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EDITORIAL

Be it laying the foundations for energy-related offshore projects or seeking new methods of
strengthening coastal protection, the demands for and applications of maritime infrastructure
solutions continue to multiply. As the scale and complexity of these projects also increase, the need
for extensive planning, design and development does as well. Considering the numerous parties
involved in these major operations, good communication and a spirit of partnership, and contracts
based on trust, but with careful stipulations of risks and responsibilities, are a prerequisite for the
successful completion of the project. And how do we define success? 

Success must be when both the Client and the Contractor are satisfied with the cost, the timing and
the functionality of the project. In an effort to improve the Contractor-Client working relationship
during these mega-projects, IADC co-organised with CEDA and ICE a conference in October in
London, UK entitled, “Contract Management for Dredging and Maritime Construction”. 
The participation was significant and some of the conclusions are summarised on page 18. 

Just such a complex project has been taking place in a very remote location, Sakhalin, in far eastern
Russia, where the search for energy supplies has been planned, studied, and implemented with the
cooperation of several joint venture partners (see page 3). With all of its challenges, the dredging
works for this major offshore project were “successfully completed” at the end of October. As one of
the authors wrote to us: “the last stone is over the wall, as we say in our profession, and Monday,
the 30th of October, the last ship left Sakhalin heading for Singapore”. Heading for the next
challenge.

On the other side of the world, a less remote, but equally challenging project looms, that is the
rebuilding New Orleans after the tragedy of Katrina. Over the last 14 months, the worldwide
maritime construction and dredging industry has intensively been brainstorming for fresh approaches
to restore the Louisiana coastline. Terra presents one such plan (page 20) based on research of prior
coastal restoration operations. In this time of climate change the lessons learnt in New Orleans and
from earlier disasters must be heeded in order to protect the world’s coastal zones in the future. 
And the dredging industry clearly has an essential role to play.

Speaking of planning for the future, Terra et Aqua is improving its digital capabilities and has as of
October 1st launched its own website (www.terra-et-aqua.com). You can still link to us through the
IADC website (www.iadc-dredging.com) but we are now even easier to reach directly. 

Robert van Gelder
President, IADC Board of Directors
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DREDGING, TRENCHING AND 
ROCK PLACEMENT WORKS FOR THE
SAKHALIN-1 PROJECT, RUSSIAN FAR EAST

JOEP ATHMER AND TEUS GIJZEL

ABSTRACT

The Sakhalin-1 project includes three offshore
fields: Chayvo, Odoptu and Arkutun Dagi.
Exxon Neftegas Limited is the operator for
the multinational Sakhalin-1 Consortium of
ExxonMobil; the Japanese consortium
SODECO; affiliates of Rosneft, the Russian
state-owned oil company, RN-Astra, and
Sakhalinmorneftegas-Shelf; and the Indian
state-owned oil company ONGC Videsh Ltd.
Sakhalin-1 potential recoverable resources
are 2.3 billion barrels (or 307 million tonnes)
of oil and 17.1 trillion cubic feet (or 485 billion
cubic metres) of gas. The project is being
executed in phases. The initial phase
develops the Chayvo field. The Odoptu and
Arkutun Dagi fields will be developed as
subsequent phases.

One of the major contractors for the first
phase of the Sakhalin-1 project is Nippon
Steel Corporation from Japan. In 2004 they
awarded two major subcontracts for the
offshore works to Van Oord Offshore:
firstly, the installation and post-trenching 
of 20 km pipeline crossing of Tatar Strait,
the narrow fairway between Sakhalin island
and the Russian mainland; secondly, the
trenching and backfilling for the 11 km
long flowlines from Chayvo beach to the

Orlan platform, including the construction
of the landfall. This also included the
installation of the multi-layered erosion
protection rock around the Orlan platform,
which was installed by another contractor. 

Subcontractor Geocean from Marseille,
France, carried out the pipeline installation
offshore in Tatar Strait and the Australian
subcontractor Subtrench developed the
tailor-made post-trenching machine. The main
contractor Nippon Steel did the pipeline
installation at Chayvo. Both subcontracts
were executed in 2005, but the work could
not be fully completed, in large part owing
to the short summer working window
available in Sakhalin. As a result the last
section of 2 km of pipeline, which was
produced and stored on the seabed
adjacent to the already laid pipeline, could
not be pulled ashore in time and the
operations had to be abandoned in late
October 2005. The Russian contractor
MRTS completed this 2-km section during
the winter by working from the land-fast ice. 

The completion of both the Tatar Strait
crossing and Chayvo offshore pipelines

works were continued in 2006. Tatar Strait
crossing has been finalised during July by
performing limited pipeline burial work and
installing some 19,000 tonnes of additional
pipeline protection rock.
At Chayvo the two 50 m pipeline spool
pieces between the end of the laid flow-
lines and the riser stubs at the base of the
Orlan platform were installed in August and
the completion of the erosion protection
rock over these spools was completed
during October 2006.

INTRODUCTION 

The Sakhalin-1 project includes three offshore
fields: Chayvo, Odoptu and Arkutun Dagi.
Exxon Neftegas Limited is the operator for
the multinational Sakhalin-1 Consortium
(ExxonMobil interest 30%). Co-venturers
include the Japanese consortium SODECO
(30%); affiliates of Rosneft, the Russian
state-owned oil company, RN-Astra (8.5%)
and Sakhalinmorneftegas-Shelf (11.5%);
and the Indian state-owned oil company
ONGC Videsh Ltd. (20%). Sakhalin-1
potential recoverable resources are 2.3 billion
barrels (or 307 million tonnes) of oil and
17.1 trillion cubic feet (or 485 billion cubic
metres) of gas.

Above, Satellite photo of Sakhalin area where offshore

gas fields are found. 

Dredging, Trenching and Rock Placement Works for the Sakhalin-1 Project, Russian Far East  3
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One of the major contractors for the first
phase of the Sakhalin-1 project is Nippon
Steel Corporation from Japan. In 2004 they
awarded two major subcontracts for the
offshore works to Van Oord Offshore: firstly
the installation and post-trenching of 20 km
pipeline crossing of Tatar Strait, the narrow
fairway between Sakhalin island and the
Russian mainland, secondly, the trenching
and backfilling for the 11 km long flowlines
from Chayvo beach to the Orlan platform,
including the construction of the landfall
(Figure 1). The latter subcontract also included
the installation of the multi-layered erosion
protection rock around the Orlan platform,
which was installed by another contractor.

The project is being executed in phases.
The initial phase develops the Chayvo field.
The Sakhalin-1 Phase I Development Project
will comprise several major facilities
necessary for the drilling, treating,
transporting and exporting of produced oil
and gas from the Chayvo reservoirs located
along the northeast coast of Sakhalin Island
(Figure 2). These facilities will include:
• The Orlan Platform
• Chayvo Well Site with the onshore

Yastreb Drilling Rig
• Chayvo Onshore Processing Facilities (OPF)
• Two pipelines (flowlines) from the Orlan

platform to onshore processing facilities
• The Export Pipeline System: 206 km

onshore and 20 km offshore 24” Oil Export
Pipeline, westward across Sakhalin Island
and Tatar Strait to the Russian mainland
and then southwards to De Kastri

• Crude Oil Export Terminal and SPM
Offloading Facilities at De Kastri

WORK AT CHAYVO FIELD

Production from Chayvo started on October 1
2005. Current oil production is about
50,000 barrels (6700 tonnes) per day and
gas sales through the winter have averaged
about 60 million cubic feet (1.7 million m3)
per day. Oil production is forecast to ramp-
up to 250,000 barrels (33,000 tonnes) per
day with the start-up of the Onshore
Processing Facility (OPF) during late 2006.
Domestic gas sales are expected to plateau
at annual average rates of 270 million cubic
feet per day (Figure 3).

The Chayvo Well Site will support drilling and
production operations from 10 production
wells located onshore and connected by
horizontally deviating directionally drilled
casings by the large Yastreb onshore drilling
rig. Its location is approximately 500 m
from the Orlan flowlines’ shore approach.

Key components of the site include drilling
modules, power generation warehouse
facilities and accommodations. It neighbors
a temporary work harbor, used for the
landing of a multitude of modules for the
construction of the Well Site and the OPF
(Figure 4).

Figure 1. The location of the Tatar Strait and Chayvo landfall site at Sakhalin, Russia. 

Figure 2. A fact sheet giving the overview of the Sakhalin-1 project including the Chayvo OPF, Chayvo Wellsite, Orlan Platform,

Export Pipeline System crossing the Tatar Strait, and the Export Terminal and SPM Offloading Facilities at De Kastri.



The Orlan platform is an upgraded version
of the Concrete Island Drilling Structure
(CIDS) used in the Canadian Beaufort Sea.
The facility will provide drilling quarters and
production capability for the 20 wells
planned for the development of the Chayvo
Field. Upgrading required the replacement
of the existing drilling rigs, the addition of 
a well bay module for 20 wells, production
equipment, pipeline risers, pig receivers /
launchers and refurbishment of quarters as
well as other modifications. Oil properties
are generally favorable with low wax
content and containing no hydrogen sulfide
(Figure 5).

JOEP B.E.M. ATHMER

graduated in 1977 in civil engineering

and has worked 23 years on a variety 

of dredging and offshore projects in

functions ranging from Project Manager,

General Manager, Head Estimating 

and Area Manager to Branch Manager

and Director. In 2000 he joined Van Oord

and in 2001 was appointed Managing

Director of Van Oord UK Ltd., also

responsible for projects in Ireland.

In 2005 he became Area Director of 

Van Oord Offshore B.V. working from

Gorinchem, the Netherlands.

The Chayvo OPF will process production from
the Chayvo field offshore (Orlan platform)
and from the Chayvo Onshore Wells and in
addition will store and handle the Odoptu
field production later. During Phase I of the
development the Chayvo OPF will produce
stabilised crude for sale and dry gas for re-
injection into the Chayvo reservoir. Produced
water will be treated for injection in disposal
wells at the Chayvo OPF site (Figure 6).

Flowlines include various onshore and two
offshore pipelines to transport the full well
stream production between the Chayvo Well
Site, the Orlan Platform and the OPF.

TEUS G. GIJZEL

graduated in 1974 in civil engineering

from Technical University Delft and worked

for 33 years in the dredging, marine 

and offshore industry in Europe, Canada,

and Russia. In 1997 he joined Van Oord

and since then has been Project Manager

for Phase I of the Sakhalin-2 project, the

installation of the platform Molikpaq

offshore Sakhalin in the Sea of Okhotsk,

and Tender Manager for the Sakhalin-1

project. From 2004 to date he has been

working as Area Project Coordinator for

the Sakhalin-1 project for Van Oord

Offshore B.V. in Gorinchem with regular

trips to Yuzhno-Sakhalinsk.

Figure 3. Layout of the Chayvo Field. 

Figure 4. Overview of the Chayvo Well Site, which will support 10 production wells, with the Yastreb Drilling Rig. 

Figure 6. A schematic drawing of the Chayvo Onshore

Production Facility (OPF).

Figure 5. The Orlan Plaform is an upgraded version of the Concrete Island Drilling Structure (CIDS) used in the

Canadian Beaufort Sea.
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Flowlines also include the side tap
assembly, pig launchers and receivers,
valves, instrumentation and similar items to
operate the flowlines at design conditions.
The 36” (914 mm) diameter offshore full
well stream flowline is a concrete coated
(2.5”) pipeline for its offshore part of
approx. 11 km. The 24” (610 mm)
diameter gas re-injection flowline from
Chayvo OPF to Orlan platform is a thick
walled pipeline and is only epoxy coated.

The Oil Export Pipeline is a 24” (610-mm)
outside diameter pipeline and concrete
coated (3”) only when crossing the Tatar
Strait from the landfall at Mys Uangi on
Sakhalin Island till after the landfall at Mys
Kamenny on the Russian mainland. Its total
length is 226 km of which the Tatar Strait
Crossing entails 20 km. Pipeline installation
is by conventional S-lay from a dedicated
barge, supplemented by two pipe pulls at
the landfalls and one additional pull on the
western tidal flats (Figure 7).

The Export Terminal at De Kastri includes
the facilities and related control systems
necessary for receiving, storing and
handling crude oil for the loading of
110,000 DWT double-hulled (Afamax Class)
tankers. The Export Terminal is located at a

site on the north side of Chikhacheva Bay.
The onshore facilities include a tank farm
and loading control center, power
generation facilities, measurement facilities,
permanent housing, fire fighting, and
warehouse-workshop facilities. The offshore
facilities include a 6 km 48” pipeline to a
bottom-founded SPM loading system. 

TATAR STRAIT CROSSING

The Oil Export Pipeline crossing of the Tatar
Strait is approximately 20 km in length,
extending from Sakhalin Island at the Mys
Uangi landfall westward, crossing 4 km of
tidal flats near the shore and then crossing
a 6 km navigable channel, followed by
another 9 km across tidal flats to the
westerly shore approach at Mys Kamenny
on the Russian mainland (see Figure 2).

The pipeline specifications and dimensions are:
Diameter 24” or 610 mm
Wall thickness 15.6 mm
Coating FBE
Concrete coating 3” or 75 mm
Weight underwater 128.8 kg/m’
Weight above water 607 kg/m’
Total length 19.7 km

The most demanding factor in the choice of
the installation equipment for operations in
Tatar Strait was the water depth at the very
shallow tidal flats, where the available water
depth during high water was 2 metres or
less for over 6 km on the Russian mainland
side. At low tide they were drying out for a
large part. This required a very shallow
draught pipe-laying barge and tugs, anchor
handling equipment, crew boats, survey
boats and auxiliary equipment with same.

Figure 7. The Oil Export Pipeline lay-down. The overall pipeline will be 226 km of which the Tatar Strait crossing is 20 km.

Figure 8. Crossing profile at the Tatar Strait crossing.
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It was accepted that the lay barge was at
times bottomed out and pipe-laying
production would suffer tidal delays.

Another determining factor in the planning
and execution of the work at Tatar Strait
was its very remote location and the
absence of any local support infrastructure.
As a result, working there required careful
planning of crew changes and supply of
materials and spares. Each piece of
equipment needed to be well outfitted,
well maintained and equipped with more
than normal required spare parts to be able
to function reliably at the work location.
Since a total of 23 floating units were
required to be mobilised, this was no small
task. Most equipment was mobilised from
Singapore together on a large submersible
transport barge, the GIANT 3 (Figure 9).

The work at Tatar Strait further suffered
from prolonged periods of exceptionally
severe weather, which made the operation
of the smaller work vessels particularly
difficult. The utmost care had to be given
to safe operations, crew changes and
frequent boat-to-boat transfer of personnel,
equipment and materials (Figure 10).

Pipeline installation Tatar Strait 
The pipeline was laid in 2005 by

conventional S-lay from a shallow draught
barge, specially outfitted for this project in
Batam, Indonesia, by pipe-lay contractor
Geocean from Marseille, France. The line
pipe was supplied by the main contractor
to site on separate small barges and
brought alongside the lay barge. 

Gradual transfer by crane from transport
barge to lay barge took place thereafter.
Pipeline welding soon went well after the
initial start-up problems and daily
productions up to 1000 m were reached,
well over the assumed average production
of 700 m per day (Figures 11 and 12).

Figure 9. The submersible transport barge GIANT 3, coming from Singapore, was used to mobilise the large amounts

of equipment needed to supply the floating units at the very remote Tatar Strait.

Figure 10. Prolonged periods of severe weather demanded extra attention to safety with the

boat-to-boat transfer of personnel and materials.

Figure 11. The line pipe on board the transport barge

being transferred to the lay barge by crane.

Figure 12. The pipes were laid from a shallow-draught

lay barge specially outfitted for this project. 
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Pipe pull at Uangi landfall
Whilst the pipeline sections for the shore
approaches were produced on the lay
barge, these sections needed to be pulled
ashore by a separate dedicated pipe pull
barge. At the Uangi landfall the pipeline
was pulled to KP 1.1 with a wire running
from the “lay barge” via a sheave to the
“pull barge”. Figure 13 shows the pull
configuration at the start of the pipe pull.
Prior to the pipe pull, pull anchors were
tested. The configuration was designed 
for pull forces of maximum 150 tonnes.
This means that the force on the holdback
anchor would be maximum 300 tonnes.
Ultimate Holding Capacity (UHC) of the 
18 tonnes Stevpris holdback anchor was
calculated as 680 tonnes. 

In the original Pull Operation Procedure the
lay barge was planned to reach KP 1.45
and pipe would be pulled from KP 1.45,
but from a pull force point of view a pipe
pull from KP 1.65 was also possible. As this
reduced the tidal downtime of the lay barge
in the pipe-lay operation (deeper water
would be reached earlier), KP 1.65 was
chosen as production station for the lay
barge. The pull barge was stationed at KP 2. 

Pipe pulling was performed by one of the
two linear winches placed on the dedicated
pull barge. The anchor was placed on the
beach by the pull barge crane at high tide
and pre-loaded. A total of 550 metres was
pulled ashore on Sakhalin Island to KP 1.1
at the Uangi shore, with the lay barge at 
KP 1.65. The soil consisted of silty sands.
Start-up pulling forces rose to a maximum
of 140 tonnes. Continuous pull forces were
never higher than 65 tonnes. The pull
barge was equipped with two 300-tonne
linear pulling winches and numerous cable
reels with 92 mm diameter steel wire rope
(Figures 14 and 15).

Pipe pull on Kamenny flats
At the Kamenny shore a 2 km pull was
planned into a pre-dredged trench. Prior to

Figure 13. A schematic drawing of the pipe pull at the Uangi landfall.

Figure 14. Placing the 18-tonne pull anchor at Uangi. 

Figure 15. The 300 tonne linear

pulling winches at Uangi.
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this approx. 3.5 km was pulled from the 
lay barge and lined up with the end of the
already laid pipeline. Subsequently an 
in-water tie-in was required because of
available water depth and the lay barge 
not being able to lay the last 4 km directly
as a result of available water depth.

Near the Kamenny landfall the pipe has
been pulled with a wire running from the
lay barge directly to the pull barge. 
Towards the shore the pipe has been
installed in a curve with an offset of 30 m
towards the south. This was necessary to
allow the last 2 km pipe string to pass the
already installed pipeline in order to enter
the pre-dredged trench in a correct manner.
The submerged weight had to be reduced
from 130 kg/m to 70 kg/m by means of
attaching inflatable buoyancy bags. 
The efficiency of the top of pipe-installed
buoyancy was tidal dependent. Figure 16
shows the seabed profile at Mys Kamenny.
The Kamenny flats are a very shallow long
area. The soil consisted of silt to sandy silt
and clayey silt. At times pull forces reached
up to 280 tonnes at start-up and up to 
225 tonnes during continuous pulling.

Pre-dredging the trench for the last 2 km
Pre-dredging for the last 2 km was carried
out by an excavator mounted on a small
barge, the DN17, with two spuds and a
dredge spread consisting of a hopper
(container), a jet-pump, a dredge-pump, 
a generator and related piping. During start-
up several changes in the hopper jetting
system were made, but at times the soil
appeared to be too sticky to be pumped
and frequent boulders were delaying the
progress. Subsequently the working method
was changed to a combination of side-
casting and rainbowing (Figures 17 and 18). 

After changing the work method the
production increased but also the forces in
the pontoon’s spud system whilst side-
casting. These forces caused cracks in the
spud poles and needed to be repaired.
Quantities of boulders, stones, rock and
shells were found in the 2 km trench,
which caused some delays because of
cleaning and repairing hopper and grid, 
but most of the cleaning and repairing
happened during the shifting of the barge. 

Figure 16. Pipe pull restrictions on Kamenny Flats.

Figure 17. An excavator was mounted on a small barge, the DN17, for pre-dredging the last 2 km.

Figure 18. Close up of the DN17. During pre-dredging the soil appeared to be too sticky and the working method

was changed to a pumped discharge system.
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Pipe pull for the last 2 km string
After the finish of the pipe pull to KP 18.4 the
pull barge started to install the pull wire for
the pipe pull of the last 2 km string towards
the shore into the pre-dredged trench. 

zero at night and ice building up on the dry
tidal flats, the decision was taken to abandon
these final operations for safety reasons and
leave the pipe string on the seabed. The whole
equipment spread then demobilised from
the site at Tatar Strait. This section of 2 km
was ultimately completed by Russian
contractor MRTS during the winter of 2005
by working from the land-fast ice.

Post-trenching of pipeline 
According to requirements, the pipeline
had to be buried with a cover varying from
1.5 m to 2.2 m over the top of the pipe (TOP)
when crossing the navigation channel. 
For environmental reasons the burial
method by post-lay trenching (Figure 20)
was chosen over conventional trench
dredging, with the exception of the last 
2 km at Kamenny, which would be pre-
trenched.

Development and testing of the tailor-made
post-trenching machine was done by a
subcontractor in Australia. The machine
was tested prior to shipment to Sakhalin in
an abandoned quarry, which could be
partly flooded to simulate operating
conditions. As an add-on it was decided to

The barge DN17 was in the meantime
converted to small pull barge with a 150
tonne linear winch installed with a 64 mm
pull wire (Figure 19). By this time it was mid
October and well beyond the working
window originally foreseen. Subsequently a
tie-in at KP 18.4 had to be made between the
already installed pipe and 2.0 km pipe string
at KP 18.473.

The 2.0 km pipe string had to be pulled in
three stages to KP 20.4: 
• Stage 1:  From KP 14.85 to KP 17.346

or 1500 m with the Pull Barge. 
• Stage 2:  From KP 17.346 to KP 18.4 or

1100 m with Pull Barge.
• Stage 3:  From KP 18.4 to KP 20.4 or

2000 m with DN17.

First two stages were completed with many
delays owing to very low tide (not enough
water depth), frequent bad weather and 
the consequences thereof. Pull-out forces
exerted by the pull barge for the string of
2000 m after it had been stored for a couple
of days on the seabed, appeared to increase
well beyond the DN17 pulling capacity. 
Since all this happened towards the end of
October, with temperatures regularly below

Figure 19. The barge DN17 was converted to

small pull barge with a 150 tonne linear winch.

Figure 20. The post-trenching machine at work in the Tatar Strait.
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install vertical cutting chains at the front
end of the machine (Figure 21). 
In hindsight, this proved to be a wise
decision. Performance of the trenching
machine varied considerably with changing
soil conditions. At the Uangi side of the
Strait many obstructions in the form of
boulders and logs were encountered as
well as unexpected hard soils in which side
slopes were at an angle of 60-70 degrees. 

At the Kamenny side trenching went rather
smoothly, but because of delays in the
pulling operations as a result of bad
weather, the trenching of the pipeline to
the required depth in some places could
not be fully achieved. This required coming
back in 2006 to complete the work.

Figure 21. The post-

trenching machine with

vertical cutting chains in

the front end.

Figure 22. The Coastal Worker, 

a small self-propelled suction dredger,

was mobilised for the remaining

pipeline-lowering work in 2006.

Pipeline-lowering work during 2006
As a result of the limited amount of further
pipeline-lowering work a different dredging
vessel was mobilised in 2006: the Coastal
Worker, a small self-propelled suction dredger
with one suction pipe, dredge pump and
jet pump. The vessel was transported from
IJmuiden, the Netherlands, to Korsakov,
Sakhalin, and back on a heavy lift cargo
vessel. Pipeline-lowering operations went
satisfactorily and work was completed by
the beginning of July 2006 (Figure 22).

Pipeline rock protection installation
Tatar Strait (2006)
Apart from pipeline remedial lowering in
places during the 2006 work window,
certain areas of the pipeline in the shipping
channel needed to be covered with rock for
protection against ice scour and dropped
anchors. A total of 19,325 tonnes of rock
was placed in two gradations, filter rock
and armor rock. This was done by the rock
placement vessel Jan Steen using the same
rock transport spreads as was used at
Chayvo. This is further discussed below
under “Chayvo offshore pipelines”.



Personnel accommodation vessels
The Trinity Supporter was “home” for
contractor’s personnel and client representa-
tives on site during the project execution.
The vessel provided accommodation for up
to 125 persons, craneage and sufficient
space for stores. The number of beds was
increased during preparation for mobilisa-
tion to 150. Good communications, which
included email and Internet use, were
ensured by a permanent satellite up-link.
From the outset the whole construction
crew was made aware of the remoteness of
the work location. Despite this the morale
on board was good, which was ensured by
good western standard catering services, 
a well equipped gym and free availability of
internet on board amongst other amenities
(Figure 23).

Locating a suitable vessel was not easy 
and became one of the critical activities,
because of the process for the flag
dispensation required for entry into the

Russian Federation. In the end two suitable
vessels were found. The other vessel, “Beta”,
was used by the pipe lay subcontractor 
and provided accommodation to all pipe
laying personnel, which amounted to
approx. 200 people. 
During 2006 one smaller accommodation
vessel, the Russian ship named Akademik
Shokalskiy, was used in conjunction with
the Jan Steen and Coastal Worker
operations to accommodate another
approx. 20 passengers, including the 
diving crew, client and Russian authorities
representatives (Figure 23). 

CHAYVO OFFSHORE PIPELINES

The Chayvo Offshore Pipelines work involved
the trenching and backfilling for the 11 km
long flowlines from Chayvo beach to the
Orlan platform, the installation of the
cofferdam at the landfall, and the installation
of the multi-layered erosion protection rock

around the Orlan platform, which was
installed by others mid July 2005 (see
Figures 1 and 2). The pipe pulls of both
flowlines to shore were carried out by the
main contractor. Special dredging tasks
were the dredging of the access pit for the
pipe spools and two glory holes for the
platform’s cathodic protection system
anodes.

Landfall construction
Since the pipe pulls of the flowlines were
scheduled during early July this meant that
cofferdam construction needed to start
during the winter season. A 150-m
cofferdam with two wing walls was
constructed amidst snow and ice (Figure 24).

The commercially most attractive solution
was to import all the equipment and all
sheet pile materials on a temporary basis
into the Russian Federation. It arrived in
Korsakov, Sakhalin, onboard a coaster from
Europe.

Figure 23. As a a result of the remoteness of the project, the Trinity Supporter (left) and the Akademik Shokalskiy (right) were home away from home for personnel, crews and

client representatives for the duration of the project.

Figure 24. 

The cofferdam at

Chayvo under

construction amidst

snow and ice.
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Particularly demanding were the conditions
of the roads during transport of the heavy
equipment and sheet piles to the Chayvo
landfall site. To a large extent these
transports suffered from an early thaw
when road conditions became difficult 
and at times impossible. Also the roads 
on site were giving similar problems. 
With substantial additional efforts the
cofferdam was nevertheless completed in
advance of the pipe installation operations.

As can be seen from the aerial photo
(Figure 25), the cofferdam works coincided
with installation of beach erosion protection
for the Chayvo Well Site north of the landfall
site and the deepening of the temporary
work harbor further to the north. 

Pipeline trench dredging and
backfilling

Near shore dredging
An access channel approx. 2 km long from
the open sea towards the cofferdam had to
be dredged to provide access so that the
main contractor’s pipe-lay barge Korushio 2
could perform two pipe pulls. The dredging
was done by the self-propelled cutter suction
dredger Aquarius connected to a 500 m
floating discharge line with a moored spray
pontoon, which delivered the dredged soil
into the designated temporary storage
areas (Figure 26). 

The Korushio 2 then performed the first
pipe pull of the 36” flowline and laid the
pipeline to a position approx. 1200 m
offshore. It then returned to pull the 24”
flowline into the cofferdam structure and
subsequently laid the line all the way to the
Orlan Platform. Finally the 36” flowline was
recovered offshore and also laid towards
the platform. In the meantime the
cofferdam could be closed and the laid
pipelines could be pressure tested. 
Also the main contractor could start tie-in
operations to the valve station of the
onshore pipeline infrastructure (Figure 27).

Offshore trench dredging and backfilling
Trench dredging and backfilling was
performed by a number of trailing suction
hopper dredgers, including the Volvox Asia,
Kaishuu and Amerigo Vespucci, assisted at

times by cutter suction dredgers Aquarius
and Leonardo Da Vinci (Figure 28). A total
of 1.3 million m3 was dredged and the
sediment discharged in designated temporary
storage areas for later use as backfill
sediment. Burial requirements for the 
flowlines necessitated dredging to a trench
depth of up to 5 m in places in water
depths ranging from 8 m to 20 m. 
Side slopes were generally 1 in 4 and the
seabed consisted of dense to very dense
sand. 

Backfilling constituted around 1.0 million m3.
Backfilling was required to be done by
pumping back through the suction tube
rather than by large mass disposal through
the bottom doors to avoid shifting of the
pipelines. Special operations performed
were the dredging of the access pit
(pipeline interface) for the two spools to
the Orlan platform, two anode pits for the
Orlan platform cathodic protection system
components and some seabed levelling
prior to the Orlan platform set-down
operations on July 15 2005.

Figure 25. An aerial overview of the Chayvo pipeline landfall, well site and temporary harbour looking northwards.

Figure 26. Self-propelled cutter suction dredger

Aquarius dredging at the cofferdam. 

Figure 27. The pipe-lay barge Korushio 2 performing the

36”pipe pull towards the Orlan Plaform.

Figure 28. The Volvox Asia pictured

here was one of several trailing

suction hopper dredgers used for

offshore trench dredging.
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Pipeline de-burial operations 
Because the installation of the two pipe
spools between the laid pipeline and the
Orlan platform could not be achieved
during the 2005 work season, the pipeline
ends had been covered with backfill sand
at the end of the season. For the start-up
of pipe spools installation these pipe ends
had to be uncovered. To do this the trailing
suction hopper dredger HAM 312 was
mobilised from Dubai to Sakhalin. 
The vessel was converted and equipped
with a mass-flow device at the end of the
suction pipe. By pumping water back through
the suction pipe, a rather large flow with
sufficient pressure could be directed towards
and very close to the seabed. This mass flow
eroded the backfilled sand and brought it
into suspension. The tidal currents then
transported it away from the dredged area.
The pipe was lowered to a position not less
than 2 m above the pipeline(s) to avoid the
draghead touching the pipe(s). 

This system performed successfully in removing
some 20,000 m3 of sand, but became, 
as expected, less effective the deeper the
trench became. It was foreseen that the
mass flow system could not remove all sand
directly around the pipelines. This caused the
main contractor to mobilise a submersible
pump frame on their construction barge to
remove minor quantities of sand.

ORLAN PLATFORM

Erosion protection installation (2005+2006)
The Orlan platform’s steel base with skirts
measures approx. 90 x 90 m and is installed
in 15 m of water depth on a large sand
ridge. Within days following its installation,
substantial scour effects occurred caused by
the relatively strong tidal currents around
the platform. This required unscheduled
remedial work and additional rock and
caused many deviations from the planned
work right from the start.

The general erosion protection design showed
two rock layers (D- and C-type rock) with 
a coarser armor layer (B-type rock) added 
at the corners of the platform base 
(see Section D in Figure 29). In order to
protect the pipeline interface location on

the northeast side of the platform against
ingress of large amounts of sand, an artificial
channel was created by placing two rows
of containers out from the platform in the
pre-dredged pit. This created a channel
with fixed width in which the pipe handling
equipment needed to be located later. 
The containers were filled with course
gravel (D-type rock) for stability and rock
berms were built against the containers.

The design of the pipeline interface erosion
protection was extensively tested in a model
basin in Ottawa, Canada. The design is shown
in Section A in Figure 29. Large 5 to 7 tonne
blocks (type A rock) will form the top layer
of the erosion protection in this location.

Erosion protection rock types and amounts
Table I shows the gradations applied in the
erosion protection design, the cover on the
anode pits and pipeline interface, as well 

as over the pipeline corridor close to the
platform. A total of approx. 80,000 tonnes
of rock was placed in 2005, including the
additional amounts for urgent remedial
work caused by the occurrence of scour
holes around the platform immediately
after its installation in the field. Another
approx. 60,000 tonnes was placed in 2006
at Chayvo. 

Operations around Orlan of other work
spreads (DSV Seaway Hawk and platform
supply boats) required regulation of the
frequent simultaneous operations (SIMOPS).
Initially the diving support vessel was given
priority in installation of anode cabling
around the platform, but later the erosion
protection installation activities were given
free access to the platform perimeter as
much as possible. The platform,
understandably, could not function without
regular offloading of supplies from the 
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Figure 29. Principle drawing of the design for erosion protection at Orlan platform. 

Table I. Gradations applied in the erosion protection design.

Type Gradation
From (Mass) To (Mass) From (Size) To (Size)

A 3750 kg 6250 kg
B 325 kg 625 kg
C 10 kg* 325 kg* 200 mm 600 mm
D 4.75 mm 125 mm



large platform supply vessels (Figure 30). 
The organisation of this at times difficult task
lay in the hands of the Offshore Installation
Manager on the platform. This was organised
by introducing a strict reporting system,
whenever a vessel needed to enter the 500 m
zone around the platform.

As a result of various and frequent weather
delays and the inevitable short summer
working window at Chayvo the two pipe
spools (24” and 36”) could not be installed
during the 2005 work season. Figure 31A
shows the situation achieved at the end of
the 2005 construction season. In addition
to this protection an additional temporary
protection was placed over the pipeline
interface area, consisting of large 3 m3 sand-
bags and D- and C-type rock. This influenced
the 2006 operations, since this temporary
protection needed to be removed before
remaining construction operations could
resume. The second drawing (Figure 31B)
shows the final situation expected at the
end of the 2006 season.

Installation methods and spread
For the execution of the rock placement
services the DP Class 2 rock placement
vessel Jan Steen was used both during
2005 and 2006. The Jan Steen is equipped
with side-stone placement facilities on both
sides of the vessel and for this project was
equipped with a 20 m retractable steel fall
pipe. Moreover using her onboard crane,
she is able to place the large 5 to 7 tonne
individual rocks (A-type rock). 

Transfer of rock from the transport barges
to the Jan Steen is done while both vessels
are alongside each other at sea at a
distance of about one nautical mile from
the Orlan platform. Adequate fendering
between vessels is provided. The vessel is
equipped with state-of-the-art survey
equipment (e.g. multi-beam echo sounders
and profilers) and operates with a 3D-rock
placement model in which each change or
planned addition to the erosion protection
is monitored and logged (Figure 32).

For the transport and storage of rock
material, two large submersible barges with
a DWT of 24,000 T were used. During 2005
these were the rock barge Giant 3 with tug

Figure 30. The platform could not function without regular offloading of supplies from large icebreaking platform

supply vessels such as this.

A

B

Figure 31. A, A drawing

of the erosion protection

status at the close of 

the 2005 season. The two

uninstalled pipe spools 

and the pipeline with 

ends uncovered are circled. 

B, A drawing of the 

erosion protection when

finished in 2006. 

Smit Luzon and rock barge Ocean Seal with
tug Hua An. During 2006 Rock barge Giant 3
with tug IOS Glory and Rock barge Giant 2
with tug IOS Victory were used (Figure 33).

All barges were outfitted with a concrete
layer as deck protection and a 2.5 m high
coaming to contain the rock. For rock
transfer operations each barge was further

equipped with two large excavators and
two wheel loaders. The rock material was
produced at a quarry near the harbour of
Vostochny near Vladivostok and shipped
from there. Barges were loaded by driving
trucks directly onto the barge via a heavy-
duty ramp and tipping on the deck. A stock-
pile of approx. two barge loads was kept
on the quayside at the loading location. 
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delays and under good weather conditions.
Local support infrastructure is very minimal,
if not absent, on site and limited in the
capital of Sakhalin, Yuzhno-Sakhalinsk. 
Any spares coming from abroad usually
spend 2 to 3 weeks in customs.

Visa and related matters
During the preparations for the construction
phase of the Project in early 2005 it became
clear that seaman’s books alone for the
marine crew were no longer accepted as
entry documents into the Russian Federation.
The Russian Border Guards required formal
entry visas for all crew, including all marine
crew of all supporting vessels. This became
known in February with a May-start on site
in view. The result was a huge number of
visa applications, since applications for back-
up crew also needed to be processed in time.
All in all over 1200 visas were applied for
(including both Chavyo and Tatar Strait).
Apart from the time involved, a cost of over
800,000 Euros was incurred for handling
personnel and direct visa costs.

Furthermore, all foreign personnel seeking
multiple entry visas were required to submit
the results of an HIV test. In addition, the
operator of Sakhalin-1 facilities required a
drug and alcohol test for every worker prior
to going to work in Sakhalin. Also note-
worthy is that this contractor was not the
only party wanting to start working in
Sakhalin during the summer window of
opportunity in May 2005. At times there
were over 1500 applications per week
being presented. The visa bureau in
Yuzhno-Sakhalinsk has only a limited
number of personnel and the personnel
was only able to register and produce 
50 invitation letters per day for 6 days per
week at best.

Permits and licences
Last but not least, a project of this magnitude
anywhere in the world, but in particular in
Russia, requires a long, labourious and time-
consuming process to obtain the required
permits, licences, approvals and concurrences
from national/federal, regional and local
governmental authorities.

Whilst most of the activity to obtain these
approvals lies with the operating consortium

Figure 32. Rock placement vessel Jan Steen during rock transfer offshore. 

Figure 33. Rock barge Giant 3 leaving Vostochny (near Vladivostok) to bring quarried rock to Chayvo.

LOGISTIC CHALLENGES

Crew changes and supply of materials
and spares
Both work locations Tatar Strait and Chayvo
are very remote. Very long journeys are
required for all foreign personnel to get to

the vessels, requiring careful planning of crew
changes and supply of materials and spares.
A typical journey from the Netherlands to Tatar
Strait required a flight of over 12 hours, a
train ride of 12 hours, a 2-hour bumpy ride
in a four-wheel drive truck and a journey by
crewboat of 8 hours. All of this excluding
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of the oil and gas facilities, the main
contractor and the major subcontractors
were required to provide their specific input
into the documentation in time. They also
needed to take care of those licences,
permits and approvals that were required
for conducting their own business in the
Russian Federation, e.g. the Contractor’s
Construction Licence or Gostroy Licence.

Without trying to be complete, an idea is
given below of the long permit application
process: 
• The Project was commercially announced

at the end of 2001. This enabled the
Project to a transition from explorations
to development stage. 

• The project received positive conclusion
of the State Ecological Expert Review
(SEER) in July 2002 for both the
Extended Reach Drilling and the Phase 1
Development Justification of Investment
(JoI). In October 2002 the Glavgosexpertiza
of Russia approved the JoI for the
Sakhalin-1 Project. Favourable conclusions
had previously been received from 
the Ministry of Natural Resources and
the Ministry of Development and Trade. 
This was a key milestone and allowed
the Project to proceed to the next stage,
that of the TEOC or Technical and
Economic Substantiation of Construction. 

• In April 2003 the Authorised State Body
approved the Development Programme
and Budget for the Sakhalin-1 Project. 

• In February 2004 the Ministry of Natural
Resources of the Russian Federation
approved the positive conclusion of the
SEER-Panel on the TEOC for Phase 1 of
the Development of the Sakhalin-1
Project. This Panel, comprising 49
leading Russian experts from the Russian
academia, technical and environmental
organisations of the Russian Federation.
In April 2004 the Russian Federation
approved the TEOC for Phase I of the
Sakhalin-1 Project. This approval is the
key milestone that allows the operator
to commence construction.

Each of these major approvals required
literally hundreds of other approvals and
concurrences as pre-requisites from tens 
of Russian federal and local government
agencies. Further permits and documenta-

tion entailed:
• Land Allocation Permits; 
• Permits to Construct Landfalls;
• Construction Permit for a Subsea

Pipeline and for the ORLAN platform 
(or: Offshore Installation Permit); 

• Water Use Licence and Water Use
Agreement, including a fish damage
simulation study and cost calculation;

• Permission for temporary import of
foreign flag construction fleet/Cabotage
Permit (also called the ‘Flag Waiver’);

• Development of project Detailed Design
Documentation in accordance with
Russian rules, regulations and legislation;

• Development of an Oil Spill Response
Plan and facilities, integrated with main
contractor and client;

• Marine Mammal Protection Plan (including
the last 100 Western Gray Whales !);

• Navigation Safety Plan for both work sites
at Chayvo and Tatar Strait (shipping lane);

• Severe Weather Plan (typhoons during
the autumn);

• Medical Evacuation Plan, integrated with
main contractor and client;

• Waste Management Plan (for vessels);
• Air Emission Permit; Waste Disposal Permit;
• Development of environmental reporting

on air emissions, waste management,
WUL compliance, socio-economic
statistics of employed persons and so on;

• Execution of pre- and post-construction
environmental surveys, as well as
monitoring during construction;

• Inspection and Test Plans; Development
of the project As-Built and
Commissioning Dossier;

• and numerous ‘Akts of Transfer’ of the
facilities to the Russian Authorities.

CONCLUSIONS

The Sakhalin-1 Project in the Russian Far
East was a many-facetted and challenging
project involving several co-venture partners
each working within their areas of expertise.
The cooperation amongst these partners
was essential to the successful completion
of the task. During the dredging, trenching
and rock placement works, several
challenges specific to the remoteness of the
project and the severe weather conditions
were encountered. The remoteness of the

site in the Far Eastern part of Russia meant
that transporting crews and other
personnel to the area required carefully
designed logistics, allowing time both for
extensive travel and for obtaining the
necessary legal documentation. 

The extreme distances that foreign
personnel had to travel to get to the vessels
demanded precise planning of crew
changes. It also meant providing
satisfactory accommodations on vessels
nearby the work areas.

The absence of any local support
infrastructure on site meant that working
there also required planning of the delivery
and presence of supplies of materials and
spares. Each piece of equipment needed to
be well outfitted, well maintained and
equipped with more than normal spare
parts. The ability to replace parts and make
repairs in a timely fashion was essential to
avoid unwelcome, costly delays. 

The magnitude of this challenge was
enhanced by the inevitable short summer
working window in Sakhalin which lasts
from June to October. Winter ice clears
during the end of May and in October the
typhoon season starts with ice returning in
November. This tight window did indeed
hinder the completion of certain aspects of
the operation which had to be postponed
until summer of the following year. 

The completion of both Tatar Strait crossing
and Chayvo offshore pipelines works were
continued in 2006 with the Tatar Strait
crossing being finalised during July and at
Chayvo the final work at the base of the
Orlan platform being installed in August
and the completion of the erosion
protection rock over these spools being
completed during October 2006. 

The enormity of such an offshore project in
a severe climate demands flexibility and
innovative organisation regarding crews,
vessels and materials. The satisfactory
completion of the dredging works
emphasizes the significant contribution 
the dredging industry makes to the
development of maritime infrastructure 
for offshore resources.



During the last decade dredging and
maritime construction projects have
increased in scale and complexity.
Successfully managing the risks inherent in
such projects requires a partnership
approach and good communication
between the Client, Engineer and
Contractor. On October 12-13 at the Hilton
Docklands in London, UK, these issues were
addressed at a conference on “Contract
management for dredging and maritime
construction”, which was organised by the
Institution of Civil Engineers (ICE), the
International Association of Dredging
Companies (IADC) and the Central
Dredging Association (CEDA).

The conference was well attended with 
120 participants including clients, consulting
engineers, contractors, lawyers and project
financiers from Europe, the Middle East,
Southeast Asia and Australia. It highlighted
the capital-intensive nature of dredging and
maritime construction works compared to
other civil works, which are more labour-
intensive, and the need for trust and
transparency at all stages of the project.

Each of eight speakers gave presentations
on specific topics in the morning sessions.
In the afternoon, interactive workshops

were held on each of the topics, with the
lead experts present. A team of facilitators
and reporters from Prospex, a Belgian firm
with extensive experience in international
and multi-stakeholder settings, guided the
progress of the discussions. 

SESSIONS, WORKSHOPS, KEYNOTES

The sessions and workshops presented were: 
• Pre-tender information (presenter 

John Land, Dredging Research Ltd)
• Environmental issues during the

preparation stage (Wouter Dirks, Van Oord)
• The balance between technical and

functional requirements (Dirk Heijboer,
Royal Haskoning)

• Choice of form of contract (Hendrik Postma,
Royal Boskalis Westminster)

• Tender procedures (Luc Imbrechts, 
Jan De Nul)

• Project finance (Michael Dinham, 
ING Bank)

• Liability issues (Victoria Hughes, Galatea
Underwriting Agencies Ltd, and Adrian
Durkin, North of England P&I Association)

• Dispute settlement (Edward Corbett,
FIDIC D&R Working Group)

In addition to the plenary sessions, two
keynote speeches were given. Hugo de
Vlieger of the DEME Group gave attendees
his view on the lessons learned from the
past, comparing a “job from hell” to a 
“job from heaven”. Robert van Gelder,
President of the IADC, looked into the
future and at the factors that will shape 
the dredging and maritime construction
industry in the coming years.

During the workshops key aspects of each
topic were discussed and experiences were
shared. Many of the discussions focused 
on interfacing amongst the contracting
parties, the definition of responsibilities 
and risk allocation. In particular, there was
broad agreement that an effective dialogue
needs to be established between clients,
engineers and contractors in the early
stages of a project if the benefits of their
experience are to be maximised. Such early
dialogue also facilitates the achievement of
a satisfactory balance between the client’s
technical requirements and the design and
specification of the works. Minimum
environmental requirements should be
made clear during the tender phase and

CONFERENCE AND WORKSHOPS ON
CONTRACT MANAGEMENT FOR DREDGING
AND MARITIME CONSTRUCTION
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Above, interactive participation made the conference

and workshops stimulating and enhanced the exchange

of information.



care taken to ensure that these are
compatible with the technical specifications
of the project. 

At the workshop on pre-tender information
issues of responsibilities, client motivation
and foresee-ability, risk analysis and
methodology were explored. Some felt that
“it is the client’s hole, and therefore their
responsibility”. In practice this attitude is
often not advantageous. Feedback between
client, consultants and contractors on 
pre-tender information during data
collection minimises risks and therefore
should be encouraged. The general
consensus was that more time and funds
need to be invested in the pre-tender phase
to provide adequate information.  

The issue of the less experienced client 
was highlighted when discussing the
balance between technical and functional
requirements. It was agreed that lack of
experience can lead to unnecessary
requirements to use techniques and
equipment that are not appropriate for the
job. Trusting the contractors and allowing
them more flexibility can lead to more
reasonable cost estimates.

Trust was also an essential ingredient of 
the discussion about the choice of form 
of contract. The so-called alliance contract
was discussed as a means of forging a spirit
of cooperation between the contractor and
client. Transparency and a less competitive
attitude characterising this form of working
together demand a mature mindset. In an
ideal world, contractors and clients would

share risks and responsibilities, or at least
define who is responsible for which risk,
and equally important, they would share
the benefits.

Although prices are rising for many reasons,
including increased environmental concerns,
cutting corners is a risky business. Using a
contractor coming in at a lower price by
“trying to get away” with certain environ-
mental requirements is not really a plan for a
successful project. In several workshops the
idea of a code of conduct was put forward
with the suggestion that perhaps the IADC or
a United Nations agency could take the lead.

The workshop on dispute settlement brought
forth a serious debate on the merits Dispute
Adjudication Boards and the enforcement of
the results of dispute resolution. Possible
modifications to the FIDIC contract models
were suggested. Ultimately the conclusion
had to be drawn that dispute prevention
through trust, transparency and dialogue was
by far the best solution. 

Amongst many attendees the role of 
the consultant was emphasised as having
an important influence in improving
communication between contractor and
client. Since the consultants are often more
experienced with the dredging process than
the client, they should be providing the
client with insights and data to encourage
adequate pre-tender information. Using the
same consultant throughout the process
from project design to implementation was
also recommended. Additionally, if a project
is technically not feasible, the consultants
should say so. The increasingly cost-driven
procurement of consulting engineers was
viewed with concern and considered by
many to be a false economy that can,
ultimately, cost the client millions of Euros.

To save time and money during project
execution, the whole process of tendering
should be seen as a dialogue. For less
experienced clients this can be a chance 
to learn about the risks involved. Project
funding is also influenced by risk factors
and it was suggested that clients might
seek financial consultants, in addition to
engineering consultants, at an earlier stage
of project development.

Another important conclusion was the
importance of engaging with legislators
and regulators. In fact, during the
workshop on environmental issues the
discussion focused on the communication
obstacles that can arise between
stakeholders and client. Dialogue with
legislators (and indeed the general public)
was seen as the key to ensuring that
regulatory measures to protect the
environment are both effective and
practical. Several participants suggested
that legislators should have attended 
this conference, as improving their
understanding of dredging would help
avoid the imposition of unnecessarily costly
and sometimes ineffective or inappropriate
environmental measures.

The atmosphere at the conference clearly
indicated that this was a learning experience
and the need for communication, trust-
building and realistic risk analysis is
essential. In the end avoiding unpleasant
surprises is to the advantage of all parties.
The more cooperation between all involved
the better the chances are of a smooth
working relationship and an end result
which is to everyone’s satisfaction. 

The format of the conference encouraged
informative and constructive exchange of
views between participants and was
regarded as an important factor in its
success. The conference report, including
the speaker presentations, will be available
late November through the conference
website (www.dcm-conference.org) and 
the websites of CEDA (www.dredging.org)
and IADC (www.iadc-dredging.com). 

Based on the very positive response of the
participants, follow-up workshops are being
organised and will be announced on the
CEDA, IADC and ICE websites.

For more information please contact:
John Land, CEDA UK and conference
chairman, johnland@drl.com
Anna Csiti, General Manager CEDA,
csiti@dredging.org 
Constantijn Dolmans, Secretary General
IADC, dolmans@iadc-dredging.com 
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REDUCTION OF HURRICANE IMPACT 
BY RE-CREATION OF MARSHLANDS 
AND BARRIER ISLANDS

C.J. OTTEN, PIETER BAKKER AND MARTIJN MEIJER

ABSTRACT

Hurricanes pose a serious threat to existence
along a large part of the coastline of the
United States, including the whole Gulf coast
and the southern part of the Atlantic coast.
Almost every year several areas suffer from
significant casualties and damage caused by
hurricane winds, rain and storm surge. From
an experienced coastal engineering viewpoint,
it should be possible to mitigate the impact of
the storm surge part of the problem. A typical
coastal scenario is diminishing marshlands
protected by shrinking barrier islands. Both 
re-creating marshlands and strengthening
barrier islands can contribute to mitigating 
the impact of storm surges. But a relevant
reduction of dangerous storm surge heights
means re-creating immense surfaces of
marshlands using vast quantities of sediment. 

Re-creating barrier islands into real barriers
is far more promising. To demonstrate the
feasibility a study area was selected:
Terrebonne Bay with Port Fourchon, a stretch
of coast of 65 km (40 mile) long, south of
New Orleans. Typical cross sections are
designed with narrowed channels between
islands, to block the local storm surge from
category 3 and 5 hurricanes, needing an
estimated 40 million m3 (53 M yd3). Designed

slopes depend on use of coarse sand (250
micron, 0-1 phi), and sufficient supplies
were found at a distance of 200-250 km
(120-150 Nm) in the coastal area south of
Mobile, Alabama at depths from 30 to 80 m
(100 to 250 ft). This would take a one-day
cycle time for existing jumbo self-propelled
trailing hopper dredgers. Access channels
are foreseen to deliver the sand to pits with
cutter suction dredgers that pump the
sediment ashore over distances of 5 to 15 km
(3 to 9 mile). This method of operation
leads to a rough cost estimate for course
sand of $11/m3 ($15/yd3); backfill and clay
from local supplies will be less expensive.
Maintenance costs are not estimated; they
are mainly expected to arise from erosion
of island heads owing to increased water
velocities in narrowed channels. Estimated
total costs of the whole 65 km stretch of
Terrebonne Bay could amount to some
$500 M. 

Though not all aspects could be taken into
account in this feasibility study, nevertheless,
examination of local circumstances in the
light of previous dredging experience
demonstrates that re-creating barrier islands
into real barriers is a solution worth
examining in greater detail. This paper was
first presented at the WEDA Conference in
San Diego, California in June 2006 and is
published in a somewhat different version
with permission.

INTRODUCTION

On the morning of August 29, 2005
hurricane Katrina made landfall in coastal
Louisiana causing a tremendous amount of
damage. Coastal Mississippi and Alabama
were also struck by storm surges up to 
34 feet high. Katrina is one of the deadliest
hurricanes ever recorded in the United
States. Apart from that, Katrina has been
estimated to have caused $75 billion in
damages making it the most costly natural
disaster in history of the US (Figure 1).

The 2005 Atlantic hurricane season is the
most active hurricane season in recorded
history. Figure 2 shows the 15 hurricanes
recorded, a number far above the yearly

Above, Experience with creating sandy structures is

readily available, such as the work done in Dubai where

enormous dredging and land reclamation works have

recently taken place. It is projected that it would take 

a one-day cycle time for existing jumbo self-propelled

trailing hopper dredgers such as pictured here to

transport sufficient material 250 km from offshore

Alabama to the Louisiana coastal area.
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average of 7.8 hurricanes (Blake et al.
2005). In the last century this average has
risen from 5.2 to 7.8. Despite this growing
hurricane threat, coastal populations have
grown drastically in the last decennia. 
This combination leads to an increased risk
of new catastrophes like Katrina, making 
a more pro-active approach to coastal
protection desirable in order to create 
an acceptable safety level. Clearly, a full-
scale investigation, including all possible
aspects inherently connected to the size 
of the problem, will take decades of
multidisciplinary teams of scientists. In this
article only existing regional information
available from literature and public internet
sites has been interpreted, using European
expertise in maintaining sea defences 
to assess whether or not these coastal
engineering solutions could mitigate effects
of storm surges inherent in more dangerous
hurricanes. 

DAMAGE DONE BY HURRICANES

Hurricanes are tropical cyclones formed in
the Atlantic basin, with counter-clockwise
rotating surface winds of 74 mph or greater.
A tropical cyclone has a much lower air
pressure in its center (the eye) than in its
periphery; this is what causes the strong
spiraling winds towards the eye. Hurricanes

develop from tropical storms as they gain
strength above warm ocean waters. They
are classified by wind strength using the
Saffir-Simpson Hurricane Scale (Table I, 
ref: http://hurricanetrack.com/ncstormsurge/
srginf.html#first).

In the last century, 165 hurricanes have made
landfall on the US mainland (Blake et al.
2005). Throughout history hurricanes have
caused a tremendous amount of damage in
coastal areas. The origin of this damage 
can be divided in three main categories:
wind, rain and storm surge. Large death
totals are primarily a result of a 15 ft, or
higher, storm surge (Blake et al. 2005).
Before 1970, nine out of ten deaths caused
by hurricanes were caused by storm surges.
Today this figure is lower, as early warning
systems reduce the chance of unexpected
surges allowing residential areas to be
evacuated in time.

(http://www.cnn.com/WEATHER/9909/20/
hurricane.deaths/). But early warnings
cannot avoid the structural and economic
damage done by a hurricane’s surge. 
Burrus et al. (2000) found that the average
annual US hurricane damage for the 
73 years ending in 1997 was $5.2 billion,
much of which is attributable to storm
surge (http://www.ecu.edu/coas/floyd/
papers/floyd003.pdf.). In recent years
damage by a number of individual
hurricanes has reached very high levels
(Table II.)

Based on this information, the conclusion 
is that storm surge can be seen as a far
greater threat than excessive wind or
rainfall. Coastal engineering measures will
not be able to influence damage done by
wind, will hardly be able to influence
damage done by rainfall, but could very
well reduce damage done by its most
prominent cause, storm surge. 

Figure 1. The path of hurricane Katrina.

Figure 2. Paths of 2005 hurricanes. From: A New Framework for Planning the

Future of Coastal Louisiana after the Hurricanes of 2005 by Working Group for

Post-Hurricane Planning for the Louisiana Coast January 26, 2006.

http://www.umces.edu/la-restore/New%20Framework%20Final.pdf 

Table I. Hurricane classification.

Scale number Winds Surge Hs
Damage

(Category) (Mph) (Feet) (m)
1 74-95 4 to 5 4-8 Minimal
2 96-110 6 to 8 6-10 Moderate
3 111-130 9 to 12 8-12 Extensive
4 131-155 13 to 18 10-14 Extreme
5 > 155 > 18 12-17 Catastrophic
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STORM SURGE PROPERTIES TO
CONSIDER

A storm surge is a fast water level rise
driven by a hurricane as it approaches the
coast. Low air pressure and strong winds
continually pull water up towards the
centre of the storm. The height of a surge
depends strongly on the bathymetry of the
shore face. If the hurricane is still above
deep water the surge is not able to grow
very high, as the water can be dispersed
down and away from the hurricane. 

If a hurricane passes a long shallow shore
face before it reaches the shore, the water
cannot escape downwards any more and
the surge grows. 

On a long, flat continental shelf a higher
surge will develop than on a short, steep
shelf. Wave energy, however, will have
more chance to dissipate by breaking on 
a flat shelf than on a steep shelf, so waves
might be lower. The height of a surge also
depends on the magnitude, speed and 
path of a storm. Highest surges can be
expected in the Right-Front Quadrant of
the hurricane, as wind speeds are highest
in this part. Also the configuration of the
coastline is highly important. As with 
tides the shape of the coast can have a
funneling effect, leading to even higher
surge heights.  

Under reasonable common circumstances 
a surge can reach heights of over 8 m 
(25 feet). Katrina’s highest surge elevation
was measured at Bay St Louis where the
surge grew to 10.5 m (34 ft). Additionally
there are the wind-driven waves on top of
the surge. A combination of surge, waves
and high tide can have a devastating
impact on the coast, damaging everything
in its path. The amount of damage done 
by a storm surge depends on its height, 
on the shape and condition of the
beachfront, and the possibilities to dissipate
energy after crossing the beachfront.
Marshlands have dissipating properties, 
but large stretches are needed to reduce a
high storm surge to a more or less harmless
level. Scientist estimates are that every 
2.7 miles of wetland can absorb 1 foot of
storm surge (USACE 1961). High sandy
dune ridges of adequate sizes are capable
of withstanding waves and surges of a
storm. Some 3000 km of US hurricane-
threatened coastline consist of dunes, 
with or without marshlands lying behind
them. When not directly attached to the
mainland these dunes form a line of 
barrier islands along the coast. 

Partly because of human activities, barrier
islands and marshlands are eroding in many
places. Eroding marshlands lose their
dissipating properties and eroding barrier
islands can only withstand lower-classed

hurricanes; moreover they decrease 
protection for erosion of their connected
marshlands. Marshland creation or 
re-creation offers a possible way to reduce
the threat of storm surges. When restoring
formerly interrupted sediment nourishment
to these areas can accomplish this, 
re-creation will be gradually and naturally,
hardly influencing existing use and values.
When it has to be done by artificial
sediment supplies, it will need vast amounts
of sediment and will have large-scale
effects, owing to the large areas needed 
for a relevant dissipation of surge energy. 
In most circumstances this will not be the
most feasible way to increase protection
from hurricanes.

Based on experiences in the Netherlands
with creation and maintenance of sandy
sea defences calculated to withstand a
once-every-10,000-year storm, and with the
construction of artificial islands and barriers
in other parts of the world, re-creation of
barrier islands and dunes to effective
barriers could be a feasible way to improve
the safety level. The feasibility depends
primarily upon the match between this
expertise and the local US circumstances,
especially the natural processes that govern
the existence of barrier islands and dunes.
The effectiveness of coastal engineering
measures will be very dependant upon the
possibilities to “work with nature”.

Table II. Hurricane damage.

Most Expensive Hurricanes on the Atlantic and Gulf Coasts
Rank Name Year Category Damage (U.S.) Land fall Surge (ft) Main cause damage
1 Katrina 2005 4 $80,000,000,000 LA/MS 20-30 Surge
2 Andrew 1992 5 $43,672,000,000 FL/LA 17 Wind/Surge
3 Charley 2004 4 $15,000,000,000 FL 7 Wind
4 Wilma 2005 3 $14,400,000,000 FL - Wind/Surge/Rain
5 Ivan 2004 3 $14,200,000,000 AL/FL 10-15 Surge/Rain
6 Hugo 1989 4 $12,500,000,000 SC 21 Surge
7 Agnes 1972 1 $11,290,000,000 FL - Rain
8 Betsy 1965 3 $10,800,000,000 FL/LA 10 Surge
6 Rita 2005 3 $  9,400,000,000 LA 15-20 Surge
7 Frances 2004 2 $  8,900,000,000 FL 6 Rain
8 Camille 1969 5 $  8,889,000,000 LA/MS 24 Wind/Surge/Rain
9 Diane 1955 1 $  7,000,000,000 NE US - Rain
10 Jeanne 2004 3 $  6,900,000,000 FL - Rain

Note: Damages are listed in US dollars and are adjusted for inflation.

(adjusted from: http://www.nhc.noaa.gov/pastcost2.shtml. http://www.nhc.noaa.gov/HAW2/english/history.shtml#opal and wikipedia)
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FORMATION OF BARRIER ISLANDS 

Three main theories describe barrier island
formation (http://w3.salemstate.edu/
~lhanson/gls214/gls214_barrier_isl.htm): 
1. The emergence theory – This theory

implies that an offshore sand shoal will
continue to grow vertically, as the material
on the seafloor is reworked by the waves.
Eventually the accumulating bar emerges
above sea level, forming a barrier island.

2. The submergence theory – The initial
physical condition of this concept is a
mainland with a dune complex and a
low marshland separating the higher
inlands from the beach ridges. In the
past, rising sea levels are supposed to
have flooded the marshlands, creating
barrier islands, separated from the
mainland by shallow lagoons.

3. The sand spit propagation theory –
Growth of sand spits is a result of the
erosion of headlands and long-shore
sediment transport. Islands are formed
as storms eventually breach through the
elongated spits.

Schwartz (1971) concluded that barrier island
formation is most probably a combination
of all three theories. He found only a few
barrier islands around the world, in which
formation resulted from only one of these
theories. Most systems are much more
complex, as demonstrated by the barrier
islands of the Louisiana coast, which are
thought to have been formed by a
combination of theories 2 and 3, the
submergence and the sand spit theories.

Many of the barrier islands along the US
coast are eroding mainly because of a relative
sea level change and a change of sediment
supply (Carter 1988). A rising or falling sea
level results in massive sediment transport; 
a stable sea level allows the beach profile to
adjust and to reach an equilibrium profile. 
In the case of a rising sea level and sufficient
sediment supply the barrier should be able
to adjust and retreat landward (transgression
of the sea). But with too little sediment
supply, the barrier might submerge and
eventually disappear completely. 
(ref: http://www.usace.army.mil/inet/
usace-docs/eng-manuals/em1110-2-1810/
c-3.pdf)

Large storms will cause heavy visible instant
erosion on barrier islands and dunes. When
a storm surge not exceeding the dune height
reaches the forefront, the steep dune profile
will collapse and large quantities of sand will
be deposited on the beach and foreshore.
As a result the beach slope will become
gentler, dissipating more wave energy,
resulting in smaller waves attacking the
remaining profile. Collapsing of the profile
will decrease until a new equilibrium is
reached; the shape of this equilibrium profile
largely depends on the sediment properties,
mainly the grain size distribution. 

If the dune ridge is wide enough to reach
this stage, or when the duration of the
attack is short, it will withstand the storm.
Afterwards, the local wind and wave
climate will force the beach and dune back
to its former equilibrium profile. This is a
slow morphological process. The dunes
need time to restore, but for most existing
barrier islands and dunes it is a stable
system, and a storm will cause only short-
term erosion. When barrier islands remain
stable, the storm surge will only enter the
back barrier basin through the inlets
between the islands. When these inlets are
and stay relatively small compared to the
basin surface, the water level rise in the
back barrier basin will be substantially
dampened. With the relatively short
duration of the storm surge, rarely longer
than 18 hours, the mainland around the
basin is effectively sheltered.

However, many barrier islands do not seem
to be high and wide enough compared to
storm surge heights that occur during
hurricanes. Once overtopped, they erode
fast and lose their dampening properties in
no time, especially when they consist of only
fine-grained sand. Also some inlets are very
wide. In those cases the filling of the back
barrier basin might only be slightly delayed.
Enlarging the cross section of barrier islands
and extending their length to narrow the
inlets is a feasible coastal engineering
solution. Even creating completely new
barrier islands is quite possible, provided that
the right type of sediment is used. No doubt
it will take large amounts of sediment and
constructing areas as will be shown further
on, but far less than a marshland solution.
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Experience with creating sandy structures
like barrier islands is available, for instance,
in the Middle and Far East. In the Palm
Islands project in Dubai, four immense
artificial islands have been created, three in
the shape of a palm tree and one like a
map of the world (Figure 3). For one island,
“Palm Deira”, an astonishing volume of
one billion m3 of dredged sand is needed.
Another example is the Hong Kong’s
offshore airport Chek Lap Kok where a
total of 237 million m3 of dredging and
land reclamation works was created. 

For designing storm surge barriers based on
existing barrier islands, local site information
is vital. Theoretical solutions can be easily
developed, but no practical solution is
possible without knowledge of at least the
most decisive local circumstances. Feasibility
has to be based on a case study and so for
this article a specific stretch of the Louisiana
Gulf Coast was chosen, for which the most

necessary data could be found documented
on the Internet. 
(ref: http://www.iadc-dredging.com/
downloads/terra/terra-et-aqua_nr92_03.pdf,
http://www.sandandgravel.com/news/
sponsor/jandenul/,
http://www.itp.net/business/features/details.
php?id=3702&category=construction)

LOUISIANA COASTAL AREA

Coastal Louisiana has one of the most
significant delta areas in world. During
thousands of years deposits from the
Mississippi River created a large system of
wetlands, barrier islands and water basins.
Forty percent of all US wetlands are situated
in this area. The wetlands and barrier
islands have protected coastal communities
from the threat of hurricanes for centuries.
The houses, businesses and infrastructure
of more than 2 million people depend on
the protective value of this coastal layout.
Unfortunately these wetlands are
disappearing at an alarming rate (Figure 4
and Figure 5). Since 1930 over 900,000 acres
of wetlands have been lost; the current loss
rate is 16,000 acres a year. If no action is
taken, by the year 2050 55 miles of
hurricane protection levees, 155 miles of
navigation channels and the billion-dollar
oil industry will be threatened and exposed
to open water conditions. Costanza (1989)
has estimated that every acre of wetland has
a storm protective value up to $904 per acre,
which means that every year $23 million of
protective value is lost.

Figure 3. New islands off the coast of Dubai. http://www.iadc-dredging.com/downloads/terra/terra-et-aqua_nr92_03.pdf

Figure 5. Loss of wetlands from 1839, prediction for 2020. www.restoreorretreat.org/ coastal_erosion.html

Figure 4. Creation and erosion of the Mississippi delta. 

http://www.umces.edu/la-restore/New%20Framework%20Final.pdf
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Besides their protective value, the wetlands
of coastal Louisiana have a very high
economic value. The area accounts for 25 to
35% of the national fishery catch, with a
total yield of $300 million a year. Louisiana’s
oil and gas facilities supply almost a quarter
of the countries needs, with a value of 
$16 billion every year. The four large ports 
in Louisiana together handle 20.4% of the
nation’s foreign waterborne commerce all
using the navigation channels in the area.
Besides, the total value of the coastal
infrastructure is estimated at $160 billion.
(http://www.coast2050.gov/lca.htm
http://www.pubs.asce.org/ceonline/ceonline
04/0704feat.html)

The Louisiana coast has had 54 landfalls of
tropical storms and hurricanes in the period
1901-1996, which amounts to once every
1.8 years (Figure 6). If the increase in
occurrence expectancy for the entire Atlantic
basin is taken into account, the Louisiana

coast is expected to have a severe storm
event once every 1.2 years, half of which 
are expected to be hurricanes. Two of the 
54 storms that struck coastal Louisiana were
category 4 hurricanes and one of the two
recorded category 5 hurricanes that struck
the US coast made landfall very close to
Louisiana. It seems that Louisiana has a high
and rising hurricane risk. The risk of storm
surges may be even higher. Although many
hurricanes lose strength just before making
landfall, as the winds responsible for the
classification of the hurricane subside,
lowering the category of the hurricane. 
But the accompanying storm surge does not
dampen as quickly and the storm surge can
still typical of a higher category.

In the last decades, calls for restoration of
the Louisiana Coastal Area have grown
stronger. Different organisations and
institutes have presented restoration plans;
all included three main engineering aspects: 

• increase sediment supply into the area, 
• divert freshwater into the area in order

to decrease salinity, and 
• restore barrier islands to protect against

storm surges and wave attack.

The coastal area of Louisiana thus gives 
a good opportunity to demonstrate the
feasibility of coastal engineering solutions
for mitigating the effect of hurricane storm
surges by means of barrier island re-creation.
For a basic case study the coastal area of
Terrebonne Bay was selected (Figure 7), with
the Isles Dernieres and Timbalier Islands as
barrier islands. For the case study, Terrebonne
Bay is considered to be a hydrographic unity,
with no important influences from more
western and eastern parts of the coast.

Figure 6. Return period of landfall of category 3 and 5 hurricanes.

 

   

Terrebonne bay

Port Fourchon

Isles Denieres Timbalier Islands

U.S. Geological Survey

Figure 7. Case study area barrier island re-creation.

http://www.lib.utexas.edu/maps/united_states/

fed_lands_2003/louisiana_2003.pdf
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BARRIER ISLAND RE-CREATION

A conceptual design for large-scale
restoration of the barrier islands of coastal
Louisiana is presented here. The shoreline of
the Terrebonne Bay is considered with the
barrier island groups Isles Dernieres and the
Timbalier Islands (Figure 7). This area is one 
of the fastest eroding barrier shorelines in the
US with an erosion speed exceeding 30 feet
per year (US Army Corps of Engineers, 2004).

Acceptable risk is an important issue. As the
risk analyses of hurricanes are very difficult
and the choice is also a political one, two
designs were made. One design is based on
a category 3 hurricane; the other is based on
a category 5 hurricane. For the category 3
design less sand is expected to be necessary
and therefore the construction costs will be
lower. The risk of inundation however will 
be much higher. A Cost Benefit Analysis 
can be made to determine the optimum 
in acceptable risk and construction costs. 

An important aspect when considering
barrier islands as a coastal protection is 
the design cross section. In order to protect
the land behind the back barrier basin 
from flooding as a result of storm surges,
the barrier island must be high enough 
and at the same time wide enough to 
avoid breaching. Furthermore, in order 
to properly act as a barrier against storm
surges, the length of the islands and the
configuration in front of the coastline are
important aspects.

In order to maintain the natural appearance,
the choice was made to reconstruct the
barrier islands using coarse sand. 
As explained earlier, medium or coarse sand
is better suited for constructing a steep
slope of the dune front, which is necessary
in order to obtain the desired crest height.
Furthermore, experience has shown that
coarse sand is better suitable to protect the
islands from erosion caused by winds and
currents. Coastal Louisiana is known as a
muddy area with a deficit on sand supply.
There are a few offshore sandbars nearby
which may be used as sand source, but
these mainly contain fine to very fine sand.
Coarse sand can however be found further
away. The deployment of jumbo hoppers
makes it more cost effective to obtain high
quality sand from this more distant location. 

Influence of barrier islands
Simulation model MIKE21 (Figure 8)
(www.dhisoftware.com/mike21/Description/
index.htm) is used to determine the effects 
of barrier islands on the wave and surge
heights in the back barrier basin. 
The simulation is performed in two steps.
First a large-scale model is used to calculate
the hurricane-induced winds, waves and
surge in front of the barrier islands; secondly
a small-scale (nested) model is used to
calculate the flooding of the coastal area
behind the barrier islands. In the nested
model, setup is calculated with various
barrier island configurations. The resulting
surge levels of the large-scale model are the
boundary conditions for the nested model.

As mentioned above, two different storms
are modeled, a category 3 and a category 5
hurricane. For the simulation it is assumed
that the barrier islands are high and wide
enough to completely resist the storm surge.
Therefore the surge is only admitted through
the inlets, and the dimensions of these inlets
are very important for determining water
levels and wave penetration inside the back
barrier basin. Multiple runs with different
inlet configurations are executed, in order 
to determine the optimum inlet sizes.

Large scale model
This model (Figure 9) encloses an area of
330 km x 300 km (205 x 186 miles), seaward
of the Terrebonne Bay. A hypothetical
hurricane is simulated in order to determine
the influence of the presence of the barrier
islands on a storm surge. This hurricane
travels towards the shore with a forward
velocity of 20 km/h (12 miles/h, similar to
hurricane Katrina) without losing power,
making landfall at 30 km west of the
Terrebonne Bay. This configuration leads 
to the largest surge heights. MIKE 21
calculates the water levels in three steps:

Figure 8. Model area.

1. The wind fields and air pressure fields
have been calculated based on the track 
of the hurricane and the parameters
describing the hurricane (minimum air
pressure, maximum wind speed and radius). 

2. The wave fields have been calculated
from the wind fields;

3. The current fields and water levels have
been calculated, including wind, wave
and barometric setup.
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The large model simulation generates the
development of the water level at the
boundary of the nested model. In Figure 10
the water level rise in time caused by a
class 5 hurricane is set out. These results
are used as boundary condition for the
nested model.

Nested model
The nested model encloses an area of 
86 x 63 km (53.4 mile x 39.4 mile), 
and includes the barrier island groups 
Isles Dernieres and Timbalier Islands, 
the Terrebonne Bay and the mainland
(including the low-lying wetlands). 
In this model the flooding of the coastal
area is calculated, based on the boundary
water levels derived from the large models.
In the nested model (resolution 300 m), 
five different barrier island configurations,
varying in height and inlet size, are
simulated for the two hurricane categories. 
1. Islands as found in original bathymetry
2. Islands at +5 m and lengthened; 

inlet width 2 – 3 km (1.25 – 1.85 miles)
3. Islands at +5 m and lengthened; 

5 inlets, with a width of 1200 m (1098 yd)
4. Islands at +5 m and lengthened; 

5 inlets, with a width of 600 m (549 yd)
5. Islands at +5 m and lengthened; 

5 inlets, with a width of 300 m (275 yd)

The resulting plots give a water level
distribution at a certain time interval. 

Air Pressure (colours)

and wind field (vectors)

Wave heights (colours) 

and directions (vectors)

Water levels (colours)

and current (vectors)

Figure 9. MIKE21 results large-scale model: Hurricane 5 travelling towards the coast with 20 km/hr, at certain time intervals.
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Figure 10. Development of water level at boundary of nested model during passing of hurricane 5.
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The resulting maximum surge levels in these
three situations are plotted over a line
perpendicular to the shoreline (Figure 12). 

Clearly, the restoration and re-creation of
the barrier islands and the narrowing of the
inlets drastically reduce the surge levels in
the back barrier basin and therefore the
flooding hazards of the hinter-lying coastline.

Choice of inlet size
In the case study area a diurnal tide is
present with a tidal range of about 1 m 
(3 ft). This leads to tidal current velocities 
of approximately 0.5 m/s in the inlets.
Narrowing the inlets between the islands
will result in increasing tidal velocity in 
the inlets, as can be seen in Figure 13.
These increasing velocities can result in
erosion at the island tips. By using coarse
sand for the restoration (especially along
the island boundaries) erosion will be
limited. It has to be determined to what
extent erosion of the coarse sand will take
place by the increasing flow velocities.
Eventually an equilibrium inlet size will
result, according to the Escoffier curve
(Figure 14). An inlet size of 300 m is
expected to be unstable owing to the large
flow velocities in the inlets. Therefore an
inlet size of 1200 m is recommended.

Design of cross section re-created
barrier islands
The surge heights in front of the barrier islands
resulting from the large model-simulations
are 3.0 m and 4.3 m (9.8 ft and 14 ft)
respectively for a category 3 and a category 5
hurricane. Most waves will break on the
shallow foreshore. The maximum depth
limited wave that can penetrate the back

Figure 12. Maximum surge levels for (left) a category 3 hurricane and (right) a category 5 hurricane.
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Figure 13. Regular tidal current velocities in inlets between barrier islands (tidal range 1 m).

Figure 14. Escoffier

curve for inlet stability.

barrier basin is determined by the breaker
depth criterion.

(1)

This leads to significant wave heights of 
3 m (9.8 ft) for a category 3 and 3.8 m
(12.5 ft) for a category 5 hurricane.

γ = Hs were γ = 0.6
hb,
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The crest height of the two alternatives is
determined by limiting the overtopping
volume over the crest of the barrier islands.
For the “hurricane cat 3” alternative results
in a crest level of +4.5 m (+14.8 ft)
whereas the “hurricane cat 5” alternative
requires a crest level of +8.0 m (+26.2 ft).
For the hurricane cat 3 alternative the crest
and the back slope of the island must also
be stable under wave attacks and
significant overtopping generated by a
category 4 or 5 hurricane. Therefore a 1:15
slope is applied at the rear side of the crest.
For the hurricane cat 5 alternative limited
overtopping will occur and therefore no
alternate measures are taken. 
From Figure 15, a beach face slope of
about 1:30-1:35 is assumed to be stable for
a situation with sand with a median grain
size of d50 = 0.25 mm. Therefore a beach
face with a slope of 1:35 is taken. The toe
of the barrier islands is situated at –2 m.

The barrier island cross section that can
withstand a category 3 hurricane exists of
1100 m3/m (769 yd3/yd) of coarse sand,
and for an island to withstand a category 5
hurricane, 1360 m3/m (951 yd3/yd) is
needed (cross sections in Figure 17). 

A category 5 protection requires a slightly
larger construction volume, though this
leads to a considerable increase in safety
against flooding. Therefore the “hurricane
cat 5” design is recommended. This design
is considered in the rest of the article.

Length profile
From simulations it is concluded that elonga-
tion of the barrier islands significantly reduces
the flooding (area and flooded depth) caused
by hurricanes. It is concluded that the barrier
islands should be lengthened substantially
as the results with inlets of more than 1200 m
(0.75 miles) still show significant flooding.
A situation with inlets of 1200 m width gives
a satisfying result; the maximum water level
rise is 0.6 m (2 ft) and the intrusion length
is reduced for a category 5 hurricane. 

It is assumed that over the total length of
the restoration area, half of the volume is
already in place in the form of the present
barrier islands. The total length of the
considered shoreline is 65 km (40 miles).

Figure 15. Stable beach

face slope for various

median grain sizes.

(Delta Marine

Consultants bv in

association with WL

Delft Hydraulics).

- - - - - - - Prtion against hurricane cat 3; volume required ⊕ 1100 m3/m

———— Prtion against hurricane cat 5; volume required ⊕ 1360 m3/m

Figure 16. Desired cross section for a category 3 (top) and a category 5 (bottom) hurricane.

Figure 17. 

Current situation

Louisiana coast.
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From the calculations, five remaining inlets
are assumed; each with a width of 1200 m.
Therefore the total length of 60 km (37.3 miles)
will have to be restored, leading to a total
sand volume of: 0.5 x 60 km x 1360 m3/m1

= 41 million cubic metres. The restoration and
reclamation of barrier islands in the studied
area are applied over the total length of 
65 km (40 miles) as shown in Figure 17.

Sediment source 
In the direct surroundings of the site a
possible source of sediment is the Ship Shoal
which lies about 15 km (9.3 miles) offshore
from Isles Denierres, but the grain size in this

shoal is no larger then 0.15 mm (Kulp et al.
2005) as the black box in Figure 18A
confirms. Sand with a diameter of 0.3 mm
(phi 2) or larger is desirable. It can be
concluded that there is lack of coarse
sediment in the direct area. From prior
dredging experience it is known that use of
coarse sand for the restoration of barrier
islands is a sustainable solution. A possible
sediment source is offshore Mobile Bay 
(see red box in Figure 18A). Here the sand is
rated as 0-2 phi, which corresponds with a 
µ of 0.25 mm – 1 mm (Figure 18B). 
This area is therefore chosen as the best
borrow area, even though it is 250 km away. 

Principle execution plan
As the sediment will have to be transported 
over a distance of 250 km (155 miles), 
from offshore Mobile to the worksite, large
jumbo hoppers must be used. Self-propelled
trailing suction hoppers will dredge the sand
from the borrow area, transport it to near-shore
sand collection pits and place it there.
Subsequently suction dredgers will pump the
sand via pressure pipes onto the beach. From
there boosters and pipelines can distribute the
sand sideways. Because the area is very shallow,
channels must be dredged to allow the hopper
to get to the collection pits. Smaller suction
dredgers or cutters can dig these channels.

very coarse

coarse

medium

fine

very fine

Phi value, φ mm size

-8.0 256.0

-6.0 64.0

-2.0 4.0

-1.0 2.0
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Figure 18. Sediment locations (left) and equivalence of the dimensionless phi grain size scale, metric scale and the grain size terms of the Wentworth classification scheme (right)

(modified from Hobson 1979). From: http://woodshole.er.usgs.gov/project-pages/aggregates/docs/CS03_finalversion.pdf

Figure 19. Execution

plan for barrier island

restoration.
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In Figure 19 the execution plan is drawn.
The yellow line is the sailing route of the
hoppers at sufficient depth and the red
lines indicate the access channels that 
have to be dredged. Furthermore several
connection channels (thin red lines) are
needed between the collection pits (circles).
In total a length of 80 km will have to be
dredged to provide sufficient access for 
the hoppers to the pits, resulting in about
75 million m3 of sediment. The sediment
that is dredged for the navigation channels
can, when it is useful, be used for the
reconstruction of the barrier islands. 
The remaining sediment will be placed
behind the barrier islands and therefore 
will contribute to the restoration of the
marsh system behind the barriers. 
By re-creating the barrier islands a sheltered
back barrier system (under normal conditions)
is created in which the marsh system will
be protected from further degeneration. 

The unit price per m3 dredged sand is
determined for the execution according 
to the execution plan laid out above.
Because of the large transport distance, 
the costs per m3 will be high and the use 
of jumbo trailing suction hopper dredgers
will be more economical. The unit rate for
the dredging and distribution on site is
estimated to be $11/m3 (based on prior
experience). The cost of dredging the
channels and the disposal of material is
estimated to be $1.5/m3. This leads to a
total cost of approximately $560 million. 

CONCLUSIONS 

Combining previous dredging and sea
defence experience in Europe and Asia with
local information on Louisiana circumstances,
re-creation of the barrier islands in front of
coastal Louisiana appears to be a good
solution for reducing flooding hazards of
the hinterland at a reasonable cost.
Additionally further marsh degeneration can
probably be stopped by providing a
sheltered back barrier basin in which marsh
re-growth can be stimulated. Specifically:
• The MIKE21 models lead to the conclusion

that restoring barrier islands in front of
the Louisiana coast is an effective way 
of reducing surges due to hurricanes. 

• The recommended barrier islands are
designed to withstand a category 5
hurricane. This design will be only little
more expensive than a category 3 design,
whilst providing greater protection
against flooding. 

• In the design for category 5 hurricanes,
the maximum surge level just behind the
barrier islands is reduced from 4.5 m
(14.8 ft) in the current situation to 1.5 m
(4.9 ft) after the barrier island restoration.
An inlet size of 1200 m (1312 yd) leads
to a satisfying surge height reduction
behind the barrier islands.

• The restoration of the barrier islands
requires a total amount of coarse
sediment of 41 million cubic metres.
Coarse sediment is required in order to
protect the regenerated islands from
erosion caused by wind, waves and (tidal)
currents. In the direct surroundings of
the site no coarse sediment is available. 
A suitable sediment source is present
offshore Mobile at a distance of 250 km
(155 miles). The application of large self-
propelled jumbo trailing hopper dredgers
is a cost effective way to obtain the
suitable sediment.

• In order for the hoppers to deposit the
sediment into the sandpits, 80 km of
canals will have to be dredged. 
The dredged material from the canals
will be supplied into the marsh system
behind the islands and therefore can put
re-growth of marshlands into motion.
Furthermore, by re-creating the barrier
islands a sheltered back barrier system is
created in which the marsh system will
be protected from further degeneration.

• The costs for re-creation of barrier
islands in front of coastal Louisiana are
estimated at $560 million.

Clearly, further research is necessary on the
effects of the barrier islands on the sand
balance in the system and the equilibrium
inlet size and on all aspects not taken into
account in this feasibility study.
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Hidraulica Maritima y De Estuarios 

(Marine and Estuary Hydraulics).

BY RICARDO V. PETRONI

Dunken Publishers, Buenos Aires, Argentina. 2005. In Spanish. 

Ricardo V. Petroni is one of the most highly considered experts

on hydraulic and civil engineering in South America. After

graduating from the Universidad Nacional de La Plata, he

studied a postgraduate course at Massachusetts Institute of

Technology MIT (USA). His intensive professional activity in

marine, port and coastal projects throughout South America,

and the great many studies and papers he has published in 

the field of Hydraulic Engineering are proof of his internatio-

nal prestige in this field. In 2002, he was included in the

international “Who’s Who” in the fields of Science and

Engineering, thereby corroborating his eminent technical and

academic track record.

From his early youth, Professor Ricardo V. Petroni has been

linked to the teaching sector, having been a lecturer at many

universities in Argentina, and also Director of the Port

Engineering School. His vocation as a teacher is patent in

this new work, Hidraulica Maritima y De Estuarios (Marine and

Estuary Hydraulics).

In addition to providing an extremely useful tool for all those

who are interested in the hydraulics of seas, estuaries and

coasts, this excellent technical compendium is written with the

principal aim of offering a technical publication to all students

of Hydrodynamic Engineering who wish to gain a full

understanding of non-permanent movement in natural

environments. The author’s objective has been more than

surpassed. Using a truly paedagogical approach, Professor

Petroni starts each chapter of the book by giving a clear,

concise explanation of the way in which the physical

processes described in that chapter actually work. Following

this conceptual introduction, the author uses his solid,

elegant mathematical training to carry out an accurate,

prolific mathematical development of the physical

phenomenon being discussed.

Thus, Chapter 1: General Observations shows us the frame-

work based on which the subject matters of the following

chapters will be developed, the titles of which are: Chapter 2:

Seas and Oceans; Chapter 3: Hydrodynamics; Chapter 4:

Introduction to wave dynamics; Chapter 5: Wave theory;

Chapter 6: Resonance in ports; Chapter 7: Wind waves;

Chapter 8: Advanced theory; Chapter 9: Tides; Chapter 10:

Coastal, gulf and estuary tides.

Professor Petroni’s contribution to coastal hydrodynamics and

sediment transportation in the second half of the book

deserves a special mention. The chapters on this subject reveal

his technical training in the USA, as he often makes reference

to the latest version of the Coastal Engineering Manual (2005,

Coastal Engineering Research Center), a respected reference

publication in today’s field of engineering. This part of the

book covers the following subjects: Chapter 11: Introduction

to sediment transportation; Chapter 12: Coastal processes;

Chapter 13: Introduction to estuary dynamics; Chapter 14:

Coastal structures; Chapter 15: Introduction to the

dispersion of contaminants. 

Finally, in Chapter 16: Measuring techniques, Chapter 17:

Sedimentation in navigable canals, and Chapter 18: Contami-

nation on the Buenos Aires coast, the author provides a series

of practical examples found in the River Plate (Rio de la Plata) and

along the coast of Buenos Aires, together with a description

and a mathematical check of the phenomena observed.

The book also includes a great many references, whose

origin serve to corroborate Professor Petroni’s training in 

the USA. However, there is a clear absence of European

references in general and Spanish references in particular,

including important contributions from this latter source

published in Spanish within this Engineering speciality.

That said, Ricardo V. Petroni has succeeded in including in

one book the fundamental subjects that any Marine and

Coastal Engineer should be aware of, in terms of both

concepts and mathematics. 

Not only is this book a highly useful tool for Spanish-speaking

students of Marine and Coast Hydraulics, but also a book

which should be on the desk of any Spanish-speaking

hydraulic engineer, whether a consultant, a project manager

or a builder. It is our hope that the book will soon be trans-

lated into English to ensure an even wider dissemination.

ROBERTO VIDAL
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Biological Assessment Guidance for Dredged Material

BY PIANC ENVIRONMENTAL COMMISSION WORKING

GROUP 8

PIANC International Navigation Association, Brussels,

Belgium. January 2006. Colour illus. 56 pp. Softcover. 

ISBN 2-87223-155-2. € 50.

The International Navigation Association (PIANC) has been

publishing useful guides on maritime matters for many years.

One of the divisions, the EnviCom, i.e., Environmental

Commission, maintains several Working Groups, which

regularly publish bound reports on their groups’ research.

This report is another in their informative series relating to

dredging.

Members of the working groups are recruited from a broad

base of experts in the industry. The members of PIANC

EnviCom Working Group 8 comprised: Chairman, Dr. Todd

Bridges; Vice-Chairman, Dr. Joost Stronkhorst; Estelle

Bjørnestad; Jose Buceta Millar; Dr. T. Angel DelValls Casillas;

Dr. Tomohiro Kuwae; Dr. Vera Maass; Alberto Maffiotti; 

Dr. Lindsay Murray; and Linda Porebski.

Although as stated in the introduction the WG 8 Report deals

only with assessing whether dredged material is suitable for

open water disposal or not, it is clear that it is actually far

more comprehensive than this and can be applied to the

dredging process as well. What the report does not do is to

give guidance on matters relating to remediation and

clean-up projects.

At first sight this publication seems to describe an intensely

complex subject in extremely complex terms. One could

well be excused from thinking that is was not aimed at the

manager or engineer “in the street”. However, although the

terminology is somewhat perplexing tostart, the subject

proves less demanding than one might imagine and it is

well worth the effort of reading through the entire booklet

to the end.

After a Preface defining Terms of Reference and an

Introduction describing the scope and international

perspective and the need for biological testing, the key to

the whole subject is revealed in the third chapter entitled

“Decision-making Framework”. All the later chapters are

really supporting and giving detailed explanations of

matters described in Chapter 3. 

These subsequent chapters deal with types of biological

tests, developing these tests for regulatory work, quality

assurance and control, interpreting results, uncertainties,

future development and biological monitoring. The booklet

concludes with a useful list of references 

and three interesting case studies of projects that have

benefitted from the introduction of biological measure-

ments rather than only using the usually accepted testing

procedures (physical, chemical, and so on).

As in many complex technical publications, the tables make

for greater claritiy and understanding of the themes being

discussed. In particular, Tables 3 (Freshwater Sediment

Bioassays) and 4 (Marine Sediment Bioassays), give useful lists

of types of freshwater and marine sediment bioassays,

together with references to their standard operating

procedures.

Reference is made in the Preface to other related PIANC

publications and it would be handy to have a “road map”

of all these, showing how they are inter-related. Perhaps at

some point in the future PIANC would consider producing

this. That said, this is clearly an important brick in the

developing hall of knowledge relating to dredged material

management, even if it is written in somewhat indigestible

language, with here and there the odd inexplicable remark.

It should be a useful reference for all those who have the

task of making dredged material management decisions.

The book is available from: 

PIANC General Secretariat, 

Graaf de Ferraris Building, 11th floor

Boulevard du Roi Albert II 20, B.3, 

B-1000 Brussels, Belgium

www.pianc-aipcn.org 

NICK BRAY

Le Havre Port 2000: Une logique de development

durable /A logic of sustainable development

Port Autonome du Havre. 2006. Colour photographs. 

112 pp. Large format. In French and English. 

Conceived by Paul Scherrer, Pascal Galichon and Serge

Auborg, all of the Port Autonome du Havre, this full colour

photography book displays the various stages of the

extraordinary Port 2000 project which insured that Le Havre

would remain one of Europe’s major ports. Numerous

photographers have contributed their pictures which

capture the drama and beauty of the dredging works 

and the people who made it possible. 

MC
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SEMINARS/CONFERENCES/EVENTS
Fourth International Conference on 

Remediation of Contaminated Sediments

MARIOTT RIVERFRONT HOTEL

SAVANNAH, GEORGIA, USA

JANUARY 22-25 2007

“Efficient Assessment, Effective Management, Successful

Remediation” will be the theme of this fourth international

conference on remediation of contaminated sediments. 

In addition to characterisation and standard remediation

approaches, the Conference programme will address

innovative science and engineering approaches, manage-

ment considerations, policies, and guidelines that affect

decision-making; and the definition and demonstration of

remediation success.

The keynote speaker will be Dr. Robert Ballard, president of the

Institute for Exploration, Mystic, Connecticut and director of the

Institute for Archaeological Oceanography at the University of

Rhode Island. The conference will include plenary session,

exhibits, platform and poster presentations, panel/roundtable

discussions. Short courses will be offered on January 22. 

For further information see:

www.battelle.org/sedimentscon

For inquiries about co-sponsorship,

exhibits or registration contact:

The Conference Group 

Tel: +1 800 783 6338 or +1 614 488 2030

Fax: +1 614 488 5747

Email: info@confgroupinc.com

International Maritime Expo, Malaysia - INMEX

Malaysia 2007

CONVENTION CENTRE

KUALA LUMPUR, MALAYSIA

JANUARY 23-25 2007

This second edition of Malaysia’s exclusive maritime

“business to business” trade exhibition and business forum

will once again will be a 3-day event bringing together

relevant overseas and Malaysian ministries, international

trading houses, export associations, chambers of commerce,

shipping companies, government agencies and maritime

associations, classification societies, marine equipment

manufacturers/ suppliers / distributors and ports and harbor

authorities to meet, interact and transact business. 

For further information contact:

www.inmexmalaysia.com or

PDA Trade Fairs, #32/2, Spencer Road, 

Frazer Town, Bangalore – 560005, India

Tel: +91 80 255 47434 / 169

Fax: +91 80 255 42258

Email: pdaexpo@vsnl.com 

Website: www.pdatradefairs.com

HQ Link Pte Ltd, 205 Henderson Road #03-01

Henderson Industrial Park, Singapore 159549

Tel: +65 6534 3588

Fax: +65 6534 2330 

Email: hqlink@singnet.com.sg

Seminar on the EU Water Framework Directive

CONSCIENCE BUILDING 

BRUSSELS, BELGIUM

JANUARY 31 2007

With the implementation of the EU Water Framework

Directive well advanced, our understanding of its implications

for ports, navigation and dredging is growing. This conference

aims to provide a targeted update on progress as well as an

opportunity to ask questions. A trio of workshops – the

relationship between the WFD and EU Maritime Strategy, 

the role of sediment management, and the need for practical

solutions to hydromorphological issues – will be presented. 

For further information contact:

www.pianc-aipcn.org/wfd2007

or PIANC HQ, Koning Albert II-laan 20

B.3-1000 Brussels, Belgium

Email: info@pianc-aipcn.org

Aquaterra 2007

RAI EXHBITION & CONGRESS CENTRE

AMSTERDAM, THE NETHERLANDS

FEBRUARY 7-9 2007

The world’s deltas and coasts are under increasing pressure from

a range of natural and man-made causes. The consequences of

climate change are being hotly debated. “A World Forum on

Delta & Coastal Development” with a focus on managing risks

and creating opportunities in these areas will be held in February

in Amsterdam. This three-day international forum will bring

together planners, engineers, contractors, financial professionals,

NGOs and government policy makers who deal with the

challenges of complex risks and opportunities in managing

deltas and coastal areas. It will combine an extensive

conference programme with a large commercial exhibition.

For further information contact: 

http://www.aquaterraforum.com or 

Tel: +31 20 549 2299
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International Maritime Expo, China - INMEX China 2007

GUANGZHOU JINHAN EXHIBITION CENTRE

GUANGZHOU, CHINA

MARCH 7-9 2007

The 3-day trade exhibition will provide opportunities for

organisations to exhibit products and technologies to a

core critical audience consisting of professionals from the

maritime industry. Exhibitors, potential buyers and clients

from China, South Asia, Southeast Asia, the Middle East,

Africa and the European countries will participate at the

event. A wide spectrum of products and the latest techno-

logies serving the shipping, port and offshore sectors will

be on display at the trade exhibition and INMEX China

2007 will open avenues to meet and network with the

strategic players in the industry.

For further information contact: 

www.inmexchina.com

Ship & Port Qatar

QATAR INTERNATIONAL EXHIBITON CENTER

DOHA, QATAR

MARCH 18-20 2007

The biennial International Ship Building, Ports and Marine

Technology Exhibition and Conference for the Middle East

and Asia attracts key decision makers in ship building, port

authorities, LNG and oil professionals, government officials,

ship owners, suppliers and distributors, shipping agents,

logistics companies, freight forwarders, infrastructure

developers, consultants and engineers. A two-day maritime

conference will coincide with the exhibition.

For further information contact:

www.shipport.info

Nigel Dickson

Tel: + 44 1737 379 105

Email: Nigel.Dickson@lrfairplay.com

IAPH World Ports Conference

HOUSTON, TEXAS, USA

APRIL 27 - MAY 4 2007

The theme of the 25th IAPH Conference hosted by the Port

of Houston Authority is “Anchored by Commitment,

Buoyed by Unity”. IAPH Conferences are a biennial reunion

of the world port family to discuss issues of immediate and

long-term interest and concern and to acquaint themselves

with the state-of-the-art port and maritime technology

showcased at conference exhibitions.

For further information:

www.iaph2007.com

For exhibition information for USA,

Canada and Mexico:

Caroline Binick, The Emmett Company

5518 Chaucer Drive, Suite A

Houston, Texas 77005 USA

Tel: +1 713 521 9339

Fax: +1 713 521 9449

Email: exhibition@iaph2007.com

For the rest of the world:

Manjit Sandhu, Informa Maritime & Transport

Tel: +44 20 7017 4393

Email: manjit.sandhu@informa.com

WODCON XXVIII

LAKE BUENA VISTA PALACE,

ORLANDO, FLORIDA, USA

MAY 27-JUNE 1 2007

The Eighteenth World Dredging Congress (WODCON XVIII)

will be held May 27 to June 1, 2007 at the Lake Buena

Vista Palace at Disney World in Lake Buena Vista, Florida. 

The theme of the conference and exhibition is 

“Global Dredging: Its Impact on the Economy and the

Environment”. This theme will provide a unique forum

between worldwide dredging contractors, port and harbour

authorities, government agencies, environmentalists,

consultants, civil and marine engineers, surveyors,

shipyards, vendors, and academicians who work in the

exciting and challenging fields related to dredging.

Important discussions on the impact that dredging or 

the inability to dredge will have on the world economy 

and its environment will highlight the programme. 

The Technical Papers Committee will review all one-page

abstracts received, select and notify authors of acceptance.

Submission of an abstract implies a firm commitment from

the authors to present the papers at the conference. 

An IADC Award for the best paper by a younger author

may be presented to a suitable paper. 

For further information about registration and/or exhibition

space contact:

Lawrence M. Patella, Executive Director WEDA

P.O. Box 5797, Vancouver,

WA 98668-5797, USA

Tel: +1 360 750 0209

Fax: +1 360 750 1445

Email: weda@comcast.net 
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CEDA Dredging Days 2007

AHOY’ ROTTERDAM, THE NETHERLANDS

NOVEMBER 7-9 2007

The theme of CEDA Dredging Days 2007 Conference is

“The Day After We Stop Dredging - Dredging for

Infrastructure and Public Welfare”. Before almost every

dredging project begins the question arises, “What will 

the effects of dredging be?” Taking the offensive this time,

CEDA is reversing the question and asking, “What are 

the consequences if we do not dredge?”. The aim is to

assemble statistical information and accurate arguments 

to increase public awareness of the importance of dredging

to the development of infrastructure and the welfare of the

world community. 

Prospective authors are invited to submit titles and abstracts

(maximum 300 words) of papers to be considered for the

conference by February 15 2007. Abstracts must be

submitted on-line to the Dredging Days website:

www.dredgingdays.org. On-line submissions will be open

from October 1 2006. You will be requested to type or cut

and paste the text of the abstract directly into the text box

on the website. No drawings or other images can be

included in the Abstract. Abstracts that have been accepted

for presentation will be published on-line. 

An IADC Award for the best paper by a younger author will

be presented. Authors who wish to apply for the IADC

Award should indicate this with their abstract submission. 

The Technical Papers Committee will assess the abstracts

and inform authors of the acceptance of their abstracts not

later than March 15 2007. An author’s kit with instructions

for manuscript preparation will be supplied. Draft

manuscripts (3000-5000 words) must be received before 

June 1 2007. Reviewers comments will be sent to authors

by August 1 and final camera-ready papers must be

received by September 15 2007. 

For further information contact:

www.dredgingdays.org 

Anna Csiti, CEDA Secretariat

Tel:  +31 15 268 2575

Fax: +31 15 268 2576

Email: csiti@dredging.org

www.dredging.org

PIANC COPEDEC VII

DUBAI, UNITED ARAB EMIRATES

FEBRUARY 24-28 2008

After its successful start in 1983, it was decided to organise

the International Conference on Coastal and Port

Engineering in Developing Countries (COPEDEC) once 

every four years in a different developing country. At the

September 2003 meeting in Sri Lanka a merger agreement

between COPEDEC and PIANC (the International Navigation

Association) was signed and the tradition will be continued

under the auspices of the two organisations. For this

reason, the newest conference will be held in five years

instead of four. The theme of COPEDEC VII will be “Best

Practices in the Coastal Environment”. Topics will include: 

• Port, harbour and marina infrastructure engineering;

• Port, harbour and marina planning and management;

• Coastal stabilisation and waterfront development;

• Coastal sediment and hydrodynamics;

• Coastal zone management and environment;

• Coastal risk management;

• Short sea shipping and coastal navigation. 

Papers should focus on practical applications and

managerial and environmental aspects of coastal and port

engineering in developing industrialised countries, including

documented case studies. Prospective authors should

submit two-page abstract either as five hard copies or one

digital copy (emailed Word document). These should be

forwarded prior to February 15 2007 to the Paper Selection

Committee. Papers will be reviewed by the International

Paper Committee in April 2007 and authors will be notified

by mid-June 2007. Final versions of the selected papers

must be submitted by December 2007. 

For further information on registration, participation and

conference organisation contact:

International Organising Committee, 

PIANC-COPEDEC

c/o Lanka Hydraulic Institute Ltd.

177, John Rodirigo Mawatha, Katubedda, 

Moratuwa, Sri Lanka

Tel: +94 11 265 1306 / 265 0471

Fax: +94 11 265 0470

Email: Copedec@lhi.lk

www.pianc-aipcn.org

CALL FOR PAPERS
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