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* CEDA

* Current situation

* Energy transition: sustainable equipment
e Sustainable dredging
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CEDA | i CEDAW

* anindependent, international, membership-based
professional network

e it brings together individuals and organisations from
— dredging
— construction and maintenance of water-based
infrastructure
— fluvial and offshore mining

e corporate and individual members from:
— Africa
— Europe ) hmmmm B
— Middle East
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Our global network

WwonNA4

World Organisation of Dredging Associations

CEDA
EADA
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In summary: CEDA ...

Dredging for
. . i LE
* is an authoritative reference point for 'SNUF%T:;#SSCTURE

objective knowledge

 hasavital worldwide networl for the
exchange of knowledge and information

 promotes dredging as a tool for sustainable
development

 champions the dredging profession

CEDA




* Fast developing climate regulations, geopolitical tensions
* Fierce competition from China on many fronts

* Dredging and Offshore sector being taken up in EU and IMO emission
legislation

* Fuel EU: Upcoming carbon pricing and carbon cap
* Uncertainties in techno-economic aspects of fuels and prime movers
 Work vessels: Limited space onboard to accommodate alternative fuels
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Zero emission paths EU and IMO
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Sustainability is more than Climate

Climate
Change

B R Ch i . .
* Nine life support systems of the planet Biosphere \ co.con radiive /e Entities

Integrity

(Rockstrom et al.)

Functional
Integrity

* Climate change is not the furthest from JLand Stratospheric
balance it Depletion

Green
Water

* Integral approach (Climate transition helps

Biodiversity and Ocean acidification) Freshwater (232, Atmospheric
Change Aerosol

Loading

* Positive impact {{essregative-tmpact)

Modification of
Biogeochemical
Flows

l m Planetary Boundary\ High Risk Line |
y Safe Operating 7 Zone of High Risk ol
Space Uncertainty Zone ‘anable
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Sustainable Fuels: no silver bullet
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Green LNG and green
methanol best options
(energy density)

Hydrogen only for
inland/coastal (limited
autonomy)

Batteries only assisting the
main power supply

Ammonia suited for work
vessels?

Price, availability, suitable
engines?
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Sustainable Fuels: production routes matter

FIGURE 23: TYPICAL WELL-TO-WAKE EMISSIONS OF MARINE FUELS (gCO0,./kWh - GWP100)
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* Advanced biofuels
Source: Bureau Veritas
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Fuels: prices forcast inculding GHG tax
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World merchant fleet readiness

Containership Vessels 507 65% 780
DWTs (millions) 73.8 73% 93.4
TEUs (millions) 6.78 79% 8.58
Vehicle Carrier Vessels 182 83% 219
DWTs (millions) 3.32 85% 3.9
Rest of Fleet Vessels 396 8% 4887
DWTs (millions) 34.89 13% 277

WSC report “Can the EU fuel shipping’s decarbonisation?”
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Power supply: Efficiency!!!

* Small size/power footprint+ autonomy+ costly fuels:
Efficiency and minimal fuel requirement are the priority!

* Niche market: Novel engines (medium speed range)
recently launched/still under development

400 m

* Fuel cells: LT PEM and HT PEM available or close to
market

164 m

* Fuel Cells: SOFC needed for carbon-based fuels
(ammonia?)

* Nuclear propulsion? (total costs, dual use aspect)
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LNG

Methanol (- ready)



Hydrogen:

- pilots and up tp 25% power
supply

- H, as mobile power source

- vessel designs
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All-Electric

Stationary

e Hybrid power supply with energy storage
* Waste Heat recovery, wind-assisted?
e Get ready for 2030!
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Sustainable dredging: Ecoshape/BwN

What if we are so focused on
minimizing negative effects that
we miss opportunities to
maximize positive effects?

Ecoshape/ Building with Nature
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www.ecoshape.org

Sand Motor beach - Google Search



https://www.google.com/search?sa=X&sca_esv=0ce187dca12dd1d0&cs=0&udm=7&fbs=AIIjpHxU7SXXniUZfeShr2fp4giZ1Y6MJ25_tmWITc7uy4KIeoJTKjrFjVxydQWqI2NcOha3O1YqG67F0QIhAOFN_ob1qe64vywgsVdIjTT28-5UDDXJFfZDCkEbhgIxkoE918Vh62vzluw64khPMYS6wgbhJVWf6sW76U2yo1NKa-bmWJs3e0IAvDi52JHSeI771qtA1Bvr&q=Sand+Motor+beach&ved=2ahUKEwiw0MiJ2tCQAxUS1wIHHSY8AQ8QtKgLegQIFxAB&biw=1528&bih=834&dpr=1.25&safe=active&ssui=on#fpstate=ive&vld=cid:6909eb0b,vid:mTnue55GQ2Q,st:0
https://www.google.com/search?sa=X&sca_esv=0ce187dca12dd1d0&cs=0&udm=7&fbs=AIIjpHxU7SXXniUZfeShr2fp4giZ1Y6MJ25_tmWITc7uy4KIeoJTKjrFjVxydQWqI2NcOha3O1YqG67F0QIhAOFN_ob1qe64vywgsVdIjTT28-5UDDXJFfZDCkEbhgIxkoE918Vh62vzluw64khPMYS6wgbhJVWf6sW76U2yo1NKa-bmWJs3e0IAvDi52JHSeI771qtA1Bvr&q=Sand+Motor+beach&ved=2ahUKEwiw0MiJ2tCQAxUS1wIHHSY8AQ8QtKgLegQIFxAB&biw=1528&bih=834&dpr=1.25&safe=active&ssui=on#fpstate=ive&vld=cid:6909eb0b,vid:mTnue55GQ2Q,st:0
https://www.google.com/search?sa=X&sca_esv=0ce187dca12dd1d0&cs=0&udm=7&fbs=AIIjpHxU7SXXniUZfeShr2fp4giZ1Y6MJ25_tmWITc7uy4KIeoJTKjrFjVxydQWqI2NcOha3O1YqG67F0QIhAOFN_ob1qe64vywgsVdIjTT28-5UDDXJFfZDCkEbhgIxkoE918Vh62vzluw64khPMYS6wgbhJVWf6sW76U2yo1NKa-bmWJs3e0IAvDi52JHSeI771qtA1Bvr&q=Sand+Motor+beach&ved=2ahUKEwiw0MiJ2tCQAxUS1wIHHSY8AQ8QtKgLegQIFxAB&biw=1528&bih=834&dpr=1.25&safe=active&ssui=on#fpstate=ive&vld=cid:6909eb0b,vid:mTnue55GQ2Q,st:0

Sustainable dredging: many cases

N Etee

Mangrovés'+Aq uactHture -

Nature-Based Solutions
FOR PORTS

Photo 4-5: The mangroves @
2011, © Mitsubishi UFJ

An overview of NBS implementation in practice -
opportunities and challenges

2025

GFDRR PROBLUE (i winconms
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Sustainable dredging: enablers

Technology and system
knowledge
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Conculsion .
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