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1 Introduction

Chemical spil into water infrastructuresire problens that threatthe security of water
resources and the dronment @ the nation. It iscomplicated that once occurred, one needs

a large amount of information and effective tools to investigate @rdes up with
reasonable solutions and mitigation measures. Since computational modeling is one of the
most efficient and effctive tools to study contamination transport and spreading the waters, a
researcltio develop advanceitie computational technology favater infrastructure security,
proposed by the National Center for Computational Hydroscience and Engineering, the
University of Mississippi, was gonsored by the Department of Energy, Oak Ridge
Operations Office (DOEORO) viathe Southeast Region Research Initiative (SERRI)

The research project develop@itegrated and comprehensi@mputational Todal for

Water Security (WIS-CSSM) which includes computational models for simulating
hydrodynamics of surface waters, sediment transport, water quality and water contamination
of chemical spills. All the computation modules are integrated and controlled by a
comprehensive andserfriendly Graphic User Interfacén addition to the computational
tools, theinvestigationof chemical spillgequires chemical propertiés model the processes

of the chemical variatiomnd readbn in the water environmentThe use of the chemical
database is also included in this Guidilee Ross Barnett Reservoir, Mississippi, is used as
the example of numerical sifations; the chemical spill incidents shown are assumed
scenarios.

The Principle Investigator of this research project is Dr. San, Wang, Professor and
Director of the NCCHE. Dr. Yafei Jia, Research Professor and Associate Director of the
NCCHE directly supervised the design and development ointiegrated computational
models, databases and the graphic user interfaceYaoxn Zhang, Research Scientist,
developed the GUI to run the integrated models and visualize the computational Bsults.
Xiaobo Chao, Research Scientist of NCChittl Dr. Tingting Zhu, PosDoctoral Research
Associate, developed water quality and chemsgall simulation modulesand have major
contributions to design and developmentdastabaseand carried out the task of testing the
databaseResearch Assistan¥jr. Mohammad FrihiMr. Munther Hammourhelpeddevelop
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the databaseand the installation gkage. Many NCCHE members has contributed ideas to
improve the computational model and the GUI in the process of their development.

This Quick Start Guide providestepby-step instructions to help new uséosrun chemical
spill scenarios using applicah examplesCCHEGUI has a user friendly designumerical
simulations are conductedn the interactive graphical environmeritwo examples are
providedto demonstrate thehemical spill simulationFor more detail®f the CCHEGUI,

please referto CCHEUI User s6 Manual
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2 Flow Simulation

2.1 Introduction

This chapteillustrates how to use the CCHEUI to simulatethe flow fields using the data
from theRoss Barnett Reservair Mississippi

2.2 Understanding Projects

The CCHEGUI has integrated a convenidile management system. For this system, the
users are always working with a project (*.cche). A project contains all types of supported
files and the view settings. In this version, the CGBM8I supports the following file types:

the CCHE geometry file (§eo), he 24bit Bitmap image filethe topography database file
(*.mesh_xyz) the Digital Elevation Model file (ASCII, *.asc), and the GIS shape file (*.shp)

2.2.1 Start a Project

The users can start to use the CGEEI with three options as follows:

1. Create a new project by selectingNew from File menu ot from Standard toolbar,
and then load the mesh file into the project. The C&@HAHE will copy the mesh file you
loaded into the directory where your project was createdthenrename it as the same
nameas the project name. In case you are working with an existing pranebtpu want
to create a new one, the CCHRJI will ask for your confirmation. The name of the
project will be displayed on thEtle bar.
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Create New Project :
~| & & o B

Savein: I =) example

IChesfork I Vistula2
I esforkz C)ying

I=) goodwin
IC2) Mississippi
[ unsteady
I Vistula

File: name: Itest_new.n:u:he Save I
Save as type: IEEHE Project Files (*.cche) LI Cancel /l

' CCHE-GUI-Question X

] Do you want to create a new project ?
W) The current project will be closed.

Yes Mo |

Figure 21

2. Open an existing projectby selectingOpen Project F i | fioré File menu(Figure 22).
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2| x|
Look in: IIE'..\ steady flow j - £k -

PRBRZd_Case-I
=l rERZd. cche

File: narne: |HBH2d.cche Open |
Files af type: IEEHE Project File [*.cche] j Cancel |

Figure 22

i

3. Directly load the mesh fileby selectingOpen Geometry Fike from File menu In this
case, a project with the same name of the mesh file you loaded will be created
automatically(Figure2-3).

open 2
Lok in: | 3 steady flow - & 5k B~

I% RBRZd_Case-1

File name: IHEH 2d.geo Open

Files of type: | CCHE_GUI GEQ Files [* geo] = Cancel

il

Figure 23
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2.2.2 Project View

In the CCHEGUI, a project is composed of te#mulation which is organized by th€ases
and theAuxiliary Layers such asBitmap image and scatter points (Figure 24). The
CCHE-GUI provides the project management orecamnagement capabilities.

=% Praject:: RER2d
=3 Simulation
El{:l Case-1
Ela Flow Final Results
b Run-1
-] sediment Final Results

----- Flow Parameters

----- Flow History Results

----- Sediment Parameters

----- Sediment History Results

auxilary Layers

Figure 24

A Caseis defined as an integration of multigRuns which use a mesh with the same size
(Imax * Jmax).Each Case includes mesh, boundary conditiomapdel parameters (flow
parameters, sediment parameters, wajeality parameters, chemical parameters, and
cohesive sediment parameters), model final results (flow, sediment, water quality, chemical,

and cohesive sediment), and model history regfitie/, sediment, water quality, chemical,
and cohesive sediment).
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To check or viewthe above components, simply select the desired item. Selecting any item
of aCasewill load the wholeCasedata.

To refresh or update a project simply click the project name.

For eachCase there is a specific directory with the narRegjectName CaseCaseNumb@r
created. All the Case components are located in that directory. This file system is
automatically created and managed by the CH4H.

2.2.3 Edit Case

As a part of theCase management capabilities, the editing functions include loading
creating, copying, deleting a case and checking properties of a case.

To start editing a cas®ight-Click the desiredCase a popup menu will appear as shown in
Figure 45.

Refresh

Load
s

Mew...
Clone...
Delete

Properties...

Figure 25

In theCaseedit menu:

SelectLoad to load a wholeCase datasetinto the CCHEGUI. The Case number of the
dataset will be displayed at the rigtdttom corner.

Case-1

Figure 26

SelectN e w ¢o create a nev€ase (This action needs the confirmation of the users.)
SelectC | 0 nte @&py a whol€Casedataset into a ne@ase



Attachment B

SelectDelete to delete a wholeCase dataset and its directory. (This action needs the
confirmation of the users.)
SelectPropertiesto check the properties ofGase TheCaseProperties dialog window will
display theMesh information, Run information andthe Notes/Commentsof a Case. You
can also view and edit the boundary conditions, the flow parameters and the sediment
parameters of a selected run for tGesse

B

Yiew/Edit B.C. |

—Meszh
|Ima:-: = I?EI |Ehanges II:I
Pmax = |2?4 |FT'I'ITI = IU
— Run Information
Select Run IHun-'I j
L= | |fomation
Fiun Statuz Succeeded
Run Option Fun flowe girulation from rest
Fram Flow Rest
From Sediment Rest

Yiew/Edit Flow Parameters

Yiew/Edit Sediment Parameters

— Maotez/Comments

Caze-1: Wwiite pour note here,

2.3 OpenGeo File

o]

Cancel

Figure 27

The first step in getting a case ready for simulation is to gemer mesh for the domain of
fil e,geda efxitlésmespiredddy bath the CCHEUI and

the CCHE2D numerical model. The mesh file contains the geometry and the initial
conditions of themesh such as the (xy) coordinatesthe initial bed elevation, the initial

interestA me s h
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water surface level, the bed roughness and the nodal ltydlis guide,a mesh file is
provided with the model.

1 Start the CCHEGUI by either doublelicking the CCHEGUI icon on your
Windows desktop otby clicking the icon fromthe CCHEGUI group of your
Windows programs the start menu

1 SelectOpen Geometry Fileé in the File menu or cIiclJ = in the main toolbar.
Navigate to the directorpamedRossBarnet and select th&kBR2d.geofile, then

click Open.
Open ﬁ
Look in: |_." Ross-Bamet j ] &5 Ev
~RBR2d.geo

File name: |HE=H2|:I.ge-:|
Files of type:  |CCHE_GUI GEO Files (" geo) = Cancel |
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x| [i71] Ed
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3 Initial Water Surface Y =
Bed Roughness 5
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Figure 28

If you are not satisfied with the mesh, you can either regenerate a new mesh using CCHE2D
Mesh Generator or edit the mesh famor modifications using thdzditing tools of the
CCHEGUL.

2.4 Set Flow Initial Conditions

In addition to the geometry iofmation, the mesh file also contains the information of the
initial flow conditions that include the initial water surface level, bed roughness, and initial
bed elevationYou can use the CCHEUI to modify them.Please refer to section 4.4 of
Users Manuleon how to set the initial conditions.

10
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I=ell=IEE:

SNSRI

Selec or Set Flow I|.C. under Set Initial Conditions submenu ofSimulation
meny the variabldnitial Bed Elevation will be selected by default

First we set the initial conditions for the water surface. We megmooth distribution
from the downstream to upstream.

0 Selectthe variabldnitial Water Surface from theVariable view.

[=1-k24 Project:: RER2d
E{_EJ Initial Conditions {Case-13
----- & Initial Bed Elevation
----- & Initial Water Surface
..... $ Bed Roughness
..... & B=d Eradibility
----- & Maximum Deposition Thickness
----- & Maximum Erosion Thickness
#-{_] Layer Thickness
-] Layer Sample
----- & nodal Boundary 1D
] Flow Final Resulks (Run-1)

(|

(|

Figure 29

o Selectl®l on Simulation toolbar orDefine a Rectangular RegiorunderSet
Initial Conditions submenu oBimulation menu

o Zoom in the downstream of the rivélick the first and last point of the end J
line. In the SetValue dialog enter valu€©0.34and clickOK (Figure 210).

11
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Figure 210

0 Zoom in the upstream of the river. Click the first and last point of theJirst
line. In theSetValue dialog enter value€0.36 and clickOK (Figure 211).

12



