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Figure 1.1: Area of maintenance dredging (not part of the project). Both the grey and red areas are 
dredged to a bed level at x m.

Figure 1.2: Dredging plan, part of the project scope. 
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2 Background 

2.1 Hydrodynamics in the Danish Straits 
The Danish Straits form a system of water passages connecting Baltic Sea with 
North Sea, comprising Kattegat, Oresund, Great Belt, and Little Belt (Figure 
2.2). These straits play a crucial role in the exchange of water between the 
Baltic Sea and the ocean, enabling both the inflow of saline water from the 
North Sea and the outflow of less saline Baltic water. This exchange is stratified 
and influenced by density gradients, tides, and meteorological conditions.  

The modelled domain includes Great Belt and Little Belt, two parallel straits 
located between the Jutland peninsula and the islands of Funen and Zealand. 
These straits are important for water mass transport between Kattegat and 
Baltic Sea. In Kattegat, surface salinity can reach 30 PSU, while the outflowing 
Baltic waters typically have salinity levels around 10 PSU. These differences 
result in stratification, with fresher Baltic water flowing in the upper layers and 
denser North Sea water entering in the lower layers. The yearly variation in 
stratification of salt and temperature at the Fehmarn Belt is shown in Figure 2.1 
and shows the strongest change in density at a depth between 15 and 20 
meters. 

 

Figure 2.1: Measurements of salinity and temperature at station Fehmarn Belt Buoy in 2018 (data 
[4]) 

The seabed in Great and Little Belts is characterised by complex morphology, 
including a system of deep, elongated channels that play a vital role in water 
exchange. These erosional troughs, often exceeding 50 metres in depth, serve 
as primary pathways for the inflow of dense saline water from the Kattegat into 
the Baltic Sea. 
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2.2 Representative period 
The period that is used as forcing for the model has been selected to be a recent 
and representative period with good data availability. The data availability is 
limited by the regional hydrodynamic model (data [8]) and the available 
measurements on the currents at the Great Belt Bridge which were only available 
starting 2022-05-01. A full overview of data available at given periods is given in 
Appendix A. The period evaluated in the model starts thus also on 2022-05-01.  

The chosen model period has further been evaluated as representative for the 
general dynamics of the area. The wind, water levels and Baltic Sea major inflow 
events are representative for an average year.  

For the validation of the model the first 142 days are used. For the model 
application of dredging the first 91 days of this period are used: 2022-05-01 to 
2022-07-31, as further explained in section 3.2. 

Below a selection of forcing data for the selected periods is given. Figure 2.3 
shows daily water levels, and Figure 2.4 the wind conditions. How these are 
included in the model is also explained in more detail in section 3.2. 

 

 

Figure 2.3: Daily average water levels (wind setup) at station Aarhus during the model validation 
period.  

 

In the analysed period, wind conditions in the area of the measuring station were 
characterized by a clear dominance of westerly and south-westerly winds.  
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Figure 2.4: Wind roses for the year 2022 for 4 stations around the model area. 

 

2.3 Sediment properties 
The dredged sediment consists of a combination of sand, organic mud, clay and 
moraine. The composition of these fractions over the material that will be 
dredged, varies over 50 drilling profiles that are available within the western and 
eastern basin (data [10]). The dominant soil type in the drilling profiles are 
organic mud (gyttja) and clay. Additionally, a sieve analyses of 4 sediment 
samples within the western basin (data [9]) show a similar variability in sediment 
distribution, see Table 2.1 (locations as Samples 1 in Figure 2.5).  

A representative sediment distribution has been composed by taking a weighted 
average of the 4 samples. This weighting factor has been configured in a 
conservative way. It includes a large factor (0.6) for station 3 which is 
representative for the organic mud and clay that forms a large part of the 
dredged sediment. Lower emphasis has been attributed to station 4 since this is 
expected to be of shallow depth and not representative for all of the dredged 
sediment, thus the smaller fraction (0.2) for station 4.  
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The weighted sedimentation distribution has a fraction fine sediment, with a 
diameter below 125 µm, of 35%. The larger sediment fractions are excluded 
from the model because their high settling velocities cause them to remain in 
suspension for a short period. As a result, they are unlikely to be transported 
outside the dredging zone in port basins. 

Table 2.1: Representative sediment distribution based on a weighted average of station 1, 3 and 4. 
These stations are named Samples 1 in Figure 2.5.  

 Clay and 
fine silt 

Medium 
silt 

Coarse 
Silt 

Fine Sand Larger 
factions 

Weighting 
Factor 

Diameter 
(µm) 

< 6,3  6,3 - 20 20 - 63 63 - 125 > 125   

Station 1: 
133457/25 

2% 6% 5% 5% 83% 0.2 

Station 2: 
133458/25 

0% 1% 1% 0% 98% 0 

Station 3: 
133459/25 

5% 11% 9% 5% 70% 0.6 

Station 4: 
133460/25 

7% 26% 26% 10% 31% 0.2 

Weighted 
average 

5% 13% 12% 6% 65%  

 

 

Figure 2.5: Location of the samples in both geotechnical analyses. Dataset 1 contain 4 samples in 
the basins and 2 reference samples outside the basins [9]. Dataset 2 contains 14 samples in and 
directly outside of the basins [11].  

During the dredging, sediment-bound substances will be dissolved in the water 
and cause an increase in concentrations. Different methodology is applied for 
the spreading of nutrients and the spreading of environmentally hazardous 
substances (miljøfarlige forurenende stoffer, MFS). 
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Of the fraction of the dredged sediment that is suspended in the water column 
(sediment spill, see section 3.3), a fraction of the sediment-bound substances 
will be dissolved in the water. The method and assumptions are further 
explained in section 3.4. Sediment-bound concentrations and parameters used 
to calculate the dissolved fraction are given in Table 2.2 and Table 2.3. 

Table 2.2: The sediment-bound concentration TN and TP, as the average of the 18 samples 
available within the basins [9] [11] (Samples 1 and Samples 2 in Figure 2.5). The dissolved fraction 
is the fraction that is released during the first day that sediment is suspended, based on 
measurements for gyttja (DHI, 2024). More on this in section 3.4.  

Component 

Average of 18 

samples (mg/kg) 

Dissolved 

fraction 

Total nitrogen (TN) 1382 4,8% 

Total phosphorus (TP) 514 6,5% 
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Table 2.3. Substances in the sediment as the average over the 14 samples [11] (Samples 2 in 
Figure 2.5). The distribution coefficient Kd gives the equilibrium balance between dissolved and 
sediment-bound concentrations within a given control volume (Miljøstyrelsen, 2025). More on this in 
section 3.4. For each of the substances, the environmental quality standards (EQS) for the 
dissolved fraction is given (Miljøministeriet, 2003).  

Component 

Average of 14 

samples (mg/kg) 

Distribution 

coefficient 

log(Kd) 

Environmental 

quality 

standards 

(µg/l) 

Tungmetaller    
 

Arsen, As 5.5 1.92 2.6 

Bly, Pb 13.3 5.47 1.3 

Cadmium, Cd 0.3 5.11 0.2 

Chrom (total), Cr 27.3 5.10 3.4 

Kobber, Cu 31.8 4.39 1.2 

Kviksølv, Hg */** 0.03 5.23 0.07 

Nikkel, Ni 25.0 3.85 8.6 

Zink, Zn 74.3 3.49 8 

PAH'er      

Phenanthren 0.02 4.36 0.94 

Antracen 0.02 4.46 0.1 

Fluoranthen 0.0608 3.39 0.0063 

Pyren 0.0706 4.77 0.0023 

Benz(a)anthracen 0.0271 5.7 0.0005 

Chrysen 0.0416 5.81 0.0014 

Benz(a)pyren 0.03786 6.13 0.00017 

Indeno(1,2,3-cd)pyren 0.03714 6.13 0.00017 

Benz(ghi)perylen 0.04143 6.13 0.00017 

Nonylphenoler 0.016 4.48 0.3 

Methylnaphthalener, mono, di og tri 0.24 3.65 0.12 

Sum af PFOA, PFOS, PFNA, PFHxS, høj LOD 0.001 3.3 0.00013 
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3 Method 

3.1 Hydrodynamic modelling with Telemac 
TELEMAC is a numerical modelling software maintained by the TELEMAC-
MASCARET consortium. Originating in the 1990s, it has become one of the 
leading tools for simulating water flows in both riverine and marine environments, 
with particular strength in coastal and estuarine applications. 

The TELEMAC-3D computational engine enables the simulation of three-
dimensional, nonlinear free-surface flows, accounting for density variations, 
turbulence, and tidal effects. Calculations are performed using the finite element 
method on an unstructured triangular mesh, allowing for accurate representation 
of complex geometries such as straits, bays, and harbours. 

The model is based on Navier-Stokes equations, solved in either hydrostatic or 
non-hydrostatic form. TELEMAC-3D allows for the transformation of a 2D model 
into a 3D one by defining vertical layers, enabling detailed representation of 
vertical velocity profiles and stratification processes. 

In marine models such as the one discussed in this report, salinity and 
temperature variations play a crucial role. TELEMAC-3D supports modelling of 
these parameters as fields that influence water density, which in turn affects 
circulation patterns. In environments where thermal and salinity stratification 
occurs, a three-dimensional model is significantly more appropriate than a 2D 
approach, as it can capture vertical density gradients that influences flow 
direction, mixing processes, and mass and energy transport. 

3.2 Model setup 
The model uses a three-dimensional representation of flow, accounting for 
density-driven circulation, atmospheric forcing, and Coriolis effects. The model 
uses an unstructured mesh with the vertical described with 15 layers, enabling 
the simulation of thermal and salinity stratification and their influence on flow 
dynamics. Temperature and salinity are treated as active tracers, directly 
affecting water density and the resulting circulation patterns. 

The geographical extent of the model has been chosen to include both the Great 
and Small Belt (Figure 3.1). By choosing a large extent, the model is expected to 
best calculate the velocities from the barotropic and baroclinic inflows. 
Boundaries are chosen where the sea is narrow for best model stability. Two 
open boundaries have been included: A northern boundary near Aarhus, and a 
south-eastern boundary at the Fehmarn Belt. These boundary conditions control 
water level, velocity, salinity and temperature. Water levels are taken from the 
nearby stations Rodbyhavn for the southern boundary and Aarhus at the northern 
boundary (data [6]). Other parameters are obtained from the Nemo-Nordic model 
(data [8]) of the Copernicus Programme.  

The bathymetry in the model is primarily based on the DDM (data [2]). In areas 
not covered by DDM, bathymetry is used from EMODnet (data [1]). In the area 
around the Korsor the bathymetry has been improved using a recent bathymetric 
survey. To reduce the numerical diffusion and the flow resistance of the Belt Sea 
the model bathymetry has been smoothed. This increases the discharges 
through the Great Belt and improves stratification.   
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The new port layout and planned depth of the basins is included in the model. 
This means that both the land fill and dredging have already been realised. This 
is expected to be closest to the situation during dredging but is also not expected 
to have a noticeable effect on the model results. A proposed breakwater west of 
the port basins (not shown in this report) is expected to be constructed after the 
dredging and is not included in the model. This breakwater will impact the flows 
through the lagoon channel, but the expected impact on the dispersion of the 
sediment is small. 

The impact of wind shear stress to the water surface is included. Wind 
measurements are obtained from four DMI meteorological stations (Røsnæs Fyr, 
Omø Fyr, Langø and Assens/Torø) and interpolated over the model domain. No 
correction factor has been applied for expected lower or higher wind velocities on 
open water.  

The suspended sediment is modelled conservatively as non-cohesive sediment, 
and the sediment spill is further described in section 3.3. The model includes the 
settling velocities per sediment classes, deposition, advection and diffusive 
processes of the suspended matter and includes resuspension. In the sediment 
spill also a soluble inert unit tracer is included to monitor the transport of 
substances in the sediment.  

The calculation period has been chosen different for the model validation and the 
model application. For the model validation a period of 142 days is modelled, 
starting 2022-05-01. For the model application for studying the dredging impact 
a period of 91 days is chosen starting on 2022-05-01, of which the first 2 days 
are intended for stabilising the initial conditions, 59 days are used for dredging 
work (see section 3.3), and the remaining period for the transport and settling of 
the sediment. 

Model results are presented in different parts of the water column. Results at 
the bed, are the average of the deepest 1 m in the water column. Model results 
at the surface are the average of the 1 m directly below the water surface. Other 
maps show depth-average results, which is also the case if bed nor surface is 
specified.  

For maps of maxima, hourly fluctuations are not representative for the 
environmental impact. Model results have therefor been averaged over periods 
of 6 hours before taking the maximum over the model period. In the study of 
increased concentrations of substances, results are resampled to daily 
averages.  

In the validation of model results, metrics and model performance criteria are 
selected as described in Appendix B. 
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Figure 3.1: Overview of the model. Including the water level stations that are used on the open 
model boundaries, the wind stations that are interpolated which are used to model wind stress, and 
the boundary nodes at which data from Nemo-Nordic is applied.  

3.3 Sediment spill modelling 
It is assumed that the dredging will be carried out using a Grab dredger, which 
is the same technique as currently used for the maintenance dredging. 
Dredging will be carried out 12 hours a day, 7 days a week. Using a production 
rate for the grab dredger of 220 m3/hour (equal to 97 kg/s), the dredging is 
expected to take 59 days. In the model this is applied on subsequent days, 
which results in higher concentrations than if the dredging is carried out over a 
longer period. As the spreading of sediment spill comes predominantly from the 
tidal currents, it is not expected to be different during other seasons.  

In the model, the dredging is modelled at representative points over the 
dredged area (Figure 3.3). The dredger moves every 5 days to the next point. A 
time series of this dredging process is shown in Figure 3.2 for the first 3 weeks 
of the model.  



 
 

 

Sweco | Extension of the  

Naval station Korsor Hydrodynamic model simulation of the sediment spill from dredging 

Project Number 41012234-056 

Date 2025-12-02 Version   

Document reference Hydrodynamic modelling of sediment spill from dredging - Naval port Korsor_v20251202.docx  17/57 

 

Figure 3.2: Example of the sediment spill in the first 3 weeks of the simulation. After an initial 
initialisation of 2 days, the sediment spill moves every 5 days to a new point within the dredged 
area. The quantity (1 m3/s) indicates the spill as modelled by a sediment slurry, the sediment 
fractions within this slurry are specified in Table 3.1.  

 

 

Figure 3.3: Location of the 12 representative dredging points where sediment spill is introduced in 
the model for a period of 5 days.  

 

Spill of fine sediment can occur at different stages of the dredging. For a grab 
dredger this occurs at both the grabbing of sediment at the bed, the lifting of the 
sediment in the bucket, and during the deposition of the sediment in the barge. 
Based on empirical studies, the total spill that occurs for grab dredging is 
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estimated between 0 and 5% (WAMSI, 2020), and is assumed conservatively at 
5% in the model. This spill is distributed equally over the entire water column. 
The resulting spill flux is 1.7 kg/s (Table 3.1). 

Table 3.1: Calculation of the sediment spill flux based on the production rate, the fraction fine 
sediments, and the spill rate of a grab dredger.  

 Rate (kg/s) 

Production rate 97 

Production rate for fine sediments (35%) 34 

Sediment spill flux (5%) 1.7 

 

The spill flux is distributed over the fine sediment fractions according to the 
sediment properties (Table 2.1) and results in the spill per fraction as given in 
Table 3.2. This table also describes the properties of the sediment fractions in 
the model.  

Table 3.2: Properties of the sediment fractions in the model. Sediment fractions larger than 125 µm 
are not included in the model.  

 
Clay and 
fine silt 

Medium silt Coarse Silt Fine Sand 

Diameter (µm)  < 6.3  6.3 - 20 20 - 63 63 - 125 

Representative 
diameter (µm) 

3.1 13 42 94 

Settling velocity 
(mm/s) 

0.0088 0.15 1.5 7.9 

Spill flux (kg/s) 0.233 0.632 0.570 0.275 

 

A sediment retention barrier (a bubble barrier or silt curtain) will be used during 
the dredging, which will reduce concentrations of suspended sediment and 
dissolved substances. The use of a sediment retention barrier is not included in 
the main results but discussed separately in chapter 6. 

3.4 Increased concentrations from the dredging spill 
Sediment-bound substances will dissolve in the water during the dredging. 
Different methods are used to calculate the dissolved fraction for either nutrients 
or environmentally hazardous substances (miljøfarlige forurenende stoffer, 
MFS).  

3.4.1 Increase in concentrations of nutrients 
The nutrients (TN and TP) that are bound to the sediment, contain a dissolved 
fraction that will impact the primary production. Within the TN, these are the 
fractions of dissolved inorganic nitrogen (DIN) and dissolved organic nitrogen 
(DON). Together DIN and DON make the total dissolved nitrogen (TDN) 
fraction. Similarly, dissolved organic phosphor (DIP) and dissolved inorganic 
phosphor (DOP) make the total dissolved phosphorus (TDP). In a study for 
Odense Havn, experiments were done to study the decomposition of TN and 
TP (DHI, 2024), for different sediment types. Gyttja (fine-grained, organic-rich 
sediment) is one of the dominant sediment types in the Korsor area and has the 
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Figure 4.1: Measurement stations used for the validation of the model.  

 

 

Figure 4.2: Water levels at Korsor between model (red) and measurement (blue). 

4.2 Currents 
Currents are validated at the stations VengaenceCU and GreatBeltBridgeCU 
(location shown in Figure 4.1). These are the only available stations with 
observations of velocity during the model period. The performance indicators for 
these stations at several depths are shown in Table 4.2. Model results show 
very good correlation (Spearman) between with the observations. However, 
there is a poor result in the (relative) bias: the model results underestimate the 
flow velocities at both measurements points and at all depths. This also shows 
in a poor result for the model performance (NSE).  

An example of the flows at station GreatBeltBridgeCU for a depth of 9 and 3 m, 
is shown in Figure 4.3. This confirms that the model follows the variation well, 
but at a lesser magnitude. 
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Figure 4.3: Comparison of observed and modelled flow velocity (m/s) at measurement station 
GreatBeltBridgeCU. 

 

Table 4.2: Comparison on velocity measurements. 
 

Depth 
observation 
(m) 

Depth 
model 
(m) 

Average 
measured 
velocity 
(m/s) 

Average 
modelled 
velocity  
(m/s) 

Bias  
(m/s) 

Relative 
bias (%) 

Spearman 
(-) 

NSE  
(-) 

VengaenceCU 1.7 1.5 0.47 0.27 -0.2 -42.6 0.6 0.0 

VengaenceCU 2.7 3 0.47 0.26 -0.2 -42.8 0.6 0.1 

VengaenceCU 5.7 6 0.40 0.24 -0.2 -38.4 0.6 0.2 

VengaenceCU 7.7 7.5 0.35 0.24 -0.1 -31.2 0.7 0.3 

VengaenceCU 8.7 9 0.33 0.23 -0.1 -26.7 0.7 0.3 

VengaenceCU 10.7 11 0.26 0.22 0.0 -8.4 0.6 0.4 

GreatBeltBridgeCU 2.1 1.5 0.60 0.38 -0.2 -39.3 0.7 0.0 

GreatBeltBridgeCU 3.1 3 0.59 0.37 -0.3 -40.7 0.7 0.0 

GreatBeltBridgeCU 6.1 6 0.56 0.34 -0.2 -41.5 0.7 0.0 

GreatBeltBridgeCU 7.1 7.5 0.53 0.32 -0.2 -41.5 0.7 0.0 

GreatBeltBridgeCU 9.1 9 0.44 0.31 -0.1 -29.8 0.6 0.3 

4.3 Discharge Lagoon channel  
The velocities in the Korsor channel are forced by water level variations in the 
Great Belt. It can be assumed that water levels in the lagoon Korsor Nor directly 
follow the water levels at the Great Belt. In the case of a narrow passage (and 
high flow velocities), tidal choking may occur, introducing a phase lag and tidal 
attenuation on the inland site of the channel. This is not expected to happen 
with the limited flow velocities that come from the analysis below.  

The discharge Q through the lagoon channel can be calculated using the 
following equation. 
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5 Model results 
This chapter presents the model results on the increase in suspended 
sediment, the increase in sediment depositions, and the increase in 
concentrations of nutrients and MFS. These model results do not include the 
use of a sediment retention barrier.  

5.1 Suspended sediment 

5.1.1 Indicative results 
Spill of sediment during the dredging leads to elevated concentrations of the 
total suspended sediment (TSS). This results in a sediment plume from the 
dredging operation that through advective and diffusive processes is transferred 
over a considerable distance. Settling of the sediment and dilution over larger 
quantities of water finally reduce the TSS to levels below observable limits.  

The Korsor port is located next to a channel leading to the lagoon Korsor Nor. 
The flow through this lagoon channel is forced most dominantly by the 
fluctuations in water level at the seaside of this channel. During rising water 
levels (flood), there is a tidal flow in the channel towards the east, while during 
falling water levels (ebb) the flow is towards the west.  

This tidal variation can also be seen in the modelled sediment plume (TSS). A 
map (Figure 5.1) and cross section (Figure 5.2) show indicative results of the 
flows during both flood and ebb. During flood, the sediment plume reaches far 
into the lagoon. During ebb, the flows into the Great Belt quickly result in large 
dilution and therefor low TSS concentrations.  

 

Figure 5.1: Map of the TSS concentration during indicative time steps of flood (left) and ebb (right).  
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Figure 5.6: Location of timeseries extraction points. 

 

 

Figure 5.7: TSS concentration with variation over the depth for a period of 7 days. The location of 
the timeseries extraction points is shown in Figure 5.6. 
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the fine sediments do not deposit in the vicinity of Korsor, but are diluted 
over a large geographical area in the Belt.  

 

 

 

Figure 5.9: Total sediment depositions at the end of simulation 

 

5.3 Increased concentrations 

5.3.1 Nutrients 
During the dredging, sediment-bound nutrients in the sediment spill are 
dissolved in the water and cause elevated concentrations of DIN and DIP. 
Concentrations are calculated following the method in section 3.4.1. The 
increase concentrations are monitored in three analyses points (Figure 5.10): 2 
Novana stations within the lagoon Korsor Nor and an additional point that 
represents the location in the Great Belt with the highest concentration. Results 
are presented as timeseries in Figure 5.11 and Figure 5.12.  

The results are presented in maps of relative increase in concentrations (Figure 
5.13 and Figure 5.14), by dividing the average increased concentration by the 
measured concentrations during spring. A summary of the results is given in 
Table 5.1 and Table 5.2. 
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At station 96140046 in Korsor Nor the increase of DIN is 4.9% and of DIP is 
22.2%. In the Great Belt the increase of DIN is 1.0% and of DIP 2.2%.  

 

 

Figure 5.10: Location of analyses points used in the study of nutrients and MFS. 

 

 

Figure 5.11: Increase in DIN from the dredging activities. 
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Figure 5.12: Increase in DIP from the dredging activities. 

 

Figure 5.13: Increase in DIN. Average depth-averaged increase during the dredging period. Relative 
to the measured concentration in spring of 0.021 mg/l. 

 

 

Figure 5.14: Increase in DIN. Average depth-averaged increase during the dredging period. Relative 
to the measured concentration in spring of 0.003 mg/l. 

 

Table 5.1: Relative increase in DIN 
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Background 
concentration 
(mg/l) 

Mean increase 
in concentration 
(mg/l) 

Total 
concentration 
(mg/l) 

Relative 
increase  
(%) 

Korsør Nor (96140037) 0.027 0.0013 0.028 4.7% 

Korsør Nor (96140046) 0.027 0.0013 0.028 4.9% 

Storebælt, Korsør 0.021 0.0002 0.021 1.0% 

 

Table 5.2: Relative increase in DIP 
 

Background 
concentration 
(mg/l) 

Mean increase 
in concentration 
(mg/l) 

Total 
concentration 
(mg/l) 

Relative 
increase  
(%) 

Korsør Nor (96140037) 0.003 0.0006 0.004 21.4% 

Korsør Nor (96140046) 0.003 0.0007 0.004 22.2% 

Storebælt, Korsør 0.005 0.0001 0.005 2.2% 

 

Additionally, the results are also expressed as the increased load to the lagoon 
Korsor Nor in Figure 5.15 and Figure 5.16. This is calculated as the cumulative 
flow through the lagoon channel. During the dredging period the load DIN to the 
lagoon increases to 17 kg. For DIP the load goes up to 9 kg. After the dredging 
period, the tidal currents exchange water between the lagoon and the Great 
Belt, reducing the increased load to the lagoon. After approximately 1 month the 
concentrations in the lagoon are back to situation before dredging.  

Comparing with the total load in Table 3.3 (286 kg and 144 kg respectively), it 
can be concluded that less than 10% of the total spill reaches the lagoon Korsor 
Nor.  

 

Figure 5.15: Total increased load DIN to the lagoon Korsor Nor by the dredging activities. 
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Table 5.3: Concentration of MFS in the modelled spill, and the maximum concentrations in Korsor 
Nor. For a TSS concentration of 4 mg/l.  

Komponent National og EU fastsatte 
miljøkvalitetskrav for 
vand, EQS 

[ug/l] 

Dissolved 
fraction 

[%] 

Equilibrium 
concentration in 
control volume 

[ug/l] 

Increase, 
relative to 
EQS 

[%] 

Tungmetaller        

Arsen, As 2.6 100% 0.022 1% 

Bly, Pb 1.3 46% 0.024 2% 

Cadmium, Cd 0.2 66% 0.001 0% 

Chrom (total), Cr 3.4 67% 0.073 2% 

Kobber, Cu 1.2 91% 0.116 10% 

Kviksølv, Hg */** 0.07 60% 0.000 0% 

Nikkel, Ni 8.6 97% 0.097 1% 

Zink, Zn 8 99% 0.294 4% 

PAH'er 
 

     

Phenanthren 0.94 92% 0.000 0% 

Antracen 0.1 90% 0.000 0% 

Fluoranthen 0.0063 99% 0.0002 4% 

Pyren 0.0023 81% 0.0002 10% 

Benz(a)anthracen 0.0005 33% 0.0000 7% 

Chrysen 0.0014 28% 0.0000 3% 

Benz(a)pyren 0.00017 16% 0.00002 14% 

Indeno(1,2,3-cd)pyren 0.00017 16% 0.00002 14% 

Benz(ghi)perylen 0.00017 16% 0.00003 15% 

Nonylphenoler 0.3 89% 0.000 0% 

Methylnaphthalener, mono, 
di og tri 

0.12 98% 0.001 1% 

Sum af PFOA, PFOS, PFNA, 
PFHxS, høj LOD 

0.00013 99% 0.00000 3% 
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Figure 5.17: Mean increase in concentrations Benz(a)pyren, relative to the EQS. 
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Figure 6.3: Durations of depth-averaged concentrations above 2 mg/l for different efficiencies of a 
bubble barrier.   

 

 

Figure 6.4: Durations of depth-averaged concentrations above 5 mg/l for different efficiencies of a 
bubble barrier.  
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25% efficiency 

 
50% efficiency 

 
75% efficiency 

 
Figure 6.5: Timeseries and exceedance plots of the depth-averaged TSS at 4 analyses points for 
different efficiencies of a bubble curtain. The results without bubble curtain are shown in Figure 5.8. 
The location of the timeseries extraction points is shown in Figure 5.6. 






























	1 General
	1.1 Introduction

	2 Background

