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MIKE 21 & 3 MT FM 
 
The mud transport module includes a state-of-the-
art mud transport model developed by DHI Water 
& Environment. The model simulates the fate 
suspended cohesive materials in marine, brackish 
and freshwater areas. 
 
The mud transport model included in MIKE 21 
and MIKE 3 MT FM includes the following 
physical phenomena: 
• Flocculation due to concentration 
• Flocculation due to salinity 
• Density effects at high concentrations 
• Hindered settling 
• Consolidation 
• Morphological bed changes 
 
Computational features 
The main features in the in MIKE 21 and MIKE 3 
MT FM mud transport module are:  
• Multiple fractions 
• Multiple layers 
• Hindered settling 
• Flocculation 
• Non-cohesive sediments 
• Inclusion of flocculation due to salinity 
• Shear stress from combined wave and currents 
• Wave database or 2D time series. 
• Consolidation 
• Morphological update of bed 
 
Application areas 
The mud transport model is used for a variety of 
cases where the spreading, erosion and deposition 
of cohesive sediments are of interest. Spreading of 
fine sediments may impact in various ways. It may 
shadow areas enough to kill the natural 
inhabitants. It may settle in areas with coral reefs 
and thereby damage the corals. The siltation of 
harbours and access channels is another 
application as well as estimations of long term 
morphological changes in, for instance, 
rehabilitation of natural environments. Finally, 
various pollutants such as heavy metals may hang 
on to the sediments making the sedimentation 
areas into possible risk areas for bathing. Thus, the 
module has many application areas and some of 
the most important ones are listed below:  
• Spreading of dredged material 
• Optimisation of dredging operations 
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• Cohesive sediment morphology 

• Siltation of harbours 
• Estuarine sediment dynamics 
• Spreading of river plumes 
• Erosion of material under combined waves 

and currents 
• Studies of spreading of contaminated 

sediments 
• Siltation in access channels 
 

 
 
Example of spreading of dredged material in Øresund, 
Denmark 
 

 
 
Example of dredging operation 
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Model Equations 
The cohesive sediment transport module or mud 
transport (MT) module deals in general with the 
movement of mud in a fluid, and the interaction 
between the mud and the bed. The module is an 
add-on module to MIKE 21/3 FM, and requires a 
coupling to the hydrodynamic solver MIKE 21/3 
HD FM as well as the transport solver for passive 
components MIKE 21/3 AD FM. 
 
The transport of the mud is generally described by 
the following equation: 
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where 
 
t is time 
x, y, z are Cartesian co-ordinates 
u,v,w are velocity components 
ci  is the i’th scalar component (defined as the 
mass concentration) 
ws

i is the fall velocity 
σTx

i is the turbulent Schmidt number 
νTx is the anisotropic eddy viscosity 
Si is a source term 
 
The transport of mud is handled by a transport 
solver for passive components. The extra term 

z
Cw i

s
∂

∂  in the transport equation for mud, due to the 
fall velocity wi

s, is considered to be a mud process 
and is handled separately using an operator 
splitting technique. 
 

 
 
Example of modelled physical processes 
 

The bed interaction/update and the settling 
velocity term are handled in the mud process 
module. 
 
The mud effects on density and viscosity 
(concentrated near-bed suspensions) are not 
considered as part of the mud process module, but 
instead provided as separate sub-modules, which 
are incorporated in the appropriate places (where 
the density and eddy viscosity are calculated in the 
host program). For adequately low concentrations 
of mud, these effects can be neglected. 
 

 
 
Example of sediment plume from a river near Malmö, 
Sweden 
 
Erosion 
Erosion features two modes.  
 
Soft bed 
For a soft, partly consolidated bed the erosion rate 
can be written as: 
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Hard bed 
For a consolidated bed the erosion rate can be 
written as: 
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Where E is the erodibility, n is the power of 
erosion, τb is the shear stress at the bed and τce is 
the critical shear stress for erosion. Se is the 
erosion rate. 
 

 
 
Example of resuspension in the nearshore zone. 
Caravelas, Brazil 
 
Deposition 
The deposition for the i´th mud fraction is 
described as (Krone, 1962): 
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where  is a probability ramp function of 
deposition: 
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The mud concentration near the bed  is handled 
differently, depending upon if it’s a 0D or 1D 
case. 

i
bc

1D case, for application in 3D model 
The mud concentration  is simply equal to the 
concentration in the grid cell just above the bed. 

i
bc

 
0D case, Teeter profile (Teeter, 1986), for 
application in 2D horizontal model 
The mud concentration is related to the depth-

averaged concentration 

i
bc
i

c using the Teeter profile. 
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where is the peclet number, defined as 
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It has been used that the depth-averaged eddy 

diffusivity zD  corresponds to a standard 
logarithmic velocity profile, which gives  

HfUzD κ6
1=

. 
 

 
 
Example of muddy estuary. Caravelas, Brazil 
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0D case, Rouse profile 

The mud concentration is related to the depth-

averaged concentration 

i
bc
i

c using the Rouse profile 
 

ightCentroidHe
i

cbc ⋅=  
 
Settling velocity 
The settling velocity can be divided into three 
parts: 
 
Constant settling velocity 
Constant settling velocity for the regime where the 
likelihood of two particles hitting each other is 
small. 
 

floccconstantCWs <=  

 
In which Ws is the settling velocity and c is the 
total concentration and cfloc is the concentration at 
which flocculation occurs. 
 
Flocculation 
Increasing settling velocity for the regime with 
moderate concentrations where flocculation 
occurs. 
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In which W0 is a constant, ρsediment is the sediment 
density, usually 2650 kg/m3 and γ is a coefficient. 
 

 
 
Mud plains in Loire river (France) 
 

Hindered settling 
Hindered settling is where the concentrations are 
high enough for the flocs to interfere and hereby 
reducing the settling velocity. Two different 
expressions for the settling velocity are 
implemented: 
 
Formulation by Richardson and Zaki (1954) 
For a single mud fraction, the standard Richardson 
and Zaki formulation is 
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In which cgel is the concentration at the gelling 
point. For multiple mud fractions, the Richardson 
and Zaki formulation is extended to: 
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where Ws,r and Ws,n  are settling velocity coeffi-
cients and: 
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Formulation by Winterwerp (1999) 
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Consolidation 
Consolidation can be an important parameter to 
model. Especially when making long term 
simulations. Consolidation times are often weeks 
or months or even years. Also in areas with much 
flooding and drying consolidation can be 
important.  
 
Consolidation is taking into consideration by 
transferring mass from an upper layer to the lower 
layer at a constant rate. 
 
Transition rate = Constant 
 

 
 
The mud transport module is a tool for estuary 
sediment management in complex estuaries like San 
Francisco bay. 
 
Model input 
Mud transport modelling implies setting a lot of 
parameters. Some can be measured and some are 
calibration parameters. In the following the 
different parameters are given: 
 
Measurable input 
• Settling velocity 
• Flocculation 
• Dry density of bed layers 
• Critical shear stress for erosion 
• Thickness of bed layers or estimate of total 

amount of sediment in the system 
• Concentration at open boundaries 

• Salinity 
 
Calibration parameters 
• Dispersion coefficients 
• Critical shear stresses 
• Erosion coefficients 
• Power of erosion 
• Transition coefficients between bed layers 
 
Model Output 
The main output possibilities are listed below: 
• Suspended sediment concentrations in space 

and time 
• Height or density of bed layers 
• Net sedimentation rates 
• Bed shear stress 
• Bed masses 
• Settling velocities 
• Updated bathymetry 
 
 
Validation 
The model engine is well proven in numerous 
studies throughout the world.  
 
In 2001, the model was applied for a 3D study in 
Rio Grande estuary (Brazil). The study was about 
a number of hydrodynamic issues, but on the 
sediment side it was about the possible changes in 
sedimentation patterns and dredging requirements 
when changing the Rio Grande Port layout. 
 

 
 
Suspended sediment concentrations, Rio Grande 
 
The figure above shows the most common 
calibration parameter, which is the suspended 
sediment concentration (SSC). The results show 
reasonably good results given the large 
uncertainties always connected with mud transport 
modelling. 
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SSC in surface layer (kg/m3) Rio Grande 
 
 

 
 
Instantaneous erosion Rio Grande (kg/m2/s) 
 
The model has also been applied in the Tamar 
Estuary (UK) Study. 
 

 
 
The Tamar Estuary 
 
Please note in the following figure how the 
erosion deposition terms work with little or no 
activity at high and low tide and massive erosion 
in between. 
 

 
 
Results for suspended matter (SPM) during spring tide 
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Hardware and Operating System 
Requirements 
The module support 98/2000/NT/XP. Microsoft 
Internet Explorer 4.0 (or higher) is required for 
network license management as well as for 
accessing the Online Help.  
 
The recommended minimum hardware 
requirements for executing MIKE 21 and MIKE 3 
MT FM are listed below 
 

Processor : Pentium III, IV or M, 1 GHz  
(or higher) 

Memory (RAM) : 256 MB (or higher) 
Hard disk : 20 GB (or higher) 
Monitor : SVGA, resolution 1024x768 
Graphic card  : 32 MB RAM (or higher), 
  24 bit true colour 
CD-ROM drive : 20 x speed  
File system : NTFS 

 
Support 
News about new features, applications, papers, 
updates, patches, etc. are available at the MIKE21 
Website located at: 
 
http://www.dhisoftware.com/mike21
 
For further information on MIKE 21 and MIKE 3 
software please contact your local DHI Software 
agent or Software Support Centre at DHI: 
 
DHI Software Support Centre 
DHI  Water & Environment 
Agern Allé 5 
DK-2970  Hørsholm 
Denmark 
 
Tel: +4545169333 
Fax: +4545169292 
Web: www.dhisoftware.com
E-mail: software@dhi.dk
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Primary Grain Size Analysis 



Sample 1 D 1,4-1,5 A.001 BS2 
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Sample 2 D13,2-13,7 A.001 RC11 
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Sample 3 D 9,6 A.001 RC9 
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0.06
0.36
0.66
0.94
1.19
1.39
1.54
1.65
1.75

Size (µm)
1.096
1.259
1.445
1.660
1.905
2.188
2.512
2.884
3.311
3.802
4.365
5.012
5.754
6.607
7.586
8.710

10.000
11.482

Volume In %

1.85
2.01
2.23
2.53
2.92
3.37
3.89
4.45
5.01
5.51
5.93
6.19
6.27
6.15
5.84
5.37
4.78

Size (µm)
11.482
13.183
15.136
17.378
19.953
22.909
26.303
30.200
34.674
39.811
45.709
52.481
60.256
69.183
79.433
91.201

104.713
120.226

Volume In %

4.12
3.42
2.75
2.10
1.53
1.04
0.65
0.35
0.14
0.04
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
120.226
138.038
158.489
181.970
208.930
239.883
275.423
316.228
363.078
416.869
478.630
549.541
630.957
724.436
831.764
954.993

1096.478
1258.925

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
1258.925
1445.440
1659.587
1905.461
2187.762
2511.886
2884.032
3311.311
3801.894
4365.158
5011.872
5754.399
6606.934
7585.776
8709.636

10000.000

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

 
 
 
 
Average of 3 measurements from DHI 47prøver nov 2009.mea 



Sample 4 D 11,15-11,50 A.002 RC11 
 
 
 

 Particle Size Distribution  
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Mean D 11,15-11,50 A.002 RC11, 15. december 2009 10:46:50  
 
 
 
Size (µm)

0.010
0.011
0.013
0.015
0.017
0.020
0.023
0.026
0.030
0.035
0.040
0.046
0.052
0.060
0.069
0.079
0.091
0.105

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
0.105
0.120
0.138
0.158
0.182
0.209
0.240
0.275
0.316
0.363
0.417
0.479
0.550
0.631
0.724
0.832
0.955
1.096

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.08
0.42
0.76
1.07
1.36
1.59
1.78
1.93
2.08

Size (µm)
1.096
1.259
1.445
1.660
1.905
2.188
2.512
2.884
3.311
3.802
4.365
5.012
5.754
6.607
7.586
8.710

10.000
11.482

Volume In %

2.25
2.49
2.82
3.26
3.79
4.39
5.03
5.65
6.19
6.58
6.76
6.69
6.35
5.79
5.05
4.22
3.38

Size (µm)
11.482
13.183
15.136
17.378
19.953
22.909
26.303
30.200
34.674
39.811
45.709
52.481
60.256
69.183
79.433
91.201

104.713
120.226

Volume In %

2.60
1.92
1.37
0.94
0.62
0.39
0.23
0.11
0.04
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
120.226
138.038
158.489
181.970
208.930
239.883
275.423
316.228
363.078
416.869
478.630
549.541
630.957
724.436
831.764
954.993

1096.478
1258.925

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
1258.925
1445.440
1659.587
1905.461
2187.762
2511.886
2884.032
3311.311
3801.894
4365.158
5011.872
5754.399
6606.934
7585.776
8709.636

10000.000

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

 
 
 
 
Average of 3 measurements from DHI 47prøver nov 2009.mea 



Sample 5  D 0,0-1,0 A.003 BS1 
 
 
 

 Particle Size Distribution  
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Mean D 0,0-1,0 A 0,003 BS1, 10. december 2009 10:15:24  
 
 
 
Size (µm)

0.010
0.011
0.013
0.015
0.017
0.020
0.023
0.026
0.030
0.035
0.040
0.046
0.052
0.060
0.069
0.079
0.091
0.105

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
0.105
0.120
0.138
0.158
0.182
0.209
0.240
0.275
0.316
0.363
0.417
0.479
0.550
0.631
0.724
0.832
0.955
1.096

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.15
0.29
0.41
0.51
0.59
0.64
0.69
0.72

Size (µm)
1.096
1.259
1.445
1.660
1.905
2.188
2.512
2.884
3.311
3.802
4.365
5.012
5.754
6.607
7.586
8.710

10.000
11.482

Volume In %

0.75
0.79
0.84
0.91
0.99
1.09
1.20
1.31
1.43
1.54
1.64
1.72
1.79
1.85
1.91
1.96
2.00

Size (µm)
11.482
13.183
15.136
17.378
19.953
22.909
26.303
30.200
34.674
39.811
45.709
52.481
60.256
69.183
79.433
91.201

104.713
120.226

Volume In %

2.03
2.05
2.03
1.98
1.91
1.84
1.82
1.89
2.10
2.51
3.11
3.87
4.71
5.47
6.02
6.23
6.02

Size (µm)
120.226
138.038
158.489
181.970
208.930
239.883
275.423
316.228
363.078
416.869
478.630
549.541
630.957
724.436
831.764
954.993

1096.478
1258.925

Volume In %

5.40
4.46
3.35
2.24
1.15
0.09
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
1258.925
1445.440
1659.587
1905.461
2187.762
2511.886
2884.032
3311.311
3801.894
4365.158
5011.872
5754.399
6606.934
7585.776
8709.636

10000.000

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

 
 
 
 
Average of 3 measurements from DHI 47prøver nov 2009.mea 



Sample 6  D 10,3-10,6 A.003 BS11 
 
 
 

 Particle Size Distribution  
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Mean D10,3-10,6-A.003 BS 11, 11. december 2009 10:41:54  
 
 
 
Size (µm)

0.010
0.011
0.013
0.015
0.017
0.020
0.023
0.026
0.030
0.035
0.040
0.046
0.052
0.060
0.069
0.079
0.091
0.105

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
0.105
0.120
0.138
0.158
0.182
0.209
0.240
0.275
0.316
0.363
0.417
0.479
0.550
0.631
0.724
0.832
0.955
1.096

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.15
0.35
0.52
0.66
0.78
0.87
0.94
0.99

Size (µm)
1.096
1.259
1.445
1.660
1.905
2.188
2.512
2.884
3.311
3.802
4.365
5.012
5.754
6.607
7.586
8.710

10.000
11.482

Volume In %

1.04
1.09
1.16
1.24
1.34
1.44
1.55
1.65
1.75
1.84
1.90
1.95
1.97
1.97
1.96
1.95
1.95

Size (µm)
11.482
13.183
15.136
17.378
19.953
22.909
26.303
30.200
34.674
39.811
45.709
52.481
60.256
69.183
79.433
91.201

104.713
120.226

Volume In %

1.95
1.97
2.00
2.02
2.03
2.03
2.01
1.99
1.98
2.02
2.12
2.30
2.55
2.87
3.20
3.49
3.69

Size (µm)
120.226
138.038
158.489
181.970
208.930
239.883
275.423
316.228
363.078
416.869
478.630
549.541
630.957
724.436
831.764
954.993

1096.478
1258.925

Volume In %

3.77
3.70
3.48
3.12
2.68
2.20
1.76
1.39
1.12
0.94
0.82
0.72
0.58
0.39
0.14
0.00
0.00

Size (µm)
1258.925
1445.440
1659.587
1905.461
2187.762
2511.886
2884.032
3311.311
3801.894
4365.158
5011.872
5754.399
6606.934
7585.776
8709.636

10000.000

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

 
 
 
 
Average of 3 measurements from DHI 47prøver nov 2009.mea 



Sample 7  D 7,0-7,3 A.003 BS8 
 
 
 

 Particle Size Distribution  
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Mean D 7,0-7,3  A.003 BS8, 10. december 2009 14:08:07  
 
 
 
Size (µm)

0.010
0.011
0.013
0.015
0.017
0.020
0.023
0.026
0.030
0.035
0.040
0.046
0.052
0.060
0.069
0.079
0.091
0.105

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
0.105
0.120
0.138
0.158
0.182
0.209
0.240
0.275
0.316
0.363
0.417
0.479
0.550
0.631
0.724
0.832
0.955
1.096

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.17
0.31
0.43
0.52
0.59
0.64
0.67
0.68

Size (µm)
1.096
1.259
1.445
1.660
1.905
2.188
2.512
2.884
3.311
3.802
4.365
5.012
5.754
6.607
7.586
8.710

10.000
11.482

Volume In %

0.69
0.70
0.72
0.76
0.81
0.88
0.95
1.05
1.16
1.30
1.47
1.67
1.91
2.19
2.50
2.84
3.18

Size (µm)
11.482
13.183
15.136
17.378
19.953
22.909
26.303
30.200
34.674
39.811
45.709
52.481
60.256
69.183
79.433
91.201

104.713
120.226

Volume In %

3.48
3.73
3.89
3.93
3.84
3.62
3.30
2.91
2.50
2.10
1.76
1.50
1.33
1.25
1.23
1.27
1.35

Size (µm)
120.226
138.038
158.489
181.970
208.930
239.883
275.423
316.228
363.078
416.869
478.630
549.541
630.957
724.436
831.764
954.993

1096.478
1258.925

Volume In %

1.46
1.61
1.78
1.96
2.14
2.29
2.40
2.46
2.47
2.39
2.21
1.92
1.51
1.05
0.49
0.07
0.00

Size (µm)
1258.925
1445.440
1659.587
1905.461
2187.762
2511.886
2884.032
3311.311
3801.894
4365.158
5011.872
5754.399
6606.934
7585.776
8709.636

10000.000

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

 
 
 
 
Average of 3 measurements from DHI 47prøver nov 2009.mea 



Sample 8 D 0,0-1,0 A.005 BS1 
 
 
 

 Particle Size Distribution  
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Mean D 0,0-1,0 A,005 BS1, 10. december 2009 10:28:39  
 
 
 
Size (µm)

0.010
0.011
0.013
0.015
0.017
0.020
0.023
0.026
0.030
0.035
0.040
0.046
0.052
0.060
0.069
0.079
0.091
0.105

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
0.105
0.120
0.138
0.158
0.182
0.209
0.240
0.275
0.316
0.363
0.417
0.479
0.550
0.631
0.724
0.832
0.955
1.096

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.09
0.18
0.25
0.32
0.37
0.41
0.44
0.45

Size (µm)
1.096
1.259
1.445
1.660
1.905
2.188
2.512
2.884
3.311
3.802
4.365
5.012
5.754
6.607
7.586
8.710

10.000
11.482

Volume In %

0.47
0.49
0.51
0.55
0.59
0.65
0.71
0.79
0.87
0.95
1.04
1.11
1.17
1.20
1.23
1.23
1.23

Size (µm)
11.482
13.183
15.136
17.378
19.953
22.909
26.303
30.200
34.674
39.811
45.709
52.481
60.256
69.183
79.433
91.201

104.713
120.226

Volume In %

1.23
1.24
1.27
1.31
1.38
1.46
1.54
1.58
1.58
1.49
1.33
1.12
0.91
0.77
0.79
1.08
1.69

Size (µm)
120.226
138.038
158.489
181.970
208.930
239.883
275.423
316.228
363.078
416.869
478.630
549.541
630.957
724.436
831.764
954.993

1096.478
1258.925

Volume In %

2.62
3.81
5.08
6.26
7.09
7.45
7.26
6.56
5.50
4.23
2.94
1.70
0.41
0.00
0.00
0.00
0.00

Size (µm)
1258.925
1445.440
1659.587
1905.461
2187.762
2511.886
2884.032
3311.311
3801.894
4365.158
5011.872
5754.399
6606.934
7585.776
8709.636

10000.000

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

 
 
 
 
Average of 3 measurements from DHI 47prøver nov 2009.mea 



Sample 9 D 10,65-11,50 A.  5 BS15 
 
 
 

 Particle Size Distribution  
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Mean D 10,65-11,50 A.005 BS 15, 11. december 2009 11:54:46  
 
 
 
Size (µm)

0.010
0.011
0.013
0.015
0.017
0.020
0.023
0.026
0.030
0.035
0.040
0.046
0.052
0.060
0.069
0.079
0.091
0.105

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
0.105
0.120
0.138
0.158
0.182
0.209
0.240
0.275
0.316
0.363
0.417
0.479
0.550
0.631
0.724
0.832
0.955
1.096

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.25
0.44
0.61
0.76
0.87
0.96
1.01
1.06

Size (µm)
1.096
1.259
1.445
1.660
1.905
2.188
2.512
2.884
3.311
3.802
4.365
5.012
5.754
6.607
7.586
8.710

10.000
11.482

Volume In %

1.09
1.14
1.20
1.28
1.38
1.50
1.63
1.77
1.90
2.02
2.13
2.20
2.23
2.23
2.20
2.16
2.10

Size (µm)
11.482
13.183
15.136
17.378
19.953
22.909
26.303
30.200
34.674
39.811
45.709
52.481
60.256
69.183
79.433
91.201

104.713
120.226

Volume In %

2.03
1.96
1.89
1.81
1.71
1.60
1.47
1.34
1.24
1.19
1.22
1.35
1.59
1.93
2.33
2.75
3.14

Size (µm)
120.226
138.038
158.489
181.970
208.930
239.883
275.423
316.228
363.078
416.869
478.630
549.541
630.957
724.436
831.764
954.993

1096.478
1258.925

Volume In %

3.46
3.68
3.76
3.70
3.52
3.23
2.88
2.50
2.11
1.73
1.33
0.95
0.39
0.07
0.00
0.00
0.00

Size (µm)
1258.925
1445.440
1659.587
1905.461
2187.762
2511.886
2884.032
3311.311
3801.894
4365.158
5011.872
5754.399
6606.934
7585.776
8709.636

10000.000

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

 
 
 
 
Average of 3 measurements from DHI 47prøver nov 2009.mea 



Sample 10 D 1,85-2,5 A.005 BS3 
 
 
 

 Particle Size Distribution  
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Mean D 1,85-2,5 A.005 BS 3, 10. december 2009 12:30:55  
 
 
 
Size (µm)

0.010
0.011
0.013
0.015
0.017
0.020
0.023
0.026
0.030
0.035
0.040
0.046
0.052
0.060
0.069
0.079
0.091
0.105

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
0.105
0.120
0.138
0.158
0.182
0.209
0.240
0.275
0.316
0.363
0.417
0.479
0.550
0.631
0.724
0.832
0.955
1.096

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.14
0.34
0.53
0.70
0.84
0.93
0.99
1.03

Size (µm)
1.096
1.259
1.445
1.660
1.905
2.188
2.512
2.884
3.311
3.802
4.365
5.012
5.754
6.607
7.586
8.710

10.000
11.482

Volume In %

1.05
1.09
1.15
1.24
1.37
1.54
1.76
2.01
2.29
2.59
2.89
3.16
3.38
3.55
3.66
3.72
3.76

Size (µm)
11.482
13.183
15.136
17.378
19.953
22.909
26.303
30.200
34.674
39.811
45.709
52.481
60.256
69.183
79.433
91.201

104.713
120.226

Volume In %

3.80
3.85
3.93
4.04
4.17
4.30
4.37
4.36
4.21
3.93
3.50
2.98
2.40
1.82
1.26
0.78
0.41

Size (µm)
120.226
138.038
158.489
181.970
208.930
239.883
275.423
316.228
363.078
416.869
478.630
549.541
630.957
724.436
831.764
954.993

1096.478
1258.925

Volume In %

0.13
0.02
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
1258.925
1445.440
1659.587
1905.461
2187.762
2511.886
2884.032
3311.311
3801.894
4365.158
5011.872
5754.399
6606.934
7585.776
8709.636

10000.000

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

 
 
 
 
Average of 3 measurements from DHI 47prøver nov 2009.mea 



Sample 11 D 12,4 A.005 RC17 
 
 
 

 Particle Size Distribution  
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Mean D 12,4 A.005 RC17, 15. december 2009 11:29:54  
 
 
 
Size (µm)

0.010
0.011
0.013
0.015
0.017
0.020
0.023
0.026
0.030
0.035
0.040
0.046
0.052
0.060
0.069
0.079
0.091
0.105

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
0.105
0.120
0.138
0.158
0.182
0.209
0.240
0.275
0.316
0.363
0.417
0.479
0.550
0.631
0.724
0.832
0.955
1.096

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.08
0.21
0.32
0.42
0.50
0.56
0.60
0.63

Size (µm)
1.096
1.259
1.445
1.660
1.905
2.188
2.512
2.884
3.311
3.802
4.365
5.012
5.754
6.607
7.586
8.710

10.000
11.482

Volume In %

0.66
0.70
0.74
0.79
0.84
0.91
0.98
1.06
1.13
1.20
1.26
1.31
1.35
1.37
1.38
1.39
1.39

Size (µm)
11.482
13.183
15.136
17.378
19.953
22.909
26.303
30.200
34.674
39.811
45.709
52.481
60.256
69.183
79.433
91.201

104.713
120.226

Volume In %

1.40
1.39
1.39
1.36
1.33
1.27
1.21
1.15
1.11
1.13
1.21
1.38
1.65
2.00
2.41
2.84
3.25

Size (µm)
120.226
138.038
158.489
181.970
208.930
239.883
275.423
316.228
363.078
416.869
478.630
549.541
630.957
724.436
831.764
954.993

1096.478
1258.925

Volume In %

3.61
3.89
4.07
4.13
4.09
3.95
3.74
3.50
3.24
2.98
2.72
2.46
2.18
1.86
1.52
1.17
0.83

Size (µm)
1258.925
1445.440
1659.587
1905.461
2187.762
2511.886
2884.032
3311.311
3801.894
4365.158
5011.872
5754.399
6606.934
7585.776
8709.636

10000.000

Volume In %

0.52
0.21
0.04
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

 
 
 
 
Average of 3 measurements from DHI 47prøver nov 2009.mea 



Sample 12 D 8,64-9,5 A.006 BS13 
 
 
 

 Particle Size Distribution  
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Mean D 8,64-9,5 A.006 BS 13, 11. december 2009 11:33:17  
 
 
 
Size (µm)

0.010
0.011
0.013
0.015
0.017
0.020
0.023
0.026
0.030
0.035
0.040
0.046
0.052
0.060
0.069
0.079
0.091
0.105

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
0.105
0.120
0.138
0.158
0.182
0.209
0.240
0.275
0.316
0.363
0.417
0.479
0.550
0.631
0.724
0.832
0.955
1.096

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.08
0.13
0.17
0.20
0.23
0.24
0.25

Size (µm)
1.096
1.259
1.445
1.660
1.905
2.188
2.512
2.884
3.311
3.802
4.365
5.012
5.754
6.607
7.586
8.710

10.000
11.482

Volume In %

0.25
0.25
0.26
0.27
0.28
0.31
0.34
0.37
0.42
0.47
0.53
0.59
0.66
0.72
0.80
0.87
0.96

Size (µm)
11.482
13.183
15.136
17.378
19.953
22.909
26.303
30.200
34.674
39.811
45.709
52.481
60.256
69.183
79.433
91.201

104.713
120.226

Volume In %

1.05
1.16
1.26
1.38
1.51
1.64
1.78
1.92
2.06
2.21
2.35
2.49
2.62
2.72
2.81
2.89
2.98

Size (µm)
120.226
138.038
158.489
181.970
208.930
239.883
275.423
316.228
363.078
416.869
478.630
549.541
630.957
724.436
831.764
954.993

1096.478
1258.925

Volume In %

3.13
3.34
3.64
3.99
4.35
4.67
4.87
4.92
4.77
4.44
3.94
3.31
2.60
1.87
1.16
0.48
0.03

Size (µm)
1258.925
1445.440
1659.587
1905.461
2187.762
2511.886
2884.032
3311.311
3801.894
4365.158
5011.872
5754.399
6606.934
7585.776
8709.636

10000.000

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

 
 
 
 
Average of 3 measurements from DHI 47prøver nov 2009.mea 



Sample 13 D 3,95-5,0 A.006 BS7 
 
 
 

 Particle Size Distribution  

 0.01  0.1  1  10  100  1000  3000 
Particle Size (µm)

0 
 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 

V
ol

um
e 

(%
)

Mean D 3,95-5,0 A.006 BS 7, 10. december 2009 13:47:45  
 
 
 
Size (µm)

0.010
0.011
0.013
0.015
0.017
0.020
0.023
0.026
0.030
0.035
0.040
0.046
0.052
0.060
0.069
0.079
0.091
0.105

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
0.105
0.120
0.138
0.158
0.182
0.209
0.240
0.275
0.316
0.363
0.417
0.479
0.550
0.631
0.724
0.832
0.955
1.096

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.08
0.12
0.16
0.19
0.21
0.22
0.22

Size (µm)
1.096
1.259
1.445
1.660
1.905
2.188
2.512
2.884
3.311
3.802
4.365
5.012
5.754
6.607
7.586
8.710

10.000
11.482

Volume In %

0.22
0.22
0.22
0.23
0.24
0.25
0.26
0.28
0.29
0.31
0.33
0.36
0.38
0.42
0.47
0.53
0.61

Size (µm)
11.482
13.183
15.136
17.378
19.953
22.909
26.303
30.200
34.674
39.811
45.709
52.481
60.256
69.183
79.433
91.201

104.713
120.226

Volume In %

0.70
0.80
0.90
1.01
1.13
1.25
1.41
1.63
1.95
2.39
2.98
3.71
4.53
5.36
6.11
6.67
6.96

Size (µm)
120.226
138.038
158.489
181.970
208.930
239.883
275.423
316.228
363.078
416.869
478.630
549.541
630.957
724.436
831.764
954.993

1096.478
1258.925

Volume In %

6.92
6.57
5.96
5.16
4.29
3.42
2.66
2.03
1.57
1.25
1.02
0.86
0.71
0.56
0.40
0.24
0.09

Size (µm)
1258.925
1445.440
1659.587
1905.461
2187.762
2511.886
2884.032
3311.311
3801.894
4365.158
5011.872
5754.399
6606.934
7585.776
8709.636

10000.000

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

 
 
 
 
Average of 3 measurements from DHI 47prøver nov 2009.mea 



Sample 14 D 12,55-13,1 A.006 RG17 
 
 
 

 Particle Size Distribution  
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Mean D 12,55-13,1 A.006 RG 17, 15. december 2009 12:19:14  
 
 
 
Size (µm)

0.010
0.011
0.013
0.015
0.017
0.020
0.023
0.026
0.030
0.035
0.040
0.046
0.052
0.060
0.069
0.079
0.091
0.105

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
0.105
0.120
0.138
0.158
0.182
0.209
0.240
0.275
0.316
0.363
0.417
0.479
0.550
0.631
0.724
0.832
0.955
1.096

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.10
0.24
0.36
0.46
0.55
0.61
0.65
0.68

Size (µm)
1.096
1.259
1.445
1.660
1.905
2.188
2.512
2.884
3.311
3.802
4.365
5.012
5.754
6.607
7.586
8.710

10.000
11.482

Volume In %

0.71
0.74
0.77
0.82
0.87
0.94
1.01
1.08
1.16
1.23
1.30
1.36
1.40
1.44
1.46
1.48
1.51

Size (µm)
11.482
13.183
15.136
17.378
19.953
22.909
26.303
30.200
34.674
39.811
45.709
52.481
60.256
69.183
79.433
91.201

104.713
120.226

Volume In %

1.53
1.55
1.56
1.55
1.53
1.49
1.43
1.37
1.33
1.33
1.40
1.56
1.81
2.13
2.51
2.90
3.28

Size (µm)
120.226
138.038
158.489
181.970
208.930
239.883
275.423
316.228
363.078
416.869
478.630
549.541
630.957
724.436
831.764
954.993

1096.478
1258.925

Volume In %

3.60
3.86
4.02
4.09
4.07
3.96
3.79
3.57
3.31
3.01
2.67
2.29
1.85
1.37
0.92
0.43
0.00

Size (µm)
1258.925
1445.440
1659.587
1905.461
2187.762
2511.886
2884.032
3311.311
3801.894
4365.158
5011.872
5754.399
6606.934
7585.776
8709.636

10000.000

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

 
 
 
 
Average of 3 measurements from DHI 47prøver nov 2009.mea 



Sample 15 D 1,0-1,5 A.007 BS2 
 
 
 

 Particle Size Distribution  
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Mean D1,0-1,5 A.007 BS2 A, 10. december 2009 12:10:03  
 
 
 
Size (µm)

0.010
0.011
0.013
0.015
0.017
0.020
0.023
0.026
0.030
0.035
0.040
0.046
0.052
0.060
0.069
0.079
0.091
0.105

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
0.105
0.120
0.138
0.158
0.182
0.209
0.240
0.275
0.316
0.363
0.417
0.479
0.550
0.631
0.724
0.832
0.955
1.096

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.27
0.57
0.86
1.12
1.33
1.47
1.57
1.64

Size (µm)
1.096
1.259
1.445
1.660
1.905
2.188
2.512
2.884
3.311
3.802
4.365
5.012
5.754
6.607
7.586
8.710

10.000
11.482

Volume In %

1.71
1.81
1.96
2.18
2.49
2.87
3.35
3.90
4.49
5.09
5.64
6.07
6.34
6.41
6.26
5.90
5.37

Size (µm)
11.482
13.183
15.136
17.378
19.953
22.909
26.303
30.200
34.674
39.811
45.709
52.481
60.256
69.183
79.433
91.201

104.713
120.226

Volume In %

4.71
3.98
3.24
2.51
1.86
1.30
0.85
0.50
0.25
0.11
0.03
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
120.226
138.038
158.489
181.970
208.930
239.883
275.423
316.228
363.078
416.869
478.630
549.541
630.957
724.436
831.764
954.993

1096.478
1258.925

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
1258.925
1445.440
1659.587
1905.461
2187.762
2511.886
2884.032
3311.311
3801.894
4365.158
5011.872
5754.399
6606.934
7585.776
8709.636

10000.000

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

 
 
 
 
Average of 3 measurements from DHI 47prøver nov 2009.mea 



Sample 16  D 4,9-5,15 A.007 BS6 
 
 
 

 Particle Size Distribution  
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Mean D4,9-5,15 A.007 BS6, 10. december 2009 13:36:27  
 
 
 
Size (µm)

0.010
0.011
0.013
0.015
0.017
0.020
0.023
0.026
0.030
0.035
0.040
0.046
0.052
0.060
0.069
0.079
0.091
0.105

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
0.105
0.120
0.138
0.158
0.182
0.209
0.240
0.275
0.316
0.363
0.417
0.479
0.550
0.631
0.724
0.832
0.955
1.096

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.11
0.17
0.23
0.28
0.31
0.33
0.34

Size (µm)
1.096
1.259
1.445
1.660
1.905
2.188
2.512
2.884
3.311
3.802
4.365
5.012
5.754
6.607
7.586
8.710

10.000
11.482

Volume In %

0.34
0.34
0.35
0.37
0.39
0.42
0.46
0.51
0.56
0.62
0.69
0.75
0.81
0.87
0.93
1.00
1.08

Size (µm)
11.482
13.183
15.136
17.378
19.953
22.909
26.303
30.200
34.674
39.811
45.709
52.481
60.256
69.183
79.433
91.201

104.713
120.226

Volume In %

1.19
1.33
1.50
1.69
1.89
2.10
2.29
2.45
2.58
2.69
2.78
2.88
3.01
3.16
3.33
3.51
3.68

Size (µm)
120.226
138.038
158.489
181.970
208.930
239.883
275.423
316.228
363.078
416.869
478.630
549.541
630.957
724.436
831.764
954.993

1096.478
1258.925

Volume In %

3.83
3.92
3.96
3.91
3.79
3.60
3.36
3.10
2.83
2.58
2.33
2.08
1.82
1.53
1.22
0.90
0.60

Size (µm)
1258.925
1445.440
1659.587
1905.461
2187.762
2511.886
2884.032
3311.311
3801.894
4365.158
5011.872
5754.399
6606.934
7585.776
8709.636

10000.000

Volume In %

0.31
0.04
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

 
 
 
 
Average of 3 measurements from DHI 47prøver nov 2009.mea 



Sample 17  D 10,7-11,1 A.007 RG10 
 
 
 

 Particle Size Distribution  
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Mean D 10,7-11,1 A.007 RG 10, 15. december 2009 12:10:56  
 
 
 
Size (µm)

0.010
0.011
0.013
0.015
0.017
0.020
0.023
0.026
0.030
0.035
0.040
0.046
0.052
0.060
0.069
0.079
0.091
0.105

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
0.105
0.120
0.138
0.158
0.182
0.209
0.240
0.275
0.316
0.363
0.417
0.479
0.550
0.631
0.724
0.832
0.955
1.096

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.14
0.29
0.44
0.56
0.66
0.74
0.80
0.84

Size (µm)
1.096
1.259
1.445
1.660
1.905
2.188
2.512
2.884
3.311
3.802
4.365
5.012
5.754
6.607
7.586
8.710

10.000
11.482

Volume In %

0.88
0.91
0.95
1.00
1.05
1.11
1.17
1.23
1.28
1.33
1.36
1.38
1.38
1.38
1.37
1.35
1.35

Size (µm)
11.482
13.183
15.136
17.378
19.953
22.909
26.303
30.200
34.674
39.811
45.709
52.481
60.256
69.183
79.433
91.201

104.713
120.226

Volume In %

1.34
1.34
1.34
1.33
1.30
1.27
1.23
1.20
1.21
1.28
1.43
1.68
2.04
2.48
2.96
3.44
3.88

Size (µm)
120.226
138.038
158.489
181.970
208.930
239.883
275.423
316.228
363.078
416.869
478.630
549.541
630.957
724.436
831.764
954.993

1096.478
1258.925

Volume In %

4.23
4.47
4.58
4.55
4.39
4.10
3.73
3.30
2.85
2.38
1.93
1.50
1.09
0.73
0.36
0.10
0.00

Size (µm)
1258.925
1445.440
1659.587
1905.461
2187.762
2511.886
2884.032
3311.311
3801.894
4365.158
5011.872
5754.399
6606.934
7585.776
8709.636

10000.000

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

 
 
 
 
Average of 3 measurements from DHI 47prøver nov 2009.mea 



Sample 18  D 8,5-9,3 A.008 RC 10 
 
 
 

 Particle Size Distribution  
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Mean D 8,5-9,3 A.008 RC 10, 15. december 2009 10:16:18  
 
 
 
Size (µm)

0.010
0.011
0.013
0.015
0.017
0.020
0.023
0.026
0.030
0.035
0.040
0.046
0.052
0.060
0.069
0.079
0.091
0.105

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
0.105
0.120
0.138
0.158
0.182
0.209
0.240
0.275
0.316
0.363
0.417
0.479
0.550
0.631
0.724
0.832
0.955
1.096

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.25
0.43
0.60
0.75
0.86
0.95
1.01
1.04

Size (µm)
1.096
1.259
1.445
1.660
1.905
2.188
2.512
2.884
3.311
3.802
4.365
5.012
5.754
6.607
7.586
8.710

10.000
11.482

Volume In %

1.08
1.11
1.15
1.21
1.27
1.34
1.42
1.50
1.57
1.63
1.68
1.70
1.71
1.70
1.68
1.66
1.65

Size (µm)
11.482
13.183
15.136
17.378
19.953
22.909
26.303
30.200
34.674
39.811
45.709
52.481
60.256
69.183
79.433
91.201

104.713
120.226

Volume In %

1.64
1.64
1.65
1.64
1.63
1.60
1.58
1.56
1.58
1.65
1.81
2.04
2.36
2.71
3.06
3.35
3.57

Size (µm)
120.226
138.038
158.489
181.970
208.930
239.883
275.423
316.228
363.078
416.869
478.630
549.541
630.957
724.436
831.764
954.993

1096.478
1258.925

Volume In %

3.67
3.67
3.57
3.40
3.18
2.94
2.70
2.47
2.23
1.97
1.66
1.28
0.86
0.34
0.04
0.00
0.00

Size (µm)
1258.925
1445.440
1659.587
1905.461
2187.762
2511.886
2884.032
3311.311
3801.894
4365.158
5011.872
5754.399
6606.934
7585.776
8709.636

10000.000

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

 
 
 
 
Average of 3 measurements from DHI 47prøver nov 2009.mea 



Sample 19  D 4,2-5,05 A.008 RC7 
 
 
 

 Particle Size Distribution  
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Mean D 4,2-5,05 A.008 RC 7, 11. december 2009 13:37:45  
 
 
 
Size (µm)

0.010
0.011
0.013
0.015
0.017
0.020
0.023
0.026
0.030
0.035
0.040
0.046
0.052
0.060
0.069
0.079
0.091
0.105

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
0.105
0.120
0.138
0.158
0.182
0.209
0.240
0.275
0.316
0.363
0.417
0.479
0.550
0.631
0.724
0.832
0.955
1.096

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.08
0.21
0.33
0.43
0.51
0.58
0.63
0.66

Size (µm)
1.096
1.259
1.445
1.660
1.905
2.188
2.512
2.884
3.311
3.802
4.365
5.012
5.754
6.607
7.586
8.710

10.000
11.482

Volume In %

0.70
0.74
0.78
0.84
0.90
0.97
1.05
1.13
1.20
1.27
1.33
1.37
1.39
1.40
1.39
1.38
1.37

Size (µm)
11.482
13.183
15.136
17.378
19.953
22.909
26.303
30.200
34.674
39.811
45.709
52.481
60.256
69.183
79.433
91.201

104.713
120.226

Volume In %

1.37
1.36
1.35
1.34
1.31
1.28
1.23
1.19
1.17
1.20
1.30
1.50
1.80
2.18
2.64
3.11
3.58

Size (µm)
120.226
138.038
158.489
181.970
208.930
239.883
275.423
316.228
363.078
416.869
478.630
549.541
630.957
724.436
831.764
954.993

1096.478
1258.925

Volume In %

3.99
4.33
4.55
4.66
4.64
4.51
4.28
3.97
3.59
3.15
2.64
2.03
1.40
0.60
0.11
0.00
0.00

Size (µm)
1258.925
1445.440
1659.587
1905.461
2187.762
2511.886
2884.032
3311.311
3801.894
4365.158
5011.872
5754.399
6606.934
7585.776
8709.636

10000.000

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

 
 
 
 
Average of 3 measurements from DHI 47prøver nov 2009.mea 



Sample 20  D 0,0-1,0 A.009 BS1 
 
 
 

 Particle Size Distribution  
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Mean D 0,0-1,0 A.009 BS1, 10. december 2009 10:41:12  
 
 
 
Size (µm)

0.010
0.011
0.013
0.015
0.017
0.020
0.023
0.026
0.030
0.035
0.040
0.046
0.052
0.060
0.069
0.079
0.091
0.105

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
0.105
0.120
0.138
0.158
0.182
0.209
0.240
0.275
0.316
0.363
0.417
0.479
0.550
0.631
0.724
0.832
0.955
1.096

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
1.096
1.259
1.445
1.660
1.905
2.188
2.512
2.884
3.311
3.802
4.365
5.012
5.754
6.607
7.586
8.710

10.000
11.482

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.06
0.07
0.08
0.08

Size (µm)
11.482
13.183
15.136
17.378
19.953
22.909
26.303
30.200
34.674
39.811
45.709
52.481
60.256
69.183
79.433
91.201

104.713
120.226

Volume In %

0.09
0.08
0.08
0.02
0.00
0.00
0.00
0.01
0.12
0.20
0.29
0.38
0.44
0.45
0.40
0.33
0.30

Size (µm)
120.226
138.038
158.489
181.970
208.930
239.883
275.423
316.228
363.078
416.869
478.630
549.541
630.957
724.436
831.764
954.993

1096.478
1258.925

Volume In %

0.40
0.77
1.52
2.71
4.30
6.19
8.10
9.77

10.88
11.24
10.79
9.60
7.91
5.95
4.09
2.08
0.18

Size (µm)
1258.925
1445.440
1659.587
1905.461
2187.762
2511.886
2884.032
3311.311
3801.894
4365.158
5011.872
5754.399
6606.934
7585.776
8709.636

10000.000

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

 
 
 
 
Average of 3 measurements from DHI 47prøver nov 2009.mea 



Sample 21 D 4,0-4,60 A.009 RC5 
 
 
 

 Particle Size Distribution  
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Mean D 4,0-4,60 A.009 RC 5, 11. december 2009 13:19:40  
 
 
 
Size (µm)

0.010
0.011
0.013
0.015
0.017
0.020
0.023
0.026
0.030
0.035
0.040
0.046
0.052
0.060
0.069
0.079
0.091
0.105

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
0.105
0.120
0.138
0.158
0.182
0.209
0.240
0.275
0.316
0.363
0.417
0.479
0.550
0.631
0.724
0.832
0.955
1.096

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.23
0.42
0.60
0.75
0.88
0.97
1.04
1.10

Size (µm)
1.096
1.259
1.445
1.660
1.905
2.188
2.512
2.884
3.311
3.802
4.365
5.012
5.754
6.607
7.586
8.710

10.000
11.482

Volume In %

1.14
1.19
1.25
1.32
1.40
1.48
1.56
1.64
1.71
1.77
1.81
1.83
1.81
1.78
1.72
1.66
1.59

Size (µm)
11.482
13.183
15.136
17.378
19.953
22.909
26.303
30.200
34.674
39.811
45.709
52.481
60.256
69.183
79.433
91.201

104.713
120.226

Volume In %

1.54
1.48
1.43
1.38
1.33
1.27
1.21
1.16
1.14
1.15
1.22
1.34
1.53
1.76
2.01
2.25
2.47

Size (µm)
120.226
138.038
158.489
181.970
208.930
239.883
275.423
316.228
363.078
416.869
478.630
549.541
630.957
724.436
831.764
954.993

1096.478
1258.925

Volume In %

2.66
2.82
2.95
3.06
3.16
3.26
3.36
3.43
3.45
3.37
3.15
2.75
2.15
1.42
0.58
0.07
0.00

Size (µm)
1258.925
1445.440
1659.587
1905.461
2187.762
2511.886
2884.032
3311.311
3801.894
4365.158
5011.872
5754.399
6606.934
7585.776
8709.636

10000.000

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

 
 
 
 
Average of 3 measurements from DHI 47prøver nov 2009.mea 



Sample 22  D 0-0,5 A.010 BS1 
 
 
 

 Particle Size Distribution  
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Mean D0-0,5 A.010 BS1, 10. december 2009 10:55:40  
 
 
 
Size (µm)

0.010
0.011
0.013
0.015
0.017
0.020
0.023
0.026
0.030
0.035
0.040
0.046
0.052
0.060
0.069
0.079
0.091
0.105

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
0.105
0.120
0.138
0.158
0.182
0.209
0.240
0.275
0.316
0.363
0.417
0.479
0.550
0.631
0.724
0.832
0.955
1.096

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.15
0.28
0.40
0.50
0.58
0.65
0.69
0.72

Size (µm)
1.096
1.259
1.445
1.660
1.905
2.188
2.512
2.884
3.311
3.802
4.365
5.012
5.754
6.607
7.586
8.710

10.000
11.482

Volume In %

0.75
0.79
0.83
0.88
0.95
1.03
1.11
1.19
1.27
1.34
1.39
1.42
1.43
1.42
1.41
1.38
1.37

Size (µm)
11.482
13.183
15.136
17.378
19.953
22.909
26.303
30.200
34.674
39.811
45.709
52.481
60.256
69.183
79.433
91.201

104.713
120.226

Volume In %

1.36
1.36
1.35
1.32
1.26
1.15
1.01
0.86
0.75
0.76
0.97
1.43
2.18
3.18
4.35
5.52
6.53

Size (µm)
120.226
138.038
158.489
181.970
208.930
239.883
275.423
316.228
363.078
416.869
478.630
549.541
630.957
724.436
831.764
954.993

1096.478
1258.925

Volume In %

7.17
7.33
6.97
6.13
4.98
3.69
2.49
1.46
0.46
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
1258.925
1445.440
1659.587
1905.461
2187.762
2511.886
2884.032
3311.311
3801.894
4365.158
5011.872
5754.399
6606.934
7585.776
8709.636

10000.000

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

 
 
 
 
Average of 3 measurements from DHI 47prøver nov 2009.mea 



Sample 23  D 7,0-8,0 A.010 BS11 
 
 
 

 Particle Size Distribution  
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Mean D 7,0-8,0 A.010 BS11, 11. december 2009 11:22:09  
 
 
 
Size (µm)

0.010
0.011
0.013
0.015
0.017
0.020
0.023
0.026
0.030
0.035
0.040
0.046
0.052
0.060
0.069
0.079
0.091
0.105

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
0.105
0.120
0.138
0.158
0.182
0.209
0.240
0.275
0.316
0.363
0.417
0.479
0.550
0.631
0.724
0.832
0.955
1.096

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.28
0.62
0.95
1.26
1.50
1.69
1.82
1.93

Size (µm)
1.096
1.259
1.445
1.660
1.905
2.188
2.512
2.884
3.311
3.802
4.365
5.012
5.754
6.607
7.586
8.710

10.000
11.482

Volume In %

2.05
2.22
2.45
2.78
3.19
3.68
4.23
4.81
5.39
5.89
6.26
6.45
6.43
6.17
5.70
5.08
4.35

Size (µm)
11.482
13.183
15.136
17.378
19.953
22.909
26.303
30.200
34.674
39.811
45.709
52.481
60.256
69.183
79.433
91.201

104.713
120.226

Volume In %

3.59
2.84
2.17
1.58
1.10
0.72
0.44
0.23
0.11
0.03
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
120.226
138.038
158.489
181.970
208.930
239.883
275.423
316.228
363.078
416.869
478.630
549.541
630.957
724.436
831.764
954.993

1096.478
1258.925

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
1258.925
1445.440
1659.587
1905.461
2187.762
2511.886
2884.032
3311.311
3801.894
4365.158
5011.872
5754.399
6606.934
7585.776
8709.636

10000.000

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

 
 
 
 
Average of 3 measurements from DHI 47prøver nov 2009.mea 



Sample 24  D 9,65-10,2 A.010 BS15 
 
 
 

 Particle Size Distribution  
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Mean D9,65-10,2 A.0,10 BS 15, 11. december 2009 12:48:47  
 
 
 
Size (µm)

0.010
0.011
0.013
0.015
0.017
0.020
0.023
0.026
0.030
0.035
0.040
0.046
0.052
0.060
0.069
0.079
0.091
0.105

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
0.105
0.120
0.138
0.158
0.182
0.209
0.240
0.275
0.316
0.363
0.417
0.479
0.550
0.631
0.724
0.832
0.955
1.096

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.18
0.35
0.51
0.65
0.76
0.86
0.93
0.99

Size (µm)
1.096
1.259
1.445
1.660
1.905
2.188
2.512
2.884
3.311
3.802
4.365
5.012
5.754
6.607
7.586
8.710

10.000
11.482

Volume In %

1.05
1.12
1.20
1.30
1.40
1.52
1.63
1.73
1.82
1.88
1.92
1.92
1.90
1.84
1.77
1.69
1.62

Size (µm)
11.482
13.183
15.136
17.378
19.953
22.909
26.303
30.200
34.674
39.811
45.709
52.481
60.256
69.183
79.433
91.201

104.713
120.226

Volume In %

1.55
1.51
1.47
1.45
1.42
1.40
1.37
1.34
1.32
1.33
1.39
1.50
1.68
1.89
2.13
2.38
2.60

Size (µm)
120.226
138.038
158.489
181.970
208.930
239.883
275.423
316.228
363.078
416.869
478.630
549.541
630.957
724.436
831.764
954.993

1096.478
1258.925

Volume In %

2.81
2.98
3.13
3.25
3.34
3.40
3.44
3.43
3.35
3.16
2.82
2.28
1.59
0.65
0.09
0.00
0.00

Size (µm)
1258.925
1445.440
1659.587
1905.461
2187.762
2511.886
2884.032
3311.311
3801.894
4365.158
5011.872
5754.399
6606.934
7585.776
8709.636

10000.000

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

 
 
 
 
Average of 3 measurements from DHI 47prøver nov 2009.mea 



Sample 25  D 2,5-3,5 A.010 BS5 
 
 
 

 Particle Size Distribution  
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Mean D2,5-3,5 A.010 BS 5, 10. december 2009 13:21:59  
 
 
 
Size (µm)

0.010
0.011
0.013
0.015
0.017
0.020
0.023
0.026
0.030
0.035
0.040
0.046
0.052
0.060
0.069
0.079
0.091
0.105

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
0.105
0.120
0.138
0.158
0.182
0.209
0.240
0.275
0.316
0.363
0.417
0.479
0.550
0.631
0.724
0.832
0.955
1.096

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.16
0.35
0.54
0.69
0.80
0.88
0.93
0.95

Size (µm)
1.096
1.259
1.445
1.660
1.905
2.188
2.512
2.884
3.311
3.802
4.365
5.012
5.754
6.607
7.586
8.710

10.000
11.482

Volume In %

0.98
1.02
1.09
1.21
1.36
1.54
1.76
1.99
2.24
2.50
2.75
2.98
3.21
3.44
3.67
3.92
4.19

Size (µm)
11.482
13.183
15.136
17.378
19.953
22.909
26.303
30.200
34.674
39.811
45.709
52.481
60.256
69.183
79.433
91.201

104.713
120.226

Volume In %

4.44
4.66
4.80
4.81
4.65
4.31
3.83
3.24
2.63
2.08
1.66
1.39
1.28
1.29
1.37
1.45
1.48

Size (µm)
120.226
138.038
158.489
181.970
208.930
239.883
275.423
316.228
363.078
416.869
478.630
549.541
630.957
724.436
831.764
954.993

1096.478
1258.925

Volume In %

1.43
1.29
1.08
0.81
0.53
0.27
0.03
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
1258.925
1445.440
1659.587
1905.461
2187.762
2511.886
2884.032
3311.311
3801.894
4365.158
5011.872
5754.399
6606.934
7585.776
8709.636

10000.000

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

 
 
 
 
Average of 3 measurements from DHI 47prøver nov 2009.mea 



Sample 26  D 3,85-5,0 A.010 BS7 
 
 
 

 Particle Size Distribution  
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Mean D 3,85-5,0 A.010 BS 7, 10. december 2009 13:56:51  
 
 
 
Size (µm)

0.010
0.011
0.013
0.015
0.017
0.020
0.023
0.026
0.030
0.035
0.040
0.046
0.052
0.060
0.069
0.079
0.091
0.105

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
0.105
0.120
0.138
0.158
0.182
0.209
0.240
0.275
0.316
0.363
0.417
0.479
0.550
0.631
0.724
0.832
0.955
1.096

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.27
0.54
0.80
1.05
1.24
1.40
1.50
1.59

Size (µm)
1.096
1.259
1.445
1.660
1.905
2.188
2.512
2.884
3.311
3.802
4.365
5.012
5.754
6.607
7.586
8.710

10.000
11.482

Volume In %

1.68
1.80
1.97
2.21
2.51
2.88
3.32
3.79
4.29
4.76
5.18
5.48
5.65
5.66
5.51
5.22
4.80

Size (µm)
11.482
13.183
15.136
17.378
19.953
22.909
26.303
30.200
34.674
39.811
45.709
52.481
60.256
69.183
79.433
91.201

104.713
120.226

Volume In %

4.31
3.76
3.20
2.64
2.11
1.63
1.22
0.88
0.63
0.47
0.38
0.36
0.39
0.45
0.49
0.51
0.47

Size (µm)
120.226
138.038
158.489
181.970
208.930
239.883
275.423
316.228
363.078
416.869
478.630
549.541
630.957
724.436
831.764
954.993

1096.478
1258.925

Volume In %

0.40
0.31
0.19
0.10
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
1258.925
1445.440
1659.587
1905.461
2187.762
2511.886
2884.032
3311.311
3801.894
4365.158
5011.872
5754.399
6606.934
7585.776
8709.636

10000.000

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

 
 
 
 
Average of 3 measurements from DHI 47prøver nov 2009.mea 



Sample 27  D 13,5-14,0 A.010 RC18 
 
 
 

 Particle Size Distribution  
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Mean D 13,5-14,0 A.010 RC18, 15. december 2009 12:00:34  
 
 
 
Size (µm)

0.010
0.011
0.013
0.015
0.017
0.020
0.023
0.026
0.030
0.035
0.040
0.046
0.052
0.060
0.069
0.079
0.091
0.105

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
0.105
0.120
0.138
0.158
0.182
0.209
0.240
0.275
0.316
0.363
0.417
0.479
0.550
0.631
0.724
0.832
0.955
1.096

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.06
0.36
0.66
0.97
1.29
1.58
1.86
2.13
2.41

Size (µm)
1.096
1.259
1.445
1.660
1.905
2.188
2.512
2.884
3.311
3.802
4.365
5.012
5.754
6.607
7.586
8.710

10.000
11.482

Volume In %

2.72
3.07
3.49
3.95
4.44
4.92
5.36
5.71
5.94
6.01
5.91
5.65
5.23
4.70
4.10
3.51
2.96

Size (µm)
11.482
13.183
15.136
17.378
19.953
22.909
26.303
30.200
34.674
39.811
45.709
52.481
60.256
69.183
79.433
91.201

104.713
120.226

Volume In %

2.48
2.06
1.71
1.40
1.12
0.87
0.63
0.42
0.22
0.09
0.01
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
120.226
138.038
158.489
181.970
208.930
239.883
275.423
316.228
363.078
416.869
478.630
549.541
630.957
724.436
831.764
954.993

1096.478
1258.925

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
1258.925
1445.440
1659.587
1905.461
2187.762
2511.886
2884.032
3311.311
3801.894
4365.158
5011.872
5754.399
6606.934
7585.776
8709.636

10000.000

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

 
 
 
 
Average of 3 measurements from DHI 47prøver nov 2009.mea 



Sample 28 D 12,15-13,70 A.011 BS17 
 
 
 

 Particle Size Distribution  
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Mean D12,15-13,70 A.011 BS 17, 11. december 2009 13:08:05  
 
 
 
Size (µm)

0.010
0.011
0.013
0.015
0.017
0.020
0.023
0.026
0.030
0.035
0.040
0.046
0.052
0.060
0.069
0.079
0.091
0.105

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
0.105
0.120
0.138
0.158
0.182
0.209
0.240
0.275
0.316
0.363
0.417
0.479
0.550
0.631
0.724
0.832
0.955
1.096

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.22
0.48
0.75
1.01
1.22
1.41
1.56
1.69

Size (µm)
1.096
1.259
1.445
1.660
1.905
2.188
2.512
2.884
3.311
3.802
4.365
5.012
5.754
6.607
7.586
8.710

10.000
11.482

Volume In %

1.81
1.95
2.11
2.31
2.52
2.74
2.97
3.19
3.37
3.52
3.60
3.62
3.57
3.48
3.36
3.25
3.16

Size (µm)
11.482
13.183
15.136
17.378
19.953
22.909
26.303
30.200
34.674
39.811
45.709
52.481
60.256
69.183
79.433
91.201

104.713
120.226

Volume In %

3.10
3.06
3.02
2.96
2.84
2.65
2.38
2.04
1.69
1.35
1.08
0.91
0.85
0.89
1.01
1.17
1.34

Size (µm)
120.226
138.038
158.489
181.970
208.930
239.883
275.423
316.228
363.078
416.869
478.630
549.541
630.957
724.436
831.764
954.993

1096.478
1258.925

Volume In %

1.48
1.56
1.55
1.44
1.21
0.89
0.53
0.12
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
1258.925
1445.440
1659.587
1905.461
2187.762
2511.886
2884.032
3311.311
3801.894
4365.158
5011.872
5754.399
6606.934
7585.776
8709.636

10000.000

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

 
 
 
 
Average of 3 measurements from DHI 47prøver nov 2009.mea 



Sample 29  D 3,2-4,0 A.011 BS5 
 
 
 

 Particle Size Distribution  
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Mean D 3,2-4,0 A.011 BS 5, 10. december 2009 13:28:38  
 
 
 
Size (µm)

0.010
0.011
0.013
0.015
0.017
0.020
0.023
0.026
0.030
0.035
0.040
0.046
0.052
0.060
0.069
0.079
0.091
0.105

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
0.105
0.120
0.138
0.158
0.182
0.209
0.240
0.275
0.316
0.363
0.417
0.479
0.550
0.631
0.724
0.832
0.955
1.096

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.25
0.49
0.70
0.88
1.01
1.10
1.16
1.19

Size (µm)
1.096
1.259
1.445
1.660
1.905
2.188
2.512
2.884
3.311
3.802
4.365
5.012
5.754
6.607
7.586
8.710

10.000
11.482

Volume In %

1.21
1.24
1.28
1.36
1.46
1.59
1.75
1.94
2.14
2.36
2.57
2.76
2.92
3.04
3.14
3.23
3.31

Size (µm)
11.482
13.183
15.136
17.378
19.953
22.909
26.303
30.200
34.674
39.811
45.709
52.481
60.256
69.183
79.433
91.201

104.713
120.226

Volume In %

3.40
3.52
3.68
3.86
4.06
4.24
4.37
4.42
4.34
4.12
3.77
3.31
2.78
2.21
1.64
1.11
0.68

Size (µm)
120.226
138.038
158.489
181.970
208.930
239.883
275.423
316.228
363.078
416.869
478.630
549.541
630.957
724.436
831.764
954.993

1096.478
1258.925

Volume In %

0.31
0.11
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
1258.925
1445.440
1659.587
1905.461
2187.762
2511.886
2884.032
3311.311
3801.894
4365.158
5011.872
5754.399
6606.934
7585.776
8709.636

10000.000

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

 
 
 
 
Average of 3 measurements from DHI 47prøver nov 2009.mea 



Sample 30  D 1,0-1,5 A.012 BS2 
 
 
 

 Particle Size Distribution  
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Mean D 1,0-1,5 A.012 BS2 A, 10. december 2009 12:20:58  
 
 
 
Size (µm)

0.010
0.011
0.013
0.015
0.017
0.020
0.023
0.026
0.030
0.035
0.040
0.046
0.052
0.060
0.069
0.079
0.091
0.105

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
0.105
0.120
0.138
0.158
0.182
0.209
0.240
0.275
0.316
0.363
0.417
0.479
0.550
0.631
0.724
0.832
0.955
1.096

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.11
0.51
0.84
1.13
1.39
1.58
1.72
1.83
1.91

Size (µm)
1.096
1.259
1.445
1.660
1.905
2.188
2.512
2.884
3.311
3.802
4.365
5.012
5.754
6.607
7.586
8.710

10.000
11.482

Volume In %

2.00
2.12
2.31
2.57
2.89
3.28
3.71
4.16
4.60
4.97
5.24
5.37
5.34
5.14
4.78
4.30
3.74

Size (µm)
11.482
13.183
15.136
17.378
19.953
22.909
26.303
30.200
34.674
39.811
45.709
52.481
60.256
69.183
79.433
91.201

104.713
120.226

Volume In %

3.16
2.59
2.06
1.59
1.20
0.88
0.63
0.43
0.29
0.21
0.18
0.19
0.24
0.31
0.36
0.39
0.39

Size (µm)
120.226
138.038
158.489
181.970
208.930
239.883
275.423
316.228
363.078
416.869
478.630
549.541
630.957
724.436
831.764
954.993

1096.478
1258.925

Volume In %

0.36
0.33
0.30
0.31
0.36
0.47
0.61
0.78
0.92
0.99
0.92
0.75
0.25
0.00
0.00
0.00
0.00

Size (µm)
1258.925
1445.440
1659.587
1905.461
2187.762
2511.886
2884.032
3311.311
3801.894
4365.158
5011.872
5754.399
6606.934
7585.776
8709.636

10000.000

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

 
 
 
 
Average of 3 measurements from DHI 47prøver nov 2009.mea 



Sample 31  D 9,05-9,30 A.012 RC9 
 
 
 

 Particle Size Distribution  
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Mean D 9,05-9,30 A.012 RC9, 15. december 2009 09:23:55  
 
 
 
Size (µm)

0.010
0.011
0.013
0.015
0.017
0.020
0.023
0.026
0.030
0.035
0.040
0.046
0.052
0.060
0.069
0.079
0.091
0.105

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
0.105
0.120
0.138
0.158
0.182
0.209
0.240
0.275
0.316
0.363
0.417
0.479
0.550
0.631
0.724
0.832
0.955
1.096

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.15
0.29
0.41
0.52
0.60
0.67
0.71
0.74

Size (µm)
1.096
1.259
1.445
1.660
1.905
2.188
2.512
2.884
3.311
3.802
4.365
5.012
5.754
6.607
7.586
8.710

10.000
11.482

Volume In %

0.76
0.78
0.81
0.85
0.89
0.95
1.00
1.06
1.12
1.17
1.22
1.25
1.28
1.29
1.30
1.30
1.31

Size (µm)
11.482
13.183
15.136
17.378
19.953
22.909
26.303
30.200
34.674
39.811
45.709
52.481
60.256
69.183
79.433
91.201

104.713
120.226

Volume In %

1.32
1.33
1.35
1.35
1.34
1.31
1.28
1.24
1.24
1.27
1.38
1.58
1.87
2.24
2.68
3.13
3.57

Size (µm)
120.226
138.038
158.489
181.970
208.930
239.883
275.423
316.228
363.078
416.869
478.630
549.541
630.957
724.436
831.764
954.993

1096.478
1258.925

Volume In %

3.95
4.26
4.45
4.53
4.49
4.32
4.07
3.76
3.39
2.99
2.56
2.09
1.58
1.06
0.49
0.08
0.00

Size (µm)
1258.925
1445.440
1659.587
1905.461
2187.762
2511.886
2884.032
3311.311
3801.894
4365.158
5011.872
5754.399
6606.934
7585.776
8709.636

10000.000

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

 
 
 
 
Average of 3 measurements from DHI 47prøver nov 2009.mea 



Sample 32  D 0,9-1,6 A.013 BS3 
 
 
 

 Particle Size Distribution  
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Mean D 0,9-1,6 A.013 BS 3, 10. december 2009 12:46:14  
 
 
 
Size (µm)

0.010
0.011
0.013
0.015
0.017
0.020
0.023
0.026
0.030
0.035
0.040
0.046
0.052
0.060
0.069
0.079
0.091
0.105

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
0.105
0.120
0.138
0.158
0.182
0.209
0.240
0.275
0.316
0.363
0.417
0.479
0.550
0.631
0.724
0.832
0.955
1.096

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.12
0.22
0.31
0.39
0.46
0.50
0.54
0.56

Size (µm)
1.096
1.259
1.445
1.660
1.905
2.188
2.512
2.884
3.311
3.802
4.365
5.012
5.754
6.607
7.586
8.710

10.000
11.482

Volume In %

0.58
0.60
0.63
0.66
0.69
0.73
0.77
0.82
0.86
0.90
0.93
0.94
0.95
0.95
0.94
0.93
0.92

Size (µm)
11.482
13.183
15.136
17.378
19.953
22.909
26.303
30.200
34.674
39.811
45.709
52.481
60.256
69.183
79.433
91.201

104.713
120.226

Volume In %

0.91
0.90
0.89
0.88
0.86
0.84
0.82
0.80
0.82
0.87
0.98
1.15
1.38
1.65
1.94
2.24
2.53

Size (µm)
120.226
138.038
158.489
181.970
208.930
239.883
275.423
316.228
363.078
416.869
478.630
549.541
630.957
724.436
831.764
954.993

1096.478
1258.925

Volume In %

2.80
3.08
3.37
3.71
4.09
4.50
4.92
5.27
5.48
5.48
5.21
4.66
3.89
2.96
2.03
1.06
0.14

Size (µm)
1258.925
1445.440
1659.587
1905.461
2187.762
2511.886
2884.032
3311.311
3801.894
4365.158
5011.872
5754.399
6606.934
7585.776
8709.636

10000.000

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

 
 
 
 
Average of 3 measurements from DHI 47prøver nov 2009.mea 



Sample 33 D 8,2-8,95 A.013 RC9 
 
 
 

 Particle Size Distribution  
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Mean D 8,2-8,95 A.013 RC9, 15. december 2009 09:35:06  
 
 
 
Size (µm)

0.010
0.011
0.013
0.015
0.017
0.020
0.023
0.026
0.030
0.035
0.040
0.046
0.052
0.060
0.069
0.079
0.091
0.105

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
0.105
0.120
0.138
0.158
0.182
0.209
0.240
0.275
0.316
0.363
0.417
0.479
0.550
0.631
0.724
0.832
0.955
1.096

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.27
0.49
0.69
0.88
1.02
1.13
1.21
1.27

Size (µm)
1.096
1.259
1.445
1.660
1.905
2.188
2.512
2.884
3.311
3.802
4.365
5.012
5.754
6.607
7.586
8.710

10.000
11.482

Volume In %

1.32
1.38
1.44
1.52
1.60
1.69
1.78
1.87
1.95
2.02
2.06
2.08
2.06
2.02
1.96
1.90
1.83

Size (µm)
11.482
13.183
15.136
17.378
19.953
22.909
26.303
30.200
34.674
39.811
45.709
52.481
60.256
69.183
79.433
91.201

104.713
120.226

Volume In %

1.78
1.73
1.68
1.62
1.56
1.48
1.40
1.32
1.26
1.25
1.32
1.47
1.71
2.03
2.38
2.73
3.04

Size (µm)
120.226
138.038
158.489
181.970
208.930
239.883
275.423
316.228
363.078
416.869
478.630
549.541
630.957
724.436
831.764
954.993

1096.478
1258.925

Volume In %

3.28
3.43
3.49
3.46
3.34
3.14
2.89
2.58
2.25
1.87
1.46
1.00
0.52
0.10
0.00
0.00
0.00

Size (µm)
1258.925
1445.440
1659.587
1905.461
2187.762
2511.886
2884.032
3311.311
3801.894
4365.158
5011.872
5754.399
6606.934
7585.776
8709.636

10000.000

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

 
 
 
 
 
Average of 3 measurements from DHI 47prøver nov 2009.mea 



Sample 34  D 0,0-0,5 A.014 BS1 
 
 
 

 Particle Size Distribution  

 0.01  0.1  1  10  100  1000  3000 
Particle Size (µm)

0 
 0.5 

 1 
 1.5 

 2 
 2.5 

 3 
 3.5 

 4 
 4.5 

V
ol

um
e 

(%
)

Mean D0,0-0,5 A.014 BS1, 10. december 2009 11:11:46  
 
 
 
Size (µm)

0.010
0.011
0.013
0.015
0.017
0.020
0.023
0.026
0.030
0.035
0.040
0.046
0.052
0.060
0.069
0.079
0.091
0.105

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
0.105
0.120
0.138
0.158
0.182
0.209
0.240
0.275
0.316
0.363
0.417
0.479
0.550
0.631
0.724
0.832
0.955
1.096

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.26
0.44
0.60
0.75
0.86
0.95
1.01
1.05

Size (µm)
1.096
1.259
1.445
1.660
1.905
2.188
2.512
2.884
3.311
3.802
4.365
5.012
5.754
6.607
7.586
8.710

10.000
11.482

Volume In %

1.08
1.11
1.15
1.19
1.24
1.29
1.34
1.38
1.42
1.45
1.47
1.48
1.47
1.45
1.43
1.41
1.39

Size (µm)
11.482
13.183
15.136
17.378
19.953
22.909
26.303
30.200
34.674
39.811
45.709
52.481
60.256
69.183
79.433
91.201

104.713
120.226

Volume In %

1.38
1.38
1.38
1.38
1.36
1.34
1.32
1.31
1.32
1.40
1.54
1.77
2.08
2.45
2.84
3.21
3.53

Size (µm)
120.226
138.038
158.489
181.970
208.930
239.883
275.423
316.228
363.078
416.869
478.630
549.541
630.957
724.436
831.764
954.993

1096.478
1258.925

Volume In %

3.77
3.91
3.95
3.90
3.76
3.56
3.31
3.04
2.75
2.43
2.08
1.68
1.22
0.73
0.22
0.00
0.00

Size (µm)
1258.925
1445.440
1659.587
1905.461
2187.762
2511.886
2884.032
3311.311
3801.894
4365.158
5011.872
5754.399
6606.934
7585.776
8709.636

10000.000

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

 
 
 
 
Average of 3 measurements from DHI 47prøver nov 2009.mea 
 
 
 
 



Sample 35  D 4,1 A.014 RC11 
 
 
 

 Particle Size Distribution  
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Mean D 4,1 A.014 RC11, 15. december 2009 11:04:03  
 
 
 
Size (µm)

0.010
0.011
0.013
0.015
0.017
0.020
0.023
0.026
0.030
0.035
0.040
0.046
0.052
0.060
0.069
0.079
0.091
0.105

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
0.105
0.120
0.138
0.158
0.182
0.209
0.240
0.275
0.316
0.363
0.417
0.479
0.550
0.631
0.724
0.832
0.955
1.096

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.14
0.34
0.52
0.69
0.83
0.95
1.04
1.11

Size (µm)
1.096
1.259
1.445
1.660
1.905
2.188
2.512
2.884
3.311
3.802
4.365
5.012
5.754
6.607
7.586
8.710

10.000
11.482

Volume In %

1.18
1.26
1.35
1.45
1.57
1.70
1.82
1.95
2.06
2.14
2.19
2.20
2.17
2.10
2.00
1.90
1.79

Size (µm)
11.482
13.183
15.136
17.378
19.953
22.909
26.303
30.200
34.674
39.811
45.709
52.481
60.256
69.183
79.433
91.201

104.713
120.226

Volume In %

1.70
1.61
1.53
1.46
1.37
1.28
1.19
1.10
1.04
1.02
1.06
1.19
1.40
1.70
2.05
2.42
2.78

Size (µm)
120.226
138.038
158.489
181.970
208.930
239.883
275.423
316.228
363.078
416.869
478.630
549.541
630.957
724.436
831.764
954.993

1096.478
1258.925

Volume In %

3.09
3.32
3.45
3.47
3.38
3.19
2.94
2.64
2.35
2.06
1.81
1.56
1.32
1.07
0.81
0.56
0.34

Size (µm)
1258.925
1445.440
1659.587
1905.461
2187.762
2511.886
2884.032
3311.311
3801.894
4365.158
5011.872
5754.399
6606.934
7585.776
8709.636

10000.000

Volume In %

0.18
0.08
0.03
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

 
 
 
 
Average of 3 measurements from DHI 47prøver nov 2009.mea 



Sample 36 D 5,55-6,15 A.014 RC13 
 
 
 

 Particle Size Distribution  
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Mean D 5,55-6,15 A.0,14 RC 13, 15. december 2009 11:17:26  
 
 
 
Size (µm)

0.010
0.011
0.013
0.015
0.017
0.020
0.023
0.026
0.030
0.035
0.040
0.046
0.052
0.060
0.069
0.079
0.091
0.105

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
0.105
0.120
0.138
0.158
0.182
0.209
0.240
0.275
0.316
0.363
0.417
0.479
0.550
0.631
0.724
0.832
0.955
1.096

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.38
0.70
1.00
1.27
1.49
1.67
1.80
1.90

Size (µm)
1.096
1.259
1.445
1.660
1.905
2.188
2.512
2.884
3.311
3.802
4.365
5.012
5.754
6.607
7.586
8.710

10.000
11.482

Volume In %

1.97
2.04
2.09
2.15
2.19
2.20
2.20
2.18
2.13
2.07
1.98
1.87
1.75
1.62
1.51
1.41
1.35

Size (µm)
11.482
13.183
15.136
17.378
19.953
22.909
26.303
30.200
34.674
39.811
45.709
52.481
60.256
69.183
79.433
91.201

104.713
120.226

Volume In %

1.31
1.30
1.30
1.30
1.29
1.26
1.22
1.17
1.14
1.15
1.23
1.39
1.63
1.93
2.27
2.59
2.87

Size (µm)
120.226
138.038
158.489
181.970
208.930
239.883
275.423
316.228
363.078
416.869
478.630
549.541
630.957
724.436
831.764
954.993

1096.478
1258.925

Volume In %

3.07
3.17
3.18
3.10
2.95
2.75
2.51
2.27
2.02
1.76
1.47
1.14
0.75
0.37
0.16
0.07
0.00

Size (µm)
1258.925
1445.440
1659.587
1905.461
2187.762
2511.886
2884.032
3311.311
3801.894
4365.158
5011.872
5754.399
6606.934
7585.776
8709.636

10000.000

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

 
 
 
 
Average of 3 measurements from DHI 47prøver nov 2009.mea 



Sample 37 D 3,0-4,0 A.015A BS4 
 
 
 

 Particle Size Distribution  
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Mean D 3,0-4,0 A.015A BS 4, 10. december 2009 13:14:03  
 
 
 
Size (µm)

0.010
0.011
0.013
0.015
0.017
0.020
0.023
0.026
0.030
0.035
0.040
0.046
0.052
0.060
0.069
0.079
0.091
0.105

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
0.105
0.120
0.138
0.158
0.182
0.209
0.240
0.275
0.316
0.363
0.417
0.479
0.550
0.631
0.724
0.832
0.955
1.096

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.12
0.34
0.56
0.75
0.91
1.04
1.13
1.20

Size (µm)
1.096
1.259
1.445
1.660
1.905
2.188
2.512
2.884
3.311
3.802
4.365
5.012
5.754
6.607
7.586
8.710

10.000
11.482

Volume In %

1.28
1.38
1.52
1.73
2.00
2.34
2.75
3.22
3.74
4.25
4.73
5.13
5.40
5.52
5.48
5.27
4.93

Size (µm)
11.482
13.183
15.136
17.378
19.953
22.909
26.303
30.200
34.674
39.811
45.709
52.481
60.256
69.183
79.433
91.201

104.713
120.226

Volume In %

4.49
3.98
3.45
2.93
2.45
2.04
1.70
1.45
1.26
1.14
1.07
1.04
1.02
0.99
0.93
0.82
0.69

Size (µm)
120.226
138.038
158.489
181.970
208.930
239.883
275.423
316.228
363.078
416.869
478.630
549.541
630.957
724.436
831.764
954.993

1096.478
1258.925

Volume In %

0.55
0.43
0.32
0.24
0.17
0.09
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
1258.925
1445.440
1659.587
1905.461
2187.762
2511.886
2884.032
3311.311
3801.894
4365.158
5011.872
5754.399
6606.934
7585.776
8709.636

10000.000

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

 
 
 
 
Average of 3 measurements from DHI 47prøver nov 2009.mea 



Sample 38  D 5,80 7,0 A.016 BS9 
 
 
 

 Particle Size Distribution  
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Mean D5,80-7,0 A.016 BS 9, 11. december 2009 10:33:25  
 
 
 
Size (µm)

0.010
0.011
0.013
0.015
0.017
0.020
0.023
0.026
0.030
0.035
0.040
0.046
0.052
0.060
0.069
0.079
0.091
0.105

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
0.105
0.120
0.138
0.158
0.182
0.209
0.240
0.275
0.316
0.363
0.417
0.479
0.550
0.631
0.724
0.832
0.955
1.096

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.08
0.44
0.74
1.02
1.26
1.45
1.60
1.70
1.79

Size (µm)
1.096
1.259
1.445
1.660
1.905
2.188
2.512
2.884
3.311
3.802
4.365
5.012
5.754
6.607
7.586
8.710

10.000
11.482

Volume In %

1.88
2.00
2.16
2.38
2.65
2.96
3.30
3.66
4.01
4.32
4.55
4.68
4.69
4.58
4.34
4.02
3.62

Size (µm)
11.482
13.183
15.136
17.378
19.953
22.909
26.303
30.200
34.674
39.811
45.709
52.481
60.256
69.183
79.433
91.201

104.713
120.226

Volume In %

3.19
2.75
2.33
1.92
1.56
1.24
0.96
0.75
0.61
0.55
0.57
0.68
0.85
1.05
1.24
1.37
1.43

Size (µm)
120.226
138.038
158.489
181.970
208.930
239.883
275.423
316.228
363.078
416.869
478.630
549.541
630.957
724.436
831.764
954.993

1096.478
1258.925

Volume In %

1.40
1.30
1.14
0.95
0.75
0.55
0.39
0.25
0.16
0.06
0.04
0.03
0.01
0.00
0.00
0.00
0.00

Size (µm)
1258.925
1445.440
1659.587
1905.461
2187.762
2511.886
2884.032
3311.311
3801.894
4365.158
5011.872
5754.399
6606.934
7585.776
8709.636

10000.000

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

 
 
 
 
Average of 3 measurements from DHI 47prøver nov 2009.mea 



Sample 39  D 11,60-12,55 A.016 RC17 
 
 
 

 Particle Size Distribution  
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Mean D 11,60-12,55 A.016 RC 17, 15. december 2009 11:50:30  
 
 
 
Size (µm)

0.010
0.011
0.013
0.015
0.017
0.020
0.023
0.026
0.030
0.035
0.040
0.046
0.052
0.060
0.069
0.079
0.091
0.105

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
0.105
0.120
0.138
0.158
0.182
0.209
0.240
0.275
0.316
0.363
0.417
0.479
0.550
0.631
0.724
0.832
0.955
1.096

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.06
0.18
0.28
0.37
0.44
0.50
0.54
0.57

Size (µm)
1.096
1.259
1.445
1.660
1.905
2.188
2.512
2.884
3.311
3.802
4.365
5.012
5.754
6.607
7.586
8.710

10.000
11.482

Volume In %

0.60
0.64
0.68
0.74
0.81
0.89
0.98
1.07
1.17
1.25
1.33
1.39
1.43
1.46
1.47
1.47
1.47

Size (µm)
11.482
13.183
15.136
17.378
19.953
22.909
26.303
30.200
34.674
39.811
45.709
52.481
60.256
69.183
79.433
91.201

104.713
120.226

Volume In %

1.47
1.46
1.45
1.43
1.39
1.34
1.28
1.22
1.18
1.19
1.26
1.43
1.71
2.09
2.55
3.05
3.56

Size (µm)
120.226
138.038
158.489
181.970
208.930
239.883
275.423
316.228
363.078
416.869
478.630
549.541
630.957
724.436
831.764
954.993

1096.478
1258.925

Volume In %

4.03
4.43
4.69
4.81
4.76
4.54
4.19
3.74
3.24
2.72
2.22
1.77
1.36
1.01
0.71
0.46
0.27

Size (µm)
1258.925
1445.440
1659.587
1905.461
2187.762
2511.886
2884.032
3311.311
3801.894
4365.158
5011.872
5754.399
6606.934
7585.776
8709.636

10000.000

Volume In %

0.10
0.06
0.03
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

 
 
 
 
Average of 3 measurements from DHI 47prøver nov 2009.mea 



Sample 40  D 0,0-1,0 A.017 BS1 
 
 
 

 Particle Size Distribution  
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Mean D 0,0-1,0 A.017 BS1, 10. december 2009 11:23:27  
 
 
 
Size (µm)

0.010
0.011
0.013
0.015
0.017
0.020
0.023
0.026
0.030
0.035
0.040
0.046
0.052
0.060
0.069
0.079
0.091
0.105

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
0.105
0.120
0.138
0.158
0.182
0.209
0.240
0.275
0.316
0.363
0.417
0.479
0.550
0.631
0.724
0.832
0.955
1.096

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.13
0.52
0.84
1.14
1.40
1.60
1.76
1.88
1.97

Size (µm)
1.096
1.259
1.445
1.660
1.905
2.188
2.512
2.884
3.311
3.802
4.365
5.012
5.754
6.607
7.586
8.710

10.000
11.482

Volume In %

2.06
2.19
2.35
2.58
2.86
3.18
3.54
3.91
4.27
4.60
4.84
4.98
4.98
4.84
4.55
4.16
3.68

Size (µm)
11.482
13.183
15.136
17.378
19.953
22.909
26.303
30.200
34.674
39.811
45.709
52.481
60.256
69.183
79.433
91.201

104.713
120.226

Volume In %

3.17
2.64
2.14
1.68
1.28
0.95
0.68
0.48
0.35
0.27
0.25
0.27
0.32
0.37
0.42
0.43
0.42

Size (µm)
120.226
138.038
158.489
181.970
208.930
239.883
275.423
316.228
363.078
416.869
478.630
549.541
630.957
724.436
831.764
954.993

1096.478
1258.925

Volume In %

0.38
0.35
0.35
0.38
0.47
0.61
0.80
1.00
1.16
1.23
1.13
0.92
0.30
0.00
0.00
0.00
0.00

Size (µm)
1258.925
1445.440
1659.587
1905.461
2187.762
2511.886
2884.032
3311.311
3801.894
4365.158
5011.872
5754.399
6606.934
7585.776
8709.636

10000.000

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

 
 
 
 
Average of 3 measurements from DHI 47prøver nov 2009.mea 



Sample 41  D 18,15-18,75 A.017 BS16 
 
 
 

 Particle Size Distribution  
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Mean D18,15-18,75 A.017 BS 16, 11. december 2009 13:00:38  
 
 
 
Size (µm)

0.010
0.011
0.013
0.015
0.017
0.020
0.023
0.026
0.030
0.035
0.040
0.046
0.052
0.060
0.069
0.079
0.091
0.105

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
0.105
0.120
0.138
0.158
0.182
0.209
0.240
0.275
0.316
0.363
0.417
0.479
0.550
0.631
0.724
0.832
0.955
1.096

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.16
0.90
1.54
2.16
2.72
3.19
3.57
3.86
4.08

Size (µm)
1.096
1.259
1.445
1.660
1.905
2.188
2.512
2.884
3.311
3.802
4.365
5.012
5.754
6.607
7.586
8.710

10.000
11.482

Volume In %

4.26
4.41
4.55
4.69
4.80
4.88
4.92
4.91
4.84
4.68
4.43
4.07
3.61
3.07
2.49
1.93
1.43

Size (µm)
11.482
13.183
15.136
17.378
19.953
22.909
26.303
30.200
34.674
39.811
45.709
52.481
60.256
69.183
79.433
91.201

104.713
120.226

Volume In %

1.04
0.77
0.62
0.57
0.58
0.62
0.64
0.64
0.61
0.55
0.48
0.42
0.37
0.34
0.31
0.28
0.24

Size (µm)
120.226
138.038
158.489
181.970
208.930
239.883
275.423
316.228
363.078
416.869
478.630
549.541
630.957
724.436
831.764
954.993

1096.478
1258.925

Volume In %

0.20
0.16
0.13
0.10
0.08
0.03
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
1258.925
1445.440
1659.587
1905.461
2187.762
2511.886
2884.032
3311.311
3801.894
4365.158
5011.872
5754.399
6606.934
7585.776
8709.636

10000.000

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

 
 
 
 
Average of 3 measurements from DHI 47prøver nov 2009.mea 



Sample 42  D 5,1-5,8 A.017 RC7 
 
 
 

 Particle Size Distribution  
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Mean D5,1-5,8 A.017 RC 7, 11. december 2009 13:54:31  
 
 
 
Size (µm)

0.010
0.011
0.013
0.015
0.017
0.020
0.023
0.026
0.030
0.035
0.040
0.046
0.052
0.060
0.069
0.079
0.091
0.105

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
0.105
0.120
0.138
0.158
0.182
0.209
0.240
0.275
0.316
0.363
0.417
0.479
0.550
0.631
0.724
0.832
0.955
1.096

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.13
0.30
0.45
0.59
0.70
0.78
0.85
0.90

Size (µm)
1.096
1.259
1.445
1.660
1.905
2.188
2.512
2.884
3.311
3.802
4.365
5.012
5.754
6.607
7.586
8.710

10.000
11.482

Volume In %

0.94
0.99
1.03
1.09
1.15
1.21
1.27
1.32
1.37
1.41
1.43
1.44
1.43
1.40
1.37
1.34
1.32

Size (µm)
11.482
13.183
15.136
17.378
19.953
22.909
26.303
30.200
34.674
39.811
45.709
52.481
60.256
69.183
79.433
91.201

104.713
120.226

Volume In %

1.31
1.30
1.29
1.28
1.26
1.22
1.18
1.13
1.11
1.14
1.24
1.44
1.74
2.14
2.60
3.08
3.54

Size (µm)
120.226
138.038
158.489
181.970
208.930
239.883
275.423
316.228
363.078
416.869
478.630
549.541
630.957
724.436
831.764
954.993

1096.478
1258.925

Volume In %

3.94
4.24
4.42
4.49
4.43
4.29
4.07
3.80
3.47
3.07
2.54
1.88
0.99
0.16
0.00
0.00
0.00

Size (µm)
1258.925
1445.440
1659.587
1905.461
2187.762
2511.886
2884.032
3311.311
3801.894
4365.158
5011.872
5754.399
6606.934
7585.776
8709.636

10000.000

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

 
 
 
 
Average of 3 measurements from DHI 47prøver nov 2009.mea 



Sample 43  D 0,5-0,6 A.018 BS2 
 
 
 

 Particle Size Distribution  
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Mean D 0,5-0,6 A.018 BS2, 10. december 2009 12:00:44  
 
 
 
Size (µm)

0.010
0.011
0.013
0.015
0.017
0.020
0.023
0.026
0.030
0.035
0.040
0.046
0.052
0.060
0.069
0.079
0.091
0.105

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
0.105
0.120
0.138
0.158
0.182
0.209
0.240
0.275
0.316
0.363
0.417
0.479
0.550
0.631
0.724
0.832
0.955
1.096

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.10
0.18
0.25
0.32
0.37
0.41
0.43
0.45

Size (µm)
1.096
1.259
1.445
1.660
1.905
2.188
2.512
2.884
3.311
3.802
4.365
5.012
5.754
6.607
7.586
8.710

10.000
11.482

Volume In %

0.47
0.49
0.51
0.54
0.57
0.60
0.64
0.67
0.71
0.74
0.76
0.77
0.77
0.77
0.75
0.74
0.73

Size (µm)
11.482
13.183
15.136
17.378
19.953
22.909
26.303
30.200
34.674
39.811
45.709
52.481
60.256
69.183
79.433
91.201

104.713
120.226

Volume In %

0.73
0.73
0.72
0.72
0.71
0.69
0.68
0.67
0.68
0.73
0.85
1.03
1.30
1.63
2.02
2.43
2.84

Size (µm)
120.226
138.038
158.489
181.970
208.930
239.883
275.423
316.228
363.078
416.869
478.630
549.541
630.957
724.436
831.764
954.993

1096.478
1258.925

Volume In %

3.22
3.56
3.83
4.04
4.19
4.29
4.35
4.40
4.43
4.43
4.39
4.26
4.01
3.64
3.14
2.56
1.97

Size (µm)
1258.925
1445.440
1659.587
1905.461
2187.762
2511.886
2884.032
3311.311
3801.894
4365.158
5011.872
5754.399
6606.934
7585.776
8709.636

10000.000

Volume In %

1.39
0.84
0.17
0.02
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

 
 
 
 
Average of 3 measurements from DHI 47prøver nov 2009.mea 



Sample 44  D 7,2-7,3-A.018 RC10 
 
 
 

 Particle Size Distribution  

 0.01  0.1  1  10  100  1000  3000 
Particle Size (µm)

0 

 0.5 

 1 

 1.5 

 2 

 2.5 

 3 

V
ol

um
e 

(%
)

Mean D 7,2-7,3 A.018 RC10, 15. december 2009 10:27:27  
 
 
 
Size (µm)

0.010
0.011
0.013
0.015
0.017
0.020
0.023
0.026
0.030
0.035
0.040
0.046
0.052
0.060
0.069
0.079
0.091
0.105

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
0.105
0.120
0.138
0.158
0.182
0.209
0.240
0.275
0.316
0.363
0.417
0.479
0.550
0.631
0.724
0.832
0.955
1.096

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.52
0.89
1.23
1.53
1.78
1.97
2.11
2.20

Size (µm)
1.096
1.259
1.445
1.660
1.905
2.188
2.512
2.884
3.311
3.802
4.365
5.012
5.754
6.607
7.586
8.710

10.000
11.482

Volume In %

2.28
2.35
2.41
2.47
2.53
2.56
2.57
2.55
2.51
2.44
2.34
2.22
2.08
1.92
1.77
1.64
1.54

Size (µm)
11.482
13.183
15.136
17.378
19.953
22.909
26.303
30.200
34.674
39.811
45.709
52.481
60.256
69.183
79.433
91.201

104.713
120.226

Volume In %

1.47
1.43
1.40
1.38
1.35
1.31
1.26
1.22
1.19
1.20
1.27
1.41
1.62
1.86
2.11
2.33
2.49

Size (µm)
120.226
138.038
158.489
181.970
208.930
239.883
275.423
316.228
363.078
416.869
478.630
549.541
630.957
724.436
831.764
954.993

1096.478
1258.925

Volume In %

2.57
2.57
2.49
2.36
2.19
2.01
1.85
1.71
1.57
1.40
1.17
0.88
0.41
0.12
0.00
0.00
0.00

Size (µm)
1258.925
1445.440
1659.587
1905.461
2187.762
2511.886
2884.032
3311.311
3801.894
4365.158
5011.872
5754.399
6606.934
7585.776
8709.636

10000.000

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

 
 
 
 
Average of 3 measurements from DHI 47prøver nov 2009.mea 



Sample 45  D 1,5-2,5 A.019 BS3 
 
 
 

 Particle Size Distribution  
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Mean D1,5-2,5 A.019 BS 3, 10. december 2009 12:57:48  
 
 
 
Size (µm)

0.010
0.011
0.013
0.015
0.017
0.020
0.023
0.026
0.030
0.035
0.040
0.046
0.052
0.060
0.069
0.079
0.091
0.105

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
0.105
0.120
0.138
0.158
0.182
0.209
0.240
0.275
0.316
0.363
0.417
0.479
0.550
0.631
0.724
0.832
0.955
1.096

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
1.096
1.259
1.445
1.660
1.905
2.188
2.512
2.884
3.311
3.802
4.365
5.012
5.754
6.607
7.586
8.710

10.000
11.482

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
11.482
13.183
15.136
17.378
19.953
22.909
26.303
30.200
34.674
39.811
45.709
52.481
60.256
69.183
79.433
91.201

104.713
120.226

Volume In %

0.00
0.00
0.00
0.00
0.00
0.02
0.09
0.14
0.19
0.22
0.22
0.16
0.01
0.00
0.00
0.00
0.00

Size (µm)
120.226
138.038
158.489
181.970
208.930
239.883
275.423
316.228
363.078
416.869
478.630
549.541
630.957
724.436
831.764
954.993

1096.478
1258.925

Volume In %

0.06
0.60
1.71
3.40
5.51
7.81
9.86

11.31
11.88
11.49
10.27
8.48
6.47
4.52
2.87
1.62
0.78

Size (µm)
1258.925
1445.440
1659.587
1905.461
2187.762
2511.886
2884.032
3311.311
3801.894
4365.158
5011.872
5754.399
6606.934
7585.776
8709.636

10000.000

Volume In %

0.28
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

 
 
 
 
Average of 3 measurements from DHI 47prøver nov 2009.mea 



Sample 46 A 2009 A 002 D 0,3m 
 
 
 

 Particle Size Distribution  
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Mean A2009 A002 D0,3m, 5. januar 2010 11:05:12  
 
 
 
Size (µm)

0.010
0.011
0.013
0.015
0.017
0.020
0.023
0.026
0.030
0.035
0.040
0.046
0.052
0.060
0.069
0.079
0.091
0.105

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
0.105
0.120
0.138
0.158
0.182
0.209
0.240
0.275
0.316
0.363
0.417
0.479
0.550
0.631
0.724
0.832
0.955
1.096

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.08
0.12
0.16
0.19
0.22
0.24
0.25

Size (µm)
1.096
1.259
1.445
1.660
1.905
2.188
2.512
2.884
3.311
3.802
4.365
5.012
5.754
6.607
7.586
8.710

10.000
11.482

Volume In %

0.27
0.29
0.32
0.34
0.38
0.41
0.45
0.48
0.50
0.52
0.53
0.55
0.57
0.60
0.64
0.70
0.76

Size (µm)
11.482
13.183
15.136
17.378
19.953
22.909
26.303
30.200
34.674
39.811
45.709
52.481
60.256
69.183
79.433
91.201

104.713
120.226

Volume In %

0.83
0.87
0.87
0.83
0.75
0.65
0.61
0.71
1.04
1.69
2.71
4.06
5.64
7.24
8.63
9.54
9.79

Size (µm)
120.226
138.038
158.489
181.970
208.930
239.883
275.423
316.228
363.078
416.869
478.630
549.541
630.957
724.436
831.764
954.993

1096.478
1258.925

Volume In %

9.33
8.22
6.67
4.91
3.24
1.57
0.04
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
1258.925
1445.440
1659.587
1905.461
2187.762
2511.886
2884.032
3311.311
3801.894
4365.158
5011.872
5754.399
6606.934
7585.776
8709.636

10000.000

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

 
 
 
 
Average of 3 measurements from DHI 11 prøver 17 dec 2009.mea 



Sample 47 2009 A003B D 2m 
 
 
 

 Particle Size Distribution  
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Mean A 2009 A003B D2m, 5. januar 2010 14:20:18  
 
 
 
Size (µm)

0.010
0.011
0.013
0.015
0.017
0.020
0.023
0.026
0.030
0.035
0.040
0.046
0.052
0.060
0.069
0.079
0.091
0.105

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
0.105
0.120
0.138
0.158
0.182
0.209
0.240
0.275
0.316
0.363
0.417
0.479
0.550
0.631
0.724
0.832
0.955
1.096

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.15
0.24
0.32
0.38
0.43
0.46
0.49

Size (µm)
1.096
1.259
1.445
1.660
1.905
2.188
2.512
2.884
3.311
3.802
4.365
5.012
5.754
6.607
7.586
8.710

10.000
11.482

Volume In %

0.52
0.56
0.60
0.66
0.72
0.80
0.89
0.97
1.07
1.16
1.25
1.33
1.42
1.50
1.58
1.65
1.71

Size (µm)
11.482
13.183
15.136
17.378
19.953
22.909
26.303
30.200
34.674
39.811
45.709
52.481
60.256
69.183
79.433
91.201

104.713
120.226

Volume In %

1.76
1.77
1.75
1.69
1.62
1.58
1.62
1.81
2.21
2.85
3.73
4.77
5.85
6.78
7.37
7.49
7.06

Size (µm)
120.226
138.038
158.489
181.970
208.930
239.883
275.423
316.228
363.078
416.869
478.630
549.541
630.957
724.436
831.764
954.993

1096.478
1258.925

Volume In %

6.15
4.89
3.51
2.12
0.76
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
1258.925
1445.440
1659.587
1905.461
2187.762
2511.886
2884.032
3311.311
3801.894
4365.158
5011.872
5754.399
6606.934
7585.776
8709.636

10000.000

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

 
 
 
 
Average of 3 measurements from DHI 11 prøver 17 dec 2009.mea 



Sample 48 A 2009 A003B 0,5m 
 
 
 

 Particle Size Distribution  
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Mean A 2009 A003B 0,5m, 5. januar 2010 11:27:38  
 
 
 
Size (µm)

0.010
0.011
0.013
0.015
0.017
0.020
0.023
0.026
0.030
0.035
0.040
0.046
0.052
0.060
0.069
0.079
0.091
0.105

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
0.105
0.120
0.138
0.158
0.182
0.209
0.240
0.275
0.316
0.363
0.417
0.479
0.550
0.631
0.724
0.832
0.955
1.096

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.19
0.34
0.48
0.59
0.69
0.76
0.81
0.85

Size (µm)
1.096
1.259
1.445
1.660
1.905
2.188
2.512
2.884
3.311
3.802
4.365
5.012
5.754
6.607
7.586
8.710

10.000
11.482

Volume In %

0.88
0.93
0.98
1.04
1.11
1.18
1.25
1.32
1.38
1.43
1.47
1.49
1.50
1.49
1.48
1.46
1.45

Size (µm)
11.482
13.183
15.136
17.378
19.953
22.909
26.303
30.200
34.674
39.811
45.709
52.481
60.256
69.183
79.433
91.201

104.713
120.226

Volume In %

1.44
1.42
1.38
1.33
1.25
1.16
1.07
1.03
1.08
1.25
1.57
2.05
2.66
3.32
3.93
4.40
4.67

Size (µm)
120.226
138.038
158.489
181.970
208.930
239.883
275.423
316.228
363.078
416.869
478.630
549.541
630.957
724.436
831.764
954.993

1096.478
1258.925

Volume In %

4.70
4.53
4.22
3.88
3.58
3.37
3.25
3.13
2.94
2.47
1.90
0.49
0.00
0.00
0.00
0.00
0.00

Size (µm)
1258.925
1445.440
1659.587
1905.461
2187.762
2511.886
2884.032
3311.311
3801.894
4365.158
5011.872
5754.399
6606.934
7585.776
8709.636

10000.000

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

 
 
 
 
Average of 3 measurements from DHI 11 prøver 17 dec 2009.mea 



Sample 49 A 2009 A005 D 0,3m 
 
 
 

 Particle Size Distribution  
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Mean A2009 A005 D0,3m, 5. januar 2010 14:30:50  
 
 
 
Size (µm)

0.010
0.011
0.013
0.015
0.017
0.020
0.023
0.026
0.030
0.035
0.040
0.046
0.052
0.060
0.069
0.079
0.091
0.105

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
0.105
0.120
0.138
0.158
0.182
0.209
0.240
0.275
0.316
0.363
0.417
0.479
0.550
0.631
0.724
0.832
0.955
1.096

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.07
0.11
0.14
0.17
0.19
0.21
0.23

Size (µm)
1.096
1.259
1.445
1.660
1.905
2.188
2.512
2.884
3.311
3.802
4.365
5.012
5.754
6.607
7.586
8.710

10.000
11.482

Volume In %

0.24
0.26
0.28
0.31
0.34
0.38
0.42
0.46
0.51
0.55
0.59
0.62
0.64
0.64
0.63
0.61
0.59

Size (µm)
11.482
13.183
15.136
17.378
19.953
22.909
26.303
30.200
34.674
39.811
45.709
52.481
60.256
69.183
79.433
91.201

104.713
120.226

Volume In %

0.57
0.57
0.58
0.62
0.67
0.72
0.76
0.75
0.68
0.53
0.32
0.03
0.00
0.00
0.04
0.41
1.27

Size (µm)
120.226
138.038
158.489
181.970
208.930
239.883
275.423
316.228
363.078
416.869
478.630
549.541
630.957
724.436
831.764
954.993

1096.478
1258.925

Volume In %

2.62
4.44
6.47
8.41
9.83

10.50
10.26
9.21
7.61
5.76
3.95
2.42
0.77
0.04
0.00
0.00
0.00

Size (µm)
1258.925
1445.440
1659.587
1905.461
2187.762
2511.886
2884.032
3311.311
3801.894
4365.158
5011.872
5754.399
6606.934
7585.776
8709.636

10000.000

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

 
 
 
 
Average of 3 measurements from DHI 11 prøver 17 dec 2009.mea 



Sample 50 A 2009 A006 D 0,5m 
 
 
 

 Particle Size Distribution  
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Mean A 2009 A006 D0,5m, 5. januar 2010 14:42:29  
 
 
 
Size (µm)

0.010
0.011
0.013
0.015
0.017
0.020
0.023
0.026
0.030
0.035
0.040
0.046
0.052
0.060
0.069
0.079
0.091
0.105

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
0.105
0.120
0.138
0.158
0.182
0.209
0.240
0.275
0.316
0.363
0.417
0.479
0.550
0.631
0.724
0.832
0.955
1.096

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.06
0.08
0.10
0.11

Size (µm)
1.096
1.259
1.445
1.660
1.905
2.188
2.512
2.884
3.311
3.802
4.365
5.012
5.754
6.607
7.586
8.710

10.000
11.482

Volume In %

0.12
0.13
0.15
0.16
0.18
0.21
0.23
0.26
0.29
0.31
0.34
0.35
0.36
0.36
0.34
0.33
0.31

Size (µm)
11.482
13.183
15.136
17.378
19.953
22.909
26.303
30.200
34.674
39.811
45.709
52.481
60.256
69.183
79.433
91.201

104.713
120.226

Volume In %

0.30
0.30
0.32
0.36
0.41
0.46
0.48
0.46
0.37
0.21
0.00
0.00
0.00
0.00
0.09
0.61
1.65

Size (µm)
120.226
138.038
158.489
181.970
208.930
239.883
275.423
316.228
363.078
416.869
478.630
549.541
630.957
724.436
831.764
954.993

1096.478
1258.925

Volume In %

3.16
5.09
7.14
9.05

10.43
11.06
10.83
9.81
8.20
6.30
4.38
2.72
0.92
0.08
0.00
0.00
0.00

Size (µm)
1258.925
1445.440
1659.587
1905.461
2187.762
2511.886
2884.032
3311.311
3801.894
4365.158
5011.872
5754.399
6606.934
7585.776
8709.636

10000.000

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

 
 
 
 
Average of 3 measurements from DHI 11 prøver 17 dec 2009.mea 



Sample 51 A 2009 A006 D 1,5m 
 
 
 

 Particle Size Distribution  
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Mean A 2009 A006 D1,5m, 5. januar 2010 14:48:37  
 
 
 
Size (µm)

0.010
0.011
0.013
0.015
0.017
0.020
0.023
0.026
0.030
0.035
0.040
0.046
0.052
0.060
0.069
0.079
0.091
0.105

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
0.105
0.120
0.138
0.158
0.182
0.209
0.240
0.275
0.316
0.363
0.417
0.479
0.550
0.631
0.724
0.832
0.955
1.096

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.35
0.70
1.05
1.37
1.65
1.87
2.06
2.23

Size (µm)
1.096
1.259
1.445
1.660
1.905
2.188
2.512
2.884
3.311
3.802
4.365
5.012
5.754
6.607
7.586
8.710

10.000
11.482

Volume In %

2.41
2.65
2.96
3.36
3.84
4.36
4.91
5.43
5.89
6.21
6.35
6.28
5.97
5.45
4.76
4.00
3.21

Size (µm)
11.482
13.183
15.136
17.378
19.953
22.909
26.303
30.200
34.674
39.811
45.709
52.481
60.256
69.183
79.433
91.201

104.713
120.226

Volume In %

2.50
1.89
1.41
1.04
0.78
0.59
0.46
0.35
0.27
0.20
0.16
0.14
0.14
0.15
0.16
0.17
0.14

Size (µm)
120.226
138.038
158.489
181.970
208.930
239.883
275.423
316.228
363.078
416.869
478.630
549.541
630.957
724.436
831.764
954.993

1096.478
1258.925

Volume In %

0.10
0.03
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
1258.925
1445.440
1659.587
1905.461
2187.762
2511.886
2884.032
3311.311
3801.894
4365.158
5011.872
5754.399
6606.934
7585.776
8709.636

10000.000

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

 
 
 
 
Average of 3 measurements from DHI 11 prøver 17 dec 2009.mea 



Sample 53 A 2009 A008 D 0,3m 
 
 
 

 Particle Size Distribution  
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Particle Size (µm)
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Mean A2009 A008 D0,3m, 5. januar 2010 14:55:28  
 
 
 
Size (µm)

0.010
0.011
0.013
0.015
0.017
0.020
0.023
0.026
0.030
0.035
0.040
0.046
0.052
0.060
0.069
0.079
0.091
0.105

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
0.105
0.120
0.138
0.158
0.182
0.209
0.240
0.275
0.316
0.363
0.417
0.479
0.550
0.631
0.724
0.832
0.955
1.096

Volume In %

0.50
4.35
9.50

11.65
12.05
10.27
7.36
4.44
2.39
1.42
1.15
1.21
1.35
1.34
1.24
1.26
1.53

Size (µm)
1.096
1.259
1.445
1.660
1.905
2.188
2.512
2.884
3.311
3.802
4.365
5.012
5.754
6.607
7.586
8.710

10.000
11.482

Volume In %

1.96
2.35
2.54
2.49
2.29
1.98
1.63
1.33
1.12
0.98
0.92
0.88
0.85
0.80
0.72
0.62
0.52

Size (µm)
11.482
13.183
15.136
17.378
19.953
22.909
26.303
30.200
34.674
39.811
45.709
52.481
60.256
69.183
79.433
91.201

104.713
120.226

Volume In %

0.42
0.35
0.31
0.29
0.29
0.29
0.29
0.27
0.23
0.16
0.08
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
120.226
138.038
158.489
181.970
208.930
239.883
275.423
316.228
363.078
416.869
478.630
549.541
630.957
724.436
831.764
954.993

1096.478
1258.925

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
1258.925
1445.440
1659.587
1905.461
2187.762
2511.886
2884.032
3311.311
3801.894
4365.158
5011.872
5754.399
6606.934
7585.776
8709.636

10000.000

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

 
 
 
 
Average of 3 measurements from DHI 11 prøver 17 dec 2009.mea 



Sample 57 A 2009 A010 D 1,5m 
 
 
 

 Particle Size Distribution  
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Mean A 2009 A010 D1,5m, 6. januar 2010 09:11:26  
 
 
 
Size (µm)

0.010
0.011
0.013
0.015
0.017
0.020
0.023
0.026
0.030
0.035
0.040
0.046
0.052
0.060
0.069
0.079
0.091
0.105

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
0.105
0.120
0.138
0.158
0.182
0.209
0.240
0.275
0.316
0.363
0.417
0.479
0.550
0.631
0.724
0.832
0.955
1.096

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.08
0.20
0.32
0.41
0.49
0.55
0.60
0.64

Size (µm)
1.096
1.259
1.445
1.660
1.905
2.188
2.512
2.884
3.311
3.802
4.365
5.012
5.754
6.607
7.586
8.710

10.000
11.482

Volume In %

0.68
0.73
0.80
0.88
0.97
1.08
1.20
1.32
1.45
1.58
1.70
1.81
1.92
2.00
2.07
2.12
2.14

Size (µm)
11.482
13.183
15.136
17.378
19.953
22.909
26.303
30.200
34.674
39.811
45.709
52.481
60.256
69.183
79.433
91.201

104.713
120.226

Volume In %

2.12
2.08
2.00
1.93
1.88
1.92
2.10
2.46
3.02
3.76
4.62
5.46
6.16
6.55
6.52
6.03
5.14

Size (µm)
120.226
138.038
158.489
181.970
208.930
239.883
275.423
316.228
363.078
416.869
478.630
549.541
630.957
724.436
831.764
954.993

1096.478
1258.925

Volume In %

3.98
2.74
1.48
0.30
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
1258.925
1445.440
1659.587
1905.461
2187.762
2511.886
2884.032
3311.311
3801.894
4365.158
5011.872
5754.399
6606.934
7585.776
8709.636

10000.000

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

 
 
 
 
Average of 3 measurements from DHI 11 prøver 17 dec 2009.mea 



Sample 58 A 2009 A015 D 2m 
 
 
 

 Particle Size Distribution  
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Mean A 2009 A015 D2m, 6. januar 2010 09:23:23  
 
 
 
Size (µm)

0.010
0.011
0.013
0.015
0.017
0.020
0.023
0.026
0.030
0.035
0.040
0.046
0.052
0.060
0.069
0.079
0.091
0.105

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
0.105
0.120
0.138
0.158
0.182
0.209
0.240
0.275
0.316
0.363
0.417
0.479
0.550
0.631
0.724
0.832
0.955
1.096

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.15
0.35
0.55
0.72
0.86
0.96
1.02
1.07

Size (µm)
1.096
1.259
1.445
1.660
1.905
2.188
2.512
2.884
3.311
3.802
4.365
5.012
5.754
6.607
7.586
8.710

10.000
11.482

Volume In %

1.12
1.18
1.27
1.40
1.56
1.76
1.98
2.24
2.51
2.79
3.05
3.27
3.43
3.50
3.50
3.43
3.33

Size (µm)
11.482
13.183
15.136
17.378
19.953
22.909
26.303
30.200
34.674
39.811
45.709
52.481
60.256
69.183
79.433
91.201

104.713
120.226

Volume In %

3.23
3.16
3.14
3.21
3.34
3.53
3.72
3.87
3.91
3.81
3.55
3.15
2.64
2.10
1.56
1.08
0.70

Size (µm)
120.226
138.038
158.489
181.970
208.930
239.883
275.423
316.228
363.078
416.869
478.630
549.541
630.957
724.436
831.764
954.993

1096.478
1258.925

Volume In %

0.43
0.28
0.21
0.20
0.23
0.27
0.30
0.33
0.32
0.29
0.25
0.15
0.06
0.00
0.00
0.00
0.00

Size (µm)
1258.925
1445.440
1659.587
1905.461
2187.762
2511.886
2884.032
3311.311
3801.894
4365.158
5011.872
5754.399
6606.934
7585.776
8709.636

10000.000

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

 
 
 
 
Average of 3 measurements from DHI 11 prøver 17 dec 2009.mea 



Sample 59 A 2009 A016 D 0,5m 
 
 
 

 Particle Size Distribution  
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Mean A 2009 A016 D0,5m, 6. januar 2010 10:36:26  
 
 
 
Size (µm)

0.010
0.011
0.013
0.015
0.017
0.020
0.023
0.026
0.030
0.035
0.040
0.046
0.052
0.060
0.069
0.079
0.091
0.105

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
0.105
0.120
0.138
0.158
0.182
0.209
0.240
0.275
0.316
0.363
0.417
0.479
0.550
0.631
0.724
0.832
0.955
1.096

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.23
0.44
0.63
0.79
0.91
0.99
1.04
1.06

Size (µm)
1.096
1.259
1.445
1.660
1.905
2.188
2.512
2.884
3.311
3.802
4.365
5.012
5.754
6.607
7.586
8.710

10.000
11.482

Volume In %

1.08
1.10
1.13
1.19
1.28
1.39
1.54
1.71
1.91
2.14
2.37
2.61
2.83
3.02
3.18
3.32
3.44

Size (µm)
11.482
13.183
15.136
17.378
19.953
22.909
26.303
30.200
34.674
39.811
45.709
52.481
60.256
69.183
79.433
91.201

104.713
120.226

Volume In %

3.54
3.64
3.74
3.86
3.98
4.10
4.18
4.20
4.14
3.97
3.68
3.28
2.80
2.26
1.71
1.19
0.74

Size (µm)
120.226
138.038
158.489
181.970
208.930
239.883
275.423
316.228
363.078
416.869
478.630
549.541
630.957
724.436
831.764
954.993

1096.478
1258.925

Volume In %

0.42
0.22
0.14
0.17
0.25
0.35
0.43
0.47
0.46
0.38
0.28
0.07
0.00
0.00
0.00
0.00
0.00

Size (µm)
1258.925
1445.440
1659.587
1905.461
2187.762
2511.886
2884.032
3311.311
3801.894
4365.158
5011.872
5754.399
6606.934
7585.776
8709.636

10000.000

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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Sample 71 A 2009 A001 D 0,3-0,5m 
 
 
 

 Particle Size Distribution  
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Mean A2009 A001 D0,3-0,5m, 5. januar 2010 10:40:54  
 
 
 
Size (µm)

0.010
0.011
0.013
0.015
0.017
0.020
0.023
0.026
0.030
0.035
0.040
0.046
0.052
0.060
0.069
0.079
0.091
0.105

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
0.105
0.120
0.138
0.158
0.182
0.209
0.240
0.275
0.316
0.363
0.417
0.479
0.550
0.631
0.724
0.832
0.955
1.096

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.04
0.10
0.11

Size (µm)
1.096
1.259
1.445
1.660
1.905
2.188
2.512
2.884
3.311
3.802
4.365
5.012
5.754
6.607
7.586
8.710

10.000
11.482

Volume In %

0.13
0.16
0.19
0.22
0.25
0.28
0.30
0.31
0.31
0.28
0.25
0.21
0.18
0.15
0.15
0.18
0.24

Size (µm)
11.482
13.183
15.136
17.378
19.953
22.909
26.303
30.200
34.674
39.811
45.709
52.481
60.256
69.183
79.433
91.201

104.713
120.226

Volume In %

0.32
0.39
0.43
0.40
0.29
0.09
0.00
0.00
0.00
0.00

-0.00
0.29
1.26
3.63
6.34

10.44
13.50

Size (µm)
120.226
138.038
158.489
181.970
208.930
239.883
275.423
316.228
363.078
416.869
478.630
549.541
630.957
724.436
831.764
954.993

1096.478
1258.925

Volume In %

15.22
14.67
12.29
8.50
5.08
2.30
0.50
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Size (µm)
1258.925
1445.440
1659.587
1905.461
2187.762
2511.886
2884.032
3311.311
3801.894
4365.158
5011.872
5754.399
6606.934
7585.776
8709.636

10000.000

Volume In %

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

 
 
 
 
Average of 3 measurements from DHI 11 prøver 17 dec 2009.mea 
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Owen Tube Tests 
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Figure E1  Result of settling velocity tests. The red line represents results from 180-min Owen tube test. 

The blue line shows the settling velocities for primary particles calculated using Stoke’s law 

with a density of 2650 kg/m3. Purple line shows the settling velocities for primary particles 

calculated using Stoke’s law and grain sizes corrected for flocculation/breakup mode (factor 

10) and a density of 2650 kg/m3. Green line shows the settling velocities for primary particles 

calculated using Stoke’s law, corrected for flocculation and scaled to match the results from 

the Owen type 

 

 

Figure E2  Result of settling velocity tests. The red line represents results from 180-min Owen tube test. 

The blue line shows the settling velocities for primary particles calculated using Stoke’s law 

with a density of 2650 kg/m3. Purple line shows the settling velocities for primary particles 

calculated using Stoke’s law and grain sizes corrected for flocculation/breakup mode (factor 

10) and a density of 2650 kg/m3. Green line shows the settling velocities for primary particles 

calculated using Stoke’s law, corrected for flocculation and scaled to match the results from 

the Owen type 
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Figure E3  Result of settling velocity tests. The red line represents results from 180-min Owen tube test. 

The blue line shows the settling velocities for primary particles calculated using Stoke’s law 

with a density of 2650 kg/m3. Purple line shows the settling velocities for primary particles 

calculated using Stoke’s law and grain sizes corrected for flocculation/breakup mode (factor 

10) and a density of 2650 kg/m3. Green line shows the settling velocities for primary particles 

calculated using Stoke’s law, corrected for flocculation and scaled to match the results from 

the Owen type 

 

Figure E4  Result of settling velocity tests. The red line represents results from 180-min Owen tube test. 

The blue line shows the settling velocities for primary particles calculated using Stoke’s law 

with a density of 2650 kg/m3. Purple line shows the settling velocities for primary particles 

calculated using Stoke’s law and grain sizes corrected for flocculation/breakup mode (factor 

10) and a density of 2650 kg/m3. Green line shows the settling velocities for primary particles 

calculated using Stoke’s law, corrected for flocculation and scaled to match the results from 

the Owen type 
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Figure E5  Result of settling velocity tests. The red line represents results from 180-min Owen tube test. 

The blue line shows the settling velocities for primary particles calculated using Stoke’s law 

with a density of 2650 kg/m3. Purple line shows the settling velocities for primary particles 

calculated using Stoke’s law and grain sizes corrected for flocculation/breakup mode (factor 

10) and a density of 2650 kg/m3. Green line shows the settling velocities for primary particles 

calculated using Stoke’s law, corrected for flocculation and scaled to match the results from 

the Owen type 

 

Figure E6  Result of settling velocity tests. The red line represents results from 180-min Owen tube test. 

The blue line shows the settling velocities for primary particles calculated using Stoke’s law 

with a density of 2650 kg/m3. Purple line shows the settling velocities for primary particles 

calculated using Stoke’s law and grain sizes corrected for flocculation/breakup mode (factor 

10) and a density of 2650 kg/m3. Green line shows the settling velocities for primary particles 

calculated using Stoke’s law, corrected for flocculation and scaled to match the results from 

the Owen type 
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Figure E7  Result of settling velocity tests. The red line represents results from 180-min Owen tube test. 

The blue line shows the settling velocities for primary particles calculated using Stoke’s law 

with a density of 2650 kg/m3. Purple line shows the settling velocities for primary particles 

calculated using Stoke’s law and grain sizes corrected for flocculation/breakup mode (factor 

10) and a density of 2650 kg/m3. Green line shows the settling velocities for primary particles 

calculated using Stoke’s law, corrected for flocculation and scaled to match the results from 

the Owen type 

 

Figure E8  Result of settling velocity tests. The red line represents results from 180-min Owen tube test. 

The blue line shows the settling velocities for primary particles calculated using Stoke’s law 

with a density of 2650 kg/m3. Purple line shows the settling velocities for primary particles 

calculated using Stoke’s law and grain sizes corrected for flocculation/breakup mode (factor 

10) and a density of 2650 kg/m3. Green line shows the settling velocities for primary particles 

calculated using Stoke’s law, corrected for flocculation and scaled to match the results from 

the Owen type 
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Figure E9  Result of settling velocity tests. The red line represents results from 180-min Owen tube test.    

The blue line shows the settling velocities for primary particles calculated using Stoke’s law 

with a density of 2650 kg/m3. Purple line shows the settling velocities for primary particles 

calculated using Stoke’s law and grain sizes corrected for flocculation/breakup mode (factor 

10) and a density of 2650 kg/m3. Green line shows the settling velocities for primary particles 

calculated using Stoke’s law, corrected for flocculation and scaled to match the results from 

the Owen type 

 

Figure E10   Result of settling velocity tests. The red line represents results from 180-min Owen tube 

test. The blue line shows the settling velocities for primary particles calculated using Stoke’s 

law with a density of 2650 kg/m3. Purple line shows the settling velocities for primary parti-

cles calculated using Stoke’s law and grain sizes corrected for flocculation/breakup mode 

(factor 10) and a density of 2650 kg/m3. Green line shows the settling velocities for primary 

particles calculated using Stoke’s law, corrected for flocculation and scaled to match the re-

sults from the Owen type 
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Figure E11  Result of settling velocity tests. The red line represents results from 180-min Owen tube 

test. The blue line shows the settling velocities for primary particles calculated using Stoke’s 

law with a density of 2650 kg/m3. Purple line shows the settling velocities for primary parti-

cles calculated using Stoke’s law and grain sizes corrected for flocculation/breakup mode 

(factor 10) and a density of 2650 kg/m3. Green line shows the settling velocities for primary 

particles calculated using Stoke’s law, corrected for flocculation and scaled to match the re-

sults from the Owen type 

 

 

Figure E12   Result of settling velocity tests. The red line represents results from 180-min Owen tube 

test. The blue line shows the settling velocities for primary particles calculated using Stoke’s 

law with a density of 2650 kg/m3. Purple line shows the settling velocities for primary parti-

cles calculated using Stoke’s law and grain sizes corrected for flocculation/breakup mode 

(factor 10) and a density of 2650 kg/m3. Green line shows the settling velocities for primary 

particles calculated using Stoke’s law, corrected for flocculation and scaled to match the re-

sults from the Owen type 
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Figure E13  Result of settling velocity tests. The red line represents results from 180-min Owen tube 

test. The blue line shows the settling velocities for primary particles calculated using Stoke’s 

law with a density of 2650 kg/m3. Purple line shows the settling velocities for primary parti-

cles calculated using Stoke’s law and grain sizes corrected for flocculation/breakup mode 

(factor 10) and a density of 2650 kg/m3. Green line shows the settling velocities for primary 

particles calculated using Stoke’s law, corrected for flocculation and scaled to match the re-

sults from the Owen type. 

 

Figure E14  Result of settling velocity tests. The red line represents results from 180-min Owen tube 

test. The blue line shows the settling velocities for primary particles calculated using Stoke’s 

law with a density of 2650 kg/m3. Purple line shows the settling velocities for primary parti-

cles calculated using Stoke’s law and grain sizes corrected for flocculation/breakup mode 

(factor 10) and a density of 2650 kg/m3. Green line shows the settling velocities for primary 

particles calculated using Stoke’s law, corrected for flocculation and scaled to match the re-

sults from the Owen type 

 



  

 

 

E1TR0059 Volume II E-8 FEHY 

 

 

Figure E15  Result of settling velocity tests. The red line represents results from 180-min Owen tube 

test. The blue line shows the settling velocities for primary particles calculated using Stoke’s 

law with a density of 2650 kg/m3. Purple line shows the settling velocities for primary parti-

cles calculated using Stoke’s law and grain sizes corrected for flocculation/breakup mode 

(factor 10) and a density of 2650 kg/m3. Green line shows the settling velocities for primary 

particles calculated using Stoke’s law, corrected for flocculation and scaled to match the re-

sults from the Owen type 

 

Figure E16   Result of settling velocity tests. The red line represents results from 180-min Owen tube 

test. The blue line shows the settling velocities for primary particles calculated using Stoke’s 

law with a density of 2650 kg/m3. Purple line shows the settling velocities for primary parti-

cles calculated using Stoke’s law and grain sizes corrected for flocculation/breakup mode 

(factor 10) and a density of 2650 kg/m3. Green line shows the settling velocities for primary 

particles calculated using Stoke’s law, corrected for flocculation and scaled to match the re-

sults from the Owen type 
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Figure E17   Result of settling velocity tests. The red line represents results from 180-min Owen tube 

test. The blue line shows the settling velocities for primary particles calculated using Stoke’s 

law with a density of 2650 kg/m3. Purple line shows the settling velocities for primary parti-

cles calculated using Stoke’s law and grain sizes corrected for flocculation/breakup mode 

(factor 10) and a density of 2650 kg/m3. Green line shows the settling velocities for primary 

particles calculated using Stoke’s law, corrected for flocculation and scaled to match the re-

sults from the Owen type 

 

Figure E18   Result of settling velocity tests. The red line represents results from 180-min Owen tube 

test. The blue line shows the settling velocities for primary particles calculated using Stoke’s 

law with a density of 2650 kg/m3. Purple line shows the settling velocities for primary parti-

cles calculated using Stoke’s law and grain sizes corrected for flocculation/breakup mode 

(factor 10) and a density of 2650 kg/m3. Green line shows the settling velocities for primary 

particles calculated using Stoke’s law, corrected for flocculation and scaled to match the re-

sults from the Owen type 
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See A3 binder 
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A P P E N D I X  G  

See A3 binder  
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A P P E N D I X  H  

See A3 binder
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A P P E N D I X  I  

See A3 binder 
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A P P E N D I X  J  

See A3 binder
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A P P E N D I X  K  

See A3 binder
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A P P E N D I X  L  

See A3 binder
  



  

 

 

E1TR0059 Volume II  FEHY 

 

 

A P P E N D I X  M  

See A3 binder
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Statistical Analysis of Time Series for Bridge Solution 
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Table N1  Fractiles and exceedance times for E-ME tunnel solution with production facility at Rødby-

havn 2014-2019. No background concentration included  

Stations f10 f50 f75 f95 E2 E5 E10 E15 E20 E50 

NS01 0.00 0.02 0.09 0.29 1.2 0.3 0.1 0.0 0.0 0.0 

NS02 0.00 0.02 0.11 0.50 1.2 0.1 0.1 0.0 0.0 0.0 

NS03 0.00 0.03 0.13 0.52 1.5 0.3 0.0 0.0 0.0 0.0 

NS04 0.00 0.05 0.43 2.21 10.6 5.6 3.0 1.9 1.3 0.3 

NS05 0.00 0.03 0.14 0.67 3.1 1.1 0.3 0.1 0.1 0.0 

NS06 0.00 0.00 0.01 0.03 0.0 0.0 0.0 0.0 0.0 0.0 

NS07 0.00 0.00 0.02 0.08 0.1 0.0 0.0 0.0 0.0 0.0 

NS08 0.00 0.00 0.02 0.07 0.2 0.0 0.0 0.0 0.0 0.0 

NS09 0.00 0.00 0.01 0.04 0.3 0.1 0.0 0.0 0.0 0.0 

NS10 0.00 0.00 0.01 0.05 0.0 0.0 0.0 0.0 0.0 0.0 

MS01 0.00 0.01 0.03 0.08 0.1 0.0 0.0 0.0 0.0 0.0 

MS02 0.00 0.01 0.02 0.08 0.3 0.0 0.0 0.0 0.0 0.0 

 

Table N2 Fractiles and exceedance times for E-ME tunnel solution without local production facility 

2014-2019. No background concentration included 

Stations f10 f50 f75 f95 E2 E5 E10 E15 E20 E50 

NS01 0.00 0.02 0.07 0.23 0.9 0.3 0.1 0.0 0.0 0.0 

NS02 0.00 0.02 0.09 0.36 0.7 0.1 0.0 0.0 0.0 0.0 

NS03 0.00 0.02 0.11 0.41 1.1 0.2 0.0 0.0 0.0 0.0 

NS04 0.00 0.04 0.34 1.74 9.0 4.7 2.5 1.6 1.1 0.3 

NS05 0.00 0.02 0.11 0.51 2.6 0.9 0.3 0.1 0.1 0.0 

NS06 0.00 0.00 0.01 0.03 0.0 0.0 0.0 0.0 0.0 0.0 

NS07 0.00 0.00 0.02 0.08 0.1 0.0 0.0 0.0 0.0 0.0 

NS08 0.00 0.00 0.02 0.06 0.1 0.0 0.0 0.0 0.0 0.0 

NS09 0.00 0.00 0.01 0.04 0.3 0.0 0.0 0.0 0.0 0.0 

NS10 0.00 0.00 0.01 0.04 0.0 0.0 0.0 0.0 0.0 0.0 

MS01 0.00 0.00 0.02 0.07 0.0 0.0 0.0 0.0 0.0 0.0 

MS02 0.00 0.01 0.02 0.06 0.3 0.0 0.0 0.0 0.0 0.0 
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Table N3        Fractiles and exceedance times for nearshore measurements 01.01.2009 – 01.04.2011 

(NS01-03 01.01.2009 – 01.11.2010)  

Stations f10 f50 f75 f95 E2 E5 E10 E15 E20 E50 

NS01 0.63 1.14 1.93 12.54 24.2 12.3 6.7 3.9 2.3 0.5 

NS02 0.76 1.49 3.82 27.99 38.2 21.4 13.8 10.2 7.9 1.8 

NS03 0.97 2.16 6.38 23.91 52.9 30.1 16.5 9.5 6.6 1.6 

NS04 1.15 2.39 5.98 33.22 60.1 28.3 17.4 12.3 9.2 2.8 

NS05 1.56 4.96 15.34 51.88 79.9 49.8 33.5 25.4 19.8 5.4 

NS06 0.82 1.26 1.89 4.98 22.6 5.0 1.3 0.4 0.2 0.0 

NS07 0.82 1.46 2.69 9.60 34.2 12.4 4.7 2.5 1.3 0.1 

NS08 0.86 1.48 2.44 7.90 32.4 9.1 3.8 2.1 1.4 0.3 

NS09 0.81 1.26 1.87 5.83 22.4 6.0 2.6 1.3 0.9 0.1 

NS10 0.80 1.23 1.97 6.51 24.6 7.7 2.1 1.0 0.6 0.1 

MS01 0.1 0.7 1.1 3.0 9.4 2.2 0.3 0.1 0.0 0.0 

MS02 0.1 0.7 1.0 2.3 6.4 1.1 0.3 0.1 0.0 0.0 

 

 

Table N4  Fractiles and exceedance times for E-ME tunnel solution without local production facility 2015. 

              No background concentration included 

Stations f10 f50 f75 f95 E2 E5 E10 E15 E20 E50 

NS01 0.01 0.11 0.28 0.64 3.4 1.1 0.3 0.1 0.0 0.0 

NS02 0.01 0.17 0.49 0.95 2.4 0.3 0.1 0.1 0.1 0.0 

NS03 0.01 0.20 0.63 1.23 4.7 1.0 0.1 0.1 0.0 0.0 

NS04 0.01 0.26 1.37 6.51 20.4 12.3 7.5 5.3 3.8 1.2 

NS05 0.00 0.11 0.51 1.43 6.8 2.4 0.8 0.3 0.2 0.0 

NS06 0.00 0.00 0.01 0.04 0.2 0.0 0.0 0.0 0.0 0.0 

NS07 0.00 0.01 0.03 0.32 0.3 0.0 0.0 0.0 0.0 0.0 

NS08 0.00 0.01 0.03 0.16 0.5 0.0 0.0 0.0 0.0 0.0 

NS09 0.00 0.00 0.01 0.04 0.0 0.0 0.0 0.0 0.0 0.0 

NS10 0.00 0.00 0.01 0.03 0.0 0.0 0.0 0.0 0.0 0.0 

MS01 0.00 0.03 0.10 0.22 0.2 0.0 0.0 0.0 0.0 0.0 

MS02 0.00 0.02 0.06 0.33 1.2 0.1 0.0 0.0 0.0 0.0 
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Table N5  Fractiles and exceedance times for E-ME tunnel solution with production facility at Rødby-

  havn 2015. No background concentration included 

Stations f10 f50 f75 f95 E2 E5 E10 E15 E20 E50 

NS01 0.02 0.13 0.33 0.76 3.9 1.3 0.4 0.2 0.0 0.0 

NS02 0.02 0.21 0.70 1.34 4.6 0.3 0.1 0.1 0.1 0.0 

NS03 0.01 0.25 0.74 1.48 5.8 1.1 0.1 0.1 0.0 0.0 

NS04 0.01 0.37 1.97 8.50 24.9 14.8 9.0 6.3 4.5 1.5 

NS05 0.01 0.15 0.74 1.80 8.7 3.3 0.8 0.3 0.2 0.0 

NS06 0.00 0.00 0.01 0.05 0.2 0.0 0.0 0.0 0.0 0.0 

NS07 0.00 0.01 0.04 0.34 0.3 0.0 0.0 0.0 0.0 0.0 

NS08 0.00 0.01 0.04 0.18 0.6 0.0 0.0 0.0 0.0 0.0 

NS09 0.00 0.00 0.01 0.04 0.0 0.0 0.0 0.0 0.0 0.0 

NS10 0.00 0.00 0.01 0.03 0.0 0.0 0.0 0.0 0.0 0.0 

MS01 0.01 0.04 0.11 0.24 0.2 0.0 0.0 0.0 0.0 0.0 

MS02 0.00 0.02 0.06 0.34 1.2 1.2 0.1 0.0 0.0 0.0 
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Statistical Analysis of Time Series for Bridge Solution 
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Table O1  Fractiles and exceedance times for bridge solution 2014-2016. No background concentra-

  tion included 

Stations f10 f50 f75 f95 E2 E5 E10 E15 E20 E50 

NS01 0.00 0.00 0.01 0.05 0.1 0.0 0.0 0.0 0.0 0.0 

NS02 0.00 0.00 0.01 0.04 0.2 0.0 0.0 0.0 0.0 0.0 

NS03 0.00 0.00 0.02 0.07 0.3 0.1 0.0 0.0 0.0 0.0 

NS04 0.00 0.01 0.06 0.52 3.8 1.2 0.4 0.0 0.0 0.0 

NS05 0.00 0.00 0.03 0.14 0.1 0.0 0.0 0.0 0.0 0.0 

NS06 0.00 0.00 0.00 0.01 0.0 0.0 0.0 0.0 0.0 0.0 

NS07 0.00 0.00 0.00 0.02 0.0 0.0 0.0 0.0 0.0 0.0 

NS08 0.00 0.00 0.00 0.02 0.0 0.0 0.0 0.0 0.0 0.0 

NS09 0.00 0.00 0.00 0.01 0.0 0.0 0.0 0.0 0.0 0.0 

NS10 0.00 0.00 0.00 0.01 0.0 0.0 0.0 0.0 0.0 0.0 

MS01 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 

MS02 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 
 

Table O2  Fractiles and exceedance times for nearshore measurements 01.01.2009 – 01.04.2011 

  (NS01-03 01.01.2009 – 01.11.2010)  

Stations f10 f50 f75 f95 E2 E5 E10 E15 E20 E50 

NS01 0.63 1.14 1.93 12.54 24.2 12.3 6.7 3.9 2.3 0.5 

NS02 0.76 1.49 3.82 27.99 38.2 21.4 13.8 10.2 7.9 1.8 

NS03 0.97 2.16 6.38 23.91 52.9 30.1 16.5 9.5 6.6 1.6 

NS04 1.15 2.39 5.98 33.22 60.1 28.3 17.4 12.3 9.2 2.8 

NS05 1.56 4.96 15.34 51.88 79.9 49.8 33.5 25.4 19.8 5.4 

NS06 0.82 1.26 1.89 4.98 22.6 5.0 1.3 0.4 0.2 0.0 

NS07 0.82 1.46 2.69 9.60 34.2 12.4 4.7 2.5 1.3 0.1 

NS08 0.86 1.48 2.44 7.90 32.4 9.1 3.8 2.1 1.4 0.3 

NS09 0.81 1.26 1.87 5.83 22.4 6.0 2.6 1.3 0.9 0.1 

NS10 0.80 1.23 1.97 6.51 24.6 7.7 2.1 1.0 0.6 0.1 

MS01 0.1 0.7 1.1 3.0 9.4 2.2 0.3 0.1 0.0 0.0 

MS02 0.1 0.7 1.0 2.3 6.4 1.1 0.3 0.1 0.0 0.0 
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 List of Abbreviations 
 

Grt: Gross tonnage 

Nt: Net tonnage 

Tdw: Total dead weight 

Loa: Length overall 

Br: Width 

Dr: Draft 

ADCP: Acoustic Doppler Current Profiler 

MS01: Main station 1 

MS02: Main station 2 

SSC: Suspended Sediment Concentration 

Ws: Settling velocity 
 
Ws50: Median settling velocity 
 
d50: Median grain size 
 
UTC: Coordinated Universal time  

 
GMT: Greenwich Mean Time
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1 INTRODUCTION 

The ATR ENV010017 “Baseline for Suspended Sediment, Sediment Spill, related 
Surveys and Field Experiment” was sent to Femern A/S on 15 June 2009 and  
approved on 29 June 2009. 
 
The overall objective of this ATR is to assess the possible impact from sediment spill 
during construction of the fixed link between Denmark and Germany on the natural 
suspended concentration levels and deposition patterns. 
 
Four activities are defined: 
 
1. Determination of baseline conditions with respect to sediment suspension 

and sedimentation in the Fehmarnbelt 
 
2. Field studies to measure the behaviour of sediment spills in the Fehmarnbelt  

 
3. Establishment of spill budgets for the bridge and the tunnel solution based 

on geotechnical information and earth budgets for the two solutions 
 

4. Establishment and calibration of a spill assessment model and simulation of 
spills for the two solutions 

 
This report covers activity 2.  
 
A spill experiment was undertaken in September 2009.  
 
The current speeds during the spill experiment were very low and were unfortunately 
not representative for the normal conditions. The results achieved during the exper-
iment are unsuitable for model calibration. 

Additional spill measurements were therefore conducted in October 2010. The meas-
urements were conducted in connection with Rambøll/Arups geotechnical test pit. 

The present report includes the outcome of both experiments.  
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Table 2-3     Dredging activities for immersed tunnel solution 

Dredging activity Production rate (m3/h) Spill rate (%) Spill 
Volume 
(m3/h) 

Cutter suction dredger exca-
vating in water depths less 
than 20 m 

625 2 % 12.5 

Cutter suction dredger exca-
vating in water depths above 
20 m 

400 2% 8 

Sand mining 612 6.6 % 40.4 

Disposal of sediment 625 1 % 6.25 

 
Table 2-4      Dredging activities for bridge solution 

Dredging activity Production rate (m3/h) Spill rate (%) Spill 
Volume 
(m3/h) 

Backhoe excavating in water 
depths less than 20 m 

220 4 % 8.8 

Backhoe excavating in water 
depths above 20 m 

180 4% 7.2 

Sand mining 612 6.6 % 40.4 

Disposal of sediment 625 1 % 6.25 

Reclamation of anchor blocks 625 7% 43.75 

Reclamations at land falls 540 2% 10.8 

 
Most of the operations cause a spill in the order of 10 m3/h. Only the disposal of 
sediment, the sand mining and the operations for reclamation of anchor blocks 
cause larger spills. It was therefore chosen to select a discharge rate in the order of 
8-12 m3/h. After the test has been conducted more knowledge of expected equip-
ment and spillage rates has become available from Rambøll, Ref /3/. 

2.4 Spill Experiments 

The tests were carried out on the 17th-18th of September 2009. An overview of the 
tests is given in Table 2-5. 
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Table 2-5  Overview of performed tests 

Test  Date/ 
Time 
(UTC) 

Current 
speed 
(m/s)  * 
 

Soil origin 
and de-
scription 
** 

Outlet 
type and 
depth 

Test 
dura-
tion 

Volumes *** Comments 

1 16/9 
2009 
06:49 

West 
bound  
5 cm/s 

Grey plas-
tic mud 
from loca-
tion A008 

Surface 
outlet 

1 h 37 
min 

10 m3 sedi-
ment  
100 m3 water 

Dredged material hard and 
lumpy. Test meant as pilot but 
partly OK. Weather, sunny. 
Wind, weak, shifting NE 

2 16/9 
2009 
08:42 

West 
bound  
25 cm/s 

Grey plas-
tic mud 
from loca-
tion A008 

Surface 
outlet 

1 h 
11min 

12 m3 sedi-
ment 
100 m3 water 

Test ok. Very visible but short 
plume. Weather, sunny with 
weak shifting winds from NE 

3 16/9 
2009 
12:22 

South 
bound  
10 cm/s 

Grey plas-
tic mud 
from loca-
tion A008 

Sub-
merged 
outlet        
(-15m) 

42 min 11 m3 sedi-
ment 
110 m3 water 

Test ok. Plume small, short and 
well defined on ADCP. Weather, 
sunny with weak shifting winds 
from NE 

4 16/9 
2009 
14:09 

South 
bound    
5 cm/s 

Grey plas-
tic mud 
from loca-
tion A008 

Sub-
merged 
outlet        
(-15 m) 

55 min 14 m3 sedi-
ment 
125 m water 

Test ok. Plume small, short and 
well defined on ADCP. Hard to 
locate. Weather, sunny, weak 
shifting winds from NE 

 5 17/09 
2009 
06:54 

South 
west 
bound 
15 cm/s 

Clay till 
(grey or 
brown) 
from loca-
tion A014 

Surface 
outlet 

1 h 11 
min 

9 m3 sediment 
110 m3 water 

Test conducted partially with 
ship sailing backwards (La-
grangsk approach) due to very 
weak currents at the beginning 
of the test. Weather, sunny with 
weak shifting winds from NE 
and few clouds. Test not ok due 
to turbulence etc. 

6 17/09 
2009 
09:46 

West 
bound 
12 cm/s 

Clay till 
(grey or 
brown) 
from loca-
tion A014 

Surface 
outlet 

59 min 10.5 m3 sedi-
ment 
110 m3 water 

Test ok but very weak current 
gives small plume. Weather, 
sunny with weak shifting winds 
from NE and few clouds 

7 17/09 
2009 
13.30 

West 
bound 
12 cm/s 

Grey plas-
tic mud 
from loca-
tion A008 

Surface 
outlet 

3 h  
55 min 

35.5 m3 sedi-
ment 
300 m3 water 

First part of the experiment had 
very low currents. Last two 
hours with increasing currents. 
Weather, sunny with weak 
shifting winds from NE and few 
clouds. 

  *Measured at the beginning of the test by ADCP at the spill level.                                                                         
 ** Locations and descriptions are identical to those used in the geotechnical investigations /2/.                  
 ***Volumes are bulk volumes measured in the grab. 
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The first test showed that it was necessary to test shorter periods than originally 
anticipated because it proved harder than expected to break up the sediment and 
form the slurry without lumps. Therefore smaller amounts of sediment were used in 
order to be able to create the necessary slurry. For test seven the sediment used 
was easier to break up and thus it was possible to perform a long test. This also 
served the purpose of counteracting the weak current conditions. In Table 2-6 the 
spill rates and the durations of the tests are given. 

Table 2-6 Outlet rates of sediment for the individual scenarios and duration of tests 

Test  Volumes of sediment  
in the tank* [m3] 
 

Spill rate [m3/h] * Duration 

1 10 6.2 1 h 37 min 

2 12 10.1 1 h 11min 

3 11 15.7 42 min 

4 14 15.3 55 min 

5 9 7.6 1 h 11 min 

6 10.5 10.7 59 min 

7 35.5 11.5 3h 55min 

*Volumes calculated based on the volumes from the grab. 

2.5 Hydrodynamic and Meteorological Test Conditions 

Wind and current conditions in the test period were mild. The wind speeds varied  
between 0 m/s and 5 m/s from shifting directions but mostly from northerly direc-
tions. The air temperature was between 16 and 22 degrees and the sun was shin-
ing. In some periods a thin cloud layer was present. 

A slight swell of 10-20 cm was detected in the beginning of the test period but  
otherwise no significant waves were present. 

In the days up to the test period the currents had been strong, up to 1 m/s. But as 
the weather got better the current speed levelled out below 20 cm/sec and below 
10 cm/sec on the second test day. Visual observations at the site indicated very  
local variations in the current patterns. In Figure 2-8 the measured current speeds 
from MS01 in the test period are shown.  
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Table 2-7 Overview of test conditions from MS01 

Date Wind 
speed 

Wind  
direction 

Air temp 
◦C 

Cloudiness Surface 
current 
speed and 
direction 

Salinity Temperature 
◦C 

16 Septem-
ber 2009 

Less 
than 5 
m/s 

Shifting 
mostly NE 

16 – 22 Clear sky 
few high 
clouds 

0 – 25 
cm/s  
West going 

12 – 
13 PSU 

16 – 17   

17 Septem-
ber 2009 

Less 
than 5 
m/s 

Shifting 
mostly NE 

16 – 22 Clear sky 
with some 
high clouds 

0 – 30 
cm/s  
Shifting 

12 – 
20 PSU 

15 – 17   

 

2.6 Settling Velocity Measurements 

A total of 18 settling velocity tests were carried out in situ. The tests were Owen 
tube tests. Most of the tests showed very low SSC and low settling velocity, Ws, 
which made it impossible to determine a median settling velocity, Ws50. For six tests 
it was possible to calculate Ws50 - for the remaining tests Ws50 was below 0.05 
mm/s which is the lower analytical limit using a maximum settling time of 64 min. 
It was possible to calculate Ws50 for four settling tubes sampled about 0.5 m above 
the bed in a situation with spill at the bed as well as for two settling tubes taken 1 
and 4 m below the surface in situations with spill at the surface. The results are 
given in Table 2-8. 

 Table 2-8 Overview of settling velocities determined in Owen Tube tests 

Test 
no. 

Tube no. 
 

Time (UTC)  Depth below 
surface (m) 
 

Concentration  
(mg/l) 

 

Settling velocity Ws50 

(mm/s) 
 

3 
8.1 

16/9 2009 
12:49 14 72.6 0.43 

3 
8.2 

16/9 2009 
12:53 14 29.7 3.66 

4 
9.1 

16/9 2009 
14:36 14 170.6 0.05 

4 
9.2 

16/9 2009 
14:36 14 167.8 0.06 

5 
10.2 

17/9 2009 
07:47 1 4.6 1.04 

6 
11.2 

17/9 2009 
10:08 4 5.0 0.17 

 

The results show median settling velocities between 0.05 mm/s up to 3.66 mm/s. 
Results also show 12 tests with median settling velocities below 0.05 mm/s. 

The settling velocity of fine-grained suspended material can also be calculated us-
ing Stokes law (eq1) if particle diameter, d, effective particle density, ρfloc, and vis-
cosity of the water are known. The effective density, ρfloc, is defined as density of 
the flocs. The settling velocity can be calculated as: 
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1) 
ν18

)1(2 gsdWs
⋅−⋅

=
  

In which: 

 ρ
ρρ −

=− flocS 1
 

 
Simultaneously with the Owen tube tests a series of measurements using the LISTT 
100 was done at the same locations. The LISST instrument provides measurements 
of d and volume concentration, vc. An estimate of the effective density can be found 
from the measured SSC and vc. If most of the material is un-flocculated the calcu-
lated density will be the actual density of the particles.  

     

2) 
c

floc v
SSC

≈ρ
 

 
The settling velocities measured with settling tubes and estimated on the basis of 
LISST-data are given in Table 2-9 and plotted in Figure 2-10 and Figure 2-11. 
 

 
Figure 2-10  Ws50 versus SSC 
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Figure 2-11  Comparison of measured and estimated Ws50 based on settling tube and LISST measure-

ments, respectively. Circle: outlier dominated by single sand grains 

The measured settling velocities varied by almost two orders of magnitude. The 
high settling velocities observed in one test were obviously related to settling of 
sand and silt particles whereas the majority of the samples showed slowly settling 
particulate matter. It has to be kept in mind that 12 tests not listed in Table 2-9 
showed settling velocities below 0.05 mm s-1. No clear correlation between SSC and 
Ws50 was observed.  
 
Table 2-9   Overview of data measured using LISST and Owen tubes 

Test 
no. 

Time 
(UTC)  

Depth 
below 
surface 
(m) 
 

Concen- 
tration   
(mg/l) 
 

Settling 
velocity  
Ws50 

(mm/s) 
 

Mean 
grain 
size, 
LISST  
(µm)  

Eff. 
density, 
LISST 
(g/ 
cm3) 

Vol  
conc, 
LISST 
(µl/l) 

Ws50, 
LISST 
(mm/ 
s) 

3 12:49 14 72.6 0.43 44 0.80 91 0.76 
3 12:53 14 29.7 3.66 50 0.42 70 0.53 
4 14:36 14 170.6 0.05 22 0.78 220 0.19 
4 14:36 14 167.8 0.06 22 0.76 220 0.19 
5 07:47 1 4.6 1.04 51 0.62 7 0.80 
6 10:08 4 5.0 0.17 41 0.64 8 0.54 
7 14.50 2.6 Varying Varying Varying Varying Varying Varying 
7 16.32 2.6 Varying Varying Varying Varying Varying Varying 

 
Figure 2-11 shows a comparison of Ws50 based on settling tube and LISST meas-
urements, respectively. The velocities are in the same order of magnitude except 
for one outlier (tube 8.2) related to settling of primary particles in the sand-range. 
If this outlier is omitted in the analysis a correlation coefficient of 0.82 is found but 
due to the few observations (n = 5) this is not significant.  
 
Based on the calculation procedures outlined above it is possible to estimate the 
temporal variation of effective density and settling velocity for the Lagrangian ex-
periments where the instrument is floating and following the plume. The LISST was 
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tied to a buoy and left in the plume over a period of time measuring the change in 
plume properties over time. The Lagrangian tests were performed twice during Test 
7. In total two Lagrangian experiments were carried out. The results are given in 
Figure 2-12 and Figure 2-13.  

 
Both experiments showed an increase in d50, decrease in effective density and in-
crease in Ws with time. This is consistent with the expected evolution under a grad-
ual shift from a largely un-flocculated to a largely flocculated suspension. The two 
experiments did not show the same d50, Ws and effective densities. The first exper-
iment (exp1) showed smaller grain sizes, higher effective density and lower settling 
velocity than exp2 both at the beginning and at the end of the experiment. Approx-
imate values are listed in Table 2-10. The reason for the different result in absolute 
numbers is not known but it is most likely related to variations in the texture and 
aggregation of the spill material.  
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Figure 2-12  Calculated effective density, mean grain size and Ws50, Langrangian exp. 1 performed 

during Test 7. Start time is UTC+2h 
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Figure 2-13  Calculated effective density, mean grain size and Ws50, Langrangian exp. 2 performed 
during Test 7. Start time is UTC+2h 

 

Table 2-10  Overview of results for Lagrangian experiments 

 
d50, start 
microns 

d50, end 
microns 

∆ρ, start 
g/cm3 

∆ρ, end 
g/cm3 

Ws50, start 
mm/s 

Ws50, end 
mm/s 

exp 1 25 40 0.8 0.5 0.2 0.3 
exp 2 20 60 1 0.3 0.2 0.5 
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2.7 Examples of Plumes 

In the following ADCP mappings of concentrations for selected tests are presented. 

The ADCP was mounted in an over-the-side frame at the vessel. The ADCP was set 
up to collect current speed and direction as well as the backscatter signals. The sig-
nals were collected with ViSea Data Acquisition Software developed by AquaVision 
in the Netherlands. The backscatter signal is a measure of the content of suspended 
sediments in the water. The backscatter signal was converted to suspended sedi-
ment concentration using the Plume Detection Toolbox also part of the ViSea suite. 
In real time the backscatter data was converted to suspended sediment concentra-
tions by means of calibration measurements of SSC and CTD (conductivity, tem-
perature, depth). The conversion method takes into account the influences of sound 
absorption by variable sediment concentrations in different layers. The sediment at-
tenuation was calculated using an iterative process. The water absorption coeffi-
cient was calculated using CTD data where conductivity was converted to salinity. 
During the post processing the real time coefficients were adjusted to the results of 
the filtered water samples and grain size distributions. 

During the measurements CTD profiles were taken approximately every half hour 
and during the full experiment a total of 19 2L water samples were collected. Short-
ly after the campaign it was possible to issue a first order result of the sediment 
flux but as the calibration is sensitive to a number of parameters including sedi-
ment grain size distribution it was necessary to refine it further. A selection of the 
filters from the water samples was selected and analysed for grain size distribution 
using laser diffraction technique. After input of these results and complete repro-
cessing of all data the final result was available. 
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Table 3-2    Overview of water samples 

Name Time (UTC) Depth below 
surface (m) 

Distance to 
dredger (m) 

Concentration 
(mg/l) 

S1 10:05 5 118 3.0 

S2 10:22 1 3 23.6 

S3 11:35 2 350 5.4 

S4 11:43 2 300 1.2 

S5 12:01 2 263 2.2 

S6 12:08 2 92 4.2 

S7 12:14 2 50 2.1 

S8 12:21 2 100 3.8 

S9 13:04 2 30 10.4 

S10 13:04 2 30 3.3 

S11 13:11 4 40 8.1 

S12 13:58 2 100 11.6 

S13 14:44 3 470 2.2 

S14 15:37 2 At MS02 1.3 

 

In Figure 3-8 the primary grain size distributions are presented. Note that S14 is 
considered a Clearwater test without influence from the plume. 
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Table 3-3 Overview of list profiles 

Test no Start time 
(UTC) 

Distance from Maricavor [m] 

1 13:05 30 

2 13:11 40 

3 12:08 92 

4 12:22 100 

5 12:02 263 

6 11:44 300 

7 11:36 350 

8 14.46 470 

9 15.37 At MS02 (Clearwater) 

 

The spilled material cannot be expected to behave as primary particles when 
spilled. This is partly due to the material breaking up in particles larger than the 
primary particles and partly due to flocculation after the spill occurred. The LISST 
measurements of the actual grain size distributions in the plume are shown in Fig-
ure 3-9 and Figure 3-10. 
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Table 3-4 presents the factors between grain sizes for various exceedence frequen-
cies for LISST measurements and primary grain size distributions. 

Table 3-4 Factors between spilled floc sizes and primary grain sizes  

  
d10 
(mm) 

d20 
(mm) 

d30 
(mm) 

d40 
(mm) 

d50 
(mm) 

d60 
(mm) 

d70 
(mm) 

d80 
(mm) 

d90 
(mm) 

Average 
factor 

Primary grain  
size distribution  
350m from Mari-
cavor 0.002 0.004 0.007 0.013 0.019 0.026 0.035 0.051 0.095  - 

In situ grain size  
distribution 350m  
from Maricavor 0.008 0.014 0.021 0.034 0.052 0.073 0.099 0.139 0.195  - 

Factor (dinsi-

tu/dprimary) 3.8 3.4 2.9 2.7 2.8 2.9 2.8 2.7 2.0 2.9 

                      
Primary grain  
size distribution  
470m from Mari-
cavor 0.004 0.010 0.016 0.020 0.025 0.031 0.038 0.051 0.201  - 

In situ grain size  
distribution 470m  
from Maricavor 0.017 0.034 0.037 0.048 0.082 0.103 0.138 0.184 0.247  - 

Factor (dinsi-

tu/dprimary) 4.3 3.5 2.3 2.3 3.3 3.4 3.7 3.6 1.2 3.1 

 

The ratio between the primary particles and the actual floc sizes measured using 
LISST is approximately 3. 

This ratio means that original soil has broken up or flocculated into flocs that are 3 
times larger than their basic components. This can be due to the destruction mode 
of the original soil and it can be due to flocculation or both. However, the spill test 
showed that flocculation was a slow process and literature /5/ shows that at the 
present concentrations flocculation should not be significant. Therefore the ratio 
given is most likely the ratio between the breakup mode and the primary particle 
distribution. 

Measurements conducted in a plume close to the dredger show characteristics simi-
lar to the ones found in the sample from Maricavor. A comparison between the pri-
mary particle distributions in the Maricavor and in the plume 30m away is shown in 
Figure 3-15. 
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4 CONCLUSIONS 

4.1 Spill Experiment September 2009, Danish Side 

The present tests were performed at low current speeds which did not allow a 
plume to form which is sufficiently long and wide for model calibration. The current 
speeds and turbulence levels were so low that, in periods, most of the sediment 
settled very close to the release points. This has the consequence that concentra-
tions in the plume were low and the detectable plume was short.  

The results show plume extensions up to 400-600 m.  

The average current speed at MS01 is around 0.3 m/s with maximum velocities 
above 1 m/s. The current speeds registered during the spill test periods were very 
low, less than 0.2 m/s. The tested conditions are therefore not representative for 
normal conditions in the Fehmarnbelt.  

Some results for settling velocities and grain sizes are obtained from the performed 
spill tests, which may be used for the modelling work. However, these settling  
velocities represent only a few test cases with very low concentrations. The settling 
velocity depends on the flocculation and thus the concentration in the plume and 
the turbulence level. Therefore optimally more results should be collected under 
more representative current conditions in order to strengthen the data basis; how-
ever, the data suggests slow flocculation over time. Grain sizes will increase by a 
factor 2-4 and the settling velocities are measured to be between 0.05 mm/s and 
up to 3.66 mm/s. A significant number of tests showed median settling velocities 
below 0.05 mm/s. However, these tests were not long enough to determine the ac-
tual median settling velocity. 

4.2 Spill Measurements October 2010, Test Pit, German Side 

Additional tests performed in October 2010 showed that the mean grain size is a 
decreasing function of the distance to the dredger. d50 decreases by a factor of 7 
within the first 300m from the dredger as the coarser fractions settle.  

Additional tests also show that flocs travelling more than 300m away from the 
dredger are approximately 3 times larger than the primary particles they consist of. 
Physical reasons are breakup mode or flocculation. 

Comparison of primary grain size distributions taken during Clearwater tests and 
primary distributions taken in the plumes indicate that the material in suspension 
away from the plume has the same grain size distribution as the sediment in the 
plume. This indicates that the point of origin for the background sediment is local. 

The spill from the dredging operation holds at least two very different plume prop-
erties. Most likely this is due to different properties at different levels in the bed. 

Comparison of an Owen tube test conducted in the field with an Owen tube test 
conducted in the laboratory for the same material indicates that the breakup mode 
in the laboratory is similar to the breakup mode found in the field. 
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A P P E N D I X  A  

Grain Size Distributions from Maricavor 



Grain Size Distributions from Maricavor 
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