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Forbehold 

Denne rapport er en del af ”Metodik til stedsspecifik risikovurdering ved deponering af affald”. 
Rapporten er foreløbig og af oplysende karakter, og indholdet kan på nuværende tidspunkt 
ikke alene danne grundlag for en konkret sagsbehandling og myndighedsafgørelse. Baggrun-
den for dette er, at Miljøstyrelsen arbejder for at afklare særlige forhold omkring vandrammedi-
rektivets betydning for stedsspecifik vurdering af deponeringsanlæg og påvirkningen heraf i 
receptor. Afklaringerne kan give anledning til konsekvensrettelser i metodikken, som den er 
formuleret for nuværende, og det kan være nødvendigt at rettelserne skal indarbejdes i meto-
dikkens værktøjer herunder modelværktøjer, brugervejledninger og dokumentationsrapporter. 
Således må offentliggjorte rapporter og værktøjer under metodikken for nuværende betragtes 
som foreløbige. 
  
Miljøstyrelsen offentliggør rapporter og indlæg vedrørende forsknings- og udviklingsprojekter 
inden for miljøsektoren. Det skal bemærkes, at en sådan offentliggørelse ikke nødvendigvis 
betyder, at det pågældende indlæg giver udtryk for Miljøstyrelsens synspunkter. Offentliggørel-
sen betyder imidlertid, at indlægget udgør et væsentligt indlæg i debatten omkring den danske 
miljøpolitik.  
 
Risikovurderingsværktøjet er beregningsteknisk forberedt til at kunne regne med nedbrydning 
når et bedre datagrundlag er tilvejebragt. Derfor indgår nedbrydning i sammenfatningen, bru-
gervejledninger og som en del af transportmodellen. Miljøstyrelsen finder på nuværende tids-
punkt ikke tilfredsstillende dokumentation for at nedbrydning kan indgå som en aktiv del i 
sagsbehandlingen ved brug af værktøjet. Såfremt at der på et senere tidspunkt tilvejebringes 
ny viden er Miljøstyrelsen åben for at lade nedbrydning indgå. Det betyder at metoden er for-
beredt til at inkludere nedbrydning, men at Miljøstyrelsen mangler den nødvendige viden for at 
kunne vurdere denne i sagsbehandlingen. Ny viden kan bl.a. bestå i en opdateret samlet vi-
denskabelig rapport, hvor det er beskrevet, hvorledes der kan regnes med nedbrydning kon-
kret i perkolatfaner fra deponeringsanlæg.  
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1. Introduction 

This is a guidance document to assist the use of the user interface GrundRisk landfills.  The 
models of the interface are described in Miljøstyrelsen, 2018. The user interface includes 2 dif-
ferent models (Affald-A and Affald-B) to simulate contaminant transport from landfills. Each 
model has 2 different graphical user interfaces: one to simulate contaminant transport from a 
single source unit and one for multiple source units since landfills can be made either of a sin-
gle or multiple units. 
 
The following sections describe the details of the user interface. This user manual includes 
some practical tutorials/examples so that the user can see how to set up a similar case study. 
The input files for these tutorials are provided together with the model. 
The models simulates the contaminant water phase concentration and mass discharge in the 
aquifer downstream the landfill. The concentrations are simulated over a 2 m well screen at a 
user specified distance (Point of compliance) downstream the landfill/unit. The input time se-
ries of concentration and water discharge from the landfill are obtained from the Kildestyrke-
model (2017). 
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2. System requirements 

The program was implemented in MATLAB and it is distributed in a standalone version that 
does not require a MATLAB license. The program is compatible with Microsoft Windows sys-
tems and it might not work with other operating systems. An internet connection is required 
during the installation process. Once the program is installed it can be used without internet. 
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3. How to install 

The program needs to be installed in order to be used. The user needs to run the distributed 
.exe file by double clicking on it (it can take few minutes until the installation window pops up). 
The installation procedure will download approximately 600 MB and therefore an internet con-
nection is required during the process. The user needs to follow the instruction similarly to 
other software. 
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4. Model input parameters 

The input model parameters of the model Affald-A are shown in the following table. The report 
of Miljøstyrelsen (2018) shows some examples about setting the parameter values (it was rec-
ommended that the groundwater velocity u should be the one at the most downstream point of 
the landfill). 

TABLE 1. Input parameters of the model Affald-A (from Miljøstyrelsen, 2018) 

 Parameter Description 

Single source 
parameters 

C0(t) [M/L3] Concentration time series in the water phase at the source, this is provided by the 
Kildestyrkemodel  

Q0(t) [L3/T] Landfill water discharge time series through the source area, this is provided by Kildestyrke-
model  

Z [L] Distance between the bottom of the landfill unit and the top of the aquifer 

Lx [L] Source length, this is provided by Kildestyrkemodel 

Ly [L] Source width, this is provided by Kildestyrkemodel  

Vertical model  k_v [T-1] First order degradation rate 

θ_v [-] Water content (fraction of the total volume) 

R_v [-] Retardation factor 

Horizontal 
model 

H [L] Thickness of the aquifer 

I [L/T] Groundwater recharge 

u [L/T] Groundwater velocity 

k [T-1] First order degradation rate 

n [-] Porosity 

αL [L] Longitudinal dispersivity (x direction) 

αT [L] Transversal dispersivity (y direction) 

αV [L] Vertical dispersivity (z direction) 

R [-] Retardation factor 

POC [L] Distance to the point of compliance 

 

Similarly, the input model parameters of the model Affald-B are shown in the following table. 
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TABLE 2. Input parameters of the model Affald-B (from Miljøstyrelsen,2018) 

 Parameter Description 

Single source 
parameters 

C0(t) [M/L3] Concentration time series in the water phase at the source, this is provided by Kildestyrke-
model model 

Q0(t) [L3/T] Landfill water discharge time series through the source area, this is provided by Kildestyrke-
model model 

Lz [L] Source depth, this is provided by Kildestyrkemodel model 

Ly [L] Source width, this is provided by Kildestyrkemodel model 

Horizontal 
model 

H [L] Thickness of the aquifer 

u [L/T] Groundwater velocity 

k [T-1] First order degradation rate 

n [-] Porosity 

αL [L] Longitudinal dispersivity (x direction) 

αT [L] Transversal dispersivity (y direction) 

αV [L] Vertical dispersivity (z direction) 

R [-] Retardation factor 

POC [L] Distance to the point of compliance 
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5. Start the program. The main 
window 

Once the program has been successfully installed it can be launched from the main Windows 
menu.  
The main window of the user interface is shown in the figure below.   
 

  

 
 

 

FIGURE 1. The main window of the user interface. 
 
The main window of the user interface allows the user to choose between 4 different options. 
Each of the 2 models (Affald-A and Affald-B) has 2 options: the first simulates a single source 
unit of a landfill, the second a landfill made of several source units. 
 
The following figure shows the 4 models (from Miljøstyrelsen, 2018). 
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FIGURE 2. Overview of the different models (from Miljøstyrelsen, 2018). 
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6. Affald-A single unit 

The model “Affald-A single unit” (Figure 2) can be used to simulate concentration and mass 
discharge downstream a single landfill unit that is located above the aquifer (the bottom of the 
unit is above the top of the aquifer). 
The interface of the model “Affald-A single unit” is shown in the following figure. The user has 
different options (Back to the main menu; Load model inputs). 
First of all, the user must enter the input time series of concentration and water discharge that 
are provided by the Kildestyrkemodel (2017) (see the section “How to create the input .txt 
file”). The user needs to press “Browse” within the “Source inputs” box.  A new window pops 
up where the user needs to select the input .txt file. The input file must be created correctly ac-
cording to the instructions given in the section “How to create the input .txt file”. If the input .txt 
file is made correctly the user will be able to see the 2 graphs of the input time series (water 
discharge and concentration) in the user interface. 
Once the input time series is included then the user can save (this is optional) the input param-
eters by pressing “Save” in the “Save all the inputs” box. The user can also load previously 
saved inputs by pressing “Load model inputs”. When all the input parameters are given the 
user can select the result file name. The result file name is recommended to have the case 
study name and the compound being modeled (i.e. Ryparken_Ammonium.txt). Finally, the 
user can run the model by clicking on the “RUN” button. The model will run and automatically 
pop-up a result window and write the output .txt file in the same location as the selected .txt 
input file. 
 

  

 
 

 

FIGURE 3. Screenshot of the model ”Affald-A single unit”. 

a. Affald-A single unit. Step by step tutorial 
In the following we show a step by step example of how to use the model: 
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1) Open the “Affald-A single unit” window. 
2) Load the provided input file “EX_1_Source_inputs_AffaldA_SingleUnite_con-

stantQ_varyingC” (4 different examples are provided and the user can choose among 
them). 

3) Let us type a case study name, i.e. “CASE_AAA” as shown in the following figure (at 
the bottom of the windows). 

  

 
 

 

FIGURE 4. Screenshot for the step by step tutorial of the model ”Affald-A single unit”. The in-
put time series are properly displayed and the user has called the case study “CASE_AAA”. 
 

4) The user can save the inputs (this is optional) by pressing the “Save” button. Saved 
inputs can then be loaded with the “Load model inputs” button. 

5) The user can change the input parameters (remember to use a dot as decimal sepa-
rator and not a comma). 

6) Run the model by pressing the button ‘RUN’ and wait until the results pop-up. The re-
sult window that pops up is shown in the following. 
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FIGURE 5. Example of a result window of Affald-A single unit. 
 

7) Reading the results from the pop-up window.  
The top 3 graphs show the water discharge Q, the concentration and the contaminant 
mass discharge at the source.  
The middle 3 graphs show the water discharge Q, the concentration and the contami-
nant mass discharge after vertical transport (at the top of the aquifer). 
The 2 bottom graphs show the concentration over a 2 m well screen at the point of 
compliance and the contaminant mass discharge over an infinite plane (perpendicular 
to the groundwater flow direction) located at the point of compliance. The concentra-
tion at the POC is always computed using both a 3D model and a 1D model. The 
model giving the highest concentrations is the one to be used. The idea is that the 3D 
model is suitable for thick aquifers whereas in the case of thin aquifers the 1D model 
is more accurate (because the 3D model is designed for aquifers of infinite extent). 
Further details can be found in the main report. 
At the bottom of the result window there are 2 sentences reporting the maximum con-
centration at the point of compliance and the 500 year accumulated contaminant 
mass discharge. 

8) A result file called “Out_CASE_AAA.txt” is automatically created in the same folder as 
the input time series file. The output file contains all the output time series and it is 
shown in the following (the tab delimited .txt file can be opened in Excel). Each col-
umn of the output file include a time series: 
Column 1. Time vertical trans. [y]. Time of the vertical transport model outputs. 
Column 2. Conc. vertical trans. [mg/L]. Concentration after vertical transport (the re-
lated time is in column 1). 
Column 3. Mass vertical trans. [kg/y]. Mass discharge to the aquifer after vertical 
transport (the related time is in column 1). 
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Column 4. PoC_t_3D. [y]. Time of the 3D model outputs of the horizontal transport. 
Column 5. PoC_c_3D. [mg/L]. Concentration at the Point of compliance from the 3D 
model (the related time is in column 4). 
Column 6. PoC_t_1D. [y]. Time of the 1D model outputs of the horizontal transport. 
Column 7. PoC_c_1D. [mg/L]. Concentration at the Point of compliance from the 1D 
model (the related time is in column 6). 
Column 8. PoC_Mass_1D. [kg/y]. Mass discharge at a plane at the Point of compli-
ance distance from the 1D model (the related time is in column 6). 

 
  

 
 

 

FIGURE 6. Example of an output .txt file from the model ”Affald-A single unit”. This .txt tab de-
limited file can be opened in Excel, where it will be easier to read. 
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7. Affald-A multiple units 

The model “Affald-A multiple units” (Figure 2) can be used to simulate concentration and mass 
discharge downstream a landfill made of several units that are located above the aquifer (the 
bottom of the landfill is above the top of the aquifer). 
The interface of the model “Affald-A multiple units” is shown in the following figure. The user 
has different options (Back to the main menu; Save all the inputs; Load model inputs). 
 

  

 
 

 

FIGURE 7. Screenshot of the model ”Affald-A multiple units”. This model does not have the 
user friendly option to omit the vertical transport, nevertheless the user can set the “Vertical 
distance to aquifer” to zero (for one or more units). 
 
First of all the user must enter the right number of units to be simulated using the drop-down 
menu in the “Source inputs” window. Then the fields “Source length”, “Source width”, “Vertical 
distance to the aquifer” and “Point of compliance” must be entered. Note that there must be 
the same number of entries as the number of units (i.e. if there are 4 units then there must be 
4 numbers in the field “Source length” and in the other fields). The number of entries must be 
separated by a semicolon. For instance, the landfill of Tandskov (one of the examples included 
Miljøstyrelsen, 2018) has 4 different units and the following figure shows how to input the 4 
unit geometries, distances to the PoC, etc.  
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FIGURE 8. Example of how to enter the 4 units of the landfill of Tandskov. The input data are 
provided together with the model interface and are located in the folder “Input_files_exam-
ples_for_the_tutorials”’ 
 
Now the user must enter the input time series by pressing the “Browse” button within the 
“Source inputs” box. A new window will open where the user needs to select the input .txt file. 
The input file must be created correctly according to the instructions given in the section “How 
to create the input .txt file”. 
 
Afterwards, the user needs to specify how the different source units overlap in the groundwa-
ter flow direction forming aggregated plumes. The following figure gives some examples that 
show how to specify the different plumes resulting from the overlapping of single plumes from 
single units. The following rules apply in order to specify the overlapping in the groundwater 
flow direction: 
 

- The unit numbers must be separated by a semicolon 
- Each unit must appear at least once 
- If a unit does not overlap with others then the user should specify a plume made of 

that single unit; however, if that unit already overlap with other units, the user must 
not specify another plume made of that single unit. 

- If there are not further plumes then the user must type “None” 
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TABLE 3. Examples of how to specify the overlapping of different units in the case of multiple 
source units. 

Groundwa-
ter flow di-
rection 

Plan view of the different units of a 
landfill and the aggregated plumes. 

How to specify the overlapping of 
units in the user interface 

Comments 

 

 

 

The user should not specify another 
plume made of Unit 1 alone; or Unit 
4 alone. 

These units are already included in 
the other plumes. 

 

 

 

The user should not specify other 
plumes made of Unit 2 alone; or 
Unit 1+2; or Unit 1+3; or for Unit 4 
alone). 

These combinations are already in-
cluded in the other plumes. 

 

 
 

Unit 1 and 3 slightly overlap. There-
fore, the user could choose to run a 
further scenario where the 2 units 
are assumed to not overlap. 

 

 
 

The user should not specify other 
plumes made of Unit 4 alone; or 
Unit 4+6). 

These combinations are already in-
cluded in the other plumes. 

 
It must be kept in mind that that the source geometry Lx and Ly is simplified as discussed in 
the Kildestyrkemodel. The source geometry is always (1) rectangular and (2) aligned with the 
groundwater flow direction. This means that complex shapes and even rectangular shapes not 
aligned with the groundwater flow direction are always simulated as rectangular and aligned 
with the groundwater flow direction. This can affect the way the overlapping of the plumes is 
simulated. Discussion about the effect of a simplified source geometry is given in the following 
section. 
 
Once the input time series is included then the user can save (this is optional) the input param-
eters. When all the input parameters are given the user can select the result file name and run 
the model by clicking on the “RUN” button. The model will run and automatically pop-up a re-
sult window and write the output .txt file in the same location as the selected .txt input file. 
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a. Discussion about the effects of a simplified source 
geometry 

The simplified source (unit) geometry (always rectangular and aligned with the groundwater 
flow direction as discussed in the Kildestyrkemodel) can influence the way units overlap to 
form aggregated plumes. Therefore, the user interface was designed to give the user the pos-
sibility to choose how the plumes from single units overlap forming aggregated plumes.  
 
The following figure shows an example of a real case study. The simulated units (the blue and 
yellow continuous lines) do not overlap with each other in the groundwater flow direction. 
Therefore the user will specify 2 different aggregated plumes (in the user interface), one made 
of Unit 1 (DEL 1 in the figure) and one made of Unit 2 (DEL 2). Nevertheless, a further sce-
nario is plausible; in fact the 2 “real” units (the green lines in the figure) do overlap in the 
groundwater flow direction. Therefore, the user could run a further scenario where an aggre-
gated plume (from Unit 1 and 2) is simulated. 
 

  

 
 

 

FIGURE 9. Example of a real landfill showing how the source geometry is modified to be rec-
tangular and aligned with the groundwater flow direction in order to be simulated. The green 
lines show the ‘real’ extension of the units and the blue and yellow continuous lines the simu-
lated geometries of each unit. 
 

b. Affald-A multiple unit. Step by step tutorial 
In the following we show a step by step example of how to use the model: 

1) Open the “Affald-A multiple unit” window. 
2) Under the field “Select the number of different units of the landfill” choose “5”. 
3) Click on “Load model inputs” and select the file “EX_4_inputs_AffaldA_MultipleU-

nits_5_Units.affald_a_multiple”. This example contains 5 different units (Several ex-
amples are provided and the user can choose among them). 

4) Click on “Load the input time series” and load the provided input file 
“EX_4_Source_inputs_AffaldA_MultipleUnits_5_Units.txt”. 

5) Let us call the case study “CASE_BBB” as shown in the following figure. 
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FIGURE 10. Screenshot for the step by step tutorial of the model ”Affald-A multiple units”. The 
user has called the case study “CASE_BBB”. 
 

6) The user can save the inputs (this is optional) by pressing the “Save” button. Saved 
inputs can then be loaded with the “Load model inputs” button. 

7) The user can change the input parameters (remember to use a dot as decimal sepa-
rator and not a comma). 

8) Run the model by pressing the button ‘RUN’ and wait until the results pop-up. The re-
sult window that pops up is shown in the following. 

 



 

 The Danish Environmental Protection Agency / GrundRisk Landfill - User Guideline   21 

  

 
 

 

FIGURE 11. Example of a result window of “Affald-A multiple units”. 
 

9) Reading the results from the pop-up window.  
The top graph shows the mass discharge in the aquifer at an infinite plane located at 
the Point of compliance. Both the total mass discharge and the contribution from 
each unit are shown.  
The bottom graph shows the highest concentration (over a 2 m long screen) in the 
aquifer. Both the total concentration and the contribution from each unit are shown. 
Nevertheless, it this case the maximum concentrations are given by Unit 1 (the over-
lapping of the other units produced smaller maximum concentrations). 
Note that the total mass discharge always results from all the units contributions, 
whereas the maximum concentrations can result from fewer units. 
At the bottom of the result window there are 3 sentences reporting the maximum con-
centration at the point of compliance, the units that produce the maximum concentra-
tions and the 500 year accumulated contaminant mass discharge. 

10) A result file called “Out_CASE_BBB.txt” is automatically created in the same folder as 
the input time series file. The output file contains all the output time series and it is 
shown in the following (the file can also be opened in Excel). The output time series 
(mass discharge and concentration) for each unit are found by scrolling down in the 
same file. 
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FIGURE 12. Example of an output .txt file from the model ”Affald-A mulitple units” 
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8. Affald-B single unit 

The model “Affald-B single unit” (Figure 2) can be used to simulate concentration and mass 
discharge downstream a single landfill unit that is partially submerged in the aquifer (the bot-
tom of the unit is below the top of the aquifer). 
 
The interface of the model “Affald-B single unit” is shown in the following figure. The user has 
different options (Back to the main menu; Save all the inputs; Load model inputs). 
 
First of all the user must enter the input time series. The user needs to press “Browse” within 
the “Source inputs” box. A new window pops up where the user needs to select the input .txt 
file. The input file must be created correctly according to the instructions given in the section 
“How to create the input .txt file”. If the input .txt file is made correctly the user will be able to 
see the 2 graphs of the input time series (water discharge and concentration) in the user inter-
face. 
Once the input time series is included then the user can save (this is optional) the input param-
eters. When all the input parameters are given the user can select the result file name and run 
the model by clicking on the “RUN” button. The model will run and automatically pop-up a re-
sult window and write the output .txt file in the same location as the selected .txt input file. 
 

  

 
 

 

FIGURE 13. Screenshot of the model ”Affald-B single unit”. 

c. Affald-B single unit. Step by step tutorial 
In the following we show a step by step example of how to use the model: 

9) Open the “Affald-B single unit” window. 
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10) Load the provided input file “EX_1_Source_inputs_AffaldB_SingleUnite_vary-
ingQ_varyingC” (4 different examples are provided and the user can choose among 
them). 

11) Let us call the case study “CASE_CCC” as shown in the following figure 

  

 
 

 

FIGURE 14. Screenshot for the step by step tutorial of model ”Affald-B single unit”. The input 
time series are properly displayed and the user has called the case study “CASE_AAA”. 
 

12) The user can save the inputs (this is optional) by pressing the “Save” button. Saved 
inputs can be loaded with the “Load model inputs” button. 

13) The user can change the input parameters (remember to use a dot as decimal sepa-
rator and not a comma). 

14) Run the model by pressing the button ‘RUN’ and wait until the results pop-up. The re-
sult window that pops up is shown in the following. 
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FIGURE 15. Example of a result window of Affald-B single unit. 
 

15) Reading the results from the pop-up window.  
The top 3 graphs show the water discharge Q, the concentration and the contaminant 
mass discharge at the source.  
The 2 bottom graphs show the concentration over a 2 m well screen at the point of 
compliance and the contaminant mass discharge over an infinite plane (perpendicular 
to the groundwater flow direction) located at the point of compliance. The concentra-
tion at the POC is always computed using both a 3D model and a 1D model. The 
model giving the highest concentrations is the one to be used. The idea is that the 3D 
model is suitable for thick aquifers whereas in the case of thin aquifers the 1D model 
is more accurate (because the 3D model is designed for aquifers of infinite extent). 
Further details can be found in the main report. 
At the bottom of the result window there are 2 sentences reporting the maximum con-
centration at the point of compliance and the 500 year accumulated contaminant 
mass discharge. 

16) A result file called “Out_CASE_AAA.txt” is automatically created in the same folder as 
the input time series file. The output file contains all the output time series and it is 
shown in the following (the tab delimited .txt file can also be opened in Excel). Each 
column of the output file include a time series: 
Column 1. PoC_t_3D. [y]. Time of the 3D model outputs of the horizontal transport. 
Column 2. PoC_c_3D. [mg/L]. Concentration at the Point of compliance from the 3D 
model (the related time is in column 1). 
Column 3. PoC_t_1D. [y]. Time of the 1D model outputs of the horizontal transport. 
Column 4. PoC_c_1D. [mg/L]. Concentration at the Point of compliance from the 1D 
model (the related time is in column 3). 
Column 5. PoC_Mass_1D. [kg/y]. Mass discharge at a plane at the Point of compli-
ance distance from the 1D model (the related time is in column 3). 
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FIGURE 16. Example of an output .txt file from the model ”Affald-B single unit”. 
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9. Affald-B multiple units 

The model “Affald-B multiple units” (Figure 2) can be used to simulate concentration and mass 
discharge downstream a landfill made of several units that are partially submerged in the aqui-
fer (the bottom of the landfill is below the top of the aquifer). 
The interface of the model “Affald-B multiple units” is shown in the following figure. The user 
has different options (Back to the main menu; Save all the inputs; Load model inputs). 
 

  

 
 

 

FIGURE 17. Screenshot of the model ”Affald-B multiple units”. 
 
First of all the user must enter the right number of units to be simulated using the drop-down 
menu in the “Source inputs” window. Then the fields “Source height”, “Source width” and 
“Point of compliance” must be entered. Note that there must be the same number of entries as 
the number of units (i.e. if there are 4 units then there must be 4 numbers in the field “Source 
length” and in the other fields). The number of entries must be separated by a semicolon. For 
instance, the landfill of Faaborg (one of the examples included Miljøstyrelsen, 2018) has 2 dif-
ferent units and the following figure shows how to input the 2 unit geometries, distances to the 
PoC, etc.  
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FIGURE 18. Example of how to enter the 2 units of the landfill of Faaborg. The input data are 
provided together with the model interface and are located in the folder “Input_files_exam-
ples_for_the_tutorials”’ 
 
Now the user must enter the input time series by pressing the “Browse” button within the 
“Source inputs” box. A new window will open where the user needs to select the input .txt file. 
The input file must be created correctly according to the instructions given in the section “How 
to create the input .txt file”. 
Afterwards the user needs to specify how the different source units overlap in the groundwater 
flow direction. A part of Section 7 shows how to do it. 
Once the input time series is included then the user can save (this is optional) the input param-
eters. When all the input parameters are given the user can select the result file name and run 
the model by clicking on the “RUN” button. The model will run and automatically pop-up a re-
sult window and write the output .txt file in the same location as the selected .txt input file. 

d. Affald-B multiple units. Step by step tutorial 
In the following we show a step by step example of how to use the model: 

11) Open the “Affald-B multiple unit” window. 
12) Under the field “Select the number of different units of the landfill” choose “3”. 
13) Click on “Load model inputs” and select the file “EX_2_inputs_AffaldB_MultipleU-

nites_3_Units”. This example contains 3 different units (several examples are pro-
vided and the user can choose among them). 

14) Click on “Load the input time series” and load the provided input file 
“EX_2_Source_inputs_AffaldB_MultipleUnites_3_Units.txt”. 

15) Let us call the case study “CASE_DDD” as shown in the following figure. 
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FIGURE 19. Screenshot for the step by step tutorial of model ”Affald-B multiple units”. The 
user has called the case study “CASE_DDD”. 
 

16) The user can save the inputs (this is optional) by pressing the “Save” button. Saved 
inputs can then be loaded with the “Load model inputs” button. 

17) The user can change the input parameters (remember to use a dot as decimal sepa-
rator and not a comma). 

18) Run the model by pressing the button ‘RUN’ and wait until the results pop-up. The re-
sult window that pops up is shown in the following. 
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FIGURE 20. Example of a result window of “Affald-B multiple units”. 
 

19) Reading the results from the pop-up window.  
The top graph shows the mass discharge in the aquifer at an infinite plane located at 
the Point of compliance. Both the total mass discharge and the contribution from 
each unit are shown.  
The bottom graph shows the highest concentration (over a 2 m long screen) in the 
aquifer. Both the total concentration and the contribution from each unit are shown. 
Nevertheless, in this case the maximum concentrations are given by the superposi-
tion of Unit 1 and Unit 2. 
Note that the total mass discharge always results from all the units contributions, 
whereas the maximum concentrations can result from fewer units. 
At the bottom of the result window there are 3 sentences reporting the maximum con-
centration at the point of compliance, the units that produce the maximum concentra-
tions and the 500 year accumulated contaminant mass discharge. 

20) A result file called “Out_CASE_DDD.txt” is automatically created in the same folder 
as the input time series file. The output file contains all the output time series and it is 
shown in the following (the file can also be opened in Excel). The output time series 
(mass discharge and concentration) for each unit are found by scrolling down in the 
same file. 
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FIGURE 21. Example of an output .txt file from the model ”Affald-B mulitple units”. 
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10. How to create the input .txt 
file 

The models require the input time series of water discharge and contaminant concentration 
from the landfill that are obtained with the Kildestyrkemodel (2017). The models Affald-A and 
Affald-B require a .txt file with these time series. The .txt file must be created respecting the 
following requirements: 

- There must be 2 heading lines and 3 columns for each contaminant unit 
- The decimal separator must be a dot (not a comma) 
- The 1st column is the time [years] 
- The 2nd column is the water discharge [m3/y] 
- The 3rd column is the concentration [mg/L] 
- The input time series must be 500-year long and with 1 year time step (501 lines in 

total) 

The user can open with Excel the tab delimited input .txt files provided with the tutorials and 
see how the different time series are entered. 
The following steps show an example of how to create the input file: 
1)  Copy the output time series of Kildestyrkemodel into a new Excel spreadsheets following 
the requirements stated above. The following figure shows 2 examples of how a spreadsheet 
should look like in the case of a single unit source and in the case of multiple units. 
 

  
(a) 

 

(b) 

 

 
 

 

FIGURE 22. Examples of how to create the input time series for the models Affald-A and Af-
fald-B in Excel. (a) The case of a single unit source. (b) The case of multiple unit sources. 
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1) Save the Excel file as “Text (Tab delimited)”. See the following figure. 

 
  

 
 

 

FIGURE 23. Example of how to save the Excel file as “Text (Tab delimited)”. 
 

2) Check that the .txt file looks like the one shown in the following figure. 

 
  

(a) 

 

(b) 

 
 
 

 

FIGURE 24. Examples of how the .txt input file should look like. (a) The case of a single unit 
source. (b) The case of multiple unit sources. 
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11. Frequently asked 
questions. 

Here is a list of questions/issues/discussions that the users might find useful. 
 

1) QUESTION. The output concentration is not smooth. Instead, it is made of several 
small steps like the one shown below. 

 
  

 
 

 

FIGURE 25. Examples of an output concentration that is not smooth. 
 

ANSWER. The program in order to run fast discretizes the input source functions. It 
can happen in some cases that the input function discretization is somewhat rough 
and the output looks like the one in the figure. The error introduced by the rough dis-
cretization is generally insignificant. 
 

2) QUESTION. The output concentration from the 3D model has a flat peak like the one 
shown in the figure below. 

 
  

 
 

 

FIGURE 26. Examples of an output concentration from the 3D model that shows a flat peak. 
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ANSWER. The 3D model assumes that the input water from the landfill do not affect 
the water balance of the aquifer (Nevertheless, landfills are generally large and can 
affect the water balance of an aquifer). Therefore, the model computes the concen-
trations in the aquifer excluding the dilution given by the additional water coming from 
the landfill. In some cases the model gives concentrations that are higher than the in-
put concentrations and this is physically unacceptable. Concentrations in the aquifer 
that are higher than the input concentrations are excluded. The contaminant mass 
discharge in the aquifer is correct since it is computed using a different model. See 
the main report (DEPONIER RAPPORT 2017) for further details and discussion 
about the models.  
 

3) QUESTION. How is it possible that the 1D model results in much lower concentra-
tions compared to the 3D model? 
ANSWER. The 1D model is based on different assumptions compared to the 3D 
model, i.e. it assumes that the contaminant is uniformly distributed over the depth of 
the aquifer. This assumption is valid only in the case of “thin” aquifers. Therefore if 
the aquifer is “thick” the 1D model can give much smaller concentrations compared to 
the 3D model. See the main report (Miljøstyrelsen, 2018) for further details and dis-
cussion about the models. 
 

4) QUESTION. Why is the output concentration from the model constant as a function of 
the distance downstream the landfill? 
ANSWER. The user might experience that the output concentration of the 1D model 
does not change even if different PoC distances are entered (i.e. the concentration is 
the same at PoC=100m and PoC= 600m). This happens in the case of thin aquifers 
(1D model) and when there is no degradation. This is because the 1D model does 
not include dispersion. Conceptually, this is reasonable for landfills discharging in thin 
aquifers, in fact it will require very large distances before dispersion will have an ef-
fect and in most of the cases the PoC distances are relatively small. 
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