who may wish to
obtain a copy of the proceedings for their libraries. A list
of some of the papers that represents a spectrum of
the presentations is as follows:

“Acoustic Measurement of Suspended Solids for
Monitoring of Dredging and Dredged Material
Disposal,” J. Land and R. Bray.
“A User-Friendly GIS for Managing Dredging Material
Disposal Projects and Environmental Information within
Ports,” S. McDowell, D. Inglin, B. May and C. Swanson.
“’The Trend Towards Larger Trailing Suction Hopper
Dredges: Evaluation of Some Design Parameters of
Today’s Trailing Suction Hopper Dredger Fleet,” 
C. Kramers, R. Ouwerkerk and J. Koert.
“The Nautical Bottom in Zeebrugge Revisited,” 
F. Warnier, B. Malherbe, K. De Vos and M. Druyts.
“The Question of Definition of the Nautical Depth in
Fluid Mud by the Aid of Rheological Properties,” 
R. Wurpts.
“Remedial Dredging of Contaminated Rivers and
Harbors -- Challenges & Prospects”, R. Mochan.
“The Handling of Contaminated Sediments in 
The Netherlands,” H. Laboryrie and F. Flach.
“The Need of Harmonisation in the European Practices
on the Disposal and Reuse of Dredged Material,” 
E. Paipai.
“Efficient and Precise Dredging: State of the Art
Integrated Dredge Instrumentation and Hydrographic
Survey Systems,” A. Korevaar and G. Mallie.
“E2-D2 - Environmental Effects & Dredging and
Disposal Literature Database,” V. Dickerson.
“The London Convention 1972: Revisions for the 21st
Century,” R. Engler.
“A General Cost Estimation Program for Cutter Suction
Dredges,” M. Miertschin and R. Randall.

This set of proceedings is a very necessary addition to
anyone in the dredging community, regardless of role
or interest. The World Organization of Dredging
Associations and its co-sponsors; Dredging Contractors
of America, International Association of Dredging
Companies, International Association of Ports and

Harbours, Institution of Civil Engineers, International
Maritime Organization and the Permanent International
Association of Navigation Congresses are commended
for their continuing role in fostering this extremely
valuable international technical forum.

The two-volume proceedings can be obtained from:
WEDA, PO Box 57997, Vancouver, WA 98668-5797
tel. +1 503 285 5521, fax +1 503 240 2209
weda@juno.com,  or

CEDA, PO Box 3168, 2601 DD Delft, The Netherlands 
tel: +31-15-2783145, fax: +31-15-2787104
email:ceda@wbmt.tudelft.nl
http://www-tt.wbmt.tudelft.nl/ceda/main.htm

Construction Risk in Coastal Engineering
Thomas Telford Publishing, Ltd., London, UK. 1998.
Hardbound, 230pp. Illustrated, indexes.  
UK£45.00 + UK£4.50 postage and handling
Overseas  UK£45.00 + UK£9.00 postage and handling

Edited by Jonathan Simm and 
Ian Cruickshank

The authors state that this book is intended to be a
detailed manual for the appraisal and management of
construction risk in coastal engineering.  To accomplish
this the editors have structured the book in three parts:
– concise management protocol;
– generic aspects of coastal construction risk;
– risk tool kit for specific structure types.

The market for the book and an exposition on the
subject of construction risk in the marine construction
environment is driven by the fairly significant ongoing
programme in the UK in terms of harbour and marina
development. The government in the UK also has a
continuing programme approximating £100 million per
annum in capital works to replace or reinforce deteri-
orating coastal defences. In addition, there is a healthy
market in the overseas market for coastal and marine
construction.
By its very nature, construction in the coastal and
marine environment involves considerable risk to the
contractor because of weather and sea-state con-
ditions. This is true in the UK as well as the world-wide
market. In these situations, insurers carry much of the
risk inherent in coastal and marine construction. 
Time and cost overruns and accidents on these
projects have highlighted the sensitivity to the risks
involved.

In the face of these circumstances this manual was
produced by HR Wallingford and carried out under the
auspices of the Department of the Environment,
Transport and the Regions of the UK. The objective of
the project was to draw together existing knowledge,
experience and research, including that gained from
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This publication certainly fills a niche in the marine
construction field where little consolidated information
was available. The book appears to meet the stated
objective of the editors and the principals in this
ambitious project. The editors state that they were
attempting to address the needs of a diverse reader-
ship, including clients, designers, contractors and
insurers. 

They have effectively presented the information in a
manner that reaches those not familiar with the com-
plexity of risks in coastal engineering or coastal engi-
neering itself, for that matter but at the same time,
producing a manual that is useful to the full time pro-
fessional. They have nicely compiled the state-of-
knowledge and presented some clear guidance on
identifying and managing risks in this special environ-
ment. 

The book is highly recommended for those having any
involvement in marine construction.

The publication may be obtained from:
Thomas Telford Publications
1 Heron Quay, London, E14 4JD, 
United Kingdom
URL: http://www.t-telford.co.uk

American Society of Civil Engineers
Publications Sales Department
345 East 47th Street
New York, NY 10017-2398 USA

Maruzen Co. Ltd., Book Department
3 - 10 Nihonbashi 2-chome
Chuo-ku, Tokyo 103,  Japan

case studies, and to produce detailed guidance on how
to best identify and manage risks associated with
coastal engineering construction. In fact, HR Wallingford
and Currie & Brown (quantity surveyors and cost con-
trol managers) jointly executed the project, with exten-
sive provision of resources by governmental, contractor
and consultancies in terms of funding, in-kind contribu-
tions and editorial submissions.

The introduction, Chapter 1, lays out the structure of
the manual and explains in some detail the approach
used in the key chapters. It is an effective tool to lead
the reader through the fairly detailed and technical
content of the manual. The introduction covers:
– the need to manage risks in coastal engineering

construction;
– scope of coastal engineering works and materials;
– benefits and aims of risk management;
– objectives, readership, structure and use of this

manual.  

Part A is comprised of Chapter 2, Protocol, that con-
tains a summary of best practice.
Part B is comprised of Chapters 3 through 8, General
risk management in coastal engineering, and sets out
the information and procedures relevant to coastal
engineering construction, generally.  
Part C covers Chapters 9 through 17 and is a tool kit of
information regarding the types of risks that may arise
for various structure types and present methods for
managing the risks.  

The editors have consolidated and integrated a signif-
icant amount of material into a reasonably concise
manual. The structure of the manual is well laid out and
follows logically. If one is using the book as a specific
reference, it is easy to narrow the subject down to the
appropriate chapters and pages using the excellent
table of contents and index. The book is copiously
illustrated with photographs, tables and text boxes or
sidebars that have discrete mini-examples to illustrate a
particular subject or contextual item. The reader may
use the book as a primer to the subject, a manual to
learn about the details of the entire field of knowledge,
or, as a guide for case applications. The structure and
descriptions meet each of these possible uses by the
readership.

Of particular applicability are the chapters in Part C that
discuss the risks and risk control strategies for specific
construction elements. Specifically, the chapters
address:
– rock works; 
– concrete armour units; 
– concrete seawalls and revetments; 
– piling works;
– outfall and intake works; 
– navigation dredging works; 
– and beach nourishment.
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Hydro ’99
University of Plymouth, UK

January 5-7 1999

The Hydrographic Society’s eleventh international
symposium with the theme “Information Management”,
will deal with a wide range of global issues affecting
acquisition, management and presentation of hydro-
graphic data. Topics include: transfer of data sets from
vessels via satellite to shore-based processing centres;
production of online DTMs; visualisation of land and
marine data in four dimensions; data manipulation and
presentation for ECDIS and GIS.

In addition to conventional spoken presentations, there
will be opportunities for electronic reviews of issues
utilising a university computer suite or media such as
Internet.The symposium will also be supported by an
exhibition of equipment and services.

For further information contact:
Hydro ’99, Institute of Marine Studies, 
University of Plymouth, 
Drake Circus, Plymouth PL4 8AA UK
tel. +44 1752 232410, fax +44 1752 232406
email: hydro99@plymouth.ac.uk

Twenty-eighth Dredging 
Engineering Short Course

Center for Dredging Studies,
Texas A&M University, Texas, USA

January 11-15, 1999

The Center for Dredging Studies, Civil Engineering
Department, in cooperation with the Office of
Professional Development at Texas A&M University
has created a broad and intensive course which will
include a mixture of lectures, laboratories and discus-
sions. Two textbooks and course notes on all lectures
will be provided. Classes will be held at the Center for
Dredging Studies and Hydromechanics Laboratories.
The application deadline is December 15, 1998 and the
course fee is $1200.

For further information contact:
Texas A&M University
Ms Joyce Hyden, tel. +1 409 845 4515,
email: j-hyden@tamu.edu
Dr RE Randall (Director), tel. +1 409 845 4568
email: r-randall@tamu.edu
fax +1 409 862 8162

Marine Indonesia ’99
Jakarta International 

Exhibition Centre, Indonesia
April 21-24 1999

The 10th International Marine, Shipping, Port Equipment
and Cargo Handling Exhibition will be held in
Kemayoran, Jakarta, and is the leading exhibition in
support of the Indonesian Maritime Industry. Strategic
port development for ferry ports and container
terminals are a top priority and expansion of inter-island
ferries, jetfoils and leisure craft are planned. The show
is suitable for suppliers of all sorts of marine equip-
ment, and port, harbour and navigation technology.

For further information contact:
Marie Waters, Overseas Exhibition Services Ltd
11 Manchester Square
London W1M 5AB, UK
tel. +44 171 486 1951/ fax +44 171 413 8222
email: indo@montnet.com
http://www.montnet.com

Carolyn Lee, International Expo Managment Pte Ltd
2 Handy Road
#14-06 Cathay Building
Singapore 229 233
tel. +65 339 2633/ fax +65 338 6542

Monalisa Zen, PT Parmerindo Buana Abadi
Unit 2102, 21st Floor
Jl Imama Bonjol 61 
Jakarta 10310, Indonesia
tel. +62 21 325 560/ fax +62 21 330 406
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All presentations are by invitation, with speakers drawn
from the Øresundskonsortiet, the project owner, and
the authorities, contractors, consultants and research
institutes involved. The conference will also be sup-
ported by poster papers.

For further information please contact:
Organising Committee, Øresundskonsortiet
Kastruplundgade 20-22
DK-2770 Kastrup, Denmark
tel. +45 33 41 6300, fax +45 33 41 6308
email: tunnel@oresundskonsortiet.dk
http://www.oresundskonsortiet.com

Coastal Structures ’99
Royal Palace of the Magdalena,

Santander, Spain
June 7-10 1999

Puertos del Estado (State Ports of Spain) and the
Universidad de Cantabria are organising a conference
co-sponsored by the American Society of Civil
Engineers (ASCE). Presentations will run in three
parallel sessions from June 7-9 and contain papers on
all aspects of the design, construction and maintenance
of coastal structures, such as: functionality, stability and
reliability; wave and structure interaction; geotechnical
aspects; physical modelling and field monitoring; envi-
ronmental problems associated with structures, and so
on. The last day will be a visit to the port of Bilbao and
the Guggenheim museum.

For further information check the homepage:
http//www.omniasc.es/aforo/coastal99  or
Conference Bureau Aforo, S.L.
C/Magallanes, 36, 39007 Santander, Spain
tel. +34 942 23 06 27, fax +34 942 233 10 58
email: aforo@omniasc.es

International Ports Congress
De Vere Grand Harbour Hotel, 

Southampton, UK
June 14-15 1999

Co-sponsored by the International Assoociation of Ports
and Harbours (IAPH) and International Navigation
Association (PIANC), the Institution of Civil Engineers
(ICE) is hosting a two-day congress to offer up-to-date
information about recent developments in the design
and construction of ports. 
Topics will include: the rapidly changing environment;
effects of new legislation; developments in cargo
handling; how ports may diversify to best use land
resources; and integration with other modes of
transport.

IAPH ’99
Palace of the Golden Horses, 

Kuala Lumpur, Malaysia
May 15-21 1999

The 21st World Ports Conference of the International
Association of Ports and Harbors with the theme
“Global Trade through Port Cooperation” will be held
next spring in Malaysia. The topics include: globalisa-
tion in liner shipping; liberalisation of trade and its
impact on global logistics; nurturing IT capabilities to
support container port operations and more. An exhibi-
tion is being held concurrently with the conference.

For further information contact:
Mr V. Balakrishnan, Assist. General Manager, 
Klang Port Authority, Mail Bag Service 202, 
Jalan Pelabuhan, 42005 Port Klang, 
Selangor Darul Ehsan, West Malaysia
tel. +60 3 368 8211, fax +60 3 367 0211

WEDA XIX
Galt Hotel, Louisville, Kentucky, USA

May 15-20 1999

WEDA XIX, “The Last Great Dredging Conference of
the 20th Century and Exhibition” and the 31st Texas
A&M Dredging Seminar (TAMU 31) will be a three-day
conference, with the theme “Environmental and
Beneficial Aspects of Dredging”. Topics will include, for
instance: advances in dredging technology; dredging
for environmental enhancement; fate and transport of
dredged material; and project case studies.

For further information contact:
Executive Director, WEDA
PO Box 5797, Vancouver, WA 998668-5797
tel. +1 360 750 0209 or +1 503 285 5521
fax +1 360 750 1445 or +1 503 240 2209

Øresund Link Dredging & 
Reclamation Conference

Copenhagen, Denmark
May 26-28 1999

Organised by Øresundskonsortiet and CEDA, the aim
of the conference is to disseminate information on the
construction of the Øresund Fixed Link, one of Scandi-
navia’s largest investments in infrastructure. 
This 16 km long coast-to-coast motor- and railway
linking Denmark and Sweden comprises an artificial
peninsula, a 4-km immersed tunnel, a 4-km artificial
island and an 8-km bridge. Approximately 8 million m3

has been dredged and all dredged seabed material has
been reused.

Seminars/Conferences/Events
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For further information contact:
Rachel Cooninx, Thomas Telford Conferences, 
The Institution of Civil Engineers, 
One Great George Stree, London SWIP 3 AA, UK
tel. +44 171 662314, fax +44 171 233 1743
email: coninx_r@ice.org.uk
http://www.t-telford.co.uk/co/conflist.html

POAC ’99
Helsinki University of Technology, 

Espoo, Finland
August 23-27 1999

The 15th International Conference on Port and Ocean
Engineering under Arctic Conditions is being organised
under the auspices of the POAC International Commit-
tee. It will especially address the new developments in
the offshore industry together with winter and Arctic
navigation. Technical tours will be arranged to the
icebreakers of the Finnish Board of Navigation and to
the shipyard and Arctic Technology Centre (MARC) of
Kvaerner Masa-Yards.

For further information contact:
POAC ’99 Conference
c/o TSG-Congress Ltd.
Kaisaniemenkatu 3 B 12
FIN-00100 Helsinki, Finland
tel. +358 9 628 044, fax +358 9 667 675
email: info@tsgcongress.fi

12th International Harbour Congress
Technological Institute, 

Antwerp, Belgium
September 12-16 1999

The Royal Flemish Society of Engineers, Section on
Harbour Techniques, is organising a 4-day congress to
be held together with the 9th International Harbour
Exhibition. The topics will include: Port planning; port
infrastructure design; port construction; and port
access in offshore, coastal and non-coastal harbours.
There will also be a workshop on “Information Data
Network - Vessel Traffic System”. 

The congress will be followed by the 4th International
CATS Congress from September 15-17, 1999 on the
Characterisation and Treatment of Sediments.

For further information contact:
12th International Harbour Congress
Att: Ms Rita Peys
c/o Technologisch Instituut vzw
Desguinlei 214, B-2018 Antwerp, Belgium
tel. +32 3 216 0996/ fax +32 3 216 0689
email: have@conferences.ti.kviv.be
http://www.ti.kviv.be/conf/have.hmt

CATS 4
Technological Institute, Antwerp, Belgium

September 15-17 1999

The Fourth Congress on Characteristation and Treatment
of Sediments (CATS 4) is organised by the Technological
Institute of the Royal Flemish Society of Engineers,
Sections on Environmental Technology and Harbour
Techniques. The congress will be preceded by the 12th
International Harbour Congress. Topics include:
Sediment and dredged material characterisation;
source control and sediment management; dredging
technology, focussing on contaminated sediments;
sustainable relocation and beneficial use; treatment and
disposal technologies; environmental risk and merits
analysis; impact assessment, management and control;
and strategies for sustainable management.

For further information contact:
CATS 4,  Att: Ms Rita Peys
c/o Technologisch Instituut vzw
Desguinlei 214, B-2018 Antwerp, Belgium
tel. +32 3 216 0996/ fax +32 3 216 0689
email: cats@conferences.ti.kviv.be
http://www.ti.kviv.be/conf/cats.hmt

Call for Papers
CEDA Dredging Days

The RAI Exhibition Centre,
Amsterdam, The Netherlands

November 18-19, 1999

In association with the Europort 99 Exhibition, held
from November 16-20 199, the 29th International
Maritime and 11th International Inland Shipping
Exhibitions, CEDA Dredging Days will be divided into
two very specific topics:
– Dredging for immersed tunnels, pipelines and out-

falls, and
– Agitation dredging, water injection dredging and

sidecasting.

Prospective authors are invited to submit abstracts of
maximum 300 words by January 15 1999, preferably
by email. If sent by mail, include 5 copies. Notification
to submit a full paper will take place by March 1, 1999.
Completed draft manuscripts of 3000 to 5000 words
must then be submitted by June 1 1999. Revised final
versions are expected by September 15, 1999.

For further information contact:
CEDA Secretariat, PO Box 3168, 
2601 Delft, The Netherlands
tel. +31 15 278 3145, fax +31 15 278 7104
email: ceda@wbmt.tudelft.nl
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Africa
Boskalis South Africa (Pty.) Ltd., Capetown, South Africa
Boskalis Togo Sarl., Lomé, Togo
Boskalis Westminster Cameroun Sarl., Douala, Cameroun
Boskalis Zinkcon (Nigeria) Ltd., Lagos, Nigeria
Dredging International Services Nigeria Ltd., Lagos, Nigeria
HAM Dredging (Nigeria) Ltd., Ikeja, Nigeria
Nigerian Dredging and Marine Ltd., Apapa, Nigeria
Westminster Dredging (Nigeria) 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 Caribbean Office, Curaçao, NA
Norham/Dragagens, Rio de Janeiro, Brazil
Stuyvesant Dredging Company, Metairie, LA, USA
Uscodi, Wilmington, DE, USA

Asia
Ballast Nedam Malaysia Ltd., Kuala Lumpur, Malaysia
Ballast Nedam Dredging, Hong Kong Branch, Hong Kong
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 (M) Sdn Bhd, Kuala Lumpur, Malaysia
HAM East Asia Pacific Branch, Taipei, Taiwan
HAM Hong Kong Office, Wanchai, Hong Kong
HAM Philippines, Metro Manila, Philippines
HAM Singapore Branch, Singapore
HAM Thai Ltd., Bangkok, Thailand
Jan De Nul Singapore Pte. Ltd., Singapore
Mumbai Project Office, Mumbai, India
PT Penkonindo, Jakarta, Indonesia
Tideway DI Sdn. Bhd., Selangor, Malaysia
Van Oord ACZ B.V., Dhaka, Bangladesh
Van Oord ACZ B.V., Hong Kong
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., Sydney, NSW, Australia
Dredeco Pty. Ltd., Bulimba, QUE., 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 Bau und Bagger GmbH, Hamburg, Germany
Ballast Nedam Dredging, Zeist, Netherlands
Ballast Nedam Dragage, Paris, France
Boskalis Dolman B.V., Dordrecht, Netherlands
Boskalis International B.V., Papendrecht, Netherlands
Boskalis Oosterwijk B.V., Rotterdam, Netherlands
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
Dragados y Construcciones 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
HAM, dredging and marine contractors, Capelle a/d IJssel,
Netherlands
HAM-Van Oord Werkendam B.V., Werkendam, Netherlands
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, Brussels, Belgium
Philipp Holzmann Aktiengesellschaft, Hamburg, Germany
S.A. Overseas Decloedt & Fils, Brussels, Belgium
Sider-Almagià S.p.A., Rome, Italy
Skanska Dredging AB, Gothenborg, Sweden
Sociedade Portuguesa de Dragagens Lda., Lisbon, Portugal
Sociedad Española de Dragados SA., Madrid, Spain
Società Italiana Dragaggi SpA. “SIDRA”, Rome, Italy
Société de Dragage International “S.D.I.” S.A., Marly le Roi, France
Sodranord SARL, Paris, France
Tideway B.V., Breda, Netherlands
Van Oord ACZ B.V., Gorinchem, Netherlands
Van Oord ACZ Ltd., Newbury, United Kingdom
Volker Stevin Baggermaatschappij Nederland B.V., Rotterdam,
Netherlands
Volker Stevin Dredging B.V., Rotterdam, Netherlands
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 1998
Through their regional branches or through representatives, members of IADC operate directly at all locations worldwide.
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