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Chapter 3:  Contaminant Ingress Model 
 

3.1  Introduction 

The ‘Contaminant Ingress’ menu contains several submenus. This chapter describes 
the use of these submenus and associated commands to run the Contaminant Ingress 
Model. Figure 3.1, below, shows the steps involved in executing this component of 
the software. 
 
The following steps need to be performed to run the Contaminant Ingress Model:  

• Adding the data (if not already done so) 
• Rearranging the data (optional) 
• Generating an input file 
• Viewing Ingress input file (optional) 
• Loading input file 
• Running model 
• Displaying output (optional) 

 
The example files given in Table 3.1 are used for illustration purposes to describe the 
use of the Contaminant Ingress Model with the help of IRA-WDS. 
 

Table 3.1. Example input files 

Themes Filenames 

wdstesttheme.shp Water distribution 

wdstestnode.shp 

sewertesttheme.shp Sewer  

sewertestnode.shp 

canaltesttheme.shp Canal 

canaltestnode.shp 

fwblink.shp Foul water body 

fwbnode.shp 

Soil type soilbound.shp 
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Figure 3.1. Overview of Contaminant Ingress Model of IRA-WDS 

 

3.2  Shape files 

3.2.1  Adding shape files 

Adding shape files can be done by clicking on the Tool icon  which is just below 
the ‘Data Preparation’ menu or by clicking on the ‘Data Preparation’ menu and then 
clicking on the submenu ‘Add Shape Files to IRA-WDS View’, as shown in the 
screen below: 
 

Prepare ingress input database 

View Contaminant Ingress 
input files 

Load Contaminant Ingress 
input files 

Generate Contaminant Ingress 
input files 

Run Contaminant Ingress 
Model 

Display Contaminant Ingress 
output in table/shape format 

Contaminant Ingress 
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This opens the Add Theme form, as shown below, and the user is then required to 
select the desired files. At this stage, these files are those relating to: water 
distribution link and node; sewer pipe link and node; canal link and node; foul water 
bodies link and node; and soil polygon map. 

 
 

3.2.2  Rearranging shape files 

Once the data are added, these can be rearranged for viewing purposes. This can be 
done by selecting ( ) and/or omitting ( ) different themes (on the left hand side) and 
changing the preference order of different themes by dragging them above or below 
the other themes. For example, the view with only line and node themes is as below: 
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However, if a polygon theme such as soil is to be viewed with these themes, the user 
should select ‘Soilbound.shp’. The view with line and node themes and different soil 
types is then as below:  
 

 
 



 33

Similarly, if only the water distribution network theme is to be viewed, the user 
should select ‘wdstesttheme.shp’ and ‘wdstestnode.shp’, as shown below: 
 

 
 

3.3  Generating an input file 

3.3.1  Background to Contaminant Ingress Model input 

An input file can be generated by clicking on the Tool icon  which is just below 
the ‘Contamination Ingress’ menu or by clicking on the ‘Contamination Ingress’ 
menu and then clicking on the submenu ‘Generate Input File’, as shown in the screen 
below: 
 

 
 
The Contamination Ingress Input Form has two radio button options: Advanced User 
and End User. 
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Advanced users can click on the radio button next to Advanced User/Developer, 
which allows the user to add or remove fields to or from the ‘SELECTED FIELDS’ 

list box. The user can click the  button to select the default field names. 
Advanced users can add fields to the ‘SELECTED FIELDS’ list box by selecting 

those fields in the ‘FIELDS AVAILABLE’ list box and then clicking on  
button, or can remove fields from the ‘SELECTED FIELDS’ list box by selecting 

those fields in the ‘SELECTED FIELDS’ list and then clicking on  
button. 
 

 
 
End users are not provided with the option of adding or deleting fields to or from the 
‘SELECTED FIELDS’ list box. With the End User option, the fields are selected 
automatically. 
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3.3.2  Adding shape files 

3.3.2.1 Water and sewer distribution data 

The themes added by the user in the IRA-WDS View need to be defined in terms of 
which theme represents what (that is, the user needs to define which theme represents 
water distribution system pipe/node theme, sewer pipe/node theme, canal link/node 
theme and foul water body (polygon) link/node theme). All polyline shape files in the 
IRA-WDS View are listed in each combo box placed under the ‘LINK DATA’ so that 
user can choose each respective theme from the list to represent WATER PIPE, 
SEWER PIPE, CANAL LINK and POLYGON LINK in the IRA-WDS View. All 
point shape files in the IRA-WDS View are listed in each combo box placed under the 
‘NODE DATA’ so that user can choose each respective theme from the list to 
represent WATER PIPE NODE, SEWER PIPE NODE, CANAL NODE and 
POLYGON NODE in the IRA-WDS View. 
 

 
 

3.3.2.2 Soil data 

SOIL DATA for Contamination Ingress can be defined either through the soil theme, 
through manual input or through the soil database built within IRA-WDS. All 
polygon shape files in the IRA-WDS View are listed in combo box placed under the 
‘SOIL DATA’ so that user can choose each respective theme from the list to represent 
SOIL DATA THEME in the IRA-WDS View. 
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3.3.2.3 Soil data from theme 

The figure below shows the user how to select soil data from the shape files. 
 

 
 

3.3.2.4 Soil data manual input 

With the soil data manual entry option, the user inputs the soil data desired in a box 
provided before each soil parameter, as shown below: 
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3.3.2.5 Soil data from database 

With the soil data from database option, the user chooses the soil type from the Soil 
Type menu, which consists of different soil properties. The user can also modify the 
soil properties by using the empty boxes next to some soil properties. The some soil 
properties depend on the interaction of different soils with contaminants (for example, 
fraction organic content). The user is required to input the values of these properties.  

3.4  Generating the input file for the model 

After completing the data definition, the next step is for the user to generate the input 
file to run the Contamination Ingress Model. The Contamination Ingress input file is 
generated by clicking on the ‘Generate Input’ button on the ‘Contamination Ingress 
Input Form’. For example, if the soil theme is selected, a spatial analysis is performed 
by the program to identify the pipes and corresponding soil types in which they are 
buried; then the soil data is appended according to the node themes of the water 
distribution system, sewer system, canal and foul water body. Then the user opens the 
‘File Save’ dialogue box to save the file with a user-defined name, as below: 
 

 
 
The data generation and writing progress is shown in the Progress Bar as below: 
 

 
 
Before the completion of data writing, the model prompts an Input box asking for 
‘Time of Analysis’ (See Appendix B) as shown on next page. 
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After successfully generating the input file, an Info Message box indicating task 
completion is displayed as shown below: 
 

 
 

 
 

3.4.1  Viewing Ingress input file 

The user can view the input file in the notepad by clicking on the  button and 
browsing the appropriate output file to view. 
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IRA-WDS data viewer 
 

3.4.2  Loading input file 

The input file to be used for running the Contaminant Ingress Model is loaded using 

tool  which is just below the ‘Contamination Ingress’ menu or by clicking on the 
‘Contamination Ingress’ menu and then clicking on the submenu ‘Load Input File’, as 
shown on the screen below: 
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The ‘Load Contamination Ingress Input File’ dialogue box is as shown below:  
 

 
 

The user can browse through the computer by clicking on the  button on the 
‘Load Contamination Ingress Input File’ dialogue box. This opens the ‘File Load’ 
dialogue box, as shown below: 
 

 
 
After the appropriate file has been selected, the user presses the ‘OK’ button on the 
‘Load Contamination Ingress Input File’ dialogue box where the filename appears.  
 

 
 

If the user wants to change the filename, he or she can do this by clicking the button 

, which clears the filename from the ‘Load Contamination Ingress Input File’ 
dialogue box. If user is sure of the input file selected, then the file can be loaded by 

clicking on the  button, which also closes ‘Load Contamination Ingress Input 
File’ dialogue box. 
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3.5  Running the Contaminant Ingress Model  

To run the model, the user clicks on the  button, which is just below the 
‘Contamination Ingress’ menu or he or she clicks on the ‘Contamination Ingress’ 
menu and then clicks on the submenu ‘Run Model’, as shown on the screen below: 
 

 
 
This opens the ‘File Save’ dialogue box for saving the Contamination Ingress Model 
output file as *.out. Once the user types the appropriate name and clicks ‘OK’, then 
the outputs are generated as specified by the user. 
 

 
 
The program then displays the ‘Task Completed’ Result Message Box, as shown 
below: 
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3.6  Displaying output 

Outputs can be displayed in text, table and shape forms 
 

3.6.1  Displaying Ingress output in text form 

The user can view the output file in text form using the notepad by clicking on the 

 button or by selecting the Display Output in Text Form submenu from the 
Contaminant Ingress menu and browsing the appropriate output file to view. 
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3.6.2  Displaying Ingress output in table form 

The user can view the output file in table form by selecting the Display Output in 
Table Form submenu from the Contaminant Ingress menu and specifying the 
appropriate output file to view by browsing as below: 
 

 
 
 

 
 

3.6.3  Displaying Ingress output in shape form 

To view the Contamination Ingress Model output in shape file form click on the  
button, which is just below the ‘Contamination Ingress’ menu or by clicking on the 
‘Contamination Ingress’ menu and then clicking on the submenu ‘Display Ingress 
Output in Shape Form’, as shown in the screen below: 
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This opens the ‘File Select’ dialogue box for selecting the Contamination Ingress 
output file as *.out, which has to be converted to shape file as shown below: 
 

 
 
Once the user has selected the appropriate filename and clicked ‘OK’, this opens the 
‘File Save’ dialogue box and asks the user to type in the output shape filename: 
 

 
 
After typing or selecting the appropriate name, the user needs to click the ‘OK’ 
button, which then generates the shape file with information from the Contamination 
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Ingress output shape file and loads that file into the IRA-WDS data viewer with 
contamination legend as shown below: 
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