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All Alternatives

Base Case:

placement 15km off shore

Land Increase:

Transport with trucks

Transport with pipeline

\

Concrete

Lagoon dewatering
Nature supported dewatering

External service mechanical
dewatering
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Overview of model runs

Locaon — Jvowme  Imemoa

Nieuwe Waterweg 10.000 All Methods
Nieuwe Waterweg 130.000 All Methods
Maasvlakte 10.000 Basecase, Land increase Trucks,

and Concrete Pond/Lagooning
Maasvlakte 1.000.000 All Methods
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Input

Route

Vessel
Quantity
Implementation
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Activity log: Logistical

Time per activity Simulation
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Simulation Output

GANTT Chart
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Output related to route
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Expansion Output of Simulation

Trucks Pipeline Drying

Transport Construction Cost and emissions Dewatering Time

Cost, Time, and Emissions Operating Cost and Emissions * Layering depth
Land Rental Cost

Drying emissions



Current Case

* Shippedto Sea

Supports Ecosystems
Natural dynamic

Emissions (full capacity)
* Nieuwe Waterweg: 1.46 kg/m3

* Maasvlakte: 1.41 kg/m3

Cost per m?

* Maasvlakte: €0.31
* Nieuwe Waterweg: €0.32
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0 Kg per m3
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Land Increase Maasland

* Driving with trucks

Pumping through pipeline
Area 1.200.000 m?

* Nieuwe Waterweg: 11cm

* Maasvlakte: 83cm

WESTW

Extended analysis of model
output

Rozenburg




Cost Comparison Nieuwe Waterweg
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Nieuwe waterweg cost and emissions comparison Land Raising
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Table overview results 10k full cap all land

MV10kT MVfullT MVfullP NW10kT NW10kP NWfullT
€ 451.86
60.0

Cost/m3

Emissions kg/m3

NWfullP
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3 Drying Methods

Lagoon Dewatering

Space and time intensive
Regural stirring with Diggers

Nature Supported Dewatering

Local Biota accelerate dewatering

Low maintenance

External Service/Mechanical
Dewatering
Hypothetical company

Mechanical large scale, high speed
dewatering



Drying layer depth

Layer depth

Depth is quadratically related
to drying time

Lagooning and nature
supported
Lagooning: Tm/year

Nature supported: 1m/90day

Spreading over time may
increase efficiency



Comparison “Passive” Drying Methods

Available land 200,000.00
Layer depth 0.33 0.50 1.00 1.50 2.00
Volumes 66,000.00 100,000.00 200,000.00 300,000.00 400,000.00
POND Drying time [days] | 40.15 91.25 365.00 821.25 1,460.00
1m=1year land cost € 3,960.00 €9,000.00 € 36,000.00 € 81,000.00 € 144,000.00
Digger Emissions [T
o 0.50 1.16 4.63 10.42 18.52
;Z::l CEpAC 1 513,874.32 359,502.61 189,438.17 128,570.80 97,301.17
NATURAL Drying time [days] | 10.95 21.9 91.25 200.75 361.35
1m =90 days Worm Cost € 14,850.00 €22.500.00 € 45,000.00 €67,500.00 €90,000.00
land cost €1,080.00 €2,160.00 €9,000.00 €19,800.00 € 35,640.00
foliEl ey 1 1,362,620.79 1,134,274.25 654,121.86 473,675.67 363,323.41

year




Drying Time [Days]

Dewatering Comparison Layer Depths
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External Service

Location Cost per operating hour
Machine Cost per operating hour
Polymer cost per hour

Energy Costs per operating hour
Staff wages per operating hour
Profit margin

Total Client Cost

a dh b ddh

970 €/h

/730 €/h

6,470 €/h

65 €/h

300 €/h
30 %

11,100 €/h




External Service

Independent of Layer depth Independent of Volume



Concrete Results

MV

Lagoon ‘ Lagoon MV | Nature NW | Nature MV ' External ‘ External

NW NW
10k Cost/m3 €1.74 €1.95 €1.90 €6.18
full Cost/m3 €1.58 €1.86 €1.78 €1.96 €6.06 €6.22
10k Emission kg/m3 4.30
full Emission kg/m3 3.66
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Evaluation Matrix

Rank Environmental
Case Rank Cost Emission Rank Time Safety Sustainability Nature Value Quality Bureaucracy

Weights 3.125 4.5 4.75 2.5625 3.6875 4.625 5.875 6.875
0.32 0.222222 0.21052632 0.390244 0.271186441 0.216216 0.17021 0.145454545
BaseNW
BaseMV
ConcNWPO
ConcNWES
ConcNWN

ConcMVPO
ConcMVES

ConcMVN
LandNWP
LandNWT
LandMVP

LandMVT



Case

Weights

BaseNW
BaseMV
ConcNWPO
ConcNWES
ConcNWN
ConcMVPO
ConcMVES
ConcMVN
LandNWP
LandNWT
LandMVP
LandMVT

Overall Scores

Rank Environmental
Rank Cost Emission Rank Time Safety Sustainability Nature Value Quality Bureaucracy
3.125 4.5 4.75 2.5625 3.6875 4.625 5.875 6.875
0.32 0.222222 0.21052632 0.390244 0.271186441 0.216216 0.17021 0.145454545




Simplified reality

alternatives out of scope

| imitations Q Additional values

u& Truck transport




Basecase Robust

/'I Scale needed for land rising, Pipeline
I most interesting

Total
Conclusions

Concrete though potentially
T T 1 interesting not the best performer
here

y * Dewatering Layering of key
// B, dominant important
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Reduced demand for coal

case

Maasvlakte




Framework
Impact

e Breakoutrooms

* Reflections
* Scale benefits
* Dewatering relationship
* Top outcome




Benefits of Scale

* Upfront investment
* Lower operational cost
* Long term timeline



Dredging
volume

Layer Available
thickness Space




Land Raising Maasvlakte

* Top Outcome
* Long term project
* High volume potential



