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Sedimentation is a natural process and represents a fundamental part 
of ecosystem functioning. Due to human activities during the last 
decades, sediments have been contaminated, and it's likely that they 
will be contaminated also for the near future.

On the basis of a SedNet estimation, it can be assumed that around around 
100 and 200 million cubic meters of contaminated sediment100 and 200 million cubic meters of contaminated sediment might 
be produced yearly in Europe.
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Nevertheless, dredging is necessarydredging is necessary to:

2. prevent flooding

3. to facilitate sailing, to keep Europe's ports vital

4. to allow all the uses of a given water system, but also for 
remediation, whereas the risk for the environment and health 
might be high. 

This dredging of the contaminated sediments will lead to

Problem: the management of contaminated dredging.
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Dredging and sediment treatment need to be integrated in the integrated in the 
river basin managementriver basin management and they should not result in unwanted 
impacts elsewhere or any time in the river system
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An effective sediment treatment strategy could never only never only 
implement the so-called 'end of pipe' approachimplement the so-called 'end of pipe' approach, and it is also 
necessary to keep in mind that source control is the prerequisitesource control is the prerequisite 
to reach a sediment quality in the future, which does not pose a 
risk to aquatic systems or upland use (source: plant, urban areas, 
etc.).

Investments in source control upstream are often more economical 
than treatment downstream and it can be considered as a 
sustainable solution as it, for instance, guarantees good sediment 
quality for relocation, which is a very relevant aim of sediment 
management.
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National legislation and the current developments at the European level 
(Water Framework Directive, Soil Communication) are likely to have a 
further impact on dredged material management such as dredging, 
treatment and/or disposal in national and international catchment areas.

Up to now: 
1. fragmented, 
2. too strict (see Directive 76/464/EEC);
3. waste driven more than for reuse and relocation I.e. Landifill 

Directive:
4. need for pre-normative research based on risk effect more than 

thresholds
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---100-mg/kgMineral oil

1151,3-20µg/kgSum PCB

---11µg/kgSum PAH

552298128480350mg/kgZinc (Zn)

20010247530-mg/kgLead (Pb)

747943-50mg/kgNickel (Ni)

0,80,720,10.51,0mg/kgMercury (Hg)

90120303540mg/kgCopper (Cu)

180224112-150mg/kgChrome (Cr)

2,430,522,5mg/kgCadmium (Cd)

5040165530mg/kgArsenic (As)

UnitLimit value

France
(Level N2 RFQ)

Sweden 
(class 5)

Norway
(class 3)

The NetherlandsGermany
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Treatment as Part of Sediment Management

In-situ Treatment

Ex-situ Treatment

Sedimentation and sources

DredgingRelocation

Disposal Reuse
Treatment

+ use
Treatment 
+disposal

Dewatering
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2. Upland disposal

1. Sub-aquatic confined disposal7. Disposal

2. Thermal immobilisation

1. Chemical immobilisation6. Contaminant immobilisation

3. Thermal oxidation

2. Chemical oxidation

1. Biological reduction5. Contaminant destruction

2. Thermal desorption

1. Chemical extraction4. Contaminant separation

2. Mechanical dewatering

1. Evaporation3. Dewatering

2. Sorting

1. Classification2. Mechanical separation

2. Injection dredging

1. Open water disposal1. Relocation

Processing PrincipleDifferent treatment and disposal 
technologies are well known. 
There are worldwide experiences 
in handling and treating dredged 
material and sediment. 
In many cases, the experiences of 
the soil treatment and soil 
remediation industry as well as 
mining industry can be useful 
adapted for the requested tasks. In 
general, sediment and/or dredged 
material treatment technologies 
can be categorised as described in 
Table 1.

Treatment techniques and treatment chains
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Treatment techniques and treatment chains

Some of the most 
promising treatment treatment 
chainschains were described 
some years ago in the 
Netherlands using a 
simplified drawing 
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Constraints

The assessment of treatment and disposal options under the 
considerations of sustainability requires the application (and if 
necessary development as well) of tools to integrate economic, 
environmental and social criteria into the assessment strategy:

1. Economic Constraints
2. Social Constraints
3. Environmental Constraints
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Social Constraints

Beside the costs, the acceptability of the solution is 
fundamental. The different technologies or options might be 
environmentally sound and cost effective, but not accepted 
by the public, such as the NIMBY  opinion on disposal 
facilities and the low acceptance of products coming from 
processed sediment.

Since each treatment option processes the dredged material 
into a product, and the latter might be clean sediment; sand, 
bricks, etc., the first consideration in the treatment choice 
should be, “are these products accepted by private or public 
users?” If the products are not accepted, the options are not 
feasible.
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Environmental Constraints

Supply of 
DM
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A general principle is that dredging and treatment should be managed as much as 
possible in line with the natural processes. This means that the favourite options 
for the management of the dredged material have to be the natural ones, such as 
relocation or the reuse of dredged material as ‘fertile” soil. An ideal ranking for 
the management options is therefore reported in Figure 
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Treatment and disposal costs
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upland-disposal
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Simple technologies such 
as sand separation and land 
farming / ripening are 
generally slightly more 
expensive than disposal, 
while costs for stabilisation 
and thermal immobilisation 
technologies are 
substantially higher. A 
summary of the ex-situ summary of the ex-situ 
treatment coststreatment costs is reported 
in Figure 
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Case studies 1: Confined Disposal Facility: IJSSELOOG 
(subaquatic)

Especially in the Netherlands 
extensive experience in design and 
operation of large-scale sub-aquatic 
CDF’s is available. 
To remediate Lake Ketelmeer, was 
built a nearshore aquatic disposal 
facility in the central part of the lake 
for the storage of the contaminated 
sediments. The site is a circular 
nearshore disposal facility with a 45 m 
deep excavated pit surrounded by a 
10 m high containment dike. The site 
covers a total area of 250 ha and 
includes a nature-cum-recreation area. 
The design capacity of the facility is 
23 million m3 

Costs: about 10-15 €/m3
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The capital investment 
amounts to € 70 million 
€. Annual expenditure for 
operation is approximately 
€ 6.5 million. 

Case studies 2: METHA-plant in Hamburg  

METHA-plant separates dredged material 
into silt, fine sand and sand and dewaters 
the silt. The plant has a throughput rate 
of about 1,000,000 m³ in situ volume. 
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Case studies 3: Thermal immobilization: producing bricks  

The annual production capacity of a 
facility in Hamburg amounted to 
approximately 5 million bricks. The 
process replaced  app. 70% of natural 
clays with  app. 30,000 tons of 
METHA silt with a dry matter content 
of 50 - 55 % by weight. The bricks 
were destined predominantly for 
industrial and commercial buildings as 
well as for local authority builders. 
For a throughput of approx. 200.000 
m³ dewatered sediment (after pre-
treatment!) an investment of 45 Mio. € 
can be estimated, corresponding 
roughly 15 – 20 €/ m³ in situ. 
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The method of chemical or solvent 
extraction uses solvents and 
mechanical actions to remove 
contaminants. This technology can be 
very simple : water washing or less easily 
with extraction agents as acid, bases, 
chelatants, surfactants, reducters. 

Case studies 3: BIOGENESIS 
 

The demonstration project was 
completed using full-scale production 
washing equipment at a processing rate 
of 15 m3/hour.  A commercial-scale 
facility could be constructed to process 
300,000 m3/year. 
The costs are dependent on different 
scales: For 300,000 m3 per year, 55-80 
€ per m3 and for 50,000 m3 per year, 
90-130 e per m3. 
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Case studies 4: FASIVER project Flanders-Belgium
Fasiver project is an example 
of Public-Private 
Partnership.  It regards: 
remediation combined with 
sludge recycling and creation 
of industrial area

It will includes a surface area 
of 7 ha, and the redesign of 
the whole 42 ha site as a 
sediment treatment/recycling 
centre for lightly 
contaminated dredged 
material. 

The total capacity of the 
storage on site is estimated to 
be 1.2 million cubic meters. 
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Case studies 5/1: Programma di ricerca per la gestione ed il 
riutilizzo dei sedimenti litoranei – RAVENNA – coord. ARPA ER

Tecnologie di trattamento applicate: 

2. fosfatazione (stabilizzazione dei metalli)

3. fosfatazione + calcinazione (tecnica novosol Solvay) 

4. fosfatazione + calce viva (stabilizzazione dei metalli + 
desorbimento termico degli organici)

Sono stati prelevati 2 campioni in 2 zone diverse del porto di Ravenna, scelte a 
seguito della campagna di caratterizzazione del 2006, svolta Arpa. Essi sono stati 
successivamente sottoposti a trattamento presso l'impianto pilota di Bregaillon 
(Tolone). La quantità di ognuno dei campioni è di 1 mc, per un totale quindi di 2 mc.
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Conclusions
1. Source control + remediation to reach quality targets 

2. Solutions should be found in the context of the whole river 
system and in close interaction with the stakeholders

3. Solutions need to respect natural processes and functioning

4. Relocation should be the first option, followed by 
beneficial use & finally confined disposal

5. Stress the importance of realistic solutions based on site-
specific conditions and type of dredged material

6. Joint effort of authorities along a river system to meet the 
national and EU policy targets and comply with legislation

7. Integrated approach from inland to coastal waters
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Recommendations treatment and disposal - 1 

1. All types of technologies for treatment and confined disposal are available: 
technology is not the problem, but innovation that leads to more efficient 
technologies is welcome. 

2. Treatment of dredged material is only useful if it leads to fewer disposals 
and/or less disposal costs. This means that the products have to be applied 
in practice for acceptable costs. 

3. Experience still has to be gained for the large-scale application of 
technologies, logistics and the market potential of the products.

4. For beneficial use at a larger scale it is imperative to develop markets for 
the application of dredged material and products from treatment of 
dredged material.

5. Confined disposal is a cost-effective and environmentally sound solution, 
if properly designed, constructed and monitored. 
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Recommendations treatment and disposal - 2

1. Treatment and confined disposal should not always be considered as 
opposed options. Both can be environmentally sound and acceptable 
options that can be complementary. 

2. A site-specific approach is necessary for the choice of best available 
treatment or disposal option.

3. It is of crucial importance to involve the public and other stakeholders 
in the decision-making process of treatment and disposal options. 

4. Taking into account regional conditions in ports and water systems, 
balanced treatment and disposal concepts have been developed that 
fulfill all aspects of technical, ecological and economic requirements. 
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…….. Grazie 
dell’attenzione


