CHAPTER THREE
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Chapter 3: Contaminant Ingress M odel

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 Ingressinput 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. Exampleinput files

Themes Filenames

Water distribution wdstesttheme.shp
wadstestnode.shp

Sewer sewertesttheme.shp
sewertestnode.shp

Cand canaltesttheme.shp
canaltestnode.shp

Foul water body fwblink.shp
fwbnode.shp

Soil type soilbound.shp

29



Contaminant Ingress

——

Generate Contaminant I ngress
input files

v

View Contaminant Ingress
input files

Load Contaminant Ingress
input files

4

Run Contaminant I ngress
Model

Figure 3.1. Overview of Contaminant Ingress Model of IRA-WDS

3.2 Shapefiles
3.2.1 Adding shapefiles

Adding shape files can be done by clicking on the Tool icon which isjust 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:



! Improved Risk Assessment for Water Distribution System { IRA-WDS ) ¥ersion 1.0.1

[rata Preparation Lontamination Ingress Bipe Condition Azsessment  Bisk Assessment  Window  Model Help

Convert Arc/Info [+ e00] File to Shape File | L |FE|[T]

Add Shape Files to IR&AWDS Wiew

Import T able
Edit Trable

O

Convert ASCI [*.txt] to Dbaze [*.dbf]
Corveert Shape [%.shp] File to ASCI File

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.

Directory: | chirawdshsampledata 0K |
E canaltestnode shp - = F:"a = Cancel |
B canalkesttheme. shp [= irawds
B fwblink.shp [ zampledata
El fwbnode zhp
B gwtshp
B pressure.shp * Directaries
B sewertestnode. zhp — ™ Librares
B zewertesttheme. sho j s

Data Source Types: Cirives:

| Feature Data Source ] |c: ]

3.2.2 Rearranging shapefiles

Once the data are added, these can be rearranged for viewing purposes. This can be
done by selecting (#1) 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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€2 Improved Risk Assessment for Water Distribution System ( IRA-WDS ) ersion 1.0.1 -5 x|

Contamination Ingriess  Pipe Condition Asssssment  Hisk Asssssment  Window  Madsl Help

A A R g

i IRA-WDS1

«] Wdstestthemeshp 2]

«] Wdstestnode.shp
.

«] Sewertesttheme.sh

«] Sewertestnodeshp
.

«] Canaltestthemeshy

«] Canaltestnode shp
.

] Fublinkshp

«] Fubnodeshp
.

_| Soilbound.shp
1

EE]
=1

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
typesisthen as below:

4 Improved Risk Assessment for Water Distribution System ( IRA-WDS ) ¥ersion 1.0.1 _|2] x|

Eile  DataPreparation  Contamination Ingress  Pipe Condition Assessment  Bisk Assessment  Window  Model Help

FE] EASRREE )]
EEEWE scsk 1] HER Y

o Wdstestthemeshp =

o Wdstestnode.shp
.
o Sewsrtesttheme.sh
o Sewsrtestnedeshp
.
o Canaltsstthemeshy
o Canaltsstnods shp
.
o Fublink.shp
o Fubnodeshp
.
o7 Seilbeund.shp
B
—=
=
4
| Gutshp
I

| Pressureshp
[

. 2
I :
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Similarly, if only the water distribution network theme is to be viewed, the user
should select ‘wdstesttheme.shp’ and ‘wdstestnode.shp’, as shown below:

t Window  Model Help

B EIE v

Seale 1] 138348 ¢

] Wistestihemeshp ]

W dstestnode shp
| Sewertesttheme sh
_| Sewertestnodeshp
.
_| Ganaltesttheme shy
_| Canaltestnode shp
.
| Fwblink shp
_| Fubnade shp
.

_| Seilbound.shp
1

m
ad

[ start | @EE™ e | S manal || @msic s oni. | @ masicindiaontin. | @Y andistmes - .., | B ingress ntertac... | @ inproved Risk . [@-ggs’; 17:40

3.3 Generating an input file

3.3.1 Background to Contaminant Ingress Model input

: . - . G ...

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:

#! Improved Risk Assessment for Water Distribution System { IRA-WDS } Yersion 1.0.1

Eile  Data Preparation

B Fx]= |
DRV

ﬂ Wi dstesttheme.shp 2

Pipe Condition Azzessment  Hisk Assezsment Window  Model Help

Load Input File

Dizplay Ingress Output in Text Farm

Yiew lnaress Input File

Display | Output in Table F
o W dstastneda.s hp izplay Ingres: Output in Table Farm

- Dizplay Ingreszz Output in Shape Form

ﬂ Sewertesttheme.sh
FANVS

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 alows the user to add or remove fields to or from the ‘SELECTED FIELDS

tdake Default

list box. The user can click the
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 to select the default field names.

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.

#! Contamination Ingress Input Form :

" End User

LINE DATA

WATER PIPE ¢ [<NONE>
SEWER FPIFE ¢ [<NOME>
CANAL LINEK. : [<NONE>

1 SR K BT

POLYGOM LIMK & [ <NOME>

FIELDS AWAILABLE

SELECT FIELDS
SELECTED FIELDS

Make Default |

b4

<<

NODE DATA

WATER FIPE NODE : [SNONE =l

SEWER PIPE NODE : [<NONE> =

CAMALNODE  : [<NONE> =

POLYGON NODE  : [<NONE> E3|
SOILDATA

@ SOIL DATA FROM THEME

© SOIL DATA MANUAL ENTRY

SOIL DATA THEME : [<NOME>

= |

Generate input |

Cancel |

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.

#! Contamination Ingress Input Form:

£ End User

" Advanced User / Developer

LINE DATA

‘WA TER PIPE : !<NEINE>
SEWERPIFE  : [<MONE:
CANALLINK  : [<MONE>

POLYGOM LIMK & [ <MOME>

1 I3 AT A T

FIELDS AWAILABLE

SELECT FIELDS
SELECTED FIELDS

MODE DATA

WATER PIPE NODE : [NONE> =]

SEWER FIFE NODE : [<NONE> =1

CANAL NODE : [<NONE> = |

POLYGON NODE  : [<HOME> E3|
SOILDATA

' SOIL DATA FROM THEME

€ SOIL DATA MANUAL ENTRY

SOIL DATA THEME : [<NONE»

=l

Generate input |

Cancel |




3.3.2 Adding shapefiles
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 shapefilesin 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
POLY GON NODE in the IRA-WDS View.

# Contamination Ingress Input Form : x|
& End User " Advanced User / Developer
LINK DATA MODE DATA
WATERPIFE - [\Wistesttheme. shp =l WATER PIFE NODE : ['\widstestnode.shp =l
SEWERPIPE [Seweresttheme.sho =] SEWER PIPE NODE : [Sewertestnode. sho |
CANAL LINK : ICanaItesttheme.shp =1 CANAL NODE : | Canaltestnode. shp B3|
POLYGOM LINE | Fusblink. shp B3| FOLYGOM NODE  © |Fwbnode.shp =]
<MOME> =
SELECT FIELDS = ‘Wilstestnode.shp

FIELDS &valLABLE SELECTED FIELDS * SOILD| Sewertestnode.shp i

Shape Id 1= SOIL DATA THEME - | Canaltestnode.shp

*_coord Y_coord

_coord Z_coord

Z_coord water_dep

Palygon Soil_id

w'ater_dep

Soi_id = =

4 » 4| [v[

Generate input | Cancel |

3.3.2.2 Soil data

SOIL DATA for Contamination Ingress can be defined either through the soil theme,
through manua 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 datafrom

theme

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

Contamination Ingress Inpukt Form :

& EndUser

" Advanced User / Developer

LIMK DATA
WATER PIPE  : [\widstesttheme. shp =
SEWERFIFE  : [Sewertesttheme. shn =l
CANAL LINK : [ Canaltesttherne. shp 3|
POLYGON LINK : [Fuublink shp =l

FIELDS &\vallABLE

Shape
Area
Perimeter
Soibound_
Sail_id
Soil_tupe
Sat_k

Sat_mc
4

SELECT FIELDS

SELECTED FIELDS

Soil_id
Sat_k
Sat_mc
Ini_me
Bulk_den
1
Air_entry
Foiesize
4

NODE DATA
WATER PIPE NODE : [\wdstestnode.shp E3|
SEWER PIFE NODE : [ Sewertestnods. shp =l
CANAL NODE ¢ [Canaltestrode shp 3|
POLYGON NODE - [Fubnods.sho =l
SOIL DATA
& SOILDATA FROM THEME € S0IL DATA MANUAL ENTRY
SOIL DATA THEME : | Soilbound.shp =
=

<MOME>

Guwt.zhp

Generate input |

Cancel |

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:

Contamination Ingress Input Form :

& EndUser

" Advanced User / Developer

LINK DATA
WATERPIFE - [\Wistesttheme. shp =l
SEWERFIFE  : [Sewertesttheme.sho I=|
CANAL LINK i [ Canaltesttheme. shp =1
POLYGON LINK : [Fabink.shp =l
SELECT FIELDS |

FIELDS AvAILABLE

|

SELECTED FIELDS

|»

4 IDI

WATER PIPE MODE © [\wdstestnods.shp

SEWER FIFE NODE : | Sewertestnode.sho

CAMAL NODE

FOLYGOM NODE

" SOIL DATA FROM THEME

MODE DATA
=
=l
: ICana\teslnDde.shp B3|
: [ Fubrode. shp B3|

SOILDATA
@ SOILDATA MANUAL ENTRY

Sail Type: [<User-

Sand

Saturated HC [ Kz, o
Loamy Sand

Initial SMC [ Do, cm3/cm3]: I

Pore Size Index :
Fraction Organic Content [ Foc | :
Organic Carbon Coeff [ Koc | :

irEntry Head [he, cm I

Soil Characteristic Curve Coeff. :
Diffusion Coeff. [ Dp. cm2/day | :
Liquid Phase Decay [ LPD, per hr ] I

Generate input |

Cancel |
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3.3.25 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 aso 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 theinput filefor 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 spatia analysisis 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:

#! Save Ingress Model Input File as...

x|

File Marme: Directories: 0k |
rm c:havirawdshsampledata

- = o - Cancel |

[= avirawds

& :ampledata

Dirives:

[= —

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

! Current Status... x|

Began Job: August 23, B:07:18 PM B:07:27 P

“Wwhorking on List ltem # 3 out of 3
‘Whorking on Second Gluarter...

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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x

Time of Analyziz ; ]
| 500 Cancel

After successfully generating the input file, an Info Message box indicating task
completion is displayed as shown below:

Qmo x|

O Completed

1 Improved Risk Assessment for Water Distribution System { IRA-WDS ) Version 1.0.1 oy [ |

File  Data Preparation Lontamination Ingress Eipe Condition Assessment  Risk Assessment  Window  Model Help
EEREFEERE MW
DR e 1] R

] Wdstestthemeshp |
A

] W dstestnodeshp

] Sewertestthems.sh
o Sewertestnodeshp
] Canaltestthemeshy
] Canaltestnodeshp
] Fublink.shp

] Fwbnods.shp

o
i

3.4.1 Viewing Ingressinput file

=
The user can view the input file in the notepad by clicking on the Q button and
browsing the appropriate output file to view.
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Birgress-rorepsd -l x]

File Edit Faormat Help

[POLYGOM NODE 2]

76 13289.500 4108, 500 22.590 0.500 3
77 13300.500 4106.720 22.530 0,500 3
78 12314.000 4101, 620 22,470 0.500 3
79 13277.300 4100.020 22,750 0.500 3
80 13316.600 4095.650 22.490 0,500 3
81 12316.200 4090, 320 22,520 0.500 3
82 13261, 800 4084, 040 23,070 0.500 3
83 13305.100 4079, 250 22.670 0,500 3
84 13267.400 4078, 040 23,080 0.500 3
85 13271, 000 4076, 200 23,060 0.500 3
86 132983.300 4073.100 22,800 0.500 3
87 13277.500 4070.1%90 23.020 0.500 3

;
1 50i1_did  sat_k  sat_mc Ini_mc Bulk_den koC Aifr_Entry Poresize Diff_coeff rFoC Lig_de

i 29,590 0.430 0,047 1.650 1.000 7.020 1.670 1,000 0. 007 1.000 0.07

2 14,360 0.410 0,057 1,600 2.000 G580 1.270 2.000 0,008 2.000 1.02

3 4.212 0.410 0. 064 1. 500 3.000 17.700 0,852 3.000 0,007 3.000 1.23

4 1.163 0.390 0,101 1.450 4. 000 26.200 0,479 4,000 0. 002 4. 000 1.56
[TIME]

;TIME

500 -J
1| LA
IRA-WDS data viewer

3.4.2 Loadinginput 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:

#! Improved Risk Assessment for Water Distribution System { IRA-WDS } Yersion 1.0.1

Fil= [ata Preparation amination g

[ . eneratelnput Filz
IE’%JI; I ; I I"?"I' Yiew lngress Input File

IRA-WDS1

Pipe Condition Azzessment  Hisk Assezsment Window  Model Help

il

Bun Maodel

] Wdstestthemeshp |4

Dizplay Ingreszs Output in Text Farm

Dizplay | Clutput in Table F
o Wdstestno de.shp isplay Ingress Output in Table Form

- Dizplay Inaresz Output in Shape Form

ﬂ Sewertestthame.zh
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The ‘Load Contamination Ingress Input File' dialogue box is as shown below:

i Load Contamination Ingress Input File : ) £|

LOAD COMTAMINATION INMGRESS IMPUT FILE  [*.IMF]

. 3 |
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:

#2 Load Ingress Model Input file ﬂ

File: M amme: Directories: 0K |
c:havirawdzhzampledata
y = o - Cancel |

[=r avirawds

| ingress. inp

& ampledata

Lizt Filez of Type: Dirives:

| test file 2 I =]

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.

i Load Contamination Ingress Input File : ) £|

LOAD COMTAMINATION INMGRESS IMPUT FILE  [*.IMF]

chavirawdshzampledatahingress. inp

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

1, 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

oK. |
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 Eﬁ 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:

#2 Improved Risk Assessment for Water Distribution System { IRA-WDS } Yersion 1.0.1

Eile  [1ata Preparation LContamination Ingrezs Bipe Condition Azzezzment  Hisk Azzezzment Window  kModel Help
X DE IO B B

_._ = Yiew [ngrezs Input File
Load Input File

ﬂ W dstesttheme.shp |2

Generate Input File

Drizplay Ingress Output in Text Farm

Digplay Ingress Output in T able Form
ﬂ W dstestnode.shp G F

- Dizplay Inaress Output in Shape Form

ﬂ Sewertasttheme sh

ﬂ Sewertestnodeshp

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.

#} Save INGRESS Dutput File ﬂ
File: M amme: Directories: 0K |
ihgrezsout, oL c:havirawdzhzampledata

- = o - Cancel
[=r avirawds

& ampledata

Dirives:

| =]

The program then displays the ‘Task Completed” Result Message Box, as shown
below:

QResut x|

O Task Completed
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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

=
g button or by selecting the Display Output in Text Form submenu from the
Contaminant Ingress menu and browsing the appropriate output file to view.

File Marme:

| ingreszout. out

Lizt Filez of Type:

Directaries:

c:hrawds\zampledata

Dirives:

[= ot
[=r irawds

| Ot files =]

|

—

Cancel

X
ok |
==

Fle Edit Format Help
13340, 758680 4150, 3211646 19. 333008 13341.110357 41081.574810 15.3347509 0. 000034 0. 000077 Canal ;I
13418.368612 4163, 516650 21.838559 13418.623356 4164, 590701 21.815741 0.000120 0. 000000 canal
13496.853542 4134, 262668 22.756015 13496, 653315 4133.155405 22.817849 0. 000000 0. 000686 canal
13529.161266 4121. 743106 21.658350 13528.564 548 4120.646657 21.622297 0. 017711 0. 005003 Canal
13525.094990 4097.167669 22.993632 13526.474934 4095,605357 23, 006894 Q. 000608 0. 012341 Canal
135159.411532 4076, 810376 22.5772868 13520, 790811 40786, 2475920 22.614507 0. 000000 0. 006365 canal
13513.723859 4056, 224104 21.531451 13515.099052 4055,645675 21.981728 0. 000000 0. 001594 canal
13454720409 4125. 840851 22.317382 13456.115045 4125.276220 22.330699 0. 000399 1. 000000 Canal
13449.627867 4105. 267464 20.653150 15451, 010028 4104.703466 20.730531 0. 000182 1. 000000 canal
13444470030 4085.345627 19. 355874 13445.855571 4084. 770631 15.450202 0. 000032 1. 000000 canal
13605.245850 4258.114835 19. 012774 13606, 684538 4257.765678 18.0982180 0. 688059 0. 000060 canal
13596993322 4223.11730L1 23, 806680 13598.437265 4222.790212 23, 887144 Q. 000000 0. 000020 canal
13568.368461 4102.373280 24176184 13569, 758514 4101.8231%4 24, 268136 0. 000000 0. 001594 canal
13563, 580873 4081, 481498 23.859613 13564, 980591 4080, 9147598 23.548160 0. 000003 0. 004435 canal
13558.9709699 4060. 674813 23.544340 13560. 370340 4060.107719 23.575166 0. 000012 0. 001180 canal
13554.224723 4039, 188700 23.216133 13555.611749 4038.605290 23.253800 0. 000016 0.025417 canal
13436.41568% 4083.838750 21.846476 13436.013422 4061.924600 22.061095 0. 000000 0. 000000 canal
13396020055 4074, 283895 22.567850 13396, 596381 4076. 589519 22.544437 0. 000000 0. 000000 canal
13439023035 4250, 595793 19. 058474 134309, 560781 4252.866548 15.940308 1. 000000 0. 000031 canal
13475.711054 4245, 901606 19, 954995 13475,340332 4243, 508802 20, 002228 Q. 000026 Q. 001287 Canal
13512.215721 4240.,424314 20, 702638 13511, 859203 4237.960567 20,751220 0. 000118 1. 000000 canal
13548872185 4231.596323 21.231005 13548.465212 42258.328202 21.251838 0. 000054 0.154200 canal
13416, 544162 4156, 515432 21.732788 13417. 007334 4158.375342 21.713%942 0.031755 0. 000050 Canal
13453.166507 4143. 543882 22.875592 13453.165586 4143.930384 22.875423 0.001111 0. 000034 canal
13512.664183 4242.971394 20. 611602 15513, 505958 4247.142677 20.407679 0. 001387 0. 000000 canal
13455. 026644 4151. 795708 22.787509 13454, 350414 4145, 286621 22.89000L1 Q. 000000 0. 001798 Canal
13454.399414 4149, 286621 22, 890001 13454, 253599 4148, 703246 22.9066872 0. 002154 Q. 002740 Canal
13281. 286043 4203.456051 18.905238 13277.2594049 4205,317683 18.941235 0. 000025 0.001226 canal
13310.852755 4327.153060 18.424261 13310.470234 4325,072567 18.427347 0. 0000686 0. 000075 canal
13518.4987586 4274.306022 19. 075731 13519.357776 4276.1404472 18.9590051 1. 000000 0. 000000 Canal
13364061789 4273.347555 19.424804 13364, 578226 4275.141112 15. 390870 0. 000205 0. 000000 canal
13453.125537 4143. 748028 22.868223 13452, 826841 4142.320133 22.814495 0. 0067480 0. 000016 canal
13460204867 4208.872357 20.653405 13468.477326 4205.601877 20. 813966 0. 000065 1. 000000 canal
13468.477932 4205. 604400 20, 813877 13465, 682554 4194.422152 21. 226104 0. 000028 0. 000814 canal
13452.953042 4142,927732 22.837357 13450.176031 4125,6481209 22.337680 0. 000608 0. 000390 canal
13450.176004 4129, 648004 22.337675 13440, 799805 4127.849600 22.270006 0. 0265905 1. 000000 canal
134409, 799805 4127. 849600 22.270006 13445, 882559 4109.114937 20.753102 0. 000399 0. 000478 canal
13445, 799805 4127.8459600 22.270006 13450, 809261 4127.438267 22.279708 0. 000399 1. 000000 canal
13445.882559 4109.114537 20.753102 15445.435547 4106.977051 20, 580002 1. 000000 0.164289 canal
13445.435547 4106. 977051 20, 580002 13444.662755% 4103.282502 20.342801 0.000478 0. 000066 canal
13445.435547 4106. 977051 20, 580002 13445, 587174 4106.915219 20, 584096 0.000478 1. 000000 canal
13256.022229 4384,452895 18, 608311 13257, 847819 4368,020144 18,615253 0. 080125 0. 080125 waterhodyl
13253.787176 43860, 085543 18, 599811 13256.022229 4364, 452855 18, 608311 0.,0245923 0.024523 Waterhudﬂ
13251.098302 4354, 831415 18. 589586 13253, 787176 4360.085543 18. 596311 0. 010150 0.010150 waterhbodyl
13248.116713 4349, 005315 18.578247 13251. 088302 4354.831415 18. 589586 0.004756 0. 004756 waterhodyl
13242.523188 4338.075422 18.556974 15248.116713 4345, 005315 18.578247 0.002437 0.002437 waterhodyl
13241.432843 4335. 044861 18.552820 15242, 523188 4338.075422 18.556976 0. 001331 0.001331 waterhbodyl
13275.857696 4034, 567293 22.330763 13275.511133 4084, 550537 22.330000 0. 001764 0. 001764 waterhody?
13272.907992 4095.492210 22.372913 13275.857699 4094, 567293 22.330783 0, 000104 0, 000104 waterhody2
13280.657952 4083, 062230 22.3207309 13281, 037109 4082,943350 22.320000 0. 000011 0. 000011 WaterbudyZ
13275.911133 4094, 550537 22.330000 13280.657952 4083, 062230 22.3207309 0. 000002 0. 000002 WaterbudyZ
13308.210487 4087. 9887646 22.275919 13312. 870158 4087.130156 22.268380 0. 000000 0. 000000 watearhody?
13301. 504856 4089, 211422 22.286797 13308. 210487 4087.988764 22.275919 0. 000000 0. 000000 waterhody2
13294.562001 4080.404397 22.257411 13301, 504856 4089.211422 22.286797 0. 000000 0. 000000 waterhody2
13286.262740 4051. 9905546 22.311523 13294, 962001 4000.404397 22.297411 0. 000000 0. 000000 waterhody?
13281.037109 4092.943359 22.320000 13286, 262740 4091.990556 22.311523 Q. 000000 Q. 000000 waterhody2
4] D
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3.6.2 Displaying Ingressoutput 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:

&

File Marmne: Directories: 0k |
| ingrezzout. out c:hrawds\zampledata
SR (|l

[ ingressout.out [=r irawds
[= sampledata

Lizt Files of Type: Dirives:

[ Ot files =] [ x|

FpeilT | ity | it | St [ Loy’ [ Lot [ Ende [ St | L | e
838 13529.700 4237.970 20.929 13547300 4234320 21.181 0.383 1.000§ Sewer
684 13512.400 4241.870 20.665 13512.500 4242250 20647 1.000 0.000 § Sewer
865 13609.600 4257060 18.920 13610.100 4256.940 18.910 1.000 0.000 § Sewer

14 Xl 720 E05 38100 4255941 410 ! .000 ¢ Sewer
ik i 350 5 iR 432038 (27} ) L0337 Sewer
id £ 420 7 430558 T I 000 Sewer
4 i 5l frrrk| ) 0t Sewer
718 i 350 E s 36 Z O1E .000% Candl
718 i 250 E i 2 Z ) 48" Eandl
T4 il i ) 000 - Eandl
i Thd 2 i e ) 000 - Eandl
7 2,840 T4 438371 T ) 000 - Eandl
i 2040 4k frcinic) E7 ) 002 Eandl
836 13373.500 4306.110 18.803 13373.900 4307.420 18.778 0.025 0.000§ Canal
855 13362.600 4268.160 19.444 13362.900 4269.390 19.446 0.000 0.000§ Canal
944 13337.900 4275.000 19.733 13337.600 4273.700 19.721 0.000 0.000§ Canal
944 13316.200 4197.820 19.01 13315.900 4196.530 19.009 0.002 0.000§ Canal
950 13340.800 4190.320 19.333 13341.100 4191.570 19.335 0.000 0.000§ Canal
975 13418.400 4163.520 21.839 13416.600 4164.590 21816 0.000 0.000§ Canal
1016 13496.500 4134.260 22.796 13496. 700 4133160 2z2ma 0.000 0.001 § Canal
1029 13529.200 4121.740 21.658 13525.000 4120650 21622 0.018 0.005 ; Canal
1064 13525.100 4097.170 22,994 13526.500 4096.610 23.007 0.001 0.012 Canal
083 4 07,810 2577 320 076,250 2615 . .006 : Canal
7 ¥ e 230 e ETE 55 £ 1582 ) L0027 Candl
4 ¥ T35 840 27 £, e EEd]| ) - Eandl
i E T8 270 il 14,7 1] ) - Eandl
7 5 8 350 i i 6477 5450 Yl .000% Candl
[ E 268110 i 4387 jEE: ] 000 Candl
il Erchll ErERE a7 ) 000 - Eandl
47 72370 i £ ) 002 Eandl
e i 480 i l:h 4 ) 004" Eandd
i D0 E 7 4 fih i ) 001 - Eandl
114 150 k| lt L 58 ¢ Canl
1097 13436.400 4063.840 21.846 13436.000 4061.920 22.061 0.000 0.000§ Canal
1082 13396.000 4074.280 22.568 13396.600 4076.590 22544 0.000 0.000§ Canal
975 13439.000 4250.600 19.988 13439.600 4252.870 19.940 1.000 0.000§ Canal
918 13475.700 4245900 19.965 13475300 4243510 20.002 0.000 0.001 § Canal
1016 13512.200 4240.420 20.703 13511.900 4237 960 20.751 0.000 1.000§ Canal
1mz 13548500 4231.600 2121 13548.500 4229.330 21.252 0.000 0.154  Canal
1082 13416.500 4156.520 21.733 13417.000 4156380 21714 0.032 0.000§ Canal
1019 13453.200 4143.940 22,876 13453200 4143940 22875 0.001 0.000§ Canal
684 13512700 4242970 20.612 13513.500 4247140 20.408 0.001 0.000 § Canal
] JErAuh] 4781 800 e 3B A0 4145250 FEE) [iXslf] .6z Canal
EE] THELAT 4745250 ] 3R 300 4748700 FEE [iXilE] .03 Canal
€ TR 300 4205450 18508 T3ETT 300 4308350 REET] [iXslf] .t Canal

3.6.3 Displaying Ingress output in shape form

To view the Contamination Ingress Model output in shape file form click on the E
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:

43



#2 Improved Risk Assessment for Water Distribution System { IRA-WDS } Yersion 1.0.1

Eile  [1ata Preparation

=2 [Fx]E] |

LContamination Ingresz

Generate [nput File

Yiew [ngrezs Input File

Bipe Condition Azzezzment  Hisk Azzezzment Window  kModel Help

D]

P@@m : Load Input File
—
ﬂ wes e Sl | Drizplay Ingress Output in Text Farm
ﬂ A Dspla}l Ingress Output n al:ule Farm
- Dhizplay Inagr utput in Shape Form

ﬂ Sewertasttheme sh

ﬂ Sewertestnodeshp

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:

#! Select INGRESS Dutput File ko Convert ...

File Marme:

| ingreszout. out

Lizt Filez of Type:

.l
Directories: 0K |
c:havirawdzhzampledata

= o Cancel
[=r avirawds

& ampledata

Dirives:

| INGRESS Output

=l

—

|

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:

! Dutput Shape File

File M ame:

| IngressOut shp

B wwardad

Cancel

X
Directories: 0K |
C:havirawdshzampledata

= T
[= avirawds

& :ampledata

Dirives:

=l

|

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:

! Improved Risk Assessment for Water Distribution System { IRA-WDS ) ¥ersion 1.0.1 =
w Model Help

A EE

LContamination Ingress Pipe Condition Assessment  Bisk Assessment Wi

« contaminated F’\pzj‘

« Wastestthemeshp

1318093
Sedle 1 139978 ¥

« Wastestnode shp
« Sewertestthemesh
« Sewertestnodeshp
#] Canaltesttheme.shy
#] Canaltestnode shp
] Fublink shp

] Fubnodeshp

+] Soilboundshp
[
—2
=
e

«] @wtshp
[

«] Fressureshp
=

. 2
I :

m
Ll
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