
Turnkey solutions
for global environmental needs

DEC NV 
(DEME Environmental Contractors)



Offering…Offering…

22

Turnkey solutionsTurnkey solutions
for global environmental needsfor global environmental needs



Atofina, Antwerpen

33From small, localised cleanFrom small, localised clean--upup



to complex, multito complex, multi--disciplinary projectsdisciplinary projects

La Floridienne, Gent

44



Total Raffinaderij Antwerpen, Kallo (Beveren-Waas)

55

Close to homeClose to home



Santos, Brazil

66

or on the far side of the worldor on the far side of the world



For every customerFor every customer

NMBS Holding, Antwerpen Dam

77



and for every kind of contractand for every kind of contract

Fasiver, Zwijnaarde (Gent)

88



Ecoterres Holding:Ecoterres Holding:
At home in every environmental marketAt home in every environmental market

99
Mobile thermal desorption plant, Carcoke, Zeebrugge



Strengths

• Multidisciplinary Environmental 
Contractor

• Partner, Design & Build, Early 
Contractor Involvement

• Own Resources:
• Staff & Equipment
• Research & Development
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• Research & Development
• Technical Department & 

Construction
• Chemical & Technical Solutions

• Global player
• > 25 years experience
• Part of the worldwide dredging, 

environmental and marine 
engineering group (DEME)

10



Awards

Environmental Award
for the Industry:

Waste Recuperation

Environmental Award
for the Industry:

Waste Recuperation

Environmental Award
for the Industry:

Clean Technologies

Environmental Award
for the Industry:

Clean Technologies

Trends Gazellen
Fast growing companies

2004-2005-2006

Trends Gazellen
Fast growing companies

2004-2005-2006
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Waste RecuperationWaste RecuperationClean TechnologiesClean Technologies 2004-2005-20062004-2005-2006

Safety Award 2009
IADC

Safety Award 2009
IADC

Golden Bridge Export
Award 2007 (BLCC)

Golden Bridge Export
Award 2007 (BLCC)

DEME
Export Lion 2009

DEME
Export Lion 2009
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Regional spreading

13



Companies in
Europe

DEC Sweden
(head office)

DEC Sweden
(Sundsvall)

Terramundo

14

DEME – DEC – Ecoterres – GRC

DEC Romania
Rep. office

DEC Italy

Soldec

Extract-Ecoterres

de Vries & van de Wiel
DEC Ireland

DEC UK

Terramundo



Ecoterres Holding: consolidated turnover
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Ecoterres Holding: personnel

222 182

30

16

DEC Ecoterres

Extract-Ecoterres de Vries & van de Wiel

DEC UK GRC

Soldec



Support through competence

PROJECT MANAGEMENT
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Services offered by the Ecoterres Holding

DREDGING ENVIRONMENTAL TECHNIQUES PROJECT DEV. & 
CONCESSIONS

Environmental & 
maintenance dredging Soil remediation Sediment treatment

Brownfield 
redevelopment

18

maintenance dredging Soil remediation Sediment treatment redevelopment

HYDRAULIC 
ENGINEERING

FLUVIAL & MARINE 
AGGREGATES

Environmental & shore 
protection

Landfill and isolation 
techniques Treatment centres Sand exploitation



Remediation of soil and groundwater

19

Ex situ techniques

Remediation of contaminated soil

Ex situ techniques

Remediation of contaminated soil

In situ techniques

Remediation of contaminated
soil and groundwater

In situ techniques

Remediation of contaminated
soil and groundwater



Soil WashingSoil Washing Thermal desorptionThermal desorption

Ex situ soil remediation
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Soil WashingSoil Washing Thermal desorptionThermal desorption

BioremediationBioremediationStabilisation / SolidificationStabilisation / Solidification



Soil washing

• Fixed – off-site:
• GRC Kallo
• GRC Brugge
• GRC Zolder
• Terramundo

21

• Mobile – on-site:
• Tranemo, Sweden
• Carlisle, Ireland
• London Olympics, UK
• Avenue Coking Works, UK



Thermal desorption

• Fixed – off-site:
• GRC Kallo
• GRC Brugge
• GRC Zolder

22

• GRC Zolder

• Mobile – on-site:
• Carcoke Zeebrugge, Belgium
• Avenue Coking Works, UK



Stabilisation / Solidification (S/S)

• Fixed – off-site
• GRC Kallo
• GRC Brugge
• GRC Zolder

• Mobile – on-site
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• Mobile – on-site
• Total Ertvelde, Belgium
• Bekaert Zwevegem, Belgium
• La Floridienne Gent, Belgium
• London Olympics, UK
• Cargovil Vilvoorde, Belgium
• Zandwinningsput, Belgium



Bioremediation

• Fixed – off-site
• GRC Kallo
• GRC Brugge
• GRC Zolder
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• GRC Zolder
• Terramundo

• Mobile – on-site
• London Olympics, UK



?

In situ techniques: overview

Extraction techniques

25

Containment Reactive barriers

Injection techniques



Injection techniques

• Available techniques
• (Bio)venting
• (Bio)sparging
• ISCO
• Enhanced bioremediation
• Enhanced Reductive 

Dechlorination

26

Dechlorination

• Project examples:
• Alcatel Antwerpen, Belgium 

(ERD)
• Van der Sluijs Herentals, 

Belgium (sparging)
• Olasfa Olst, the Netherlands 

(ISCO trials)



Extraction techniques

• Available techniques
• Pump and treat
• Multi-phase extraction
• Soil vapour extraction
• Groundwater circulating wells

• Project examples:
• Janssen Pharmaceutica, Belgium 
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• Janssen Pharmaceutica, Belgium 
(groundwater circulating wells)

• Janssen Pharmaceutica, Belgium 
(multi-phase extraction / pump and 
treat)

• BASF Antwerpen, Belgium (multi-
phase extraction with Catox)

• Cogebi Beersel, Belgium (multi-
phase extraction with Retox)

• Arcelor Mittal, Gent, Belgium (multi-
phase extraction)



Permeable reactive barriers (PRB)

• Available techniques:
• Basic setup
• Funnel and gate
• With bioscreen

28

• With bioscreen

• Project examples:
• Coca Cola Wilrijk, Belgium
• Atlas Copco Wilrijk, Belgium



Containment Techniques

• Vertical and horizontal liners
• HDPE-liners
• Cement-bentonite wall
• Trisoplast®

• Sheetpile wall

29

• Geo-hydrologic containment

• Project examples:
• Fasiver Zwijnaarde, Belgium
• Oiltanking Antwerpen, Belgium 

(Trisoplast)
• Lac Sud Tunis, Tunisia



Treatment process for sediments

30

Pre treatment: dewateringPre treatment: dewatering Treatment & RemediationTreatment & Remediation Post treatmentPost treatment

Bioremediation
Stabilisation / Solidification

Thermal treatment

Dewatering by lagooning
Dewatering by geotubes
Mechanical dewatering



Pre treatment of sediments: dewatering

Goals of dewatering:
• Enhancing the geotechnical 

properties of the sediments
• Increase of landfill capacity
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Types of dewatering
• Dewatering by lagooning
• Dewatering by geotubes®

• Mechanical dewatering



Dewatering by lagooning

• Lagooning
= separation of sand / fine 
fraction
• Hydrocyclones

32

• Hydrocyclones
• Separation fields

• Applied in our sediment 
treatment centres



Dewatering by geotubes®

• Geotubes®

= separation of sand / fine 
fraction in geotextile tubes
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• Applied on site
• Remediation of mercury 

contaminated lakes, Hultsfred, 
Sweden



Mechanical dewatering

• Consolidation
• Filter press
• Sieve belt press

34

• Example projects:
• Nyrstar Balen, Belgium
• Crotone, Italy
• Lagan River, UK



Post treatment of contaminated sediments

• Re-use
• As building material
• As backfill material

• Landfilling
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• Landfilling
• On-site:

• On-site confined disposal

• Off-site:
• Silvamo Kortemark, Belgium
• Terramundo, UK



Examples of brownfield development

• Remediation, redevelopment 
and operation as a sediment 
treatment centre, Fasiver 
(Zwijnaarde), Belgium

• Remediation and 
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• Remediation and 
redevelopment of the Trefil 
Arbed site, Gentbrugge (Gent), 
Belgium

• Redevelopment of the Colgate-
Palmolive-Lacroix site, 
Gentbrugge (Gent), Belgium



Containment techniques

• Vertical and horizontal liners
• HDPE-liners
• Cement-bentonite wall
• Trisoplast®

• Damwall

37

• Damwall

• Geo-hydrologic isolation

• Stabilisation / Solidification
• Lime, cement…



Containment techniques

38

Landfill technique



Containment techniques
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Example Landfill: Nyrstar, Belgium



Containment techniques

40

Installation of liners



GOSA®: Fibrous open stone asphalt

• Fibrous Open Stone Asphalt is 
an asphalt mix with a gap 
graded aggregate matrix 
prepared from limestone 
aggregate and a fibrous asphalt 
mastic

•

41

• It is an extremely open asphalt 
mix with a high percentage of 
voids

• Ideal for hydraulic engineering 
applications
• Dike and bank protection
• Bottom protection



GOSA: characteristics

• Extremely open structure (always 
combined with a soil filter)

• Permeable to water (thus permitting 
a layer of limited thickness)

• Visco-elastic properties (both strong 
and flexible)

• Can withstand high current speeds
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• Can withstand high current speeds
• Great insensitivity to water (no 

stripping)
• Durable product
• Inert product
• Is easily colonised by plants – a 

green solution
• Low roughness



GOSA: applications
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• Application of GOSA above water: in situ

• Application of GOSA below water: prefabricated asphalt mattresses
• the open structure of GOSA means that it cannot be directly applied “hot” 

below water
• DEC owns two lifting frames for the application of the mattresses



Project examples

• In situ
• Bottom protection of a quay wall at the Deurganckdok, Port of 

Antwerp
• Protection of the overflow dike at the flood control area Kruibeke-

Bazel-Rupelmonde

• Prefabricated mattresses
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• Prefabricated mattresses
• Dike protection of the Dwarsdam at the Doeldok, Port of Antwerp
• Bottom protection of a quay wall in Hingene
• Protection of the corner stone in the Visserijdok, Port of Oostende
• Protection of an overdepth in Grimbergen
• Cable protection at the Thornton bank
• Bottom protection of a quay wall at London Gateway Port, UK



Environmental Dredging

Important criteria
• Accuracy: all contaminated sediments have to be removed
• Turbidity: contaminated soil spreads to clean areas

45

• Turbidity: contaminated soil spreads to clean areas
• Spillage: leaves contaminated soil on the cleaned areas
• High concentration: decreases the volume to be treated
• Safety



Types of environmental dredging
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Hydraulic environmental dredging

Pixy, Blani, Vlaanderen XV

Hydraulic environmental dredging

Pixy, Blani, Vlaanderen XV

Mechanical environmental dredging

EcoDrag, EcoBucket, EcoGrab

Mechanical environmental dredging

EcoDrag, EcoBucket, EcoGrab



Hydraulic environmental dredging

• Contaminated sediments are removed through hydraulic suction 
processes
• Scoop dredgers
• Sweep dredgers (e.g. Vlaanderen XV and Bilba)
• Head-suction dredgers (e.g. Blani)
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• Head-suction dredgers (e.g. Blani)
• Modular systems: combination with mechanical dredging 

techniques (e.g. Pixy)

• Includes (contaminated) water
• Water is treated in a water purification unit



Mechanical environmental dredging

• Contaminated sediments are removed through mechanical 
dredging
• Dragging techniques (e.g. EcoDrag)
• Grabbing techniques with visor bucket (e.g. EcoGrab)
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• Grabbing techniques with visor bucket (e.g. EcoGrab)
• Bucket dredgers (e.g. EcoBucket)

• Includes (contaminated) water
• Water is treated in a water purification unit


