
PILOT PROJECT: "GROTE GEUL - LEFT BANK" 

Silt treatment in lagooning in­
stallations 

The cen tral problem of industrially 
processing fi ne grain material deriv­
ed from maintenance dredging is 
how to achieve rapid dewatering. 
In view of the grain-size distribution 
of such material an entirely mecha­
nical procedure is technically vul­
nerable and above all expensive. 
For th is reason cheaper and more 
reliable methods have been sought. 
After analyzing the various alterna­
tives a lagooning installation was 
decided upon. In th is kind of instal­
lation the liquid dredged silt is 
pumped into specially designed 
lagooning basins. The depth of the 
layer (1.5 to 2 m) is purposely re­
stricted. The natural dewateri ng 
processes are accelerated by a 
variety of means so that a consis­
ten t material is obtained after a 
period of abou t 1 year. This material 
is then excavated and used for land­
scaping or for other recycling proj­
ects, leaving the lagooning insta l­
lation free for the dredged material 
produced during the forthcoming 
year. In order to perfect this approach 
a large-scale project known as the 
"Grate Geul {Large Ditch) Project" 
was started at the initiative of the 
Administration of Waterways. 
The main aim of this project is to 
determine the basic limit conditions 

for the construction and operati on 
of an efficient installation for the 
dewatering of silt based on the ac­
celeration of natural processes. 
The "Grate Geul" project occupies 

an area of rough ly 25 ha including 
5 separate basins. Each of the ba­
sins has been provided with a differ­
ent drainage system, including one 
site without drainage. 
Each basin was filled with dredged 
material (500 and 800 kg of dry mat­
ter per m. After an in iti al period of 
sedimentation, consol idation and 
drying of about 4 months, a number 

of operational procedures aimed at 
acce lerating the natural dewatering 
processes were tested : 
- reduction of back pressure in the 

drainage system~ 
- provision of ditches to improve 

rainwater run off; 

- sowing of deep root ing and fast 
growing vegetation; 

- the erection of silt bridges. 
During the course of the project the 
whole was precisely guided and su­
pervised by a monitori ng pro­
gramme in which the progress of 

the geotechnical and environmen­
tal characteristics of the silt were 
carefully monitored by means of: 
- daily measurements of the su r­

face level; 
- regular measurements of the den­

sity of the silt; 
- regular measurements. of the 

shear strength of the silt; 
- sampling and chemical analysis 

of the si lt, the evacuated water 
and the surrounding soil and 
groundwater. 

- a meteorological station; 
- a series of standpipes for monitor-

ing the groundwater. 
The entire pilot project, including 
the monitoring programme, was 
coord inated by a steering group, 
made up of representatives of the 
Waterways Authority and from the 
compan ies and design offices car­
rying out the work. 

Principal: 

Ministerie van de Vlaamse Gemeenschap 
Departement Leefmilieu en Infrastruktuur 
Administratie van de Waterwegen en van het Zeewezen 

Antwerpse Zeediensten Dienst Ontwikkeling Linker Schelde Oever 

Scientific supervision : 

Waterbouwkundig Laboratorium Borgerhout 

in co-operation with : 

N. V. International Marine and Dredging Consultants 
Instituut voor Hygiene en Epidemiologic 
Rijksuniversiteit te Gent 
Katholieke Universiteit te Leuven 
Vrije Universiteit te Brussel 

Contractors : 
N.V. Dredging International 
N. V. Ondernemingen J. De Nul 
N.V. Baggerwerken Decloedt & Zoon 

DREDGING WORKS IN THE MARITIME 
SCHELDT AND IN THE ANTWERP 

REGION FOR NAVIGATION AND THE 
ENVIRONMENT 

PROCESSING OF DREDGED SPOIL INTO USEFUL MATERIALS 

SILT DISPOSAL IN UNDERWATER CELLS 

The use of underwater cells offers 
an environmentally safe way of dis­
posing of dredged material. 
This so lution consists of creating 
deep pits or excavating cells in the 
bottom of docks in wh ich the si lt 
can be directly disposed. The cells 
are dredged by deep-acting cutter 
suction dredgers. The reclaimed 
sand is used for the preparation of 
industria l sites wi thi n the port area, 
for which there is a considerable 
demand as a resu lt of the powerful 
economic growth of recent years. 
The dredged material is deposited 
with the aid of an underwater diffu­
sor, which prevents the silt coming 
into contact wi th the water above, 
and allows the cells to be fi lled vi rtu ­
~ lly enti rely free of turbulence. 

The princ iple of spoil disposal in 
deep cells is in itself noth ing new. 
The systematization of such a dis­
posal system and effective mon ito­
ring of its continuous impact is, ho­
wever, an innovation. For this rea­
son a large-scale programme of tri­
als was implemented during 1988-
1990 in order to gain experience 
with the special equipment and the 
techniques wh ich are used for this 
purpose. 

The programme was combined with 
an environmen tal impact study. 
This study, which was carried out in 
associat ion with the IMDC consu l­
tancy (Tractebe l) examined the im­
mediate impact on the envi ronment 
as well as the long-term effects on 
the water in the docks and the 
groundwater both during and after 
disposal. The study included: 

- in-situ measurements; 
- stability studies; 
- consolidation tests; 
- physico-chemical tests; 
- studies of groundwater flows and 

dispersion model in order to de­
termi ne long-term effects (10,000 
years). 

The pi lot project has shown that the 
disposal of dredged material under­
water in the Waasland complex of 
the Port of Antwerp wou ld have no 
influence on the surrounding envi­
ronment. Apart from the underlying 
stratum of "Boom" clay, the ground­
water conditions are also extremely 
favourable. 
The results are in fact so positive 
that the detailed development of 
plans for the large-scale use of un­
derwater disposal sites for dredged 
material can go ahead. 

Once a cell has been fi lled it can be 
sealed by a capping system, thus 
iso lating the silt en tirely from the 
surrou ndings. 

This method of underwater disposal 
has already been shown to be the 
most environmentally satisfactory 
disposal method in other countries 
(the Netherlands - USA), simply be­
cause the materi al is placed in a 
reducing environment fo r an indefi­
nite period of time, thus greatly limi­
ting the potential risks of leaching 
and the biolog ical ava ilabil ity of any 
poll utants wh ich may be present in 
the material. 

Original situation 

Dredging of overdepth 

Filling with silt 

Sand capping 

Monitoring before, during and after execution 



INITIATIVES FOR A RENEWED 
PROJECT SPECIFIC APPROACH 

- EXTRACTION OF CONTAMINANTS 
In view of the fact that a residual propor­
tion of dredged material may be polluted, 
work is be ing carried out on the develop­
ment of decontaminat ion techniques. Du­
ring the dredging ope ration silt is mixed 
with specific products so that heavy me­
tals adsorbed onto the silt particles are 
brought into solut ion. After separat ion the 
watery phase is subsequen tly treated by 
anaerobic methods. 
After the preparatory theoretical analyses 
and laboratory scale trials a pilot project 
was tried on a semi-industrial scale. 

- RECYCLING OF DEWATERED SILT 
Bearing in mind the overa ll policy options 
of the Flemish Region, a large part of the 
resea rch effort has been devoted to deve­
loping the possibilities of recycling. 
* The most p romising possibility is the use 

of dewatered silt as a raw material for 
the production of construction materi­
als (inclu ding gravel). 

Because of the presence of pollutants in 
the silt, an alternative firing process using 
higher tempera tures was chosen. In this 
process the basic material is incinevated 
to form a st ructu re in which any residual 
polluting elements are bound in inert 
form. 
At present tests are being carried out on 
a laboratory scale, and the preliminary 
designs and basic plans of a semi-indus-

-SILT SEPARATION AND DEWATE· 
RING 

The fact that the pollution c haracteristics 
of dredged material are related to the 
gra in size of the basic material, means 
that separation into a number of different 
fractions is a realistic way of considerably 
reducing the volume of problem mater ial: 
* One such method is the ELUTRIATOR, 

which is be ing tested on an industrial 
scale. lt is a convent ional counterflow 
sorting installation which separates t he 
si lt into three separate fractions with 
differing grain sizes and pollution cha­
racteristics. 

trial pilot plant are being worked out. This 
work is be ing carried out in association 
wi th Germany's Lurgi corporation. 
* A second possibil ity is to combine un­

contamiflated 5ilt with liquid manure to 
create a new fertilizer which can be 
used as a soil improver for sandy soils. 
The liquid manure provides a broad 
range of nutrients. This p roject is now in 
the laboratory phase, w ith the first test 
fields due to be laid out. Th1s work is 
being done in associat ion with the Bel­
gian Farmers' Union ("Boerenbond" -
AVEVE). 

* The pilot installat ion can process 
rough ly 300 m of silt per hour. 

* Another solution is provided by the HY­
DROSIL T installation. This uses hydro­
cyclones to separate the si lt in to three 
fractions. The fine grain fractions are 
then mechanically dewatered using 
fil ter belt presses. 

After prepa ratory laboratory tests and tri­
als with a semi-industrial pi lot installation 
(25 m/h), an industria l installation (1000 
m/h) is now in the design stage. 

Ml'Chanical test processes for the cleaning and consolidation of 
dredged silt 

Landscape design using concentrated silt 

A LONG-TERM VISION FOR DREDGING WORKS IN 
THE LOWER MARITIME SCHELDT 

A STRATEGY FOR TOMORROW 

In recen t years various phenomena 
have spurred the rethinking of poli­
cy on dredging works in the Mari­
time Scheldt. 

These have included: 
- an increasing tendency towards 

si lting in some areas of the 
Sc heldt; 

- increasingly constrained physical 
planning options, which has 
meant that on ly a few sites are 
now available for raising with 
dredged material; 

- growing awarenes of the fact that 
it is primarily the fi ne-grain sedi­
ments in the Maritime Scheldt 
which tend to accumulate the pol­
lutants discharged in the river. 

The new approach is based on the 
following objectives: 
- attainment of the desired depths 

in navigation chan nels; 
ensuring the good environmen tal 
qual ity of sed iments in the Wes­
tern Scheldt, i. e. no transport of 
silt over the border; 

- reversal of the trend towards silt­
Ing in the Marit ime Scheldt; 

- en vi ron menta lly safe treatment 
techniques for dredged material; 

- to start reclaiming dredged mate­
rials for use (recycling); 

- to fi nd an economically sound 
so lution. 

In order to meet these objectives a 
major change in pol icy direct ion 
was decided upon . In contrast to 
past practice mater ial with a high 
silt conten t wil l be extracted from 
the Maritime Scheldt. 

This new approach will help to im­
prove the quality of the sediments in 
the Scheldt and to clean up the 
river. This, however, is also a source 
of new problems, namely the dis­
posal and useful recycl ing of dredg­
ed material with a higher content of 
polluting elements. 

A phased approach has been 
adopted in order to deal with these: 

*short term (0 - 5 years) 
A number of cells have been d redg­
ed in the docks. The sand from 
these has been used for laying out 
new industrial sites, for which there 
is an acute demand at the present 
time. These cells are to be fi lled with 
dredged material, wh ich will conse­
quently be stored in virtually natu ral 
conditions so that leaching wil l be 
prevented of any po llutants which 
may be present. 

*medium term (5 - 15 years) 
The dredged material will be trans­
ferred from the Scheldt to an indus­
trial silt treatment plant, where the 
dredged material will be dewatered 
to yield a clay product wh ich can be 
hand led by mechanical means. One 
use for th is material wil l be the con­
struction of a suitable buffer region 
between the docklands and the 
surrounding agricultural land. 

The silt treatment plant can (per­
haps at a later stage) also be used 
for si lt arriving from other sites (Ant­
werp's right-bank port complex for 
example). 

* long term (1 0-30 years) 
Ways of recycli ng the dredged mat­
erial wi ll be sought, fo r example as 
a c lay substitute, which would make 
it possible to reduce the exploitation 
of natu ral clay resou rces in Bel­
gium. 
The fi rst phase w ill be aimed at pro­
ducing granulate materials. This 
would make it possible partiall y to 
replace the extraction of natu ral 
gravels (e.g. gravel pi ts the M a as 
(Meuse) reg ion. 

Another applicati on under exami­
nation is aimed at the farming in­
dustry. Here silt and manure wi ll be 
mixed together to create a soil impr­
over. There is considerable interest 
in such a product in foreign 
countries (including Tu nisia and 
Morocco). 
The aforementioned policy options 
wil l requ ire major technological and 

financial efforts by our society, but 
on the other hand they constitute 
the only way of ensu ring the mari­
time accessibility of the Port of Ant­
werp, wh ich is a sine qua non for the 

enduring industrial and cultural 
growth of Flanders in general and 
the Antwerp reg ion in particular. 
A fu rther advantage wil l be the es­
tablishment of an entirely new in­
dustrial activity in the Antwerp 
region : the industria l treatment and 
recycling of dredged material. 

Sand from maintenance dredging works for dike 
reinforcements, sandsupplies and beach 
nourishment 


