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CHAPTER1

INTRODUCTION

1.1 Statement of the Problem

Graphical user interfaces, or GUIs, have revolutionized the microcomputer industry
[1]. The introducing of GUIs to microcomputers has changed not only the look of
microcomputer operating system, but also the feel that applications developed for it have
[2]. And at the same time, GUIs make using a computer a lot easier. Unlike the DOS
prompt, users are presented with a desktop filled with little pictures called icons. With
the help of the visual guide of these icons, users could use their computer knowledge
together with their "common sense" to find out what the program will do. Nowadays,
GUIs have become so popular that almost all personal computers, or PCs, have been
equipped with a window user interface.

Staff in the Water Quality Division of the Oklahoma Department of Environmental
Quality (ODEQ) have developed a Microsoft Excel-based desktop model for evaluation
of water quality in the receiving stream of a wastewater treatment facility. This model is
frequently used to determine the total maximum daily load (TMDL) of toxic pollutants
that a wastewater treatment facility could discharge into a stream while ensuring that the
water quality in the stream meets Oklahoma Water Quality Standards. The desktop

model has been recognized and accepted by the Environmental Protection Agency (EPA)



as a tool for evaluating the total maximum daily load of wastewater facilities in
Oklahoma. Therefore, it is not only used by state agencies for the purpose of regulation,

but also used by some consulting companies, for instance INCOG in Tulsa.
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Figure 1. Part of Input Data Sheet of TMDL Model




Since the model is developed on Microsoft Excel spreadsheets (See Figure 1 for
example) and Excel is a very popular software application, people are finding the desktop
model easy to use according to the ODEQ staff. Unfortunately, this good feature is
accompanied by a major drawback: the model was often changed accidentally without
realizing it by new users or even by some "old-hands" too.

Although Figure 1 shows only part of the input data sheet of the model, it is enough
to demonstrate why mistakes are so easily made. 1) Not all numbers you can see are
input data. Some numbers, such as cells F20 and F21, are calculated based on actual
input data. Most numbers in the "Data" sheet are referenced in the other sheets of the
model. Therefore, if an input datum is accidentally placed in a cell that is calculated
using a formula, the entire model could be wrong. 2) To keep the report of the; model
neat and clear, a lot of cells in the "Data" sheet, for example cells B22, B24 and F43, are
hidden in the background. Any unwanted changes in these hidden cells will also lead to
false results. 3) Other sheets of the model may be changed accidentally too. 4) Certain
options are made by changing a “hidden” cell (in the sense that the user cannot see the
content of the cell). For example, the Water Quality Standards for a stream would be one
of the following three options: Habitat Limited Aquatic Community, Warm Water
Aquatic Community and Cool Water Aquatic Community. The option is made by
changing the value of cell E30 to 1, 2 or 3, respectively, while the user can see nothing in
cell E30 until he/she actually clicks on the cell. The same situation applies to choosing a
reaeration formula and calculating the margin of safety. 5) There is no manual for the
model (maybe it was considered too easy to need a manual). Thus, the potential users

must be taught how to use the model in person.




Some of the above problems could be eliminated by locking the cells which should
not be changed, then protecting the sheets of the model. However, the Margin of Safety
feature of the model will not work when the sheets are protected. In reality, starting from
the same model, different users ended up with slightly different models after using the
original model for a few months. Therefore there is a need to convert the current TMDL
model into a Windows application with good communications between users and model.

Using Visual Basic to create such interfaces is probably the best solution.

1.2 Objects and General Approach

The object this thesis is to use Visual Basic (version 6) to develop Windows user
interfaces for the TMDL model. This new TMDL model will have all of the functions
the old model has with a completely new layout and new features, such as instructions
and/or help, guiding users step-by-step through the whole model. This is to say that the
new model will be easier to use and more user-friendly; and at the same time it will
eliminate any unwanted changes that might happen during the use of the model.

All input parameters will be classified and grouped. Interfaces will be created based
on the classifications of input parameters, and the same thing will be done for tabular and
graphic outputs. There will be interfaces for inputting parameters and interfaces for
displaying the modeling results. The model will be performed in such a manner that
input parameters need to be frequently adjusted to make the simulation results in the
model outputs meet certain water quality standards. Thus, communications among the
interfaces will have to be established so that users could easily move from one interface

to another to modify the input parameters, or to view the tabular or graphic results.




The following design components were considered in developing this water quality

modeling application:

The command menu such as “File”, “View”, “Window”, “Help”, etc.

Icons for the frequently used commands, so that users would have alternative ways to
manipulate the model.

Bring to users’ attention (popping up a message box) if any input data are missing
when a user runs the model.

Provide users a typical range for input parameters if possible. This would be a great
help for new users.

Provide a Help document within a Help menu in the application.




CHAPTERII

LITERATURE REVIEW

Since the ultimate goal of the thesis is to develop a GUI application for the TMDL
water quality model by using Visual Basic, in this chapter, GUI and Visual Basic will be

briefly reviewed.

2.1 Graphical User Interface

GUIs have existed for almost 20 years. According to [3] [4], the first GUI interface
was designed, tested, and extensively prototyped by a group of engineer at the Xerox Palo
Alto Research Center in the late 1970's. However, it has been about 10 years since "the
computer world at large became aware of the importance of GUIs" [5]. The Apple
Macintosh is an example of an early GUI based operating system. GUIs are now the
"dominant model for the user interface of the microcomputer operating systems" [6].

The definition of GUIs may be different in some aspects for users or corporations, but
essentially the whole concept used is similar for all concerned. In [4], the first GUI
interface is described as a display featuring windows, icons, drag-and-drop manipulation
of objects, and formatted text. In [7], a GUI is defined as one that "runs in computer
graphics mode"”. Alan Morse and George Reynolds [8] argue that a true GUI would
include a complete representation of the system being controlled, and would support the

ability to interact with the system through the representation. According to Microsoft, a




true GUI is one that offers a WYSIWYG ( What You See Is What You Get) screen for
output, that looks good and is easy to work with [9].

Ease of use is probably one of the most important factors which contributes to user's
acceptance of GUIs. For a command-based or text-based interface, users will have to
learn all commands needed to use a command-based interface. This might be difficult for
users, especially if that user is a novice. Therefore, Tenopir [10] suggested that command
interfaces are thought to be too complex for infrequent users. GUIs present users with
windows, icons, menus etc., which make it easy to learn and to work with. Recognition
and association of “real-world” objects are always easier than recalling commands. The
field of human-computer interaction (HCI) has shown that GUIs have design components
that fundamentally match the cognitive abilities, expectations, and limitations that a user
brings to a system [4]. In a command-based interface, a date has to be presented as
month/day/year. It can be presented as a calendar in GUISs, letting the user point and click
on a desired date [11]. There is no doubt that the GUI presentation of a date, which offers
a visual object, is easy to understand and looks much better because it is closer to the
user's real-life experiences.

Along with the revolution in how programs look was a revolution in how they feel.
In [2], the author gives an excellent example illustrating how the relationship between
user and program is different for a DOS-based program (command-based interface) and a
Visual Basic program (a GUI application). In the DOS-based program, the six pieces of
data have to be input one at a time, with no opportunity to go back and alter previously
entered information (Figure 2). The program is in control in this case. Figure 3 shows

how an equivalent Visual Basic program gets the same information. The box may be




filled in any order. The user can either type in new information or edit existing
information. When the user is satisfied that all the information is correct, he or she just
clicks on the “Write to Database” button to update the database. The user is in control in

this VB program [2]. In other words, the Visual Basic program is more user-friendly.

Enter Name (Enter EOD to terminate): Bill Clinton

Enter Address: 1600 Pennsylvania Avenue

Enter City: Washington
Enter State: DC
Enter Zipcode: 20500

Enter Phone Number: 202'-39;5-3000

Figure 2. Input screen of a DOS-based program

. [1600 Pennsylvania Avenue |

Figure 3. Input screen of a Visual Basic program




In sum, the benefits of the GUIs are obvious. The GUIs make it easy for users to
learn and to use programs. A well-designed GUI application would offer users more
flexibility and is more user-friendly. But the potential benefits of GUIs are much more
than what we have mentioned here. The GUI, originally introduced primarily to provide
a visual metaphor for an operating system, has already changed our culture in surprising
ways.

When it comes to build a new application, one has to decide which GUI development
tool to use if he or she does not want to build it manually. A variety of development tools
are currently available. In [12], the authors present considerations in how to choose an
appropriate tool when designing a GUI application. Julien [13] lists five GUI
development products for Windows which represent a cross-section of the market. These
products include: 1) Microsoft Visual Basic, 2) Within Technologies’ Realizer, 3)
Borland International Inc.’s Turbo Pascal for Windows, 4) Borland’s ObjectVision, and
5) Asymetrix’s Toolbook. Brief information and comments are also provided for each of
the five products. Julien, in [13], also presents factors to be considered when choosing an
appropriate GUI tool for building a new application. Because one tool is not suited for all
jobs, choosing an appropriate tool requires analyzing and defining the problem to be
solved. Since the TMDL water quality model will be used under Microsoft Windows and
maybe associated with Microsoft Excel, Microsoft Visual Basic is, of course, the first
choice to build the interfaces for the TMDL model.

Head, in [4], presents the design components that a well-designed GUI application

should have from a cognitive standpoint. These components include:




e Providing multiple methods for completing the same task - this allows a user to
choose one that’s easiest for the individual.

e Unfurling commands and menu options as needed - this limits a user’s memory
overload.

e Using icons that rely on users’ recognition of “real-world” objects.

e Creating visual, auditory, or tactile feedback that quickly sends information back to
users.

e Enhancing screen visuals with color, font, shape, arrangement, and contrast - these all
can help a user focus attention on tasks at hand.
These will be used as a guide in designing the interfaces for the Microsoft Excel-

based TMDL water quality model.

2.2 Visual Basic

Microsoft Visual Basic is a popular GUI tool for developing Windows applications.
The latest version, Visual Basic 6, has to work under the Windows 95, 98 or NT
operating systems which account for about 95% of operating systems in personal
computers. As its name suggests, Visual Basic is a visual programming language. But
“Basic” in Visual Basic don’t mean simple [14]. Instead, Visual Basic is based on a
modern structured version of BASIC. Therefore, it is easy to build large applications by
using modular and object-oriented techniques. In 1993, Robert A. DelRossi and Carla
Mathews [15] compared four GUI development tools based on performance,
documentation, technical support and so on. Visual Basic (version 2 at that time) was

considered as the most savvy development tool. Furthermore, according to [1], Visual
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Basic is even said to be “the perfect programming environment for the 1990s™ in the New

York Times. A more recent paper [16] shows that 53 percent of U.S. professional

developers use Visual Basic. Visual Basic is not only the leading development

environment but will continue to gain market share and popularity.

Visual Basic is fundamentally different from the conventional programming
languages, which run from the top down. The core of a Visual Basic program is a set of
'mdepen&ent groups of instructions that are activated by the events they have been told to
recognize. Instead of designing a program to do what the programmer thinks should
happen, users could, to some extent, decide what a Visual Basic program will do.

Visual Basic 6 offers many useful features for developing a good Windows
application. According to [2], two features that make Visual Basic different from almost
any other programming tool are:

e We literally draw the user interface, much like using a paint program.

e After drawing the interface, the command buttons, text boxes, and other objects that
are in a blank window automatically recognize user actions such as mouse
movements and button clicks.

A Visual Basic interface consists of various objects, such as command buttons, text
boxes, option box and so on. These objects are independent from each other. The
programmer will have write code to glue them together to form a complete application.
Each object has its properties and methods. It also has its associated events. Visual

Basic controls these objects' behaviors through manipulating objects' properties and
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methods. Event procedures present the handle to users to let them decide when they want
an event to happen and what event will happen.

Visual Basic allows programmers to build standalone applications, ActiveX Client or
ActiveX server applications. Once programming of an application is finished, Visual
Basic's Setup Wizard can help programmers create a professional looking setup program
for the distribution of the application.

Visual Basic 6 also provides sophisticated error handling for the all-too-common task
of preventing users from bombing an application [1]. So far, error handling techniques
are basically limited within procedure level [17]. One of the most common uses of error
handling is to deal with opening a file, saving to a file, etc. If a user specifies a file to
open and the file does not exist, or if a user specifies a path to save a file and the path is
not correct, a run-time error will be raised. An error handler is the best place to write
code to deal with this type of situations.

In addition, ActiveX is another powerful feature which allows users to build their own
controls. Microsoft invites all parties to write powerful, reusable controls for Visual
Basic. This makes Visual Basic even more powerful. But programmers had to use other
programming languages to write the controls until the release of Visual Basic 5.

Since Visual Basic is a widely used tool, its references are numerous. Among them, I
found books by Howard Hawhee [17][18] and by Peter G. Aitken [20] are excellent
references. For up-to-date new features of Visual Basic, one could refer to Microsoft's
Visual Basic web site [19]. The Visual Basic library on this site allows one to find

functions which cannot be found in most reference books.
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3.1

CHAPTER III

DESKTOP TMDL APPLICATION

Design of User Interfaces

The goal of this application is to provide users an easy to follow user interfaces and to

prevent the model from being changed accidentally by its users. Based upon this goal, it

was decided to embed the Excel-based water quality model in the application. As a

result, users will still be able to view the model, but not be able to make any changes to

the model since the model is part of executable file of the application.

Based on the suggestions of DEQ staffs, input data to the model were divided into

following categories:

Information about modeler

Facility information

Stream characteristics

Water quality standards applying to the stream

Rate constants

Wasteload allocation for the facility (proposed permit limits)
Dissolved Oxygen (D.O.) output and safety factor

Plots of D.O. profile in the stream

These categories sort the input information out in a well organized manner, which

gives users a clear path to follow when inputting information to the model. Therefore, the
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same categories were carried over to the application user interfaces.
This desktop TMDL model has six Visual Basic (VB) standard forms. All six forms
are contained in a parent form, MDIForm1 (Multiple-Document Interface Form). The

names and contents of the six child forms are:

1. frmModel — Hosting the embedded model

2. frmSplash — A cover-up form when the application was opened at the first time.

3. fimTmdll — modeler and facility information, stream characteristics and Water
Quality Standards

4. frmTmdl2 — Rate constants

5. frmTmdl3 — Wasteload allocations, minimum D.O. & safety factor

6. frmTmdl4 — Summarized report & D.O. Plots

The affix ‘frm’ of each name is a type identifier to the variable name, which indicates
the variable is a form object. Similar naming practice can be seen throughout the code of
this application. For example, an integer ‘A’ would be named as “intA’; a string variable
“Text’ would be named as ‘strText’; and so on. This practice is known as Hungarian
Notation, so named for the nationality of its inventor, Charles Simonyi [17].

In addition to the above forms or interfaces, three Visual Basic standard modules
were created to hold functions or procedures that might be used repeatedly in different
interfaces. The use of standard modules was to avoid writing the same lengthy code for
interfaces with the same action. One could simply make a function call or a procedure
call to the function or procedure in standard module to perform the action. As a result,
the code for the application can be reduced dramatically. Besides, standard module is

also a good place to declare public variables that are needed throughout the application.
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In the following sections, the creation and contents of each interface will be discussed

in detail.

3.2 Embedded Model

There are two ways to connect the Excel based water quality model to its user
interfaces. One is to create a link between user interface and the model, and the other is
to embed the model in the interface.

When the Excel model is linked to this application, the Excel model will be stored in
a separate file in Excel format. The application will be able to read data from or write
data to the model. But at the same time, other applications can also read data from or
write data to the model. Therefore, it is still under the risk that the model may be
changed unintentionally.

When the Excel model was embedded into this application at the design time, it will
become part of the application's exe file after compiling. Only programmer of the
application can make changes to the embedded model at the design time. After
compiling of the TMDL application, no one will be able to change the original model.
This leaves users no chance to make any changes to the model. The original model will
be completely safe.

The Excel model was embedded in this interface through an Object Linking and
Embedding (OLE) container (Figure 4). This interface is running in the background and
a user normally does not see it. However, if a user is really interested to see how the
model looks like, he/she could view the model from View menu. This is the only way to
view the model. After viewing the model, he/she can click on the another interface in the

application or make a choice from menu to go back.
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Figure 4. Embedded Excel Water Quality Model

3.3  Splashing Window

When a user try to open an application, it may take a few seconds to load the
application into the memory. Therefore, there may be a gap between a request to open
an application and the application actually opened. Many programmers are using a
splashing window to fill this gap [17]. Indeed, most Microsoft applications, if not all,

have such a window. Word, Excel, PowerPoint and Access etc. all have a splashing
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window. Visual Basic has one too. Since an Excel model was embedded in this TMDL
model application, it was expected to take a while to load everything into memory.
Therefore, a splashing window is also provided for this application (Figure 5).

A splashing window often contains products name, version, Company name and
distribution right etc. Visual Basic 6 provides a template to create a splashing window.

The splashing window for this application is modification of the template.

Desktop Water Quality Model

TM D | Version 100

Created by
Zhengping Yan

Oklahoma State University

This model is free to distribute
o any interested users
December 18, 1999

Figure 5. Splashing Window for Desktop TMDL Model

3.4  Modeler, Facility and Stream information and Water Quality Standards
In the previous section, input information to the water quality model is divided into
eight categories. Of them, modeler and facility information, stream characteristics, water

quality standards for the stream are less likely to be changed again once input because
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they are very much fixed for a given facility. Therefore, within a manageable space, they
are placed in one interface so that user does not have to move to this page very often once

data on this page were input.

ributary lo Washta River

Figure 6. Modeler, Facility and Stream Information and Water Quality Standards

Water quality standards for a stream can be selected by click the corresponding
option box. All other information on this page needs to be input through labeled
textboxes (Figure 6). Information was grouped according to its category. Thus it is easy

for a user to follow. Since every piece of information on the user interface was labeled

18



properly, user would immediately know what data was needed for every entry.
Therefore, new users could learn how to use this model by themselves.

After input data in one textbox, user can press Tab key to go to the next textbox or
click on the next textbox. These features come with Visual Basic, which means a
programmer does not need to write any code to make those happen. In practice, after
inputting one piece of data, a lot of computer users would press the "Enter" or "Return"
key. Based on this understanding, some codes were written to recognize "Enter" key so
that pressing "Enter" key would also take user to next data entry.

When a user moves to a data entry, all text in the entry will be automatically select so
that he/she can immediately start enter data if he/she wants to wipe out the old data.
Another good feature of entering data is when a entry is being edited the color of it's text
will turn red. The color makes it easy for a user to spot where he/she was when he/she
came back from doing something else. When user leave the entry, the color of its text
will changed back to black again. So, there is only one red color entry at a time.

On the top of this interface are six icons that allow users to navigate from one
interface to another. Right arrow icon takes users to the next page and left arrow icon
takes users to the previous page; first page icon brings users to the first input interface
and last page icon leads brings users to the last input interface. Since this is the first input
data page, it does not make sense to go its previous page or run model. Therefore, these
icons were grayed out. To be consistent with other input pages, these icons were still kept
on the page so that all input pages would have the same set of icons.

A menu was designed for each user interface. The menu was made as close as

possible to common menus [22], such as menu of Word, Excel or WordPerfect etc. As a
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result, users who are already familiar with the common applications would be able to
apply their knowledge on menus to this Desktop TMDL Model application directly. It is
like they don't have to learn how to drive again when they get a new car.

All of these efforts are to make this Desktop TMDL Model as user friendly as
possible. The features described above also apply to other user interfaces in this
application. Thus, they will not be repeated in the following sections.

The code for this interface can be found in Appendix A. Some functions or
subroutines called in this interface’s code can be found in the section of standard modules

of Appendix A.

3.5 Rate Constants

This interface holds all water quality rate constants to the desktop model. These rate
constants were grouped in the same way as in the original Excel spreadsheet model so
that the users who ever used the original spreadsheet model will find these parameters
arranged in a familiar and logical way.

As in the spreadsheet model, the reaeration rates are calculated by four different
formulas. Only one formula will be selected for the water quality calculations later in the
model. Therefore, a group of option boxes were used to serve this purpose. The values
of reaeration rates are listed besides each formula. Once a user selects a formula, the
value corresponding to the selected formula will become bold. If a user changes his/her
selection to another formula, the values of the previous selected formula will be set back
to normal and the values of currently selected will become bold. This is easier for a user

to see which formula has been selected.
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Since reaeration rates are determined by stream and flow characteristics, any changes
on stream or flow parameters will results in a change in reaeration rates. Therefore, if a
user makes any changes on the stream or flow parameters, it will automatically
deselected the option made on reaeration rates. And the user will need to reselect a

formula based on the updated values for each formula.

Figure 7. Rate Constants

3.6  Wasteload Allocations, Minimum D.O. and Margin of Safety

21




Once a user inputs all of the information in the above two user interfaces, he/she can
use this interface to determine the proper wasteload allocations for a wastewater
discharge. This interface allows users to change the wasteload for a discharge and to run
the model to see instream D.O. and Margin of Safety (Figure 8). If the instream water
meets water quality standards, the Margin of Safety will be calculated. Otherwise, a
message box will pop up telling the user what needs to be done in order to meet water

quality standards, and then calculations will be halted.

Maximum Loading Minimum Loading Reserved Loading
(/ey} rdsy) | (e
Ce0D5 NH3N CB0DS NH3N CBODS

271 8.1 5.0 15 220
26.1 139 7.5 4.0 186
655 437 3.0 | 6.0 56.5

Figure 8.  Wasteload allocation, minimum D.O. and Margin of Safety
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The way the margin of safety is calculated is completely different from that in the
original spreadsheet model. The margin of safety was computed using Excel’s build-in
function “Solver”. The inconvenience comes from the fact that the user has to respond to
the message box by click on “Yes” or “No” button for each season (spring, summer and
winter). In this application, based on the monotone relationship between the wasteload
and the margin of safety, a new procedure was written to find the margin of safety.
Actually, once the new procedure was written, it replaced the recorded macro (using
Solver function to find the margin of safety) in the spreadsheet model immediately. After
the replacement, with one click on a button, safety factors for all three seasons are found
automatically. This feature was very much welcomed by all users at Oklahoma
Department of Environmental Quality.

If a user decides to look at the plots of instream D.O. profile under all conditions, the
user can navigate to the last interface, detailed reports and D.O. plots, by clicking the

button on upper-right corner of the screen.

3.7 Summarized Report and D.O. Plots

After a successfully model simulation, the last but not the least thing a user will need
is to print out the modeling results.

The report and D.O. plots interface gathers all the input information and summarizes
all necessary modeling results, then presents all the information in the form of a
professional report. A user can print out this summarized report to any chosen printer.
The printouts consist of two parts: five pages of description/tabular information and one

page of D.O. plots. Figures 9 and 10 shows part of the dissolved oxygen plots and part of
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the first page of the summarized report, respectively. A complete summarized report can

be found in Appendix B.

Receiving Stream Dissolved Oxygen Profile

DDE(""W Summer 0.0 cfs DOB(mgﬂ) Summer 1.0 cfs

&BIWBB (milas? 1 I?istancg :miiasg

00_}“‘9"‘3 Spring 0.0 cfs 009('"3"3 Spring 1.0 cfs

b
5
4 7
3
2
1

Igislancg (rnifas‘}

Figure 9.  Dissolved Oxygen (D.O.) Plots

As shown in Figures 9 and 10, users can utilize either the icons on the top of the

screen or the menu of this interface to navigate back to modify the model, if necessary, or

to print out the whole report.

24




Desktop TMDL Model
Oklahoma Department Of Environmental Quality

PERFORMEDBY. John Doe
DATE. 12/18/1999

I. FACILITY INFORMATION
Name of the Facility - City of Clintan

Legal Description : SE/SWISE S18, T1IN, R10W
Design Flow (MGD) : 0.08
County & State : Custer County, Oklahoma

Il. RECEIVING STREAM

Receiving Stream : Unnamed tributary to Washita River
Stream Segment #: 410200

Stream Length (miles) : 50

Streamn Slope (ft/mile) : 5.1

Low Critical Flow, 7Q2 (MGD): 0.0

Manning's Number : 0.10

ll. WATER QUALITY CRITERIA OF RECEIVING STREAM

(WARM WATER AQUATIC COMMUNITY)
Summer : 5.00 mgn
Spring : 6.00 mgn

Figure 10.  Summarized Report of the TMDL Model
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CHAPTER IV

HELP FOR THE DESKTOP TMDL MODEL

There are two types of help files in Microsoft window applications: Winhelp and
HTML help. Winhelp is used in many Microsoft applications, such as Visual Basic 3,
Microsoft Word, Excel etc. in Office 97. However, with the increasing popularity of the
Internet, Microsoft has changed its applications' help to an HTML help system. The
HTML help system has now become the new Microsoft standard [18]. For example,
Visual Basic 6 uses an HTML help system.

A help file for your Visual Basic application needs to be created with a separate help
workshop. An HTML help workshop is a part of the standard package in Visual Basic
6.0 (Professional Edition or Enterprise Edition). For an earlier version of VB, for
example VB 5.0, one could download an HTML Help Workshop from Microsoft's web
site [21]. The help file for the Desktop TMDL Model was created using this workshop.

Before creating an HTML help file for a Visual Basic application, one has to create a
standard HTML file (with the extension of “html”) for each help topics he/she plans to
provide in the application’s help system. Figure 11 is a simple example of such standard
HTML language, which is also one of the help topics for the Desktop TMDL model.

When creating an HTML help file, another very important issue is having a unique
Help Context ID for each help topic. The Help Context ID can be any number, but must

be unique. Based on the contents, help topics are often classified for different levels.
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Then the Help Context ID for a help topic can be assigned according to its classification
level. For instance, if we have two level of classification: main topics and subtopics in
each main topic, then we can assign 100, 200, etc, to the main topics and assign 110, 120,
etc. or 210, 220, efc. to the subtopics, depending on which main topic the subtopics
belong to. If we assign our Help Context ID in this way, it will be easy to track a topic
and its Context ID. At the same time, it leaves some room for inserting additional Help

Context ID if you need to refine your help topic in the future.

<HTML>

<HEAD>

<TITLE>General</TITLE>

</HEAD>

<BODY >

<B><FONT FACE="Arial" SIZE=5><P ALIGN="CENTER">Facility
Information </P>

</B></FONT><P><HR></P>

<P><FONT FACE="Arial">
&nbsp,&nbsp,&nbsp,&nbsp,&nbsp,&nbsp,F301llty information is
used to provide users justifications of the facility so
that the user will know for which facility or discharger
the model was performed. The information includes: </P>
<UL>

<LI>Facility Name

<LI>Legal description (Accurate to 10 acres in USGS Map)
<LI>Design Flow in MGD (Million Gallons per Day)
<LI>Receiving Stream

</UL>

<P>&nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp;0nly the design flow
of the facility will go into the model's calculation.
Other inputs about the facility are for informaticn
only.</P>

</FONT></BODY>

</HTML>

Figure 11. An Example of Standard HTML Language

Once all help topics are prepared in HTML language and a unique Help Context ID is
assigned to each topic, it will be fairly easy to create the help file for a Visual Basic

application. The step-by-step procedure of creating such a help file will not be discussed
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here. Interested readers can find such information in Howard Hawhee's book, MCSD
Visual Basic 6 Exams 70-175 and 70-176 [18].

Once the HTML help file is created, it must be connected to the TMDL application.
This can be easily done in Visual Basic 6 by pointing the HelpFile of the TMDL project
property to the help file being created with the HTML help workshop. Now, when the
TMDL application is running, a user can press the F1 key to get help information, just
like other Microsoft Windows applications such as Word, Excel etc.

A user can also get help information through a Help menu. There is a little trick
when making a help menu work. If we can make the action of clicking on the help menu
equivalent to the action of pressing the F1 key, the help information will show up when
the user clicks on the help menu. This can be done by a function called "SendKey".
Most Visual Basic books don't have any information about functions like "SendKey", but

interested readers can find them in the Microsoft Visual Basic web site [19].
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CHAPTER V

VALIDATION OF THE DESKTOP'TMDL MODEL

Any application must be well tested before it can be delivered to the users. There will
be no exceptions for the Desktop TMDL Model application. Because we have known
what results we should expect from the Desktop TMDL Model, the validation for this
application is relatively straightforward. Basically, the validation was done through two
steps: Carefully debugging and comparing the results of the TMDL application with the
original Excel model results.

First, all of the codes were carefully checked for any type -of errors, from cditorial
errors to logical errors. Any inappropriate codes found were corrected. In-addition, the
application was well tested to make sure all icons, menu items, help information and so
on worked correctly.

Secondly, the results of the Desktop TMDL Model were compared cautiously with
that of the original Excel model with the same input information (Appendix B shows a
complete result of this Desktop TMDL Model and a complete result of the original Excel
model). For all different sets of input information we have ever tried, we always got the
identical results from the above-mentioned two models. This fact proves that the
Desktop TMDL Model application is working the way it was designed to and therefore is

a good valid application to use.
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CHAPTER VI
SUMMARY, RESULTS AND POSSIBLE FUTURE WORK

Visual Basic 6 was used in this study to build a window interface for an Excel-based
water quality model. The Excel-based model has been recognized by the Environmental
Protection Agency and has been used by Oklahoma Department of Environmental
Quality and by other consultants for water quality assessment in Oklahoma. However,
this model was not very user-friendly and undesired changes could be made to the model
accidentally by its users. To overcome these drawbacks, a Windows application was
developed in this study. The developed application was carefully tested and verified to
insure that it would produce the same results as the original Excel-based model. In this
new application, users are not permitted to change the underlying model so that a more
desirable level security has been achieved. In addition, the application is easier to use,
especially for new users. The new application was packaged into two 1.44 MB floppy
disks for installation.

Since the original Excel-based model was embedded into the application, a PC must
have a legal Microsoft Excel application in order to run the developed application. This
is a limitation of this application. Fortunately, Excel is widely available on PCs.
However, if the Excel-based model could be converted to an executable C program, it
would not only eliminate the above limitation but also speed up the application.

The Help system provided in this application was meant mainly for demonstration.
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Therefore, the contents of the Help system in the application certainly can be expanded
to make the application better for users.

As for the Visual Basic 6, the application developed in this study is only one example
of what Visual Basic can do. However, its real power and ability are far beyond what

was used in this study.
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APPENDIX A
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MDIForml and frmModel

Private Sub frmExit Click()
Unlcad Me
End Sub

Private Sub frmNew Click()
Load frmTmdll
frmTmdll. Show
frmTmdll.WindowState = 2
blnNewfile = True
blnChanged = False

End Sub

Private Sub frmOpen Click()
Call OpenFile
End Sub

Private Sub MDIForm Load()
Load frmSplash
DoEvents
' Load the embeded model into memory and set the form invisible.
Load frmModel
Load frmTmdll
frmModel .Hide

Unload frmSplash
Set frmSplash = Nothing

blnNewfile = True
End Sub

Private Sub MDIForm_QueryUnload(Cancel As Integer, UnloadMode As
Integer)
'This event will fire before any forms are actually unloaded.
'Therefore, this is a good place to remind user to save changes
'before exiting the application.

If Not blnasked Then

ExitRpp Me.ActiveForm

End If
End Sub
1

Private Sub MDIForm Resize()
' This routine ensures that the MDI parent form will not
' be resized smaller then the following specified size.
If Me.WindowState = 0 Then
If Me.width < 12000 Then Me.width = 12000
IZ Me.height < 10000 Then Me.height = 10000

L
n




End If
End Sub

Private Sub midExit Click()
Dim Message As String
Dim ButtonsAndIcons As Integer
Dim title As String
Dim Response As Integer

Message = "Are you sure you want to quit?”
ButtonsAndIcons = vbYesNo + vbQuesticn
title = "The message Program"
Response = MsgBox(Message, ButtonsAndIcons, title)
If Response = vbYss Then
End
End If
End Sub

Private Sub Form Load()

Me.OLEl.CreateEmbed App.Path & "\TMDL.xls"
End Sub
'

Private Sub frmmConst Click()
frmTmdl2.Show
Me .Hide

End Sub

Private Sub frmmFacility Click()
frmTmdll.Show
Me.Hide

End Sub

Private Sub frmmWLA Click()
frmTmdl3. Show
Me.Hide

End Sub

Ll
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Form FrmTmdll
Option Explicit

Private Sub Form Activate()
If Me.WindowState <> 2 Then
Me.WindowState = 2
If frmModel.Visible Then
frmModel .Hide
End If
End If
Me.SetFocus
End Sub
]

Private Sub Form QueryUnload(Cancel As Integer, UnloadMode As Integer)
If Not blnasked Then
Dim canceled As Boolean
canceled = CloseForm(Me)
Cancel = canceled
End If
End Sub

Private Sub Form Resize ()
' This routine will make sure the form will have enough
' room to hold all command buttons in the title bar.
If Me.ScaleWidth > 10000 Then
Me.lbltitlebar.width = Me.ScaleWidth - 6285
Me.cmdRun.left = Me.lbltitlebar.width + 4320
Me.cmdView.left = Me.cmdRun.left + 975
Else
If Me.WindowState <> 0 Then
Me.WindowState = 0
End If
Me.width = 10000
Me.lbltitlebar.width = Me.ScaleWidth - 6285
Me.cmdRun.left = Me.lbltitlebar.width + 4320
Me.cmdView.left = Me.cmdRun.left + 975
End If
' This is to set the minimum height of the form.
If Me.height < 8500 Then
If Me.WindowState <> 0 Then
Me.WindowState = 0
End If
Me.height = 8500
End If
End Sub
]

Private Sub frmlCascade Click()
MDIForml.Arrange vbCascade
End Sub

Private Sub frmlClose_Click()
CloseForm Me



End Sub
Private Sub frmlContent Click{)
SendKeys "[f1}"

Private Sub frmlRate Click()
frmTmdl2.Show
Me.Hide

End Sub

Private Sub frmlExit Click()
ExitApp Me

Private Sub frmlInput Click()
updateInput
End Sub

Private Sub frmlModel Click()
Dim strMsg ARs String
Dim button As Integer

strMsg = " Desktop Water Quality Model " & vbCrLf _
& " Version 1.0.0" & vbCrLf _
& vbCrLf _
& " Zhengping Yan" & vbCrLf & vbCrLf_
& " This application was created for a Master's" & _
& vbCrLf
& " Degree thesis in Computer Science at 0S0. " & _
& vbCrLf
& ™ B December 18, 1999 "

button = vbOKOnly

MsgBox strMsg, button, "About TMDL Model"”

End Sub

Private Sub frmlMcdelview Click()
If Me.WindowState <> 0 Then
Me.WindowState = 0
! On Error Resume Next
frmModel.Show
frmModel .OLEl.SetFocus
Else
frmModel . Show
frmModel .QLEl.SetFocus
End If
End Sub

Private Sub frmlNew Click()

If blnNewfile = False And blnChanged = True Then
Dim strMsg As String
Dim button As Integer
Dim intResponse As Integer
strMsg = "Do you want to save the current Model?”
button = vbYesNoCancel + vbExclamation
intResponse = MsgBox(strMsg, butteon, "Warning"”)




If intResponse = vb¥Yes Then
SaveData
DoEvents
Load frmTmdll
ElseIf intResponse = vbNo Then
Load frmTmdll
End If
Else
Load frmTmdll
End If
End Sub
r

Private Sub frmlOpen Click()
Call OpenFile

Private Sub frmlPlot Click()
frmTmdld .Visible = True
DoEvents
frmTmdld .VScrolll.Value = B6
If Not frmTmdl4.Justplot Then

frmTmdld4.Picture2.Cls
Figure frmTmdl4.Picture2
DrawPlot frmTmdld4.Picture2
frmTmdl4d.Justplot = True
End If
Me.Hide
End Sub

Private Sub frmlPrint Click()

'Send Report to DEFAULT printer.
Report Printer

DoEvents

'Send D.O. plots to default printer
Figure Printer

DoEvents

DrawPlot Printer

Private Sub frmlPrinter Click()
MDIForml.CommonDialogl.ShowPrinter
End Sub

Private Sub frmlReport_Click()
frmTmdl4 .Visible = True
frmTmdl4 .VScrolll.Value = 0
If Not frmTmdl4.justreport Then

frmTmdl4 .Picturel.Cls
Report frmTmdld.Picturel
frmTmdl4 . justreport = True
End If
Me.Hide
End Sub



Private Sub frmlSave Click()
If blnNewfile Then
SaveDataAs MDIForml.CommenDialogl
Else
SaveData
End If
End Sub
Private Sub frmlSaveAs Click()
SaveDataAs MDIForml.CommonDialogl
End Sub

Private Sub frmlWLA Click()
frmTmdl3.Show
Me.Hide

End Sub

Private Sub pages Click(Index As Integer)
Select Case (Index)

Case 2:
frmTmdl2.Visible = True
If frmTmdl2.WindowState = 0 Then
frmTmdl2.top = 0
frmTmdl2.left = 0
End If
frmTmdll.Hide
Case 3:
frmTmdl3.Visible = True
If frmTmdl3.WindowState = 0 Then

frmTmdl3.top = 0
frmTmdl3.left = 0
End If
frmTmdll.Hide
End Select
End Sub

Private Sub cmdRun_Click()
If Not chkcount Then
MsgBox "An aeration formula has not been selected yet!”
End If
L)

Call updateWLA
Call getDO

Call safetyMargin
Call getSafety

L

Me.Hide
frmTmdl3. Show

Private Sub Textl Change(Index As Integer)
' If the values regarding to flow, stream characteristics
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' has been changed, the asration rate might be changed too.
' This routine makes ycu salect an aeration formula again before
' runing the model.
If Index >= 6 And chkcount Then
Dim I As Integer
For I = @ To 3
If frmTmdl2.0ptionl{I).Value Then
frmTmdl2.0ptionl (I).Value = False
End If
Next
chkcount
End If

False

1l

blnChanged
End Sub

True

Private Sub Textl GotFocus(Index As Integer)
' The routine will highlight text when the textbox get focus,
' so that user can immediately type information he/she wants
' to input without deleting the existing text first.
L)
Me.Textl (Index) .Text = Trim(Me.Textl (Index) .Text)
Me.Textl (Index) .Sellength = Len (Me.Textl (Index) .Text)

' Change text to red when editing.
Me.Textl (Index) .ForeColor = vbRed
End Sub

Prlvate Sub Textl LostFocus(Index As Integer)
Change text color back to normal when leaving the textbox.
Me.Textl (Index) .ForeColor = vbBlack
' This routine adjusts the position of text to make the
' user interface attractive.
Select Case Index
Case 0 To 6, 8, 9
Me.Textl (Index).Text 2 " & Me.Textl (Index).Text
Case 7, 10 To 14
Me.Textl (Index) .Text
End Select
End Sub

L " & Me.Textl (Index) .Text

Private Sub Textl KeyDown(Index As Integer, KeyCode As Integer,
Shift As Integer)

' It is a common practice to press the "Return" key after finishing
' inputing data in the text box. This routine is to let the text
' box recognize the Return key. When the RETURN key 1s pressed, the
next text
' will got focus, so the user can start next input.

If KeyCode = vbKeyReturn And Index < 14 Then

Me.Textl (Index + 1).SetFocus

End If

End Sub
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From FrmTmdl2

Private Sub cmdRun Click()
If Not chkcount Then
MsgBox "An aeration formula has not been selected yet!"
End If
Call updateWLA
Call getDO
Call SafetyMargin
Call getSafety

Me.Hide
frmTmdl3.Show

frmTmdld .Justplot = False
End Sub

Private Sub Form Activate()
If Me.WindowState <> 2 Then
Me.WindowState = 2
If frmModel.Visible Then
frmModel.Hide
End If
End If
End Sub

Private Sub Form QueryUnload(Cancel As Integer, UnloadMode As Integer)
If Not blnasked Then
Dim canceled As Boolean
canceled = CloseForm(Me)
Cancel = canceled
End If

Private Sub Form Resize()
' This routine will make sure the form will have enough
' room to hold all command buttons in the title bar.
If Me.ScaleWidth > 10000 Then
Me.lbltitlebar.width = Me.ScaleWidth - 6285
Me.cmdRun.left = Me.lbltitlebar.width + 4320
Me.cmdView.left = Me.cmdRun.left + 975
Else
If Me.WindowState <> 0 Then
Me.WindowState = 0
End If
Me.width = 10000
Me.lbltitlebar.width = Me.ScaleWidth - 6285
Me.cmdRun.left = Me.lbltitlebar.width + 4320
Me.cmdView.left = Me.cmdRun.left + 975
End If
" This is to set the minimum height of the form.
If Me.height < 8500 Then
If Me.WindowState <> 0 Then



Me.WindowState = 0
‘End If
Me.height = 8500
End If

Private Sub frm2Cascade_Click()
MDIForml.Arrange vbCascade

Private Sub frm2Close Click()
Call CloseForm(Me)

Private Sub frm2Content_ Click()
SendKeys "({F1}"

Private Sub frm2Exit Click()
ExitApp Me
End Sub

Private Sub frm2Input Click()
updateIlnput
End Sub

Private Sub frm2Model Click()
If Me.WindowState <> 0 Then
Me.WindowState = 0
frmModel . Show
frmModel .OLEl.SetFocus
Else
frmModel . Show
frmModel .OLEl.SetFocus
End If

Private Sub frm2New Click()

If blnNewfile = False And blnChanged = True Then
Dim strMsg As String
Dim button As Integer
Dim intResponse As Integer
strMsg = "Do you want to save the current model?"
button = vbYesNoCancel + vbExclamation
intResponse = MsgBox(strMsg, button, "Warning")
1

If intResponse = vbYes Then
SaveData
DoEvents
Load frmTmdll
ElseIf intResponse = vbNo Then
Load frmTmdll
End If
Else
Load frmTmdll
End If 2
End Sub



Private Sub frmZOpen_Click[]
RetrieveData MDIForml.CommonDialogl

Private Sub frmZPlot_Click{}
frmTmdld.Visible = True
DoEvents
frmTmdl4 .VScrolll.Value = 86
If Not frmTmdl4.Justplot Then

frmTmdl4.Picture2.Cls
Figure frmTmdl4.Picture2
DrawPlot frmTmdl4.Picture2
frmTmdl4. Justplot = True
End If
Me.Hide

End Sub

Private Sub frm2Print Click()
'Send Report to DEFAULT printer
Report Printer
DoEvents

'Send D.O. plots to the default printer.
Figure Printer

DoEvents

DrawPlot Printer

End Sub

Private Sub frm2Printer Click()
MDIForml.CommonDialogl.ShowPrinter

Private Sub frm2Report Click()
frmTmdl4.Visible = True
frmTmdld4.VScrolll.Value = 0
If Not frmTmdl4.justreport Then

frmTmdl4.Picturel.Cls
Report frmTmdl4.Picturel
frmTmdl4. justreport = True
End If
Me.Hide

Private Sub frm2Runmodel Click()
If Not chkcount Then
MsgBox "An aeration formula has not been selected yet!"
End If
L)

Call updateWLA
DoEvents

Call getDO
DoEvents

Call SafetyMargin
DoEvents

Call getSafety

frmTmdl4.Justplot = False

4



frmTmdld . justreport = False
End Sub
Private Sub frm2Save_Click()
If blnNewfile Then
SaveDatals MDIForml.CommonDialogl
Else
SaveData
End If

Private Sub frm2SaveAs_Click()
SaveDataAs MDIForml.CommonDialogl

Private Sub frm2Stream Click()
frmTmdll. Show
Me.Hide

Private Sub frm2WLA Click()
frmTmdl3.Show
Me.Hide

End Sub

Private Sub Optionl GotFocus(Index As Integer)
Dim obj As Object
Set obj = frmModel.OLEl.object.sheets("Data")
1

obj.range("F57").Value = Index + 1

If it is the first time to selected the aeration formula,
get the wvalues for each formula from the embeded Excel
model and set chkcount nonzero. Otherwise skip the
following part of the code.

- m = -

If Not chkcount Then
Call updatelnput
' Return aeration rate by Tsivoglu's formula.
Me.txtk2(1l).Text = obj.range("F46") .Text
Me.txtk2(0) .Text = obj.range("H46") .Text

' Return aeration rate by the Turney-Harris formula.
T

Me.txtk2(3) .Text
Me.txtk2 (2) .Text

L}

I

obj.range ("F49") .Text
obj.range ("H49") .Text

' Return aeration rate by the Texas formula.
Li
Me.txtk2(5) .Text
Me.txtk2 (4) .Text
L

obj.range ("F52") .Text
obj.range("H52") .Text

I

' Return aeration rate by the Owens et al. Formula.
Me.txtk2(7) .Text
Me.txtk2 (6) .Text

L

obj.range ("F55") .Text
obj.range ("H55") .Text

chkcount = True



End IZ
' Make the selected asration rats coldfacs
For I =0 To 7
Me.txtk2(I).Font.Bold = False
Mext
I = Index * 2

Me.txtk2{(I).Font.Bold = True
Me.txtk2(I + 1) .Font.Bold = True

Set obj = Nothing

Private Sub pages_Click(Index As Integer)
Select Casz (Index)
Case 0:

frmTmdll.Visible = True

If frmTmdll.WindowStatsa
frmTmdll.top = 0
frmTmdll.left = 0

End If

frmTmdl2.Hide

0 Then

Case 1:
frmTmdll.Visible = True
If frmTrmdll.WindowStatea
frmTmdll.top = 0
ErmTmdll.left = O
End I
frmTmdl2.Hide

0 Then

Case 2:
frmTmdl3.Visible = True
If frmTmdl3.WindowState = 0 Then
frmTmdl3.top = 0
frmTmdl3.left = 0
End If
frmTmdl2.Hide
Case 3:
frmTmdl3.Visible = True
If frmTmdl3.WindowState
frmTmdl3.top = 0
frmTmdl3.left = 0
End If
frmTmdl2.Hide
End Selszct
End Sub

0 Then

0

Private Sub txtPara Change (Index As Integer)
Dim I As Integer
For I =0 To 3
If Me.Optionl(I).Value = True Then
Me.Optionl(I).Value = False
End If
Next
chkcount = False
blnChanged = True
End Sub
L)
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Private Sub txtParz GotFocus{Index Rs Intsger)
Me.txtPara(index) .Text = Trim(Me.txcPara(Index).Tex:)
'Select the whole text and change color tc red.
Me.txtPara (Index) .Sellength = Len(Me.txtPara(Indexz; .Text)
Me.txtPara (Index) .ForeColor = vbRed

End Sub

]

Private Sub txtPara KeyDown(Index As Integer, KeyCoce As Integsr,
Shift As Integer)

' It is a common practice to press the "Return" key after finishing
' ipputing data in the text ktox. This routine is to let the tesxt
' box recognize the Return key. When the RETURN key is presssd, the
' next text will get focus, so the usexr can start ths next input.

If KeyCode = vbKeyReturn And Index < 9 Then

Me.txtPara(Index + 1) .SetFocus

End If

End Sub

Private Sub txtPara_ LostFocus(Index As Integer)

Me.txtPara(Index) .Text = " " & Me.txtPara(Index).Texz
Me,txtPara(Index) .ForeColor = wbBlack
End Sub
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Form frmTmdl3

Option Explicit

Private Sub cmdRun Click()

If Not chkcount Then
Dim strMsg As String
Dim butfeons As Integer
strMsg = "An aeration formula has not been selected yet!"
buttons = vbOKOnly + vbExclamation
MsgBox strMsg, buttons, "Reminder"
Exit Sub

End If

]

Dim I As Integer

For I = 21 To 41
frmTmdl3.txtwla(I) .Text = ""

Next I

Call updateWLA
DoEvents

Call getDO
DoEvents

Call SafetyMargin
DoEvents

Call getSafety

frmTmdl4 . Justplot = False
frmTmdl4.justreport = False
End Sub

Private Sub cmdView Click()
frmTmdl4 .Visible = True
DoEvents
frmTmdl4.VScrolll.Value = 86
If Not frmTmdld.Justplot Then

frmTmdl4.Picture2.Cls
Figure frmTmdl4.Picture?2
DrawPFlot frmTmdld.Picture2
frmTmdld.Justplot = True
End If
frmTmdl3.Hide
End Sub

Private Sub Form_ Activate()
If Me.WindowState <> 2 Then
Me.WindowState = 2
If frmModel.Visible Then
frmModel.Hide
End If
End If
End Sub
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Dim canceled As Bcolean
cancsled = CloseForm(Me)
Cancel = canceled
End If
End Sub

rivate Sub Form Resize()

If Me.ScaleWidth > 10000 Then
Me.lbltitlebar.width = Me.ScaleWidth - 6285
Me.cmdRun.left = Me.lbltitlebar.width + 4320
Me.cmdView.left = Me.cmcdRun.left + 975

Else

If Me.WindowState <> 0 Then
Me .WindowState = 0
End If
Me.width = 10000
Me.lbltitlebar.width = Me.ScaleWidth - 6285
Me.cmdRun.left = Me.lbltitlebar.width + 4320
Me.cmdView.left = Me.cmdRun.left + 975
End If
' This is to set the minimum height of the form.
If Me.height < 8500 Then
If Me.WindowState <> 0 Then
Me .WindowState = 0
End If
Me.height = 8500
End If
End Sub
[}

Private Sub frm3Cascade_Click()
MDIForml.Arrange vbCascade

End Sub

r

Private Sub frm3Const_Click()
frmTmdl2.Show
Me.Hide

End Sub

Private Sub frm3Content_Click()
SendKeys "(F1}"

End Sub

]

Private Sub frm3Input_Click()
updatelInput
End Sub

Private Sub frm3Model Click()
If Me.WindocwState <> 0 Then
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Me.bWindowStete = 0
frmMcocel . Show
frmMocdel .OLE1l.SetFocus

Elss
frmModzi.Shew
frmMcd=l.0LE! . SetFocus
End If

End Sub

Private Sub frm3New Click()
If blnNewfile = False And blnChanged = True Then
Dim strMsg As String
Dim button As Integer
Dim intResponse As Integer
strMsg = "Do you want to save the current Model?"
button = vbYesMoCancel + vbExclamation
intRespense = MsgBox(strMsg, button, "Warning")
If intRespcnse = vbYes Then
SaveData
DoEvents
Load frmTmdll
Elself intResponse = vibNo Then
Load frmTmdll
End If
Else
Load frmTmdll
End If
End Sub

Private Sub frm3Plot_Click()
frmTmdld .Visible = True
DoEwvants
frmTmdl4.VScrolll.Value = 86
If Not frmTmdl4.Justplot Then

frmTmdl4 .Picture2.Cls
Figure frmTmdl4.Picture2
DrawPlot frmTmdl4.Picturs2
frmTmdl4 .Justplot = True
End If
Me.Hide
End Sub

Private Sub frm3Print Click()
'Send Report to the DEFAULT printer.
Report Printer
DoEvents
'Send D.0. plots to the default printer.
Figure Printer
DoEvents
DrawPlot Printer
End Sub



Private Sub frm3Printer Click()
MDIFcrml.CommonDizlcgl.Show2rinter

End Sub

r

Private Sub frm3Reporz Click{}
frmTmdld.Visible = True
frmTmdl4.VScrolll.Value = 0
If Not frmTmdld4.justreport Then
frmTmdl4.Picturel.Cls
Report frmTmdld4.Picturel
frmTmdld . justreport = True
End If
Me.Hide *
End Sub

Private Sub frm3Close Click()
Call CloseForm(Me)
End Sub

Private Sub frm3Exit_ Click()
ExitApp Me
End Sub

Private Sub frm30Open Click()
RetrieveData MDIForml.CommconDialogl

End Sub

'

Private Sub frm3Runmodel Click()
If Not chkcount Then
MsgBox "An aeration formula has not been selected yet!"
End If
L}
Dim I As Integer
For I = 21 To 41
frmTmdl3.txtwla (I).Text = ""
Next I

Call updateWLA
DoEvents

Call getDO
DoEvents

Call SafetyMargin
DoEvents

Call getSafety

frmTmdl4.Justplot = False
frmTmdl4 . justreport = False
End Sub
1

Private Sub frm3Save Click()
If blnNewfile Then



SaveDatalhs MDIFcrml.CommonDizlcgl
Else
SavsData
End If
End Sub

Private Sub frm3SaveBAs Click{)
SaveDatzAs MDIForml.CommenDialegl
End Sub

Private Sub frm3Stream Click()
frmTmdll . Show
Me.Hide

End Sub

Private Sub pages Click(Index ARs Integer)
Select Case (Index)
Case O0:

frmTmdll.Visible = True

If frmTmdll.WindowState
frmTmdll.top = 0
frmTmdll.left = 0

End If

frmTmdl3.Hide

0 Then

Case 1:
frmTmdl2.Visibla = True
If frmTmdl2.WindowState
frmTmdl2.top = 0
frmTmdl2.left = 0
End If
frmTmdl3.Hide
End Select
End Sub
]

0 Then

Il

Private Sub txtwla_Change(Index As Integer)
blnChanged = Trus
End Sub

Private Sub txtwla GotFocus(Index As Integer)
Dim intSpacePos As Integer
Dim intLength As Integer
If Index < 9 Then
intSpacePos = InStr(Me.txtwla(Index), " ")
Do While intSpacePos > 0 And intSpacePos < 2

intLength = Len(Me.txtwla(Index)) - 1
Me.txtwla (Index) = Right (Me.txtwla(Index), intLength)
intSpacePos = InStr(Me.txtwla(Index), " ")
Loocp
End If

Len(Me.txtwla (Index) .Text)
vbRed

1l

Me.txtwla(Index).Sellength
Me.txtwla(Index) .ForeColcr
End Sub

Il

W
2




Private Sub txtwla KeyDown(Index As Integer, KeyCede As Integer,
Shift As Integer)
If KeyCode = vcKeyReturn And Index < § Then
Me . txtwla(Index + 1) .Seifccu
End If
End Sub

Private Sub txtwla LostFocus(Index As Inceger)
Me.txtwla(Index).ForeColor = vbBlack
L)

Dim intSpacePos As Integer
Dim intLength As Integer

If Index < 9 Then
intSpacePos = InStr(Me.txtwla(Index),
Do While intSpacePos > 0 Rnd intSpacePos < 2

"n n }

intLength = Len(Me.txtwla(Index)) - 1
Me.txtwla(Index) = Right (Me.txtwla(Index), intLength)
intSpacePos = InStr(Me.txtwla(Index), " ")
Loop
Me.txtwla (Index) .Text = " " & Me.txtwla(Index).Text
End If
End Sub

n
(¥}



Then the Help Context ID for a help topic can be assigned according to its classification
level. For instance, if we have two level of classification: main topics and subtopics in
each main topic, then we can assign 100, 200, etc. to the main topics and assign 110, 120,
etc. or 210, 220, etc. to the subtopics, depending on which main topic the subtopics
belong to. If we assign our Help Context ID in this way, it will be easy to track a topic
and its Context ID. At the same time, it leaves some room for inserting additional Help

Context ID if you need to refine your help topic in the future.

<HTML>

<HEAD>

<TITLE>General</TITLE>

</HEAD>

<BODY >

<B><FONT FACE="Arial" SIZE=5><P ALIGN="CENTER">Facility
Information </P>

</B></FONT><P><HR></P>

<P><FONT FACE="Arial">

&nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; Facility information is
used to provide users Jjustifications of the facility so
that the user will know for which facility or discharger
the model was performed. The information includes: </P>
<UL>

<LI>Facility Name

<LI>Legal description (Accurate to 10 acres in USGS Map)
<LI>Design Flow in MGD (Million Gallons per Day)
<LI>Receiving Stream

</UL>

<P>&nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp;0Only the design flow
of the facility will go into the model's calculation.
Other inputs about the facility are for information
only.</pP>

</FONT></BODY>

</HTML>

Figure 11. An Example of Standard HTML Language

Once all help topics are prepared in HTML language and a unique Help Context ID is
assigned to each topic, it will be fairly easy to create the help file for a Visual Basic

application. The step-by-step procedure of creating such a help file will not be discussed
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Privats Sub frmdCons:t Click()
ErmTmdl2.Show -
Me.Hide

End Sub

Private Sub frmdContent_Clicki}
SendKeys "(FLl}"
End Sub

Private Sub frm4Zxit Click()
ExithApp Me
End Sub

Private Sub frm4Model Click()
If Me.WindowState <> 0 Then
Me.WindowStzte = 0
frmModel . Show
frmModel .OLEl.SetFocus
Else
frmModel. Show
frmModel .OLELl.SetFocus
End If
End Sub

Private Sub frmd4Print Click()
'Send Report to DEFRULT printer
Report Printer
DoEvents
'Send D.0. plots to default printer
Figure Printer
DoEvents
DrawPlot Printer
End Sub

Private Sub frm4Printer Click()
MDIForml.CommcnDialeogl.ShowPrinter
End Sub

Private Sub frmdSave_Click()
1f blnNewfile Then
SaveDataAs MDIForml.CommonDialogl
Else
SaveData
End If
End Sub

Private Sub frmdSavels Click()
SaveDatals MDIForml.CommonDialogl



Priwvate Supb frmd4Strszm Clicik()
frmTmdll.Show B
Me.Hids

Ead Sub

Private Sub frmdWLA Click()
frmTmdl3.Show
Me.Hide

End Sub

Private Sub HScrolll Change()
Dim intLeft As Integer
Dim intRight As Integexr
Static intHvalue As Integer
Dim intChange As Integer
intLeft = Me.Picturel.left
intRight = intLeft + Me.Picturel.width
intChange = intHvalue - Me.HScrolll.Value

Select Case Abs (intChange)
Case Is > 10:
If intChange > 0 Then
Me.Picturel.left = 100
Me.Picture2.lefr = 100
Else
intLeft = Me.ScaleWidth - Me.Picturel.width - 400
Me.Picturel.left = intleft
Me.Picture2.left = intleft
End IZ
Case Is <= 10:
If intChange < 0 Then
If intRight > Me.ScaleWidth - 400 Then
Me.Picturel.left = intLeft + intChange * 150
Me.Picture2.left = intLeft + intChange * 150
End If
Else
If Me.Picturel.left < 100 Then
Me.Picturel.left = intLeft + intChange * 150
Me.Picture2.left = intlLeft + intChange 150
End If
End If

*

End Select

]

intHvalue = Me.HScrolll.Valte
End Sub

Private Sub Picturel KevDown (XeyCode As Integer, Shift As Integer)
Select Case KeyCods
Case vbKeyPageDown:



If Me.VScrclli.Value <= 83 Then
'must ersurz the sum is less than 150
Me.VScreill .Vzlue = M2 _ VScrcolll . Value + 17
Elss
Me.VScrolll . Vzlue = 100
End IZf
Case vbKeyPagelo:
If Me.VScrolll.Value >= 17 Then
'must ensure value after subirzcticn is >= 0
Me.VScrolll.Value = Me.VScrolll.Value - 17
Else
Me.VScrolll.Valus = C
End If

Case vbKeyUp:
If Me.VScrolll.Value > 0 Then
Me.VScrolll.Value = Me.VScrolll.Value - 1
End If
Case vbKeyDown:
If Me.VScrolll.Value < 100 Then
Me.VScrclll.Value = M2.VScrolll.Value + 1
End If
End Select
End Sub

Private Sub Picture2 KeyDown{KeyCode As Integer, Shift As Integex
Select Case KeyCode
Case vbKeyPageDown:
If Me.VScrolll.Value <= 83 Then
'the max of value is defined as 100, if starting value is
'greater than 83, the sum will be over 100 --> runtime error
Me.VScrolll.Value = Me.VScrolll.Value + 17
Else
Me.VScrolll.Value = 100
End If
Case vbKeyPageUp:
If Me.VScrolll.Valus >= 17 Then
'for the same reazson, we must ensure the value never go
'down below zerc. otherwise, cause a runtime error
Me.VScrolll.Value = Me.VScrolll.Value - 17
Else
Me.VScrclll.Value = 0
End If
Case vbKeyUp:
If Me.VScrolll.Value > 0 Then
Me.VScrolll.Value = Me.VScrolll.Value - 1
End If
Case vbKeyDown:
If Me.VScrolll.Value < 100 Then
Me.VScrolll.Value = Me.VScrolll.Value + 1
End If
End Select
End Sub
T

—

Private Sub Toolparl BuittonClick(ByVal button As MSComctlLib.button)
Select Case button.Index

L
~1



=

Case
frmTmdll.Visible = True

e .Hide

Case 2:
frmTmdl3.Visible = True
Me.Hide

Case 3

Me.VScreolll . Value = 86
If Not Justplot Then
Me.Picture2.Cls
Figure Me.Picture2
DoEvents
DrawPlot Me.Picture2
Justplot = True
End If
Case 4:
Me .VScrolll.Value = 0
If Not justreport Then
Report Me.Picturel
justrepcrt = True
End If
Case 5:
'Send Report to DEFAULT printer
Report Printer
DoEvents
'Send D.O. plots to default printer
Figure Printer
DoEvents
DrawPlot Printer
End Select
End Sub

Private Sub VScrolll_Change()
Dim lngTop As Long
Dim lngTopl As Long
Static intValue As Integer
Dim intChange As Long

lngTop = Me.Picturel.top
IlngTopl = Me.PictureZ.top
intChange = intValue = Me.VScrolll.Value

Me.Picturel.top = lngTop + intChange * 925
Me.Picture2.top = lngTopl + intChange * 925

intValue = Me.VScrolll.Value
End Sub
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Standard Module

Option Explicit
L

' Defind Form lewel variables.
These variables will be used toc open, close, save or exit a file.

Public binNewfile As Boolean 'new file
L
Public CurrentMName As String 'name of opened file

* True if a text being edited has changed
Public blnChanged As Boolean

Public blnasked As Boolean 'used before exit

This is to check if aeration rates in form frmTmdl2 needs to be
updated.
Public chkcount As Boolean

o . e e o o s . S S T T T e o T S S S o oy e o o B o . . e . o .

Sub checkInput!}
bDim I As Integer, J-As Integer
Dim title As String
Dim msg As String
Dim flag As Integer
Dim reply

Dim obj As Cbject
S=2t obj = frmModel.OLEl.cbject.sheets("Data")

' This routine will first test if all required data input
' are provided by the user. If all data are inputed, the
' routine will display the modeling results. Otherwise,

' the program halts, gives a warning message and returns
' to the input data page.

' Step 1l: test if all entries in the Modeler section have inputs.
For I =0 To 2
If Len(frmTmdll.Textl(I)) = 0 Then
title = "Insufficient Input”
msg = "No data was inputed in one of the entries in the" _
& vbCrLf & "Modeler section. Please fill out all " & _
"entries then try again."
flag = vbOKOnly + vbExclamation
reply = MsgBox(msg, flag, title)
End If
Next

' Step 2: test if all entries in the Facility & Dischrge section
! have inputs.
For I = 3 To 8

If Len(frmTmdll.Textl(I)) = 0 Then
title = "Insufficient Input”
msg = "No data was inputed in one of the entries in the" _
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& vbCrLf & "Facility & Discharge section. Please " &
"o

£ill out™ & vbCrLf & "all entries then try again."

flag = vbOKOnly + vbExclamation
reply = MsgBox(msg, £flag, title)
End If
Next

stap 3: test if all entries in the Stream section
have inputs.
For I = 9 To 14
If Len(frmTmdll.Text1(I)) = 0 Then
title = "Insufficient Input"”
msg = "No data was inputed in one of the entries in the" _
& vbCrLf & "Receiving Stream section. Please " & _
"fill out all entries” & vbCrLf & "then try again."
flag = vbOKOnly + vbExclamation '
reply = MsgBox(msg, flag, title)
End If
Next

' Stpe 4: test if all entries in the Rate Constants section
! have inputs.
For I = 0 To 9

If Len(frmTmdl2.txtPara(Il)) = 0 Then
title = "Insufficient Input"”
msg = "No data was inputed in one of the entries in the" _
& vbCrLf & "Rate Constants at 20° C section. Please " &

"fill out all entries"”" & vbCrLf & "then try again."
flag = vbOKOnly + vbExclamation
reply = MsgBox(msg, flag, title)
End If
Next
Set obj = Nothing
End Sub

Sub updatelnput ()
Pim I As Integer
Dim obj As Object
Set ob] = frmModel.CLEl.object.sheets("Data")
L
'Update model with information on Form #1.
With frmTmdll

obj.range("E4").Value = .Textl(0).Text '- Engineer
obj.range ("E3").Value = .Textl(3).Text '- Facilty name
obj.range ("ES") .Value = Val(.Textl(2).Text) '- Date performed
obj.range ("C9").Value = .Textl(4).Text '- Location
cbj.range ("Cl0") .Value = .Textl(3) .Text '- County
obj.range("H9") .Value = Val(.Textl(6).Text) '- Segment #
obj.range ("D12") .Value = Val(.Textl(7).Text) ' - Design flow
obj.range("D13") .Value = .Textl(9).Text '- Strea name
obj.range ("F15").Value = Val(.Textl(10).Text) '- 7Q2
obj.range("H14") .Value = Val(.Text1l(1l).Text) '- Stream length
obj.range ("F17").Value = Val(.Textl(12).Text) '= Stream slope
obj.range ("F18") .Value = Val(.Textl(13).Text) '- Side slope
obj.range("F19") .Value = Val(.Textl(l4).Text) '~ Mannings' #
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For I = 0 To 2 ' Water Quality Standards
If .Optionl(I).Value Then
obj.range("E30") .Value = I + 1
End If
Next

End With

)

'Update embedded model with data from Form #2.
With frmTmdl2

obj.range("F43").Value = Val(.txtPara(0).Text) '- K1
obj.range ("H65") .Value = Val(.txtPara(l).Text) '- Ks, summer
obj.range ("G65") .Value = Val|(.txtPara(2).Text) '- Ks, spring
cbj.range ("F65") .Value = Val(.txtPara(3).Text) '- Ks, winter
T
obj.range("H61") .Value = Val(.txtPara(4).Text) '- 50D, summer
obj.range ("G61") .Value = Val(.txtPara(S5S).Text) '- SOD, spring
obj.range ("F61") .Value = Val(.txtPara{6).Text) '- S0D, winter
r
obj.range ("H63") .Value = Val(.txtPara(7).Text) ‘- KN, summer
obj.range ({"G63") .Value = Val(.txtPara(8).Text) '- KN, spring
obj.range ("F63") .Value = Val{.txtPara(9).Text) '- KN, winter

End With

Set ob]j = Nothing

End Sub

Sub updateWLA()
Dim obj As Object
Set obj = frmModel.OLEl.object.sheets("Data")
'
With frmTmdl3
' Update CBODS

obj.range("B72").Value = Val(.txtwla(0).Text) ' summer
obj.range("B73").Value = Val(.txtwla(l).Text) ' spring
obj.range("B74") .Value = Val(.txtwla(2).Text) ' winter
' update NH3-N

obj.range("C72").Value = Val(.txtwla(3).Text) ' summer
obj.range("C73").Value = Val(.txtwla(4).Text) ' spring
obj.range("C74").Value = Val(.txtwla(5).Text) ' winter
' update D.O.

obj.range("D72").Value = Val(.txtwla(6).Text) ' summer
obj.range("D73").Value = Val(.txtwla(7).Text) ' spring
cbj.range("D74").Value = Val(.txtwla(8).Text) ' winter

End With

Set obj = Nothing

End Sub
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Sub getDO()

Dim obj As Object
Set obj = frmModel.OLEl.object.sheets("Data")

With frmTmdl3
' Minimum D.O. under 0.0 cfs condition

.Extwla(9).Text = obj.range("C1l09").Text ' summer
-txtwla(1Q) .Text = obj.range("Cl10").Text ' spring
.btxtwla(ll) .Text = obj.range("C1l11").Text ' winter

' D.0. sags under 0.0 cfs condition

.txtwla(12) .Text = obj.range("E109").Text ' summer
.txtwla(l3) .Text = obj.range("E110").Text ' spring
.txtwla(1l4).Text = obj.range("E11ll").Text ' winter

' Minimum D.O. under 1.0 cfs condition

.txtwla(15).Text = obj.range("F109").Text ' summer
.txtwla(l6) .Text = obj.range("F110").Text ' spring
-txtwla(17) .Text = obj.range("F111").Text ' winter

' D.O. sags under 1.0 cfs condition

-txtwla(18) .Text = obj.range("H109").Text ' summer
.txtwla(l9).Text = obj.range("H11l0").Text ' spring
.txtwla (20) .Text = obj.range("H111").Text ' winter

End With

Set obj = Nothing

End Sub
]

Sub getSafety()

Dim obj As Object

Set obj = frmModel.OLEl.cbject.sheets("Data")

With frmTmdl3

' Get safety factor for the Summer.

r
.txtwla(21).Text = obj.range("B96¢").Text ' CBOD max
.txtwla(22) .Text = obj.range("C96").Text ' NH3-N max
.txtwla(23) .Text obj.range ("D96").Text ' CBOD alloc
.txtwla(24) .Text = cbj.range("E96").Text ' NH3-N alloc
.txtwla(25) .Text = cbj.range("F96").Text ' CBOD resved
.txtwla(26) .Text = ob].range("G96").Text ' NH3-N resved
.txtwla(27).Text = obj.range("H96").Text ' Safety

' Get safety factor for the spring.

.txtwla(28) .Text = obj.range("B97").Text ' CBOD max

.txtwla(29) .Text = obj.range("C97").Text ' NH3-N max
.txtwla(30) .Text = obj.range("DS7").Text ' CBOD alloc
.txtwla(31) .Text = obj.range("E97").Text ' NH3-N alloc
.txtwla(32).Text = obj.range("F97").Text ' CBOD resved
.txtwla(33) .Text = obj.range("G97").Text ' NH3-N resved
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-txtwla(34).Text = obj.range("HS7").Text ' Safety

" Get safety factor for the winter.

L§
.txtwla(35) .Text = obj.range("B98").Text ' CBOD max
.txtwla(36) .Text obj.range ("CS88") .Text ' NH3-N max
.txtwla(37) .Text obj.range ("DS8").Text ' CBOD alloc
.txtwla (38B).Text obj.range ("E98").Text ' NH3-N alloc
.txtwla (39) .Text obj.range("F98") .Text ' CBOD resved
.txtwla(40) .Text obj.range ("G9B") .Text ' NH3-N resved
-txtwla(41l).Text = obj.range("HS98").Text ' Safety

I

End With
Set obj = Nothing
End Sub

'This general procedure will generate a nicely oragnized report of the
'TMDL model based upon the information from each input form and
'the results of the embedded model.
L}
Public Sub Report (prtObj As Object)

Dim intPos As Integer, intNum As Integer

Dim intMargin As Integer

Dim intWidth As Integer

Dim N As Long

Dim y As Long

Dim strText As String

Dim strWord As String

intMargin = 1440
With prtObj
'If Not prtObj Is Printer Then .Cls
prtObj.Font.Bold = False
.Font.Size = 10
If Not prtObj Is Printer Then 'Show page separator on the Form.
.Cls
For N = 0 To 3
y = 15840 * (N + 1) - 50
prtObj.Line (0, y)-{12240, y + 100), 8, B
Next N

.CurrentX intMargin
.CurrentY = 720
prtObj.Print "Page 1 of 6"
Else ' No page separator on Printer.
.CurrentX = intMargin
.CurrentY 720
prtCbj.Print "Page "; Str(l); " of &"
End If
L}

'Print Title

.Font.Name = "New Times Roman"

.Font.Size 16

.Font .Bold = True

strText = "Desktop TMDL Model"

.CurrentX = (12240 - .TextWidth(strText)) / 2



CHAPTER IV

HELP FOR THE DESKTOP TMDL MODEL

There are two types of help files in Microsoft window applications: Winhelp and
HTML help. Winhelp is used in many Microsoft applications, such as Visual Basic 35,
Microsoft Word, Excel etc. in Office 97. However, with the increasing popularity of the
Internet, Microsoft has changed its applications' help to an HTML help system. The
HTML help system has now become the new Microsoft standard [18]. For example,
Visual Basic 6 uses an HTML help system.

A help file for your Visual Basic application needs to be created with a separate help
workshop. An HTML help workshop is a part of the standard package in Visual Basic
6.0 (Professional Edition or Enterprise Edition). For an earlier version of VB, for
example VB 5.0, one could download an HTML Help Workshop from Microsoft's web
site [21]. The help file for the Desktop TMDL Model was created using this workshop.

Before creating an HTML help file for a Visual Basic application, one has to create a
standard HTML file (with the extension of “html”) for each help topics he/she plans to
provide in the application’s help system. Figure 11 is a simple example of such standard
HTML language, which is also one of the help topics for the Desktop TMDL model.

When creating an HTML help file, another very important issue is having a unique
Help Context ID for each help topic. The Help Context ID can be any number, but must

be unique. Based on the contents, help topics are often classified for different levels.
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Do
intPos = InStr(strText, " ")
strWord = left(strText, intPos)
strText = Mid(strText, intPos + 1)
intWidth = .CurrentX + .TextWidth(strWord)
N=N+1
If intWidth > 12240 - intMargin Then
prtObj.Print
prtObj.Print Tab(52);
End If
prtObj.Print strWord;
Loop While (N < 20000 And intPos <> 0)

Else ' The name fits on one line.
prtObj.Print strText

End If

.CurrentY = .CurrentY + 60

prtObj.Print Tab(20); "Stream Segment # :"; Tab(52);

prtObj.Print Trim(frmTmdll.Textl (6) .Text)

L]

.CurrentY = .CurrentY + 60

prtObj.Print Tab(20); "Stream Length (miles) :"; Tab(52);

prtObj.Print Trim(frmTmdll.Textl(1ll) .Text)

T

.CurrentY = .CurrentY + 60

prtObj.Print Tab(20); "Stream Slope (ft/mile) :"; Tab(52);

prtObj.Print Trim(frmTmdll.Textl(1l2).Text)
]

.CurrentY = .CurrentY + 60
prtObj.Print Tab(20); "Low Critical Flow, 7Q2 (MGD) :";
prtObj.Print Tab(52); Trim(frmTmdll.Textl1l(10).Text)

.CurrentY = .Current¥ + 60

prtObj.Print Tab(20); "Manning's Number :"; Tab(52);
prtObj.Print Trim(frmTmdll.Textl(14) .Text)

1

'Print Water Quality Standards in Stream.

.Font.Size = 12

.CurrentX = intMargin

.CurrentY = .CurrentY + 400

prtObj.Print "III. WATER QUALITY CRITERIA OF RECEIVING STREAM"
]

Dim Excelobj As Object
Set Excelcbj = frmModel.OLEl.object.sheets("Data")
r

.CurrentY = .CurrentY¥ + 200

.Font.Size = 11

prtObj.Print Tab(33); "(":

prtObj.Print Excelobj.range ("B28") .Text;
prtObj.Print ")"

]

.CurrentY = .CurrentY + €0

prtObj.Print Tab(40); "Summer : "; Tab(55);
prtObj.Print Excelobj.range("G30").Text; " mg/l"
L)

.CurrentY = .CurrentY + 60

prtObj.Print Tab(40); "Spring : "; Tab(55);



prtlObj.Print Excelobj.range("G31").Text; " mg/lL"

.CurrentY = .Current¥Y + 60
prtObj.Print Tab(40); "Winter : "; Tab(55);
prtObj.Print Excelobj.range("G32").Text; " mg/l"

"Print Coefficiennts at 20 degres C.

.Font.Size = 12 N
.CurrentX = intMargin

.CurrentY = .CurrentY + 400

prtCbj.Print "IV. RATE CONSTAMNTS AT 20 DEGREE C"
L}

.CurrentY = .CurrentY + 200

.Font.Size = 11

prtObj.Print Tab(20); "CBOD Decay Rate, Kl (/day) :"; .Tab(60);
prtObj.Print Trim(frmTmdl2.txtPara(0).Text)

.CurrentY = .CurrentY + 60

If Excelobj.range("F15").Value = 0 Then
prtCbj.Print Tab(20); "Rearation Rate, K2 (/day) :"; Tab(60);
prtObj.Print Excelobj.range ("HS5B8").Text;

prtObij.Print Tab(68); "-- under 0.0 cfs"
.CurrentY = ,CurrentY + 60
prt0bj.Print Tab(60); Excelobj.range("F58").Text;
prtObj.Print Tab(68); "-- under 1.0 cfs"
Else
prtObj.Print Tab(20); "Rearation Rate, K2 (/day) :"; Tab(60);
prtObj.Print Excelobj.range("F58").Text; " -- under 7Q2 flow"
End If
1
y = .CurrentY + 100
.CurrentY = .CurrentY + 200
prtObj.Print Tab(64); "Summer"; Tab(81); "Spring";
prtObj.Print Tab(9%6}); "Winter"

.CurrentY = .CurrentY¥ + 60

prtObj.Print Tab(20); "CBOD Settling Rate, KS (/day) :";
prtObj.Print Tab(67); Trim(frmTmdl2.txtPara(4).Text);
prtObj.Print Tab(82); Trim(frmTmdl2.txtPara(5).Text);
prtObj.Print Tab(97); Trim(frmTmdl2.txtPara(6).Text);

)

.CurrentY = .CurrentY + &0

prtCbj.Print Tab(20); "NBOD Decay Rate, KN (/day) :";
prtObj.Print Tab(67); Trim(frmTmdl2.txtPara(7).Text);
prtObj.Print Tab(82); Trim(frmTmdl2.txtPara(8).Text);
prtObj.Print Tab(97); Trim(frmTmdl2.txtPara(9).Text);

.CurrentY = .CurrentY + 60

prtObj.Print Tab(20); "Sediment Oxygen Demand, SOD (g/ft2/d) :";
prtObj.Print Tab(67); Trim(frmTmdl2.txtPara(l).Text);
prtObj.Print Tab(82); Trim(frmTmdl2.txtPara(2).Text);
prtObj.Print Tab(97); Trim(frmTmdl2.txtPara(3).Text);

'prtObj.Line (6400, y)-(10800, y)

'prtObj.Line -(10800, y + 1400)
'prtObj.Line -(6400, y + 1400)
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'prtObj.Line - (6400, y)
'

End With
B e o ST h T b T o o b bt b e R o
'This is the end of Page #1
With prtObj

'.Font.Bold = False

.Font.Size = 10

If prtObj Is Printer Then
prtlbj.NewPage
.CurrentX = intMargin
.CurrentY = 720
prtObj.Print "Page 2 of 6"

Else
.CurrentX = intMargin
.CurrentY 15840 * 1# + 720
prtObj.Print "Page 2 of 6"

End If

L]

.Font.Size = 12

.CurrentX = intMargin

.CurrentY = .Current¥ + 780

prtObj.Print "V. PROPOSED WASTELOAD ALLOCATIONS (WLA)"

L)

|

.Fent.Size = 11
.CurrentY = .CurrentY + 600
y = .CurrentY - 100

'Draw a simple table for WLA.
prtObj.Line (2400, y)-(9500, y)
prtObj.Line -(9500, y + 1400)
prtObj.Line -(2400, y + 1400)
prtCbj.Line -(2400, y)

)

prtObj.Line (2400, y + 400)-(9500, y + 400)
prtObj.Line (3800, y)-(3800, y + 1400)

'Fill the table

.Font.Size = 10

.CurrentX = intMargin

.CurrentY = y + 100

prtObj.Print Tab(48); "CBOD"; Tab(67); "NH3-N"; Tab(85); "D.0."
Ll

.CurrentY = .CurrentY¥ + 100

prtObj.Print Tab(30); "Summer"; Tab(50);
prtObj.Print Trim(frmTmdl3.txtwla(0).Text); Tab(69);
prtObj.Print Trim(frmTmdl3.txtwla(3).Text); Tab(87):
prtObj.Print Trim(frmTmdl3.txtwla(6).Text)

1

.CurrentY = .CurrentY + 60

prtObj.Print Tab(30); "Spring"™; Tab(50);
prtObj.Print Trim(frmTmdl3.txtwla(l).Text); Tab(69);
prtObj.Print Trim(frmTmdl3.txtwla(4).Text); Tab(87);
prtCbj.Print Trim(frmTmdl3.txtwla(7).Text)
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.CurrentY = .Current¥Y + 60

prtObj.Print Tab(30); "Winter"; Tab(50);
prtObj.Print Trim(frmTmdl3.txtwla(2).Text); Tab(69);
PrtObj.Print Trim(frmTmdl3.txtwla(5).Text); Tab(87);
prtObj.Print Trim(frmTmdl3.txtwla(68).Text)

r

'Print Reserved Capacity or Safety Factox.

.CurrentX = intMargin

-CurrentY = .CurrentY + 1000

-Font.Size = 12

prtObj.Print "VI. RESERVED CAPACITY AND SAFETY FACTOR"

.Font.Size = 10

.CurrentY = .CurrentY + 600
Yy = .Current¥ - 100

]

'Draw a rectangular table for Reserved capacity and safety factor.
prtObj.Line (1500, y)-(10700, y)

prtObj.Line -(10700, y + 2000)

prtObj.Line -(1500, y + 2000)

prtObj.Line -(1500, y)

L)

'horizontal lines

prtObj.Line (2800, y + 650)-(9300, y + 650)
prtObj.Line (1500, y + 1000)-(10700, y + 1000)
'vertical lines

prtObj.Line (2800, y)-(2800, y + 2000)
prtObj.Line (5000, y)-(5000, y + 2000)
prtobj.Line (7200, y)-(7200, y + 2000)

y + 2000)

prtObj.Line (9300, y)-(9300,
1

.CurrentX = intMargin

.CurrentY = y + 100

prtObj.Print Tab(35); "Maximum Loading"; Tab(60);
prtObj.Print "Allocated Loading"; Tab(85);
prtObj.Print "Reserved Loading"; Tab(105);
prtObj.Print "Reserved/Max"

L)

.CurrentY = .CurrentY + 40

prtObj.Print Tab(20); "Season";

prtObj.Print Tab(40); "(lbs/day)"; Tab(65); "(lbs/day)";
prtObj.Print Tab(90); " (lbs/day)"; Tab(110); "(%)"

.CurrentY = .CurrentY + 100

prtObj.Print Tab(35); "CBODS5"; Tab(47); "NH3-N"; Tab(59);
prtObj.Print "CBOD5"; Tab(71); "NH3-N"; Tab(83);
prtObj.Print "CBODS5"; Tab(95); "NH3-N"; Tab(107);

]

.CurrentY = .CurrentY + 100

prtObj.Print Tab(20); "Summer"; Tab(37);

prtObj.Print Trim(frmTmdl3.txtwla(2l).Text); Tab(49);

prtObj.Print Trim(frmTmdl3.txtwla(22).Text); Tab(6l);

prtObj.Print Trim(frmTmdl3.txtwla(23).Text); Tab(73);

prtCbj.Print Trim(frmTmdl3.txtwla(24).Text); Tab(835);

prtObj.Print Trim(frmTmdl3.txtwla(25).Text); Tab(%97):

prtObj.Print Trim(frmTmdl3.txtwla(26).Text); Tab(109);
prtObj.Print Trim(frmTmdl3.txtwla(27).Text)
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.CurrentY = .CurrentY + 60

prtObj.Print Tab(20); "Spring"; Tab(37);

prtObj.Print Trim(frmTmdl3.txtwla(28).Text); Tab(49);
prtObj.Print Trim(frmTmdl3.txtwla(29).Text); Tab(6l);
prtObj.Print Trim({frmTmdl3.ctxtwla(30).Text); Tab(73);
prtObj.Print Trim(frmTmdl3.txtwla(31l).Text); Tab(85);
prtObj.Print Trim(frmTmdl3.txtwla(32).Text); Tab({97);
prtObj.Print Trim(frmTmdl3.txtwla(33).Text); Tab(109);
prtObj.Print Trim(frmTmdl3.txtwla(34) .Text)

'

.CurrentY = .CurrentY + 60

prtObj.Print Tab(20); "Winter"; Tab(37);

prtObj.Print Trim(frmTmdl3.txtwla(35) .Text); Tab(49);
prtObj.Print Trim(frmTmdl3.txtwla(36).Text); Tab(61);
prtObj.Print Trim(frmTmdl3.txtwla(37).Text); Tab(73);
prtObj.Print Trim(frmTmdl3.txtwla(38) .Text); Tab(85);
prtObj.Print Trim(frmTmdl3.txtwla(39).Text); Tab(97);
prtObj.Print Trim(frmTmdl3.txtwla(40).Text); Tab(109);
prtObj.Print Trim(frmTmdl3.txtwla(41).Text)

'Print the Location of DO sags.

'Print Reserved Capacity or Safety Factor.

.CurrentX = intMargin

.Current¥ = .CurrentY + 1000

.Font.Size = 12 .
prtObj.Print "VII. LOCATIONS OF D.OC. SAGS"

L)

.Font.Size = 10

.Current¥ = .CurrentY + 600

y = .CurrentY - 100

"

'Draw a rectangular table for Reserved capacity and safety factor.
prtObj.Line (2500, y)-(9500, y)

prtObj.Line -(9500, y + 1950)

prtObj.Line -(2500, y + 1950)

prtObj.Line -(2500, y)

]

'"Horizontal lines
prtObj.Line (2500, y + 950)-(9500, y + 950)
prtObj.Line (3700, y + 350)-(9500, y + 350)

'Vertical lines
prtObj.Line (3700, y)-(3700, y + 1950)
prtObj.Line (6500, y)-(6500, y + 1350)

.CurrentX = intMargin

.CurrentY = y + 100

prtObj.Print Tab(55); "0.0 cfs"; Tab(85); "1.0 cfs"
L

.CurrentY = .CurrentY + 100

prtObj.Print Tab(32); "Season";

prtObj.Print Tab(45); "Min D.O."; Tab(60); "River Mile";
prtObj.Print Tab(78); "Min D.O."; Tab(93); "River Mile"
"

' CurrentY = .CurrentY + 60
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priObj.Print
priObj.Print

.CurrentY =
prtObj.Print
prtObj.Print
prtObj.Print
prtCbj.Print
prtObj.Print

.CurrentY
prtObj.Print
prtObj.Print
prtObj.Print
prtObj.Print
prtObj.Print

1

.Current¥Y =
prtObj.Print
prtObj.Print
prtObj.Print
prtObj.Print
prtObj.Print

End With

Set Excelobij

Tab(46);
Tab(7%);

.CurrentY

Tab(32);

Excelcbj.
.range ("EL109") .Text;

Excelobj

Excelcbj.
.range ("H102") .Text

Excelobj

.CurrentY

Tab (32);
Excelobj
Excelobj
Excelobj
Excelob]j

.CurrentyY

Tab(32);

Excelobj.
Excelobj.
Excelobj.
Excelobj.

Nothing

"{mg/l)"; Tab(62);

"{mg/l)"; Tab(95);
+ 100
"Summer"; Tab(46);

range ("C109") .Text;

range ("F109") .Text;

+ 60

"Spring”"; Tab(46);

.range ("C110") .Text;
.range ("E110") .Text;
.range ("F110") .Text;
.range ("H110") .Text

+ 60

"Winter"; Tab(46);

range ("C1l11l") .Text;
range ("E111") .Text;
range ("F111") .Text;
range ("H111") .Text

'This is the end of page #2.

e o e I e o 2 o B o o o T e o o e o o

With prtoObj

.Font.Size = 10
If prtObj Is Printer Then
prtObj.NewPage
.CurrentX = intMargin
.CurrentY = 720
prtObj.Print "Page 3 of &"
Else
.CurrentX = intMargin

.CurrentY = 15840 * 2# + 720
prtObj.Print "Page 3 cof 6"

End If
.Font.Size
End With

Set Excelob]j
Table prtObj,

12

Excelobj, 2
Set Excelobj = Nothing

'This is the end of page #3.

L T o e o o o e

With prtoObj
.Font.Size

= 10

If prtObj Is Printer Then
prtObj.NewPage
.CurrentX = intMargin

.CurrentY =

720

prtObj.Print "Page 4 of 6"

Else
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"{miles)";
"{miles)"

Tab(62);
Tab(79);
Tab(95);

Tab(62);
Tab(79);
Tab(95);

Tab(62) ;
Tab(79);
Tab(95);

frmModel .OLEl.object.sheets ("Summer")



I

-CurrentX intMargin

.CurrentY = 15840 * 3% + 72C
prtObj.Print "Page 4 of 6"
End If
.Font.Size = 12

End With

Set Excelobj frmModel .OLEl.object.sheets("Spring")
Tzble prtObj, Excelobj, 3
Set Excelobj Nothing

‘This is the end of page #4.
B o R b b o o o b i
1
With prtObj
.Font.Size = 10
If prtObj Is Printer Then
prtObj.NewPage
.CurrentX = intMargin
.CurrentY = 720
prtObj.Print "Page 5 of &"
Else
.CurrentX = intMargin
.Current¥Y = 15840 * 4% + 720
prtObj.Print "Page 5 of 6"
End If
.Font.Size = 12
End With
L]
Set Excelobj = frmModel.OLEl.object.sheets("Winter")
Table prtObj, Excelobj, 4
Set Excelobj = Nothing
End Sub

Private Sub Table(prtObj As Object, Excelobj As Object, I As Long)
Ll

Dim N As Integer

Dim y As Long

Dim intMargin As Integer

intMargin = 1440

With prtObj

.Font.Size = 12

.Font.Bold = True

If prtObj Is Printer Then
'prtObj .NewPage
.CurrentX = intMargin
.CurrentY 1240

Else
.CurrentX = intMargin
.CurrentY 15840 * I + 1440

End If

Select Case I
Case 2:

#l



™

prtObj.Print Tab(45); '"SUMMER"
Case 3:
prtObj.Print Tab(45); "SPRING"
Case 4:
prtObj.Print Tab{45); "WINTER"
End Select
.Current¥ = .Current¥ + 300
¥ = .Current¥ - 100
1

'Draw a simple table for WLA.

]

prtObj.Line (1440, y)-(10800, ¥)
prtObj.Line - (10800, y + 12450)
prtObj.Line -(1440, y + 12450)
prtObj.Line - (1440, vy)

prtObj.Line (2550, y)-(2550, y + 12450)
"Fill the table.
.Font.Bold = False
If frmModel.OLEl.object.sheets("Data").range("F15").Value Then
' Do following if 7Q2 <> 0 (non-zero --> true).
prtObj.Line (1440, y + 700)-(10800, y + 700)
.Current¥X = intMargin
.CurrentY = y + 100
]
prtObj.Print Tab(l6); "Distance"; Tab(35); "CBODS";
prtObj.Print Tab(60); "NH3-N"; Tab(85); "D.0."
.Font.Size = 10
prtObj.Print Tab(20); "(miles)"; Tab(43); "(mg/l)";
prtObj.Print Tab(71); "(mg/l)}"; Tab(99); "(mg/l)"
.CurrentY = .CurrentY + 100
.Font.Size = 11
]
For N = 0 To 40
.CurrentY = .CurrentY + 20

prtObj.Print Tab(17); Excelobj.cells(33 + N, 2).Text;
prtObj.Print Tab(37); Excelobj.cells(33 + N, 4).Text;
prtObj.Print Tab(6l); Excelobj.cells(33 + N, 8).Text;
prtObj.Print Tab(85); Excelobj.cells(33 + N, 12).Text;

Next N

Else 'If 7Q2 = 0.0 cfs
prtobj.Line (6650, y)-(6650, y + 12450)
prtObj.Line (2550, y + 300)-(10800, y + 300)
prtObj.Line (1440, y + 900)-(10800, y + 900)

.CurrentX = intMargin
.CurrentyY y + 20

prtObj.Print Tab(42); "0.0 cfs"; Tab(80); "1.0 cfs"

.CurrentY = .CurrentY + 40

prtObj.Print Tab(16); "Distance"; Tab(28); "CBOD5";
prtObj.Print Tab(42); "NH3-N"; Tab(55); "D.0."; Tab(68);
prtObj.Print "CBODS5"; Tab(81); "NH3-N"; Tab(94); "D.O."



-Font .Size =
prtObj.Print
prtObj.Print
prtObj.Print
prtObj.Print
.CurrentV
.Font.Size =

L}

For N = 0 To
.CurrentY =
prtObj.
prtobj.
prtobj.
prtoObj.

prtObj
prtobj
prtObj
Next N
End TIf
End With
End Sub

1

10
Ta
Ta
Ta
Ta

11
40
Print
Print

Print
Print

+BPrint
.Print

b(20); "(miles)"; Tab(34); "(mg/l)";
B(50); "(mg/l)"; Tab(64); "(mg/l}";
b(8l); "(mg/l)"; Tab(95); "(mg/l)";
b(109); "(mg/l)"

= .Current¥Y + 100
.CurrentY + 20
Tab(1l7); Excelobj.cells(33 + N, 2).Text;
Tab(29); Excelobj.cells(33 + N, 19).Text;
Tab(43); Excelobj.cells(33 + N, 23).Text;
Tab(55); Excelobj.cells(33 + N, 27).Text;
Tab(69); Excelobj.cells(33 + N, 4).Text;
Tab(82); Excelobj.cells(33 + N, B).Text;
Tab(94); Excelobj.cells(33 + N, 12).Text;

.Print




Margin of Safety & Plots

L i L B R

' This routine is to draw a single Dissclved Oxygen (D.0.) profile
! (D.0. vs River miles). According to the passed parameters, this
! routine will get XY coordinates from the Embedded Water Quality
! Model, and draw the graph the specified location.

' hhkhkrrdhrrhbhrohrhrrhrhrhbdbhrbdbrrhkrrrrrrdrhrr bbb bdbbhbhrrdbdrdhrrddkddhdinriddhwn

Private Sub PlotDO(ByVal prtObj2 As Object, gtop As Integer,
gleft As Integer, gheight As Integer,
gwidth As Integer, colnum As Integer)

' Given a set of XY data, this routine will automatically choose
' appropriate x and y coordinates (min & max) and plot the data
' at the location specified by the passed routine parameters.

' prtObj2 -- object on which plot is drawn

' gtop -- coordinate of the top of the graph

' gleft -- ccordinate of the left of the graph

' gheight -- the height of the graph

' gwith -- the width of the graph

" colnum -- the column # which contains D.0O. data in OLEl

Dim I As Integer
Dim xnum As Integer, ynum As Integer

Dim LM As Single ' left margin of the graph

Dim BM As Single ' bottom margin of the graph

Dim xscale As Integer ' max number of x axis

Dim yscalemin As Integer ' max number of y axis

Dim yscalemax As Integer " min number of y axis

Dim x(0 To 40) As Single ' (i) - x coordinate of point i
Dim y(0 To 40) As Single ' y(i) - y coordinate o f point i

-

max value of x (stream length)
max value of y (D.O.)
min value of vy (D.O.)
¥ ratio for plot x(i)
y ratio for plet y(i)

Dim xmax As Single
Dim ymax As Single
Dim ymin As Single
Dim xratio As Single
Dim yratio As Single
Dim temp As Single

- - w .

Dim obj As Object

Dim picdo As Object

Set obj = frmModel.OLEl.object.sheets("Plot")
Set picdo = prtObj2

300
450

Let LM
Let BM

1l

' Get stream DO data from the Excel sheet embedded in Forml.

For I = 0 To 40

Let x{I) = obj.cells(4 + I, 1}).Value

Let y(I) obj.cells(4 + I, colnum).Value
Next I
Let xmax = obj.range("Ad44").Value
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Let ymin
Let ymax

obj.cells (46, colnum).Value
cbj.cells (47, colnum).Value

I

Define X and Y axis (x always starts at 0 and ends at xscale).

Let xscale = Int(xmax) + 1
Let yscalemin = Int(ymin) - 1
Let yscalemax = Int(ymax) + 2
Let xnum = xscale

Let ynum = (yscalemax - yscalemin)
Let xratio = (gwidth - LM) / xnum
Let yratio = (gheight = BM) / ynum

Draw y axis, ticks and numbers.

picdo.DrawWidth = 1
picdo.Line ((gleft + LM), gtop)-((gleft + LM), (gtop + gheight - BM))
picdo.CurrentX = gleft
For I = 0 To ynum
picdo.CurrentX = gleft
picdo.CurrentY = gtop + gheight - BM - yratio * I - 80
temp = yscalemin + I
picdo.Print Str(temp)
picdo.CurrentY = gtop + gheight - BM - yratio * I
picdo.Line ({gleft + LM - 30), picdo.CurrentY)- _
((gleft + LM + 30), picdo.CurrentY)
Next I

Label y axis.

picdo.CurrentX = gleft - 0.3 * picdo.TextWidth("D0 (mg/l)")
picdo.CurrentY = gtop - picdo.TextHeight("DO (mg/1l)") - 80
picdo.Print "DO (mg/l)"

Draw x axis, ticks and numbers.

picdo.CurrentY = gtop + gheight - BM
temp = picdo.CurrentY
picdo.Line (gleft + LM, picdo.CurrentY)- _
(gleft + gwidth, picdo.CurrentY)

For I = 0 Toc xnum
picdo.CurrentX = gleft + LM + xratio * I - 80
picdo.CurrentY = gtop + gheight - BM + 40
picdo.Print Str(I)
picdo.CurrentX = gleft + LM + xratio * I
picdo.Line (picdo.CurrentX, temp - 30)- _
(picdo.CurrentX, temp + 30)
Next

Label x axis.

gleft + 0.5 * _
(gwidth - picdo.TextWidth("Distance (miles)"))
picdo.CurrentX + LM / 2

picdo.CurrentX

picdo.CurrentX
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picdo.CurrentY = gtop + gheight - picdo.TextHeiqht("Distance
(miles) ™)
picdo.Print "Distance (miles)"

For I = 0 To 40

Let x(I) = x(I) * xratio + LM + gleft

Let y(I}) = gheight + gtop - BM - (y(I) - yscalemin) * yratio
Next

picdo.DrawWidth = 2
picdo.Line (x(0), y(0))-(x(1), y(1)), vbBlue
For I = 2 To 40
picdo.Line —(x(I), y(I)), vbBlue
Next I
Set picdo = Nothing
Set obj = Nothing
End Sub

r
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Public Sub DrawPlot (prtObjl As Object)

Dim top As Integer

Dim left As Integer

Dim width As Integer

Dim height As Integer

Dim label As String

Dim x As Single, y As Single

Dim obj As Object
Set obj = frmModel.OLEl.object.sheets("Data")
Dim pic As Object
Set pic = prtObjl

If obj.range("F15") = 0 Then

' Determine the width and height of each DO plot.
width = pic.ScaleWidth / 3
height = (pic.ScaleHeight - 3000) / 4.5

' Draw DO plot under Summer 0.0 cfs condition.
top = 0.35 * height + 2000
left = 0.25 * width + 300
Call PlotDO(pic, top, left, height, width, 2)
DoEvents
'"Write title of the plot.
x = left + width / 2 - pic.TextWidth("Summer 0.0 cfs") / 2
y = top - pic.TextHeight ("Summer 0.0 cfs")
pic.CurrentX = X
pic.CurrentY = y
pic.Font.Bold = True
pic.Print "Summer 0.0 cfs"”
pic.Font.Bold = False

' Draw DO plot under Spring 0.0 cfs condition.
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top = 1.85 * height + 2000

Call PlotDO(pic, top, left, height, width, 4)
DoEvents

'Write title of the plot.

x = left + width / 2 - pic.TextWidth("Spring 0.0 cfs") / 2
Yy = top - pic.TextHeight("Spring 0.0 cfs")
pic.Current¥ = x

pic.CurrentY = y

pic.Font.Bold = True

pic.Print "Spring 0.0 cfs"

pic.Font.Bold = False

Draw DO plot under Winter 0.0 cfs condition.
top = 3.35 * height + 2000

Call PlotDO(pic, top, left, height, width, 6)
DoEvents

'"Write title of the plot.

x = left + width / 2 - pic.TextWidth("Winter 0.0 cfs") / 2
y = top - pic.TextHeight("Winter 0.0 cfs")
pic.CurrentX = x

pic.CurrentY = y

pic.Font.Bold = True

pic.Print "Winter 0.0 cfs”

pic.Font.Bold = False

Draw DO plot under Summer 1.0 cfs condition.
top = 0.35 * height + 2000

left = 1.75 * width - 100

Call PlotDC(pic, top, left, height, width, 3)
DoEvents

'"Write title of the plot.

x = left + width / 2 - pic.TextWidth("Summer 1.0 cfs") / 2
y = top - pic.TextHeight ("Summer 1.0 cfs")
pic.CurrentX = x

pic.CurrentY = vy

pic.Font.Bold = True

pic.Print "Summer 1.0 cfs"

pic.Font.Bold = False

Draw DO plot under Spring 1.0 cfs condition.
top = 1.85 * height + 2000

Call PlotDO(pic, top, left, height, width, 5)
DoEvents

x = left + width / 2 = pic.TextWidth("Spring 1.0 cfs") / 2
y = top - pic.TextHeight ("Spring 1.0 cfs")
pic.CurrentX X

pic.CurrentyY y

pic.Font.Bold = True

pic.Print "Spring 1.0 cfs™

pic.Font.Bold = False

I

Draw DO plot under Summer 1.0 cfs condition.

top = 3.35 * height + 2000

Call PlotDO(pic, top, left, height, width, 7)

DoEvents

'Write title of the plot.

x = left + width / 2 - pic.TextWidth("Wincer 1.0 cfs”) / 2
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Yy = top - pic.TextHeight ("Winter 1.0 cfs")
pic.CurrentX = x

pic.Current¥ = y

pic.Font.Bold = True

pic.Print "Winter 1.0 cfs”

pic.Font.Bold = False

Else
1

width = pic.ScaleWidth / 1.5
height = (pic.ScaleHeight - 3000) / 4.5
label = obj.range("F15").Text
1
' Draw DO plot under Summer 7Q2 condition.
top = 0.35 * height + 2000
left = 0.25 * width
Call PlotDO(pic, top, left, height, width, 3)
DoEvents
'Write title of the plot.
label = "Summer " & label & " cfs”
x = left + width / 2 - pic.TextWidth(label) / 2
y = top - pic.TextHeight (label)
pic.CurrentX = x
pic.CurrentY = y
pic.Font.Bold True
pic.Font.Size = pic.Font.Size + 2
pic.Print label
pic.Font.Bold = False
pic.Font.Size = pic.Font.Size - 2

' Draw DO plot under Spring 702 conditien.
top = 1.85 * height + 2000
Call PlotDO(pic, top, left, height, width, 5)
DoEvents
'write title of the plot
label obj.range("F15") .Text
label = "Spring " & label & " cfs"
x = left + width / 2 - pic.TextWidth(label) / 2
y = top - pic.TextHeight (label)
pic.CurrentX = x
pic.CurrentY = y
pic.Font.Bold = True
pic.Font.Size = pic.Font.Size + 2
pic.Print label
pic.Font.Bold = False
pic.Font.Size = pic.Font.Size - 2

' Draw DO plot under Summer 7Q2 condition.
top = 3.35 * height + 2000
Call PlotDO(pic, top, left, height, width, 7)
DoEvents
'write title of the plot
label = obj.range("F15").Text
label = "Winter " & label & " cfs"
x = left + width / 2 - pic.TextWidth(label) / 2
y = top — pilc.TextHeight (label)
pic.CurrentX = x
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pic.CurrentY = y

pic.Font.Bold = True
pic.Font.Size = pic.Font.Size + 2
pic.Print label

pic.Font.Bold = False
pic.Font.Size = pic.Font.Size - 2

End If
Set pic = Nothing
Set obj = Nothing

End Sub
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Public Sub Figure (prtObj As Object)
If prtObj Is Printer Then
prtObj.NewPage
End If

With prtObj
.CurrentY = 1500
.Font.Bold True
.Font.Size = 14
prtObj.Print Tab(22);
prtObj.Print "Receiving Stream Dissolved Oxygen Profile"

Il

.CurrentX = 1440
.Current¥ = 720

.Font.Name = "Arial"

.Font.Bold = False

.Font.Size = 10

prtObj.Print "Page "; Str(6); "™ of 6"
End With

End Sub
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Sub SafetyMargin()
Dim I As Integer, flag As Integer
Dim count As Integer
Dim temp As Double
Dim wgs(l To 3) As Double
Dim streamDO(1 To 3) As Double
Dim DOdiff(l To 3) As Double
Dim SFO(1 To 3) As Double
Dim SF(1 To 3) As Double
Dim msg As String
Dim button As Integer
Dim ok

' wgs -- water quality standards

' streamDO -- Dissolved Oxygen concentration in the stream
' DOdiff - difference between streamDO and wgs

' SF -- Safety Factor in the current round of calculation

' SF0 -- Safety factor in the previous round of calculation

Dim obj As Object
Set obj = frmModel.OLEl.cbject.sheets("Data")
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Obj refers to which shest we want to access

obj.range ("F83").Value = 0
obj.range ("F84") .Value = 1
obj.range ("F85") .Value = 1
obj.range ("F86").Value = 1
For I =1 Tc 3
wgs(I) = obj.cells(29 + I, 7).Value

streamDO(I) = obj.cells(71 + I, 8).Value

DOdiff(I) = streamDO(I) - wgs(I)
SFO(I) =1
SE(I) = SFO(I)

Check to see if instream DO,
meets water quality standards.

under 0.0 cfs and 1.0 cfs ‘condition,

If instream DO meets standards,

continue to calculate Safety Margin.

Otherwise, prompt a warning

message and quit.

Tests on 1.0 cfs condition.

If DOdiff(I) < 0 Then
Select Case (I)
Case 1

msg = "Instream DO does not meet Water Quality" & _
" Standards for the summer " & vbCrLf & _
"under 1.0 cfs condition. Safety " & _
"Factor can not be calculated. " & vbCrLf & _
"Reduce the waste load and try again.”

button = vbOKOnly + vbExclamation

ok = MsgBox (msg, button, "Info Message")

If ok = vbOK Then Exit Sub
Case 2

msg = "Instream DO does not meet Water Quality" & _
" Standards for the spring " & vbCrLf & _
"under 1.0 cfs condition. Safety " & _
"Factor can not be calculated. " & vbCrLf & _
"Reduce the waste load and try again."

button = vbOKOnly + vbExclamation

ok = MsgBox (msg, button, "Info Message")
If ok = vbOK Then Exit Sub
Case 3
msg = "Instream DO does not meet Water Quality" & _
" Standards for the winter " & vbCrLf & _
"under 1.0 cfs condition. Safety " & _
"Factor can not be calculated. " & vbCrLf & _
"Reduce the waste load and try again."
button vbOKOnly + vbExclamation
ok = MsgBox(msg, button, "Info Message")
If ok = vbOK Then Exit Sub
End Select
End If
L)

'Tests on 0.0 cfs condition.
]

If obj.range("F15")

0 Then
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If obj.cells(7L + I, 6) < 2 Then
Select Case (I)
Case 1
msg = "Instream DO does not meet Water Quality" & _
" Standards for the summer " & vbCrLf & _
"under 0.0 cfs condition. Safety " & _
"Factor can not be calculated. " & vbCrLi & _
"Reduce the waste load and try again."
button = vbOKOnly + vbExclamation
ok = MsgBox(msg, button, "Info Message")
If ok = vbOK Then Exit Sub
Case 2
msg = "Instream DO does not meet Water Quality" & _
" Standards for the spring " & vbCrLf & _
"under 0.0 cfs condition. Safety " & _
"Factor can not be calculated. " & vbCrLf & _
"Reduce the waste load and try again.”
button = vbOKOnly + vbExclamation
ok = MsgBox(msg, button, "Info Message")
If ok = vbOK Then Exit Sub
Case 3
msg = "Instream DO does not meet Water Quality" &
" Standards for the winter " & vbCrLf & _
"under 0.0 cfs condition. Safety " & _
"Factor can not be calculated. " & vbCrLf & _
"Reduce the waste load and try again."
button = vbOKOnly + vbExclamation
ok = MsgBox(msg, button, "Info Message'")
If ok = vbOK Then Exit Sub
End Select
End If
End If
Next I

Calculate safety margin for each season based on the following
strategies:
1. Start from 1, increase by the increment of 0.5 until instream DO
is no longer greater than Water Quality Standards.
2. Divide the last interval into two, determine which part the
safety margin will fall into. Record that part as last interval.
3. Repeat step 2 until a satisfactory solution is found or until 50
iterations have been used up.

For I = 1 To 3
count = 0
flag = 0
Do
If DOdiff(I) > 0.001 Then
SFO(I) = SE(I)
SF(I) = SEO(I) + 0.5
obj.cells (83 + I, 6).Value = SF(I)
streamDO(I} = obj.cells(71 + I, 8).Value
DOdiff(I) = streamDO(I) - wgs(I)
count = count + 1
Elself DOdiff(I) < -0.001 Then
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Do

SF(I) = SFO(I) + 0.5 * (SF(I) - SFO(I)) ' update safety

factor
obj.cells(83 + I, 6).Value = SF(I)
streamDO(I) = obj.cells(71 + I, 8).Value
DOdif£(I) = streamDO(I) - wqgs(I)
' This if-block determines the latest interval.
If DOdiff(I) > 0 Then
temp = SFO(I)
SFO(I) = SF(I)
SF(I) = temp + 2 * (SF(I) - temp)
End If
count = count + 1 =
Loop Until (Abs(DOdiff(I)) < 0.001 Or count > 50)
Else
flag = 1
End If

Loop Until (count > 50 Or flag = 1)

If (count > 50) Then

ok = MsgBox("The program cannot find a satisfactory solution "& _
"({error < 0.001) within 50 iterations. "™ & vbCrLf & " Do" &
" you want to display the best solution the program found?",
vbYesNc + vbQuestion, "Info Message")

If ok = vbNo Then obj.cells(B3 + I, 6).Value =1
End If

Next I
obj.range ("F83").Value = 1
Set obj = Nothing

End Sub
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Menu Options

Optiorn Explicit
'This general procedure will store data
'from the OLE container to the designated file.
Public Sub SaveDataAs (dlgBox As Object)
'Get file name from user (common dialog box).
dlgBox.Filter = "All Files|*.*|Binary File|*.bin"
dlgBox.FilterIndex = 1
dlgBox.ShowSave

Dim strFileName As String
strFileName = dlgBox.FileName

'Check if a walid file name is provided.
'the file name is not empty.
If strFileName <> "" Then
'Get handle for file.
Dim lHandle As Long
lHandle = FreeFile
'Open it as binary.
Open strFileMame For Binary As #lHandle
'Write to file.
frmModel .OLEl.SaveToFile lHandle
'Close file.
Close #lHandle
End If
blnChanged = False
End Sub

'This general procedure will update data
'from OLE container with current file name.
'Current file name is stored in a public variable
'available through the whole application.
Public Sub SaveData()

Dim strFileName As String

strFileName = CurrentName

'Get handle for file.
Dim lHandle As Long
lHandle = FreeFile
'Open it as binary.
Open strFileName For Binary As #1lHandle
'Write to file.
frmModel .QLEl.SaveToFile lHandle
'Close file.
Close #lHandle
blnChanged = False
End Sub

'This general procedure will retrieve data
'from a designated file into the OLE container.




Private Function RetrievelData(dlgBox ARs Object) As Boolean
Dim blnCancel As Boolean
'Get file name for user.
dlgBox.Filter = "All Files|*.*|Binary File|*.bin"
dlgBox.FilterIndex = 1
dlgBox.ShowOpen

Dim strFileName As String
strFileName = dlgBox.FileName
CurrentName = strFileName

'Check if a valid file name is provided.
'The file name is not empty.
If strFileName <> "" Then
'Get handle for file
Dim lHandle As Long
lHandle = FreeFile
'Open it as binary
Open strFileName For Binary As #lHandle
'Read from the file
frmModel .OLEl.ReadFromFile lHandle
'Close the file
Close #lHandle
Else
blnCancel = True
End If
RetrieveData = blnCancel
End Function

'This procedure will extract the information from the
'just-opened TMDL model, and fill various input slots
'in the user interface.
'The model is embedded in the application; it is normally
'hidden from the user unless the user chose to view the model.
Private Sub ReadData()

Dim I As Integer

Dim obj As Object

Set obj = frmModel.OLEl.object.sheets("Data")

'Update information on form #1.
With frmTmdll

.Text1l(0).Text = " " & obj.range("E4").Text '- Engineer
.Text1l(3).Text = " " & obj.range("E3").Text '- Facilty name
.Textl(2).Text = " " & obj.range("E5").Text '- Date performed
.Textl(4) .Text = " " & obj.range("C9").Text '- Location
.Textl(5).Text = " " & obj.range("C1l0") .Text '- County
.Textl(6).Text = " " & obj.range("HS").Text '- Segment #
.Textl(7).Text = " " & obj.range("D12").Text '~ Design flow
.Textl(9).Text = " " & obj.range("D13").Text '~ Strea name
.Text1(10) .Text = " " & obj.range("F15").Text '- 702
.Textl(1ll) .Text = " " & obj.range("H14").Text '- Stream length
.Text1(12) .Text = " " & obj.range("F1l7").Text '- Stream slope
.Textl(13) .Text = " " & obj.range("F18").Text '~ Side slope
.Text1l(14).Text = " " & obj.range("F19").Text '- Mannings' #%
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For I = 0 To 2 ' Water Quality Standards

If cbj.range("E30").Value = I + 1 Then
-Oprtionl(I).Value = True
Else
-Optionl(I).Value = False
End If
Next
L)
End With

'Update information of form £#2.
With frmTmdl2

.txtPara(0).Text = " " & obj.range("F43").Text Y K1
'update Ks

.txtPara(l) .Text = " " & obj.range("H65").Text ' summer
.txtPara(2) .Text = " " & obj.range("G65").Text ' spring
.txtPara(3).Text = " " & obj.range("Fb6S").Text ' winter
'update SQD

.txtPara(4) .Text = " " & obj.range("H61").Text ' summer
.txtPara(5) .Text = " " & obj.range("G6l").Text ' spring
.txtPara(6).Text = " " & obj.range("F6l").Text ' winter
'update KN

.txtPara(?) .Text = " " & cbj.range("H63").Text ' summer
.txtPara(8) .Text = " " & obj.range("G63") .Text ' spring
.txtPara(9) .Text = " " & obj.range("F63").Text ' winter
For I = 0 To 3 ' Reration coefficient

If obj.range("F57").Value = I + 1 Then
.Optionl{I).Value = True
Else
.Optionl(I).Value
End If
Next
End With
'Update informaticon on Form #3.
With frmTmdl3
' Update CBODS.
.txtwla (0) .Text = " " & obj.range("B72").Text ' summer
.txtwla (1) .Text 4 " & obj.range("B73").Text ' spring
.txtwla(2) .Text = " o obj.range("B74") .Text ' winter
' Update NH3-N.

False

]

I

T4l

.txtwla (3) .Text = " " & obj.range("C72").Text ' summer
.Extwla(4) .Text = " " & obj.range("C73").Text ' spring
.Extwla (5) .Text = " " & obj.range("C74").Text ' winter
' Update D.O.
.txtwla(6) .Text = " " & obj.range("D72").Text ' summer
.txtwla (7) .Text = " " & obj.range ("D73").Text ' spring
.txtwla(8).Text = " " & obj.range("D74") .Text ' winter
End With
Set obj = Nothing
Call getDO
Call getSafety
End Sub
Public Sub Openfile ()
Dim blnCancel As Boalean
blnCancel = RetrieveData (MDIForml.CommonDialogl)
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'"If user clicked cancel in dialog kox, do not cpen anything.
If blnCancel Then Exit Sub

‘Call subroutine RszadData to read info from saved

'file onto user interface (text box, option button...).

ReadData

'Update the file name appeared on every form.

frmTmdll.Caption = CurrentName & " - 1"
frmTmdl2.Caption = CurrentName & " - 2"
frmTmdl3.Caption = CurrentName & " - 3"
frmTmdl4.Caption = CurrentName & " - 4"
frmModel.Caption = CurrentName & " - Model"
'Hide other forms except the one from which the

'user opens the saved file.
frmTmdl2.Hide
frmTmdl3.Hide
frmTmdl4.Hide
frmMocdel.Hide

blnNewfile = False 'Open an existing file
blnChanged = False

End Sub
'

Private Sub PrepareSave(myForm As Object)
'If user made any changes in the input sheets,
'update the embeded model first before saving.
If blnChanged Then
updateInput
updateWLA
Select Case myForm.Name
Case "frmTmdll"
frmTmdl2.Hide
frmTmdl3.Hide
Case "frmTmdl2"
frmTmdll.Hide
frmTmdl3.Hide
Case "frmTmdl3"
frmTmdll.Hide
frmTmdl2.Hide
Case "frmTmdl4"
frmTmdll.Hide
frmTmdl2.Hide
frmTmdl3.Hide
End Select
End If
End Sub
]

Function CloseForm(myForm As Object) As Boolean
If blnChanged Then
Dim strMsg As String
Dim buttons As Integer
Dim Response As Integer
Dim canceled As Booclean
strMsg = "Inputs have been Changed." & vbCrLf _
& "Do you want to save the changes before Close?"
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buttons = vbYesNoCancel + vbQuestion
Response = MsgBox(strMsg, buttons, "Confirmation")
If Response = vbY¥es Then
If blnNewfile Then
'Call SaveAs procedure.
Call PreparsSave (myForm)
Call SaveDataRs (MDIForml.CommonDialogl)
Else
'Call Save procedure.
Call PrepareSave {myForm)
Call SaveData
End If
blnChanged = False
Unload myForm
ElseIf Response = vbNo Then
blnasked = True
Unload myForm
Else
canceled = True
End If
Else
Unload myForm
End If
CloseForm = canceled
End Function

Sub ExitApp (myApp As Object)
If blnChanged Then
Dim strMsg As String
Dim buttons As Integer
Dim Response As Integer
strMsg = "Inputs have been Changed." & vbCrLf _
& "Do you want to save the changes before Exit?"
buttons = vbYesNoCancel + vbQuestion
Response = MsgBox(strMsg, buttons, "Confirmation")
If Response = vbYes Then
If blnNewfile Then
'Call SaveAs procedure.
Call PrepareSave (myRpp)
Call SaveDataAs (MDIForml.CommcnDialogl)
Else
'Call Save procedure.
Call PrepareSave (myRpp)
Call SaveData
End If
Unload MDIForml
ElseIf Response = vbNo Then
blnasked = True
Unload MDIForml
End If
Else
Unlocad MDIForml
End If
End Sub
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APPENDIX B

REPORT AND PLOT FROM THE DESKTOP TMDL

MODEL AND FROM THE ORIGINAL EXCEL MODEL
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V.

Desktop TMDL Model
Oklahoma Department Of Environmental Quality

PERFORMED BY : John Doe
DATE : 4/28/99

FACILITY INFORMATION

Name of the Facility : City of Clinton

Legal Description : SE/SW/SE S18, T11N, R10W
Design Flow (MGD) : 0.060

County & State : Custer County, Oklahoma

RECEIVING STREAM

Receiving Stream : Unnamed Tributary to Washita River
Stream Segment # : 410200

Stream Length {miles) : 5.00

Stream Slope (ft/mile) : 5.100

Low Critical Flow, 7Q2 (MGD) :0.00

Manning's Number : 0.100

WATER QUALITY CRITERIA OF RECEIVING STREAM

(WARM WATER AQUATIC COMMUNITY)
Summer : 5.00 mg/l
Spring : 6.00 mg/l
Winter : 6.00 mg/l

RATE CONSTANTS AT 20 DEGREE C

CBOD Decay Rate, K1 (/day) : 0.4
Rearation Rate, K2 (/day) : 9.78 -- under0.0 cfs
9.78 -- under 1.0 cfs
Summer Spring Winter
CBOD Settling Rate, KS (/day) : 0.03 0.03 0.03
NBOD Decay Rate, KN (/day) : 0.3 0.3 0.3

Sediment Oxygen Demand, SOD (g/ft2/d) : 0.06 0.075 0.1
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V. PROPOSED WASTELOAD ALLOCATIONS (WLA)

{  cBoD NH3-N 0o |
Summer | 10.0 60 20 i
Spring | 15.0 80 20
Winter ' 18.0 120 2.0

VI RESERVED CAPACITY AND SAFETY FACTOR
Maximum Loading Aliocsiza Loading Resarved Loacing! Reserved/M afx
Season (bs'day; {ibsiday) (tbs/dav) (%) i
CBODS NH3-N CBODS NH3-N CBODS NH3-N |
Summer 293 17.6 50 3.0 243 146 62 9%
Spnng 385 205 75 4.0 310 165 80.5% l
Winter 893 595 9.0 60 80 3 53.5 89 9%
VIl LOCATIONS OF D O SAGS
0.0 cfs 1.0cfs |
Season MinD O Faver Mile Min D.O River Mile
| {mg/l) (rmules) {mg/) (miles)
Summer | 200 0.00 S B4 000
Sering . 200 c 00 559 0 00
Wanter i Z Q0 0 @3 752 200
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SUMMER

' 00 cfs i 10 cfs il
Distance; CBODS NH3-N DO | CBODS NH3N DO
(miles) | (mgn) (mg) (mgh) | (mgn) (mgA) (mgn)
1000 i 1000 6 00 200 268 0.65 5 84
013 | 955 575 2.20 261 063 585
025 1913 550 234 255 062 5 86
1038 1872 = 2.4a7 Z43 060 5867
050 833 S04 258 2.43 059 588
063 7.96 483 268 237 058 589
075 761 462 278 2.31 0 56 590
088 7.27 443 287 226 055 592
100 694 424 295 220 0.54 593
113 6.63 4 06 305 215 052 5.94
125 6.34 389 3.13 210 051 595
138 6.06 372 320 2.04 250 5 o5
1.50 579 258 228 1.99 0.49 596
163 553 341 335 195 048 5.97
1.75 528 327 342 1.90 047 598
188 505 313 348 185 0.46 599
200 482 300 354 181 0 44 & 00
213 461 287 360 1.76 043 6.01
225 4 40 275 366 1.72 042 6.02
238 421 263 3.71 168 041 602
256 402 252 3.76 164 $.40 £ 03
263 3 84 241 381 160 040 6.04
2.75 367 231 386 156 0.39 605
288 350 224 391 152 038 605
300 335 212 395 1.48 0.37 606
313 320 203 399 145 036 6.07
3125 306 194 403 1.41 035 607
338 292 186 407 138 0 34 608
350 2.79 178 410 135 0.34 609
381 287 170 414 121 033 609
375 255 163 417 128 032 6 10
388 243 1 56 420 1.25 031 6.10
400 232 150 423 1.22 031 611
413 2P 143 4 26 1.19 030 G.12
425 212 1.37 429 1.16 0.29 612
438 203 131 432 113 028 613
450 194 126 434 1.10 028 613
463 185 1.20 4 37 1.08 027 614
475 1.77 115 439 105 027 6 14
4 88 169 110 441 103 026 6.15
5 00 161 106 443 100 0.25 615
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SPRING

i 00 dfs H 10 ds i
Distance: CBQDS NH3-N DO ! CBODS NH3-N DO
(mites) ¢ (mgh) {mg/) (mgh) | (maf) (mah) {mgn)
0.00 : 1500 8.00 200 3.10 082 6 59
013 i 14.51 779 310 305 081 667
|025 ' 1403 7 59 368 299 079 673
.38 { 1357 739 4 Qi 2.94 G786 678
oso | 13.13 7.20 4.19 2.89 0.77 6 81
063 12.70 701 431 284 076 6 84
0.75 12.28 682 4 39 2.79 075 6 B6
088 11.88 665 4 45 274 074 6 87
1.00 1149 6.47 451 269 073 6 88
113 111 6 30 4.56 264 072 6 90
125 10.75 6 14 461 259 07t 6 90
138 10.39 598 4 85 2.55 070 691
150 1005 5 82 4 89 250 0 &c & Q2
163 972 567 473 2 46 068 693
1.75 9 40 552 477 241 067 6 94
188 909 538 481 237 066 6 94
Z 00 1§80 523 4 B4 233 J65 S 95
213 | 851 S 10 4 88 229 0.64 695
2.25 823 4 96 491 225 063 6 96
2.38 795 483 494 220 062 6 97
2.50 { 7.70 471 437 217 08 557
263 7 44 459 5.00 213 061 693
2.75 720 447 5.03 209 060 699
2.88 l 696 435 S 05 205 0 S9 699
3.00 |- 6 74 423 509 202 0S8 7 00
313 ' 651 412 511 198 057 7 00
325 ¢ 630 402 514 194 056 701
338 1 609 391 516 191 0 56 701
350 ! 589 381 519 187 055 702
262 i 570 27 S 2% 124 054 702
375 : 551 361 523 181 053 703
388 533 352 526 178 052 703
400 516 343 528 174 052 7.04
413 4.99 334 530 171 051 704
425 482 325 532 168 050 7 05
4.38 467 316 5.34 165 0.50 7.05
450 451 308 535 162 049 7.06
463 437 3.00 537 159 0 48 7.06
475 422 2.92 5.39 157 Q47 707
4 88 408 285 S41 154 047 707
500 395 277 542 151 046 707




WINTER

i 0.0 cfs ] 1.0 cis
Distance! CBODS NH3-N DO | CBOD5  NH3-N D.O.
(miles) | (mg/) (mgn) (mgf) | (mg/) (mgf) (mg/)
0.00 18.00 12.00 2.00 3.36 116 7.52
013 74 11.81 3.43 3.32 315 7.66
025 | 17.14 11.62 4.26 3.27 1.14 776
038 {1673 1143 473 3.23 1.13 7.84
0.50 16 32 11.25 5.02 3.19 1.12 7.90
063 1592 11.07 5.9 3.15 111 7.94
075 | 1554 10.89 5.31 3.10 1.10 7.97
088 | 15.17 10.71 539 3.06 1.09 8 00
1.00 14.80 10.54 5.45 3.02 1.08 8.02
113 14.45 10.37 5.50 2.98 107 8.03
1.25 1410 10.21 5.54 2.94 106 8.05
1.38 13.76 10.04 5.58 2.91 1.05 8.06
1.50 13.42 5.85 561 2.87 1.04 8.07
163 13.10 9.72 565 2.83 1.03 807
1.75 12.78 9.57 5.68 279 1.02 8.08
1.88 12 47 9.41 571 2.76 1.01 809
2.00 12.17 926 574 2.72 1.01 8 09
213 11.88 g 11 5T 268 1.00 810
2.25 11.59 8.97 580 265 0.99 8 10
2.38 11.31 8.82 5.83 261 0.98 811
2.50 11.04 8.68 5.86 2.58 0.97 8.11
263 1077 8.54 5.88 2.55 0.96 812
275 1051 8.40 5.91 2.51 0.85 812
2.88 10.26 8.27 5.93 2.48 0.95 813
3.00 10.01 8.14 5.96 2.45 0.94 813
313 977 8.01 5.98 2.42 0.93 813
325 9.53 7.88 6.01 2.38 092 8 14
3.38 9.30 7.75 6.03 2.35 0.91 814
350 | 908 763 605 2.32 091 815
3863 | 8.80 750 .08 2.29 0.80 815
375 | 865 7.38 610 2.26 0.89 815
3.88 8.44 7.27 612 2.23 088 816
4.00 8.23 715 6.14 2.20 0.87 8 16
413 8.03 7.03 6.16 2.17 0.87 8 17
4.25 7.84 6.92 618 2.14 086 817
438 765 6.81 6.20 2.12 0.85 8.17
4.50 7.47 6.70 6.22 2.09 0.84 8.18
463 7.29 6.59 6.23 2.06 0.84 8.18
475 7.1 6.49 6.25 2.03 0.83 8.18
4.88 6.94 6.38 6.27 2.01 0.82 819
5.00 6.77 6.28 6.29 1.98 082 819




Receiving Stream Dissolved Oxygen Profile

DOSEmgﬂ) Summer 0.0 cfs DOB('“QA) Summer 1.0 cfs
2 7
4
f " P ——
3
2 5
4
s 1 2 3 4 s 6 c 1 2 3 a4
Distance {miles) Distance (miles)
9‘37('“9”} Spring 0.0 cfs Doé’"g”) Spring 1.0 cfs
6
8
5
4 4
3t
i 6
2
1 5 .
o 1 2 3 4 5 6 o 1 2 3 4 5
Distance (mites) Oistance (miles)
Doa(mgn) Winter 0.0 cfs 0o 1'1?9”) Winter 1.0 cfs
7
6 9
5
8 /,_,_,—4——
4
3 7
2
o 1 2 3 a4 s s Se 1 2 3 .4 5
Distance (miles) Distance (miles)
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JUSTIFICATION FOR SELECTION OF INPUT PARAMETERS

CITY: City of Clinton ( Original Excel Model )
. PERFORMED BY: John Doe

DATE: 4/28/99

I DISCHARGE INFORMATION

LOCATION:  SE%/NWW/SEY - 518 -T11N - R10W
COUNTY: Custer County, Oklahoma
DESIGN FLOW: 0.060 MGD

] RECEIVING STREAM:

INTERMITTENT STREAM 7Q2=
NUMBER OF SEGMENTS

STREAM SLOPE (S) =

SIDE SLOPE (P) =

MANNING'S N =

VELOCITY COEFFICIENT Cv=

DEPTH COEFFICIENT Ch =

1.0 CFS VELOCITY =
DEPTH =

0.0 CFS VELCCITY =
DEPTH =

BASIN: 410200

Unnamed Tributary to Washita River

4.30 MILES
0.00 MGD
40
5.100 FT/IMILE
0.100 FTIFT

0.100

2.207

0,163
3.73 MIDAY 0.23 FPS
0.11 METERS 0.35 FT
2.0 MIDAY 0.123 FPS
0.04 METERS 0.14 FT

I} WATER QUALITY CRITERIA OF RECEIVING STREAM

WARM WATER AQUATIC COMMUNITY

AVERAGE D.O. REQUIREMENT SUMMER 5.00 maiL
SPRING £.00 MaL
WINTER 6.00 MG/L
v UPSTREAM CONDITIONS
ANY POINT/NPS POLLUTION SOURCES?
D.O. SATURATION 85.00 %
UPSTREAM CBODS 2.00 MGl
UPSTREAM NH3-N 0.15 mant
vV RATE CONSTANTS at 20°C
FLOW 190 crFs 0.0 crs
CB0OD DECAY RATE (K1'
(0.27(H/8)"-0.434) | K1 0,40 /DAY 0.40 /DAY
REAEBATION RATES (X2)
TSIVOGLU K2=Cvs;, C:18 2.08 /DAy 1.13 /DAY
TURNEY-HARRIS
K2=1.33"570.32/n"0.64 9,78 /pay .78 /DAY
TEXAS
K2=4.022*V*) .273/H").894 B.93 oAy 13.38 /oAy
OWENS ET AL
K2=217"VM.67/MH™ .85 57.22 ioaY 208 41 /DAy
K2 SELECTED TURNEY-HARRIS
| K2 9.78 /DAY 9,78 /DAY
WINTER SPRING SUMMER
CBOD SETTLING RATE | KS 0.03 0.03 0.03 /DAY
NBOD DECAY Sediment i KN 0.30 0.30 0.30 DAY




SEDIMENT OXYGEN DEMAND

[ soo 0.100 0.075 0.060 GIFT2D |
vl PROPOSED WASTELOAD ALLOCATIONS (WLA)
EFFLUENT MINIMUM MINIMUM
CBODS5 NH3-N D.O. TEMP D.0. D.C.
{MGRL) IMGIL) IMGIL) {~c) 000 CFS 10 CFS
SUMMER 10.0 6.0 2.0 32 2.00 men 5.84 men
SPRING 15.0 8.0 2.0 25 2.00 mcn 6.59 mon
WINTER 18.0 12.0 2.0 18 2.00 Mo 7.52 mon
Calculations of Safety Factor
CBCDS NH3-N D.O. Factor Safety
(MGIL) (MG} (MGIL) Factor
SUMMER 10 6 2.0 5.85 82.9%
SPRING 15 8 20 512 80.5%
WINTER 18 12 2.0 9.33 89.9%
Waste Load Allocations
Maximum Loading Allocated Loading Reserve Loading Reserve/Max
SEASON (Ib/day) (Ib/day) (Ibiday) | (%a)
CBODs NH3 - N CBODs | NH2-N CBODS NH3-N
SUMMER 29.3 176 50 3.0 243 14.6 82.9%
SPRING 8.4 20.5 1.5 4.0 309 16.5 B0.5%
WINTER 89.4 596 90 6.0 80 4 536 89.9%
Locations of D.O. Sags
MINIMUM RIVER MINIMUM RIVER
D.O. MILE D.0. MILE
00 CFS 10 CFS
SUMMER 2.00 MGL 0.00 5.84 MG/L 0.00
SPRING 2.00 MG/L 0.00 6.59 MG/L 0.00
WINTER 2.00 MG/L 0.00 7.52 MG/L 0.00
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L6

584
585
688
587
588
589

661
591
[1H
[ 35
Ewa
111
558
598
647
5498
&85

LAY
811
612
612

DLSIGH FLOW « nne KGH

THITIAR CONIIPINS ARE AS MOLLOWE

P CTY UPSTREAM 110w
AT T M HATUIRE

OKLAHOMA DEFARTMENT OF ENVIRONMENTAL QUALITY

DESKTOP WASTELOAD ANALYSIS - SUMMER

Clty of Clinton

REACILENGTH (MILES L 430
NUMDER OF SEGMENTS 40 STREAM VELOCITY 3T mn sy
HUMDLR OF REACHTS, 1 STREAM DEPTIL: 0.35 ruex
REACH NUMNTR: i REACH CL CONG: 1500 wia
NOTAVCR{DY RATI 230 L0, SATURATION 729 mea
HODUACRODS RATIO 430 DO TARGET: 500 mra
EFFLUENT FLOW; .06 Moy UPSTREAM FLOW DES arl
EFFLUENT COODY 10.0 Mo UPSTREAM CEOLS. 200 mia
FEFFLUERT NHN: 6.0 mra UPSTREAM NHIN: 015 mea
EFFLUBNT D0 20 mra WPSTREAM Q) 6 20 mia
RATE CONSTANTSUAIAY, IIASE L1 1N DECREES 3 OOTGRIS THETA
Kl 040 069 [LIH
L 3] TURNEY HARRIS a7a 1300 e
(] 030 ore i
K5 oM o004 1y
L T MY oo o2 v
RESULTS AME AS 1HHLLOYE
DIATANCE Chips ULT now NHN ULT NOD (13N LW
l\l_f-{ ) Adf A1 iMEA A WA M
168 flf [ m AR nr
LA 18 A nea m o (R ]
n 19 AL nny 1nr LT nt
oy HRT] i L) 16 Ay ull
na Tin AT na&n s (¥ 1) nmn
nsd 141 584 [t LM £ (311
oA 1 an 08 141 s (311
n1s i in 058 bEH bd ) n
nes 1m fm nsL m wi i
ney LR e 54 m 391 nn
(L) 1 a0y L1 137 su) n
(A1) (B [LH m LRt n
(B3] (5] ni e 458 n
140 14 nw m fuh n1
141 A naw 110 S0 an
1Al a4 LEL) 10 A9 an
101 am na7 10 o n
1 "] [ (K1} A9 ul
194 'E1l o4t 151 Sty n
T 412 na 190 am I
Lis ang nan [a T il
EE AR 4y (R H oy
1 it i L H 1 hind
ra 1A " nay 173 hiny
i (] LR 1] fan [R:] At
148 (R LAY AL (3 i
T (R4 18 0 AL s
10 (] LE1 na (L] Aoy
1 148 n LR (R LY
n pas (8T} A (R} nnd
LR ray g fias [+ ant
(B 1 (A%} LR nis 149 Ak
LET] (A% L nu 14 #im
188 (K1} i (R [t} Ao
AL (B} i na 14n am
iR 1 154 na (K4 “in
AF ] (4] 8% nu (R fian
ran (B 1 AT (B “n
am 1w 1% o (B3] Al
(L] 1ar 1m 39 (B} L
an 1 i~ ng [E0 Ay

.00
FA R
in
242
262
28
270
27
288
20
300
Jos
=R H
an
e
14
340
348
5
356
3e

an
At
380
Jud
Jes
ez
395
299
102
406
409
413
415
448
20
a
475
az
LR

BESHIN JI W LR T

THITIAL CONINTHONS AR AS FOLLOWS

Wl CTS UPSTREAM 110w
MMM AR

REACH LENGIILIMILES) 430
HUMDER (4 SEGMINTS: af STRCAM VELOCITY 201 MLy
HUMIER OF REACTIES: 1 STREAM DEFTH 0,14 gt
REACH HUIMDER: 1 REACH CL CONE 150 0 e,
AOULACHODS RATID 230 1304 SATUMATION: 720 hgn,
HODINCA RATIEY 4.30 N, TARGET. 200 ura
EFFLUENT M OW: 008 wei ViPL TREAR 11 0w 000 s
EMLURNT CRfibY 100 wra. UPSTREAM CIOLY: D00 s,
FFFLUENT NN 6.0 woa, TIPSTREAM NI 0.00 und.
FFTLUFNT 1300 20 uea VPSTROAM 13 0, 0,00 Mo,
RATECONSTANTS: IAY. DASE K W IAORALS A} DEGHERS THETA
X1 040 0&g Ly
k! TURNE Y- HARRIS 8.78 1300 (T
KH 030 oto 1ty
xS ool oo Iny
Sty AT IR 006 012 1asds
HESLH TS ARL AS T0IL) DIWS
LISTANCE (ST ULT RO NHLN ULT KOD .o, FLOW
il Fas PN Ay st sl o A G pLain
[T [T Al mn 10 i
n 942 ER1] s 111 iy
" wis LAY nm m e
iy (2 L0 nm ne
i (1) n un L1
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nay 7580 Mma2 i
ns 140 147 (L1H o
Rk LAT) 413 1714 0
nyi T LR (LET) e
i o1 dar 1794 L
i hen AR L] 10 g
" A15 L) e L g
14 fifil i nn 0
1.5 (%1 (L 15m LI
10 LEt 14 1 L]
' LAY} SR (R niv
i (¥R n A nns
1 i Moy (AR nng
m 474 14t i
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1 FRY) M nnG
m an 181 i
ey i 14 e
1 Vi 18 i
16y LRL} 1% nne
iR VAL m i
2 LFH Liv ond
Ty 1 L N1} e
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wm 297 1y w Ll
i 1A [ 10 LI
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ORLAHOMA DEPARTMENT OF ENVIRONMUENTAL QUALITY
DESKTOR WASTELOAD ANALYSIS - SPRING

Clty of Clinten
DERIGN MLOW e LELRTE N CrS UPSTREAM FLUW IMAIGN 10w e i ML 0l CES UPSTREAM 11.0W
00 TEMPLAATIAR 20 TRMITHA TURE
IHITIAL CONLITIONS ARE AS TTILLEIWS IHITIAL CONINTINNS ARLAS | HILOWS
REACTILERGTI  MILESy 430 REACTI LERGTI MBSy 430
NURAN R (0 SEOMENTY a0 ETRE A M VELOCITY AT m ey HURDIR AT SEOMENTE: 40 STREAM VELECITY 201 Mnftdiay
HUMOER O REACHES, 1 STREAM DEPTH Q35 ey MHUMBDMR (T REACTICS 1 STROAM DOFTH. 0.4 reer
REACH NUMRLR' 1 REACTH CL CONC: 150.0 mra AFACT HUIMDER: L) REACH O CONE 150.0 mon.
BOLUCOODS RATIO 10 D0 SATURATION 825 mia NOBUACIONA RATIN 230 D SATURATION: B.25 Mo
HOLUCBNDY RATIO 4.30 130 TARGET B.00 ura N D005 RATIO 430 Lo TARGET 2,00 M.
CFFLUENT MLOW: 006 wed UPSTREAM FlLOW: 065 miws EIFLUENT FLAW: 006 Mo UPSTREAM FLOW: 0.00 man
EFFLUENT CROLY 150 s, UPSTREAM CBUDY 200 woa EFFLUENT CRNDY 15.0 st UPSTREAM TN 000 Mo
EFFLUENT NHIN, B0 Mot UPSTREAM NHIN: 015 e, EFFLUENT NIIIN. B0 miL UPSTREAM NIIIN 0 00
RFFLUENT D.O 20 med UPSTREAM DO, 701 g EFFLUENT DO 20 uga HPSTREAM L - 0.00 won
RATE CONSTANTS HUAY, DASE By 10 DEGREES 13 DEGRCES THETA RATE COMSTANTRIIAY RAST Dy I DEGREES 13 BEGRIES TETA
Ki 040 0.50 (L] ki 640 050 (ECEH
K TURNEY-HARRIS 978 1.0t (L] K1 TURNEY.HARRIS eTe 1ot 1
LU 030 041 16T KM 0.30 042 em
K§ 003 003 (L] KE 003 0o me
sl ACMAT AT, 008 o (L ’ L{sTH] AT AT oo .0 | vy
BIKULS ARD A5 160 LEOWSE HUSULTS ARL AS FULLOWS
cnous VLT RUD ULT N LA rrLow VISTANCE LRODE ULT ROL LU R LT NDL Flow
WA MEA A ArlA Sarie LA ol s s cara P
nfal i i [ 01 i ITED [l K0 3
(1] e AFt] A i i wag m My ot
na i (¥} “n nt nay 1 s e un L1
nay 198 Ly Y nl (] Ay L] Sy nnn
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it a0 Ve I an fiAy s L Ao 13
n m LB Ly nhy nn mn an mn find
1LY PRI i apr ary gk nay fhY mar nia
nor 1 [t A a1 nae 16 AS 43 mne niv,
i 166 i £y an (E] e AN nmw nir
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OKLAHOMA DEPARTMENT OF ENVIRONMENTAL QUALITY

DESKTOP WASTELOAD ANALYSIS - WINTER

City of Clinton
DESION 1100w » v kLD 10 CTS UPSTREAM [1LOW
INITIAL CONDITINNS ARILAS 1011 WS
HEACH L ENGTUiMILESy 430
HUMNTR OF SROMINTS 40 ETHEAM VELAXITY I T martagay
NUMDER (IF REACIHES 1 ATRAAM BEMY 035 frad
REACH NUMOER: 1 REATINCL, CINE: 150 0 i
DEILIICENN RA [0 230 Drta SATURATILN. B45 mra
NOBUKCAODS RATIO 430 041 TARGET 600 mint
EFFLUENT FLOW: 006 wow UPSTREAM FLOW. 065 wrdy
EFFLUENT ClLpA: 100 wra UPSTREAM CONDS. 200 uwa
CFFLUENT HIIAM- 120w, UPSTREAM NI G115 wn
EFFLUENT DO 2.0 o UPSTREAM DO ¢ 803 i
RATL CONSTANTSHIAIAY. DASE By INDECREES 1t DEORCES TIETA
K 04 026 piat
K TURNEY-HARRIS a7 " ke
KN 030 06 (0L
K5 003 a0 10
o EMAT AN o0 0.08 1
RESULTS ARE AS FOLLOWS
DISTANCE. CRODY VLT RO ULT NOD (LR
A1) iMEA A -ﬂ"' N_l;'1
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THISHEN [0 e B MG

INETAL CONDETITMNS ARE AN Tonid nws

wh Cls UPSTROAM 1w

REACT LENATILIMILGS) 430
HUBIER UF SEGMENTS 40 STREAM VELOCITY. 200 whruhay
NEMULR OF REACTLS. 1 S IRILAM BT 0.14 e
REAUI NUMBTH 1 REACINEL, N 150.0 mra
ADMUCHONS RATIO 230 1AL, SA TRATION BAS i,
NV IR RA I 410 1200 TARGED 2.00 v
Bl FLURNT 10w, 008 Mt TIPS TREAM 1T (W 0.00 M
EVLURNT Chiolby 18.0 mra. TIPRTRTAM Ul 000 i
FITLURNT HilH 12 0 pear HPATREAM HINN 0,00 wra
PIFLURNT 120y 2.0 mta. TIPKTREAM () 0.00 urd
WATE CONSTANTSUAIAY. DASE E) 0 UEGREES I BEORERS TUETA
L1E 040 0386 (K01
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L3 003 ool 1ny
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DISTANCE CRODS ULT noD KH)-N VLT HOD v, FLOW
£ [AT) ) WA A A |\ﬂ_| A
v Thin an 100 T I
ni 1140 PURT] ey " 0
nn 174 mm ns ant Thiny
g Ly M ns 45 L1
hay I3 AT R ane nd
nY 1630 nmn RL L, LY
nas e 05 an 1ing m nok
nns 155 M neg i oG
A isn v 1 i ned
LA L) 1w MG s LR T i
(I 18] N Ihdd s L
(KL} TFL) et (3] 187 noe
(] 1 nn 0 31) A
an 13m wan mn 40 L
| 14 L] AR LY} i
[ 1nn nn ERT] 1 (Y18 s
(R} 11m4 wn ey am L) 1
[ 1" EIET wa1 ann [ s
(1) 128 MmN LAT] n s LR 1Y LY
ny L1 nn *n LTt an Ty
s e mn LA My in ik
i e A2 R uwa e i
LAl (TR} mnr AN My i i
bR hm pLELY LR a4 s LG
ra mar i LRV "oy w i
n W ha R RS wan oo i
1m0 (X1} ny 3 nm L% nee
1. na M 1 im n
LR 1 (AT ULT [0 nee,
[RL] L W [T nv
" VAL 1m0 Wl ann L
(AL u " wa &ny e
AR LKL bR} e nos ani nid
VA nud wnen T W ~04 00n
W Ll e Tan U o iy
1 (X5 (L) ERY] n aan LI0
e *i 1442 ™ B Al i
g (33 1901 1 it A1 e
b n i m W dn Al A
It 1 L7} a8 Mt a1 e
o 1 11es A »ny iy L1




001

Summer (0.0 cfs)

DO concentration (mg/)

Summer (1.0 ¢fs)

.15

6.10 e

6.05 el

6.00 el
5.95 e,

5.90 T
=

5.85 p-
580

0.00 1.00 2.00 3.00 4.00
Distance (miles)

DO concentration {mgd)

Spring (1.0 cfs)

7.10
gt

7.00 /_,’—
6.90

§.80 -

8.70 /

8.60

6.50

0.00 1.00 2.00 3.00 4.00
Dislence (milas)

5.00

Distance (milas)

% 5.00
£ 400 —
8 /'/
2 3,00
=
§ 200
v
c
g 1.00
)
2 0.00

0.00 1.00 2.00 3.00 4,00 5.00
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