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• Hvad er det vi vil svare på???
� Klapning af sedimentet. Hvor høje koncentrationer medfø rer det? 

Hvor ender sedimentet
� Hvad med de toksikologiske effekter?

• Grådybundersøgelsen i 1992
• Anderses klapskyer i 1991
• Klaptilladelse i 2005, 2009, 2013

• What can we model?
• Prediction purposes

Agenda
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Grådyb tidal area
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Grådyb tidal area
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Numerical models

Bathymetry – model area

Tides, wind Sediment 
characteristics

Hydrodynamical
module Wave module

• Currents
• Water level

• Wave height
• Wave period

Sediment module

• Sediment concentrations
• Deposition rates
• Erosion rates

• Environmental
assessment
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Esbjerg Harbour
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• Sediment is added to 
the model at controlled
timings and positions

• 7% of the disposed
sediment is released
directly to the water
column. The rest is 
deposited and released
as resuspension

Injection of sediment

7%
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Sediment plumes
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Sediment plumes
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• Recent past situation: 
� Disposal at two sites. One for ebb and one for flood pe riod

• Future situation: 
� Disposal at four sites. Distinguished by sediment typ e and harbour

basins

Study – Change of disposal strategy
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• Modelling complex set up for 335 
days

• 2009 selected as typical year with 
respect to wind (2004-2011 
inspected)

• Actual disposals were fed into the 
model

• Anticipated future disposal were
fed into the same model

Model
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Total deposition after end 
of modelling period

Disposed
mass

Deposited
in the tidal
area

Exported
from the 
area

160.000 t 112.000 t 48.000 t
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Total deposition after end 
of modelling period

Basin
Skideneng 
Depostion
(kg/m 2/y)

Albuen 
Deposition
(kg/m 2/y)

Kjelst 
Deposition
(kg/m 2/y)

Atlantkaj 0,0075 0,0216 0,0009
Dokhavn 0,0026 0,0029 0,0005
Fanø Færgehavn 0,0076 0,0137 0,0012
Sønderhavn indre 0,1202 0,2603 0,0141
Sønderhavn ydre 0,1488 0,3061 0,0200
Østerhavn 0,0147 0,0264 0,0020
1. bassin m forhavn 0,0253 0,0088 0,0024
1.2. bassin indsejling 0,0499 0,0234 0,0047
2. bassin m forhavn 0,0477 0,0229 0,0036
Forhavn til 5. bassin 0,0176 0,0114 0,0011
5. bassin 0,0386 0,0169 0,0025
5.6. bassin indsejling 0,0346 0,0142 0,0037
Bedding 0,1514 0,0734 0,0143
Trafikhavn indre 0,1250 0,0606 0,0087
Trafikhavn oliebroer 0,0420 0,0170 0,0040
Trafikhavn ydre 0,4349 0,2256 0,0355
Trafikhavnsindsejling 0,0270 0,0123 0,0027
Færgehavn 0,1266 0,2308 0,0129
Slunde og Lo 0,1332 0,0509 0,0120
Østhavn 0,8814 1,2554 0,0840
Samlet for alle bassiner 2,4 2,7 0,23



© DHI

• The ecological conditions
inside Grådyb tidal area
is assessed as bad

• Sediment chemistry is 
known for the individual
harbour basins

Pollution 
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Risikokvotienter

• How to compute
• How to interpret
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Risk assessment
PAH

Akut

Long term
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Metals - As
Immediate

Long term
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• Numerical modelling complex set up to simulate the behavior of 
disposed fine-grained sediment

• Actual disposals were accurately fed into a well-calibrated
hydrodynamic model

• Results of suspended sediment concentrations and deposition rates 
were used to assess the risk of the ecological status



DHI are the first people you should call when you have a tough 
challenge to solve in a water environment.

In the world of water, our knowledge is second-to-none, and we strive 
to make it globally accessible to clients and partners. 

So whether you need to save water, share it fairly, improve its quality, 
quantify its impact or manage its flow, we can help. Our knowledge, 
combined with our team’s expertise and the power of our technology, 
hold the key to unlocking the right solution. 
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About DHI



Thank you
Ulrik Lumborg
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