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1  Introduction  

Chemical spills into water infrastructures are problems that threat the security of water 

resources and the environment of the nation. It is complicated that once occurred, one needs 

a large amount of information and effective tools to investigate and comes up with 

reasonable solutions and mitigation measures. Since computational modeling is one of the 

most efficient and effective tools to study contamination transport and spreading the waters, a 

research to develop advanced the computational technology for water infrastructure security, 

proposed by the National Center for Computational Hydroscience and Engineering, the 

University of Mississippi, was sponsored by the Department of Energy, Oak Ridge 

Operations Office (DOE-ORO) via the Southeast Region Research Initiative (SERRI). 

 

The research project developed integrated and comprehensive Computational Tools 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 and user-friendly Graphic User Interface. In addition to the computational 

tools, the investigation of chemical spills requires chemical properties to model the processes 

of the chemical variation and reaction in the water environment. The use of the chemical 

database is also included in this Guide. The Ross Barnett Reservoir, Mississippi, is used as 

the example of numerical simulations; the chemical spill incidents shown are assumed 

scenarios.    

 

The Principle Investigator of this research project is Dr. Sam, S.Y. Wang, Professor and 

Director of the NCCHE. Dr. Yafei Jia, Research Professor and Associate Director of the 

NCCHE directly supervised the design and development of the integrated computational 

models, databases and the graphic user interface. Dr. Yaoxin Zhang, Research Scientist, 

developed the GUI to run the integrated models and visualize the computational results. Dr. 

Xiaobo Chao, Research Scientist of NCCHE and Dr. Tingting Zhu, Post-Doctoral Research 

Associate, developed water quality and chemical spill simulation modules and have major 

contributions to design and development of databases and carried out the task of testing the 

database. Research Assistant, Mr. Mohammad Frihi, Mr. Munther Hammouri helped develop 
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the databases and the installation packages. Many NCCHE members has contributed ideas to 

improve the computational model and the GUI in the process of their development. 

 

This Quick Start Guide provides step-by-step instructions to help new users to run chemical 

spill scenarios using application examples. CCHE-GUI has a user friendly design; numerical 

simulations are conducted in the interactive graphical environment. Two examples are 

provided to demonstrate the chemical spill simulation. For more details of the CCHE-GUI, 

please refer to CCHE-GUI Usersô Manual. 
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2  Flow Simulation  

2.1  Introduction  

This chapter illustrates how to use the CCHE-GUI to simulate the flow fields using the data 

from the Ross Barnett Reservoir in Mississippi.   

2.2  Understanding Projects 

The CCHE-GUI has integrated a convenient file 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 CCHE-GUI supports the following file types: 

the CCHE geometry file (*.geo), the 24-bit Bitmap image file, the 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 CCHE-GUI with three options as follows: 

1. Create a new project by selecting New from File menu or  from Standard toolbar, 

and then load the mesh file into the project.  The CCHE-GUI will copy the mesh file you 

loaded into the directory where your project was created, and then rename it as the same 

name as the project name. In case you are working with an existing project, and you want 

to create a new one, the CCHE-GUI will ask for your confirmation. The name of the 

project will be displayed on the Title  bar. 
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Figure 2-1 

 

2. Open an existing project by selecting Open Project Fileéfrom File menu (Figure 2-2). 

 



Attachment B 

5 

 

Figure 2-2 

 

3. Directly load the mesh file by selecting Open Geometry File from File menu. In this 

case, a project with the same name of the mesh file you loaded will be created 

automatically (Figure 2-3).  

 

 

 

Figure 2-3 
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2.2.2  Project View 

In the CCHE-GUI, a project is composed of the Simulation which is organized by the Cases 

and the Auxiliary Layers  such as Bitmap image and scatter points (Figure 2-4). The 

CCHE-GUI provides the project management or case management capabilities.  

 

 

 

Figure 2-4 

 

A Case is defined as an integration of multiple Runs which use a mesh with the same size 

(Imax * Jmax). Each Case includes mesh, boundary conditions, model parameters (flow 

parameters, sediment parameters, water quality parameters, chemical parameters, and 

cohesive sediment parameters), model final results (flow, sediment, water quality, chemical, 

and cohesive sediment), and model history results (flow, sediment, water quality, chemical, 

and cohesive sediment).  
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To check or view the above components, simply select the desired item. Selecting any item 

of a Case will load the whole Case data. 

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

For each Case, there is a specific directory with the name (ProjectName_Case-CaseNumber) 

created. All the Case components are located in that directory. This file system is 

automatically created and managed by the CCHE-GUI.  

2.2.3  Edit Case 

As a part of the Case management capabilities, the editing functions include loading, 

creating, copying, deleting a case and checking properties of a case.  

To start editing a case, Right-Click  the desired Case, a popup menu will appear as shown in 

Figure 4-5. 

 

 

Figure 2-5 

 

In the Case edit menu: 

Select Load to load a whole Case dataset into the CCHE-GUI. The Case number of the 

dataset will be displayed at the right-bottom corner. 

 

Figure 2-6 

 

Select Newé to create a new Case. (This action needs the confirmation of the users.) 

Select Cloneé to copy a whole Case dataset into a new Case.  
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Select Delete to delete a whole Case dataset and its directory. (This action needs the 

confirmation of the users.) 

Select Properties to check the properties of a Case. The Case Properties dialog window will 

display the Mesh information, Run information and the Notes/Comments of a Case. You 

can also view and edit the boundary conditions, the flow parameters and the sediment 

parameters of a selected run for this Case. 

 

Figure 2-7 

2.3  Open Geo File 

The first step in getting a case ready for simulation is to generate a mesh for the domain of 

interest. A mesh file, a file with a ñ.geoò extension, is required by both the CCHE-GUI and 

the CCHE2D numerical model. The mesh file contains the geometry and the initial 

conditions of the mesh, such as the (x, y) coordinates, the initial bed elevation, the initial 
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water surface level, the bed roughness and the nodal type. In this guide, a mesh file is 

provided with the model. 

¶ Start the CCHE-GUI by either double-clicking the CCHE-GUI icon on your 

Windows desktop or by clicking the icon from the CCHE-GUI group of your 

Windows programs in the start menu.  

¶ Select Open Geometry Fileé in the File menu or click   in the main toolbar. 

Navigate to the directory named Ross-Barnet and select the RBR2d.geo file, then 

click Open. 
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Figure 2-8 

 

If you are not satisfied with the mesh, you can either regenerate a new mesh using CCHE2D 

Mesh Generator or edit the mesh for minor modifications using the Editing  tools of the 

CCHE-GUI.  

2.4  Set Flow Initial Conditions 

In addition to the geometry information, the mesh file also contains the information of the 

initial flow conditions that include the initial water surface level, bed roughness, and initial 

bed elevation. You can use the CCHE-GUI to modify them. Please refer to section 4.4 of 

Users Manual on how to set the initial conditions. 
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¶ Select  or Set Flow I.C. under Set Initial Conditions submenu of Simulation 

menu, the variable Initial Bed Elevation will be selected by default.  

¶ First we set the initial conditions for the water surface. We need a smooth distribution 

from the downstream to upstream. 

o Select the variable Initial Water Surface from the Variable view.  

 

 

Figure 2-9 

 

o Select  on Simulation toolbar or Define a Rectangular Region under Set 

Initial Conditions  submenu of Simulation menu.  

o Zoom in the downstream of the river. Click the first and last point of the end J 

line. In the Set Value dialog, enter value 90.34 and click OK (Figure 2-10).  
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Figure 2-10 

 

o Zoom in the upstream of the river. Click the first and last point of the first J 

line. In the Set Value dialog, enter value 90.36 and click OK (Figure 2-11). 


