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CHAPTER I

THE USE OF SPREADSHEET PLATFORMS TO

DEVELOP STOCHASTIC ENVIRONMENTAL SIMULATORS

INTRODUCTION:

Engineers and scientists are often required to predict the

values for a variable at some unmeasured point. In many cases

it is not practical to measure data at the desired point due

to the location being physically inaccessible, having

prohibitive sampling costs or if the value is required at a

future time or under alternative conditions. Mathematical

modeling of these and related situations may prove to be the

only viable approach when proceeding with environmental

decision making. -The United States Environmental Protection

Agency (EPA) recognizes this in their Risk Assessment Guidance

for Superfund Volume 1 Human Evaluation Manual (Part A) which

lists three (3) specific instances where fate and transport

modeling may be required:

1. Where exposure points are spatially separate from
monitoring points.

2. Where temporal distribution of data is lacking.
3. Where monitoring data are restricted by the limit

of quantitation. (EPA, 1989)

The most practical and commonly accepted method for prediction
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is to use some type of model.

MODELS:

A model is defined as lIan abstract representation of a (real

world) physical, social, or other system in terms of

mathematical equations, flow diagrams, computer programs, or

algorithms II (Lewis and Orav, 1989). In this definition a

system is any collection of interacting parts. The most

practical method of creating such a system is to use some type

of computer modeling program. One common type of computer

model is the deterministic code in which a partial

differential equation is solved (numerically or analytically)

for a given set of input values, parameters, and boundary

conditions. The result is a single output value. The

majority of IIground-water-managementll models are dependent on

deterministic flow and solute transport assumptions (ASCE,

1990). In this type of model the input parameters are assumed

to be known throughout the system (Fetter, 1993). This

assumption is never completely true due to uncertainties in

the data. These uncertainties can be addressed by stochastic

modeling.

P. A. Lewis and E. J. Orav refer to stochastic models as

simulations, which they define as lIa controlled statistical
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sampling technique (experiment) that is used, in conjunction

with a model, to obtain approximate answers for questions

about complex, multifactor probabilistic problems" (Lewis and

Orav, 1989). Deutsch and Journel (1992) use a simpler

definition of stochastic model, which is more appropriate to

this discussion, by defining it as the process of building

alternative, equally probable, high resolution models of the

spatial distribution of the variable or variables in question.

In stochastic modeling it is assumed that there is a

statistical uncertainty in the value of certain input

parameters. This method of solution depends on determining or

knowing the distribution of these properties within the system

and will result in a range of values rather than a unique

value. (Fetter, 1993).

UNCERTAINTY:

All computer models that deal with physical data have the

problem of uncertainty. Uncertainty, in its simplest form

refers to data or assumptions that are indeterminate,

indefinite, contain doubt or not reliable. L. G. Langley and

William McTernan discuss three types of uncertainties which

are generally considered to be the major uncertainties

affecting (groundwater) model accuracy and precision:

1. transport mechanisms,
2. proper choice of model code and

3



3. accurate input parameters (Langley and McTernan, 1992
93).

c. John Mann (1993) divided uncertainties into three types,

based on how each arises and is treated. Type I uncertainty

comes from measurement error, bias or imprecision. All

measurements contain some amount of error, bias or imprecision

and should have an associated plus or minus value. In many

cases this value is so small in relation to the measured value

as to be insignificant, but it does exist and methods have

been developed to treat this uncertainty. Type I I uncertainty

comes from the inherent variation or randomness in natural

parameters. This type of uncertainty is particularly

important to geologists and others trying to model natural

processes and phenomena that is basically stochastic (random).

One way to address this type of uncertainty is through the use

of probability density functions and stochastic modeling.

Type III uncertainty is due to lack of knowledge or scientific

ignorance and the inability to model nature accurately. This

type of uncertainty includes incomplete knowledge of

relationships of components within a model, or an imperfect

mathematical model. This type of uncertainty is always

present when predictions are made into the future because all

the necessary formulations can not be known or estimated

accurately. II The uncertainty is proportional to the length of

time into the future or past over which the predictions are

made" (Mann, 1993). Type III uncertainties have been largely
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ignored since they are due to a lack of knowledge and

therefore are theoretically undeterminable. Since the EPA now

requires a probabilistic standard in its licensing

requirements for nuclear waste, Type III uncertainties are now

evaluated subjectively in risk assessments for those

repositories (Mann, 1993).

A simplified list of the common sources for the three types of

uncertainties was presented by Mann (1993) and is includes as

Table 1. The uncertainties induced by Type I and Type II

sources can be described by probability density functions and

these functions can be used in stochastic models. Type III

uncertainties can only be evaluated subjectively at this time.

A comparison of the three types of uncertainty addressed by

Langely and McTernan with the list in Table 1 indicates that

both the uncertainty of 1) transport mechanisms and 2) proper

choice of model code parallel the entries .. imperfect concepts"

and .. imperfect (or incorrect) mode1s under the Type I I I

sources. These sources can not currently be addressed

subjectively. The uncertainty of accurate input parameters is

a type I I, or stochastic, uncertainty and as such can be

addressed with stochastic modeling.

Although stochastic modeling addresses the Type II

uncertainties it also presents some problems. Either an

acceptable stochastic model must be found or the elements of

5



TABLE 1: SOURCES OF UNCERTAINTY

Type I uncertainty (errors, bias, imprecision)

Errors in measurement (gross, bias, operator, conceptual, etc.
Conceptual error in population measured

Bias in measurement process (device, method, technique)
Imprecision of measurement process (device, method, technique)
Inadequate sampling
Physical limitation to sampling
Inability to determine accurate pdf's
Inability to know true accuracy (true bias)
Inability to truly isolate a system
Computational inaccuracies (mathematical analog imperfect)

Type II Uncertainty (stochasticity)

Inherent natural variation
Heterogeneity in materials
Anisotropy in parameters
Inability to characterize a variable adequately
Inability to determine an accurate pdf for a variable
Physical inability to sample adequately
Practical need to use average values or other indicators rather than pdf's

Noise in natural system
Noise in computational system

Type III Uncertainty (ignorance)

A. Lack of knowledge
Incomplete knowledge
Erroneous knowledge
Imperfect concepts, laws, hypotheses, and principles
Use of subjective probabilities rather than objective probabilities
Ambiguity in concepts, data, models
Vagueness in concepts, data, models
Fuzziness in concepts, data, models
Distortion in concepts, data, models
Confusion in evidence
Dissonance in evidence
Nonspecificity in evidence

B. Need for generalizations
Need for simplifications
Use of incorrect models (conceptual or mathematical)
Use of imperfect models (conceptual or mathematical)
Computational inaccuracies (mathematical analog imperfect)

Source: Mann, 1993
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stochastic modeling must be applied to an acceptable

deterministic model. If a deterministic model is used, the

distribution functions of the variable input parameters must

be statistically sampled and the model run a number of times

until a statistically acceptable answer is obtained. This

sampling must either be done manually or by some type of

computer program specifically written to perform this

function. Obviously, manually performing a statistical

sampling of the distribution function, then imputing that

variable into the model and running it for hundreds or maybe

thousands of repetitions is not practical. Likewise, creating

a program to perform these functions is often not practical

for many environmental professionals who are not trained

computer programmers. Programming may require a large and

impractical investment of time to 1) learn the programming

language and 2) perform the programming itself. This time

requirement is reduced significantly if the "programmer"

already knows the programming language and is working within

a familiar framework.

One approach to addressing the shortfall between the computer

programmer and user is to use the programming (macro)

capability in conjunction with the DOS command interface

functions present in spreadsheet programs such as Lotus 1-2

3®, Excel®, or Quattro Pro®. These programs have the

capability to manipulate data, perform complex mathematical
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calculations, and control other programs. Most engineers, if

they are computer literate at all, are familiar with one or

more of the popular spreadsheet programs. Recent advances in

the availability of stochastic "ADD-IN" s for these spreadsheet

programs, as well as the proliferation of public domain

software which can be called from the spreadsheet allow for

the development of sophisticated stochastic models within a

platform both readily available and understood by most

engineers.

This paper discusses two applications of Lotus 1-2-3® macros

and spreadsheet capabilities to develop environmental

simulators capable of addressing uncertainty. In this way,

the public domain EPA codes were altered from a deterministic

to a stochastic base. The first application uses a series of

macros to control the generation of Monte Carlo realizations

of one or more selected input parameters, save those

parameters in the proper format, call and run the EPA's

Industrial Source Complex Diffusion (ISC2) deterministic model

and retrieve the model output into the spreadsheet. This

process is automatically repeated for the number of

realizations selected by the operator.

The second application uses the spreadsheet capabilities to

manipulate data, control input and output functions and run

several different DOS programs to generate the values

8



necessary to create a conditioned geostatisical simulation of

a selected parameter or variable. The macro generates a field

of conditioned geostatisical values which can be input to a

deterministic model. As in the first application, the macros

will repeat this process automatically for a number of

realizations selected by the operator to generate a stochastic

model.

9



CHAPTER II

METHODOLOGY:

THE SPREADSHEET PLATFORM:

A spreadsheet is a computer representation of an accountant's

columnar pad. Each worksheet is divided into cells which may

contain a number, a formula or text. In addition, a cell may

contain a special formula called an @function. An @function

is a built in formula within Lotus 1-2-3® that can be accessed

by entering its name in a cell. These formulas can be used

for financial, statistical, and scientific calculations, as

well as creating conditional formulas which allow the

spreadsheet to switch between optional calculations or

actions. Regardless of its content, each cell may be linked

to any other cell or cells in the worksheet so changes in one

cell can effect the content of other cells.

LOTUS 1-2-3® was used as the spreadsheet platform for this

effort due to its overwhelming availability to the engineering

community, the availability of probability based "ADD-IN"s and

its capabilities to call DOS programs through MACROS. Other

spreadsheets, however, could have also been as easily applied.
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Lotus 1-2-3® has a menu of command options that can be

activated by pressing the [I] key (the square brackets [] will

be used throughout this paper to designate an individual key

entry). Table 2 shows some of the most cornmon Lotus® menu

options used in these applications. Once the menu is

activated by pressing the [I] key, individual options can be

selected by either moving the cursor to the desired option and

pressing [ENTER] or by typing the first letter of the option

name, i.e. [R] activates the RANGE option.

It is also possible to record a series of keystrokes and 1-2-3

commands in a worksheet so they can be played back, as needed,

to perform a set task. This series of recorded keystrokes,

@functions and macro commands is called a Macro. A macro may

be initiated by pressing the [ALT] and_[F3] together, then

selecting the desired macro's name from the menu that follows.

Macros with names containing only a backslash [\] and a single

letter, such as "\:A", may be initiated by pressing [ALT] and

the letter (" AIt in the example) together. Macro commands and

keystrokes are input as labels (text) within a named range

(normally a series of cells within a column). There can be

(and usually are) more then one keystroke or command per cell.

Keystrokes refer to single key entries such as [I] (slash)

whereas commands can be either a key name such as [PGDN] or an

advanced macro command such as {BRANCH}, both of which are

written in braces {} in the macro. Macros can be linked

11



TABLE 2.

PARTIAL LIST OF LOTUS® MENU COMMANDS

PRIMARY
COMMAND

SECONDARY
COMMAND DESCRIPTION

VV_uLJ~tiUEET various Change various options on the worksheet.

BANGE gRASE Erases data in a range

RANGE NAME Creates and deletes range names

RANGE ~ALUE Copies a range of data, replacing any copied formulas with their
current values.

QOPY Copies a range of data, including formulas & formats to another range
in the same or different file.

MOVE Transfers a range of data, including formulas and formats to another
range in the same file.

EllE QOMBINE Incorporates data from a worksheet file on disk into the current file.

filE iMPORT Reads data from a text file on disk into the current worksheet.

EllE QPEN Reads a worksheet file into memory and places it before or after the
current file.

EllE RETRIEVE Reads a worksheet file into memory. The retrieved file replaces the file
that was current.

EllE §.AVE Saves worksheet files on disk.

fRINT fRINTER Selects the printer as the output destination

fRINT filE Selects a text file on disk as the print destination. Allows the operator
to create text files to share data with other programs.

fRINT [P,F] [P,F] indicates second level command can be either PRINTER or File.
ALIGN Align command assures that page breaks, headers, footers and

graphs are placed in the proper position on the printed page.

fRINT [P,F] Removes the print Range and other settings from existing print
QlEAR specifications.

frint §O Go sends the selected data to the printer or file

ERINT QPTIONS Allows the operator to select various additional print options including
Qther-Unformatted which is used to suppress page breaks in test files.

§RAPH various Various graph commands are used to create and view graphs of
selected data.

QATA EARSE Separates and converts a single column of long labels into several
columns of data.

QATA QUERY locates and edits selected records in a database.

QATA §.ORT Arranges records in a database table in the order the operator
specifies.

§.YSTEM Temporarily suspends 1-2-3 and returns to DOS so DOS commands
can be used without ending the current 1-2-3 session.

QUIT Ends the current 1-2-3 session and returns to DOS system.

12



together to form complex command structures and create a

"program ll within the worksheet. One major advantage of using

macros is that there will be only a relative few new commands

to learn, unlike a normal programming language such as Fortran

or Basic. Table 3 lists the names and descriptions of some of

the lIadvanced macro commands II commonly used in these

applications. A complete list of advanced macro commands,

along with their description and form is in appendix C.

Another feature of the LOTUS 1-2-3® spreadsheet is the

availability of ADD-IN programs such as @RISK® (Palisade

1992). An ADD-IN is a program that communicates directly with

LOTUS 1-2-3® and extends the capabilities of LOTUS 1-2-3®.

There are three types of ADD-INS: @functions, macro commands,

and applications. The ADD-IN @functions and macro commands

are accessed in the same way and behave the same as built in

@functions and macro commands once the ADD-IN has been loaded

into memory. ADD-IN applications usually are created to

perform a specific task. An ADD-IN program can contain any

combination of @functions, macro commands and applications.

In the first application program, called RISC2, the ADD-IN

@RISK® was used to provide Monte Carlo processing capability

to Lotus 1-2-3® and to the U. S. Environmental Protection

Agency's Industrial Source Complex Diffusion (ISC2) air

pollution model. The @RISK® ADD-IN programs can be also be

13



TABLE 3.

PARTIAL LIST OF ADVANCED MACRO COMMANDS USED IN THIS EFFORT

MACRO COMMAND DESCRIPTION
{APPENDBELOW} Copies data in one range to the bottom of another range, automatically extending the second

range to include the copied data.

{APPENDRIGHT} Copies data in one range to the right of another range, automatically extending the second
range to include the copied data.

{CONTENTS} Copies the contents of one cell to another cell as a label. Usually used to store a numeric
value as a string.

{LET} Enters a label or number in a cell.

{CLOSE} Closes an open text cell.

{OPEN} Opens a new or existing text file so work can be performed on that file.

{READ} Copies a series of bytes from the open text file to a cell.

{READLN} Copies an entire line from the open file to a cell.

{SETPOS} Changes the location in the open file at which data is read from or written to.

{WRITE} Writes a string to the open text file.

{WRITELN} Writes a string to the open text file and adds an end-of-line sequence.

{subroutine} Performs a subroutine call: Executes the subroutine at the specified location before
continuing down the current column of instructions.

{BRANCH} Performs a branch: Transfers macro control from the current column of macro instructions
to another location.

{FOR} Creates a for loop: Repeats a subroutine a specified number of times.

{IF} Sets up a condition that 1-2-3 evaluates to determine whether to continue with the macro
instructions that follow {IF} in the same cell or to go directly to the instructions in the next
cell.

{QUIT} Ends the macro, returning keyboard control to the user.

{RETURN} Used in subroutines to end the subroutine and return macro control to the instruction
following the subroutine.

{SYSTEM} Temporarily suspends the 1-2-3 session and passes command to the operating system.
When the operating system command is completed, automatically resumes the 1-2-3 session
and continues the macro --VERY IMPORTANT--

{GETLABEL} Displays a prompt in the control panel, waits for a response to the prompt, and enters the
response as a label in a cell.

{GETNUMBER} Displays a prompt in the control panel, waits fro a response to the prompt, and enters the
response as a number in a cell.

{MENUBRANCH} Displays a customized menu in the control panel, waits for the operator to select a menu
item, then branches to the macro instructions associated with that menu item.

{FRAMEOFF} Turns off the display of the worksheet frame (column letters and row numbers).

{FRAMEON} Restores display of worksheet frame.
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used to perform risk analysis of spreadsheet data. The

combination of the risk analysis capability with the

spreadsheet's capability to manipulate data, perform complex

mathematical calculations, and control other programs and

functions through the use of macros provides a powerful tool

for environmental engineers. Spreadsheets can be used to

accomplish all this without the need to learn the complex

command structure of most programming languages.

BACKGROUND:

Lotus 1-2-3® and other spreadsheet software allow the

spreadsheet to interface with DOS programs. In general, LOTUS

1-2-3® will interface with models (DOS programs) that use some

form of an ASCII file for input and output. This ability is

crucial to the effort discussed in this paper. The menu

selection [I] ~stem listed in Table 2 allows the operator to

temporarily exit the spreadsheet without ending or effecting

the current worksheet and execute DOS commands. The worksheet

can be reactivated be typing "EXIT" at the DOS prompt. The

more important system option is the advanced macro command

{SYSTEM} as described in Table 3. This command allows the

macro to exit the spreadsheet and automatically execute a DOS

command. When the DOS command is complete the spreadsheet is

reactivated and the macro continues with the next command in
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the macro column.

There are four basic steps in using Lotus 1-2-3® to create a

stochastic model from a deterministic one:

1) Create a range of lotus cells with input values or
alphanumeric strings that, when output in ASCII
format (text file), duplicates the input format
required by the deterministic model.

2) Retrieve an appropriate statistical value of the
random variable into the Lotus spreadsheet and, if
necessary convert it into a usable form.

3) Create a "Macro" to:
1) replace the desired variable within the input
range with the appropriate statistical value,
2) run the deterministic model 1 time, and
3) import the output value from the deterministic
model to a range within the spreadsheet (if
desired) .

4) Create a "Macro" to repeat steps 2 and 3 the
desired number of times for the simulation.

The spreadsheet can be expanded to include preprocessing of

the model input, post processing of the model results and

linking models together. The two example programs demonstrate

some of these capabilities. The first application is named

RISC2 and uses the @RISK® ADD-IN to create a number of Monte

Carlo realizations of the selected variable which are input to

the EPA's Industrial Source Complex Diffusion (ISC2)

deterministic model to determine the probability range of

output concentrations. The second application is named COGMOD

and uses the spreadsheet capabilities in conjunction with

COVAR, and various STATPAC programs to generate a conditioned

simulations of a geostatistical distribution for subsequent
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input into a deterministic model. More detailed descriptions

of each of these applications follow.

RISC2 OBJECTIVE:

The objective of this effort was to create a environmental

decision support model (system) employing a stochastic air

pollution model developed from a public domain DOS based

deterministic code. Controlled by the spreadsheet platform

and augmented by the Monte Carlo IIADD-IN II this DOS code

becomes capable of being accessed repeatedly with randomly

selected inputs to produce a stochastic output. The EPA

Industrial Source Complex (ISC2) Dispersion model, a Lotus 1-

2-3® worksheet and the @RISK® IIADD-IN II were used in this

effort.

A Decision Support System is defined by G. L. Simons, in his

book II Expert Systems and Micros, (1985)," as: II ... an

interactive data processing and display system which is used

to assist in a concurrent decision-making process and which

also conforms to the following characteristics:

i. it is sufficiently user-friendly to be used by the
decision maker(s) in person

iii. it displays its information in a format and
terminology which is familiar to its user(s)

iii. it is selective in its provision of information and
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avoids exposing its user(s) to an information
overload. II (Simons, 1985)

Decision support systems are designed to assist in decision

making, but not remove the human element from the process.

To satisfy the criteria for a decision support system, RISC2

was created to be almost entirely menu driven. This model

consists of two main and two minor divisions, either of which

can be selected from the main menu. The flowsheet in Figure

1 shows how these four divisions interact. The first major

division of the worksheet is designated as the preprocessor

module which Figure 1 shows as the FUNCTION menu within an

area labeled PREPROCESSOR MODULE. This division creates an

input file for the ISC2 model by using a series of menus and

Lotus® macros. The second major portion (designated as the

RISK MODULE) combines certain functions of the Lotus® "ADD-IN"

program @RISK® with LOTUS 1-2-3® macros and the ISC2 model to

perform a Monte Carlo simulation. This module is represented

by the RISK menu enclosed in the RISK MODULE area. Figure 1

also presents the structure of the entire macro prepared for

this effort. The two minor divisions, MODEL and FILE, (see

Menu Section) are also introduced. These run the ISCST model

a single time and either import or export ASCII files to and

from the spreadsheet, respectively. These will be discussed

more fully later in this paper.
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Figure 1. Primary Structure of Stochastic

Decision Support System: RISC2
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INDUSTRIAL SOURCE COMPLEX DISPERSION (ISC2) MODEL:

The ISC2 models (long term, ISCLT and short term, ISCST) were

specifically designed for the EPA to meet the specifications

in their Guideline on Air Quality Models (EPA, 1992). They

are popular with the modeling community in part due to the

large number of options for various conditions that the model

will accept. Two types of input data are required, 1) the

runstream setup file which contains the modeling options,

source and receptor location information, meteorological file

specifications and output options and 2) the meteorological

data file. The macros discussed in this paper only affect the

runstream setup file input data. The meteorological data are

not subject to randomization with this version of RISC2.

Although the ISCLT and ISCST are separate models, many of the

runstream input parameters are identical and both models are

included in the ISC2 documentation. The ISC2 runstream setup

file consists of a series of lines or records, each of which

must contain a "pathway", a keyword and one or more

parameters. Each item or .. field" in a record must be

separated from the others by at least one blank space. There

are five different "pathways" which must be included in the

ISC2 runstream file in a specific order. These pathways and

the order in which they must be input are as follows:

CO - Specify overall job COntrol options

SO - Specify/SOurce information
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RE - Specify REceptor information

ME - Specify MEteorology information and

OU - Specify Output options

Each pathway starts with the keyword "STARTING" and ends with

the keyword "FINISHED". The keyword specifies the type of

option or input data on a line, while the parameter defines

the specific option selected or input data. The runstream

line (or record) generally has the appearance of this example

CO record:

CO MODLOPT DFAULT RURAL CONC

where CO is the PATHWAY, MODLOPT is the KEYWORD and DFAULT,

RURAL and CONC are PARAMETERS specifying 1) that the model use

the EPA default options, 2) in a rural (vs urban) setting with

3) all input and output contaminant values in concentrations

(vs depositions).

LOTUS 1-2-3~ MACROS FOR RISC2:

The macros in RISC2 create the runstream setup file. The

lines (or records) are created by a series of menu selections

and interactive input by the operator. The macro prompts the

operator to select an area for comments (usually the "HOME"

screen) and an area where the runstream file will be created

(usually [PGDN] one time from home to location A23). The

Lotus "frame", the row of letters across the top and the

21



column of numbers down the left side of the screen, is turned

off by the macro command {FRAMEOFF} to improve appearance and

avoid potential confusion during the creation of the runstream

file.

The macro menus are created in much the same way as the macros

discussed in the section on the spreadsheet platform. These

menu items are entered, one per cell, in the first row of the

menu location. The cell below each item is reserved for a

description (up to 512 characters) of the menu item and is not

used in the macro operation. The macro commands start in the

following cell (third row) below each menu item and continue

down the column until either a command redirects the macro or

a blank cell is encountered. The macro menu is named by using

the "/ Range Name Create" command to name the first cell of

the macro menu. An example of the macro menu structure for

the HEIGHTS macro menu which sets the keyword for receptor

heights in the runstream file is found in Table 4. When this

macro menu is accessed the screen will display a menu showing

two selections, FLAT, for setting all receptors at a constant

height, and ELEV, which allows the operator to input receptors

at varying heights. When either of these selections is

highlighted the cell below that selection, either "IGNORE ALL

TERRAIN HEIGHTS or ALLOWS INPUT OF RECEPTOR HEIGHTS", will be

displayed to describe the selection. When an item is

selected, by highlighting that item and pressing [ENTER], the
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TABLE 4.

EXAMPLE OF MACRO MENU STRUCTURE FOR "HEIGHT" MACRO MENU

A B C I
1 HEIGHT FLAT ELEV

2 IGNORE ALL ALLOWS INPUT OF
TERRAIN HEIGHTS RECEPTOR HEIGHTS

3 {LET OPT,FLAT} {LET OPT,ELEV}

4 /RNOOPTN /RNOOPTN

5 {MENUBRANCH T} {MENUBRANCH T}

DESCRIPTION

MENU SELECTION
macro name

description of
option

macro command
{LET}

macro
keystrokes

macro command
{MENUBRANCH}

macro commands below the description are followed, one

keystroke or command at a time until the macro is completed.

In this example, if FLAT is selected from the menu, the first

cell below the description contains a macro command, in

braces{}, which places the word "FLAT" in the cell previously

named II OPT II • The following cell contains a series of

keystrokes that call up the Lotus® menu [I], range [R], name

[N], options, and delete [0] the name "OPT". The final cell

in the macro contains the {MENUBRANCH} command which transfers

the command line of the macro to a macro menu, in this case

the macro menu named "T".
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RISC2 PROGRAM:

The first macro menu is the "SELECT" menu which contains the

options to run "PREPROCESSOR", "RISK", II MODEL II , "FILE" or

"QUIT". Figure 1, which was previously discussed, shows how

the various selections in this menu interact. The "QUIT"

selection exits the macro and returns the operator to normal

Lotus® operations. Each of the other selections initiates a

series of macros which will be referred to as modules. Since

the functions and macro structure of the modules vary

significantly each module will be discussed separately

starting with the "PREPROCESSOR" module.

RISC2 PREPROCESSOR MODULE:

Selection of the "PREPROCESSOR" module calls up the "FUNCTION"

macro menu as shown in Figure 1. This menu contains the ISC2

runstream pathway name selections "COli, II SOli , liRE II , liME",

"EVil, and "OU" in the order they must be addressed (from left

to right). Selection of any of the pathways causes the macro

to first write the corresponding pathway name and the word

IISTARTINGII in the first blank line of the runstream file, then

proceed to the first menu of selections for that pathway. In

this way the ISC2 runstream file operations developed by the

u.s. EPA and previously introduced are now controlled by the
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spreadsheet platform and easily accessed by MACROS developed

for this effort.

The "CO" pathway contains more options and is more complex

than the other pathways addressed in the preprocessor module.

Figure 2 shows the structure of the menus used to create the

runstream records for the "CO" pathway. Table 5 lists the

ISC2 (short term) keywords and input parameters used in this

pathway and shows what menu and macro is used to input each

keyword or parameter in the appropriate field and record. The

"CO" pathway will be discussed in detail to demonstrate the

construction of the program. The first menu in the "CO"

pathway is the "T" macro menu which contains selections for

"TITLES", "MODEL OPTS", "INTERVALS", "POLLUTION 10", "RUN OR

NOT", "TERRAIN HEIGHTS", "MORE" and "QUIT". These selections

are mandatory keywords and are ordered from left to right in

the same order as they should appear in the ISC2 runstream

file. The" TITLES·" selection allows the operator to type up

to two (2) lines of titles or comments in the runstream file.

The macro places the "CO" pathway designation in the first

cell of the first blank line of the runstream file, moves

right one (l) cell and gives that cell a name (TITLEl).

Almost all selections from any menu in this "PREPROCESSOR"

will perform these same functions prior to performing any

specific functions unique to that selection, therefore this

step will not be discussed in subsequent selections. The
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Figure 2. Macro menu structure for the ISC2 CO pathway

keywords and parameters in the RISC2 Preprocessor
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TABLE 5.

LIST OF ISC2 II CO" PATHWAY KEYWORDS AND PARAMETERS
WITH THE CORRESPONDING SPREADSHEET MENUS AND MACRO NAMES

KEYWORD PARAMETER MENU MACRO
TITLEONE Tltlel T TITLES

TITLE1WO Title2 T TITLES

MODELOPT DFAULT MODEL DFAULT

MODELOPT CONC or DEPOS MODEL CONC or DEPOS

MODELOPT RURAL or URBAN MODEL RURAL OR URBAN

MODELOPT GRDIS MODEL2 GRDIS

MODELOPT NOSTD MODEL2 NOSTD

MODELOPT NOBID MODEL2 NOBID

MODELOPT NOCALM MODEL2 NOCALM

MODELOPT MSGPRO MODEL2 MSGPRO

AVERTIME Timel II TIMEI

AVERTIME Time2 II TIME2

AVERTIME Time3 II TIME3

AVERTIME Time4 II TIME4

AVERTIME MONTH II MONTH

AVERTIME PERIOD II PERIOD

POLLUTID Pollut T POLLUTION 10

HALFLIFE Haflif C HALFLIFE

DCAYCOEF Decay C DECAY COEFF

TERRHGTS FLAT or ELEV HEIGHTS FLAT OR ELEV

ELEVUNIT METERS or FEET E FEET or METERS

FLAGPOLE Flagdf C FLAGPOLE

RUNORNOT RUN or NOT R RUN or NOT-RUN

EVENTFIL Evfile S EVFILE

EVENTFIL Evopt S SOCONT or DETAIL

SAVEFILE Savfil RS2 SAVFIL

SAVEFILE Dayinc RS2 DAYINC

SAVEFILE Savf12 RS2 SAVFL2

MULTYEAR Savfil RSI SAVFIL

MULTYEAR Inifil RSI INIFIL

ERRORFIL Errfil C ERROR FILE

ERRORFIL DEBUG C ERROR FILE
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macro then prompts the operator for Title 1 which may contain

up to 80 alpha-numeric characters by using the macro

{GETLABEL} command. The {GETLABEL} command follows the

structure {GETLABEL "operator prompt",range name}. The macro

command shows whatever lIoperator prompt ll that is entered in

the command at the top of the screen. Once the operator

responds to the prompt and presses [ENTER] the response is

entered in the named range (TITLEl). This macro command is

used extensively throughout this worksheet since it allows the

operator to input character strings without interrupting the

macro commands.

The second menu selection is "MODEL OPTS II . After the macro

inserts the II COli pathway and II MODELOPT" keyword in the

runstream file it lists a series of optional keywords and

descriptions on the comment screen, then proceeds to the

"MODEL" macro menu which contains these optional keywords as

selections. If the·operator chooses "DFAULT II , IICONC", "DEPOS",

II RURAL II or II URBAN II the macro moves the cursor to the end of

the runstream file and names the cell 1I0PT". It then enters

the selection name in the "OPT II cell and deletes the name

"OPT". The model allows any number of selections to be made

from the "MODEL" menu with all selections being placed on the

same line. Selection of the "NON-DEFAULT II option transfers

macro command to the "MODEL2" macro menu. This macro menu

contains the non-default optional keyword selections "GRDRIS II
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for gradual plume rise, "NOSTD" for no stack-tip downwash,

"NOBID" for no buoyancy-induced dispersion, "NOCALM" to bypass

calms, and "MSGPRO" to specify use of a missing data routine.

The macro treats these selections in the same manner as the

selections from the "MODEL" macro menu. In addition to these

selections the "MODEL2" macro menu contains the selection

"RETURN" . This option returns the macro command to the

"MODEL" menu. Both the "MODEL II menu and the "MODEL2" menu

contain the "QUIT" option. The "QUIT" selection from either

menu returns the operator to the II T II menu for additional

selections.

Selection of the "INTERVALS" mandatory keyword from the "T"

menu transfers macro command to the "I II macro menu. This menu

allows the operator to select either the short term or long

term ISC2 model and "QUIT" to return to the "T" macro menu.

Selection of the "SHORT TERM" interval inputs the number "1 11

in the macro worksheet cell named "TERM" whereas the "LONG

TERM" selection inputs a "2 11 in this same cell. This cell

will be accessed by the macro later. Assuming the "SHORT

TERM" model is selected, after the "l" is input into "TERM II

the macro command is transferred to the "II" macro menu.

This macro menu contains four (4) time interval selections

named IITIMEl", "TIME2 II, "TIME3 11 and "TIME4". The selection of

any of these options causes the macro to prompt the operator

to enter the short term averaging period in hours. A list of
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possible time intervals to be employed is displayed on the

comments screen to assist the user. The macro then returns

command to the "II" menu for another selection. The "II" menu

also contains the optional keywords "MONTH" and "PERIOD". The

selection of either of these keywords enters the selected

keyword in the "TIME" cell which is created and deleted in the

same manner is previously discussed. As in the other menus,

this menu also contains a "QUIT" option which returns command

to the liT" menu.

The next selection in the "T" macro menu is the "POLLUTION ID"

mandatory keyword. This selection prompts the operator for

the name of the pollutant (up to 8 characters) by using the

"GETLABEL" command then transfers the entered string to the

last line of the runstream file and returns to the "T" menu.

The "GETLABEL" macro command has the same structure and

functions in the same manner as the "GETNUMBER" macro command

discussed earlier. The difference in the two commands is the

"GETLABEL" command inputs the characters entered as a label

whereas the "GETNUMBER" command inputs the numeric characters

as a value.

The "RUN OR NOT" option transfers macro command to the "R"

menu. This menu allows the operator to select either the

optional keyword "RUN" or "NOT" which is then input in the

appropriate cell of the runstream file and the macro command

30



again returned to the "T" macro menu.

Selection of the "TERRAIN HEIGHT" option transfers the macro

command to the "HEIGHTS" macro menu which has two (2) options:

"FLAT" and "ELEV". The selection of either option inputs the

selected keyword in the appropriate cell (temporarily named

"OPT") at the end of the runstream file, deletes the cell name

and returns the macro command to the "T" menu.

The "MORE" selection transfers macro command to the "C" macro

menu which contains the options "HALFLIFE", "DECAY COEFF ti

"ELEV UNITS", "FLAGPOLE", "EVENT", "RE-START", and "ERROR

FILE". In addition the menu contains the "QUIT" option which

returns command to the "Ttl macro menu. The options

"HALFLIFE", "DECAY COEFF" and "FLAGPOLE" each create the

appropriate keyword at the first free line of the runstream

file then names the next cell to the right of the keyword.

The macro then prompts the operator for the keyword's

corresponding value and places the value in the named cell.

The cell's name is deleted and macro command is returned to

the "C" menu. The "ELEV UNITS ti selection transfers macro

command to the "E" macro menu which contains two (2)

selections: "FEET" and "METERS". Either option enters the

keyword "ELEVUNIT" on the first blank line of the runstream

file then enters either "FEET" or "METERS", depending on the

selection made, in the cell immediately to the right of the
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keyword. Macro command is returned to the "C" macro menu.

The "EVENT" option transfers macro command to the "S" macro

menu.

The "S" macro menu contains four options: "EVFILE" , "SOCONT",

"DETAIL" and "QUIT". The "EVFILE" option moves the cursor to

the first blank line of the runstream file and enters the

keyword "EVENTFIL" then moves one (1) cell to the right on the

same line and names that cell "EVFILE". The operator is

prompted for the name to be used for the input file which is

entered into the cell named "EVFILE". The cell name "EVFILE"

is deleted and the macro returns to the "S" menu. The option

"SOCONT" moves the cursor to the first empty cell in same line

as the previous selection and enters the keyword "SOCONT" in

that cell. The option "DETAIL" moves the cursor to the same

line and enters the keyword "DETAIL" in the first empty cell.

The "QUIT" selection returns macro command to the "C" menu.

The next option in the "C" menu is "RE-START" which allows the

operator to specify optional ISC2 keywords and parameters to

generate an unformatted file of intermediate ISC2 results.

This option allows a modeling session to be continued later if

it is interrupted for any reason. This menu option also

accesses another menu ("RS"). The "RS" menu contains two (2)

selections: "SAVEFILE" and "MULTIYEAR", each of which

transfers macro command to an additional macro menu. The
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"SAVEFILE" option moves the cursor to the first blank line of

the runstream file, inputs the keyword "SAVEFILE It and names

the first cell to the right II SAVFIL" . It then transfers

command to the IRS2" menu. This menu has options of IISAVFIL II ,

"DAYINC", "SAVFILE" ItINITFILE" and II RETURN II . The IISAVFIL"

option prompts the operator for the intermediate storage

filename which is then entered in the It SAVFIL II cell. The

"DAYINC" option moves the cursor one cell to the right of the

"SAVFIL II cell and names the cell ItDAYINC". The macro then

prompts the operator for number of days between dumps which

the macro enters in the "DAYINC" cell. If the operator

selects the "INITFILE" the macro moves the cursor to the next

blank line, enters the keyword IIINITFILE" and names the next

cell to the right "INIFIL". It then prompts the operator for

the filename for intermediate results. The "RETURN" option

transfers macro command to the "C" macro menu. The

"MULTIYEAR" selection moves the cursor to the next blank line

in the runstream file and enters the "MULTIYEAR" keyword and

names two cells to the right. It then transfers macro command

to the "RSI" macro menu. This menu contains the options

II SAVFIL", II INIFIL" and "RETURN". These selections perform the

same functions as the selections with the same names in the

previous menu.

The IIERROR FILE II selection from the "C" macro menu moves the

cursor to the next blank line of the runstream file and enters
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the "ERRORFIL" keyword. It prompts the operator for the name

of the file of error messages. This name is input in the cell

to the right if the keyword and the operator is asked if the

"DEBUG" option is desired. If the "DEBUG" options is selected

with "Y" for yes the macro inputs the "DEBUG" keyword in the

next cell to the right of the file name. The macro then

returns to the "C" macro. If the operator chooses "QUIT" from

the "C" menu the macro command returns to the "Ttl macro menu.

If the operator chooses "QUIT" from the II Ttl menu the macro

moves the cursor to the next blank line in the runstream file

and enters the pathway "CO" followed by the keyword

"FINISHED tI
• The macro command is then transferred to the

j; FUNCTION" menu to change pathways.

The second selection in the "FUNCTION" menu is "SO" for source

information. This selection moves the cursor to the next

blank line of the runstream file, enters the pathway name "SOli

followed by the "STARTING" keyword. The macro command is then

transferred to the "SO" macro menu. The" SO" macro menu

contains selections for "LOCATION", "DOWNWASH" , "EMISSIONS",

"UNITS", "VARIABLES", "GROUPS" and "QUIT".

Figure 3 shows the structure and interaction of the various

"SO" options. The "LOCATION" option accesses the "SOO" menu

which controls input for the X, Y, and Z source coordinates

and the source type. The" SOURCE TYPE" selection in this menu
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Figure 3. Macro menu structure for the ISC2 "SO" pathway

keywords and parameters in the RISC2 preprocessor
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accesses the II SSOIl menu which contains menu options for

"POINT", II VOLUME II and II AREA II , each of which access a menu of

parameters specific to that type of contaminant source. When

the required parameters have been entered from the selected

type menu, II SOP II (point), "SOA", (area) or "SOV" (volume)

macro control is returned to the II SOli menu by selecting

"QUIT". The "DOWNWASH" selection accesses the IIDOWN" menu of

downwash parameters and returns to the II SOli menu. The

"EMISSIONS" selection first determines if the model selected

is short term (ISCST) or long term (ISCLT) by using the

advanced macro {IF} command. Depending on the model selected

the macro then accesses either the EMISFACS (short term) menu

or the EMISFACL (long term) menu. Following the selection of

the appropriate parameters from either of these menus the

macro command is again returned to the II SOli menu. The

selections of "UNITS" or II GROUPS II causes the macro to prompt

the operator for certain parameters and return to the II SOli

menu whereas the II VARIABLES II selection accesses another menu

(VAR) for additional selections. Table 6 lists the II SOli

pathway's keywords and parameters as well as the menus and

macros associated with them. The macro structures, commands

and menus used for the IISO" pathway are very similar to those

used for the II COli pathway parameters so they will not be

discussed in detail. A complete listing of these macros,

however, is located in appendix C.
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TABLE 6.

LIST OF ISC2 "SO" PATHWAY KEYWORDS AND PARAMETERS
WITH THE CORRESPONDING SPREADSHEET MENUS AND MACROS

KEYWORD PARAMETER MENU MACRO
LUCATiUN ~crla ~u LUCATiUN

LOCATION Srctype SSO POINT, VOLUME, OR
AREA

LOCATION Xs SOO Xs

LOCATION Ys SOO Ys

LOCATION Zs SOO zs

SRCPARAM Srcid, SO LOCATION
Pternis, SOP RATE
Stkhgt, SOP HEIGHT
Stktrnp, SOP TEMP
Stkvel, SOP VELOCITY
Stkdia SOP DIAMETER
(point source)

SRCPARAM Srcid, SO LOCATION
Vlernis, SOY RATE
Relhgt, SOY HEIGHT
Syinit, SOY LATERAL
Szinit SOY VERTICAL
(volume source)

SRCPARAM Srcid, SO LOCATION
Arernis, SOA RATE
Relhgt, SOA HEIGHT
Xinit SOA LENGTH
(area source)

BUILDHGT Srcid, SO LOCATION
Dsbh DOWN HEIGHT

BUILDWID Srcid, SO LOCATION
Dsbw DOWN WIDTH

LOWBOUND Srcid, SO LOCATION
Idswak DOWN LOWBOUND

EMISFACT Srcid, EMISFACS SEASON, MONTH,
Qflag, HOUR, STAR,
Qfact SEASON & HOUR

EMISUNIT Ernifac, SO UNITS
Emilbl, SO UNITS
Conlbl or Deplbl SO UNITS

SETVELOC Srcid, VAR SETTLING-
Vsn VAR VELOCITIES

MASSFRAC Srcid, VAR MASS FRACTIONS
Phi VAR MASS FRACTIONS

REFLCOEF Srcid, VAR REFLECTION-
Gamma VAR COEFFICIENT

SRCGROUP Grpid, SO GROUPS
Srcid's, SO GROUPS
Srcrna's SO GROUPS
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A new type of macro command not previously discussed is found

in the "HEIGHT" macro of the "DOWN II menu which is derived from

the DOWNWASH selection in the II SOli menu. The "HEIGHT"

selection macro starts with a macro II IF" command. The {IF}

macro command has the structure {IF condition}. If the

condition is true the macro continues with the macro command

immediately following the {IF} command and in the same cell.

If the condition is false the macro continues with the command

located in the next cell in the column. In the "HEIGHT" macro

the cell containing the "IF" command is {IF

<<RISC2 >>TERM=2} {BRANCH HTLT}. This can be interpreted as II if

the cell named "TERM" in the IRISC2" file equals 2 (long term

model) transfer macro command to the macro named HTLT. Since

this paper only deals with the short term model, the value in

II TERM II is 1 and the macro command proceeds to the next cell in

the column. The macro continues through the remainder of the

pathway menus until the "SOli pathway is completed.

The remaining selections from the "FUNCTION" menu ("RE", liME II ,

II EVil , and II OU II ) access menus and operator prompts for the

receptor (RE), meteorological (ME), event (EV) and output (OU)

pathways. The keywords and parameters associated with each of

these pathways along with their program menu location are

listed in Tables 7 through 10.

These macros use the same general menu structure as the
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TABLE 7.

LIST OF liRE II PATHWAY KEYWORDS AND PARAMETERS
WITH THE CORRESPONDING SPREADSHEET MENUS AND MACROS

KEYWORD PARAMETER MENU MACRO
GRIDCART Netld, STA GRID CARTESIAN
GRIDCART XYINC, GRID2 INCREMENTS

Xinit, Xnuffi, GRID2 INCREMENTS
Xdelta, GRID2 INCREMENTS
Yinit, YnuID, GRID2 INCREMENTS
Ydelta GRID2 INCREMENTS

GRIDCART XPNTS GRID2 X-POINTS
Gr idxl, Gridx2, GRID2 X-POINTS
Gridx3, etc & GRID2 X-POINTS
Gr idyl, Gridy2, GRID2 Y-POINTS
Gridy3, etc. GRID2 Y-POINTS

GRIDCART ELEV GRID2 ELEVATIONS
Row, GRID2 ELEVATIONS
Zelevl, Zelev2, GRID2 ELEVATIONS
Zelev3, etc. GRID2 ELEVATIONS

GRIDCART FLAG GRID2 FLAGPOLE
Row, GRID2 FLAGPOLE
Zflagl, Zflag2, GRID2 FLAGPOLE
Zflag3, etc. GRID2 FLAGPOLE

GRIDCART END GRID2 NEW NETWORK
GRIDPOLR Netid GRID POLAR

STA GRID POLAR

GRIDPOLR ORIG, Xinit, GRID3 ORIGIN
Yinit GRID3 ORIGIN

GRIDPOLR DIST GRID3 DISTANCES
Ringl, Ring2, GRID3 DISTANCES
Ring3, etc GRID3 DISTANCES

GRIDPOLR DDIR GRID3 DISCRETE DIR
Dirl, Dir2, GRID3 DISCRETE DIR
Dix: 3 , etc GRID3 DISCRETE DIR

GRIDPOLR GDIR GRID3 GENERATED DIR
DirnuID, Dir ini, GRID3 GENERATED DIR
Dirinc GRID3 GENERATED DIR

GRIDPOLR ELEV GRID3 ELEVATIONS
Rad GRID3 ELEVATIONS
Zelevl, Zelev2, GRID3 ELEVATIONS
Zelev3, etc GRID3 ELEVATIONS

GRIDPOLR FLAG GRID3 FLAGPOLE
Rad GRID3 FLAGPOLE
Zflagl, Zflag2, GRID3 FLAGPOLE
Zflag3, etc GRID3 FLAGPOLE

DISCCART Xcoord, RE DISCRETE-
Ycoord, RE CARTESIAN

DISCPOLR Srcid, RE DISCRETE POLAR
Range, Direct RE DISCRETE POLAR

BOUNDARY Sreid, Dist, (36) RE PLANT BOUNDARY
Boundelv Srcid, RE BOUNDARY-

Zelev (36) RE ELEVATIONS

39



TABLE 8.

LIST OF THE ISC2 liME II PATHWAY KEYWORDS AND PARAMETERS
WITH THE CORRESPONDING SPREADSHEET MENUS AND MACROS

KEYWORD PARAMETER MENU MACRO

INPUTFIL Metfil ME FILENAME

ANEMHGHT Zref ME HEIGHT

SURFDATA Stanum, DATA2 / ME STATION
Year ME STATION

UAIRDATA Stanum, DATA2 / ME STATION
Year ME STATION

STARTEND Strtyr, PERIODI START DATE
Strtmn, PERIODI START DATE
Strtdy, PERIODI START DATE
Endyr, PERIODI END DATE
Endmn, PERIODI END DATE
Enddy, PERIODI END DATE
Endhr PERIODI END HOUR

DAYRANGE Rangel, PERIODI DAYRANGE
Range2, PERIODI DAYRANGE
Range3, etc PERIODI DAYRANGE

STARDATA (long term) STARDAT STARDATA

WDROTATE Rotang DATA WIND ALIGNMENT

WINDPROF Stab, DATA EXPONENTS
Profl, DATA EXPONENTS
Prof2, DATA EXPONENTS
Prof3, DATA EXPONENTS
Prof4, DATA EXPONENTS
Prof5, DATA EXPONENTS
Prof6 DATA EXPONENTS

DTHETADZ Stab, DATA TEMP GRAD
Dtdzl, DATA TEMP GRAD
Dtdz2, DATA TEMP GRAD
Dtdz3, DATA TEMP GRAD
Dtdz4, DATA TEMP GRAD
Dtdz5, DATA TEMP GRAD
Dtdz6 DATA TEMP GRAD

WINDCATS Wsl, DATA WIND SPEED
Ws2, DATA WIND SPEED
Ws3, DATA WIND SPEED
Ws4, DATA WIND SPEED
Ws5 DATA WIND SPEED

AVESPEED (long term) DATAl WIND SPEED

AVETEMPS (long term) DATAl AVERAGE TEMPS

AVEMIXHT (long term) DATAl MIXING HEIGHTS
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TABLE 9.

LIST OF ISC2 "OU" PATHWAY KEYWORDS AND PARAMETERS
WITH THE CORRESPONDING SPREADSHEET MENUS AND MACROS

KEYWORD PARAMETER MENU MACRO
RECTABLE Aveper OUI RECEPTOR TABLE

FIRST, OUI RECEPTOR TABLE
SECOND, ... OUI RECEPTOR TABLE
SIXTH, OUI RECEPTOR TABLE
INDSRC OUI RECEPTOR TABLE

MAXTABLE Aveper, OUI MAXIMUM VALUE-
Maxnum, OUI TABLE
INDSRC, OUI
SOCONT OUI

DAYTABLE Avper 1, OUI CONCURRENT VALUES
Avper2, OUI CONCURRENT VALUES
Avper3, OUI CONCURRENT VALUES
Avper4 OUI CONCURRENT VALUES

MAXI FILE Aveper, OU3 MAXIMUM VALUES
Grpid, OU3 MAXIMUM VALUES
Thresh, OU3 MAXIMUM VALUES
Filnam OU3 MAXIMUM VALUES

PLOTFILE Aveper, OU3 PLOT FILES
Grpid, OU3 PLOT FILES
Hivalu, OU3 PLOT FILES
Filnam, OU3 PLOT FILES

POSTFILE Aveper, OU3 POST PROCESSING
Grpid, OU3 POST PROCESSING
Format, OU3 POST PROCESSING
Filnam OU3 POST PROCESSING

TABLE 10.

LIST OF ISC2 "EVil PATHWAY KEYWORDS AND PARAMETERS
WITH THE CORRESPONDING SPREADSHEET MENUS AND MACROS

KEYWORD PARAMETER MENU MACRO

EVENTPER Evname EV PERIOD
Aveper EV PERIOD
Grpid EV PERIOD
Date EV PERIOD

EVENTLOC Evname EV CARTESIAN-
XR EV LOCATION /
YR EV POLAR LOCATION
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previous two pathways. Figure 4 illustrates the macro and

menu structure of the RECEPTOR or liRE II ISC2 pathway from the

FUNCTION menu. The main menu for this pathway is the liRE II

menu which contains selections for "GRID", "DISCRETE

CARTESIAN" , "DISCRETE POLAR II , "PLANT BOUNDARY", II BOUNDARY

ELEVATIONS" and II QUIT" . All of these selections except "GRID"

prompt the operator for specific input parameters then return

to the "RE" menu for additional selections. The "GRID" option

accesses a menu by the same name which has options for

II CARTES IAN II and II POLAR II , each of which access an additional

menu. The "GRID2 II menu provides parameter options for

receptors located on a Cartesian grid whereas "GRID3 II provides

polar grid options. When complete the II END II option returns

the operator to the "RE" menu. The "QUIT" selection on the

liRE" menu returns the macro command to the II FUNCTION II menu.

Figure 5 illustrates the structure of the various

meteorological, "ME", pathway menus. These menus control the

input parameters that affect how the meteorological data file

is used by the ISC2 model but do not affect the meteorological

data file itself. The main pathway for this pathway is the

"ME II menu. The II FILENAME II selection from this menu accesses

the "MESl" menu which contains options for various

meteorological input file formats. The "HEIGHT" option in

the "ME" menu allows the operator to specify the height of

the meteorological sampling point and the II STATION" option
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allows the operator to specify the station to be used for the

model. The "PERIOD" selection macro uses an {IF} command, as

discussed earlier, to determine whether the short term (ISCST)

or long term (ISCLT) model is used. It then branches to

either the short term menu, PERIODl, or the long term menu,

STARDAT, both of which return to the liME II menu after the

appropriate parameters are selected. The final liME II menu

selection is "DATA" which accesses the "DATA" menu which

allows the operator to make corrections to some meteorological

input file data. The "DATA" menu also accesses an additional

menu (DATAl) if long term meteorological data is used.

The macro menu structures for the "EVENT" (EV) pathway and the

II OUTPUT II (OU) pathway are shown in Figure 6. Selection of the

"EV" pathway option from the "FUNCTION II menu accesses the "EVil

menu of options that can be used in conjunction with EVENT

processing. The 1I0U" selection from the "FUNCTION" menu

accesses the "OU II menu which has options for "TABULAR" output

or "SPECIAL PURPOSE" output. The" SPECIAL PURPOSE" option

accesses another menu with options to output maximum values,

plot files or files for post processing. The "TABULAR" option

macro first uses the {IF} advanced macro command to switch

between ISCST and ISCLT output options. The ISCST options in

menu "OU1" include "RECEPTOR TABLE" which accesses "OU2" menu

of high values to be summarized by receptor. The "CONCURRENT

VALUE TABLE" selection also accesses another menu named II.
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This is the same menu II as is accessed in the II COli pathway.

In this pathway this menu specifies time intervals to report

concentrations at all receptors. Once all the selected

keywords and parameters have been entered for a pathway, the

operator can finish the pathway and return to the II FUNCTION II

menu by entering IIQUIT".

Once the input has been completed for all the pathways the

operator may save the runstream file and return to the

"SELECT" macro menu by choosing "QUIT" from the function menu.

This option automatically saves the runstream file by

transferring the macro command to the "SAVE" macro within the

"FIL" menu. This macro prompts the user for the runstream

file name and whether or not it is a new file. This macro not

only saves the file to the disk but also inputs the file name

in the appropriate locations in other macros so the correct

file is automatically run with the model or risk options. The

"SAVE" (file) option may also be accessed from the "SELECT"

menu by using the "FILE" option.

RISC2 FILE AND MODEL MODULES:

The general structure of the minor divisions "FILE" and

"MODEL" were shown in Figure 1, which was previously

discussed. The FILE option accesses the "FIL" menu which
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contains the II IMPORT II selection in addition to the "SAVE II

macro previously discussed. The "IMPORT" option allows the

operator to import a text file into the worksheet. The macro

automatically returns to the "SELECT" menu after the file

operations are completed.

The "MODEL" selection from the "SELECT II menu runs the ISC2

model one time in a deterministic manner. The macro

determines if the input runstream file is for the short term

or long term model, then exits Lotus® through use of the

{SYSTEM} macro command and initiates the ISC2 model. Once the

ISC2 program finishes running the model the macro command

returns to the "SELECT" menu for further processing.

RISC2 RISK MODULE GENERAL INFORMATION:

The RISK module is the second major division of the RISC2

program (following the Preprocessor module). The various

options in this division are combined with the ISC2 (under the

ITERATIONS and RUN options of RISK) to generate a range of

output values at the receptor points and perform a statistical

analysis of these values. The method used for this simulation

is called Monte Carlo modeling. Monte Carlo modeling directly

transforms variations in input parameters to variations in

output values. (Nichols and Freshley, 1993).
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MONTE CARLO PROCESSING:

The general deterministic modeling process is represented by

the equation

Cw = g(K) (1)

where Cw represents the value of the variable at the receptor,

g represents the fate and transport model and K represents the

vector of all model inputs (Dean et. ale 1989). Given a set

of deterministic input parameters X1 , X2 , X3 , ••• Xn , equation

(1) can be expanded so the computed the output variable at the

receptor becomes:

( 2 )

Since some or all of the model input parameters (K) contain

elements of uncertainty, as previously discussed, they may be

considered random variables that are defined by their

cumulative probability distribution functions (cpdf). If K is

defined by a cpdf and a stochastic model is utilized, the

resulting variable output at the receptor will be a cdf

F Cw ( Cw') where

Fcw(Cw') = Probability (Cw~ Cw') (3)

and Cw' is a given output concentration (Dean et.al. 1989).

The objective of Monte Carlo simulation, or any stochastic

modeling, is to estimate the cumulative distribution function
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of the variable at a receptor location given the probability

distribution of the input parameter(s) (Dean et. ale 1989).

The Monte Carlo method involves the repeated generation of

random numbers that conform to the cpdf of the selected input

variable and the application of the selected model to derive

a series of output values at the receptor(s). These values

are subsequently analyzed to determine their cpdf and meet the

objective of the model. Figure 7 illustrates the six steps

Dean et.al. define as the Monte Carlo process.

the figure are summarized by Dean as:

The steps in

"i. Selection of representative cumulative probability
distribution functions for the relevant input
variable(s).

ii. Generation of pseudo-random numbers from the
distributions selected in (i).

iii. Application of the model to compute the derived
inputs and output(s).

iv. Repeated application of steps (ii) and (iii).

v. Presentation of the series of output (random)
values generated in step ( iii) as a cumulative
probability distribution function (cdf).

vi. Analysis and application of the cumulative
probability distribution of the output as a tool
for decision making" (Dean et.al. 1989).

Monte Carlo sampling techniques from the input variable PDF

are entirely random but do reflect the probability

distribution, i.e. a greater number of values will be drawn

from the areas of the distribution which have higher

probabilities of occurrence (@RISK 1992). If an infinite

number of sample values are derived from a given PDF the PDF
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will be reproduced. If a smaller number of samples are used,

the values may be "clustered" and not accurately reflect the

PDF. As the number of samples increases, the values

increasingly reflect the original PDF and the sampling error

decreases. After sufficient sample iterations the decrease in

sampling error becomes very small and additional iterations do

not significantly increase the precision of the results (ASCE

1990). Determination of sufficient model iterations may be

performed graphically.

THE @RISK~ ADD-IN:

@RISK® is a Lotus® "ADD-IN" (discussed previously) designed to

integrate a stochastic simulation into the 1-2-3® worksheet.

This specialized program uses either a Monte Carlo sampling

technique or Latin Hypercube to randomize the input values

from the PDF. This application is limited to the Monte Carlo

sampling method since it is widely accepted and proven

(Rubinstein, 1981). The @RISK® ADD-IN contains its own

specialized screens for selecting variables with

uncertainties, inputing the distribution functions for those

variables, selecting the number of iterations, running the

model and analyzing the output results. This is very

efficient but only works on models completely contained within

the LOTUS worksheet. That is, the input parameters, the model
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equations and the output must be contained within normal

worksheet cells and can not be dependent upon the execution of

a macro. @RISK® only works on models contained within the

worksheet because it most of its functions are controlled

internally. It automatically recalculates the worksheet for

the number of iterations requested, and records the results of

each iteration within @RISK® (not on the spreadsheet). Any

statistical analyses and graphing of these results are also

performed on these internal results, not on values recorded in

the worksheet. Since the RISC2 application requires not only

a Lotus® macro, but also an external DOS model, most of the

@RISK® capability cannot be used. However, that remaining

portion of @RISK® that can be used is very important because

of the Monte Carlo sampling routine and the wide variety of

probability distribution functions supported.

The @RISK® program supports Monte Carlo sampling of forty

different probability distributions, called @functions, as

listed in Table 11. These @functions look and work the same

as the other Lotus® @functions (once @RISK® is loaded). These

distribution functions (@functions) are discussed at length

and illustrated in the @RISK® manual. Each iteration of a

simulation enters a new value for each PDF @function in the

appropriate cell of the worksheet.
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TABLE 11.

LIST OF PROBABILITY DISTRIBUTION FUNCTIONS
INCLUDED WITH @RISK®

@BETA @HYPERGEO

@BINOMIAL @INDEP

@CORRMAT @INDEPC

@CHISQ @LOGISTIC

@CUMUL @LOGNORM

@DEP @LOGNORM2

@DEPC @NEGBIN

@DISCRETE @NORMAL

@DISCRETER @PARETO

@DUNIFORM @POISSON

@DUNIFORMR @SIMTABLE

@ERF @SIMTABLER

@ERLANG @TEXPON

@EXPON @TLOGNORM

@GAMMA @TNORMAL

@GEOMETRIC @TRIANG

@GENERAL @TRI1090

@GENERALR @TRIGEN

@HISTOGRM @UNIFORM

@HISTOGRMR @WEIBULL
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module of RISC2
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STRUCTURE OF RISK OPTION:

The RISK module, as illustrated in Figure 8, has much simpler

structure than the PREPROCESSOR module. The main "RISK" menu

contains options for "LOAD II, "SELECT", "OUTPUT It, "ITERATIONS II ,

"RUN" , "VIEW" , IlMAIN" and IIQUIT II . Four of these macro

options, "LOAD", "SELECT", IIOUTPUT", and IIITERATIONS Il prompt

the operator for input parameters then return to the "RISK"

menu. The "RUN II selection macro uses a {FOR} advanced macro

command to run the remainder of the macro and its subroutines

the required number of iterations. The {FOR} advanced macro

command is followed by an {IF} macro command to determine if

the ISCST or ISCLT model is to be used. The remainder of the

macro calls the ISC2 model and imports selected output back

into the worksheet before returning to the "RISK" menu. The

VIEW selection macro accesses the "VIEWl" menu which contains

options for "STATISTICS" and "GRAPHS" and "RETURN". The

"STATISTICS" option displays the cumulative statistics of the

model output while the "GRAPHS" option accesses another menu,

called "GRAPHS" to select various output graphs. Both the

"VIEW" and "GRAPHS II macros return to the "VIEWl" menu where

"RETURN" transfers macro command to the IIRISK II menu. The

final two options in the "RISK II menu are "MAIN II , which returns

macro command to the main "SELECT" menu, and IIQUIT", which

stops all macro processing. Together these options use the

spreadsheet platform to control the DOS ISC2 program and
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generate a stochastic model.

The "RISK" menu and its associated macros are contained on a

separate worksheet file which is named RISC2A. This worksheet

is automatically opened after the current worksheet and the

worksheet file RISC2 is automatically closed. This operation

is necessary because in large worksheets, such as the RISC2,

the time required for each keystroke or command recalculation

is significantly increased when @RISK® is loaded. Using the

separate (smaller) worksheet file eliminates this problem.

The first item in the "RISK" menu is the "LOAD" option which

loads the @RISK® "ADD-IN". "ADD-IN"s are loaded into the

computer memory to interact with the Lotus 1-2-3® program

rather than called with an executable file like regular DOS

programs. In addition to loading the @RISK® "ADD-IN" this

macro assigns the key combination [ALT]-[F7] (pressed at the

same time) to activate @RISK®. It also changes the Lotus®

spreadsheet calculation mode from automatic to manual. The

manual recalculation mode causes Lotus® to only recalculate

the cells in the spreadsheet when the [F9] (recalculation) key

is pressed or called from a macro. The" SELECT" option allows

the operator to select the variable parameter by moving the

cursor, highlighting its cell, and pressing [ENTER]. Once the

parameter has been selected the operator is prompted to enter

the distribution function to be substituted for the value
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currently in the cell.

The third selection in the RISK menu is the OUTPUT option.

This option prompts the operator to select the upper left

corner of the range of output values. The macro then names

several cells for later use during the output of the model

values.

The II ITERATIONS II selection from the RISK menu prompts the

operator for the number of iterations desired. The macro

saves this value in the cell named IINUM II where it will be

accessed by the "RUN" macro. This value for the number of

iterations is NOT input into the @RISK® ADD-IN functions.

This completes step (i) of the Monte Carlo process outlined by

Dean et. ale (1989).

The "RUN" selection from the "RISK" menu completes step (ii)

through step (iv) of that process. This macro first calls the

@RISK® ADD-IN and selects Monte Carlo sampling with 1

Iteration per simulation within @RISK each time [CALC] is

entered, either manually or through the macro. Since the

@RISK® Monte Carlo sampling technique uses a random number

that is representative of the probability distribution

function for each iteration and each iteration is independent,

for a given model and a given number of iterations, the output

results will be statistically the same whether the number of
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iterations are controlled by @RISK® or by the some other

source, such as the macro. The macro proceeds to the {FOR}

command which controls the number of iterations for the RUN

macro and its subroutines. The RUN macro determines if the

ISCST or ISCLT model is to be used and calls the appropriate

model. After the ISC2 model is completed, the RUN macro

accesses the \C macro which retrieves and stores the output

results in tabular form within the Lotus® worksheet. Once the

total number of iterations requested have been reached the

macro returns to the "RISK" menu.

The VIEW options accesses the VIEW! menu which contains

selections for STATISTICS, GRAPHS and RETURN. RETURN

transfers macro command back to the RISK menu. The VIEW! menu

completes steps v and vi of the Monte Carlo process. The

STATISTICS option creates an output table of statistical

values including the mean, variance, and standard deviation

for the maximum 3 hour and 24 hour model output values. The

macro displays the table of results on the screen until the

operator presses [ENTER].

The GRAPHS option in the VIEW! menu accesses the GRAPHS menu

which has selections for the three hour and 24 hour means,

standard deviations, variances and probabilities. When one of

these options is selected the macro creates and displays the

corresponding graph.
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The QUIT option in the RISK menu stops macro processing and

returns the operator to normal LOTUS 1-2-3® worksheet

functions.

COGMOD OBJECTIVE:

The objective of this example was to create a conditional

simulation program using the LOTUS spreadsheet platform and

the readily available or public domain programs COVAR

(Williams and El-Kadi, 1986) and STATPAC (Grundy and Miesch,

1987). The LOTUS platform not only controls these programs,

but also processes and converts the data between programs.

This effort was directed at conditioning hydraulic

conductivity but any other two-dimensional spatially

correlated data set can be generated by these methods. This

(conditioned simulation) follows that of Delhornrne (1979) as

outlined by M. D. Varljen and J. M. Shafer (1991).

GENERAL ALGORITHM:

Varljen and Shafer define the procedure for performing a

conditional simulation of hydraulic conductivity as follows:

1. Define the spatial correlation structure y from the
measured values of hydraulic conductivity z(x) at
the sample points x j j=I, ... ,M.
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2. Calculate the kriged hydraulic conductivity values
z* (x) at each location x. in the kriged grid area
where i=M+l, ... ,N by using the spacial correlation
structure y and the measured values x j from step 1.

3. Generate the unconditioned random field s (x) at
each grid point while preserving the spatial
correlation structure y of the original measured
values at the sample points.

4. Calculate the kriged field s*(x) for each point in
the grid area x j i=M+l, ... ,N. These values are
generated by uSlng the spatial correlation y and
th7 simul~ted values s(xj)at the original sample
pOlnts x j J=l, ... ,M.

5. Calculate the conditioned hydraulic conductivity
random field zs(x) from zs(x) = z*(x) + [s(x)

s*(x)] .

Repeat steps 3 through 5 to generate additional hydraulic

conductivity random fields.

Figure 9 schematically illustrates the steps applied in this

process.

CONDITIONAL SIMULATION:

The first step in the conditional simulation process was to

create a number of realizations of the random function S(x)

which have the same spatial correlation as the measured values

at the sample points. In this paper the program COVAR

(Williams and El-Kadi, 1986) was used to create unconditioned

hydraulic conductivity realizations. The second part of the

procedure was to force a consistency between the simulated
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Figure 9.
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General flow diagram of steps required to

perform a conditional simulation
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values and the measured values at the sampling locations (i.e.

conditioning). This was done by using the group of STATPAC

(Grundy and Miesch, 1987) programs to derive an estimated

value of the true value at each point in the grid area by

kriging the actual data from the sample points. This kriged

value varies from the true value by some kriging error value

which is expressed as [z(x)-z*(x)] (Delhornrne 1978). This

relationship is represented by the equation:

true value = kriged estimate + kriging error

z(x) z*(x) + [z(x)-z*(x)] (4)

The kriging error is not known but can be simulated by using

the values derived from the random simulation of the function

S(x) in COVAR. The function S(x) must have the same mean,

variance and spatial correlation as the measured values at the

sample points.

The values of the function S(x) at the sampling points are

kriged to derive a new set of estimated values, s*(x) for each

point in the grid. These kriged values also have a kriging

error which is estimated as [s(x)-s*(x)]. This kriging error

from the simulated function s(x) is substituted for the actual

kriging error [z (x) -z* (x)] and the conditioned simulation

defined as

zs(x) = z*(x) + [s(x) - s*(x)].
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Point kriging is an exact interpolator so the kriging error,

[s(x) - s*(x)] must be equal to zero at the sample points and

the measured values at those points are used in the

simulation.

Figure 10 schematically illustrates the steps and show the

various COGMOD programs applied to this process. The solid

II repeat II line shows where steps 3 through 5 are repeated per

Varljen and Shafer. The dashed II repeat II line shows where this

application repeats steps 4 and 5. This application uses this

alternative repeat sequence because all the random field

realizations are created at once, then each realization is

imported into the kriging application as required rather then

creating one realization at a time as in the Varljen and

Shafer.

COGMOD uses various STATPAC programs to create the

Semivariogram and krige the data. Table 12 lists the STATPAC

programs used in this effort and their functions. It does not

include all the programs available to the user within the

STATPAC package. Since none of the STATPAC programs were

modified for this program the user is referred to the STATPAC

instruction manual for detailed information and instructions

about these programs (Grundy and Miesch, 1987).
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Figure 10.
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TABLE 12.

LIST OF STATPAC PROGRAMS USED IN THIS EFFORT
AND THEIR FUNCTION

PROGRAM NAME DESCRIPTION

TERFIL Creates a STATPAC data input file

FILTER Converts file created by TERFIL to
ASCII format for editing

UNFILTER Converts ASCII file to STATPAC data
input file format

BASTAT Performs basic statistical analysis of
input data

SS2DPREP Preprocess a STATPAC data file for
other kriging programs

SS2DVCTL Prepare an ASCII control file for
program SS2DGAMH (or use spreadsheet)

SS2DGAMH Compute experimental variograms in one
to five directions

SS2DXVAL Cross-validate variogram/drift models

SS2DGRID Create a grid file for contour mapping
by program SS2DCONT

SS@DCONT Make high resolution contour map of
grid file created by SS2DGRID
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Step 1 uses the STATPAC programs SS2DGAMH and SS2DXVAL to

define the semivariogram of the measured data. These programs

will not run unless the STATPAC programs TERFIL and SS2DPREP

have been previously employed. TERFIL creates a raw data file

of values at sample point coordinates and SS2DPREP prepares

these data for use in various other STATPAC programs. These

two programs will be discussed later in this paper. In

addition, SS2DGAMH requires a control file which can either be

created in the STATPAC program SS2DVCTL or from within the

LOTUS spreadsheet. This paper will only cover special

considerations since normal input parameters are covered in

the STATPAC documentation and since actual input parameters

are data dependent.

The SS2DVCTRL control file for SS2DGAMH contains several

parameters including an option to use a logarithmic conversion

in the semivariogram. While the usual response to this option

is II no" as the STATPAC kriging programs do not support

lognormal kriging, in this application lognormal kriging is

supported through LOTUS by means of a macro prepared for this

effort. The STATPAC kriging programs are not considered to

support lognormal kriging because they do not convert the

kriged data either into or out of the logarithmic form. This

application has an election within LOTUS to select a lognormal

option after the semivariogram options. If the lognormal

option is desired it must be selected within the LOTUS
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application. Once the control file has been created, the

SS2DGAMH program requires only a few simple interactive

responses to create an experimental variogram.

The initial estimates of the variogram parameters are made by

visually fitting a curve to the experimental variogram created

by SS2DGAMH. Once the initial estimates have been made the

"goodness" of fit can be tested by using the STATPAC program

SS2DXVAL. This program performs the cross-validation using

one of three options: 1) hole-by-hole suppression, 2) every

other-hole and 3) selected row cross-validation. Hole by hole

suppression performs cross validation by deleting one point in

the grid then predicting the value at that point using the

variogram parameters and the kriging algorithm. Once the

value has been predicted, the original value is restored to

the data set. The process is repeated until all the points

have been tested. In the every-ather-hole method the data set

is randomly permuted then split into two subsets and one

subset used to predict the values of the points in the other

subset. In this option the STATPAC program PERMUTER must be

used to create the randomly permuted data set. In the

selected row option the user specifies the starting row for

predicted values. The values of each point from the specified

row through the last row of data are predicted from the values

of the remaining points. The STATPAC manual states that this

option is mostly used to predict values of data points which
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have not yet been sampled.

Each of the SS2DXVAL options creates the same output for every

point in the grid: 1) the kriging error, 2) the theoretical

standard deviation of the error and 3) the normalized error.

The STATPAC users manual contains a list of criteria for

judging the acceptability of the variogram model based on

these results. Once the variogram parameters have been

determined either from these STATPAC programs or various other

programs the user is ready to proceed to step 2.

Step 2 of Varljen and Shafer's procedure is to krige the grid

area using the original values at the sample points. In this

application the values are kriged in the STATPAC program

SS2DGRID. When operated through STATPAC the input parameters

for this program are usually entered interactively, in this

application, however, the program parameters are entered from

a control file created within the LOTUS worksheet. This

control file is required for the subsequent kriging iterations

of the unconditioned values.

The kriging module is accessed from the worksheet's main

function menu. The macro proceeds through a series of

interactive questions to create the control file. These

questions are the same questions as in the STATPAC SS2DGRID

program and are detailed in the STATPAC manual. The second
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question of the series asks the user if an ASCII output file

is desired. The STATPAC manual indicates that the usual

response is no but in this application the user must answer

"yes" so the kriged results can be imported into the worksheet

for additional processing. Additional parameters include the

variogram parameters, the maximum distance for the search

radius and the maximum number of holes allowed in calculating

the kriged values. Care should be taken in selecting these

parameters to assure that each point in the grid area can be

kriged. If a point is not kriged it results in a zero at that

point and an error in the conditioning process. One other

input parameter that needs comment is the X-Y coordinates of

the southwest corner of the grid area. In the STATPAC

programs the southwest corner is assumed to be at the 0-0

coordinate.

Step 3 of the conditioning process is the creation of

random field of values for each point in the grid area. There

are several different methods of creating this random field

including .. turning bands" and matrix decomposition. In this

application the matrix decomposition method was selected and

the program COVAR selected. COVAR is a separate code, not

included in the STATPAC package. It is integrated into the

conditional simulation by the Lotus® macro. The creation of

the unconditioned values while maintaining the same spatial

correlation structure is essential to the conditioning process
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and warrants an in-depth investigation of the program

selected.

COVAR, written by Stan A. Williams and Aly I. EI-Kadi (1986)

was designed to generate two dimensional fields of

autocorrelated parameters by matrix decomposition. This

program is distributed and supported by the International

Ground Water Modeling Center. The matrix decomposition is

based on the Choleski algorithm described by Nash (1979). It

is used to decompose a symmetric, non-negative definite matrix

into a lower triangular matrix.

based on the equation:

The Choleski algorithm is

where A is a symmetric and positive definite matrix. This

equation can be expanded to:

=
min

(i,j)

L Li k Lj k
k = 1

(7)

The decomposition of this matrix can be performed where

is the lower triangular matrix.

(8)

The program itself requires the operator to first create a

data file of X and Y-coordinate locations. This file can be

created within LOTUS as part of the DATA module. The file is

created interactively with the operator supplying the initial
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X and Y coordinates and the distance between points. The

Lotus® macro assumes a 20x20 point grid. Lotus® then directly

accesses COVAR which is interactive with the operator entering

the various required parameters including format, matrix size,

mean, standard deviation, correlation length and the number of

realizations.

1. The distance between the points in the X direction

must be equal to the distance between the points in

the Y direction. In addition the maximum X or Y

coordinate value in the data file must be less then

100. The operator must multiply the actual values

by a number that will reduce the maximum value to

some number less than 100. The new values can be

restored in the LOTUS worksheet by using the

inverse of the multiplier.

2. The format values must be enclosed in ( ).

3. The maximum number of realizations to be used must

be created at the same time since although each

realization from a given data set is unique, if

COVAR is rerun with the same data set it will

generate the same field of values for each

realization.

4 . The spatial correlation used in the COVAR

realization must be the same as that used in the

Kriging program in order to create a valid

conditioned simulation.
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5. COVAR only shows numbers to the fourth place behind

the decimal (10-5 ). When dealing with a normal or

lognormal distribution of hydraulic conductivity

the derived values can be less then COVAR shows

unless a multiplier is used.

6 . COVAR uses log,o for lognormal data. Many other

programs, including STATPAC, output lognormal

values as natural logs or loge. Care must be taken

to use log,o values for all lognormal input into

COVAR.

Step 4 of the conditioning process is the kriging of a new

data field over the original grid area using the random values

created in step 4 at each of the original sample points. The

same STATPAC kriging program, SS2DGRID, and control file as in

step 2 is used. This kriging is done automatically from

within the Lotus® macro as part of the RUNMOD module. In this

step the application first imports the correct random field

realization output from COVAR and places the hydraulic

conductivity values with the proper coordinate values. The

macro then extracts the unconditioned hydraulic conductivity

value for each of the original sample points and saves these

values with the proper format in the STATPAC input file. This

file is automatically converted in SS2DPREP and kriged in

SS2DGRID using the control file created earlier. These
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operations will be discussed in more detail later in this

paper.

Step 5 calculates the conditioned hydraulic conductivity at

each point in the grid area from the equation

zs(x) = z*(x) + [s(x) - s*(x)]. (5)

where zs(x) is the conditioned value, z*(x) is the kriged

value derived form the measured values, s(x) is the

unconditioned value generated by COVAR and s*(x) is the kriged

value derived from the unconditioned values at the sample

points. This calculation is made automatically within the

LOTUS worksheet as part of the RUNMOD module. Each of the

required values is copied into one area of worksheet. The

above formula is copied to the same area with the cells

containing the required values substituted for the values in

the formulas. As the values in the cell change, the values in

the cells are automatically substituted into the formula.

This operation will be discussed in more detail later. In

this application, steps four and five are repeated for a

number of iterations selected by the operator.

COGMOD STRUCTURE:

The COGMOD macros are contained on two worksheets. The

general structure of these macros is shown in Figure 11. The
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macros are combined into modules which perform specific

functions. The first worksheet contains the title screens, a

module to change the directories and file names, and a module

to save the changes. Each of the modules can be selected from

a menu. Once any desired changes have been made, the macros

on the second worksheet can be accessed by selecting the

"continue" option from the menu.

The macros on the second worksheet start by allowing the

operator to select an area for comments and naming several

"cells" just below the comment area. These cells are used by

the macros to store certain values or characters which are

used internally to process and manipulate the data. The macro

then accesses a menu which contains three module selections,

DATA, KRIGE and RUNMOD. In addition, this menu has a

selection to access a third menu and an option to quit. The

third menu allows the operator to run the programs COVAR,

STATPAC and MaC directly without the built in LOTUS interface

modules. These options may be useful if the operator needs to

debug a specific program. Quit exits the macro and returns

control to normal LOTUS operations.

The data module allows the operator to create data files for

STATPAC and COVAR then prepare the data for kriging and

conditioning. The major subroutines and features of the

"DATA II module are shown in Figure 12. The module starts with
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If an unconditioned simulation is

the operator selecting

unconditional simulation.

either a conditional or an

selected the macro branches to the It Data2 .. macro and the

operator inputs the required parameters for COVAR

interactively. A IIbranch" action refers to the macro

transferring macro control from one location to another. This

differs from a subroutine in that with a branch control

remains at the new location whereas in a subroutine the

control is returned to the command following the subroutine in

the original column of commands (see appendix of macro

commands for details). The macro assumes a 20x20 grid for

both the conditioned and unconditioned simulations. The macro

prompts the operator for the minimum horizontal and vertical

distances and the X and Y coordinates of the southwest corner

of the grid area. It then selects the appropriate multiplier

and generates a table of X-Y coordinates that conform to the

limits imposed by COVAR.

Once the data file has been created the macro exits LOTUS and

automatically starts the COVAR program. The macro is capable

of exiting LOTUS and starting an independent program by

combining the Lotus® macro command II System command It with a

simple DOS batch file. This ability is essential to the

operation of this procedure. COVAR is interactive and the

operator must input the required parameters directly into the

program. Once the parameters are entered COVAR generates the
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requested number of realizations then returns to the Lotus®

macro which in turn returns the operator to the It Function

Menu" for additional selections.

If a conditioned simulation is specified the macro branches to

the "Datal" macro which exits LOTUS and initiates the STATPAC

program named "TERFIL". TERFIL is an interactive program

which creates a raw data file compatible with the other

STATPAC programs. Once this file is created, command is

returned to the LOTUS macro where the operator is asked if an

ASCII data file is desired. If the operator answers yes, the

macro again exits LOTUS and initiates the interactive STATPAC

program named "Filter". If the operator answers "No" to this

or any other yes/no question, the macro proceeds to the next

question or command line. This program creates a new ASCII

data file from the information in the "TERFIL" raw data file.

Command is returned to the macro where the operator is next

asked if any changes in the raw data set are desired. If this

is answered yes, the macro exits to yet another STATPAC file

named "FIXIT" where changes can be made prior to returning to

the macro. The operator is asked if basic statistics on the

raw data are desired. If this option is selected the macro

again exits LOTUS and initiates the STATPAC program "BASTAT"

then returns to the macro when "BASTAT is completed. At this

point the macro exits the "Datal" macro and switches command

to the "Prep" subroutine. This operation is necessary because
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the STATPAC variogram and kriging programs require the raw

data file from UTERFIL U in a different format. This

subroutine prompts the operator for a series of parameters

necessary to create a control file for the STATPAC program

.. SS2DPREP" . The parameters are recorded in the Lotus®

worksheet then saved as an unformatted text file without

margins by the macro using the Lotus® "/ print text U command.

This command saves the range of cells as an "unformatted"

ASCII file which can be used as a control file for SS2DPREP.

All ASCII files from Lotus® in this application are created

using the same print command structure. Although the

parameters can be entered into "SS2DPREP" directly the program

does not save the parameters and it will be necessary to run

the program multiple times during the stocastic modelling

process. Once the control file is created the macro exits

LOTUS, runs "SS2DPREP" then returns to the IIDatal" macro at

the next command line. The operator has the option to perform

a semivariogram analysis within STATPAC at this point. The

STATPAC sernivariogram analysis is optional but some form of

semivariogram analysis is required for the spatial

correlation. If the STATPAC sernivariogram analysis is

selected the macro transfers command to the "Semi" subroutine

where the operator is asked a series of questions to create a

control file for the semivariogram program. Once all the

parameters are recorded the macro runs the STATPAC program

"SS2DGAMH" to create an experimental semivariogram which the
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operator must fit to a mathematical form visually. The macro

then automatically runs the STATPAC program SS2DXVAL to cross

validate the model. Once the semivariogram has been created

and cross validated the macro returns command to the "Datal"

macro for continued processing. The final option in the

"Data1" macro is to create a raw data file for COVAR. If this

option is selected the macro branches to the II Data2 II macro and

the operator proceeds through the same steps as outlined in

the unconditioned option. A II No II response to any of the

options causes the macro to skip that option and prompts the

operator at the next selection.

The major subroutines and features of the Krige module are

shown in Figure 13. The "Krige" macro creates a control file

similar to the one created for SS2DPREP and has an option to

convert the raw data to their logarithms. The control file is

necessary for the later repetitive kriging operations. The

log option is important since hydraulic conductivity is

usually considered to be lognormally distributed but the

STATPAC kriging programs do not support log functions. This

macro finishes by creating a single kriged realization of the

sampled data over a given 20x20 grid area.

The macro starts by asking the operator if the raw data have

been preprocessed. Normally the answer will be yes if the

operator followed the steps outlined by the II Data II module. If
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Figure 13. The macro structure for the KRIGE module
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for some reason the data have not been preprocessed at this

point a "No" response will transfer the command to the "Prep"

subroutine (as outlined previously) where the data are

converted and the command returned to the "Krige" macro. The

operator is next asked if the lognormal option is desired. A

"Yes" response transfers command to the "Lntest ll macro.

The "Lntest" macro imports the ASCII file of the raw STATPAC

data (created in the "Data II module) by using the LOTUS II / file

import text ll command. This command imports each line of the

text file as a label in a single cell. In order for the macro

to convert the original values into their respective

logarithms it must first convert the text back to a values in

individual cells. The problem is complicated somewhat in this

instance by the fact that only every other line of the text

file can be converted to values without destroying the spatial

integrity of the characters in the ASCII file. The "Lntest"

macro uses a spec'ial II FOR" command and a subroutine named

"Pars" to accomplish this. The subroutine counts the total

number of lines present and calculates the number of times it

is to parse a line. It then goes to the first line of values

and separates the values into individual cells. It skips one

line then parses the next line. After it has parsed the

correct number of lines the macro command goes to the next

line of the "Lntest II macro. The values are changed by using

another "FOR" command and the subroutine "Ln ll
• This
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combination works much the same way as the last II For II

statement except instead of parsing each desired line the cell

containing the value is edited to automatically calculate the

natural log of that value. Since only the value in a cell is

displayed (not the formula) the file can be saved as a text

file with no change in the spatial characters as discussed

previously. The IILntest macro then exits Lotus® and converts

the text file back into a raw data file using the STATPAC

program UNFILTER. The macro runs SS2DPREP on this data using

the same control file created in the data module. Once all

this is finished, the command is returned to the next line of

the Krige macro which starts a series of interactive questions

to create a control file for the STATPAC krige program

SS2DGRID. As discussed earlier the parameters in the control

file are the same as those that are asked by SS2DGRID in the

interactive mode. The control file is created so SS2DGRID can

be run multiple times without operator intervention. When all

the parameters are complete the macro saves the control file

as a text file in the same manner discussed earlier. The

macro then asks if the operator wants to save any existing

krige output files. This application is set up to erase all

existing kriged output files each time the data is kriged so

the same file name can be retrieved for additional processing

when running multiple iterations. If the operator wants to

save an existing output file he must manually save the file

under different file name extension. Following this question
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the macro asks the operator if he wants to continue as a fail

safe device to protect existing kriged files. If the operator

indicates a Yes the macro exits Lotus®, runs SS2DGRID using

the control file, then returns command to the macro. The

macro then asks if the operator wants to produce a map of the

kriged data. If this option is selected the macro exits

Lotus®, runs the STATPAC program SS2DCONT to produce a map of

the kriged results and returns to the main function menu.

The RUNMOD module is the module that is capable of running

multiple iterations of either a conditioned or unconditioned

simulation then record the output results of that simulation.

It is outlined in Figure 14. This module is selected from the

main function menu and activates the macro II RUNMOD II • The

macro initially clears the screen, clears all existing named

ranges and sets up a new series of named cells (for internal

calculations). Once this housekeeping is completed it asks

the operator if this is a conditioned simulation. If the

operator enters a No, the simulation is unconditioned and the

macro branches to the macro "Uncond" for further processing.

Since the unconditioned simulation is simpler it will be

discussed first.

The "Uncond II macro first asks the operator to input the

maximum distance from origin in either the X or Y direction.

This value will be used later in the macro to determine the
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Figure 14. The macro structure for the RUNMOD module
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appropriate multiplier to use with the X-Y coordinates from

the COVAR raw data file. The macro imports the COVAR data

file of X-Y coordinates into an empty area of the worksheet

and parses the text into values in cells. The X-Y values are

restored to their original values by multiplying each value by

a predetermined constant based on the maximum distance. The

operator is prompted for the number of iterations desired as

well as the maximum and minimum hydraulic conductivity values

allowed to be input. The macro creates the range for output

before it goes to the "For" statement that runs the subroutine

II Iterl" for the requested number of iterations.

The macro "Iter!" opens the COVAR output file and transfers

the command to the "Read" subroutine which searches each line

of the output file until it finds a match to the realization

number desired, then imports the appropriate lines from the

file into the LOTUS worksheet. The lines are parsed and

values moved to the corresponding X-Y coordinates where they

are rounded to the nearest whole number and constrained within

the limits defined by the operator in the "Uncond II macro.

These values can be saved to a file or a table for subsequent

input into flow model. The macro then returns to the first

command in "Iter!" to repeat the process until the required

number of iterations have been completed. The macros and

subroutines associated with "Iterl" are displayed in the

Figure 15 flow diagram.
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Figure 15. Flow diagram of the macros and subroutines

associated with the ITER! for command in the RUNMOD module
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If the operator selects a conditioned simulation the macro

asks if an ASCII file has already been created. Normally the

file has been created and the macro proceeds by retrieving the

ASCII data file into the worksheet. If the file has not been

created the macro first creates the file in the same manner as

discussed in the DATA module section. This text file is

parsed to change the text into values in individual cells and

any unused lines are deleted. The COVAR data text file of X-Y

coordinates is imported into the worksheet and also changed

into values in individual cells in the same manner as in the

unconditioned .. Runmod" . The operator must indicate if the

data is normal or lognormal and enter the number of iterations

as well as the minimum and maximum hydraulic conductivity

values allowable. The macro imports the initial file of

kriged grid values created by SS2DGRID and parses the

resulting range into values. Since a new TERFIL file is

required for each iteration the macro creates a set of header

information to be combined the table of X-Y coordinates and

the hydraulic conductivities to create the TERFIL data file.

The macro then creates the output area of the worksheet and

runs the requested number of iterations of ITER. The flow

diagram for this subroutine is displayed in Figure 16.

The subroutine ITER first reads the current realization from

COVAR into the worksheet, parses the data and transfers the

values to the appropriate position in the table of X-Y
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Figure 16. Flow diagram of the macros and subroutines

associated with the ITER subroutine
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coordinates (in the same manner as in ITERl). IF the

lognormal option was selected the macro converts the value

into the natural log of the value. The macro extracts the new

covar value (or In of the value) for each sample point from

the table of values and creates a new TERFIL raw data file.

It prepares the new raw data file with SS2DPREP and Kriges the

grid area with SS2DGRID based on the new values. The kriged

output file is imported back into the worksheet and parsed.

If this is the first iteration of ITER the macro transfers

command to the subroutine KRIGI which creates a new table

containing the X-Y coordinates of each of the grid points and

the corresponding initial kriged values of those points (based

on the original sample values). The command is returned to

ITER and the new kriged values are copied to the column

immediately to the right of the initial kriged values. The

values from the COVAR realization are copied into the next

column to the right. These values in these two columns will

be replaced by new values on each subsequent iteration. The

macro copies the conditioning formula (equation 5) for zs(x)

into each cell of the next column to the right of the table.

This formula is as follows:

zs(x) = z*(x) + [s(x) - s*(x)] (5)

where z*(x) is the initial kriged value, s(x) is the value

from the COVAR realization and s* (x) is the kriged output

based on the new COVAR values at the sample points. The

formula also contains a command to round the resultant value

91



to a whole number and an "if" statement to convert the values

from logs back to real numbers if the lognormal option was

used. Command is transferred to the subroutine EXTl through

a FOR statement. EXTl uses each set of X-Y coordinates as the

search criteria for a data base of original sample points and

values. It extracts the original sample value for each sample

point and substitutes this value for the calculated value in

the output table for strict conformance to the conditioning

formula. A sampling of the calculated vs measured values

showed the calculated values were within 1 of the measured

values in all instances. The difference was due to rounding

errors. Once the original values are substituted command is

returned to ITER and one more column is created to the right

of the existing table. Each cell in this column contains two

if statements to limit the output to the limits specified by

the operator earlier in RUNMOD and to round the final output

to a whole number. The values in this column can be

transferred to the appropriate position in a subsequent model

input file or saved to a table. The subroutine ITER then

starts again and continues until the requested number of

iterations has been completed.
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CHAPTER III

RESULTS:

This effort resulted in the creation of two separate programs

which use the Lotus 1-2-3® spreadsheet platform to generate a

stochastic simulation by combining and controlling various

parameters and DOS programs. These programs were created in

Lotus 1-2-3® version 3.1 for DOS on an IBM compatible with a

486 processor using eight megabytes of RAM. These programs

will have to be modified for older versions of Lotus® since

some macros are different and there is some variation in macro

structure between versions. Likewise, it is anticipated that

the programs may require modification for newer versions of

Lotus® or other spreadsheet program. Modification of the

user's computer configuration may be required if problems are

encountered running these programs.

RISC2:

The first example is the RISC2 stochastic air pollution model

which uses the EPA's ISC2 deterministic model. This program

is designed to be a decision support system with a series of

menus and user prompts. This section includes screen displays
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of the major user prompts and menus required to input the

simple example problem found on page 2-11 in the ISC2 users

manual and shown in Figure 17. This example is used to

illustrate the results of this programming effort.

The user must first call up Lotus 1-2-3® from a DOS prompt and

display a blank worksheet before running the progra~. The

RISC2 program is initiated automatically by retrieving the

RISC2.WK3 file from the disk into the worksheet. This is done

from the Lotus® menu with the [I], [F]ile, [R]etrieve, RISC2,

[ENTER] keystrokes (commands). Once the file is retrieved the

user is greeted with the title page as displayed in Figure 18.

A second title page of information, as shown in Figure 19, is

displayed when the operator presses [ENTER]. After exiting

the second title page the user is prompted to select an area

in the worksheet for the program to display comments and an

area for the table used to create the ISC2 runstream file.

The comments area is usually located at the HOME screen, i.e.

the first twenty rows and eight columns of the worksheet,

while the table of input parameters is usually located

starting in column "A" on approximately row 23. However, the

location of both areas is at the discretion of the user and

can be located anywhere in the worksheet. Once these have

been defined the program displays the first menu of user

options as shown in Figure 20. This screen allows the

operator to select from options of: 1) proceeding to the
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co STARTING
CO TITlEONE A Simple Example Problem for the ISCST2 Model
CO MOOElOPT DFAULT RURAL CONe
co AVERTIME 3 24 PERIOO
CO POLLUTID S02
co RUNORNOT RUN
CO FINISHED

so STARTING
SO LOCATION STACK1 POINT 0.0 0.0 0.0
so SRCPARAM STACK1 1.00 35.0 432.0 11.7 2.4
so BUILDHGT $TACK1 34. 34. 34. 34. 34. 34. 34. 34. 34. 34. 34. 34.
SO BUllDHGT STACK1 34. 34. 34. 34. 34. 34. 34. 34. 34. 34. 34. 34.
SO BUILDHGT STACK1 34. 34. 34. 34. 34. 34. 34. 34. 34. 34. 34. 34.
so BUILD~ID STACK1 35.43 36.45 36.37 35.18 32.92 29.66 25.50 20.56
SO BUILD~ID STACK1 15.00 20.56 25.50 29.66 32.92 35.18 36.37 36.45
SO BUILD~ID STACK1 35.43 33.33 35.43 36.45 0.00 35.18 32.92 29.66
SO BUILD~ID STACK1 25.50 20.56 15.00 20.56 25.50 29.66 32.92 35.18
so BUILD~ID STACK1 36.37 36.45 35.43 33.33
so SRCGRClJP ALL
so FINISHED

RE STARTING
RE GRIDPOlR POL' STA
RE GRIDPOLR POL1 ORIG 0.0 0.0
RE GRIDPOlR POl1 DIST '00. 200. 300. 500. 1000.
RE GRIDPOLR POL' BOIR 36 10. 10.
RE GRIDPOLR POL1 END
RE FINISHED

ME STARTING
ME INPUTFIL PREPIT.BIN UNFORM
ME ANEMHGHT 20 FEET
ME SURFDATA 94823 1964 PITTSBURGH
ME UAIRDATA 94823 1964 PITTSBURGH
ME FINISHED

OJ STARTING
OJ REeTABlE ALLAV~ FIRST SECOND
au MAXTABlE ALLAVE 50
au FINISHED

Figure 17. Printout of ISCST2 example problem runstream

file from ISC2 users manual page 2-11
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~*I<** * **** **** **1<*
* * * * * * *
'J<*'J<** *. ***.* * 'J<

I< * * '" '" *
* * * **** **** *****

RISK-BASED InDUSTRIAL SOURCE CO"PLEX (ISC2) DISPERSION AODEL

WELconE TO RISC2

ASTOCHASTIC AIR POLLUTIon nODELING PROGRAM

DESIGNED TO GENERATE A"DNTE CARLO SI"ULATIOM USING @RISK AHD ISC2

IN ALOTUS VERSION 3.1 SHEll

ISC2.WK3
PRESS {EnTER} TO CONTInUE•

Figure 18. Display of first RISC2 title screen
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A:P21:

-

,RISC2.UK3

THIS PROGRAM HAS BEEN DEVELOPED AT

OKLAHOMA STATE UNIVERSITY

STILLWATER. OKLAHO"A 74878

BY

LARRY E LOCKWODD

AND

WILLIAn F. McTERNAN

PRESS tENTER} TO CONTINUE•

Figure 19. Display of second RISC2 title screen
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RISK MODEL FILE QUIT
Run LOTUS PREPRDCESSOR OPTIon FOR MODEL

Select Job control functions from menu"•

ILEDDB5.WK3

Figure 20.

options

Screen display of main menu of RISC2 program
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preprocessor (PREPROCESSOR), 2) running a stochastic model

(RISK) or 3) deterministic model (MODEL), 4) performing

certain file operations (FILE) such as saving or importing a

text file, or 5) stopping the program (QUIT).

The first operation in the example problem is to input the

runstream file using the PREPROCESSOR module. Once this

module is selected (by highlighting the selection with the

cursor and pressing [ENTER]) from the main menu shown in

Figure 20, the program displays the main function menu for the

preprocessor module as shown in Figure 21. Each of the

selections on this menu (CO, SO, RE, ME, EV AND OU) represent

an ISC2 "Pathway" and accesses a series of additional menus

and user prompts which are used to complete the table for the

ISC2 runstream file. When all the optional keywords and

parameters have been specified for the selection (ISC pathway)

the program returns to the menu in Figure 21 for additional

pathway selections. When all the pathway selections are

complete the operator selects QUIT to exit this portion of the

program and return to the main menu previously displayed in

Figure 20.

Selection of the "CO" option causes the program to display the

"CO" menu, as shown in Figure 22, and enter the two keywords

"CO STARTING" on the first line of the ISC runstream table.

This menu accesses all the "CO" keywords and parameters thru
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R:A25: [WjJ
iU SO RE PIE EV DU QUIT
OVERALL JOB COnTROL

Select Job control functions from menu"•

FILEI665.UK3

Figure 21. Screen display of main menu in PREPROCESSOR module
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: [ S AR Q
~~ "DOEl OPTS INTERVALS PDlLUTIoN 10 RUN DR NOT TERRAIN HEIGHTS "ORE QUIT
P TO 2 LINES OF TITLES MAY BE InpUT

[D~

ILED685.UK3

Figure 22. Screen" display of main menu for "CO" pathway
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subsequent menus and prompts. The first selection from the

"COli menu (Figure 22) is usually TITLES which causes the

program to prompt the user for two title lines of up to eighty

characters each. In the example problem the title is input by

the user as "A Simple Example Problem for the ISCST2 (RISC2)

Model II •

The next selection from the II COli menu is MODEL OPTS which

allows the user to specify which model options are to be used.

This option accesses a menu of both default and non-default

model options as shown in Figure 23. The options keywords

DFAULT, RURAL, and CONC are entered in the appropriate

runstream file locations when these items are selected from

the menu in the example problem. QUIT returns the user to the

previous menu (Figure 22) for additional II COli options.

Selection of the INTERVALS option from the II COli menu (Figure

22) provides the user with a menu (not shown) from which to

select either the short term or long term ISC2 model. Since

this example problem is for a short term model, the short term

model is selected from the menu and the macro changes the

screen display to a menu of time options as shown in Figure

24. Selection of TIME1 through TIME4 results in a user prompt

for the time interval and a comment screen as displayed in

Figure 25. The menu selections of TIMEl followed by a prompt

response of 3, and TIME2 followed by a prompt response of 24
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: 1 : [1,13]
CONC DEPOS RURAL URBAN nOH-DEFAULT OPTIONS qUIT

pecifies that the regulatory default options will be used.

DFAULT -- Specifies that the regulatory default options will be used.

COMC -- Specifies that CONCentration values will be calculated.

DEPDS -- Specifies that dry DEPOSition values will be calculated.

RURAL -- Specifies that RURAL dispersion parameters will be used.

URBAN -- Specifies that URBAn dispersion pa~aneters will be used.

CRDRIS -- Use non-default option for gradual plume rise.

HOSTO -- US! non-default DptiDn for no !tack-tip downwash.

ROBIO -- Use nan-default option for no buoyancy-induced dispersion.

"DCALA -- Use non-default opt;on to bypass the calms processing rout;ne ••nSGPRO -- Use non-default option for the missing data processing routine
ILEU685.WK3 • III!nJ m

Figure 23. Screen display of MODEL OPTS menu for selection

of various default and nondefault model options
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: 3: [W ]
TInE2 TI"E3 TIME4 MDNTH PERIOD QUIT

¥ERAGInG PERIOD 11

Select sho~t term o~ long te~1 tine ;nterval fro. menu ••

ILED665 JIK3

Figure 24. Screen display of AVERTIME menu which appears

following the selection of the Short Term Model from the

previous menu (not shown)
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A:A19: ["13]
ENTER SHORT TERM AVERAGING PERIOD IN HDURS:

Select fron the following short term averaging periods:
Select sho~t term o~ long term time ;nterval from menu.

1 (hr)

2 (hrs)

3 (hrs)

4 (hrs)

6 (hrs)

8 (hrs)

12 (hrs)

24 (hrs)

•
fILED6B5.UK3 • mm

Figure 25. Screen display of user prompt and comments

screen for user input of AVERTIME time intervals
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correspond to the first two AVERTIME entries in the example

problem. Selection of the PERIOD option from this menu

completes the AVERTIME parameters and QUIT returns the

operator to the "CO" menu (Figure 22).

The final two "CO" menu (Figure 22) selections necessary to

run the example problem are POLLUTID and RUNORNOrr. The

POLLUTID selection prompts the user for an eight character

identifier for the pollutant being modeled while the RUNORNOT

selection accesses a two item menu with selections of RUN or

NOT RUN. In the example problem the POLLUTID is S02 and the

RUNORNOT selection is RUN. The screen displays for these

selections is included in appendix B. The selection of QUIT

completes the "CO" pathway selections for the example problem,

returns the operator to the main PREPROCESSOR menu (Figure 21)

and enters the keywords "CO FINISHED" in the runstream table.

Selection of "SO" from the PREPROCESSOR menu in Figure 21

advances the program to the "SO" pathway menu as shown in

Figure 2 6 . This menu contains selections for LOCATION,

DOWNWASH, EMISSIONS and UNITS. The first selection required

for the example is LOCATION. This selection first prompts the

user to give the source a name to be used with subsequent

parameters assigned to this source location. The program then

accesses the menu in Figure 27 for specification of the

location and source type. The selections Xs, Ys and ZS each
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: W18] ·STARTING
~~Ii DDWNWASH E"ISSIDNS UNITS VARIABLES GROUPS QUIT

CO STARTING
CO TITLEOnE ASIAPLE EXAMPLE PROBLE" OF THE 15[2 (RISC2) PROGRAA
CD TITLETWO
[0 "ODELDPT DFAULT CONe RURAL
CD AVERTDlE 3 24 PERIOD
[0 POLLUTID S02
[0 RUHDRttOT RUM
CD FINISHED
SD~

ILEB6U9.WK3

Figure 26. Screen display of main "SO" pathway menu.
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3]
~ Ys Zs SOURCE TYPE

(EAST-WEST) CDORDINATE OF SOURCE LOCATIOn (In METERS)

EMlER SOURCE ID (UP TO BCHARACTERS) AnD PRESS ENTER:

SOURCE lYPE~ Xs AND Ys COORDINATES MUST BE ENTERED AFTER EACH 10.
THE Zs COORDINATE IS OPTIDNAL•

ILEBDB5.UK3

Figure 27. Screen display of location coordinate and source

type selection menu
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prompt the user for the respective X-Y-Z coordinate of the

source while the SOURCE TYPE selection allows the user to

choose a POINT, AREA or VOLUME source from the subsequent

menu. Each of these type of sources requires specific input

parameters which are accessed on separate menus when the

source type is selected. This example problem is for a point

source so POINT is selected from the menu and the subsequent

menu of point source parameters is displayed as shown in

Figure 28. Each of the parameters in this menu is a required

input as noted in the comments screen displayed in Figure 28.

Each of the selections on this menu causes the program to

prompt the user for the appropriate parameter value then

returns to the menu in Figure 28.

When all the necessary LOCATION parameters have been input the

operator returns to the main II SO" menu by selecting QUIT. The

selection of DOWNWASH from the IISOIl menu (Figure 26) initiates

a series of thirty-six user prompts for the building heights

at 10 degree intervals around the source followed by a series

of thirty-six building widths for the same intervals. The

user must also input the source name (selected above)

associated with these values once for the building heights and

once for the building widths. The program automatically

repeats the source name on subsequent lines, as needed, and

returns to the main IISO" menu when all these parameters have

been entered.
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: : [
~. ~ HEIGHT TE"P VELOCITY DIAMETER QUIT
OInT ~ISSIon RATE In GIS

THE ABOVE PARAMETERS ARE REQUIRED INPUT FOR POIHT SDURCES .•

ILEI685.UK3

Figure 28. Screen display of point source parameters menu
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The final selection from the "SO" menu for the example problem

is GROUP which allows the user to combine multiple sources

into a group for modeling their combined affect. This

selection also gives the user a prompt and some help on the

comments screen. The input of "ALL" in the example problem

combines all sources into one group.

The liRE" pathway specifies keywords and parameters associated

with the receptor array. The main "RE" menu as shown in

Figure 29 is accessed by selecting RE from the main

PREPROCESSOR menu. The first required input for this pathway

is to specify whether these receptors are on a Cartesian or

Polar grid. Selection of GRID from the "RE" menu accesses a

menu (not shown) with CARTESIAN and POLAR options. Once the

grid type is selected (POLAR in the example problem), the

program prompts the user for a grid ID or name and displays

the menu of Polar options shown in Figure 30. The ORIGIN

selection from this menu prompts the user for the x-y

coordinates of the origin of the receptor grid which is 0,0

for the example problem. The next selection, DISTANCES,

prompts the operator for a series distances from the origin

to each "ring" of receptors. This series of prompts is

structured such that the operator can enter as many rings as

necessary to define the receptor array.

The GENERATED DIR selection from the menu shown in Figure 30
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•START G •to ~ Ii DISCRETE [ARTESIAN DISCRETE POLAR PLANT BOUNDARY BOUNDARY ELEVATIONS QUIT
e ect cartesian O~ polar grid system

[0 RUNORnOT RUN
CO FINISHED
SO STARTING
SO LOCATION STACK1 POINT 0 0 0
SO SRCPARAn STACKl 1 35 432 11.1 2.4
SO BUILDHGT STACK1 ]4 34 34 34 34
SO BUILDHGT STACK1 34 34 34 34 34
SO BUILDHGT STACKl 34 34 34 34 34
SO BUILDHGT STACK1 34 34 34 34 34
SO BUILDHGT STACK1 34 34 34 34 34
SO BUILDHGT STACK1 34 34 34 34 34
SO BUILDWID STACK1 35.43 36.45 36.37 35.18 32.92
SO BUILDWID STACK1 25.5 20.56 15 28.56 25.5
SO BUIlDWID STACK1 32.g2 35.18 36.37 36.45 25.5
SO BUILDWID STACKl 15 26.56 25.5 29.66 32.92
SO BUILDWID STACKl 36.37 36.45 35.43 33.33 35.43
SO BUILDWID STAr:Kl 35.43 36.45 0 35.18 32.92
SO SRCCRDUP ALL
SO FINISHED
RE~ •ILEDB85.UKJ m~~ i

Figure 29. Screen display of the main menu for the liRE II

pathway
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: I TA 1W1t
I ~

l DISTAnCES DISCRETE DIR 'EHERATED OIR ELEVATIONS FLAGPOLE NEW nETWORK END
pec1fy o~;g;n of the Polar network

CO FINISHED
SO STARTInG
so LOCATION STACKl POINT B 0 0
SO SRCPARAA STACK1 1 35 432 11.7 2.4
SO BUILDHGT STACKl 34 34 34 34 34
SO BUILDHGT STACK1 34 34 34 34 34
SO BUILDHCT STACK1 34 34 34 34 34
SO BUILDHGT STACKl 34 34 34 34 34
SO BUILDHGT STACK1 34 34 34 34 34
SO BUILDHGT STACK1 34 34 34 34 34
SO BUILDWID STACKl 35.43 36.45 36.37 35.18 32.92
SO BUIlDWID STACK1 25.5 20.56 15 2g.56 25.5
SO BUILDWID STACK1 32.92 35.18 36.37 36.45 25.5
SO BUILDWID STACKl 15 28.56 25.5 29.66 32.92
SO BUILDWID STACKl 36.37 36.45 35.43 33.33 35.43
SO BUILDWID STACKl 35.43 36.45 0 35.18 32.92
SO SRCCRDUP ALL
SO FINISHED
RE STARTING
IE CRIDPDLR POLl -ILEUBB5.UK3 • ImliJlm

Figure 30. Screen display for menu of Polar grid options

113



causes the program to prompt the user for the parameters

necessary to generate the set of polar directions to be used

with the ring distances specified earlier. The program

prompts the user for the number of directions (thirty- six in

the example problem), followed by the starting direction and

the increment, both of which are ten in the example. This

completes the parameter input on this grid and since there is

only one grid in the example problem, the liRE II pathway input

is also completed.

The liME II pathway selection from the main PREPROCESSOR menu

(Figure 21) accesses the meteorological file menu shown in

Figure 31. The selections from this menu cause the program to

.prompt the .user for the required information associated with

each option. The selections required for the example problem

are FILENAME to enter the INPUTFIL file information, HEIGHT to

enter the ANEMHGT parameters, and STATION for the SURFDATA and

UAIRDATA station data. The operator selects RETURN to exit

the liME II pathway and return to the main PREPROCESSOR menu.

The final pathway used in the example problem is the "OU"

pathway which is accessed by selecting au from the main

PREPROCESSOR menu. The main menu for this pathway is shown in

Figure 32 and has three selections, TABULAR, SPECIAL PURPOSE,

and QUIT. The RECTABLE and MAXTABLE parameters specified in

the example problem are accessed by first selecting TABULAR
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: [ ] ·STARTING J1!llt
.• : ~ HEIGHT STATION PERIOD DATA RETURn

pecify filename and format information for input file

SO BUILDHGT STACK1 34 34 34 34 34
SO BUILDHGT STACK1 34 34 34 34 34
SO BUILDHGT STACKl 34 34 34 34 34
SD BUILDHGT STACK1 34 34 34 34 34
SO BUILOWID STACKl 35.43 36.45 36.37 35.18 32.92
SO BUILDWID STACK1 25.5 20.56 15 20.56 25.5
SO BUILDWID STACK1 32.92 35.18 36.37 36.45 25.5
SO BUILOWID STACKl 15 28.56 25.5 29.66 32.92
SO BUILDWID STACK1 36.31 36.45 35.43 33.33 35.43
SO BUILDWID STACKl 35.43 36.45 U 35.18 32.92
SO SRCGRDUP ALL
SO FINISHED
RE STARTInG
RE GRIDPOLR POll STA
RE GRIDPOLR POLl URIC D D
RE GRIDPOLR POLl OIST 101 201 390 590
RE GRIDPDLR POll cnIR 3& 11 10
RE GRIDPOLR POLl EnD
RE FINISHED
nE~ • mlillILEBDB5.UK]

Figure 31. Screen- display of main menu for "ME" pathway.
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: W8] 'STARTING 1Wlt
! * i ~ HEIGHT STATION PERIOD DATA RETURN

pecify filename and for.at infor.ation for input file

SD BUILDHGT STACK1 34 34 34 34 34
SD BUILDHGT STACK1 34 34 34 34 34
SO BUIlDHGT STACKl 34 34 34 34 34
SO BUILDHGT STACK1 34 34 34 34 34
SO BUILDWID STACKl 35.43 36.45 36.37 35.18 32.92
SO BUILDWID STACK1 25.5 20.56 15 26.56 25.5
SO BUILDWID STACKl 32.92 35.18 36.37 36.45 25.5
SO BUILOWID STACKl 15 26.56 25.5 29.66 32.92
SO BUILDWID STACK1 36.37 36.45 ]5.43 33.33 ]5.43
SD BUILDWID STACKl 35.43 36.45 U 35.18 32.92
SO SRCCROUP ALL
SO FINISHED
RE STARTInG
RE GRIDPOLR POLl STA
IE CRIDPDLR POLl DRI' D D
RE GRIDPOLR POLl OIST 199 290 399 5U9
RE GRIDPDLR POLl GDIR 36 11 10
RE CRIDPDLR POLl EnD
RE FIIISHED
nE~

ILEIBIt5.UK3 • rillmlm

Figure 32. Screen display of main menu for "OU" pathway
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from the menu in Figure 32 then selecting either RECTABLE or

MAXTABLE from the subsequent menu of tabular options shown in

Figure 33. Both the RECTABLE and MAXTABLE selections cause

the program to prompt the operator for the required parameters

appropriate to that selection. This concludes the input

parameters for the "OU" pathway in the example problem. When

QUIT is selected from the "CU" menu shown in Figure 32, the

program automatically saves the table as a runstream file for

the ISC2 model. This completes the input portion of the model

and returns the user to the main menu shown in Figure 20.

The next operation is either to run a deterministic model by

selecting MODEL or run the stochastic model with the RISK

selection. This example problem assumes the selection of the

RISK option from the main menu shown in Figure 20.

Selection of the RISK option accesses the second major module

of this program. The various macros associated with this

option are contained on a separate worksheet called RISC2A

which is automatically called into memory with the RISC2

worksheet automatically removed from memory. The operator is

now presented with the main RISK menu shown in Figure 34.

This menu allows the user to select options to: (1) load the

@RISK® ADD-IN into memory (LOAD), (2) select the variable to

be sampled and define the distribution function for the
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SO BUILDWID STACK1 32.92 35.18 36.31 36.45 35.43
SO BUILDWID STACK1 35.43 36.45 U ]5.18 ]2.92
SO BUILDWID STACKl 25.5 20.56 15 28.56 25.5
SO BUILDWID STACKl 32.92 35.18 36.31 36.45 35.43
SO SRCGROUP ALL
SO FINISHED
RE STARTI"G
RE GRIDPOLR POLl STA
RE CRIDPDLR POLl DRIC B 0
RE GRIDPOLR POLl OI51 lOU 20U 399 599
RE GRIDPOLR POLl GDIR 36 18 10
RE CRIDPDLR POLl END
RE FIRISHED
HE STARTING
nE INPUTFIL PREPIT.ASC
nE ANEI'1HGHT 28 FEET
HE SURFDATA 94823 19&4 PITTSBURG
HE UAIRDATA 94823 1964 PITTSBURG
nE FINISHED
DU~ • •SEX.UK] unmm; .i·'

Figure 33. Screen display for menu of "QU" tabular options
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VIew "AIM qUIT

B t DE· F . G M··

rmr::i
~

Figure 34. Screen display of main menu for RISK module
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variable (SELECT), (3) define the area in the worksheet where

the results of the modeling are to be stored (OUTPUT), (4)

input the number of iterations for which the model is to be

run (ITERATIONS), (5) run the stochastic model for the number

of iterations specified (RUN), (6) view the results of the

stochastic model either as a table of statistical values or as

one of several graphs (VIEW), (7) return to the ma~n RISC2

menu (MAIN) and stop macro processing (QUIT). The options for

LOAD, OUTPUT, and ITERATIONS must be specified prior to

running the stochastic model since these supply vital

information to the modeling program.

Selection of the LOAD option from the menu in Figure 34

automatically loads the @RISK® ADD-IN into memory and sets

certain parameters within @RISK®. The program automatically

returns to the menu in Figure 34 once @RISK® has been properly

loaded.

The next option from this menu is SELECT which, when accessed,

prompts the user to move the cursor to the variable to be

sampled and press [ENTER]. Once the variable has been

selected, the user is prompted to enter the distribution

function for that variable in the form recognized and

supported by @RISK®. Multiple variables may be used in the

same model by accessing the SELECT option repeatedly. In the

example problem the source emission rate was selected as the
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parameter to be sampled in the model. The original ISC2

example problem used an emission rate of 1 g/s. This rate was

arbitrarily modified to be a normal distribution with a mean

of 1 g/s and a standard deviation of 0.5.

The OUPUT selection in the main RISK menu allows the operator

to specify in what area of the worksheet the results of the

model are to be stored. The area normally used is

approximately ten rows below the bottom of the runstream table

and starting in column B. Although this position is normally

used the position is arbitrary.

The ITERATIONS option prompts the user to enter the number of

iterations used in the stochastic model. This number is

stored in the worksheet and can be updated if necessary.

The RUN selection from the RISK menu automatically initiates

the Monte Carlo sampling, runs the ISCST2 deterministic model

for the number of iterations requested and saves the results

of each iteration in a table. The program also saves the

worksheet file after each iteration so if the modeling session

is interrupted it can be restarted without loss of data.

After the model has been run successfully, the results can be

viewed by using the VIEW option. This option accesses another

menu, as shown in Figure 35, which has selections for viewing
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•

Figure 35. Screen display of menu for selection of

statistical or graphic results of model output
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the statistical results and various graphs. If the STATISTICS

option is selected the table of statistical values shown in

Figure 36 is displayed. The GRAPHS option accesses the

additional menu of graph options shown in Figure 37. This

menu includes options for both three and twenty-four hour

graphs for (1) mean vs number of iterations, (2) standard

deviation vs number of iterations and (3) concentration vs

probability. Figure 38 presents the graph of the three (3)

hour mean vs number of iterations and Figure 39 displays the

graph of probability for the three (3) hour maximum

concentrations in the example problem. The QUIT selection

returns the user to the main program menu.

The table of statistics and the probability graphs provide the

environmental decision maker with a powerful tool for

analyzing the potential contaminant concentrations at receptor

sites and for addressing the uncertainties associated with

model parameters.
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I

STATISICAL ANALYSIS OF ADUEL DUTPUT

J: EAn (AVERGE) VALUE DF 3 HR nAXInU~ VALUES

5 STAnDARD DEVIATIon OF 3 HR "AXInUn VALUES

POPULATION VARIANCE OF 3 HR MAXI"UM VALUES

~ ERn (AVERGE) VALUE DF 24 HR ~AXlnun VALUES

I STAnDARD DEVIATIon OF 24 HR nAXIAU~ VALUES

; POPULATION VARIANCE DF 24 HR MAXIAUM VALUES

I NURBER OF nnDEl ITERATIONS PERFDRnED

PRESS ENTER TD CONTINUE•

58.36115

26.74411

115.2475

24.54494

11.24771

126.5123

116

Figure 36. Screen display of statisical output table
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199
lUg

Figure 37. Screen display of menu for selecting RISC2

output graphs

125
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Figure 39. Graph of Probability percent for Maximum 3 Hour

Concentrations
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COGMOD:

The COGMOD program is initiated automatically by retrieving

the COGMOD.WK3 file from the disk into the worksheet with the

Lotus® menu FILE RETRIEVE command. Once the file is retrieved

the user is greeted with the program title screen shown in

Figure 39. A second title screen identical to the RISC2

screen in Figure 17 follows the title screen. The user is

presented a menu (not shown) with the option of changing

directories and file names. Once any changes have been made,

the operator automatically calls the main program file into

memory and initiates the macro program by selecting continue

from the menu.

An example problem with the associated display screens and

major prompts is used to illustrate the results of this

programming effort. The example problem uses hydraulic

conductivity data from a 1991 report by Geraghty and Miller,

Inc. on the 3M site in weatherford, Oklahoma. This report did

not have reference locations so a point was arbitrarily

selected (in the southwest corner of the plat) from w~ich to

physically measure the distances to the sample (well)

locations. A table of the measured X and Y coordinates from

a the southwest corner of the field as well as the reported

hydraulic conductivities at each sample point is included in

Table 13. These values were used to define the sernivariograrn
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B t n E F: G H

:A8 :
'1 '1 KRICE RUN"DD PRDGRA"S QUIT
REATE DATA FILES
A A

DRKSHEET ASSunES 3 VARIABLES --

DISTAnCE FROM ORIGIN IN XDIRECTIon

DISTAnCE FROA ORIGIN IN YDIRECTIon

HYDRAULI[ CDnDUCTIVITY

mm;'!
~

Figure 40. COGMOD main menu for module selection
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first prompts (asks) the user for a Y (yes) or N (no) response

to determine if a conditional simulation is desired. It is

assumed that the example problem is a conditional simulation.

A Xes response to the above question results in another prompt

which asks the user if a raw data file is to be created. A

Xes response to this question causes the macro to temporarily

exit the worksheet and automatically call up the STATP~C input

file named TERFIL. This and the other STATPAC programs are

discussed fully in the STATPAC users manual (Grundy and

Miesch, 1987). An example of the TERFIL screen display is

shown in Figure 41. Once the raw data file has been created

in TERFIL, the program automatically returns to the

spreadsheet and asks the operator if an ASCII data file is

desired. This question is also answered Xes and the program

again exits the spreadsheet and automatically calls up the

interactive STATPAC program named FILTER. An example of the

screen display for this program is shown in Figure 42. Once

the ASCII file is created the program returns to the

spreadsheet and asks the user if any changes to the raw data

are desired. A ~o response causes the program to ask the user

if basic statistical calculations are to be made at this point

which is answered yes for the example. The program

automatically exits the spreadsheet and calls the STATPAC

program BASTAT. Figure 43 shows some of the interactive

questions and responses as well as some of the results of the

basic statistical calculations for the example problem. After
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C:'E~UIR'STATPAH>terfil

GlUE AROOT nAME FOR THE STATPAC OUTPUT FILE
DO "OT ADD An EXTENSIon TO THE ROOT nAME: test
DOES THE INPUT DATA COnTAIn INTEGER LAT/LO"G DEGREES-MlnUTES-SECONDS? YIn: N
DOES THE INPUT DATA COHTAIH QUALIFVIHG CODES? ~/H: ~

HOW HA"V ROWS 1M THE DATA SET? 17
HOY HA"Y UARIABLES 1M THE DATA SET? 3
GlUE 3 UARIABLE ID S - E"D EACH WITH eR

Figure 41.

program

Screen display of STATPAC TERFIL interactive
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C:\E"VIR\STATPAH>FILTEH
E"TER THE NAME OF STATPAC InpUT FILE: test.stp
DATA SET ID =ABCDEFSH

"= 7
M = 3

X V CO~D

DO VOU WA~T TO SEE THE DATA OF THE FIRST ROW OF THE FILE? YIH: n
DO ~OU UA~T TO CRE~TE A~ ASCII OUTPUT FILE OF SELECTED ROWS? Y/M: y

GlUE ANA"E FOH THE OUTPUT FILE
PH" WILL GO TO PRI~TER; con WILL GO TO SCREEN; filespec WILL GO TO DISH FILE
E"TIH NAME: test.dat
DO ~OU WA~T THE OUTPUT FILE TO COMTAI~:

1) ALL THE InFORMATIOn FOR EACH SELECTED ROW J OR
2) ONLY THE HOWID, LAT-LOnG, AnD ROW NUMBER FOR EACH SELECTED RO~

ANSWER 1 OR 2: 1
GlUE "UMBERS OF FIRST AND LAST ROWS TO BE TVPED (XX,XXX): ai ,e7

7 ROWS WILL BE WRITTEN.
7 READIMG DATA

rVPE PBIHTER FILE TEST.DAT
HORMAL EHD or PROGRAH

Figure 42. Screen display of STATPAC FILTER program
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Fri. e3/Z4/95
l2:17:2BaM
NO OF lOWS = 7
NO OF COLUI1rtS = 3

DO ~ou WANT SELECTED ROWS ? n

DO YOU WA"T SELECTED COlUrtfS 1 n

WHAT DO YOU WA~T I~CLUDED I" BASIC STATISTICS 7
I-OnlY unQUALIFIED DATA
Z-OnLY QUALIFIED DATA
3-ALL DATA(IGnORInG QUAlIF~I~G CODES)

rVPE IJ Z. OR 3 : 3
7 READING DATA. II

UNIUARIATE STATISTICS

UAR COLUHH
1 X
Z Y
3 COnD

HI"!HUH MAXIHUM MIAH DEUIATIO~ UALID B
6.9aeE+91 4.Sa9E+9Z 2.213E+9Z 1.6~?9E+e2 ? e
6.9QeE+91 4.S8eE+9Z 3.9eeE+9Z 1.5588E+GZ ? e
1.2ZeE+91 4.917E+91 2.5Z~E+91 1.1581E+91 7 e

L
e
e
e

f1
a
9
9

G OTHER
9 a
9 a
a a

DO ~U WA"T TO SEE THE CORRELATIONS 1

Figure 43. Screen display of basic statistics results in

BASTAT
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the program returns to the spreadsheet it asks the user if the

raw data file is to be converted at that point in the

processing. The raw data must be converted prior to

processing the semivariogram or kriging the data. This prompt

and the accompanying comments screen are displayed in Figure

44. A Xes response to this prompt is assumed for the example

problem. Following the Xes response, the user is given a

series of prompts which create a control file for the STATPAC

program SS2DPREP. After the control file is created the

program temporarily exits the spreadsheet, automatically runs

the SS2DPREP program and returns to the spreadsheet.

The program next asks the user if a semivariogram analysis is

to be performed. A yes response causes the program to prompt

the operator for a series of parameters necessary to create a

control file for the STATPAC semivariogram analysis program

SS2DGAMH. These prompts include parameters for type of

variogram, normal or lognormal analysis, class distances and

angle among others. The screen displays for these prompts can

be found in the appendix C. Once the control file is

completed the program again automatically calls the

semivariogram analysis program, runs it and returns to the

spreadsheet. The semivariogram used for the example problem

is shown in Figure 45. The model parameters used for kriging

are displayed below the curve in the same figure.
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B [ - - fJ E:- -- - f --. {; _ H

o YOU WISH TO conVERT THE STATPAC RAW DATA FILE "OW (Y or ")1 y_

A
THE STATPAC RAW DATA FILE MUST BE CONVERTED PRIOR TO KRIGING

OR RUIMInG THE STATPAC SEMIVARIOGRAM ANALYSIS PRDGAAA.

THE DATA OnlY MEEDS TO BE CDNVERTED 1 TInE.

IF THE DATA HAS ALREADY BEEN conVERTED SELECT IIHII NDW TO CONTINUE.

Figure 44. Screen display of prompt and comments for

converting raw data to form acceptable for kriging.
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UariOqraM for cond

Par a Met e r s

388. Fi Ie :3~.pcf---~I-
.....---

Pairs 136J'
....

258. ///

)

/1

Direct. : .BBB
288.

I' f
Tol. 98.8B8J

I
! MaxBand: n/a/

I
158. I

I f cond LiMits/, f
le8.

* f 12.288

/
f1iniMUfJl:
f1axifJlufJl: 65.167

58. I

Mean 27.932
8. Var. 159.11I I I I I

0. 488. 888. 1288. 1688. 2888. 2480.

Nugget = 20

Exponential

Sill = 275 Range = 825' Lag = 200'

Figure 45. Display of semivariogram and model parameters

for example problem
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Once the semivariogram option is completed the program asks if

a COVAR input file is to be created. This file is a table of

X-y coordinates that comprise the grid area to be kriged.

Since in the example problem the grid is a 20x20 or 400 points

it is not practical to input them manually. If the option to

create a COVAR input file is selected the program prompts the

user for the distance between grid points in both the X and Y

direction along with the minimum X and Y values. It then

generates the input file and saves it in the proper format for

COVAR. Following the creation of the input file the program

exits the spreadsheet and activates COVAR, which is

interactive. Once COVAR is complete the program returns to

the spreadsheet and the main program menu shown in Figure 40.

If the KRIGE option is selected from the main module menu

(Figure 40) the program prompts the user for a series of

parameters necessary to create a krige control file similar to

the semivariogram control file. The individual screen

displays for this process are included in the appendix. Once

the control file has been created the program exits the

spreadsheet, runs the STATPAC kriging program called SS2DGRID

and returns to the main module menu. Figure 46 shows some of

kriged input parameters and the output message for the example

data. The program returns to the menu in Figure 40 following

a successful kriging operation.
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The final module to select is RUNMOD which generates the

conditional simulation from the various components as

discussed in the COGMOD structure section. The module has

only a limited number of prompts for the operator since most

of the manipulation is performed by Lotus® within the

spreadsheet and by accessing the various programs

automatically. The user is asked to select an area in the

spreadsheet to store data and if an ASCII file has been

created yet. It then displays a comment screen and asks the

operator if the macro should continue with the simulation,

i.e. if all the conditions necessary have been met. Following

this screen the program prompts the user for the number of

iterations desired, followed by two screens for the maximum

and minimum output values allowed. The program then

automatically runs the conditional simulation for the number

of iterations specified by the user and returns to the main

menu when completed. Figures 47 through 51 show the screen

displays for the first five conditional simulation iterations

of the example problem. A total of four hundred points are

calculated and output for each iteration. Once the initial

geostatisical information is gathered and processed the

conditional simulation requires very little input from the

user and generates multiple sets of statistically valid

hydraulic conductivity values to be input into other modeling

programs.
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1 EXPO 275. .aee l.ea 8Z5 . .eee

EAHCH RADIUS = .1eE+a3
AXINUM nUMBED ur HOLES USED = 5

UMBER OF POInTS I~ "ORTH-SOUTH DIRECTION = 29
ISTAHCE BETWEE" POI"TS 1M nORTH-SOUTH DIRECTIO~ = 3a.ea
UMBER or POInTS IM EAST-WEST DIRECTION = 29
ISTAHCE BETWEE" POI"TS 1M EAST-WEST DIRECTIO~ = 3a.ea
ORTHING OF SOUTHWEST CORNER or GRID OF POInTS = .ee
ASTlnG OF SOUTHWEST CORNER or GRID OF POI"TS = .ee
ERRCH RADIUS = 1e9.ae
AXI~U~ "U~EB or HOLES USED = 5

498 NUW KRIGING GRID POINTS
HE DISK FILES HAUE BEE~ WRITTEn
HE I"PUT FILE WAS test.UrH
HE STATPAC OUTPUT FILE IS test.UGR
HE CHARACTER OUTPUT rILE IS test.FGR
un TIM! WAS .12 MInUTES
ORMAL EnD or PROGRAM

:,EriVI R\STATPAK>

Figure 46. Screen display of results after kriging in the

SS2DGRID STATPAK program
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B £ n E F G H

8 8 16.54 38.04 27.2267 fi 6
B 36 16.41 37.56 33.9714 13 13
8 68 16.89 37.8 14.2956 -7 0.01
D 90 16.52 37.8 37.2675 16 16
6 120 17.21 38.11 22.0271 1 1
8 158 17.93 38.21 25.2611 5 5
D 180 18.59 38.41 13.4242 -6 0.01
B 218 19.14 38.55 16.5413 -3 0.01
8 248 19.48 38.58 28.8107 9 9
0 270 19.56 38.32 31.3999 13 13
8 308 19.34 31.58 26.3124 B B
8 338 18.83 36.29 16.6489 -1 0.01
IJ 366 18.17 34.65 29.1839 13 13
8 398 17.15 32.93 15.3124 0 8.81
8 428 16.16 31.34 32.9624 18 18
It 456 16.12 29.77 31.3131 17 17
8 486 15.27 28.71 29.8617 16 16
0 510 14.13 27.9 21.0718 8 8• Imrnl!m

Figure 47. Screen display of 18 grid values from the first

iteration of the example problem
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B.- c. n E. F G.. - HA A
:.! X-COORD Y-CODRD InIT VAL KRIGE VAL CDV VAL CONDIT VALUE

8 8 16.54 29.96 20.2256 16 16
B 36 16.41 20.84 19.09 15 15
8 68 16.89 29.75 8.9817 5 5
0 DO 16.52 19.85 25.41158 22 22
8 128 17.21 19.71 15.5848 13 13
8 158 17.93 19.52 26.0462 24 24
I) 1S0 18.5D 19.26 19.8672 19 19
6 218 19.14 18.91 22.3392 2J 2J
8 246 19.48 18.5 18.8497 11 11
D 210 19.56 18.16 31.601 33 33
6 JUB 19.34 11.67 36.8184 38 38
8 338 18.83 17.38 22.6456 24 24
8 36B 18.17 17.13 13.313 14 14
0 398 17.15 16.86 16.3616 17 17
B 42B 16.16 16.55 23.544 23 23
B 458 16.12 16.37 21.8686 22 22

, ! ~ 0 488 15.27 16.18 25.8671 25 25
4D~ 51D 14.93 16.21 24.1419 23 23

[8 ma. .

Figure 48. Screen display of same grid points as Figure 47.

with values from second iteration.
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~I • I

Ben· E: F G H

8 8 16.54 25.51 24.8556 16 16
6 36 16.41 25.13 19.26] 11 11
8 68 16.89 24.75 30.2329 22 22
0 gO 16.52 25.]5 24.8744 16 16
B 126 17.21 24.84 1.456] I 6.1
8 158 11.93 24.27 17.7948 11 11
0 1BO 18.5g 23.65 25.4269 21 21
6 216 19.14 23.12 32.9584 29 29
8 248 19.48 22.46 17.803 15 15
D 270 19.56 22.12 24.7256 22 22
8 366 19.34 22.23 13.3136 11 10
8 336 18.83 22.g1 18.8528 14 14
6 ]66 18.07 24.14 43.8435 38 38
8 390 17.15 25.42 15.9137 8 8
B 428 16.16 26.87 22.320& 12 12
6 456 16.12 28.13 18.52 6 6
8 488 15.27 29.2 27.6258 14 14
D 51D 14.93 29.8B 21.4411 6 6• mlm

Figure 49. Screen display of values from third iteration

for same grid points as previous figures
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Ben E F G-- HA Il
138~ V-COORD INIT VAL KRIGE VAL COV VAL CONDIT VALUE

It 8 16.54 28.35 11.1602 7 7
6 36 16.41 20.23 23.8897 2D 21
6 66 16.89 29.27 21.3818 24 24
0 gO 16.52 21.53 37.08 32 32
B 120 17.21 21.66 15.806 11 11
8 156 11.93 21.82 26.4424 23 23
0 1S0 18.5g 21.99 34.9262 32 32
6 216 19.14 22.19 33.0945 3D 3D
8 246 19.48 22.44 26.1Sg6 23 23
0 270 19.56 22.19 21.0654 11 17
6 30B 19.34 23.33 17.2138 13 13
It 338 18.83 24.1 34.9868 3D 3D
B 36B 18.17 25.0g 36.2375 29 29
8 398 11.15 26.2 18.1814 9 9
B 42B 16.16 27.35 24.3953 13 13
B 458 16.D2 28.&6 41.7588 28 28
8 488 15.27 29.44 41.4985 33 33
0 51B 14.93 29.84 14.538 0 0.1• 1mIE1m

~I • I ..

Figure 50 Screen display of values from fourth iteration

of same grid points in example problem
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32
21
18
26
31
16
35
24
14
21
23
26
28
28
15
24
22
28

ramJB

32
21
18
26
31
16
35
24
14
29
23
26
28
28
15
24
22
28

34.985
25.6321
22.8126
29.5'184
34.9664
21.1503
39.680]
28.7105
19.7935
35.8601
29.7281
33.2322
34.3565
33.7652
19.9305
27.7752
25.3981
31.2614•

lQ.3
20.19
28.86
19.87
20.84
21.93
23.11
24.33
25.45
26.25
26.46
25.g

24.67
23

21.14
19.81
18.35
17.52

16.54
16.41
16.89
16.52
17.21
17.93
18.5g
19.14
19.48
19.56
19.34
18.83
18.07
11.15
16.16
16.02
15.27
14.93

8
36
60
gO

120
158
186
218
248
210
368
338
366
398
428
450
488
516

Ben E· f G· H

8
6
o
o
6
8
6
B
8
o
8
8
6
8
8
6
o
o

A A
13B~ Y-COORD IUIT VAL KRIGE VAL CDV VAL CONDIT VALUE
~; :

~!i ~

Figure 51. Screen display of fifth iteration for same grid

points as previous figures
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CHAPTER IV

DISCUSSION AND SUMMARY

This study addresses the problem of uncertainty in computer

modeling input parameters by using a spreadsheet platform to

control readily available or public domain deterministic

software in a stochastic simulation. Spreadsheets are

commonly used and understood by engineers so they provide a

familiar framework in which to create a program without having

to learn a new programming language. In addition recent

advances in stochastic spreadsheet II ADD-IN II s significantly

increase the modeling capabilities of spreadsheets.

Two programs were developed for this effort. The first

program (RISC2) was designed to satisfy the criteria of a

decision support system by using macro menus to control the

processing. This program used a series of Lotus 1-2-3® macros

to control the generation of a Monte Carlo (random)

realization of the variable parameters within the spreadsheet

platform. The U. S. Environmental Protection Agency's

Industrial Source Complex (ISC2) Diffusion deterministic model

for air pollution was then accessed repeatedly with these

random entries with the results recorded for subsequent

probability determinations. In this way a stochastic air
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pollution model was automatically repeated many times and the

results created which offered ease of use and rigor of

computation with an additional feature of uncertainty

analysis.

The second application program used the spreadsheet platform

to manipulate data within the spreadsheet and to interface

with several different DOS programs to generate a conditioned

two-dimensional geostatisical simulation of hydraulic

conductivity values. In this way, multiple, randomly selected

two dimensional hydraulic conductivity fields can be generated

which maintain the spatial correlation structure defined by

the original field data while simultaneously addressing

measurement and estimation uncertainty in this critical

variable. Specific findings and/or achievements include:

RISC2

• Development of a useful and inexpensive decision
support system which enhances the capability of the
ISC2 model.

• The spreadsheet platform can effectively control a
sophisticated model.

• The @RISK® ADD-IN can address uncertainty
parameters in DOS models by using the Lotus®
spreadsheet platform to control both @RISK® and the
model.

• Lotus® macros can be developed into sophisticated
programming tools capable of emulating many of the
functions attributed to much more complex
programming languages.
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COGMOD

• The Lotus spreadsheet platform can control and
automatically access multiple DOS programs to
generate a conditional simulation of geostatistical
data (hydraulic conductivity).

• Spreadsheet macros can be used to prompt the user
for input parameters, provide helpful comments and
reduce the input volume.

• The Lotus® spreadsheet platform can transform data
from an ASCII tabular output to ASCII columnar
input without user intervention.

The primary applications for this technique are models which

use a single DOS deterministic model and where the

deterministic input file has already been created. In these

applications the stochastic model can be created much quicker

and easier than either finding and learning how to run another

model or converting the deterministic model to a stochastic

model by using conventional programming techniques. The

technique is also useful for stochastic modeling where

resources or access to programming personnel are limited.

Applications such as the examples in this paper require a

significant amount of time to develop and approach the point

where conventional computer programming may be more efficient.

This technique has limited resale potential since it is not a

stand alone program, i.e. it requires additional commercial

programs such as Lotus® and/or @RISK® to run and requires

modification for specific applications.
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APPENDIX A

LOTUS® ADVANCED MACRO COMMANDS

(AS DESCRIBED IN THE

LOTUS~ HELP SCREENS)
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Advanced Macro Commands

{subroutine [argl],[arg2], ... [argn]}

Calls a subroutine, which is discrete unit of macro

instructions.

command, it:

When 1-2-3 encounters a {subroutine}

1. Shift macro control from the current column of
macro instructions to the subroutine whose range
name or address is in the braces.

2. Passes any arguments included in the {subroutine}
command to the subroutine's {DEFINE} command for
evaluation and storage.

3. Executes the instructions in the subroutine.

4. When 1-2-3 reaches either a {RETURN} command in the
subroutine or a blank or numeric cell, it returns
to the original macro location and continues the
macro at the instruction immediately following the
{subroutine} command.

{?} Suspends macro execution to let you move the cell

pointer, complete part of a command or enter data. When

you press ENTER the macro continues. To have the macro

enter what you typed while the macro was suspended,

follow{?} with aN(tilde).

{APPENDBELOW target-location, source-location}

Copies the contents of source-location to the rows

immediately below target-location. Expands a defined

range that begins or ends in the last row of target-

location to include the rows that contain the appended
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data.

{APPEHDRIGHT target-location, source-location}

Copies the contents of source-location to the columns

immediately to the right of target-location. Expands any

defined range that begins or ends in the rightmost column

of target-location to include the columns of appended

data.

{BEEP [tone-number]}

Sounds the computer's bell. The optional tone-number

argument (1, 2, 3, or 4) specifies the bell's tone. Use

{BEEP} to signal the end of a macro or the presence of an

on-screen message.

{BLANK location}

Erases the contents of location.

{BRANCH location}

Transfers macro control from the current column of macro

instructions to the specified location. Use {BRANCH}

with {IF} to have the macro do different things depending

on the current data, or us it to crate a looping

(repeating) macro. {BRANCH} differs from {subroutine} on

that 1-2-3 does not automatically return to the original

macro location when it completes the instructions in the
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{BRANCH} location.

{BREAK}

During data entry or selection of a 1-2-3 command,

returns 1-2-3 to Ready mode.

{BREAKOFF}

Disables CTRL-BREAK, preventing interruption of a macro

until the macro ends or reaches {BREAKON}.

{BREAKON}

Restores use of CTRL-BREAK while macro is running,

undoing a {BREAKOFF} command.

{CLOSE}

Clo'ses the open text file, if one is open. After

executing a {CLOSE} command, 1-2-3 goes directly to the

next cell in the macro. Do not include any further macro

instructions in the same cell as the {CLOSE} command

because 1-2-3 will not execute them.

{CONTENTS target-location, source-location,[width],[cell

format]}

Copies the contents of source-location to target-location

as a label. Use {CONTENTS} to store a numeric value as

a string for use in a string formula.
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Code number for [cell-format]:

o - 15
16 - 31
32 - 47
48 - 63
64 - 79
112
113
114
115
116
117
118
119
120
121
122
123
124
127

Fixed, 0-15 decimals
Scientific, 0-15 decimals
Currency, 1-15 decimals
Percent, 0-15 decimals
Comma, 0-15 decimals
+/-
General
D1 (DD-MMM-YY)
D2 (DD-MMM)
D3 (MMM-YY)
Text
Hidden
D6 (HH:MM:SS AM/PM)
D7 (HH:MM AM/PM)
D4 (Long Intn'l Date)
D5 (Short Intn'l Date)
D8 (Long Intn'l Time)
D9 (Short Intn'l Time)
Worksheet's global cell format

{DEFINE location!, location2, ... locationn}

Used in a subroutine to store any arguments a

{subroutine} command passes to the subroutine so those

arguments can be used later in the subroutine. {DEFINE}

must have the same number of arguments as the

corresponding {subroutine} command. By default, {DEFINE}

stores {subroutine} arguments as labels. To have

{DEFINE} evaluate a {subroutine} argument as a number,

formula, or cell reference, add the suffix :v to the

corresponding {DEFINE} location argument.

{DEPATCB location}

Performs an indirect branch by transferring macro control

to the cell whose name or address is entered in location.

You must specify a single cell as the location argument.
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input-location,[call-table],[include-list],[exclude

{FILESIZE location}

Enter in location the number of bytes is the open text

file.

{FOR counter, start-number, stop-number, step-number,

subroutine}

Creates a for loop that repeats the specified subroutine.

The start, stop and step (increment) numbers determine

the total number of repetitions to be performed. The

counter cell keeps a running count of the repetitions

performed so far.

{FORBREAK}

Ends a for loop created by a {FOR} command. Macro

execution continues at the macro instruction that

immediately follows the {FOR} command.

CAUTION Use {FORBREAK} only within a for loop. Using it

anywhere else causes the macro to terminate with an

error.

{FORM

list]}

Suspends macro execution so you can enter and edit data

in the unprotected cells in input-location. Macro
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execution resumes when you press ENTER or ESC while the

mode indicator displays READY.

* Input location is a range that includes unprotected
cells.

* Call-table is a two-column range. The first column
contains a list of macro key names; the second contains
subroutines that 1-2-3- executes when you press the
keys listed in the first column.

* Include-list and exclude-list are ranges that contain
list of allowable keystrokes and keystrokes to ignore,
respectively. (Use one or the other of these
arguments; if you use both, 1-2-3 ignores the exclude
list argument.)

{FORMBREAK}

Ends a {FORM} command. Macro execution continues at the

macro instructions that immediately follow the {FORM}

command.

CAUTION Use {FORMBREAK} only in a call-table subroutine.

Using it anywhere else causes the macro to terminate with

an error.

{FRAMEOFF}

Suppresses display of the worksheet frame (worksheet,

letter, column letters, and row numbers.)

{FRAMEON}

Redisplays the worksheet frame hidden by {FRAMEOFF}.
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{GET location}

Suspends macro execution until you press a key, then

records your keystrokes as a left-aligned label in

location and continues the macro. You can press any key

except CTRL-BREAK.

{GETLABEL prompt, location}

Displays prompt in the control panel and suspends macro

execution while you type a response. When you press

ENTER, stores your response as a left-aligned label in

location and continues the macro.

{GET.UMBER prompt, location}

Displays prompt in the control panel and suspends macro

execution while you type a response, which must be a

number or numeric formula. When you press ENTER,

evaluates your response, stores the resulting number in

location, and continues the macro.

{GETPOS location}

Enters a number in location. This number reports the

current byte-pointer position (position at which data is

read from or written to) in the open text file. After

executing a {GETPOS} command, 1-2-3 skips any further

macro instructions in the same cell and goes directly to

the next cell in the macro. If no text file is open, 1-
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2-3 ignores {GETPOS} and executes the instructions that

follow it in the same cell.

{GRAPBOFF}

Removes a graph displayed by a {GRAPHON} command from the

screen and redisplays the worksheet.

{GRAPBON [named-graph],[nodisplay]}

Has three possible results, depending on the arguments

you use. In all cases, the macro continues to run while

{GRAPHON} is in effect.

* {GRAPHON} with no arguments displays the current graph.

* {GRAPHON named-graph} makes the named-graph settings
current and displays the graph.

* {GRAPH named-graph, nodisplay} makes the named-graph
settings current but does not display the graph.

1-2-3 clears a graph displayed by {GRAPHON} from the

screen when it reaches a {GRAPHON} command, another

{GRAPHON} command, or the end of the macro. 1-2-3 also

clears a graph displayed by {GRAPHON} then it reaches a

{?} or {INDICATE} command or a command that displays a

prompt or menu in the control panel.

{IF condition}

Evaluates condition as true or false. If condition is

true, 1-2-3 executes the macro instructions that follow

the {IF} command in the same cell.
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false, 1-2-3 skips to the cell above the {IF} command and

executes the macro instructions there.

Condition is typically a logical formula (a formula that

uses one of the logical operators < > = <> >= <= #NOT#

#AND# and #OR#), or a reference to a cell that contains

a logical formula.

{INDICATE [string]}

Displays string as the mode indicator in the upper right

corner of the screen. {INDICATE} with no argument

restores standard operation of the mode indicator.

{LET location, entry}

Enters a number or label in location. For the entry

argument, you can use a number, literal string, formula,

or reference to cell containing a number, label or

formula. If"you use a formula, 1-2-3 enters the result

in location. You can add the suffix :s or :v to the

entry argument to tell 1-2-3 whether to treat the

argument as a literal string or to evaluate the argument

before entering it.

{LOOK location}

Records in location the first keystroke in the typeahead

buffer. If the buffer is empty, 1-2-3 enters an

162



apostrophe in location.

{MENUBRANCB location}

Displays in the control panel the macro menu found at

location and waits for you to select an item from the

menu. Then executes the macro instructions associated

with the new item.

A macro menu usually consists of at least three rows.

The first row indicates the menu items (up to eight), the

second row includes descriptions for each menu, and the

third row (and any consecutive rows) includes macro

instructions for each menu item.

{MENUCALL location}

Like {MENUBRANCH} except that when you select a menu

item, 1-2-3 performs the associated macro instructions as

a subroutine. 1-2-3 then performs the macro instructions

immediately following the {MENUCALL} command.

{OHERROR branch-location, [message-location]}

Traps errors that occur while a macro is running. If an

error occurs during a macro after an {ONERROR} command,

1-2-3 branches to the macro instructions in branch

location (optionally recording the error message in
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message-location) instead of terminating the macro.

{OPEN file-name, access-type}

Opens a new text file with write access (w), or opens an

existing text file with either read (r), modify (m), or

append access (a).

{PAMELOFF [clear]}

Freezes the control panel and stat~s line until 1-2-3

encounters a {PANELON} command or the macro ends. The

optional clear argument clears the control panel and

status line before freezing them.

{PAMELON}

Unfreezes the control panel and status line after

{PANELOFF}.

{PUT location, column-offset, row-offset, entry}

Within the range specified as location, enters a number

or label in the cell specified with the column and row

offset numbers.

{QUIT}

Ends a macro, returning keyboard control to the user.

{READ byte-count, location}
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Copies the specified number of bytes (byte-count) from

the open text file to location and advances the byte

pointer the same number of bytes in the text file.

{READLN location}

Copies the remainder of the current line form the open

text file to location and advances the byte pointer to

the beginning of the next line in the file.

{RECALC location,[condition],[iterations]}

Recalculates the values in location row by row. The

optional condition argument tells 1-2-3 to repeat the

recalculation until condition is true. The optional

iterations arguments tell 1-2-3 to perform the specified

number of recalculation passes.

{RECALCCOL location, [condition],[iterations]}

Like {RECALC} except recalculation proceeds column by

column.

{RESTART}

Used in a subroutine to clear the subroutine stack. When

1-2-3 encounters {RESTART}, it finishes the current

subroutine, clears the subroutine stack, and ends the

macro.
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{RETURN}

Ends a subroutine called by a {subroutine}, {MENUCALL},

OR /XC command and returns macro control to the location

from which the command was issued. In a subroutine

called by a {FOR} command, {RETURN} starts the next

repetition of the for loop.

{SETPOS offset-number}

Positions the byte pointer offset-number of bytes after

the first byte in the open text file.

{SYSTEM command}

Temporarily suspends 1-2-3 and executes the specified

operating system command. When the command is completed,

the macro continues.

{WAIT time-number}

Suspends the macro, displays the WAIT mode indicator

until the time specified by time-number, for example,

{WAIT @NOW+@TIME(O,O,lO)}.

{WIHDOWSOFF}

Freezes the worksheet area of the screen during a macro

until 1-2-3 reaches a {WINDOWSON} command or the macro

ends.
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{WINDOWSON}

Unfreezes the worksheet area of the screen after

{WINDOWSOFF}.

{WRITE string}

Copies string to the open text file, starting at the

current byte-pointer position in the open text file.

{WRITELH string}

Same as {WRITE} except that it adds a carriage-return and

line-feed sequence to the string it writes to the open

file.
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APPENDIX B

COMPLETE SERIES OF GUIDANCE

SCREENS FOR RISC2

(ISC2) EXAMPLE PROBLEM
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A:Pl:

~*"***' *' *'**'* **'**' **'"**
* * * * )Ie )\( *
"**"*** * **** * "*
"* *' *' * * )Ie

oJ( * * '#c*'#c* **** oJ(****

RISK-BASED INDUSTRIAL SDURCE COMPLEX (ISC2) DISPERSIDH ADDEl.

WELCOME TO RISC2

ASTOCHASTIC AIR POLLUTIon nODELING PROGRAM

DESIGnED TO GEnERATE A"ONTE CARLO SI"ULATION USING @RISK AND ISC2

IN ALOTUS VERSION 3.1 SHELL

RISC2.UK3
PRESS {ENTER} TO CONTINUE•
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R:P21:

-

RISC2.UK]

THIS PRDGRAM HAS BEEn DEVELOPED AT

DKLAHOMA STATE UNIVERSITY

STILLWATER. OKLAHO"A 74078

BY

LARRY E LDCKWODD

AND

WILLIAn F. ncTERHAN

PRESS {EMTER} TO CDNTINUE•
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B £ D··. E. F _. _- G- H

DVE CURSOR TO UPPER LEFT [DR~ER OF AREA TO BE RESERVED FOR COMnENTS

PRESS ENTER TO CONTInUE

I

ILEI685.UK]
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· · Ilr- - -~·I I I ~ II I

B· '" .£ . D - . E··· ..::.....:... F··: .. .- .G . _. -- HA
DVE CURSOR TO UPPER LEFT HAnD CoRHER OF RAnGE FDR TABLE OF InpUT VALUES1

2
~ PRESS:: I I I

4
5
6
1
B
9
18
11
12
13
14
15
16
17
18
19
20
ILEI6B5.UK]
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RISK nODEL FILE QUIT
n LOTUS PREPROCESSOR OPTION FOR MODEL

Select Job control functions from menu"•

ILEI685.UK3 •
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I! SO RE filE EV DU QUIT
¥EAAlL JOB COnTROL

Select Job control functions from menu"•

ILEI6B5.UK3
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I A : ~ I.

~~ "ODEL OPTS INTERVALS PDLLUTION 10 RUN DR NOT TERRAIN HEIGHTS "ORE QUIT
P TO 2 LINES OF TITLES ~AY BE INPUT

co mBliIII

ILEIB65.UK3
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VPE TITLE 1 (UP TO a9 CHARACTERS) AND PRESS ENTER:

!feet Job control fundi ons from IIenu ll

ILEI6B5.UK3
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I • CONC DEPOS RURAL URBAN nON-DEFAULT OPTIONS qUIT
pee, ies that the regulatory default options will be used.

DFAULT -- Specifies that the regulatory default options will be used.

CONC -- Specifies that CONCentration values will be calculated.

DEPOS -- Specifies that dry DEPOSition values will be calculated.

RURAL -- Specifies that RURAL dispersion paraneters will be used.

URBAn -- Specifies that URBAn dispersion pa~ameters will be used.

GRDRIS -- Use Don-default option for gradual plume rise.

IOSlO -- US! non-default option for no stack-tip downwash.

"OBIO -- Use non-default option for no buoyancy-induced disper!;on.

"OCALA -- Use non-default option to bypass the calns processing routine ••nSGPRO -- Use Don-default option for the nissing data processing routine
ILEIB85.UK3 • m•
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tiIIWii~~'...~·· LONG rEM qUIT
ort Te~m AVERTI"E keyword5~

Select short term or long term time interval from nenu .•

ILEIB65.WK3

178
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TInE2 TI"El TlnE4 nDNTH PERIOD QUIT
¥EAAGInG PERIOD 11

Select sho~t terl o~ long te~. time interval f~o. menu .•

ILEIBB5.UK3
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. .. .
MTER SHORT TE~ AVERAGING PERIOD In HDURS:

Select fron the following short terl averaging periods:
Select 5ho~t term o~ long te~1 tine interval f~ol nenu.

1 (hr)

2 (hrs)

3 (hrs)

4 (hrs)

6 (hrs)

B (hrs)

12 (hrs)

24 (hrs)

•
ILEIUB5.\tK3 • mrm
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VPE M~E DF POLLUTANT (B CHARACTERS "AX) & PRESS ENTER:

•

ILEB685."Kl
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, 'j MDT-RUN
nnODEL &PERFORn ALL CALCULATIONS

•

ILEIB85.UK3
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TEST TITLE
TEST
DFAULT RURAL COn[

3 24 PERIOD

co STARTInG
co TITLEOnE
co TITlETWO
CO "DDELDPT
CD AVERTDlE
CO PDLLUTID SD2
CO RUHDRttOT RUH
CD FINISHED
SD~

SEX.UK]

UNITS VARIABLES GROUPS QUIT
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MYEl unIquE SOURCE ID AND PRESS ENTER :

EHTER SOURCE IU (UP TO 8 [HARACTERS) AND PRESS EHTER:

SOURCE TYPE! Xs AND Vs COORDINATES nUST BE ENTERED AFTER EACH 10.
THE Zs COORDINATE IS OPTIDNAL•

~I II f

ILEI6B5.UK3
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Ys Zs SOURCE TYPE
(EAST~EST) CDORDINATE OF SDURCE LOCATIon (In METERS)

EMTER SOURCE ID (UP TO 8 CHARACTERS) AND PRESS EHTER:

SOURCE TYPE! Xs AND Ys CODRDINATES nUST BE ENTERED AFTER EACH 10.
THE Zs COORDInATE IS OPTIDHAL•

ILEI6B5.UK]
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THE x(EAST-WEST) AnD Y(NORTH-SOUTH) CDORDINATES ARE

THE CE~TER OF THE SOURCE FOR POINT AND VOLunE SOURCES AND

THE SOUTHWEST CORNER OF THE SOURCE FOR AREA SOUCES•

ILEI6B5.UK]
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THE x (EAST-WEST) AND Y(NORTH-SOUTH) CDORDINATES ARE

THE CEMlER DF THE SOURCE FOR POINT AND VOlUAE SOURCES AND

THE SOUTHWEST CORnER OF THE SOURCE FOR AREA SOUCES•

ILEI6B5.UK3
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MTER THE SOURCE ELEVATION AND PRESS ENTER :

THE X(EAST-WEST) AND Y(MORTH-SOUTH) COORDINATES ARE

THE CENTER DF THE SOURCE FOR POINT AND VOLUME SOURCES AND

THE SOUTHWEST CDRnER OF THE SDURCE FOR AREA SOUCES•

ILEIB85.UK3
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VDLunE AREA qUIT
OINT TYPE SOURCE

THE X(EAST-WEST) AND Y(HDRTH-SDUTH) CDDRDIHATES ARE

THE CEMTER OF THE SOURCE FOR POINT AND VOlunE SOURCES AND

THE SOUTHWEST CORnER OF THE SOURCE FOR AREA SOUCES•

ILEI685.UK]
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'. ~ HEIGHT TE"P VELOCITY DIAMETER QUIT
OInT ~ISSION RATE In GIS

THE ABOVE PARAnETERS ARE REQUIRED INPUT FOR POINT SOURCES .•

ILEIBB5.WK3
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~ ABDVE PARAAETERS ARE REQUIRED INPUT FOR POINT SOURCES.

ILEI6B5.UK3
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~ ABOVE PARAAETERS ARE REQUIRED INPUT FOR POINT SOURCES.

ILEI685.UK3
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~ ABDVE PARAAETERS ARE REQUIRED INPUT FOR POInT SOURCES.

ILEIBB5.UK3
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~ ABOVE PAAAnETERS ARE REQUIRED INPUT FOR POInT SOURCES.

ILEI685.UK3
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~ ABOVE PARAAETERS ARE REQUIRED IHPUT FOR POINT SOURCES.

ILEIBB5.UKJ
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~ :A2: [lf3]
WIDTH LDWBDUND RETURN

fUILDIHG HEIGHTS (1M "ETERS)

BUILDIHG DOWNWASH ALGDRITHnS DO NOT APLY TO VOLUME DR AREA SOURCES .•

FILEI6B5.WK3
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~ & I

SOURCE 10 nAY BE THE ~E unIQUE IDEnTIFIER AS USED TO DEnDTE LOCATIon

USER nAY SPECIFY ARANGE OF SOURCES FOR UHItH THE BUILDING HEIGHTS APPLY

ARANGE OF SOURCES IS SPECIFIED BY ENTERING 2 SOURCE lOIS SEPARATED
BY ADASH, i.e. STACK1-STACK18. (nOTE no SPACES BETWEEN lOIS)•

ILEIIB5.UK3
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MYER BUILDInG HEIGHT (nETERS) FOR 10 DEGREES :_

FOR THE SHORT TE~ nDDEL --

USER INPUTS 36 DIRECTION-SPECIFIC BUILDING HEIGHTS (IN "ETERS)

BEGINNING WITH THE 10 DEGREE FLOW ~ECTOR (WIND BLOWING TOWARD 16

DEGREES FROM NORTH) AND INCREMEnTIHG gy 10 DEGREES

IN A CLOCKUISE DIRECTION•

ILEI685.WK3
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SDURCE ID nAY BE THE 5A"E unIQUE IDEnTIFIER AS USED TD DENDTE LOCATIon

USER nAY SPECIFY ARANGE OF SOURCES FOR WHICH THE BUILDIN' WIDTHS ~PPlY.

ARANGE OF SOURCES IS SPECIFIED BY EnTERING 2 SOURCE 1015 SEPARATED
BY ADASH~ i.e. STACK1-STACK1U. (nOTE "0 SPACES BETWEEN lOIS)•

ILEI185.UK]
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. .. .
NTER BUILDInG WIDTH ("ETERS) FOR 19 DEGREES :_

FOR THE SHORT TE~ nDDEL --

USER IMPUTS 36 DIRECTION-SPECIFIC BUILDING WIDTHS (IN nETERS)

BEGINNING WITH THE 10 DEGREE FLOW VECTOR (WIND BLOWING TOWARD 16

DEGREES FRO~ NORTH) AND IH[RE~E"TING BY 10 DEGREES

IN ACLOCKWISE DIRECTION•

~I • I t"

ILEI6B5.UK3
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THE GROUP ID IS AUNIQUE IDENTIFIER FOR EACH GROUP OF SOURCES

THE GROUP ID I¥lllil IS USED TO AUTOrlATICAllY SETUP A SOURCE GROUP CAll IIA

~ IMCLUDES ALL SOURCES nODELED FOR APARTICULAR RUN.

ILEIB85.UK3
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. . : II

• .
, II DISCRETE CARTESIAN DISCRETE POLAR PLANT BOUNDARY BOUNDARY ELEVATIONS QUIT
e ect cartesian or polar grid ~!tem

CO RUIORttOT RUN
CO FINISHED
SO ST~RTING

SO LOCATIO" STACK1 POINT I I 0
SO SRCPARAn STACKl 1 35 432 11.7 2.4
SO BUILDHGT STACK1 34 34 34 34 34
SO BUILDHGT STACKl 34 34 34 34 34
SO BUILDHGT STACKl 34 34 34 34 34
SO BUILDHGT STACKl 34 34 34 34 34
SO BUILDHGT STACKl 34 34 34 34 34
SO BUILDHGT STACK1 34 34 34 34 34
SO BUILIIIID STACK1 35.43 36.45 36.37 ]5.18 32.92
SO BUILDWID STACK1 25.5 26.56 15 26.56 25.5
SO BUILDWID STACK1 32.g2 35.18 36.37 36.45 25.5
SO BUILDWID STACK1 15 28.56 25.5 29.66 32.92
SO BUILDWID STACKl 36.37 36.45 35.43 33.33 35.43
SO BUILIIWID STACKl 35.43 36.45 I 35.18 32.92
SO SRCGRDUP ALL
SO FIIISHED
RE iIiIlDI

ILEI685.UK3 • rmmg; .i·'

202



~~III''i PDLIIR
e ect cartesian grid ~!tem

PROGRAM WILL ALLOW 5 GRIDDED RECEPTOR NETWORKS OF EITHER (DR BDTH)

TYPES IN ASINGLE RU~! PLUS DISCRETE RECEPTORS OF EITHER TYPE .•

ILEI665.UK3
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. . A ~I * I. .
MTER GRID 10 (UP TO 8 ALPHANUnERIC CHARACTERS: POLl-

[0 FINISHED
SO STARTInG
so LOCATION STACKl POINT I R 0
SO SR[PARAA STACKl 1 35 432 11.7 2.4
SO BUILDHGT STACKl 34 34 34 34 34
SO BUILDHGT STACKl ]4 34 34 34 34
SO BUILDHGT STACKl 34 34 34 34 34
SO BUILDHGT STACKl 34 34 34 34 34
SO BUILDHGT STACK1 ]4 34 34 34 34
SD BUILDHGT STACKl 34 34 34 34 34
SO BUILDWID STACKl 35.43 36.45 ]6.37 ]5.18 ]2.92
SO BUILIIIID STACKl 25.5 20.56 15 20.56 25.5
SO BUILIIIID STACK1 32.92 35.18 36.37 36.45 25.5
SO BUILDWID STACKl 15 28.56 25.5 29.66 ]2.92
SO BUILDIrIID STACKl 36.]7 36.45 ]5.43 ]3.33 ]5.43
SO BUILDWID STACKl 35.43 36.45 I 35.18 32.92
50 SRCGRDUP ALL
SD FIIISHED
RE STARTING
RE CRIDPDLR ~

ILEI685 •..,K3 • mm
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. s.
I ~ ; DISTAnCES DISCRETE DIR GENERATED DIR ELEVATIONS FLAGPOLE NEW NETWORK END
pee, y origin of the Polar network

[0 FINISHED
SO STARTInG
so LOCATION STACKl POINT I I 0
SO SRCPARM STACKI 1 35 432 11.7 2.4
SO BUILDHGT STACKl 34 34 34 34 34
SO BUILDHGT ST~CKI 34 34 34 34 34
SO BUILDHGT STACKI 34 34 34 34 34
SO BUILDHGT STACKl 34 34 34 34 34
SO BUILDHGT ST~CKI 34 34 34 34 34
SO BUILDHGT STACKI 34 34 34 34 34
SO BUILDWID STACKl 35.43 36.45 36.37 35.18 32.92
SO BUILIilID ST~CKI 25.5 20.5& 15 26.56 25.5
SO BUILDtlID STACKl 32.92 35.18 36.37 36.45 25.5
SO BUILDWID STACKl 15 26.56 25.5 2g.66 32.92
SO BUILDWID STACKI 36.]7 36.45 ]5.4] ]3.33 ]5.43
SO BUILI*ID STACKl 35.43 36.45 I 35.18 32.92
50 SR[~RDUP ALL
SO FINISHED
RE STARTING
IE GRIDPDLR POLl ~

ILEI685.WK3 • m[IiU
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. . ~I • I. .
NTER XCODRDINATE FOR ORICIN OF POLAR NETWORK:

SO STARTING
SO LOCATION STACKl POINT I B g
SD SR[P~RflA STACKl 1 35 432 11.7 2.4
SO BUILDHGT STACKl ]4 34 34 34 34
SO BUILDHGT STACKl 34 34 34 34 34
SO BUILDHGT STACKl 34 34 34 34 34
SO BUILDHGT STACKl ]4 34 34 34 34
SO BUILDHGT STACKl 34 34 34 34 34
SO BUILDHGT STACK1 34 34 34 34 34
SO BUILDtlID STACKl 35.43 36.45 ]6.31 35.18 ]2.92
SD BUILDWID STACKl 25.5 26.56 15 26.56 25.5
SO BUILDWID STACK1 32.12 35.18 ]6.37 36.45 25.5
SO BUILDWID STACKl 15 28.56 25.5 29.66 ]2.92
SO BUILIIrIID STACKl 36.37 36.45 35.43 33.33 35.43
SO BUILDIrIID STACKl 35.43 36.45 I 35.18 32.92
SO SRCGROUP ALL
SO FINISHED
RE STARTInG
RE GRIDPOLR POLl SIR
IE CRIDPOLR POLl ORIC ,..

ILEIBIt5.UK] rmnJlm
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. . ~I to I. •
NTER DISTANCE TO FIRST RING OF POLAR COORDINATES (IN "ETERS):

SO LOCATION STACK1 POINT I I 0
SO SRCPARAn STACKl 1 35 432 11.1 2.4
SO BUILDHGT STACKl 34 34 34 34 34
SO BUILDHGT STACKl 34 34 34 34 34
SO BUILDHGT STACKl 34 34 34 34 34
SD BUILDHGT STACKl 34 34 34 34 34
SD BUILDHGT STACKl 34 34 34 34 34
SO BUILDHGT STACKl 34 34 34 34 34
SO BUILDWID STACK1 35.43 36.45 36.37 35.18 32.92
SO BUILDWID STACK1 25.5 26.56 15 26.56 25.5
50 BUILDWID STACKl 32.92 35.18 36.37 ]6.45 25.5
SO BUILDWID STACK1 15 26.56 25.5 2g.66 32.92
SO BUILDtlID STACKl 36.37 36.45 35.43 33.33 35.43
50 BUILDWID STACK1 35.43 36.45 I 35.18 ]2.92
SO SRCGRDUP ALL
SO FIIISHED
RE STARTING
IE CRIDPOLR POLl STA
RE GRIDPOLR POLl ORIG I I
RE GRIDPOLR POLl DIST

~ILEI6B5.WK3 mm
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. . ~I a I ... .
oYOU WANT TO CONTINUE WITH ANOTHER RING (Y or N) ?

SO LOCATIO" STACKl POINT I B 0
SO SRCPARAA STACKI 1 35 432 11.7 2.4
SO BUILDHGT STACK1 34 34 34 34 34
SO BUILDHGT STACKl 34 34 34 34 34
SO BUILDHGT STACKl 34 34 34 34 34
SO BUILDHGT STACKl 34 34 34 34 34
SO BUILDHGT STACKl 34 34 34 34 34
SO BUILDHGT STACKl 34 34 34 34 34
SO BUILIIWID STACKl 35.43 36.45 36.37 35.18 32.92
SO BUILDtlID STACKl 25.5 26.56 15 26.56 25.5
SO BUILDWID STACK1 32.g2 35.18 36.37 36.45 25.5
SO BUILDWID STACKl 15 26.5& 25.5 2g.66 32.92
SO BUILDWID STACKl 36.]7 36.45 ]5.4] ]3.33 ]5.43
SO BUILDWID STACK1 35.43 36.45 I 35.18 32.92
SO SRCCRDUP ALL
SO FINISHED
RE STARTING
RE CRIDPOLR POLl STA
RE GRIDPOLR POLl ORIC I I
RE GRIDPOLR POLl OIST 1I~ILEI685.UK3 . n I mrm
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. . ~I & ft-. .
NTER N~BER OF DIRECTIONS USED TO DEFINE POLAR GRID:

SO SRCPARAI1 STACKl 1 35 432 11.7 2.4
SO BUILDHGT STACKl ]4 34 34 34 34
SO BUILDHGT STACKl 34 34 34 34 34
SO BUILDHGT STACKl 34 34 34 34 34
SD BUILDHGT STACKl 34 34 34 34 34
SD BUILDHGT STACKl 34 34 34 34 34
SO BUILDHGT STACKl 34 34 34 34 34
SD BUILDWID STACKl 35.43 36.45 36.37 35.18 32.92
SD BUILDWID STACKl 25.5 20.56 15 2e.56 25.5
SO BUILIIIID STACKl 32.92 35.18 ]6.37 ]6.45 25.5
SO BUILmJID STACKl 15 28.56 25.5 29.66 32.92
SO BUILIIWIO STACKl 36.31 36.45 35.4] 33.33 35.43
SO BUILDtlID STACKI 35.43 36.45 I ]5.18 ]2.92
SO SRCGROUP All
SO FIIISHEO
RE STARTING
RE GRIDPDLR POll STA
RE GRIDPDLR POLl URIC I I
RE GRIDPOLR POLl DIST 101 201 390 590
IE CRIDPULR POLl COIR

~lmILEI6B5.UK3 •
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A:G52: mlj
ENTER STARTInG DIRECTION OF THE PDLAR CRID: -

SD SR[PARAA STACKl 1 35 432 11.7 2.4
SO BUILDHGT STACKl ]4 34 34 34 34
SO BUILDHGT STACKl 34 34 34 34 34
SD BUILDHGT STACKl 34 34 34 34 34
SO BUILDHGT STACKl 34 34 34 34 34
SD BUILDHGT STACKl 34 34 34 34 34
SD BUILDHGT STACKl 34 34 34 34 34
SO BUILDWIO STACKl 35.43 36.45 36.37 35.18 32.92
SO BUILIIWID STACKl 25.5 20.56 15 26.56 25.5
SO BUILDWID STACKl 32.92 35.18 ]6.37 36.45 25.5
SO BUILDWID STACKl 15 28.56 25.5 2g.66 ]2.92
SO BUILDWID STACKl 36.37 36.45 35.43 33.33 35.43
SO BUILDtlID STACKl 35.43 36.45 I ]5.18 32.92
SO SRCGROUP ALL
SO FIIISHED
RE STARTING
RE GRIDPDLR POLl STA
IE GRIDPDLR POLl oRIG I I
RE GRIDPOLR POLl DIST 109 200 390 59B
IE CRIDPDLR POLl COIR 3&

~[fi1lFILEI865.UK] [0
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R:G52: ~
ENTER InCREREnT (IN DEGREES) FOR DEFINING DIRECTIons: -

SD SRCPARAn STACKl 1 35 432 11.7 2.4
SO BUILDHGT STACK1 34 34 34 34 34
SO BUllDHGT STACKl 34 34 34 34 34
SO BUlLDHGT STACK1 34 34 34 34 34
SO BUILDHGT STACKl 34 34 34 34 34
SO BUlLDHGT STACK1 34 34 34 34 34
SD BUlLDHGT STACK1 34 34 34 34 34
SO BUILDWID STACKl 35.43 36.45 36.37 35.18 32.92
SO BUILDWID STACK1 25.5 20.56 15 20.56 25.5
SO BUILIJIrIID STACK1 32.92 35.18 36.31 36.45 25.5
SO BUllDWID STACKl 15 28.56 25.5 29.66 32.92
SO BUlLIIIID STACK1 36.31 36.45 35.4] ]3.33 ]5.43
SO BUILDIrIID STACKl 35.43 36.45 I 35.18 32.92
SO SRCGROUP ALL
SO FIIISHED
RE STARTING
RE CRIDPOLR POll STA
RE GRIDPDLR POLl oRI' I I
RE GRIDPOLR POLl OIST 109 208 390 580
RE GRlDPOLR POLl COlR 36 11~FILEID85.UK3 • iiiB
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HEIGHT STATION PERIOD DATA RETURN
pee, y filenane and fo~t information fo~ input file

SO BUILDHGT STACK1 ]4 34 34 34 34
SO BUILDHGT STACK1 34 34 34 34 34
SO BUIlDHGT STACKl 34 34 34 34 34
SO BUILDHGT STACK1 ]4 34 34 34 34
SO BUILDWID STACKl 35.43 36.45 36.31 35.18 32.92
SO BUILDWID STACK1 25.5 20.56 15 20.56 25.5
SO BUILIJIrIID STACK1 32.92 35.18 ]6.37 ]6.45 25.5
SO BUILDWID STACKl 15 28.56 25.5 29.66 32.92
SO BUILDWID STACK1 36.]7 36.45 ]5.4] ]3.33 ]5.43
SO BUILDtlID STACK1 35.43 36.45 I 35.18 32.92
SO SRCGROUP All
SO FINISHED
RE STARTInG
RE GRIDPOLR POll STA
IE CRIDPOLR POLl URIC I I
RE GRIDPOLR POLl OIST 19B 29B 389 589
RE GRIDPDLR POll GDIR 36 11 10
IE CRIDPDLR POLl EnD
RE FIIISHED
nE~

ILEI685.UK3 • mrm. :
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. . ~I • I. .
NTER FILE ~E (INCLUDE DDS PATH IF FILE IS nOT In CURRENT DIRECTORY):

SO BUILDHGT STACKl ]4 34 34 34 34
50 BUILDHGT STACKl 34 34 34 34 34
SO BUILDHGT STACKl 34 34 34 34 34
SD BUILIJIrIID STACKl 35.43 36.45 ]6.37 ]5.18 ]2.92
SD BUILDtlID STACKl 25.5 28.56 15 20.56 25.5
SO BUILIIWID STACK1 32.g2 35.18 36.37 36.45 25.5
SO BUILDWID STACK1 15 26.56 25.5 29.66 ]2.92
SD BUILDWID STACKl 36.37 36.45 35.43 33.33 35.43
SO BUILIIWID STACKl 35.43 36.45 I 35.18 32.92
50 SRCGROUP ALL
SO FIMISHED
RE STARTING
RE GRIDPOLR POLl SIR
RE CRIDPOLR POLl ORIG I I
IE GRIDPDLR POLl DIST lOB 20B 300 500
RE GRIDPOLR POLl GDIR 36 18 19
RE CRIDPDLR POLl END
RE FIIISHED
nE STARTING
HE INPUTFIL -LILEIBB5.WK3 mm
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OPTIonAL FILE FDAMATS

BLAnK -- Specifies the default ASCII format for sequential hourly file.

READ -- Specifies the Fortran READ for.at for an ~S[II sequential
hourly file (See page J-53 in nanual).

FREE -- Specifies free-fornated READs for an ASCII sequential hourly
file.

UNFDRn -- Specifies an unfornatted file generated by the RA""ET or MP~
prepr1]ceSSOr5.

CARD -- Specifies use of "card ilagell data using a default ASCII forma
This option differs f~. option 1 (blank) by addition of
hourly wind profile exponents and hourl~ vertical potent;al
tenperature gradients in the input file.

~ Page 3-51 through 3-55 for details
IlE1685.UK3 ~
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A:D51: ~
ENTER HEIGHT OF A"E~~ETER ABOVE GROUND IN ~ETERS DR FEET: -

SO BUlLDHGT STACK1 34 34 34 34 34
SO BUILDHGT STACK1 34 34 34 34 34
SO BUILDWID STACKl 35.43 36.45 36.31 35.18 32.92
SD BUlLDtlID STACK1 25.5 26.56 15 20.56 25.5
SO BUlLDWID STACK1 32.92 35.18 36.31 36.45 35.43
SO BUlLDWID STACK1 35.43 36.45 I 35.18 32.92
SO BUILIIWID STACK1 25.5 26.56 15 26.56 25.5
SO BUlLmilD STACK1 32.92 35.18 36.37 36.45 35.43
SD SRCGRDUP ALL
SO FIIISHED
RE STARTING
IE CRlDPOLR POLl STA
RE GRIDPOLR POLl ORIG I I
RE GRIDPOLR POLl DIST lOR 201 3110 SliD
IE CRlDPDLR POLl COlR 36 11 10
RE GRlDPOLR POLl END
RE FINISHED
I1E STARTInG
nE INPUTFIL prepit.asc
I1E ANEI'1HCHT -RISEX.UK3 • [m! lIDJjJ
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. . ~~ * I. •
MTER unITS OF MEASURf"ENT FOR A"En~ETER HEICHT ("ETERS DR FEET):

SO STACK1 34 34 34 34 34
SO STACK1 34 34 34 34 34
SO BUILDWID STACKl 35.43 36.45 ]6.37 ]5.18 32.92
SO BUlLDWID STACK1 25.5 26.56 15 28.56 25.5
SO BUILDtlIO STACKI 32.92 35.18 36.31 36.45 25.5
SO BUlLIIWID STACK1 15 20.56 25.5 2g.66 32.92
SO BUlLIItIID STACK1 36.37 36.45 35.4] 33.33 35.43
SO BUILDWID STACKI 35.43 36.45 I 35.18 32.92
SO SRCGRDUP ALL
SD FIIISHED
RE STARTING
RE GRlDPOLR POLl STfi
RE GRIDPOLR POLl ORIG I I
RE GRIDPOLR POLl DIST 101 291 390 590
IE CRlDPDLR POLl COlR 36 11 10
RE GRIDPOLR POLl END
RE FIIISHED
nE STARTInG
nE INPUTFIL PREPIr .ASC
nE AnEMHGHT 2m_

ILEI6B5.UK3 • lIDliJtm
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UAIRDATA
pee, les surface neteo~logical station

SO STACK1 34 34 34 34 34
SD BUILDWID STACK1 35.43 36.45 36.37 35.18 32.92
SO BUILDWID STACKI 25.5 28.5& 15 26.56 25.5
SO BUILIItIID STACK1 32.92 35.18 36.37 36.45 25.5
SO BUILDWID STACKl 15 28.56 25.5 29.66 32.92
SO BUIL[IrIID STACK1 36.37 36.45 35.43 33.33 35.43
SO BUILDWID STACK1 35.43 36.45 I 35.18 32.92
SO SRCGROUP ALL
SO FINISHED
RE STARTInG
RE GRIDPOLR POLl STA
IE GRIDPDLR POLl DRI' I I
RE GRIDPDLR POLl DIST 101 20B 3U9 599
RE GRIDPOLR POLl GDIR 36 18 19
RE CRIDPDLR POLl END
IE FIIISHED
HE STARTI"G
HE INPUTFIL PREPIT .ASC
AE ANEfIIHGHT 28 FEET
HE

~[WILEI685.UK3 •
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. . ~ * I ... .
MTER 5 DIGIT WHAM nunBER FOR NWS STATIONS:

SO STAI:Kl 34 34 34 34 34
SO BUILDWID STACKl 35.43 36.45 36.31 35.18 32.92
SO BUILm4ID STACKl 25.5 28.56 15 26.56 25.5
SO BUILDWID STAI:Kl 32.92 35.18 36.31 36.45 25.5
SO BUILDWID STACKl 15 28.56 25.5 29.66 32.92
SO BUILIItIID STAI:K1 36.37 36.45 35.43 33.33 35.43
SD BUILDIrIID STAI:Kl 35.43 36.45 I 35.18 32.92
SO SRCGROUP ALL
SO FINISHED
RE STARTInG
RE CRIDPOLR POLl STA
RE GRIDPDLR POLl DRIG I I
RE GRIDPDLR POLl DIS1 18B 2gB 3110 5110
RE CRIDPOLR POLl CDIR 36 II 10
RE CRIDPDLR POLl END
RE FIIISHED
HE STfiRTING
HE INPUTFIL PREPIT .ASC
nE A"E~HGHT 26 FEET
HE SURFMTfI ---LrmILEI885.UK3 •
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. . ~I * I. .
MTER YEAR FOR WHICH DATA IS BEIIG PROCESSED (2 DR 4 DIGITS):

SO STAI:K1 34 34 34 34 34
SD BUILDtlID STACK1 35.43 36.45 36.31 35.18 32.92
SO BUILDWID STACKl 25.5 28.56 15 2fi.56 25.5
SO BUILDWID STAI:K1 32.92 35.18 36.37 36.45 25.5
SO BUILDWID STACKl 15 26.56 25.5 29.66 32.92
SO BUILIIWID STAI:K1 36.37 36.45 35.43 33.33 35.43
SO BUILDWID STAI:K1 35.43 36.45 I 35.18 32.92
SO SRCGROUP ALL
SO FINISHED
RE STARTING
RE GRIDPOLR POll STA
RE GRIDPoLR POLl oRI' I I
RE GRIDPOLR POLl DIS1 lOB 2gB 3Ug 5UB
RE GRIDPOLR POll GDIR 36 11 10
IE GRIDPoLR POLl EnD
RE FIIISHED
HE STARTING
HE InpUTFIL PREPIT.ASC
RE A"E~HGHT 28 FEET
nE SURFMTA 94823

~~ILEI6B5.UK3 •
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. . ~ & f¥. .
MYEl ~E OF STATIDN (OPTIDMAL - UP TO 40 [HAAACTERS):

SO STACK1 ]4 34 34 34 34
SO BUILIIIID STACK1 35.43 36.45 36.37 35.18 32.92
SD BUILDWID STACKl 25.5 26.56 15 26.56 25.5
SO BUILIItIID STACK1 32.92 35.18 36.37 36.45 25.5
SO BUILDWID STACKl 15 28.56 25.5 29.66 32.92
SO BUILDWID STACK1 36.37 36.45 35.43 33.33 35.43
SO BUILIIWID STACK1 35.43 36.45 I ]5.18 ]2.92
SO SRCGROUP ALL
SO FIMISHED
RE STARTInG
RE GRIDPOLR POLl STA
IE CRIDPOLR POLl ORI' I I
IE GRIDPOLR POLl OISI lOU 2gB 3Ug 5UO
RE GRIDPOLR POLl GDIR 36 11 19
RE CRIDPOLR POLl END
RE FINISHED
nE STflRYI"G
HE INPUTFIL PREPIT .ASC
RE ANE~HGHT 28 FEET
nE SURFMTfI 94823 1964

ILEIB85.UK3 • ~[W~ :
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. 1Wlt.
URFDATA~
pecif;es uppe~ al~ stat;on

SD BUILDWID STACK1 35.43 36.45 36.37 35.18 32.92
SO BUILDWID STACK1 25.5 28.56 15 28.56 25.5
SO BUILDWID STACK1 32.g2 35.18 36.37 36.45 35.43
SO BUILDtlID STACK1 35.43 36.45 I 35.18 32.92
SD BUILDWID STACKl 25.5 26.56 15 20.56 25.5
SO BUILDWID STACK1 32.g2 35.18 36.37 36.45 35.43
SO SRCCRDUP ALL
SD FINISHED
IE STARTING
RE GRIDPOLR POLl SIA
IE GRIDPOLR POLl ORIG I I
RE CRIDPDLR POLl DIST lUg 20U 3110 SUO
RE GRIDPOLR POLl GOIR 36 11 18
IE GRIDPOLR POLl EM'D
IE FINISHED
RE STARTING
HE IMPUTFIL PREPIT .ASC
HE ANEI'IHGHT 26 FEET
RE SURFDATA 94823 1964 PITTSBURG
HE

SEX.UK3 • ~~i ·1 .. :! a:
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ill SPECI~L PURPOSE QUIT.
e ect tabular output opt;ons

so BUILDtlID STACK1 32.92 35.18 36.37 36.45 35.43
5D BUILDW1D STACK1 35.43 36.45 I 35.18 32.92
SO BUILIilID STACKI 25.5 28.56 15 26.56 25.5
SO BUILDWID STACK1 32.92 35.18 ]6.37 ]6.45 35.43
SO SRCGROUP ALL
SD FIMISHED
IE STARTING
RE GRIDPOLR POLl STA
IE CRIDPDLR POLl DRIG I I
RE GRIDPOLR POLl 0151 1al 291 3UO sua
RE GRIDPOLR POLl GDIR 36 11 19
IE CRIDPDLR POLl EnD
RE F1IISHED
nE STARTING
HE InpUTFIL PREPIT.ASC
RE A"E~HGHT 26 FEET
nE SURFDAT~ 94823 1964 PITTSBUK
nE lJAIRDATA 94823 1964 PITTSBURG
AE FINISHED
oUi1illUI[II • • IIDJjJgSEX.UK]
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~ J

*: ~ ~n~ VALUE TABLE CDNCURREnT VALUES RETURN
pee, y output options for high value sunmary tables by ~eceptor

SO BUILIIrIID STACK1 32.92 35.18 ]6.37 ]6.45 ]5.43
SO BUILDWID STACK1 35.43 36.45 I 35.18 32.92
SD BUllDWID STACKI 25.5 26.56 15 20.56 25.5
SO BUILDtlID STACKl 32.92 35.18 ]6.37 ]6.45 ]5.43
SO SRCGROUP ALL
SO FIIISHED
IE STARTING
RE GRIDPOLR POLl SIR
RE GRIDPDLR POLl DRIC I I
RE GRIDPOLR POLl DIST 101 201 3UO 5UO
RE GRIDPOLR POll GDIR 36 11 10
RE GRIDPDLR POLl EnD
IE FINISHED
HE STARTING
HE INPUTFIL PREPIT.ASC
HE ANEf'lHGHT 26 FEET
AE SURFMTA 94823 1964 PITTSBUK
HE IJAIRMTA 94823 1964 PITTSBURG
HE FIIISHED
DU~ •SEX.UK] • lIDllJlm
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THE SHDRT TE~ A¥EAA'InG PERIDD IS THE PERIOD

(;.e. 1! 3! 8! or 24 hrs OR nDMTH)

FOR WHICH THE RECEPTOR TABLE IS SELECTED.

THE SECOnDARY KEYWORDS IIFIRSTII I IISECOND 11
I IITHIRDII I IIFOURTH II

FIFTHII! &IISIXTH II (DR 1I1STII! 112NDII! IIllD ll ETC) SPECIFY WHICH HIGH

VALUES ~RE TO BE Sun~~RIZED BY RECEPTOR FOR THAT ~VERAGING PERIOD.

ENTERING THE KEYWORD I-ALLAVEII FOR THE SHORT TEII1 AVARAGING PERIOD

~ APPLY THE S~E RECEPTOR TABLE OPTIONS TO ALL AVERAGING PERIODS

SEX.UK]
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A
SECDND THIRD FOURTH FIFTH

IGH VALUES TO BE SUnRARIES

THE SHORT TE~ AVERAGInG PERIOD IS THE PERIOD

(;.e. 1, J, 8, Dr 24 hrs OR nDNTH)

FOR WHICH THE RECEPTOR TABLE IS SELECTED.

THE SECOnDARY KEWORDS IIFIRST II
, IISECOND II

, IITHIRD II
, "FDURTH II

V~lUES ~RE TO BE SunM~RIZED BY RECEPTOR FOR THAT AVERAGING PERIOD.

ENTERING THE KEYWORD I-ALLAVEII FOR THE SHORT TERn AVARAGING PERIOD

~ APPLY THE S~E RECEPTOR TABLE OPTIDNS TO ALL AVERAGING PERIODS

SEX.UK]
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THE SHDRT TE~ AVERAGInG PERIDD IS THE PERIOD

(i.e. 1! 3! 8, Dr 24 hrs OR AONTH)

FOR WHICH THE RECEPTOR TABLE IS SELECTED

THE SECOnDARY KEYWORD SPECIFIES THE "unSER OF OVERALL nAXIM~ VALUES

TO BE SlIWIRIZED FOR EACH AVERAGING PERIOD.

E~TERI~G THE KEYWORD I~LLA'IEII FOR THE SHORT TERn AVARAGINC PERIOD

~ APPLY THE S~E RECEPTOR TABLE OPTIONS TO All AVERAGING PERIODS

SEX.UK3
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S THIS AMEW (M) DR EXISTING (E) FILE? (ENTER I DR E): _

I~CLUDE DOS PATH In EACH FILEN~E•

t • I

SEX.UK]
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B [ 0 £ F & M

POIMT I I H
1 35 432 11.1 2.4

34 34 34 34 34
34 34 34 34 34
]4 34 34 34 34
34 34 34 34 34
34 34 34 34 34
34 34 34 34 34

35.43 36.45 36.37 35.18 32.92
25.5 26.56 15 26.56 25.5

32.12 35.18 36.37 36.45 35.43• tJ:11 mm

· .· .
1: 6 I! SELECT OUTPUT ITERATIONS RUN ~IEU MIN qUIT
DAD (fRISK ADOIN
~ A

CO STARTING
~ITLEOnE TEST TITLE
CO TITLEJWO TEST

• CD "OOELDPT DFAULT RURAL COIC
CD AVERTDlE 3 24 PERIOD
CO POLLUTIO S02
CO RUNORltOT RU~

CD FIIISHED
SO STflRTING
50 LOCATIOI STACK1
SO SRCP~AAn STACKl

· SD BUILDHGT STACK1
50 BUILDHGT STACK1

I SO BUILDHGT STACKl
SO BUILDHGT STACK1
SD BUILDHGT STACK1

I SD BUILDHGT STACKl
'.S SO BUILDWIO STACK1

SD BUILDWID STACK1
SO BUILDWIO STACK1

SEX.UK3
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E>MPLE.DAT
N

rrrmirzTfj
~ L:IIII

BCD £ F & M~ A
TO SELECTED VARIABLE FOR WHICH DISTRIBUTION FUNCTIOn IS TO BE SUBSTITUTE
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E>'A'PLE.DAT
M

• • lmllJ lm

230
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B [ D E F & HA
DVE CURSER TO UPPER LEFT CORNER OF OUTPUT RAnCE AnD PRESS ENTER•

EXAnPLE.DAT
N

• [ml lIDliJ g

231



EXAnPLE.DAT
N

• • lmliJ li1}

232



'lIEU MIN qUIT
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180
1U1

• (1[1 mm
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I

STATISICAL ANALYSIS OF nODEL OUTPUT

': EAn (AVERGE) VALUE OF 3 HR nAXl"U~ VALUES

5 STAn[MRD DEVIATIOn OF 3 HR MXDlII1 VALUES

POPULATION YARIAHCE OF 3 HR nAXIMUM VALUES

· EAn (AVERGE) VALUE Of 24 HR MAXInUn VALUES

I STAnDARD DEVIATIOn OF 24 HR nAXDlU~ VALUES

: POPULATION VARIANCE OF 24 HR MRXInUn VALUES

I IURRER OF nOOEl ITERATIONS PERFDRnED

PRESS ENTER TO [OnTINUE•

235

58.36115

26.74411

715.2475

24.54494

11.24117

126.5123

118
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APPENDIX C

COMPLETE SERIES OF GUIDANCE

SCREENS FOR COGMOD

EXAMPLE PROBLEM FROM 3M SITE

239



A:A28: [1,17]

CDHDITlonED GEOSTATISTICAL ftODELIHG PROGRAM

WEL[OftE TO COGnOD

ACONDITIONED GEDSTATISTICAl "OOElING PRO GRAn

DESIGNED TO CDABINE CO~AR and STATPAC In ALOTUS VERSION 3.1 SHELL

- PRESS {EnTER} TD CONTINUE•
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A:P21:

-

RISC2.tlK3

THIS PROGRAM HAS BEEN DEVELOPED AT

OKlAHOMA STATE UNIVERSITY

STILLWATER. OKLAHOPIA 74878

BY

LARRY E LDCKWOOD

AND

WILLIAn F. ncTERHAN

PRESS {E~TER} TO CONTINUE
rill
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..
; CDMTInUE

HAnGE DIRECTORY. FILE MAnE, DR VALUES

-

242



8 t n E F G HA- nAeRO REQUIRES 1 SCREEN AREA FOR [~E~TS AND HELP.

DYE CURSOR TO UPPER LEFT CORNER OF AREA TD BE RESERVED FOR COMnEnTS

PRESS ENTER TO CD~TInUE
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Ben E F G H

I· ., KRICE RUN"OD PRDGRAPlS QUIT
REATE DATA FILES
A A

DRKSHEET ASSURES 3 VARIABLES --

DISTANCE FROA ORIGIN IN XDIRECTION

DISTAnCE FRan ORIGIN I~ YDIRECTIon

HYDRAULIC conDUCTIVITY

244



(Y or N) _

B £ 0 E F G H

A) DISTANCE FRDn ORIGIN IN XDIRECTION

B) DISTAnCE FRan ORIGIN IH YDIRECTIon

C) HYDAAULI[ CONDUCTIYITY
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B . £ D·. [. . f· G. H

:A6 :
o YOU WISH TO CREATE ARAW DATA FILE (Y or N) ? _

A
STATPAC DATA WILL BE ENTERED DIRECTLY InTO THE STATPAC PROG~

IITERFILII WHICH WIll PRDI'1PT THE USER FOR THE NECESSARY INFORMATION.

FOR FIORE INFDRPlATIOn ON IITERFIL II SEE STATPAC USER I S INFORftlATION.
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C:'E~UIR'STATPAH>terfil

SlUE AROOT "A~E FOR THE STATPAC OUTPUT FILE
DO nUT ADD An EXTENSIon TO THE RUOT nAME: test
DOES THE INPUT DATA COnTAIn INTEGER LAT/LONG DEGREES-MlnUTES-SECONDS? Y/~: N
DOES THE INPUT DAT~ COHTAIH QUALIFVIHG CODES? V/H: N
HOW MA"V ROWS IN THE DATA SET? 17
HOY MANY UARIABLES I" THE DATA SET? 3
SlUE 3 VARIABLE ID S - EHD EACH WITH CR

247



"TER THE DATA - HOW BY ROW.
"TER An ALPHAMERIC SAMPLE IDEnTIFIER AS THE FIRST FIELD or EACH STATPAC ROW.
HE IDEnTIFIER MUST BE 1 TO 16 CHARACTERS LOnG AND ~UST BE EnCLOSED In SInGLE
UOTES. ALL FIELDS In ASTATPAC ROW ~UST BE SEPARATED FROM ADJACENT FIELDS
V AT LEAST DHE SPACE DR BV A CO~MA.

" EXAMPLE OF EHTERIHG A3X1 DATA MATRIX FOLLOWS:
HTER ROW 1:

'DBH 63B-4' 5~.7 9.9 4se. 7.29
"TER ROW Z:
SAMPLE Z' lZ.2 ]3.6 le. 5.
"TER ROW 3:
unx"own SAMPLE' 65. 4.E-QS 11.2 199

"TER lOW 1:
~1' 18&8 478 12.367
"TER lOW Z:
HW]' 1178 34e 19.8
"TER ROW 3:
ft.H' l00e 3eEl 23.5
"TER ROW 4:
~' 1418 48e 32.8
"TER BOW 5:
MW&' l1se sa 12.2
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B £ n E F G H

oYOU WISH TO [REATE AN ASCII DATA FILE (Y or ")1 Y_

A

249



C:\E"UIR\STATPAH>FILTEH
E"TEH THE "AMI OF STATPAC InpUT FILE: testlstp
DATA SET ID =ABCDEFSH

"= 7
~ = 3

X V COMD
DO YOU WAMT TO SEE THE DATA OF THE FIRST ROW OF THE FILE1 VI": n
DO YOU WAMT TO CREATE AM ASCII OUTPUT FILE or SELECTED RO~S? Y/~: y

SlUE A"A~E FOR THE OUTPUT FILE
rnn WILL 60 TO PRI"TER; con WILL GO TO SCREEn; filespec WILL GO TO DISH FILE
E"TER "AnI: test.dat
DO YOU WA"T THE OUTPUT FILE TO CONTAI":

1) ALL THE InFORMATIon FOR EACH SELECTED ROWJ OR
2) D~LY THE ROWID, LAT-LOnG, AnD ROW NUMBER FOR EACH SELECTED RO~

A"SWEB t OR 2: t
GlUE "UMBERS OF FIRST AND LAST RUWS TO BE TVPED (XX,XXX): 81,87

7 ROWS WILL BE WRITTE".
7 READI"G DATA

TYrE PIIHTER riLE TEST.DAT
HOR~L EHD or PROGRAH
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Fri. 93124/95
12:17:201_
HO OF BOWS = 7
NO OF COLUMnS= 3

DO YOU WANT SELECTED RO~S ? n

DO YOU WAMT SELECTED COLUMnS ? n

WHAT DO YOU WAMT IMCLUDED I" BASIC STATISTICS 7
I-OnlY unQUALIFIED DATA
2-0nLY QUALIFIED DATA
3-ALL DATA(IGnORInG QUALIF~I"G CODES)

TYrE IJ Z. OR 3 : 3
7 HEADING DATA. II

U"IUARIAT[ STATISTICS

UAR COLUMH
1 X
Z V
3 conD

MI"IMUH HAXIMUM MEAH DEUIATIOM UALID B L " GOTHER
6.9BeE+91 4.SeGE+BZ Z.Z13E+92 1.6~79E+e2 7 e e a B 9
6.eaeE+91 4.BeeE+BZ 3.BeeE+QZ 1.5588E+82 7 e e a a 9
1.2zeE+91 1.917E+91 2.5Z9E+91 1.1581E+81 7 e e 9 a 9

DO YOU WA"T TO SEE THE CORRELATIONS 1
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rmtr:
~

Ben E F G H

o YOU WISH TO [DK¥ERT THE STATPA[ RAW DATA FILE "OU (Y or ")1 y_

A
THE STATPA[ RAW DATA FILE nUST BE [DnVERTED PRIOR TD KRIGING

OR RUN~I"G THE STATPAC SEMIVARIOGRAn ANALYSIS PRDGRAA.

THE DATA ONLY HEEDS TO BE CONVERTED 1 TInE.

IF THE DATA HAS ALREADY BEEN COnVERTED SELECT IINII NDW TO CONTInUE.
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8 C 0 E F G H

MTER ROOT ~E FOR THE STATPAC INPUT FILE :

A

THE ROOT NA~E RUST INCLUDE DIRECTORY (IF DIFFERENT THAN PROGRA~)

NO ~y nOT INCLUDE THE EXTEMSIDn (.STP).

253



Ben E F G H

MTER ROOT ~E OF STATPAC OUTPUT FILE :

A-THE ROOT nA~E RUST INCLUDE DIRECTORY (IF DIFFERENT THAM PROGRA~)

MD RAY nOT IntlUDE THE EXTENSIon (.STP).
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B £ 0 E F G H

MTEI [OLU~N NUMBER OF NORTH COORDINATE :

A
SS~E Y-COORDINATE IS NORTH COORDINATE -- THEN THIS VALUE IS 2

255
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8 C 0 E F G H

MTER [OLU~M "U~BER OF EAST CDORDINATE :

A
SS~E X-CDDRDI~ATE IS EAST CDDRDI~ATE -- THEn THIS VALUE IS 1
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B £ 0 E F G H

o YOU WISH TO PERFD~ SEnIVARIDG~ ANALYSIS NOW (Y or 1)1_

A-TO PERFOIII SEJIIIYARIOGRAPI ANALYSIS AT THIS POInT EMTER IIY"

257
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BCD [ F G H

oYOU WISH TO CREATE CDVAR I~PUT FILE HOW (Y or n) ? _

A-TO CREATE [OVAR InpUT FILE now EnTER ny"

258
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rmr:r:~
IWW~

Ben [ F G HA
INPUT RAW DATA POINTS FRon STATPAC TO COVAl PROGRAM

DVE CURSOR TO UPPER LEFT CORMER OF RANGE FOR TABLE OF STATPAC VALUES

TO AVOID POTENTIAL RANGE OYERLAP (& LOSS OF DATAl)

ND DATA SHOULD BE BELOW SELECTED RAMGE -- PRESS EnTER TO CONTINUE
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8 C 0 E F G H

. .. .
AS ASCII FILE OF RAW DATA ALREADY BEEN CREATED (Y or ")1 _

A
TEST
TEST
2

• i 1
ID
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tOE F· G H

. .. .
MTEI THE MInIAU" VERTICAL (Y) DISTANCE BETWEEN POINTS : 30_

B

DATA SET ID =ABCDEFGH
1=7
n= 3

X-COORD V-COORD COND
60~ 12.367

168 336 19
98 ]08 23.5

458 486 ]2
156 66 12.2
486 156 46.167
lSI ]66 37.83

261



B t n E F G

. .. .
NTER X-CODRDINATE DF 1ST GRID POINT 0

A
TEST
2

J. 1
j. ND

DATA SET ID ~B[DEFCH

"= 7n= 3
X-COORD Y-COORD COND

68 480 12.367
160 330 19

96 316 23.5
458 486 32
156 60 12.2
488 158 48.167
188 3B~ 31.83
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B
3
6
9

12
15
18
21
24
27
38
33
36
39
42
45
48
51
540_

8 C n E f &

263



I~PUT I~FORMATIO~

"TER TITLE or THE Run (Ba CHARACTERS OR LESS):
XAftPLE PROBLE~ USI"G DATA FROM 3M SITE
"TER NAME or PARAMETER TO BE GENERATED (08 CHARACTERS OR LESS):
VDRAULIC COHDUCTIUITV
"TEH 1 FOR HORHALLV DISTRIBUTED OR e FOR LOG-NOR~LLV DISTRIBUTED

"TER "UMBER OF ROWS I" LOCATIO" MATRIX ("OT MORE THA" ze):
9
"TER "UnDER OF COLUMnS I~ LOCATIO" MATRIX (~OT MORE THA~ ze):
9
"TER M!A~:

25.29
"TER STA~DAHD DEUIATIO~:

.8&21
"TER CORRELATIO~ LE"GTH AL C8<AL<IJ:

.9
HTER TOTAL "U~BER OF REALIZATIO~S:

"TER "AHE OF I"PUT DATA FILE (e.g. J XV.DAT):
(I"PUT FILE WILL COHSIST OF ALISTI"G OF X,V-COORDINATE LOCATIOHS)

OUAR.DAT
"TER I~PUT FORMAT (e.g., (ZF13.1)):

(2F13.1)
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OUTPUT InFORMATIOn

"TER NAME OF OUTPUT FILE (e.g., RESULT.OUTl:
DUit:R.DUT
DULD YOU LIKE TO HAVE THE LOWER TRIANGLE OF THE COUAftIANCE
ATRIX InCLUDED In THE OUTPUT FILE? (VI")

OULD YOU LIKE TO HAVE THE LOWER TRAnGLE OF THE DECOMPOSED
OUAHIAnCE MATRIX I"CLUDED I" THE OUTPUT FILE? (VI")

OULD YOU LIKE ASEPARATE OUTPUT FILE CREATED FOR A"ALYSIS
I'm PROGRAM "STATt"? (YIn)

"TER FOH~AT FOR OUTPUT FILE(S) (e.g., (&F13.4JJ:
(2SF13.4)
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8 C n E F G H

ATA ~ RUM"DD PROGAAAS QUIT
GE IJITA

A A
DRKSHEET ASSURES 3 VARIABLES --

DISTANCE FROA ORIGIN IN XDIRECTION

DISTAnCE FRan ORIGIN IM YDIRECTIon

HYDRAULIC CDIDUCTIVITY

UTPUT.IrIK3

266



AS RAW DATA FILE BEEn CDNVERTED (PREPROCESSED) FOR KRIGING (Y or N)? _

8 C 0 E F C H

s

UTPUT .WK3

267
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B £ D E F G HA-THIS SERIES OF QUESTIons WILL CREATE AconTRoL FILE FOR THE KRlGE

SUBROUTInE - THEN RUN THE KRIGE SUBROUTINE 1 TInE

DVE CURSOR TO UPPER LEFT HAND CORNER OF RANGE FDR TABLE OF CONTROL VALU

PRESS ERTER TO CONTINUE

I

UTPUT .IIK]

268



ml'f"r.i
IiI:W

Ben E f G H

NTER ROOT ~E FOR THE STATPAC DATA FILE TO BE KRIGED :

A

THE RUDT NA~E RUST INCLUDE DIRECTORY (IF DIFFEREMT THAM PRDGRA~)

I

UTPUT.NKl
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• I ..

mlr'r.1
~

BCD E F G H

I

UTPUT .WKJ

S AM ASCII OUTPUT FILE DESIRED (Y or N) ? _

A
IF THIS IS A CONDITIDHAL S~ULATION, AN ASCII OUTPUT FILE

III BE REqUIRED FOR FURTHER PROCESSING.

270



AN ASCII OUTPUT F LE ~

BCD E F. G H

III BE REQUIRED FOR FURTHER PROCESSING.

I

UTPUT.NKJ
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rrtmiW

Ben E F G H

NTER ROOT MAnE FOR THE KRIGED STAT~[ OUTPUT FILE :

A

THE RODT nAME nUST I~CLUDE DIRECTORY (IF DIFFERENT THAN PRDGRAM)

I

UTPUT.NKJ
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Ben E F G H

MlEI A1 FOR ORDINARY DR A2 DR UNIVERSAL KRIGING :

A
EMlER A"1 11 (one) FOR ORDINARY KRIGInG DR

A"211 (two) FOR UNIVERSAL KRIGING

I

UTPUT.NKJ

273
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• f

1m

8 C 0 E F G H

NTER THE NUGGET VALUE FDR VARIDG~ :

A
EMTER THE PARAnETERS DETEAnIMED FRDn PREVIOUS VARIDGRAn

I

UTPUT.WK3
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8 C 0 E F G H

I

UTPUT.NK3

NTER THE ~~BER OF OTHER VARIDGRAnS (5 MRX) IN THE ~DDEL : _

A
THE NUGGET IS CDMSIDERED AVARIDGAAn FOR THIS PRDGRAn.
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Ben E F G H

. .. .
MTER M~BER (1 THRU 5) FOR VARIDG~ TYPE :

A
EMTER THE PAAAnETERS DETERnIIED FRDn PREVIOUS VARIOGRAn

TYPES DF VARIOG~S -- ENTER N~BER OilY

- SPHERICAL
- EXPONEMTIAL
- LINEAR
- GAUSSIAN
- CUBIC

s
UTPUT.WK3

276
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MYER [-VALUE F~ ~ARIDG~ :

B t D E F G H

I

UTPUT .IIK]

277
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MYER A-VALUE F~ ~ARID'~ :

B tOE F G H

I

UTPUT.tfKJ
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· ..

B £ n E f G H

_-.t~.I 1. 1.*

I

UTPUT.WK3

S VARIOGRAn ISDTROPIC (1) DR ANISOTROPIC (2) : _

A
EMlER THE IU"BER 1 (one) FOR ISOTRDPIC DR 2 (two) FOR AnISDTROPIC1

2
3

5
6
1
8
9
18
11
12
13
14
15
16
11
18
19
20

279



~I • I to

B £ 0 E F G H

MTER THE ~AXrnU" HOLE DISTANCE F~ THE CENTROID :

A
EMTER THE AAXInU" DISTAnCE FRDn CENTROID FOR AHOLE TO BE

I

UTPUT.WKJ
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MTEI THE MAXInU" NunSER OF HDLES TO BE USED WITHIN NEIGHBORHDDD :

B t n E F G H

UTPUT.NKJ
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MTEI THE N~BER OF NORTH-SOUTH PDInTS :

8 C 0 E f G H

s
UTPUT.WK3
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MTEI THE DIST~NCE BETWEEN POINTS In N-S DIRECTIon :

B £ 0 E F G H

I

UTPUT .WKJ
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MTEI THE N~BER OF EAST-UEST PDIMTS :

B ( 0 E f G H

,
UTPUT.WKJ
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MTEI THE DISTANCE BETWEEN POINTS IN E-U DIRECTIon :

B t D [ f G H

UTPUT.IrIK3

285
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~I • I t'

rrtrn'l
iii:W

8 C n E f G H

NTEI NORTHInG OF SOUTHWEST CORnER OF 'RID :

s
UTPUT.WKJ
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NTER EASTING OF SOUTHWEST CORNER OF GRID :

B tOE F G H

UTPUT.NKJ
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NTER COLUMN NUMBER OF THE NDRTH COORDINATE :

Ben E F G H

I

UTPUT.NKJ
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~ & I

I'm'f';'l
IiI:W

BCD E F G H

NTER COLUMN NUMBER OF THE BAST CDORDINATE :

I

UTPUT .NK3
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MYEl COLUMM nUMBER OF THE CDMDUCTIVITY VALUE :

8 ( D E F G H

I

UTPUT.NKJ

290
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S THE ERRDR "EASURE OPTIOn WANTED (Y or N) : _

B t 0 [ f G H

s
UTPUT.tlKJ
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WARMING !!

8 C 0 E F G H

o YOU WAIT TO SAVE YOUR EXISTInG KRIGE OUTPUT FILES (Y or n) _

A

THE PRDGRAA WILL AUTDnATICALLY ERASE ALL OLD KRIGE OUTPUT FILES
UNLESS THE OPERATOR SAVES THEM ~"UALLY TO ANOTHER DIRECTORY.

I

UTPUT .IIK]
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rmt7i'l
IWW

n E f G HC

MY RE~AlnIMG KRIGE OUTPUT FILES 1M THE STATPAK SUBDIRECTORY

~SED!

s
UTPUT .IIK]
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1 EXPO 275. .aee 1.99 azs. .~9

EAHCH RADIUS = .18E.a3
AXI~U" nUMBER or HOLES USED = 5

UMBER or POIHTS I~ HORTH-SOUTH DIRECTIO" = 29
ISTAHCE BETWEEH POIH15 I" HORTH-SOUTH DIRECTIO~ = 3a.ee
UMBER or POIHTS I~ E~ST-WIST DIRECTIO" = 29
ISTAHCE BETWEEH POIHTS I" EAST-WEST DIRECTIO~ = 3a.ea
ORTHI"G OF SOUTHWEST CORnER OF GRID OF POI"TS = .Be
ASTI"G OF SOUTHWEST CORnER OF GRID OF POI"TS = .99
EARCH RADIUS = 1e9.ge
AXI~U~ nUMBEI OF HOLES USED = 5

488 "OW XRIGI"G GRID PDI"TS
HE DISK FILES HAUE BEE~ WRITTEn
HE I"'UT FILE WAS test.UrH
HE STATPAC OUTPUT FILE IS test.UGR
HE CHARACTER OUTPUT FILE IS test.FGR
U" TIME ~AS .12 HIHUTES
OR~L E"D or PROGRAM

:\Et1UIR\STATPAK>

294



B £ n E F G H

ATA KRIGE ~ PRD'~S QUIT
nnULTIPLE CONDITIOnAL SIRULATIDHS OF "DUEL

A A
DRKSHEET ASSURES 3 ¥ARIABLES --

DISTANCE FRDn ORIGIN I~ XDIRECTION

DISTA"CE FRan ORIGIN 1M YDIRECTIO"

HYDRAULIC COMDUCTIYITY

I

4-Jan-95 11:54 AR
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8 £ D E F G H
IHPUT RAW DATA POINTS FRDn STATPAC

DYE CURSOR TO UPPER LEFT COR~ER OF AAIGE FOR TABLE OF STATPAC VALUES

TD AVOID POTENTIAL RAMGE DVERLAP (& LOSS OF DATAl)

ID DATA SHOULD BE BELOW SELECTED RANCE -- PRESS EnTER TO conTINUE

I

4-Jan-95 11:55 AR
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8 tOE F G H

. .. .
AS ASCII FILE DF RAW DATA ALREADY BEE~ CREATED (Y or ")1 _

A
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8 C n E F G H

I

4-Jan-95 11:59 AR

: : ~ II I°YOU WISH TO CONTINUE WITH CONDITIOMAL SIMULATION (Y DR N)? _

A
CONDITIOnAL SInULATIOH REQUIRES "ULTIPLE ITEAATIDNS OF THE nDOELS

THIS PROCESS ASS~ES THAT THE I"ITIAl SAnPLE DATA HAS BEEN ANALVZED

NO SATISFACTORLY KRIGED. IT FURTHER ASSlI'ES THAT CDVAR HAS BEEN RUn

MD THE REqUIRED nUABER OF COVAR REALIZATIDMS SUCESSFULLY C~PLETEO.

IF AKV OF THESE CONDITIONS NAVE nOT BEEN "ET --

298



B t D [ f G H

8 8 16.54 38.14 27.2267 6 6
6 36 16.41 37.56 3].9714 1] 1]

8 68 16.89 31.8 14.2956 -7 6.01
90 16.52 37.8 37.2675 16 16

126 17.21 38.11 22.6211 1 1
158 17.93 38.21 25.2611 5 5
180 18.59 38.41 1].4242 -6 ~.Ol

211t 19.14 38.55 16.5413 -3 6.01
248 19.48 38.58 28.8797 g g
270 19.56 38.]2 31.3999 1] 1]
3Ult 19.34 31.58 26.3124 8 8
338 18.83 36.2g 16.648g -1 6.91
]66 18.17 34.65 29.1839 13 13
398 17.15 32.93 15.3124 I 6.01
428 16.16 31.34 32.9624 18 18
456 16.12 29.17 31.3131 17 11
488 15.27 28.71 29.8617 16 16
510 14.13 27.9 21.0718 8 8• lIDmlm
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" A
: J! X-COORD

B
B

B £ n E f G H
Y-COORD lIlT VAL KRIGE VAL CD¥ VAL COIDIT VALUE

6 16.54 29.g6 21.2256 16 16
36 16.41 20.84 19.09 15 15
68 16.89 29.15 8.9811 5 5
gO 16.52 19.85 25.41158 22 22

126 17.21 19.71 15.5848 13 13
158 11.93 19.52 26.8462 24 24
ISO 18.5g 19.26 11.8612 11 11
21B 19.14 18.91 22.3392 23 23
248 19.48 18.5 11.6407 11 11
270 19.56 18.16 31.6g1 ]3 ]3
JIB 19.J4 11.61 36.8184 38 38
336 18.83 17.38 22.6456 24 24
3611 18.17 17.13 13.313 14 14
398 11.15 16.86 16.3616 11 11
428 16.16 16.55 23.544 23 23
458 16.12 16.37 21.8686 22 22
488 15.27 16.18 25.8611 25 25
510 14.13 16.21 24.7411 23 23• mg
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8 £ . D .: E .. ... . .·F .. G· HA A
38~ Y-[OORD INIT VAL KRIGE VAL COV VAL [ONDIT VALUE

8 8 16.54 25.51 24.8556 16 16
6 36 16.41 25.13 19.26] 11 11
8 66 16.89 24.15 31.2329 22 22
0 gO 16.52 25.]5 24.8744 16 16
6 126 17.21 24.84 7.456] 0 6.1

156 17.93 24.27 17.7948 11 11
1BO 18.5g 23.65 25.4269 20 20
218 19.14 23.12 32.9584 29 29
248 19.48 22.46 11.803 15 15
210 19.56 22.12 24.7256 22 22
368 19.34 22.23 13.3136 18 11
338 18.83 22.g1 18.8528 14 14
366 18.17 24.14 43.8435 38 38
396 17.15 25.42 15.9131 8 8
428 16.16 26.81 22.3206 12 12
456 16.12 28.13 18.52 6 6
486 15.27 29.2 21.6258 14 14
510 14.13 29.8B 21.4411 6 6• lIDllJW
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B £ n E F G HA A
38~ Y-COORD INIT VAL KRIGE VAL COV VAL CONDIT VALUE

8 8 16.54 29.35 11.1602 7 7
1 38 16.41 20.23 23.8897 21 20
6 66 16.89 29.27 21.3818 24 24
0 90 16.52 21.53 31.g8 32 32
1 121 17.21 21.6fi 15.806 11 11
6 156 17.93 21.82 26.4424 23 23
0 1BO 18.59 21.99 34.9262 32 32
6 218 19.14 22.19 33.6945 31 31
8 248 19.48 22.44 26.1596 23 23
0 270 19.56 22.79 21.0654 17 17
6 366 19.34 23.33 17.2138 13 13
8 J38 18.83 24.1 34.9868 3D 31
1 361 18.17 25.09 36.2375 29 29
6 396 17.15 26.2 18.1914 9 9
B 426 16.16 27.35 24.31153 13 13
1 458 16.12 28.6fi 41.7588 28 28
6 488 15.27 29.44 41.4905 33 33
0 510 14.93 29.84 14.538 I 0.1• lillllJlm
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B t It E . F· G· HR A
38~ V-COORD 181T VAL KRIGE VAL COV VAL CONDIT VALUE

6 6 16.54 1Q.3 34.985 32 32
6 36 16.41 20.19 25.6321 21 21
0 66 16.89 29.86 22.6726 18 18
0 gO 16.52 19.87 29.59S4 26 26
6 128 17.21 20.84 34.9664 31 31
0 158 17.93 21.93 21.1503 16 16
D 1S0 18.5D 23.11 39.6803 35 35
B 218 19.14 24.33 28.1105 24 24
8 248 19.48 25.45 19.7935 14 14
0 270 19.56 26.25 35.8601 29 29
8 368 19.34 26.46 29.1287 2] 23
8 336 18.83 25.g 33.2322 26 26
6 368 18.87 24.67 34.3565 28 28
0 398 17.15 23 33.7652 28 28
B 428 16.16 21.14 Ig.9305 15 15
6 456 16.12 19.81 27.1752 24 24
8 488 15.27 18.35 25.3981 22 22
0 510 14.93 17.52 31.2614 28 28• 1m.
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APPENDIX D

LIST OF PROGRAMMING CODE (MACROS)

FOR RISC2 AND RISC2A
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\A
{HOME}{OOWN}

MACRO REQU IRES 1 SCREEN AREA fUR OOMMENTS AND HELP. - {DOWNHDOWN}
MOVE aJR~RTO UPPER LEFT CORNER OF AREA 10 BE RESERVED fUR OOMMENfS - {DOWNHOOWN}

PRESS ENTER TO CONTINUE -{HOME}
{?},RNCCOMMENTS- .{pGDN} {UP}{RIGHT} -
{PGDN}{UP}{UP HBDRIGHT}{LEFf}1RNCNUM - - {OOWN}1RNCNUM1- 
{HOME},RE.{OOWNHDOWNHOOWNHDOWNHDOWNHBIGRIGHT} 
{GOTO}COMMENTS-
MOVE aJR~RTO UPPER LEFfHAND OORNEROF RMtOE fUR TABLE OFINPUTVALUES- {DoWN} {DOWN}

PRESS ENTER TO CONTINUE-
{?}1RNCTABLE - -/WCS3 - {RIGHT}/wCSIO
1REOOMMENTS-{GOTO}COMMENTS-{OOWN}
SELECf DB CONTROL FUNCfIONS FROM MENU" - {DOWN}
{FRAMEOFF}

{MHNUBRANOI SIUEcr}

SELECT PRBPROCBSSOR I tuSK: I MODH.. f FILR I QUIT

w
o
U1

RUN LOTUS PREPROCESSOR OPTIRUN MODEl.. WITH@RIS OmON!lRUN MODEl..

{t.£NUCAU. FUN:TION} - IFOARISC2A - {MODRUN}

{ BRAN:H aD} - { M3NUBRAfoCH SELECr}

PREPROCESSOR
RUN LOTUS PREPROCE~ROP TION FOR MODEL
{MBNUCALL RJNcrION} -
{BRANCH C823} -

RIS<
RUN MODEL WITH @RIg{ OPTIONS
IFOARISC2A -

IMPORT OR EXPORT AF D..E STOP MACRO PROCESSING

{ t.£NUBRAtCH F JU { QUIT}

MODEL
RUN MODEL
{M>DRUN}
{MENUBRAN<H ~LEcr}

RLE
IMPORT OR EXPORT A FILE
{MHNUBRANffi FB..}

QUIT
SIOP MACRO PROCESSING
{QUIT}

FUNCTION I co I so I RB I MB BV I au IQUIT
OVERAlL JO BCONTROL SOURCE INFORMATION RECEPTOR INFORMATION METEOROLOGY I tfl ORMATIOEVENT Itfl ORMATION OUTPUT OPTIONS RETURNTO PREVIOUS ~NU

{GOTO}TABLE--cO-{RIGHI'}STA:GOTO}TABLE-{END}{DOWN}{D<lGOTO}TABLE-{END}{DOWN}{D<lGOTO}TABLE-{ENDHDOWN{GOTO}TABLE-{ENDHDOWN}{DOW{GOTO}TABLE-{ENDHDOWN}{DOWN} -{RETUR~-

{ t.£NUBRAtCH 1l {MENUBRAtCH SO} { t.£NUBRAtCH RFJ { toENUBRAN:H t.Q { toENUBRAlCH EV) {MENUBRAtCH OU

CO
OVERALL JOB CDNTROL
{GOTO}TABLE -"CD - {RIGHT}SfARTINJ 
{MHNUBRANffi T}

EV
EVENT INFORMATION
{GOTO}TABLE - {END}{OOWNHDOWN}"EV- {RKJHT}STARTING
{MENUBRANOI EV}



so
SOURCEIN~RMATION

{GOTO}TABLE - {END}{OOWNHOOWN}'~ -- {RIGHT}STARTING
{MHNUBRAN<:H ~}

AE
RECEPTOR INIURMATION
{GOID}TABLE - {END}{OOWNHOOWN}''RE - {RUHTISTARTING
{MHNUBRAN<H RE}

ME
METFDROLDGY INFORMATION
{GOTO}TABLE - {END} {OOWNHDOWN}"ME - {RIGHT}STARTING
{MHNUBRAN<H ME}

OLI
OUTPUT OP TIONS
{GOlD}TABLE - {END} {OOWNHDOWN}"OU - {RIGHf}STARTI~ 
{MHNUBRAN<:H OU}

QUIT
RETIJRNTO PREVDUS MENU
-{RElURN}-

w
o
C"

T n1LBS IMOIUI.. OPl'S hNTBRVALS I.POLLUnON ID IRUN OR NOT l'rnRRAlI'LHBIGHTS IMORa IQUIT
UP TO 2 LINES OF Tm.e; MAY BE SELBCT MODEL omONKEYWORCSPECFY SHORT OR LONG TERM TINAJE (]I POLLUI'ANTTO BE M>PTION TO RUN MODEL OR PROCESS!ELECI' EITHER 'fLA'r OR -eEVATED· TERRAIN OPTIONS ENDCONTROLF UN;ON SELECI'ION &: R

{GOTO) TABLE -{ DOWN}-CO -{ Rl GOTO} TABLE -{ END}{DOWN} ( D<l BRAN:H \t {GOTO) TABLE -{ END}{ DOWN{ GOTO} TABLE -( END){DOWN}{ DO~ GOTO} TABLE -{ END}{DOWN}{ DOWN! ,R'lCOMMENTS-{ GOTO} {GOTO} TABLE -{ EN IfDOWN} { DOWN} "C

{LB:'Il{ DOWN}{LlFT}·CO( RIGHT,R'lCOMMENTS- (RIGtm~POLurrl0 - - ~OMMENTS- { MENUBRAtcH HEIGKf~ SELECT JOB CX>NTROL F U MENUBRAf'CH F U ION}

{GOTO}CO~NTS- {GOTO}COMMENTS-{DOWN} {GOTO}CO~NTS- {GOTO}CO~NTS- {GOTO}COMMENTS- {MENUBRAPCHQ

{GEn..ABEL~PETm...El(UP TO [J1Al.l.T --SpeClfie.lhat!be ~IUIIID'ydefaultoplOnlWlUbe\.Ied.-{down}{d+GE'I1...ABEL~PENAMEOFP~MENUBRAl'CHRJ

{GEn..ABEL~PETrn..E2 (UP TOCONC - - Spccifie. lbat CONGn...ten wlue. WlUllt calculled -{ down} (down~DPOLLurID-

~DTm.E- ,RNDTm...E2 - DEPOS - - Speclr~. !bat «y DEPOSitl<:n wh.c. WlUbe ca~ulled. - (down}{dow,t.£NUBRAfCH 'Il

(MENUBRAf'CH'Il RlJUL -- SPCClfe. !batRmALd.p:....IOQp8ra~lc Wlllllt \.led. -{down}{doM¥

lRBAN --SpcclfC.lbatlJRBANdilp:ru<:n plramc:lc Wll1llt u~ -{down}{down}

GRDRIS -- Ue non-cZ fault opti:>n b ,..ehal pllm: r Be. -{down}{down}

NOSTD -- Ue non-cZfaultopti:>n b Do._clt-'pdowrMwh.-{~{down}

NOBID - -Ute Don-cZ fault optlOD b nobuo,.ecy-mc1lo=d dipe.... ion -{dolllln}{down}

NOCALM -- Ute Don-ctfaultoptlon lIOb~!be calmlp-ooe.qrOUltne. (.ha'tlcrm oDly)-{down}{daM1}

MSGPRO -- Ue ncn-cZfaulloptlOD b!be IUIlngda_p-ooe.iDgroutlrle. (.hO'llcrmOllIy)-{UP}

{MENUBRAtcH MODEU

TITLES
UP 10 2 LlNESOF TITLES MAY BE INPUT
{GOTO}TABLE - {OOWN}"CO - {RIGHT}TITLEONE - {RIGHT}/RNCfITLE - 
{LEFf}{DOWN} {LEFf}"CO{RIGHT}TI1LETWO - {RIGHT}IRNCfITLE2 - 
{GOTO}COMMENTS-
{GETLABEL 'TYPE TITLE 1 (UP ID8OCHARACfERS) ANDPRESSENTER: ",TITLE}
{GETLABEL 'TYPE TITLE 2 (UP TO 80 CHARACfERS) AND P RESS ENTER: ",TITLE2}
/RNDTITLE -/RNDTITIE2 -
{t.tiNUBRAN<:H T}



w
a
-....J

MODEL OPTS
SELECT M)DEL OPTIONKEy\\oRDS
{GOTO}TABLE - {END} {OOWNHDOWN}"CO - {RIGHT}MODEl.OPT
,RE(X)MMENTS -
{GOTO}COMMENTS- {DOWN}

DFAULT - - Specifics that the regulat<ry default oFtiom will be used. - {downHdown}
CONC - - Specifies that CONCentration values will be calculated. -- {down}{down}
DEPOS - - Specifies that dI)' DEPOSition values will be calculated. - {down}{down}
RURAL - - Specifies that RURAL dEpersion parameters will be LBed. - {down}{down}
URBAN - - Specifics that URBAN dEpersion parameters will be LBed. -{down} {down}
GRDRIS - - Use nen-default oFtion fer gradual plume rise. - {downHdown}
r-DsrD - - Use non-default optien for no s tack -tip downwash. - {down}{down}
r-DBID - - Use non-default optien for no bu~ancy-ind\£eddEpersion. - {down}{down}
r-DCALM - - Use non -default option to bypa;s the calms p-ocessingroutine. (short term only) - {down} {down}
MgJPRO - - Use non -default optien for the missing data lYocessing routine. (shert term only) - {UP}
{MHNUBRAN<H MOIEL}

INTERVIt..S
~ECIFY9fORTORLDNGTERMTIME INTERVALS
{GOTO}TABLE - {END} {OOWNHDOWN}"CO - {RIGHT}AVERTIME 
JRE(X)MMENTS - {GOTO}COMMENTS- {DOWN}

Select short term or long term time interval from menu. - {OOWN}
{MHNUCALL I}
{MHNUBRAN<H T}

POlLUTION ID
NAME OF POLLUTANT TO BE M:>DELED
{GOlO}TABLE -- {END} {OOWNHDOWN}"CO - {RIGHT}POLLUTID

{RIGHT}JRNa>OLLUTID - -
{GOlO}COMMENTS-

{GETLABEL 'TYPE NAME OF POLLUTANf (8 OIARACfERS MAX) & PRESS ENTER: ",POLLUTID}
JRNIFOLLUTID -
{MENUBRAN<H T}

RUN OR NOT
OPTION TO RU N MODEL OR PROCESS INPUT & SUMMARIZE SElUP INFORMATION
{GOlO}TABLE - {END} {OOWNHDOWN}"CO -- {RIGHT}RU r-DRNOT - {RIGHT}JRNCRU~RNOT - 
IREffiMMENTS-
{GOlO}COMMENTS--

{MENUBRAN<H R}

TERRAIN HEIGHTS
SELECT ErmER "FLAT' OR ''ELEVATED'' TERRAIN OP TIONS



{G01O}TABLE - {END}{OOWNHOOWN}"CQ - {RIGHT}TERRHGTS - {RDHT}/RNOOPT - 
{~f«JBRANQI HBIGHTS}

MORE
ADDITIONAL ~IEcrIONS
/RECOMMENTS-{G01O}COMMENTS-{DOWN}
Select Job control functions from menu" - {OOWN}
{~N.JBRANQI C}

QUIT
END CONTROL FUNCfION SELECTION & REnJRN 10 MAIN MENU
{G01O}TABLE - {END}{OOWNHOOWN}"CO - {RIGHT}FINI~ED'

{t.£NUBRANOI FUNcrION}

MODEL DPAULT f CONe r DBPOS I RURAL r URBAN I NON-DaFAULTOP"nONS

w
o
(X)

Sp:cf"ellbat!be relUlalCr1dd.ultoptI6p=cf"ellbatCONGfttr.tlODW~"/1USptc&llh.tctyDBPOSitionw~nrilSp:c&llbatRlRAL dlpenionpaSpeci~llbatURBANd8penlOOparameerl9:lectwlOUlDOrl-d:faultoptioaa

{GOTO}TABLE-{END}{DOWN}{E{GOTQtTABLE-{END}{DOWN}{EKGOTOlTABLE-{END}{DOWN}{EKGOTO}TABLE-{END}{DOWN{GOTO}TABLE-{END}{DOWN}{EN~MENUBRMCHMODEL~

{GOTO} COMMENTS - {GOTO}COMMENTS - {GOTOl COMMENTS - {GOTO} COMMENTS - {GOTO}COMMENTS-

{LETOPT.DFAlL'll {LET OPT.CON<) {LETOPT.DEPO$ {LETOPT,RLRAL} {LETOPT,URBAtf

~DOPT- ~DOPT- ~DOPT- ,RNDOPT- ~DOPT-

{~U8RAlCHMODBJ (~UBRAN::HMODEU {N:NUBRAfCH MODEU {N:NUBRMCH MODE!IJ {~UBRAN:H MODEU

DFAlLT
Specifies that the regulatory default opticns will be ~ed.

{GOTO}TABLE - {END} {OOWNHEND} {RIGHT} {RIGHT}IRNCOPT - .
{G01O}COMMENTS-
{LETOPT.DFAULT}
/RNOOPT-
{MHNUBRANOI MOIEL}

CONC
Specifies that CONCentration values will be calculated.
{GOTO}TABLE - {END} {OOWNHEND} {RIGHTHRIGHT}/RNOOPT - 
{GOTO}COMMENTS-

{LETOPT.CONC}
/RNOOPT-
{MHNUBRANOI MOIEL}

DEPOS
Specifies that dry DEPOSition values will be calculated.
{GOTO}TABLE'- {END}{OOWNHEND} {RIGHT}{RIGHT}/RNCOPT - 
{GOTO}COMMENTS-

{LETOPT.DEPOS}
/RNOOPT-
{MHNUBRANffi MOIEL}



w
o
\0

AlIlAL.
Specifies that RURAL daper8ion parameters will be 1.8ed.
{GOlO}TABLE - {END}{OOWNHEND}{RIGHT} {RIGHT}IRNOOPT- 
{GOlO}COMMENTS-
{LETOPT,RURAL}
IRNOOPT-
{MiNUBRANOI MOIEL}

lflBAN
Specifies that URBAN dapersion parameters will be used.
{GOlO}TABLE - {END}{OOWNHEND}{RIGHT}{RIGHT}IRNOOPT- 
{GOlO}COMMENTS-
{LETOPT,URBAN}
IRNOOPT-
{MHNUBRANOI MOIEL}

N~-DEFAU....T OPTIONS
Select vari01.8 nen - default opticm
{MHNUBRANOI MOOOI.2}

QUIT
RE1URN TO PREVDU S MENU
IREOOMMENTS 
{MiNUBRANOI T}

MODEL2 GRDRIS I NOSTD I NOBID I NOCALM I MSGPRO I REruM I QUIT
Ule non-cUlultoptlOn b lP'lIdualplu Vie non-~faultoptioDfer no.lack-tlp u.e non-~faultoption b nobu:>,.ncy Ule non-~faultoptionIOb~ thUle non-~faultoptton b ~ m.lngdalaAeun IOf2eYlOUI menu

{GOTO}TABLE-{END}{DOWN}{E{GOT~TABLE-{END}{DOWN}{Et(GOTO}TABLE-{END}{DOWN}{Et(GOTO}TABlE-{END}{DOWN{GOTO}TABLE-{END}{DOWN}{ENU{MENUBRA1'CHMODEU

{GOTO} COMt.£NTS _ {GOTO} COMMENTS - { GOTO}COMMENTS - { GOTO} COMt.£NTS - {GOTO} COMMENTS-

{LET OPT, GRDRIS {LET OPT, NOSTU {LET OPT, NOBID} {LET OPT, NOCALM} {LET OPT,MSGPR~

,RNDOPT- ,RNDOPT- ,RNDOPT- ,RNDOPT- ,4UmOPT-

I (MENUBRAfCH MODEL;) (MENUBRAf'CH MODEL;) {MENlJBRAlCH MODELJ {MENUBRAf'CH MODeLJ {MENUBRAtCH MODELJ

GADAIS
Use non-default option for lJadual plume rise.
{GOTO}TABLE - {END} {OOWNHEND} {RIGHT}{RIGHT}IRNOOPT - 
{GOTO}COMMENTS-
{LETOPT.GRDRIS}
IRNOOPT-
{MiNUBRANOI MOIEU}

Aell.l'n IOconrolMnu

,4UlCOMMENTS

{MENUBRAf'CH 1l



lJJ
.......
o

Nosm
Use non -default option foc no stack -tip downwash.
{GOTO}TABLE"" {FND}{OOWNHEND}{RIGHT}{RIGHT}JRNOOPT ,... ,...
{GOTO}COMMENTS""
{LETOPT,NOSfD}
IRNOOPT-
{)£NUBRANOI MOIEU}

NOBID
Use non -default option foc no buoyancy-induced dfipersion.
{GOTO}TABLE"" {END}{OOWNHEND}{RIGHT}{RIGHT}IRNOOPT- 
{GOTO}COMMENTS-
{LETOPT,NOBID}
IRNOOPT-
{t.£NUBRANOI MOIEU}

NOCILM
Use non -default option to byp~ the calms }yocessingroutine. (shoct term only)
{GOTO}TABLE"" {FND}{OOWNHEND}{RIGHT}{RIGHT}IRNOOPT - 
{GOTO}COMMENTS""
{LETOPT,NOCALM}
IRNOOPT-
{r.£NUBRANOI MOIEU}

MSGPAO
Use non -default option for the missing data }Yocess ing routine. (shcrt term only)
{GOTO}TABLE - {END}{OOWNHEND}{RIGHTHRIGHT}JRNOOPT- 
{GOlO}COMMENTS-
{LETOPT,M5GPRO}
IRNOOPT-
{MENUBRANOI MOIEU}

RETURN
Return to }YeviolE menu
{MHNUBRANOI MOOOL}

QUIT
Return to control menu
tREOOMMENTS
{t.£NUBRANOI T}



SHOllt 't.aaM I ~()JlJ(J TalUl I QUIT
Sba.'IllrmA\l3RTIN:c,wordl- t.oa,'IllrmAVERTIN:b,.adl ~lLI'D IOpeWumellU

{urr«AIR»TER~l} {LET«AIR»TER~2) {N:NlJBR..AlCHn

{ N:NlJBR..AlCH 10 {BRA!CH 110

SHORT TERM
Shcrt Term AVERllME keywcrds
{LET < <RISC2> >TFR.M,l}
{MENUBRANOI II}

LONG TEAM
Long Term AVERTIMEkeyworck

{LET < <RISC2> >TFR.M,2}
{BRANCH III}

QUIT
Return to Jreviou; menu

{MBNUBRANOI T}

A\l3RAGING PERIOD tll'1 A\l3RAGING PERIOD #2 AWRAGING PERIOD #3 AWRAGING PERIOD #4 CALClLA'IE MONTtI...Y AVERAGE CALCULA'IE AVERAGE FOR ENTIRE DARETURNTO PREVIOUS MFNU
{GOTO)TABLE-{END}{DOWN}{E{GOTqTABLE-{END}{DOWN}{Er(GOTO}TABLE-{END}{DOWN}{Er(GOTO}TABLE-{END}{DOWN(GOTO}TABLE-{END}{DOWN}{EN~GOTO}TA8LE-{ENDHDOWN}{ENU{I(RETURflt

{GOTO}COMMENTS - ( GOTO}COMMENTS - (GOTO) COMMENTS - (GOTO) COMMENTS - MONTH- PERIOD-

~ Iccl tom~ bllowtn,.b<r llierm a'ler~ Icct tom~ bllowiDs.ba l term t'lert*Icct tom~ illlowiDS.ha t term t'lert~ Iccl tom~ blkliwin,.ha l term ,RNDTIME - ,RNDTIM:-

1 (1r)-{downHdam) 1 (Ir)-{down}{dam) 1 (Ir)-{dowD}{doMt) 1 (Ir)-{down}{darm) {GOTO)COMMBNTS- {GOTO)COMMENTS-

2 (Ir.)-{down}{daMl} 2 (11'I)-{doMI}{dam) 2 (Ir.)-{doMt}{ckJrm} 2 (Ir')-{down}{cioMl} (mmubranchU) {mcnulraacbU}

3 (Ir.)-{doMt}{dam) 3 (Ir.)-{do\MU{daw) 3 (Ir.)-{doMt}{dam) 3 (lr.)-{down}{dam)

4 (Ir.)-{down}{daMl) 4 (lr.)-{l:Iown){daMl) 4 (Ir.)-{down}{dam) 4 (Ir.)-{downHdow}

6 (Ir.)-{down}{dam) 6 (lr.)-{doM1){daw) 6 (Ir.)-{doMl}{dow} 6 (Ir.)-{down}{daw)

a (Ir.)-{down}{daw) a (Ir.)-{down}{daw) a (1r.)-{doM1}{dow} I (1r.)-{doM1}{doMt)

12 (Ir.)-{down}{daw) 12 (Ir.)-{doM1}{daam,) 12 (Ir.)-{down}{dow} 12 (lr.)-{doM1}{dow}

24 (1r.)-{down}{daMl} 24 (lr.)-{doMI}{daam,) 24 (lr.)-{downHdawl 24 (1r.)-{doMI}{daw)

( GETNUMBER "ENTal SHORT TEl GETNUMBER "ENTER SHORT 'fER( GETNUMBER "ENTER SHORT 'fER( GETNUMBER "ENTER SHORT TERMAVER.AGING PERI OD IN HOURS: -,TIME)-

,oRNDTlME - ,RNDTIM: - ,oRNDTIME - ,RNDTIME-

,RECOMMENTS- ~OMMENTS- .m:cOMMENTS- ,48:0MMENTS-

{M:NUBRAtCH II} { tENUBRAlCH II} {tENUBRAfCH II) { tENUBRAfCH m

w
~

~

II llMHt I l1MB2 I 11MB3 I 11MB. I MONTH I PBRIOD I QUIT

TIME1
AVERAGING PERIOD #1
{G01D}TABLE - {END} {OOWNHEND} {RIGHT} {RIGHT}tRNCIlME - 
{GOTO }COMMENTS-
Select from the following shcrt term averaging periock: - {down} {down}

1 (hr) - {downHdown}

2 (hrs) - {down} {down}

3 (hrs) - {down} {down}
4 (hrs) - {down} {down}

TIME2
AVERAGING PERIOD #2
{G01O}TABLE -{END}{OOWNHEND}{RIGHTHRIGHT}tRNcnME -
{G01O}COMMENTS-
Select from the following shcrt term averaging periock :- {down}{down}

1 (hr) - {down} {down}

2 (hrs) - {down} {down}

3 (hrs) - {down} {down}
4 (hrs) - {down} {down}



w
........
t\J

6 (hrs) - {down} {down}

8 (hrs) - {down} {down}

12 (hrs) - {down} {down}

24 (hrs) - {down} {down}

{GETl'UMBER "ENTER ~ORT TERM AVERAGING PERIOD IN HOURS: '\TIME}
IRNDTIME-
/REOOMMENTS -
{MHNUBRAN<H II}

TIME3
AVERAGING PERIOD #3
{GOlO}TABLE - {END}{OOWNHEND}{RIGHT}{RIGHT}IRNCI1ME - 
{G01O}COMMENTS-
Select from the followingshcrt term averaging period;:- {down} {down}

1 (hr) - {down} {down}

2 (hrs) - {down} {down}

3 (hrs) - {down} {down}

4 (hrs) - {down} {down}

6 (hrs) - {down} {down}

8 (hrs) - {down} {down}
12 (hrs) - {down} {down}

24 (hrs) - {down} {down}

{GETNlJMBER 'ENTER ~ORTTERMAVERAGINGPERIOD IN HOURS: ",TIME}
IRNDTIME-
/REOOMMENTS -
{MHNUBRAN<H II}

MONTH
CALaJLATE MONlHLY AVERAGE
{GOlO}TABLE - {ENDHOOWNHEND}{RIGHT}{RIGHT}IRNCI1ME - 
MONlH-
IRNDTIME-
{GOlO}COMMENTS-
{MHNUBRAN<H II}

QUIT
RElURN 10 PREVDU S MENU
{REIURN}

6 (hrs) - {down} {down}

8 (hrs) - {down} {down}

12 (hrs) - {down} {down}

24 (hrs) - {down} {down}

{GETl'UMBER ''ENTER~ORT TERM AVERAGING PERIOD IN HOURS: ",TIME}
IRNDTIME-
/REOOMMENTS -
{MHNUBRAN<H II}

TIME4
AVERAGING PERIOD #4
{GOlO}TABLE - {END}{OOWNHEND}{RIGHT}{RIGHT}IRNCI1ME - 
{GOlO}COMMENTS-
Select from the following shcrt term averaging periods: - {down} {down}

1 (hr) - {down} {down}

2 (hrs) - {down} {down}

3 (hrs) - {down} {down}

4 (hrs) - {down} {down}

6 (hrs) - {down} {down}

8 (hrs) - {down} {down}
12 (hrs) - {down} {down}

24 (hrs) - {down} {down}

{GETNUMBER ''ENTER ~ORT TERM AVERAGING PERIOD IN HOURS: ",TIME}
IRNDTIME-
/REOOMMENTS-
{MHNUBRAN<H II}

PERIOD
CALruLATEAVERAGE R:>RENfIRE DATA PERIOD
{GOlO}TABLE - {END}{OOWNHEND}{RIGHT}{RIGHT}IRNCTIME - 
PERIOD-
/RNDTIME-
{GOlO}COMMENTS-
{MENUBRAN<H II}



A ~UN I NOT""~U:"

RUN MODf!L • PI3RJlORM ALLCAIPROCESS INPur DATAAND SUMMARIZE SEl'UP IfIlORMATION ONLY

{Lm'RUNORr«>T,RUN} {LBTRUNORr«>T,NOT}

MDRUNORr«>T- ,RNDRUNOR!«)T-

{Y!NUBRAtCH'll {Y!NU8RA!CH 1l

AlJlII
RUN MODEL & PERRJRMALL CALCULATIONS
{LET RUNORNOT,RUN}
IRNDRU~RNOT-

{MHMJBRANaI T}

NOT-ALN
PROCESS INPUT DATAANDSUMMARIZESElUP INFORMATION ONLY
{LET RUNORNaT,flVT}
IRNDRU~RNOT-
{MHNUBRANOI T}

HEIGHTS R.AT I ElEV.

w
........
w

IGNORE ALL TERRAlNI£IGHI'S ALLOWS INPurOF RB::EPTOR t£lGHTS

{LET OPT,FLA'll (LET OPT, SUN)

,RNOOPT- ,RNDOPT-

{ toENUBRAfCH 'll {Y!NUBRAlCH 'll

FLAT
IG~RE ALL lERRAIN HEKiHTS
{LETOPT,FLAT}
IRNOOPT-
{MHNUBRANOI T}

B...EV
ALLOWS INPUTOFRECEPlORHEKiHTS
{LETOPT,ELEV}
JRNOOPT-
{MHNUBRANaI T}

C HALFLIFB I DBCAY COBFF f ILBV UNITS r PLAGPOLll r BVBNT I RE-START I BRROR FILB r QUIT
HALF LFEFOR EXPONENTIAL DEDECAYCOEFFICIENT FOREXPONEJ>ECIFIES INPur UNITSFOR TERRNALLEFOR I£IGHT <F FLAGI!lHORTTERMEVENT PROCESSING KESI'ORE INTERMEDIATERESUl.:rS IN AN 8PECFY A DETAILED L1S'RETURNTO CONTROL MENU

{GOTO} TABLE -{ ENDHOOWN}{ D( GOTO} TABLE -{ END}{DOWN}{ D<{ BRAtCH fi {GOTO} TABLE-{ ENDl( DOWN{ MENUBRAteH ~ { MENUBRAteH R$ {GOTO} TABLE -{ ENDHD{ MENUBRAtcH n

{GOTO} COMMENTS - { GOTO} COMMENTS - w.cOMMENTS-{ GO TO} COM MENTS - ~OMMENTS-{ GO TO} roM MENTS -{ DOWN}

{GETNUMBER WENTER HALFLIFE ( GETNUMBER WENTER DECAY COEFF ICIENT: -,DECAY) - {GETNUMBER -ENTER HE IGHT OF FLAOPO LERECEPTORS ABOVE GL: ~FLA~ - DEBUG OPTION AU..OWSF OR DETAILED HOURLY REPORT OF AU..

,oRNDHAfLF - ,RNDDECAY - ,RN~LAG - {GE11..ABELWENTER THE F ILE NAME FOR THEF ILE OF ERROR MES

{&RAteH 'Q - { &RAteH 'Q - { BRAtcH 'Q - ,oRNDERRF IL 

{MENUBRAteH~

HILFLIFE
HALF LIFE FOR EXPONENTIAL DECAY (IN SECONDS)
{GOlO}TABLE - {END}{OOWNHOOWN}"CO - {RIGHT}HAFLIF - {RIGHT}IRNa-IAfLIF - 
{GOlO}COMMENTS-
{GETl\UMBER ''ENTER HALFLIFE NUMBER IN HOURS: ",HAfLIF}
IRNOOAFLIF -
{BRANCH C}-

DECAY COEFF
DECAY COEFFICIENT FOR EXPONENTIAL DECAY(S" -1) =.693IHAFLIF
{GOlO}TABLE - {END}{OOWNHOOWN}"CO - {RIGHT}DECAY - {RIGHTIIRNCDECAY -- -
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{GOTO}COMMENTS-
{GETflUMBER "ENTER DECAY OOEFFICIENT: ",DECAY}
JRNDDECAY-
{BRANaI C}-

B-EVLNITS
5FECIFIES INPUf UNITS FOR lERRAIN ELEVADNS IN METERS OR FEET
JREOOMMENfS-{GOTO}COMMENTS-{DOWN}
SELECT ErmER FEET OR METERS FROM MENU" - {UP}
{MHNUBRANaI E}

FLAGPC1.E
VAUJE FOR HEIGHT OF FLAGPOLE RECEPlORS
{GOTO}TABLE - {END}{OOWNHDOWN}"CO - {RIGHT}FLAGPOLE - {RIGHT}JRNCFLAG - 
JREOOMMENfS-{GOTO}COMMENTS-
{GETflUMBER ''ENTER HEkJHTOF FLAGPOLE RECEPTORSABOVEGL: ",FLAG}
JRNDFLAG-
{BRANCH C}-

EVENT
~ORTTERM EVEN!' PROCESSI~KEYWORDS
{MENUBRANaI S}

AE-START
S10RE INTERMEDIATE RESULTS IN AN UNFORMATTED FILE
{MENUBRANOI RS}

EAAOO ALE
5FECIFY A DETAILED LISfING FILE OF ALL ME~AGESGENERATED
{GOTO}TABLE - {END}{OOWNHDOWN}"CO - {RIGHT}ERRORFIL - {RUHTI/RNCERRFIL - - {RIGHT}/RNCDEB - 
JREOOMMENTS-{GOTO}COMMENTS-{DOWN}
DEBUG OPTION ALLDWSFOR IETAILED HOURLY REPORT OF ALLPARAMEIERS.-{DOWN}
{GETLABEL ''ENTER lHE FILE NAME fUR lHE FILE OF ERROR MESSAGES: ",ERRFIL}
/RNDERRFIL -
{GOTO}COMMENTS-
{GETLABEL "IS AN HOURLY DETAILED LISTI~DESIRED (Y or N) ?",DEB}
{IF IEB=''Y''HLET DEB,DEBUG}
/RNDDEB-
{MENUBRANaI C}



QUIT
REnJRN 10 CONTROL MENU
{WiNUBRANCD T}

E 'lI2T I MlITBRs

W
f--l
U1

{OOTO)TABLEtENDHDOWN}{D(OOTOlTABLE-{ENDHOOWN}{OOWPt·CO-fRIOHl'}E!LEVUNIT-fRfHT),RNCUNIT-

,A3COMMENTS-{ GOTO) COM toE IRBCOMMENTS-{ GOTOl COM rENTS-

{LET UNIT,PEEn {LET UNIT.YrrER!t

,QNDUNrr - ,QNDUNIT-

{MENUllRAN:H 0 {t.ENUBRAlCH 0

FEET

{G01O}TABLE - {END}{OOWNHOOWN}"CO - {RIGHT}ELEVUNIT - {RDHT}/RNaJNIT - 
/REOOMMENTS-{GOlO}COMMENTS-
{LET UNIT,FEET}
IRNDUNIT-
{MBNUBRANCD C}

METERS

{GOlO}TABLE - {END}{OOWNHOOWN}"CO - {RIGHT}ELEVUNIT - {RDHT}IRNaJNIT - 
/REOOMMENTS-{GOlO}COMMENTS-
{LET UNIT,METERS}
/RNOONIT-
{MBNUBRANOI C}

S BVRLB I SOCONT I DBTAIL J QUIT
SPECF IES NAME a: ~1eof' INPur 8PECIF IES Tf£ LEVEL OF DEl'AIL T!PECIFIES Tt£ LEVEL OF DETAIL TRETLRN TO PREVIOUS MENU

{GOTO} TABLE -{ END}{OOWN}{ D( GOTO} TABLE-{ END}{DOWN}{ Ef( GOTO} TABLE -{ ENO}{DOWN}{ E f( MENUBRAlCH Q

,fmCOMMENTS-{GOTO}COMMEIRECOMMENTS-{GOTO}COMMEN2RECOMMENTS-{GOTO}COMMENTS-{DOW}i

Tt£ OfF AlLTF ILENAME IS·PASll LET EVOPT,SOCOm) {LET EVOPT, DEl'AIO

Tt£ Da:AlLT LEVEL OF DEIAIL ,QNDEVOPT - .aNDEVOPT-

{GEm..ABEL·SPECIFY THE NN.£ (MENUBRAlCH !t {MENUBRAICH 9

.aNOEVF ILE-

{MENUBRAlCH !t

EVFILE
~ECIFIES NAME OF "event" INPUT FILE 10 BE GENERATED
{G01O}TABLE -- {END}{OOWNHOOWN}"CO - {RIGHT}EVENlFIL - {RIGHT}IRNCEVFILE - 
/REOOMMENTS - {GOlO}COMMENTS- {DOWN}
THE DEFAULT FILENAME IS "PASSTWO.INP" IFNOPARAMEfERSARESPECIFIED-{DOWN}{OOWN}
lHE DEFAULT LEVFL OF DETAIL IS "DEfAIL" IF NOTOlHERWI~~ECIFIED. - {OOWN}
{GETLABEL ''glECIFYlHE NAME OF lHE event INPUT FILE (UPlO 40CHARACfERS): ",EVFILE}
IRNDEVFILE -
{MBNUBRAN<H S}



soCONT
~ECIFIFSTI-lE LEVELOFDETA~TO BE USED INTI-IE EVENTOUlPUT F~E
{GOTO}TABLE - {END}{OOWNHEND}{RIGHT}{RIGHT}{RIGHT}JRNCE\QPT - 
/REOOMMENTS - {GOTO}COMMENTS- {DOWN}
{LET EVOPT,~CONT}
JRNDE\QPT-

{J.£NUBRANaI S}

IETAiL
9>ECIFIFS TI-lE LEVEL OF DETAIL 10 BE USED IN lHE EVENT OUlPUT FILE
{GOTO}TABLE - {END} {OOWNHEND}{RIGHT}{RIGHT}{RIGHT}JRNCEVOPT -- -
IREOOMMENTS - {Gom}COMMENTS- {DOWN}
{LET EVOPT,DEfAIL}
JRNDEVOPT-
{J.£NUBRANaI S}

QUIT
RElURNTOPREVDUSMENU
{MHNUBRANaI C}

w
~

~
AS SAVBFlLB I MULllYBAR

S.e liz tnt:rmedi.~relllbk>.5~ ~r6;rmCDlltipk~._~

{OOTO} TABLE -{ ENDHDOWNH DRECOMt.£NTS -{ GO TO} COMMENTS -{OO~

{MENUBRAfoCH RSZ} MULTYEARNOTCOMPATIBLEWITH SAVIFILE OR INI1FILEKEYWORDS-{DO~

{MENUBRAlCH R!I}

SAVEFILE
Save the intermediate results to a file
{GOm}TABLE - {END} {OOWNHOOWN}"CO - {RIGHT}SAVEFILE - {RIGHT}JRNCSAVFIL -- 
{~NUBRANaI RS2}

MLLTIYEAA
PERK>RM MJLTIPLEYEAR ANALYSIS - lHIS SELECfDN MAY BE REPEATED
/REOOMMENTS -- {GOTO}COMMENTS- {DOWN}

MULTYEAR NOT ffiMP ATIBLE WITH SAVEFILEOR INITFILE KEYWORDS -- {OOWN}
{GOm}TABLE - {END} {OOWNHDOWN}"CO - {RIGHT}MULTIYEAR - {RIGHT}JRNCSAVFIL - - {RIGHT}/RNCINIFIL - 
{MENUBRANaI RSl}

RS1 SAVPIL I INlFlL I RETURN
PRIMARY STORAOEFILE The unbmancd fit: oftn~rmcdia~ relllRETLRNTO PREVIOUS MENU

{OETLABEL-ENTFRF ILENAME F<{ OE1l.ABEL-ENTERP ILENAME OF {MENUBRAlCH 0
{MENUBRAlCH R!I} ,QNDlNIFIL 

(MENUBRAlCH R!ll



SAVFlL
PRIMARY S10RAGE Fll...E FOR MJLTIYEAR OPTION
{GETLABEL ''ENTER Fll...ENAME FOR PRIMARY INTFRMEDIATE SIDRAGE: '''SAVFIL}
{MBPUBRANOI RSl}

INIFIL
The unformatted file of intennediae res ults for initializing the model.
{GETLABEL ''ENTER FILENAMEOFUNfORMATED INTERMFDIATERESULTS: '''INIFIL}
;RNDINIFIL -
{MBPUBRANOI RSl}

RETURN
RElURN TO PREVDU S MENU
{MBPUBRANOI C}

RS2 SAVFlL r DAYINC I SAVFL2 I I NITFILa I RETURN

w
.......
-..-J

PrinwylkraF fit ~clylbeDumterorda,.lzlllleenluce6cood1ryla. fit ~ UDi:lrmanedfit oriD~~dia~UD IOpevioulmcnu

{GE1l.ABEL~NTERFD..ENAMEP<I GOTO} SAWn. - {RIGKrHRIGKr},( GOTO} SAW n. - {RIGKr}{RIGHr} ( GOTO) TABLE -{ ENDHDOWN{ MBNUBRANCH Q

{~NUBRAN:H R!0 {GETNUMBER~NTERNUMBER oK OETLA8E!L"ENTERF n.ENAMEFO (GETLABBL-BNTBRF R.ENAMB OF utFORMATED I~DIATBaellt..TS: ~ I NF IU

,RNDDAYINC- ,RNDSAVFL2- ,RNDlNIFn. -

{ MENUBRAlCH R!0 { MENUBRAl'CH R!0 { MENUBRAlCH R!0

SAVFIL
Primary storage file
{GETLABEL ''ENTER FILENAME FOR PRIMARY IN'TERMEDIATE S1ORAGE: '''SAVFIL}
{MBMJBRANOI RS2}

DAYINC
SpecifY the number of days betweensuccessive dumps
{GOTO}SAVFIL - {RIGHTHRUHT};RNCDAYINC - -
{GETl\UMBER ''ENTER NUMBEROF DAYS BEIWEEN SUCCESSIVE DUMPS: '"DAYINC}
/RNDDAYINC -
{MBNUBRANOI RS2}

SAVFL2
Secondary storage file
{GOTO}SAVFIL - {RIGHT}{RIGHT}{RIGHT};RNCSAVFL2--
{GETLABEL ''ENTER FILENAME fUR SECONDARY INTERMEDIAlE RESULT FIT...E: '''SAVFL2}
/RNDSAVFL2 -
{MBMJBRANOI RS2}



INITFILE
The unformatted file of intermedhte res ults for initializing the model.
{GOlO}TABLE - {END}{OOWNHDOWN}"CO - {RIGHT} INITFILE - {RIGHT},RNCINIFIL - 
{GETLABEL ''ENTER FILENAMEOFUNFORMATED INlERMFDIATE RESULTS: ",INIFIL}
,RNDINIFIL -
{MHNUBRAN<H RS2.}

RETURN
Return to rreviolB menu
{MHNUBRAN<H C}

so LOCAnON . I DOWNWASH I OMISSIONS J UNITS I VAlUAlLBS I GROUPS I QUIT

w
~

Q)

SPECFYSOURCELOCATIONATYSPECFYBUD..DINGDOWNWASHINOPrIONSTOUSEVARIABLEEMISSSPECFYOurpur UNITS SPECFYSETlUNG,REMOVALADEPOROUPCONTRlBurIONSFROMSOURCJRETURNTOMAlN MENU

(GOTO}TABLE-(END}(DOWN}(DRECOMY!NTS-(GOTO}OOMMEN{F < <A)R> >TERM-1H ME NlBRAf GOTO}TABLE-(END}(DOWN(MENUBRAfCH VAIU (GOTO}TABLE-(END}{DOWN}(DO~(GOTO}TABLE-(END}{DOWN}{DOWPot"SO-(RIGH11FINls ...m-
LOCATION -{ RIGtm ,RNaRCIO "SUD..DING DOWNWASH ALOORITH(MENUBRANCH EMI!F ACSi EMiSUNIT -( RIGtm .RNCEtdlFAC - -( RIGtm ,RNCEtdlLBL - -{ RIG( RIGH11 ,RNCGRPID - -{ RIGHIl ~NCG'MENUBRAfCH F UNCI'ION}

(RIGHIl ,RNCSRC1YP - - (RIGHT){ MENUBRAtCH DOWPf ,ECOMMENTS-( GOTO) OOMMENTS - R!COMMENTS-

,ECOMMENTS-(GOTO}OOMMENTS- (GE11..ABB.. "ENTERINPur UMTCONVERSIONFACI'OR: ~EMFAQ (GOTO}COMMENTS-

ENTER SOURCE ID (UP TO' OIARACI'BS) AND PRESS ENTER:-{ DOWN} (DOWN} LABELF OR EMISSION UNITS (UPTO~CHARIlCTERS} THE GROUP 10 IS A UNIQtE IDENTIF IER FOR EAOi GROUP OF SOURCES -( DOWN) (DOWN}

SOURCETYP~ XI AND Y. COORDINATES MUST BE ENTERED AFTER EAOf 10. - (DOWN} (GE11..ABEL"ENTER INPur UMT LABELF OR EMIISIONS :",EMlLBU Tm GROUP 10"AU."I S USED TO AurOMATICALLY SETUP A SOURCE GROUPCALL •AU." -( DOWN)(DOWN}

TIE 21 COORDINATE IS OPTIONAL -( DOWPf LABELF OR ourpur UNITS (UP TO~ OfARACl'ERS} THAT INCLUDES ALL SOURCES MO DELEDF OR A PARTICLt.AR RUN -

(GETLABEL"ENTER UNIQUE SOURCE IDANDPRESS ENIm : ",SR:ID) {GE11.ABB.."ENTEROUTPUI' UNITLABEL:",CONLII..} (GETLABEL"ENTERGROUP ID (UP TOSOfARACl'ERS)FOR SELECTED GROUP : ",GRPID)

(MENUBRAlCH S~ MDEMIF AC - RNDE MlLBL- ~NDa>NLBL - ( F GRPID.."ALL., ( BRANOf G213)

( MENU8RAl'CH SO) ,RECOMMENTS-

SOURCEID MAY BE THE SAME UMQLEIDEN'IFIERAS USED TO DENOTE LOCAll0N-( DOWN} ( DOwr-f

USER MAY SPECIFY A RANGE OF SOURCES TO BE INCLUDED IN APARrICULARGROUP. -{ DOWN}{ DOWN}

A RANGE OF SOURCES ISSPECFlED BY ENTERING 2 SOURCE ID'S SEPARATED-( DOWN}

BY ADASfi ie. STACK1-STACK10' (NOTE NO SPACES BETWEEN ID'S)-(DOWN}

(GETLABEL "ENTER SOURCE IOF OR SELECTED SOURCE: : GSRCIO)

,RNDGRPlD - ,RNDG SR:ID-

(MENUBRAfoCH SO}

LOCATION
~ECIFYLOCATION OF ~URCE
{GOlO}TABLE - {END}{OOWNHDOWN}'ID -- {RIGHT}
LOCATION-{RIGHT},RNCSRCID- -
{RIGHT}/RNCSRCTYP -- - {RIGHT},RNCXS -- - {RIGHT}/RNCYS - - {RIGHT},RNCZS - 
IREOOMMENTS-{GOlO}COMMENTS-
ENTER ~URCE ID(UP 10 8 CHARACfERS) ANDPRFSSENTER: - {OOWN}{DOWN}
~URCE TYPE, Xs AND Ys COORDINATES MUST BE ENTERED AFTER EACH ID. - {OOWN}
mE a <DORDINATE IS OPTIONAL - {DOWN}
{GE'ILABEL ''ENTER UNk)UESOURCE ID AND PRESS ENlER : '''SRCID}
{MHNUBRANOI ~}

[x)'NN'NASH
~ECIFY BUILDING OOWNWMH INIDRMATION
IREOOMMENTS-{GOlO}COMMENTS-
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BUILDING OOWNWMH ALGORI1HMS 00~T APLY 10 VOLUME OR AREAg)URCES. - {OOWN}
{NBNUBRANOI DOWN}

EMISSIONS
OPTIONS10 U SE VARIABLE EMISSDN RAlES
{IF < <RlSC2> >1F.RM=Z}{NBNUBRAN<H BMISPACL}
{MBNUBRAN<H BMISPACS}

~ITS

~ECIFYOUTPUT UNITS
{GOTO}TABLE - {END}{OOWNHOOWN}''&) - {RIGHT}
EMI~NIT - {RIGHT}!RNCEMIFAC - - {RIGHTI!RNCEMILBL - - {RkJHT}!RNCCONLBL - 
/REOOMMENTS - {G01O}COMMENTS-
{GETLABEL "ENTER INPUT UNIT OONVERSDN FACIOR: ",EMIFAC}
LABEL IUR EMI~IONUNITS (UP 10 40 GlARACfERS).
{GETLABEL ''ENTER INPUT UNIT LABEL FOR EMIISIONS : "tEMILBL}
LABEL IUROU1PUTUNITS(UP TO 40CHARACfERS).
{GETLABEL "ENTER OUTPUT UNIT LABEL: ",U>NLBL}
/RNDEMIFAC-!RNDEMILBL -/RNDOONLBL-
{NBNUBRANOI ~}

VARIABLES
~ECIFY SETTLING, REl\1OVAL & DEPOSITION VARIABLES
{NBNUBRAN<H VAR}

GAOLPS
GROUP CONTRIBUTIONS FROM g)URCES TOGElH ER
{GOTO}TABLE - {END}{OOWNHOOWN}"~ - {RIGHT}SRffiROUP-
{RkJHT}/RNOORPID- -{RIGHT}IRNffiSRCID--
/REOOMMENTS --
{GOTO}COMMENTS-
TI-lEGROUP ID ISAUNDUE IDENTIFIER IUR EACH GROUP OFSOURCES-{DOWN}{DOWN}
TI-lEGROUP ID"ALL" IS USED TO AUTOMATICALLY SElUP Ag)URCEGROUP CALL "ALL"-{OOWN}{[X)WN}
lliAT INCWDESALL SOURCES l\1ODELEDFORAPARTICULAR RUN.-
{GETLABEL "ENTERGROlJP ID(UP TO 8 CHARACTERS) FOR SELECTED GROUP : ",GRPID}
{IF GRPID="ALL"}{BRANOI GZ13}
/REOOMMENTS -
~URCE ID MAY BE 1HE SAME UNDUE IDENTIFIER AS USED 10 DE~TELOCATION - {OOWN} {OOWN}
USER MAY SPECIFY A RANGE OF ~URCESTOBE INCWDED IN AP ARTIClJLARGROUP. - {OOWNHOOWN}
A RANGE OF SOURCES IS ~ECIFIED BY ENfERI~ 2~URCE ID'S SEPARATED- {DOWN}

BY A DASH, i.e. STACKl-SfACKlO. (~TE~ SPACES BElWEEN ID'S) -- {OOWN}
{GETLABEL ''ENTER g)URCE ID FOR SELECTED SOURCE: ",GSRCID}
/RNOORPID -/RNOOSRCID-
{MHNUBRANOI ~}
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SOD

QUIT
REnJRN 10 MAIN MENU
{GOlO}TABLE - {END}{OOWNHOOWN}'~ - {Rk3HT}FINI9-IED
{MBNUBRAN<H RJNCfION}

Xi .1 YlJ I . Zt .1 SOURcB· T'i':PB,
x (EAST - WBST)COORDINATE CE Y (NORTH-SOurH) COORDINATE ~OLRCEELEVATION (ONLY USED ISPBCFY SOLRCETYPE

~OMMENTS-{OOT~a>M~IAECOMMENTS-{OOT~a>M~(OBTNlJtoIBIR ~N'I'ERTI£ SOLRCf~UBRMCHS9:>}

TI£ X (EAST-WEST) AM> Y(NOR'II£ X (EAST-WEST) AM> Y(NORllRNDZS-

TI£ CENTER OF Tf£ SOURCE FO 11'1£ CENTER OF TI£ SOlRCE FOR{ t-eNUBRAfCH Soq

TI£ sourHWESl' OORNER OF Ttm'1£ SOurHWBST OORNER OF THE SOlR::E FOR AREA SOUCES - {DOWN}

(OBTNUMBER "ENTER X OOORD( OBTNUMBI3R "ENTER Y a>ORDNATE (I.N t-eTERS): W~

,RNDXS- ,RNDYS-

(MENUBRAN:H SOQ (~UBRAfCHSOq

Xs
X (EAST-WES1) COORDINATE OF ~URCE lOCATION (IN METERS)
/RECOMMENTS-{GOTO}COMMENTS
rnEX(EAST-WEST)ANDY(r-DRTH-~UTI-l)CooRDINATESARE-{DOWNHOOWN}

lHE CENTFROFlHE 5DURCE fUR POINT AND VOLUME SOURCES AND- {OOWN}{DOWN}
lHE ~UruWEsrCORNER OF lHE SOURCE fUR AREA 50UCES - {DOWN}
{GETMJMBER ''ENTER X COORDINATE (IN METFRS) : '''XS}
tRNDXS-
{~NUBRAN<H g)()}

Ys
Y (r-DRTI-I -~UlH) COORDINATE OF 5DURCE LOCATION (IN METERS)
IRECOMMENTS - {GOTO}COMMENTS-
lHE X (EAST-WEST) ANDY (r-DRTH-5DUTI-I) COORDINATES ARE -{DOWNHOOWN}
ruE CENTFR OF1l-IE 50URCE fUR POINT AND VOLUME SOURCES AND- {OOWN}{OOWN}
1l-IE ~umWESTCORNEROF mE SOURCE fUR AREA~UCES-{OOWN}
{GETNUMBER ''ENTER Y 000RDINATE(IN METERS): '"YS}
tRNDYS-
{MBNUBRANaI g)()}

ZS
5DURCE ELEVATDN (0NLY USED IF CO TERRHGTS ELEV OPTION IS SFLECfED)
{GETNUMBER ''ENTER mE ~URCEELEVATDN AND PRESS ENfER: ",ZS}

tRNDZS-
{MBNUBRAN<H g)()}

SOlflCE TYPE
SPECIFY 5DURCE TYPE
{MBNUBRAN<H ~}



550 POINT I VOLUMB I AREA I· QUIT.

W
t'V
~

POINT TYPE SOlRCE VOLUtoE TYIIE SOlRCE ~TYPE SOlRCE RE:TlRNTO PREVIOUS t.ENU

{LeT SRCTYP, POIN'Il {LeT SRCI'YP,VOLlJloQ (LeT SRCTYP,ARfLti {t.ENUBRAlCH sot
,RNDSRCTYP- ,RNDSRCTYP- ,RNDSRCTYP-

,lB;OMMENTS-( GOTO} OlMt.£ IRSCOMMENTS-{ GOTO) OlMt.£NR!COMMENTS-{ GOTO} OlMYSNTS -

TI£ AJK)VE PARAt.£TERS ARERn'1£ ABOVE PARANETBRS ARERE(f1£ ABOVE PAR.U£TmlS ARE REQU IRED INPurF OR AREA SOlR:ElS -( DOWN}

I (t.£NUIlRAICH SO" ( t.ENU8RA!CH sovt {t.ENtIIJRAfCH SON

POINT
POINT TYPE ~URCE
{LET SRCfYP,pOINT}
,RNDSRCIYP -
JREOOMMENTS - {G01O}COMMENTS-
mE AOOVE PARAMETERS ARE RRJU IRED INPUT fOR POINT g)URCES. - {OOWN}
{t.tiNUBRANOI ~P}

VCl...UME
VOLUME lYPE ~URCE
{LET SRCfYP,\OLUME}
,RNDSRCIYP - .

iREOOMMENTS-{G01O}COMMENTS-
mE AOOVE PARAMETERS ARE RWU IRED INPUT R:>R VOLUME SOURCES. -- {OOWN}
{MHNUBRANaI ~V}

AREA
AREA TYPE gJURCE
{LET SRCTYP ,AREA}
,RNDSRCIYP --
iREOOMMENTS - {GO10}COMMENTS-
mE AOOVE PARAMETERS ARE RIDU IRED INPUT fOR AREA gJURCES. -- {OOWN}
{MBNUBRANaI ~A}

QUIT
RElURN 10 PREVDU S MENU
{MHNUBRANaI ~}

SOP RATB I HEIGHT I TBMP I VBLOCITY I DlAMBTBR I QUIT
POINTEMIsgONRATEINGf.) REL~ t£IGHT ABOVEGL INMISTACK GAS EXIT TEMP INDEGREESI'ACK GASVELOOTYIN t.t6 STACK INgDEDLUE:TERINMETERSRIrrURNTOLOCATION

{GOTO}TABLE-(ENDHDOWN}(D(GETNUMBER"ENTBRRELEASEH.GETNUMBEJl"ENTFRSTA<KGAS(GETNUNBER"ENTFRSTA<K(GETNUMBER"ENTBRSTACKINSIDE(MENUBRAtCHSO}

SROARAM-(RIGKIl,RNCPARID/RNDt£IGHr- ,RNDTEMP- ,RNDVEL - ,RNDDIAM-

{conu. plri4l1'cii,9,117HGOTO}CO( MENlJ8RAfCH SOp} (Y!NUBRAK::H SOP) (t.£NUBRAlCH SO" {MENl.JBRAN:H SOp}

(GETNUMBER"ENTER POINT EMISSION RATE IN GS: -,RATe

,RNDSRCID - ,R~PARID -,RNDRATE-

( MENUBRAtCH SOP)



W
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RATE
POINT EMISSION RA1E IN GIS
{GOlO}TABLE - {END}{OOWNHOOWN}''g) ,... {RIGHT}
SRCPARAM-{RkJHT}/RNCPARID- -{right}knaate- -{RIGHTI/RNaIEIGHT- -{RIGHT}/RNCfEMP - -{RIJHT}/RNCVEL - -{RIGHT}/RNCDIAM-
{contents parid,Srcid,9.117}{GOlO}COMMENTS-
{GETr-llMBER ''ENTER POINT EMISSION RA1E IN GIS: ",RATE}
/RNDSRCID -IRNDPARID -/RNDRATE -
{MBNUBRANOI S>P}

HBGHT
RELEM£ HEIGHT ABOVE GL IN METFRS
{GETr-uMBER 'ENTERRELEM£HEIGHT ABOVEGROUND (IN METFRS): '\HEIGHf}
/RNOOEIGHT -
{Wn«JBRANOI S>P}

TEMP
STACK GAS EXIT TEMP INDEGREESK
{GETr-uMBER ''ENTER STACKGAS EXIT TEMPERAlURE(DEGREESK): ",TEMP}
/RNDTEMP-
{MBNUBRANOI S>P}

VELOCITY
STACK GAS VELOCITY IN MIS
{GETNUMBER ''ENTER STACKGAS EXIT VELOCITY(MIS): ",VEL}
/RNDVEL-
{MBNUBRANOI S>P}

DIAMETER
STACK INSIOO DIAMETER IN METERS
{GETr-uMBER ''ENTER STACK INSIDE DIAME1ER (IN METERS): ",DIAM}
/RNDDIAM-
{MBNUBRANCH S>P}

QUIT
RElURN 10 LOCATION
{MBNUBRANCH S>}



SOy RATS J a$(}U I LATBRAL I" Vl!RllCAL" r QUIT

w
~

w

VOLUME EMISSION RATE IN GIS RI3LEA!E tElGHT (CENI'Bt OF VOGNITIAL LATERAL DIt.eNSION OF ...NITIAL VERTICAL DIMENSIO RETlRNTO LOCATION

{OOTO} TABLE-( END) {DOWN}{ D( OETNUMIJER "ENTER RELEASE H( OETNUMBIR "ENTER INrrlAL LA1l OETNUMBER -eNTER INITIA U t.eNUBRAN:H SO}

SRCPARAM-{RIOKll.mfCPlIRlDlRNDt£lOHr- ~DSYINIT- ~DS2.INrr-

{ooa~DIIpa~..ciS,9,117}{OOTO}AS( t.eNUBRAN:H SO,", (t.eNUBRAN:H SO,", {t.eNUBRAN:H SO,",

{OETNUMBER"ENTERVOLUMEEMISSONRATEINOIS: ·,RATa
~DSRCID- AU")PARID-~DRATE-

{t.ENUBRAtCH SO'"

RATE
VOLUME EMI~IONRATE IN GIS
{G01O}TABLE - {END}{OOWN}{DOWN}'~ - {RIGHT}

SRQ>ARAM - {RDHT}tRNQ>ARID - - {r ight}knaate - - {RIGHTItRNa-IEIGlIT - - {RIGHT}tRNCSYINIT - - {RIGHT}IRNCSZINIT - 
{contents parid,srcid,9,117}{GOm}A50-

{GETl-UMBER "ENTER VOLUME EMISSION RATE IN GIS: ",RATE}
tRNDSRCID - tRNDPARID -IRNDRATE -
{MBNUBRANOI ~V}

HBGHf
RELE~HEIGHT (CENTER OF VOLU ME) ABOVE GL IN METERS
{GETl\UMBER "ENTERRELE~HEIGHT ABOVEGROUND (IN METERS) : ",HEIGHT}

JRNOOEIGlIT -
{MHNUBRANCH ~V}

LATERAL
INITIAL LATERAL DIMENSION OF VOW ME
{GETNUMBER 'ENTER INITIAL LATERAL DIMENSION OF VOLUME (METERS): ",SYINIT}
JRNDSYINIT-

{MBNUBRANOI ~V}

VEATlC~

INITIAL VERTICAL DIMENSDN OF VOLUME
{GETNUMBER "ENTER INITIAL VERTICAL DIMENSION OFmE VOLUME (METERS): '''SZINIT}
tRNDSZINIT -
{MHNUBRANCH ~V}

QUIT
RETIJRN 10 LOCATION
{MBNUBRANCH ~}

SOA RATB I BROHT I LBNGTH J QUIT

AREAEMISSIONRATEINO~QMUI..~ t£IOHTABOVSOROUNILENOTH<F SIDE OF SQUIIRE AREA (METERS)

{OOTO}TABLE-{ENDHOOWN}{D(OETNUMBER"ENTERRELEASEHIOETNUMBER-aNTERLENOTHOFSIDEOFSQUAREARE(METERS): ·,XlNIn

SRCPARAM-{RIOK1l~PARIDlRNDRELHOT- ,RNDXJNIT-

(con~D. panqll'cg,9.117}{GOTO}A5( MENtJBRAN:H SOA) {MENUBRAtCH SOA)

( OETNUMBER "ENTER AREA EMISSION RATE IN G/Sf,Q M: .,RAI'F)

,RNDSRCID - ,4tM>PARID - ,RNDRATE-

(MENUBRAlCH SOA)



RATE
AREAEMI~IONRATE IN GISSJ M
{GOlO}TABLE - {END}{OOWNHDOWN}'ID - {RIGHT}

SRCPARAM - {RDHT}JRNCPARID - - {right}knaate - - {RIGHTIJRNCRELHGT - - {RIGHT}JRNCXINIT- 
{contents paridsSrcid,9.l17} {Goro}A50-

{GETl-UMBER ''ENTER AREA EMI~IONRATE IN GISSJ M: ",RATE}
JRNDSRCID - JRNDPARID - JRNDRATE -
{t.£NUBRANOI ~A}

HEIGHT
RELEME HEIGHT ABOVEGROUND (IN METERS)
{GETNJMBER "ENTERRELE~HEIGHT ABOVEGROUND (IN METERS) : ",RELHGT}
JRNDRElliGT -
{MHNUBRANOI ~A}

LENGTH
LE~1HOF SIDE OF SQUARE AREA (METERS)
{GETNJMBER ''ENTER LE~1HOF SIDE OF SQUARE ARE (METFRS): ",XINIT}
JRNDXINIT-
{MHNUBRANOI ~A}

W
tv
~ DOWN HEIGHT I WIDTH I LOWBOOND I RaTURN

BU1LDlNG t£IGHTS(1 N METERS) BUILDING WIDTHS (IN METERS) CAlClLA'IE "LOWER BOUNOOCONRmLRNTO SOlRCE MENU

{F «RI!l:2»TERM-2}{BRAlCf{1F «RI!l:2»TERM-1l{BRAlCH{ IF «RI!l:2»TERMooZHBRAtCH{ MENUBRAlCHSO}

{GOTO}TABLE-{END}{DOWNHD(GOTO}TABLE-{ENDHDOWN){D<{GOTO}TABLE-{ENDHDOWNHDOWPt"SO-{RIGHIlLOWBOUND-{RIGHf},RNCDSRCID--{RIGHIl+NClEN--{RIGHIl,RNCIWENTY- -{RIGHI'},RNCTHlRTY--{RIGHI'},RNCi:>Irty--{RIGHIi,RNCFIFTY

~OMMENTS-{GOTO} roM ME IRECOMMENTS-{ GOTO} roM MEN R3COMMENTS-{ GOTO} roM MENTS-

SOLRCE ID MAY BE Tt£ SAME URlOURCE ID MAY BE THE SAME UN SOLRCE ID MAY BETt£ SM£ UN QlE I DENDlIERAS USED TO DENOTE LOCAn ON- { DOWN} { DOWl'l

USER MAY SPECIFY A RANGE OF tUSER MAY SPECIFY A RANGE OF S<USBR MAY SPECIFY A RANGE OP SOLR<ES POR Tt£ LOWER BOUNDS CALClLATIONS - {DO~{DO+

A RANGE OF SOURCES IS SPECIFIfl\RANGE OP SOURCES IS SPECF HARANGEOF SOLR<ES ISSPecFIED BY ENTERIr«i 2 SOURCE ID'S SEPARATED-{ DOWN}

BYADAS~ Le. STACKl-STA<Xlo.BYADAS~ Le. STACKl-STA<Xlo. BYADAS~ ie. STACK1-STACKlo. (NOTENOSPACESBETWEENID'S)-{DOWN}

{GETLABEL-eNTER SOURCE IDF • GETLABEL -eNTER SOLRCE IDF O{G ETLABEI.. -eNTER SOLRCE IDP OR SELECTED SOURCE: ~ DSRCID}

~OMMENTS-{GOTO}roMMElRECoMMENTS-{GOTO}roMMENJmCOMMENTS-{GOTO}roMMENTS-

FOR THE SHORT TERM MODEl. - ~OR THE SHORT TERM MODEl.. - -FOR Tt£SHORT TERM MODEL - - -{ DOW!i{ DOWN}

USER INPurS306 DIRECTION-SPE<USER INPurS306 DIRECTION-SPOOUSER INPurS306 DIRECTION-SPBOPICLOWER BOUND WIKE omoNS SWITOES-{ DOWN}{DOWN)

BEGINNING WITH THE 10 DEGREEBEGINNING WITHTm 10 DEGREE IBEGlNNING WITH TtE 10 DEGRBE FLOW VECTOR (WIND BLOWING TOWARD1 0 - { DOWN}{ DOWN}

DEGREES FROM NORTH) AND IN<DEGREES FROM NORTH) AND INCR>EGREES PR<»d NORTH)AHDINCREMENTING BY 10 DEGREES-{DOWN){ DOWN

IN A CLOCKWISE DIRECTION -{ D4N A CLOCKWISE DIRECTION -{ DOIN A CLOCKWISE DIRECTION-{ DOWPt{ DOWN}

{GETNUMBER-eNTERBUlLDlNG(GETNUMBER-eNTER BUILDING 'AA SWITCH VALLE OF 0 t.eANSTO USETI£UPPER BOUND(REGULATORYDEFAlLT)-{DOWNHDOWN

(GETNUMBER -eNTER BUILDING (GETNUMBER -eNTER BUILDING 'M SWITCH VALlE OF 1 t.eANSTO USE TI£LOWER BOUND FOR THATSBCTOR-

{GETNUMBER "ENTER BUI LDING ( GETNUMBER -eNTER BUI LDING V( GETNUMBER -eNTER SWITCH VALle CF 0 OR 1 FORI0 DEGREES :~TE~ ,RHDTEN 

{GETNUMBER -eNTER BUILDING (GETNUMBER"ENTER BUILDING V( GETNUMBER -eNTER SWITCH VALUE CF 0 OR 1 FOR 20 DEGREES :~TWENlY},RNDTWENTY

f GETNUMBER "ENTER BUILDING (GETNUMBER -eNTER BUILDING V( GETNUMBER -eNTER SWITCH VALUE CF 0 OR 1 P OR )0 DEGREES :~THIR'IY},RNDTHlRTY

{GETNUMBER -eNTER BUILDING (GETNUMBER -eNTER BUILDING V(GETNUMBER-eNTERSWlTCH VALle CF OOR 1 FOR 40 DEGREES :~FOUR.'IY},RM:lFOlRTY

(GOTO}TABLE-{ENDHDOWN){D(GOTO}TABLE-{ENDHDOWN}{D<{GETNUMBER-eNTERSWlTCHVALUECFOORIFORSODEGREES:~FFn'),RNDFFTY

{oonen. DSRCID4o..cJd,9,117},RND(conen. DSRCID4o..cld,9.117},RNDIlGETNUMBER-eNTER SWITCH VALUE CF 0 OR 1 FOR 60 DEGREES :~SIXrY},RHDSIXTY-

{GETNUMBER -eNTER BUILDING (GETNUMBER -eNTER BUILDING V(GOTO}TABLB-{ENDHDOWN}{DOWPt"SO-{RIGHIlLOWBOUND-{RIGHf},RNCDSRCID2- -{RIGHIlfNCaJ: - -{RIGHIl,RNCIaO- -{RIGHT},RNCdree - -{RIGHT},RNCbur - -{RIGHT},RNChe - -{RIGHT},R r;

{GETNUMBER -eNTER BUILDING (GETNUMBER"ENTER BUILDING V(cooen. DSRCID4o..ctd,9,117},RM:lDSRCID2-

{GETNUMBER"ENTER BUILDING (GETNUMBER -eNTER BUILDING V( GETNUMBER -eNTER SWITCH VALUE <F 0 OR 1 FOR 70 DEGREES :~O~},RNDONE

{GETNUMBER "ENTER BUILDING (GETNUMBER -eNTER BUILDING V( GETNUMBER -eNTER SWITCH VALLE CF 0 OR 1 FOR 10 DEGREES :~TWO} ,RHDTWO

{GETNUMBER -eNTER BUILDING (GETNUMBER -eNTER BUILDING V( GETNUMBER -eNTER SWITCH VALUE CF 0 OR 1 FOR 90 DEGREES :~TJRm},RNDT~-
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{GETNlJMBER -eNTER BUlLIlNG (GBTHUN8I3R"EHI'ER BUlLIlNG 9( GBTNlJMBSR "BNTIR SWITCH VALLe (II 0 OR 1 FOR 100 DEGREES :·,FO~ ,ltN IF OUR 

{GOTO)TABLB,EHD}{DOWN}{ IX GOTO} TABLE, EHD}{DOWH}{D<l GBTNlJMBSR "BNTIR swrrcH VALlE (II 0 OR 1 FOR 110 DEGREES :~FIV6~[JlIVE

{coau. DSRCID4Dr"id,f.117}AUl)(coaea. DSRClD4Dr"id,f.117}AUI>I{GBTNUMBER "BNTIRSWITCH VALLe (II OOR 1 FOR 120DEGlUlES :~SDU~NDSIX-

{GBTNlJMBSR -eNTER BUlLIlNG (GBTNUNBeR"EHI'ER BUlLIlNG 9(GOTO)TABLE-{END}{DOWH}{ DO\VPf-SO-{RIGHI'lLOWBOUHD-{RIGHI'},RHCDSRCID2- -{RIGHI'}lR~- -{RIGtm ,RHClM>- -( RIGHI') ,RHCdree - -{ RIGKI1.RHCbw - -{ RIGtm,RHCI~- -{ RIGHI'),.R l\

{GBTNUMBER"BNTIR BUlLIlNG (GBTNUMBER"EHI'ER BUlLIlNG 9(coaIU. DSRCID7.Dr"id,f,117},RM>DSRCID2-

{GBTNlJMBSR -eNTER BUiLIlNG (GETNUN8I3R"EHTER BUiLIlNG 9(GBTNUMBER "BNTIRSWITCH VALLe (II 0 OR 1 FOR 130 DEGREES :~OrE},RNDOHE-

{GBTNUMBER -eNTER BUiLIlNG (GETNUMBER "BNTIR BUiLIlNG \11( GBTNUMBER "BNTIR SWITCH VALLe (II 0 OR 1 FOR 140 DEGlUlES :~TWO)~DTWO-

{GETNUMBER -eNTER BUiLIlNG (GBTNUMBER -eNTER BUiLIlNG \11( GBTNUMBER -eNTER swrrcH VALlE (II 0 OR 1 FOR lSO OOGlUlES :~TtRm},.RNDTRUm-

{GETNlJMBER "ENTER BUiLIlNG (GETHUMBSR -eNTER BUiLIlNG \11( OETNUMBER "ENTER swrrcH VALLe (II 0 OR 1 FOR 160 DEGRFES :~FO~ .RN[JlOUR -

{GOTO)TABLE,END}{DOWH}{ IX GOTO}TABLE-(EHD}{DOWH}{ D<l GBTNlJMBER -eNTER swrrcH VALlE (II 0 OR 1 FOR 170 DEGREES :~FIV6 ~[JlIVE-

{coaen DSRCID4Dr"id,f.117},RtI)(coaea. DSRCID4Dr"id,f.117},RM>I{GBTNUMBER-eNTERswrrcH VALLE (II OOR 1 FOR 110 DEGREES :~SDO,.RNDSIX

{GETNUMBER-eNTERBUILIlNG(GETNUMBER-eNTERBUlUING\1I(GOTO}TABLB-(END}{DOWH}{DO\Vtt-SO-{RIGHIlLOWBOUHD-(RIGHI'},.RH<DSRCID2--{RIGHIHR.~--{RIGtm,RHClM>--{RIGHI'l,RHCdree--{RIGHI'},RHCba---{RIGtm,RHCI~--{RIGtm,.Rl\

{GETNUMBER -eNTER BUiLIlNG (GBTNUMBSt -eNTER BUiLIlNG 9(coaea. DSRCID7.Dr"id',117},RHDDSRCID2-

{GETNlJMBER -eNTER BUiLIlNG (GETNUMBSt -eNTER BUiLIlNG V( GETNUMBER -eNTER swrrcH VALlE (II 0 OR 1 FOR l!lO DEGREES :~OrE},RNDOHE

{GBTNUMBSt -eNTER BUILIING (GETNUMBSt -eNTER BUiLIlNG \11( GBTNUMBER -eNTER SWITCH VALLE (II 0 OR 1 FOR 200 DEGREES :~TWO)~DTWO

{GETNUMBER"BNTIR BUiLIlNG (GETNUMBER"EHI'ER BUILDING \11( GETNUMBER -eNTER swrrcH VALLE (II 0 OR 1 FOR 210 DEGREES :~TtRm},.RNDTtREE

(GETNUMBER -eNTER BUlUING (GETNUMBER -eNTER BUILDING 9( GETNUMBER -eNTER swrrcH VALLE CF 0 OR 1 FOR 220 DEGREES :~FO~ ,.RNIFOUR

{GOTO}TABLE-{ END}{DOWH}{ IX GOTO} TABLE-{ END}{DOWH}{ D<l GETNUMBER -eNTER SWITCH VALLE (II 0 OR 1 FOR 230 DEGREES :~FIV6 ,.RNDflIVE

{coaen DSRCID7.Dr"id,f.117},RtI)(coaea. DSRCID7.Drcicl,f.117},RM>I{ GBTNUMBER -eNTER SWITCH VALlE (II 0 OR 1 FOR 240 DEGRFES :~S"O ,RNDSIX-

{GETNUMBER -eNTER BUlUING(GETNUMBER-eNTER BUll-DING \1I(GOTO}TABLE-{END}{DOWH}{ DO\VfIf·SO-{RIGtmLOWBOUHD-{RIGHI'},.RH<DSRCID2--{RIGHI'}~HCaJ, - -{RIGtm,RHClM>- -{RIGHI'l,RHCdree - -{RIGtm~Ciour - -{RIGtm,.RHC'~ - -{RIGtm,R r>

{GETNUMBER -eNTER BUILDING (GETNUMBER -eNTER BUI LDING V( coaea. DSRCID7. Drcld,f,117},RHDDSRCID2-

{GETNUMBER -eNTERBUILIlNG (GETNUMBER-eNTER BUILDING V(GETNUMBER -eNTER SWITCH VALUE (II OOR 1 FOR 2SO DEGREES :~mE}.RNDOHE-

{GETNUMBER -eNTER BUILDING (GETNUMBER -eNTER BUI LDING V( GETNUMBER -eNTER SWITCH VALlE (II 0 OR 1 FOR 260 DEGREES :~TWO)~DTWO

{GETNUMBER-eNTER BUILDING (GETNUMBER-eNTER BUILDING V(GETNUMBER -eNTER SWITCH VALLE (II OORl FOR VO DEGREES :~Tt-REE},RNDTtREE

{GETNUMBER-eNTER BUILIING (GETNUMBeR -eNTER BUILDING 9(GETNUMBER -eNTER SWITCH VALlE CF OOR 1 FOR 210 DEGREES :~FO~,RNIFOUR

{GOTO) TABLE -{END}(DOWH}{ IX GOTO}TABLE-{END}(DOWH}( D<l GETNUMBER -eNTER SWrI'CH VALLE CF 0 OR 1 FOR 2!lO OOGREES :~F IVa~DfIVE

{coau. DSRCID2,Drcid,f.117}.RtI)(coaea. DSRCID2,Dr"id,f,117},RM>I{GETNUMBER"ENTERswrrcH VALLECF OORl FOR 300 DEGREES :~SDO,RNDSIX-

{GETNUMBER -eNTER BUiLIlNG (GETNUMBER-eNTER BUiLIlNG V(GOTO}TABLB-{END}(DOWH}{DOWfof·SO-{RIGHI'lLOWBOUND-{RIGHI'},RNCDSRCID2- -(RIGHI')~~- -{RIGtm,RHClM>- -{RIGHI')MCdree - -{RIGHI'},.RNCbur - -(RIGtm.RHCI~ - -{RIGtm.lt r>

{GETNUMBER -eNTER BUiLIlNG (GETNUMBER -eNTER BUiLIlNG V(coaea. DSRCID2,Drcld',117},ltM>DSRCID2-

{GETNlJMBER -eNTER BUiLIlNG (GETNUMBeR -eNTER BUILDING 9( GETNUMBER -eNTER SWITCH VALUE CF 0 OR 1 FOR 310 DEGREES :~OrE},.RNDOHE

{GETNUMBER -eNTER BUILDING (GETNUMBER -eNTER BUILDING V( GETNUMBER -eNTER swrrcH VALUE CF 0 OR 1 FOR 320 DEGREES :~TWO) ,RNDTWO

{GETNUMBER -eNTER BUILDING (GETNUMBER -eNTER BUILDING V( GETNUMBER -eNTER SWITCH VALlE CF 0 OR 1 FOR 330 DEGREES :~TtREE},RNDTI-REE

{GETNUMBER -eNTER BUILDING (GETNUMBER -eNTER BUILDING V( GETNUMBER -eNTER SWITCH VALlE CF 0 OR 1 FOR 340 DEGRFES :~FO~ ,RN[JlOUR -

~DDSRCID - ,RNDDSRCID - {GETNUMBER -eNTER SWITCH VALUE CF 0 OR 1 FOR 3SO DEGREES :~F IVa ,RNDf IVE-

{MENUBRAN:H DOwtf {MENUBRAN:H DOWM {GETNUMBER "ENTER SWITCH VALUE CF 0 OR 1 FOR 360 DEGREES :~SIJO ,.RNDSIX

(MENUBRAlCHDO~

HEIGHT
BUILDING HEI3H1S(lN METERS)
{IF < <RISC2> >'"I'ffiM=2} {BRANCH HTLT}-
{GOlO}TABLE - {END}{OOWNHDOWN}"~"" {RIGHT}BUILDHGT - {RIGHT}JRNCDSRCID - - {RIGHT}tRNCfEN - 
{RI3HT}JRNCIWENTY - - {RI3HT}JRNCIHIRTY - - {RI3HT}JRNCfourty- - {RIGHT}JRNCFIFfY - - {RIGHT}tRNCSIXfY - 
JREOOMMENTS - {GOlO}COMMENTS-
~URCE ID MAY BE lHE SAME U NLlUE IDENTIFIER AS USED 10 DE~TELOCATION - {DOWN}{DOWN}
USER MAY SPECIFY ARAmEOF~URCESFORWHim lHE BUILDING HEI3HTSAPPLY. -{OOWNHDOWN}
A RANGE OF SOURCES IS ~ECIFIED BY ENfERIm 2~URCE ID'S SEPARATED- {DOWN}
BY A DMH, i.e. STACKl-STACKlO. (K>TE r-«:> SPACES BETWffiN ID'S) - {OOWN}
{GETLABEL "ENTER ~URCE ID FOR SELECfED SOURCE: ",DSRCID}
JREOOMMENTS-{GOlO}COMMENTS-
fUR mE 9-IORT TERM KlDEL - - - {OOWN} {DOWN}
USER INPUTS 36 DIREcrDN-~ECIFIC BUILDING HEDHTS (IN METERS)"" {DOWN}{OOWN}
BEG INNll'U WITH lHE 10 DEGREE FLOW VECIOR (WIND BLOWING lOWARD 10 - {OOWNHOOWN}
DEGREES FROM r-DRTH) AND INCREMENTIl'U BY 10 DEGREES - {OOWNHDOWN}
IN A CLOCKWISE DIRECTDN"" {DOWN}
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{GETMJMBER ''ENTER BUILDING HEDHT (METERS) FOR 10 DEGREES :",TEN}/RNDTEN
{GETMJMBER ''EN'lER BUILDING HEDHT (METERS) FOR 20 DEGREES ~',1WEN1Y}/RNDTWENTY

{GETMJMBER "ENTER BUILDING HEDHT (METERS) FOR 30 DEGREES ~',rnIRTY}/RNornIRTY

{GETMJMBER ''ENTER BUILDING HEDHT (METERS) FOR 40 DEGREES ~',FOUR1Y}/RNDFOUR1Y

{GETMJMBER ''ENTER BU ILDING HEDHT (METERS) FOR 50 DEGREES ~',FIFIY}/RNDFIFIY 
{GETMJMBER ''ENTER BUILDING HEDHT (METERS) FOR 60 DEGREES ~',SIXTY}/RNDSIXTY-

{GOlO}TABLE - {END}{OOWNHDOWN}''5l) - {RIGHT}BUILDHGT - {RIGHT}/RNCDSRCID2- - {RIGHT}/RNCone - 
{RDHT}/RNCtwo- -{RDHTl/RNCthree- -{RDHT}/RNCfour- -{RDHTI/RNCfive- -{RDHT}/RNCsix-
{OONTENTS DSRCID2,DSRCID,9,117}/RNDDSRCID2-
{GETMJMBER ''ENTER BUILDING HEDHT (METERS) FOR 70 DEGREES ~',ONE}/RNOONE-

{GETMJMBER ''ENTER BU ILDING HEDHT (METERS) FOR 80 DEGREES ~',TWO}/RNDT\\O 
{GETMJMBER ''ENTER BUILDING HEIGHT (METERS) FOR 90 DEGREES ~',1HREE}IRND1HREE

{GETr-uMBER ''ENTER BUILDING HEDHT (METERS) FOR 100 DEGREES :",R>UR}IRNDR>UR 
{GETMJMBER ''ENTER BUILDING HEDHT (METERS) FOR 110 DEGREES :II,FIVE}IRNDFIVE
{GET~MBER ''ENTER BUILDING HEDHT (METERS) FOR 120 DEGREES :II,SIX}IRNDSIX-
{GOlO}TABLE - {END}{OOWNHDOWN}''5l) - {RIGHT}BUILDHGT- {RIGHT}IRNCDSRCID2- - {RIGIIT}IRNCone - 
{RDHT}IRNCtwo - - {RDHTlIRNCthree - - {RDHTlIRNCfour - - {RDHTIIRNCfive - ,.., {RIGHTlIRNCsix - 
{OONTENTS DSRCID2,DSRCID,9,111}IRNDDSRCID2-
{GETr-uMBER ''ENTER BUILDING HEDHT (METERS) FOR 130 DEGREES :",ONE}IRNDONE
{GET~MBER ''ENTER BUILDING HEIGHT (METERS) FOR 140 DEGREES :II,1WOlIRNDT\\O
{GETMJMBER ''ENTER BUILDING HEIGHT (METERS) FOR 150 DEGREES :",lHREElRNDTI-lREE""
{GETr-uMBER ''ENTER BUILDING HEDHT (METERS) FOR 160 DEGREES :1I,fOUR}/RNDfOUR 
{GET~MBER ''ENTER BUILDING HEDHT (METERS) FOR 170 DEGREES :II,FIVE}IRNDFIVE""
{GETl'UMBER ''ENTER BUILDING HEDHT (METERS) FOR 180 DEGREES :1I,SIXlIRNDSIX-
{GOlOITABLE - {ENDl{OOWNHDOWN}''5l) - {RIGHT}BU ILDHGT - {RIGHT}/RNCDSRCID2"" - {RIGlITlIRNCone"" 
{RDHTlIRNCtwo"" ,.., {RIGHTlIRNCthree - ,.., {RDHTlIRNCfour - - {RDHTIIRNCfive - - {RIGHTlIRNCsix"" 
{OONTENTS DSRCID2,DSRCID,9,111}IRNDDSRCID2-
{GETl-UMBER ''ENTER BUILDING HEIGHT (METERS) FOR 190 DEGREES :",ONE}IRNDONE""
{GETMJMBER ''ENTER BUILDING HEDHT (METERS) FOR 200DEGREES:",TWO}IRNDT\\O""
{GETr-uMBER ''ENTER BUILDING HEDHT (METERS) FOR 210 DEGREES :",1HREE}RNDTI-lREE""
{GET~MBER ''ENTER BUILDING HEDHT (METERS) FOR 220 DEGREES :",R>UR}IRNDIUUR ,..,
{GETNUMBER ''ENTER BUILDING HEIGHT (METERS) FOR 230 DEGREES :",FIVElIRNDFIVE""
{GETMJMBER ''ENTER BUILDING HEIGHT (METERS) FOR 240 DEGREES :1I,SIXlIRNDSIX""
{GOlO}TABLE""{END}{OOWN}{DOWN}'~""{RIGHTlBUILDHGT"" {RIGI-IT}IRNCDSRCID2"" ,.., {RIGHT}IRNCone -- 
{RDHT}/RNCtwo"" ,.., {RIGHT}IRNCthree - - {RDHT}IRNCfour - -- {RIGHTIIRNCfive"" ,.., {RDHTlIRNCsix -- ,..,
{OONTENTS DSRCID2,DSRCID,9,111}IRNDDSRCID2""
{GETNUMBER ''ENTER BUILDING HEIGHT (METERS) FOR 250 DEGREES :'\ONE}IRNDONE-
{GETMJMBER ''ENTER BUILDING HEIGHT (METERS) FOR 260 DEGREES :'\1WO}IRNDT\\O
{GETNUMBER ''ENTER BUILDING HEIGHT (METERS) FOR 270 DEGREES :",1HREE}RNDTI-IREE-
{GETMJMBER ''ENTER BUILDING HEIGHT (METERS) FOR 280 DEGREES :1I,fOURlIRNDIUUR-
{GETNUMBER ''ENTER BUILDING HEDHT (METERS) FOR 290 DEGREES :",FIVElIRNDFIVE
{GETNUMBER "ENTER BUILDING HEIGHT (METERS) FOR 300 DEGREES :",SIXlIRNDSIX-
{GOlOlTABLE"" {END}{OOWNHDOWN}'~""{RIGHT}BUILDHGT"" {RIGl-ITlIRNCDSRCID2"" ,.., {RIGlITl/RNCone"" -
{RIGHT}IRNCtwo"" -- {RIGHTlIRNCthree - -- {RDHTlIRNCfour - -- {RDHTIIRNCfive"" - {RDHTlIRNCsix"" ,..,
{OONTENTS DSRCID2,DSRCID,9,117}IRNDDSRCID2-
{GETMJMBER ''ENTER BUILDING HEIGHT (METERS) FOR 310 DEGREES :II,ONEl/RNOONE""
{GETMJMBER IIENTER BUILDING HEDHT (METERS) FOR 320 DEGREES :1I,TWOl/RNDT\\O-
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{GET"'-lMBER ''ENTER BUILDING HEDHT (METERS) FOR 330 DEGREES :'\mREE},RNDmREE
{GET"'-lMBER ''ENTER BUILDING HEDHT (METERS) FOR 340 DEGREES :",fOUR}/RNDfOUR 
{GET"'-lMBER ''ENTER BUILDING HEDHT (METERS) FOR 350 DEGREES :",FIVE}/RNDFIVE
{GET"'-lMBER ''ENTER BUILDING HEDHT (METERS) FOR 360 DEGREES :",SIX}/RNDSIX
/RNDD5RCID-
{t.£NUBRAN<H DOWN}

WIDTH
BUILDING WIDrnS(IN METERS)
{IF < <RISC2> >TERM =2}{BRANCH WDLT} -
{GOlO}TABLE - {END}{OOWNHDOWN}'~ - {RIGHT}BUILDWID - {RIGHT}/RNCaiRCID - - {RIGHT}/RNCfEN- 
{RDHT}/RNCfWENTY - - {RDHT}/RNcrnIRTY - - {RDHT}/RNCfourty- - {RIGHT}IRNCFIFfY - - {RIGHT}IRNCSIXTY - 
tREOOMMENTS - {GOm}COMMENTS-
~URCE ID MAY BE mE SAME UNDUE IDENTIFIER AS U SED 10 DEIDTE LOCATION - {OOWN} {DOWN}
USER MAY SPECIFY A RM«JE OF ~URCESFOR WHICH mE BUILDING WIDrnS APPLY. - {IX)WN}{DOWN}
A RANGE OF SOURCES IS SPECIFIED BYENfERI~ 2~URCE ID'S SEPARATED- {DOWN}
BY A DMI-I, ie. SfACKl-SfACKlO. (~TE~ SPACES BETWEEN ID'S) - {OOWN}
{GETLABEL ''ENTER ~URCE ID FOR SELECfED SOURCE: ",DSRCID}
/RECOMMENTS - {GOm}COMMENTS-
IUR lHE ~ORTTERM M)DEL - - - {OOWN}{DOWN}
USER INPUTS 36 DIRECfDN-SPECIFIC BUILDING WIDlHS (IN METERS) - {OOWN}{DOWN}
BEGINNI~ WITH lHE 10 DEGREE FLOW VECIOR (WIND BLOWING TOWARD 10 - {OOWNHDOWN}
DEGREES FROM ~RTH)AND INCREMENTI~ BY 10 DEGREES - {OOWNHDOWN}
IN A CLOCKWISE DIRECfDN - {DOWN}
{GETNUMBER "ENTER BUILDING WIDlli (METERS) IUR 10 DEGREES :",TENlIRNDTEN
{GETt-UMBER ''ENTER BUILDING WIDlH (METERS) fOR 20 DEGREES :",TWEN1Y}/RNDTWENTY
{GETNUMBER ''ENTER BUILDING WIDlli (MEIERS) fOR 30 DEGREES :",TI-lIRTY}!RNDlli IRTY
{GETNUMBER ''ENTER BUILDING WIDlH (METERS) fOR 40 DEGREES :",IUURTY}/RNDIOURTY
{GETNUMBER ''ENTER BUILDING WIDlli (METERS) fOR 50 DEGREES :",FIFfY},RNDFIFfY
{GETr-uMBER ''ENTER BUILDING WIDlli (METERS) IOR 60 DEGREES :",SIXTY},RNDSIXTY-
{GOTO}TABLE - {END}{OOWNHDOWN}'~ - {RIGHT}BUILDWIO- {RIGHT}!RNCaiRCID2 - - {RIGHT}/RNCone- -
{RDHT}/RNOwo - - {RDHT}/RNCthree - - {RIGHT}!RNCfour - - {RIGHn !RNCfive - - {RIGHT}!RNCsix - 
{CONTENTS DSRCID2,DSRCID,9,117}/RNDDSRCID2-
{GETr-uMBER ''ENTER BUILDING WIDlli (METERS) IUR 70 DEGREES :",ONE}!RNDONE
{GETNUMBER ''ENTER BUILDING WIDlH (METERS) IUR 80 DEGREES :",T\VO}/RNDT\\O
{GETNUMBER ''ENTER BUILDING WIDlH (METERS) IUR 90 DEGREES :",lHREE},RNDlHREE 
{GETNUMBER ''ENTER BUILDING WIDlli (METERS) fOR 100 DEGREES :",IUUR}!RNDFOUR 
{GETNUMBER ''ENTER BUILDING WIDlH (MEIERS) IUR 110 DEGREES :",FIVE}/RNDFIVE
{GETNUMBER ''ENTER BUILDING WID1H (MEIERS) IUR 120 DEGREES :",SIX}/RNDSIX-
{GOTO}TABLE - {END}{OOWNHDOWN}'~ - {RIGHT}BUILDWID - {RIGHT}/RNCaiRCID2 - - {RIGHT}IRNCone - 
{RDHT}!RNOwo- -{RDHT}!RNCthree- -{RIGHT}!RNCfour- -{RIGHT}!RNCfive- -{RI3HT}!RNCsix-
{CONTENTS DSRCID2,DSRCID,9,117}!RNDDSRCID2-
{GETNUMBER ''ENTER BUILDING WIDlli (METERS) fOR 130 DEGREES :",ONE}/RNOONE 
{GETNUMBER ''ENTER BUILDING WID1H (METERS) IUR 140 DEGREES :",lWO}IRNDTWO
{GETNUMBER ''ENTER BUILDING WIDlli (METERS) fOR 150 DEGREES :",1HREE}IRNDlHRffi
{GET"'-lMBER ''ENTER BUILDING WIDlli (METERS) IUR 160 DEGREES :",IUUR}/RNDFOUR 
{GETNUMBER ''ENTER BUILDING WIDlli (METERS) fOR 170 DEGREES :'''FIVE}/RNDFIVE -
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{GET~MBER''ENTER BUILDING WIDnI (MElERS) R:>R 180 DEGREES :'''SIX}~NDSIX-

{GOTO}TABLE - {END}{OOWNHDOWN}'~ - {RIGHT}BUILDWID - {RIGHT}~NCIl)RCID2 - - {RIGHT}/RNCone - 
{RDHT}~NQwo- -{RDHT}~NCthree- -{RDHT}!RNCfolU'- -{RDHTI!RNCfive- -{RDHT}!RNQix--
{ooNlENTS DSRCID2J)SRCID,9,117}~NDDSRCID2-
{GETl-UMBER ''ENTER BUILDING WIDlH (MElERS) R:>R 190 DEGREES :",ONE}~NOONE
{GET~MBER ''ENTER BUILDING WIDnI (METERS) R:>R 200 DEGREES :",lWO}/RNDT\\O
{GETI-UMBER ''ENTER BUILDING WIDnI (MElERS) R:>R 210 DEGREES :",lHRFE}!RNDnlRFE
{GETl-UMBER ''ENTER BUff..DING WIDnI (METERS) R:>R 220 DEGREES :",R:>UR}!RNDFOUR 
{GETI-UMBER ''ENTER BUff..DING WIDllI (METERS) R:>R 230 DEGREES :",FIVE}!RNDFIVE
{GETI-UMBER ''ENTER BUff..DING WIDllI (MElERS) R:>R 240 DEGREES :",SIX}!RNDSIX-
{GOlO}TABLE - {END}{OOWN}{OOWN}'~ - {RIGHT}BUILDWID - {RIGHT}!RNCIl)RCID2 - - {RIGHT}/RNCone - 
{RDHT}/RNQwo - - {RDHT}/RNCthree - - {RDHT}!RNCfour - - {RDHTI!RNCfive - - {RDHT}!RNQix - 
{ooNlENTS DSRCID2,DSRCID,9,117}!RNDDSRCID2-
{GET~MBER ''ENTER BUILDING WIDTI-I (MElERS) R:>R 250 DEGREES :",ONE}/RNOONE
{GETl-UMBER ''ENTER BUILDING WIDllI (METERS) R:>R 260 DEGREES :",lWO}/RND1WO
{GETI-UMBER ''ENTER BUILDING WIDllI (METERS) R:>R 270 DEGREES :",lliREE}/RNDnIRFE
{GETl-UMBER ''ENTER BUILDING WIDTI-I (METERS) R:>R 280 DEGREES :",R:>UR}/RNDFOUR 
{GETI-UMBER ''ENTER BUILDING WIDllI (METERS) fUR 290 DEGREES :",FIVE}/RNDFIVE
{GET~MBER ''ENTER BUILDING WIDllI (METERS) R:>R 300 DEGREES :",SIX}!RNDSIX-
{GOlO}TABLE -{END}{OOWN}{OOWN}'~-{RIGHT}BUILDWID-{RIGHT}/RNCIl)RCID2 - -{RIGHT}/RNCone-
{RDHT}!RNOwo - - {RKiHT}/RNCthree - - {RDHT}/RNCfour - - {RKiHTIIRNCfive - - {RDHT}!RNCsix - 
{ooNlENTS DSRCID2,DSRCID,9,117}!RNDDSRCID2-
{GETl-UMBER "ENTER BUILDING WID1H (METERS) fUR 310 DEGREES :'''ONE}!RNOONE
{GETl-UMBER ''ENTER BUILDING WIDnI (MElERS) R:>R 320 DEGREES :",lWO}/RNDT\\O
{GETI-UMBER "ENTER BUILDING WIDllI (METERS) R:>R 330 DEGREES :",lHRFE}IRNDnIRFE
{GETI-UMBER ''ENTER BUILDING WIDlli (METERS) fUR 340 DEGREES :",R:>UR}IRNDFOUR 
{GETI-UMBER "ENTER BUILDING WIDTI-I (METERS) R:>R 350 DEGREES :",FIVE}IRNDFIVE
{GETI-UMBER ''ENTER BU ILDING WIDllI (METERS) R:>R 360 DEGREES :'"SIX}IRNDSIX
IRNDD~CID-

{MHNUBRANOI DOWN}

LOWBOl-"ID
CALaJLATE ''LOWER BOUND" CONCENTRATDNS
{IF < <RISC2> >'ImM=2}{BRANCH LBLT} -
{GOlO}TABLE - {END}{OOWNHDOWN}'~ - {RIGHT}LOWBOUND - {RKiHT}IRNCDSRCID - - {RlGHT}IRNCfEN - 
{RDHT}IRNCIWEN1Y - - {RDHT}IRNClliIRTY - - {RKiHTlIRNCfourty - - {RIGHT}/RNCFIFfY - - {RIGHT}IRNCSIXfV - 
!REOOMMENTS - {GOlO}COMMENTS-
~URCE10 MAV BE nIE SAME U NOUE IDENTIFIER AS USED 10 DE~TELOCATION - {OOWN}{DOWN}
USER MAY SPECIFYARA~EOF~URCESFORnIE LOWER roUNDS CALCULATIONS. -{OOWNHOOWN}
A RANGE OF SOURCES IS ~ECIFIED BY ENfERI~ 2~URCE ID'S SEPARATED- {DOWN}
BY A DNH, i.e. STACKl-STACKlO. (flUTE r-o SPACES BElWFEN ID'S) - {OOWN}
{GElLABEL ''ENTER ~URCE ID FOR SFLECfED SOURCE: ",DSRCID}
IREOOMMENTS-{GOlO}COMMENTS-
fUR nIE~ORTTERMM:>DEL-- -{OOWN}{DOWN}
USER INPUTS 36 DIREcrDN-~ECIFIC LOWER roUND WAKE OPTIONS SWITCHES - {OOWN}{DOWN}
BEG INNING WITH '!HE 10 DEGREE FLOW VECIOR (WIND BLOWING TOWARD 10 - {OOWNHDOWN}
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DEGREES FROM flVRTH) AND INCREMENTIr-D BY 10 DEGREES - {OOWNHDOWN}
IN A ClOCKWISE DIRECfDN - {DOWN}{DOWN}
ASWlTCHVALUEOFOMEANSlOUSEmEUPPEROOUND(REGULAlORYDEFAULT)-{DOWN}{OOWN}
A SWITCH VALUE OF 1 MEANSlO USE mE LOWER BOUND FOR lliATSECIDR.-
{GETI'UMBER "ENlER SWITCH VALUE OF OOR 1 fOR 10 IEGREES ~',TEN},RNDTEN-

{GETl-UMBER 'ENTER SWITCH VALUE OF OOR 1 fOR 20 IEGREES ~"1WENTY},RND1WENIY
{GETl-UMBER 'ENTER SWITCH VALUE OF OOR 1 fOR 30 IEGREES ~t,mIRTY},RNDlH IRTY
{GETl-UMBER "ENTER SWITCH VALUE OF OOR 1 fOR 40 IEGREES ~'.FOURTY},RNDFOURTY

{GETl-UMBER "ENTER SWITCH VALUE OF OOR 1 fOR 50 IEGREES ~t,FIFfY},RNDFIFfY-

{GETl-UMBER "ENTER SWITCH VALUE OF OOR 1 fOR 60 IEGREES ~',SIX1Y},RNa;IXTY-

{GOlD}TABLE - {END}{OOWNHDOWN}''&) - {RIGHT}lDWBOUND- {RDHT},RNCDSRCID2 - - {RIGHT}IRNCone - 
{RDHT},RNCtwo- -{RDHT},RNahree- -{RDHT},RNCfour- -{RDHTIIRNCfive- -{RDHT},RNCsix-
{CDNTENTS DSRCID2DSRCID,9,117},RNDDSRCID2-
{GETlUMBER "ENTER SWITCH VALUE OF OOR 1 fOR 70 IEGREES ~',ONE},RNOONE

{GETl-UMBER "ENTER SWITCH VALUE OF OOR 1 fOR 80 IEGREES ~t,TWO}IRND1WO

{GETlUMBER 'ENTER SWITCH VALUE OF OOR 1 fOR 90 IEGREES ~t,mREE},RNIJIHREE

{GETlUMBER ''ENTER SWITCH VALUE OF OOR 1 fOR 100 DEGREES :",fOUR}RNDfOUR 
{GETNUMBER ''ENTER SWITCH VALUE OF OOR 1 fOR 110 DEGREES :",FIVE},RNDFIVE-
{GETl-UMBER ''ENTER SWITCH VALUE 0 F 0OR 1 fOR 120 DEGREES :",SIX},RNDSIX -
{GOlD}TABLE - {END}{OOWNHDOWN}'~ - {RIGHT}lDWBOUND - {RDHT},RNCDSRCID2 - - {RIGHT}IRNCone - 
{RDHT},RNCtwo - - {RDHT},RNahree - - {RDHT},RNCfour - - {RDHT}IRNCfive - - {RDHT}IRNCsix - 
{CDNTENTS DSRCID2,DSRCID,9,117},RNDDSRCID2-
{GETNUMBER ''ENTER SWITCH VALUE 0 F 0OR 1 fOR 130 DEGREES :",0NE},RNOONE 
{GETIUMBER ''ENTER SWITCH VALUE OF OOR 1 fOR 140 DEGREES:",TWO},RNDT\\O
{GETNUMBER ''ENTER SWITCH VALUE OF OOR 1 fOR 150 DEGREES :",mREE},RNDmREE
{GET~JMBER''ENTER SWITCH VALUE OF OOR 1 fOR 160 DEGREES :",fOUR}RNDfOUR 
{GETNUMBER "ENTER SWITCH VALUE OF OOR 1 fOR 170 DEGREES :",FIVE}IRNDFIVE
{GETNUMBER ''ENTER SWITCH VALUE OF OOR 1 fOR 180 DEGREES :",SIX},RNDSIX-
{GOlD}TABLE - {END}{OOWNHDOWN}'~ - {RIGHT}lDWBOUND - {RDHT},RNCDSRCID2 - - {RIGHT}IRNCone - 
{RlJHT}IRNCtwo - - {RlJHT}IRNCthree - - {RDHT}IRNCfour - - {RlJHTI,RNCfive - - {RDHT}IRNCsix - 
{CDNTENTS DSRCID2DSRCID,9,117}IRNDDSRCID2-
{GETNUMBER "ENTER SWITCH VALUE OF OOR 1 fOR 190 DEGREES :",ONE},RNOONE
{GETlUMBER ''ENTER SWITCH VALUE OF OOR 1 fOR 2OODEGREES:",TWO}IRNDT\\O
{GETl'UMBER "ENTER SWITCH VALUE OF OOR 1 fUR 210DEGREES:'''1HREE}IRND1HREE
{GET?'UMBER ''ENTER SWITCH VALUE OF OOR 1 fOR 220 DEGREES :",fUUR}RNDfOUR 
{GETNUMBER ''ENTER SWITCH VALUE OF OOR 1 fOR 230DEGREES:",FIVE}IRNDFIVE
{GETl'UMBER ''ENTER SWITCH VALUE OF 0OR 1 fOR 240 DEGREES :",SIX}IRNDSIX -
{GOlD}TABLE - {ENDHOOWNHDOWN}"~ - {RIGHT}lDWBOUND - {RlJHT},RNCDSRCID2 - - {RIGHT}IRNCone - 
{RDHT}IRNCtwo - - {RDHT}IRNCthree - - {RDHT}JRNCfour - - {RDHT}JRNCfive - - {RDHT}IRNCsix - 
{CDNTENTS DSRCID2DSRCID,9,117}IRNDDSRCID2-
{GETlUMBER ''ENTER SWITCH VALUEOFOOR 1 fOR 250DEGREES:",ONE}/RNOONE-
{GETl'UMBER "ENTER SWITCH VALUE 0 F 0OR 1 fUR 260 DEGREES :",TWO},RNDT\\O 
{GETflUMBER ''ENTER SWITCH VALUE OF OOR 1 fOR 270DEGREES:",mREE},RNDnIREE
{GETl'UMBER ''ENTER SWITCH VALUE OF OOR 1 fOR 280 DEGREES :",fUUR}RNDfOUR 
{GET?'UMBER ''ENTER SWITCH VALUE OF OOR 1 fOR 290 DEGREES :",FIVE},RNDFIVE-
{GETl-UMBER ''EN1ER SWITCH VALUE 0 F 0OR 1 fOR 300 DEGREES :'\SIX}JRNDSIX -
{GOlD}TABLE - {END}{OOWNHDOWN}"~ - {RIGHT}LOWBOUND - {RDHT},RNCDSRCID2 - - {RIGHT}/RNCone - -



{RDHTlJRNCtwo - - {RDHTlJRNCthree - - {RDHTlJRNCfour - - {RDHnIRNCfive - - {RDHTlJRNCsix - 
{ffiNTENTS DSRCID2j)SRCID,9,117},RNDDSRCID2-
{GETN.JMBER ''ENTER SWITCH VALUE OF OOR 1 IUR 310 DEGREES :/I,ONElJRNOONE
{GETN.JMBER "ENTER SWITCH VALUEOFOOR1 IUR 320DEGREES:/I,T\\OlJRNDT\\O
{GETN.JMBER ''ENTER SWITCH VALUE OF 0OR 1 IUR 330 DEGREES :,.,1HREE}JRND1HREE 
{GETN.JMBER ''ENTER SWITCH VALUEOFOOR 1 IUR 340DEGREES:/I,fOUR},RNDIUUR
{GETN.JMBER ''ENTER SWITCH VALUE OF OOR 1 fUR 350 DEGREES :/I,FIVElJRNDFIVE -
{GETN.JMBER ''ENTER SWITCH VALUE 0 F 0OR 1 fOR 360 DEGREES :/I,SlXlIRNDSIX 
{NHNUBRANaI DOWN}

RETURN
REnJRN 10~URCEMENU
{NHNUBRANaI ~}

CONTINUBSBASON a HOUR IISTARIHOURIMONTIIfSEASONEMISFACS I ' , , , ,

w
w
o

EMISSION RATES VARY SEASONAEMISSION RATES VARY MONTtLY EMISSION RATES VARY BY HOLR -RATES VARY BY SPffiD AND S'RATES VARY BY~N A: HOUR -ORETLRNTO SOLRCE ~NU

{GOTO}TABLE-{END}{DOWN}{D(GOTotTABLE-{END}{OOWN}{D<{GOTO}TABLE-{END}{OOWN}{D<{GOTO}COMt-ENTS-{DOWN}{GOTotTABLE-{END}{DOWN}{OOW{~NUBRArcHSO}

EMiSFACT -{ RIGtm~Na5RCIDEMISFACr-{RIGtm ~NCeRCID""BMISfACT-{RIGtn'} ,RNCmRCID 'NPUT36 -STAR" VALlES-{ DOEMiSFACr -{RIGtn'} ~NCl?SRCID--{RIGHf}SEAStR -{ RIGtm ,RNCam - -{ RIGtm~NCIWO- - {RIGHl} ,RNCIlIREE -lRIGtm ,RN<F OUR '

,lmCOMMENTS- ,lmCOMMENTS- {GOTO}TABLE-{END}{RIGHfHD<{GOTO}TABLE-{END}{OOWN{GOTO}TABLE-{END}{RIGHfHDOWN}-SO-{RIGHn

{GOTO}COMtENTS- {GOTotCOMtt£NTS- EMlSFACT-{RIGtn'}~NCl5RCID"'EMiSFACT-{RIGtm ,RNa5REMISFACT-{RIGtn'}~NCelRCID2--{RIGHf}SEAStR -{RIGHI'},RN03- -{RIGtn'},RH04 - -{ RIGtm,RHOS - -{RIGtn'} N06- -{ RIGt«}.R

SOLRCE ID MAY BETt£~ Uf60LRCE ID MAY BE THE SAME UN,lmCOMMENTS- ,lmCOMMENTS- ,A?COMMENTS-

USER MAYSPeCFY A RANGE OF tuSER MAYSPBCFY A RANGE OF S4GOTO}COMMENTS- {GOTO}COMttENTS- {GOTO}COMMENTS-

A RANGE OF SOLRCES IS SPECF I.... RANGE OF SOLRCES IS SPeCFIBSOLRCE ID MAY BE Tt£ SAME UMSOLRCE ID MAY BE Tt£ SAMESOLRCE 10 MAY BE Tt£ SAME UN QUE I DENTF IERAS USED TO DENOTE lOCAn ON- (DO~{ DOWN}

BY ADASt\ ie. STA<Kl-STA<Klo.BY ADASIi ie. STA<Xl-STA<Xlo. USER MAYSPECFYARANGEOP S<USERMAYSPECFYARANGECUSERMAYSPECFYARANGEOF SOLRCESfOR WHlCHTI£ BUILDING t£IGHTSAPPLY. -{DO~{DOWN}

{GETLA8EL-eNTER SOLRCE IOF ~ GETLABEL-eNTER SOLRCE IDF OA RANGE OF SOLRCES IS SPECF IRA RANGE OF SOLRCES IS SPeCARANGE OF SOLRCES IS SPECF lED BY ENTERING 2 SOURCE ID'S SEPARATED -{ DOWN}

{GOTO}COMtENTS- {GOTO}COMtENTS- BYADASIi ie. STACK1-STA<KIo. BYADASIi ie. STA<Kl-STACBY ADASti ie. STA<Kl-STA<Klo. (NOTE NO SPACES BETWEEN ID'S)-{DOWl't

FOR THE SHORT TERM MODB.. - .fOR Tt£ SHORT TERM MODB.. - -{ GETLABB.. -eNTER SOLRCE IDF O{G ETLABEL -eNTER SOLRCE I( GEm.ABEL "ENTER SOURCE IDF OR SB..ECTED SOLRCE: :ESRCID}

USER INPUTS4 SEASONAL EM ISSIcUSE!R INPUTS12 MO NnLY EM ISSI<{ GOTO} COMMENTS - {GOTO} COMtt£NTS - {GOTO} COMMENTS-

WINTER, SPRING, SUMtoB. FALl"'" PEB, MAR, APR, MAY. I~ FOR Tt£SHORTTERMMODEL --POR Tt£SHORT TERM MODEFOR Tt£SHORT TERM MODEL -- -{DOW!'t{DOWN}

{GETNUMBER "ENTER WINTER EI{ GETNUMBER -eNTER JANUARY BUSER INPUTS24 HO URLY EMISSIO fUSER INPUTS 36 EM ISSION RA'1USER IN PUTS 24 HO LRLY EMISSION FACTORS STARTING WI TH 1 AM - {DOWN!{ DOWN}

{GETNUMBER -eNTER SPRING EM GETNUMBER -eNTERF EBRUARY (GETNUMBER -eNTER1:00 AMEMI( GOTO) TABLE -{ UP},RNCFORFOR EAOf OF Tt£4 SEASONS IN TtEF OLLOWING ORDER : -- {DOWN} { DOWN}

{GETNUMBER -eNTER SUMMERE{G ETNlMBER"ENTER MARCH EM!{ GETNUMBER -eNTER 2:00 AMEMI( GOTO} ONE - ~NDONE - WI~ SPRING, SUMMER, II ALL -{DO~

{GETNUMBER -eNTERF ALL EMlS( GETNUMBER -eNTER APRn. EMlS( GETNUMBER -eNTER 3:00 AMEMI(IIOR FORl,I,lZ,l.STAR1} {GOTO} TABLE -{ UP},RN<FORl --

~DESRCID- ~DWINT-,RN£S' GETNUMBER -eNTER MAY EMISSI{ GETNUMBBR -eNTER 4:00 AMEMI tGOTO} TABLE -{ END}{DOWN{ LET SRCIDZ SRCI~ ,RNlmCID2-

{t.£NUBRAfCH SO} {GETNUMBER-eNTERJUNEEMIS~GETNUMBER -eNTER S:OO AMEMI£MlSFACT-{RIGtm ,RNCffiR( GOTO}COMMENTS-,RECOMt.£NTS-{ DOW'"{RIGt«} WlNlER 

{GETNUMBER -eNTER IlLY EMlSS( GETNUMBER -eNTER 6:00 AMEMI( LETSRCIDZ SRCI~ ,RNlERCI{PORIIORl,I,lZ,l,HOlJRl}

{GETNUMBER"ENTERAUGUSTEh(GETNUMBER-eNTER7:00AMEMI(GOTO}ONE-,RNDONE- {GOTO}TABLE-{ENDHDOWN}{DOWN}-SO-{RIGt«}

{GETNUMBBR -eNTER SEPTEMBER{ GETNUMBER -eNTER 1:00 AMEM I(F OR IIOR1,l,lZ,l,STARl} EMISFACT-{RIGt«} ,RNCFSRCID2- -{RIGKr}SEASt-R -{RIGtm.RNC~- -{ RIGtm .RNCIWO - -{RIGHl}.RNCIHREE - IIRIGt«} ,RN<FOUR

{GETNUMBER -eNTER OCTOBER E( GETNUMBER -eNTER 9:00 AMEMI( GOTO} TABLE -{ END}{DOWN{ LET SRCIDZ SRCIQ ,RNlERCID2

{GETNUMBER-eNTERNOVEM8ER{GETNUMBER"ENTERI0:00AMEMEMISFACT-{RIGHIl~NCffiR(GOTotTABLE-{ENDHRIGHf}{DOWN}-SO-{RIGHIl

{GETNUMBER -eNTER DECEMBER{ GETNUMBER -eNTER11 :00 AMEM{LETSRCIDZ SRCI~ EMiSFACT-{RIGt«}.RNCelRCID2- -{RIGHf}SEAStR -{RIGtm,RNa3- -{RIGHI'},RH04 - -{RIGtm,RHOS- -{RIGt«}~N06--{RIGt«}.R

,RNDESRCID - ,RNDJAN - ,RmFEB f GETNUMBER -eNTER12:00 NOON' LET SRCIDZ SRCIQ ,RNlmCI{ LET SRCIDZ SRCI~ ,RNlmCID2-

{~NUBRAfCH SO} {GETNUMBER -eNTER1:00 PM EMI!l GOTO} ONE - ~NDONE - {GOTO} COMMENTS - ,REa>MMENTS -{ DOWN}{RIGt«} SPRING -

{GETNUMBER-eNTER2:00 PM EMI!lPORFOR1,I,IZ,1,STARl} {FOR FORl,I,IZ,I,HOURl}

{GETNUMBER -eNTER 3:00 PM EMlSRNDSRCID-,RNDlORl - {GOTO}TABLE-{END}{DOWN}{DOWN}-SO-{RIGt«}

{GETNUMBER -eNTER 4:00 PM EMI!l MENUBRAfCH SO} EMiSFACT -{ RIGtnl~N<ERCID2- - {RIGHf}SEAStR -{ RIGHTl.RNCOOE - -{ RIGHI'} ,RNCIWO - - {RI GHl} .RNCIl-IREE - r{ RIGHTl.RN<FOlJR

(GETNUMBER -eNTER s:oo PM EMISSiON II ACTOR: ~11) {LET SRCIDZ SRCIQ ,RNlmCID2-

{GETNUMBER-eNTER6:OO PM EMiSSIONPACTOR: ~1S} {GOTotTABLE-{END}{RIGKf}{DOWN}-SO-{RIGt«}

{GETNUMBER -eNTER 7:00 PM EMISSION FACTOR: :19} EMiSFACI -{ RIGtm ~.NCeRCID2- - {RIGHf}SEAStR -{ RIGtm ,RNa 3 - -{ RIGHI'} .RN04 - -{ RIGtm ,RHOS - -{ RIGt«} fNC16 - -{ RIGt«}.R

{GETNUMBER -eNTER 1:00 PM EMISSION FACTOR: :2Ot {LET SRCIDZ SRCIQ ,RNlERCID2-

{GETNUMBER -eNTER 9:00 PM EMISSION FACTOR: ~21} { GOTO} COMMENTS-.RBCOMMENTS -{ DOW~{RIGt«} SUMMER -

{GETNUMBER-eNTERI0:00 PM EMISSION FACTOR: :m {PORFORl,I.IZ,l.HOUR1}

{GETNUMBER -eNTER11 :00 PM EMISSION FACTOR: ~23} {GOTO} TABLS-{ BNDHDOWN}{ DOWN} -SO-{ RIGt«}

{GETNUMBER -eNTERI2:00 MlDNIGHfEMISSIONFACI'OR: -,24} EMiSFACT-{RIGt«}~NCffiRCID2- -{RIGHf}SEAS~ -{RIGtm,RNCam- -{RIGHI'},RNCIWO- -{RIGI-fIl,RNCIlIREE- t{RIGt«},RNQ10LR

~DESRCID- ~DONE - ~NDTWO - .RNDTHREE - ,RNIJl OUR -1 LET SRCIDZ SRCI~ ,RNlmCID2-



{t.£N~HS~ {GOTO}TABLE-{BND}{RIGKI'}{DOWN}"SO-{RIOH11

BMiSFAcr-{RI0H11,RNCelRCID2- -{RIOKI'}SEAStR -{RI0H11AUK13- -{RIGH11,QNQ4 - -{RIGtm ,QNQS- -{RIOH11 fNa6- -{RIGH'll,R

{LET SRCIDZ SRCI[1 ,RNDlRCID2-

{OOT~COMto£NTS-,RBCX)MMBNTS-{DOWM{RIOH11FALL-

{FOR FOR1,l,l2,l, HOlR1}

{MENU BRAlCH SO}

eN
W
......

SEASCI'I
EMISSDNRAlESVARYSEMDNALLY
{GOID}TABLE - {END}{OOWNHDOWN}'~ - {RIGHT}
EMISFACf - {RIGHT}JRNCESRCID -- - {RIGHT}SEMDN -{RIGHf}JRNCWINT -- - {RIGHT}JRN<:q>R - - {RIGHT}JRNOUM - -- {RDHTIIRNCFALL - 
JREOOMMENTS -
{GOTO}COMMENTS-
~URCE ID MAY BE mE SAME U NOUE IDENTIFIER AS USED 10 DEr-DTE LOCATION - {OOWN}{DOWN}
USER MAY SPECIFY A R.AmE OF &lURCES FOR WHICH mE BUILDING HEDHTS APPLY. - {DOWNHDOWN}
A RANGE OF SOURCES IS ~ECIFIED BYENfERI~ 2 &lURCE ID'S SEPARATED- {DOWN}
BY A DMH, i.e. STACKl-STACKlO. (~TE~ SPACES BETWffiN ID'S)--
{GETLABEL ''ENTER ~URCE ID FOR SELECfED SOURCE: '''ESRCID}
{GOTO}COMMENTS-
lOR mE g.{ORT TERM K>DEL - - - {OOWN}{DOWN}
USER INPUTS 4 SEMONAL EMISSDN FACIORS IN mE FOLLOWING ORDER: -- {OOWN}{DOWN}
WINTER, SPRING, 5UMMER, FALL-
{GETl\UMBER ''ENTER WINlER EMI~IONFACTOR: '''WINT}
{GET~MBER "ENTER ~RING EMI~ION FACTOR: '''~R}

{GETl-UMBER ''ENTER 5UMMER EMISSDN FACIOR: '''SUM}
{GETl\UMBER ''ENTER FALLEMISSDN FACIOR: ",FALL}
IRNDESRCID - JRNDWINT - IRNDg> R -IRNOSUM - JRNDFALL 
{MHNUBRANOI !D}

MONTH
EMISSDN RAlES VARY MON1HLY
{GOTO}TABLE - {END}{OOWNHDOWN}"~ - {RIGHT}
EMISFACf - {RIGlIT}IRNCESRCID - - {RIGHT}MONlH - {RIGHT},RNCJAN- - {RIGHT}JRNCFEB - - {RIGHT}IRNCMAR - - {RIGHT}JRNCAPR - - {RIGHT}IRNCMAY - 
{RDHT}JRNCJUNE - - {RIGHT}IRNCJULY - - {RIGHT}IRNCAUG -- - {RDHTIIRNCSEPT - - {RIGHT}IRNOOCT -- - {RIGHT}IRNCNOV - -- {RKJHT}/RNCDEC -- 
JREOOMMENTS -
{GOTO}COMMENTS-
5DURCE ID MAY BE mE SAME U NOUE IDENTIFIER AS U SED 10 DE~TELOCATION - {OOWN}{DOWN}
USER MAY SPECIFY AR.AmEOF~URCESFORWHICH mE BUILDING HEKJHTSAPPLY. -{DOWNHDOWN}
A RANGE OF SOURCES IS ~ECIFIED BY ENfERI~ 2 &lURCE ID'S SEPARATEO- {DOWN}
BYADMH, i.e. STACKl-STACKlO. (~TE~SPACESBETWFENID'S)-
{GE'ILABEL ''ENTER 5DURCE ID FOR SELECfEDSOURCE : ",ESRCID}
{GOTO}COMMENTS-
lOR mE g.{ORT TERM K>DEL - - - {OOWN}{DOWN}
USER INPUTS 12 MON1HLYEMISSDN FACIORS INTI-IE FOLLOWINGORDER:-{OOWN}{DOWN}
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JAN, FEB, MAR, APR, MAY, JUNE, JULY, AUG, SEPT, Ocf, NOV, DEC
{GETl'UMBER "ENTER JMU ARY EMISSDN FACIOR: ")AN}
{GETl-UMBER "EN1ER FEBRUARY EMI~ION FACTOR: ",FEB}
{GETl'UMBER ''ENTER MARCH EMISSION FACfOR: ",MAR}
{GETl'UMBER ''ENTER APRIL EMI~ION FACfOR : ",APR}
{GETl-UMBER ''ENTER MAYEMI~ION FACfOR: ",MAY}
{GETl-UMBER ''ENTER JUNE EMISSDN FACIOR : ")ONE}
{GETl'UMBER "ENTER JULY EMISSDN FACIOR: ")ULY}
{GETl-UMBER ''ENTER AUGUST EMISSDN FACIOR: ",AUG}
{GETl'UMBER ''ENTER SFPTEMBER EMISSDN FACIOR : '''SFPT}
{GETl'UMBER ''ENTER OCIOBER EMI~IONFACfOR: '''Ocf}
{GETl'UMBER ''ENTER ~VEMBFR EMISSDN FACIOR: ",NOV}
{GETl'UMBER ''ENTER DECEMBER EMISSDN FACIOR: ",DEC}
,RNDESRCID - ,RNDJAN - ,RNDfEB -/RNDMAR -/RNDAP R - ,RNDMAY - ,RNDJUNE - ,RNDJULY -/RNDAUG - ,RNDSEPT -IRNOOCf -IRNONOV -IRNOOEC
{MHNUBRANOI ~}

HOUR
EMISSDN RA1ES VARY BY HOUR-QF-OAY
{GOlO}TABLE - {ENO}{OOWN}{OOWN}'~ - {RIGHT}
EMISFACf - {RIGHT}IRNCESRCID - - {RIGHT}HROFDY - {RIGHT}IRNCONE - - {RIGHT}IRNCTWO - - {RIGHT}/RNCIHRFE - - {RIGHT}IRNCfOUR - - {RIGHT}
IRNCFIVE - - {RIGHTI/RNCSIX - - {Rk3HT}/RNCSEVEN - - {RIGHT}IRNCEk3HT- - {RIGHT}IRNCNINE -- - {RIGIIT}IRNCfEN - - {RIGHT}IRNCII ,... - {Rk3HT}IRNC12 - 
{GOTO}TABLE - {END}{RIGHTHOOWN}'~ ,... {RIGHT}
EMISFACf - {RIGlIThRNCESRCID - - {RlGHT}HROFDY - {RIGIIT}/RNC13 - - {RIGHTIIRNC14 - - {RIGHT}IRNC15 - - {RIGHTIIRNC16 - - {RIGI-IT},RNC17 - 
{RDHT}IRNC18 - - {RIGHT}/RNC19 - - {RIGHT}/RNC20- ,... {RIGHT}/RNC21 -- - {RIGHT},RNC22- - {RIGHT}IRNC23 - - {RIGHT}IRNC24 - -
/REOOMMENTS -
{GOlO}COMMENTS-
~URCE ID MAY BE lHE SAME UNDUE IDENTIFIER AS USED 10 DE~TELOCATION -- {OOWN}{OOWN}
USER MAY SPECIFY A RMoUE OF ~URCESFOR WHla-IlHE BUILDING HEIGHTS APPLY. -- {OOWNHOOWN}
A RANGE OF SOURCES IS ~ECIFIED BY ENfERI~ 2~URCE ID'S SEPARATEO- {DOWN}
BY A DMH, i.e. STACKl-STACKlO. (~TE~ SPACES BETWEEN ID'S) -- {OOWN}
{GETLABEL ''ENTER ~URCE ID FOR SELEerED SOURCE: ",ESRCID}
{GOlO}COMMENTS-
fOR lHE ~ORTTERM M:>DEL - - -- {OOWN}{OOWN}
USER INPUTS 24 HOURLY EMI~ION FACfORS STARTIm WITH 1 AM : - {OOWN}
{GET~MBER ''ENTER 1:00 AM EMI~ION FACfOR: ",ONE}
{GETNUMBER ''ENTER 2:00 AM EMI~ION FACfOR: ",TWO}
{GETNlJMBER 'ENTER 3:00 AM EMI~ION FACfOR: '''lHREE}
{GET~MBER''ENTER 4:00 AM EMI~ION FACfOR : ",fOUR}
{GET~MBER ''ENTER 5:00 AM EMI~ION FACfOR: ",FIVE}
{GETNUMBER ''ENTER 6:00 AM EMI~ION FACfOR: ",SIX}
{GETl'UMBER ''ENTER 7:00 AM EMI~ION FACfOR: ",SEVEN}
{GETNUMBER ''ENTER 8:00 AM EMI~ION FACfOR: ",EDHTI
{GETNUMBER ''ENTER 9:00 AM EMI~ION FACfOR : ",NINE}
{GETl'UMBER ''ENTER 10:00 AM EMISSION FACfOR: ",TEN}
{GETNUMBER ''ENTER 11:00 AM EMISSION FACfOR: '\ll}
{GETl'UMBER ''ENTER 12:00 r-ooN EMISSDN FACIOR: ",12}
{GETNUMBER "ENTER 1:00PM EMISSION FACfOR: ",13}
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{GET~MBER ''ENTER 2:00PM EMISSION FACTOR: ",14}
{GETNJMBER ''ENTER 3:00PM EMISSION FACTOR: ",lS}
{GETr-uMBER ''ENTER 4:00 PM EMISSION FACTOR: ",16}
{GETr-uMBER ''ENTER 5:00PM EMISSION FACTOR: ",17}
{GETr-uMBER ''ENTER 6:00PM EMISSION FACTOR: ",!8}
{GETr\UMBER ''ENTER 7:00PM EMISSION FACTOR: ",19}
{GETr\UMBER ''ENTER 8:00PM EMISSION FACTOR: ",lO}

{GETNJMBER ''ENTER 9:00PM EMISSION FACTOR: ",21}
{GETr\UMBER ''ENTER 10;OOPMEMISSDN FACIOR: ",22}
{GET~MBER ''ENTER 11:00PMEMISSDN FACIOR: ",23}
{GETr\UMBER ''ENTER 12:00 MIDNkJHT EMI~IONFACfOR: ",24}
/RNDESRCID - IRNDONE -/RNDT\\O -IRNDlHREE - /RNDIOUR -IRNDFIVE - IRNDSIX- IRNDSEVEN - IRNDEIGHT - /RNDNlNE - tRNDTEN 
/RND11 -IRND12 -/RND13 -IRND14-/RND15 -/RND16 -IRND17 -IRND18 -/RND19 -/RND20 -/RND21 -IRND22 - IRND23 -/RND24 
{MHNUBRANOI g)}

STAR
RATES VARY BY g>EEDANDSTABIT...ITYCATEGORY
{GOlO}COMMENTS- {DOWN}
INPUT 36 "SfAR" VALVES - {DOWN}
{GOTO}TABLE - {END}{OOWNHDOWN}''g) - {RIGHT}
EMISFACT - {RIGHf}IRNCESRCID - - {RIGHT}STAR - {RIGHf}IRNCONE - 
/RECOMMENTS -
{GOTO}COMMENTS-
5DURCE ID MAY BE lHE SAME UNDUE IDENTIFIER AS U SED 10 DEl'OTE LOCATION - {OOWN}{DOWN}
USER MAY SPECIFYARA~EOF 5DURCES FOR WHim lHE BUILDING HEkJHTSAPPLY. -{DOWNHOOWN}
A RANGE OF SOURCES IS g>ECIFIED BYENfERI~ 2 5DURCE ID'S SEPARATED- {DOWN}
BY A DMH, i.e. STACK1-SfACKlO. (r-vTE~ SPACES BE1WFEN ID'S) - {IDWN}
{GETLABEL ''ENTER 5DURCE ID FOR SELECTED SOURCE: ",ESRCID}
{GOlO}COMMENTS-
IUR 1HE~ORTTERMM)DEL-- -{OOWN}{OOWN}
USER INPUTS 36EMI~ION RATES BY SPEED AND STABIT...ITY CATAGORY :- {DOWN}
{GOlO}TABLE - {UP}IRNCIORl - -
{GOlO}ONE -IRNDONE-

{R>R R>R~~12.~srAR1}

{GOTO}TABLE - {END}{OOWNHOOWN}''g) - {RIGHT}
EMISFACf - {RIGHT}IRNCESRCID2 - - {RIGHT}STAR - {RIGHT}IRNffiNE - 
{LET SRCID2. SRCID}IRNDSRCID2-
{GOlO}ONE - tRNOONE-
{R>R R>Rl,l,12.~srAR1}

{GOlO}TABLE - {END}{OOWNHOOWN}'~ - {RIGHT}
EMISFACT - {RIGHT}/RNCESRCID2 - - {RIGHT}STAR - {RIGHf}IRNffiNE - 
{LET SRCID2. SRCID}
{LET SRCID2, SRCID}/RNDSRCID2 
{GOlO}ONE -/RNOONE-

{IUR IURl,~12.~srAR1}

/RNDSRCID - /RNDFOR1 
{MHNUBRAN<H g)}
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STAA1
,RNOONE-

{GETLABEL "ENTER STAR EMISSDN FACIOR: "ONE}
{GOlO}ONE -
,RNOONE-
{RDHT}

SEASON & HaJA
RATES VARY BYS~N&HOUR-oF-DAY
{GOTO}TABLE - {END}{OOWNHOOWN}'~ - {RIGHT}
EMISFACf - {RIGIIT},RNCESRCID - - {RIGHT}SEA5HR - {RIGHT},RNCONE - - {RIGHT},RNCf\\O - - {RIGHT}/RNClliREE - - {RIGHT}/RNCR:>UR - - {RIGHT}
,RNCFIVE - - {RIGHT}/RNCSIX - - {RDHT}JRNCSEVEN - - {RIGHT}JRNCEDHT- - {RIGHT}JRNCNINE - - {RIGHT}JRNCfEN - - {RIGHT}JRNCII - - {RKiHT}/RNC12"" ,..,
{GOlO}TABLE - {END}{RIGHTHDOWN}'~ - {RIGHT}
EMISFACf - {RIGHT}JRNCESRCID2 - - {RIGHT}SEAS-IR - {RIGIIT}JRNC13 - ,.., {RIGHT}/RNC14 - - {RIGIIT}JRNC15 - - {RIGHT}JRNC16- - {RIGHT}/RNC17 - 
{RDHT}JRNC18 - - {RIGIIT}JRNC19 - - {RIGHT}/RNC20- - {RIGIIT}JRNC21 - - {RIGHT}/RNC22 - - {RIGIIT}JRNC23 - - {RIGHT}/RNC24- -
JREroMMENTS-
{Gom}COMMENTS-
!DURCE ID MAY BE lHE SAME U Nk)UE IDENTIFIER AS U SED 10 DErvTE LOCATION - {OOWN} {DOWN}
USER MAY SPECIFY A RANGE OF !DURCES FOR WHla-I lHE BUILDING HEDHTS APP LY. - {OOWN}{DOWN}
A RANGE OF SOURCES IS ~ECIFIED BY ENTERING 2 !DURCE ID'S SEPARATED- {DOWN}
BY A DA~, ie. STACKl-SfACKlO. (~TE~ SPACES BETWEEN ID'S) - {OOWN}
{GETLABEL "ENTER ~URCE ID FOR SFLECfED SOURCE: ",ESRCID}
{GOlO}COMMENTS-
R:>R lHE SHORT TERM M)DEL - - - {OOWN}{DOWN}
USER INPUTS 24 HOURLY EMISSION FACfORS STARTIl'lJ wrrn 1 AM -{OOWN}{DOWN}
R:>R EArn OF THE 4 SEMONS IN lHE R:>LLOWING ORDER: - {OOWN}{DOWN}
WINTER, SPRING, ~MMER, FALL - {OOWN}
{GOTO}TABLE - {UP}JRNCR:>Rl --
{LET SRCID2, SRCID}/RNDSRCID2-
{GOTO}COMMENTS- IRECOMMENTS- {DOWN}{RIGHT}WINTER 
{RlR RlRLLl2,l,HOURl}
{GOTO}TABLE - {END}{OOWNHOOWN}"~ - {RIGHT}
EMISFACf - {RIGIIT}JRNCESRCID2 - - {RIGHT}SEAS-IR - {RIGIIT}JRNffiNE - - {RKiHT}/RNCTWO"" - {RKJHT}/RNCIHREE - - {RIGHT}/RNCFOUR - - {RKiHT}
/RNCFIVE - - {RIGH T}/RNCSIX - - {RKJHT}/RNCSEVEN - - {RIGHT}/RNCEKJH T"" - {RIGHT}/RNCNINE - - {RIGHT}/RNCfEN - - {RIGHT}/RNCll - - {RKiHT}/RNC12 - 
{LET SRCID2, SRCID}/RNDSRCID2 -
{GOTO}TABLE - {END}{RIGHT}{DOWN}'~ - {RIGHT}
EMISFACf - {RIGHT}JRNCESRCID2 - - {RIGHT}SEAS-IR - {RIGHT}/RNC13 - - {RIGHT}/RNC14- - {RIGHT}/RNC15 - - {RIGHT}/RNC16- - {RIGHT}/RNC17 - 
{RDHT}/RNC18 - - {RIGHT}!RNC19 - - {RIGHT}JRNC20- - {RIGIIT}/RNC21 - - {RIGHT}!RNC22 - - {RIGHThRNC23 - - {RIGHT}/RNC24 - -
{LET SRCID2, SRCID}JRNDSRCID2-
{GOlO}COMMENTS-/RECOMMENTS- {DOWN}{RIGHT}~RING-
{RlR R>RLLl2,1,HOURl}
{GOTO}TABLE - {END}{OOWNHDOWN}'~ - {RIGHT}
EMISFACf - {RIGHT}/RNCESRCID2 - - {RIGHT}SEAS-IR - {RIGIIT}!RNffiNE - - {RKiHT}/RNCf\\O - - {RIGHT}/RNCIHREE - - {RIGHT}/RNCFOUR - - {RIGHT}
/RNCFIVE - - {RIGHTI/RNCSIX - ,.., {RKJHT}/RNCSEVEN - - {RIGHT}/RNCEDHT- - {RIGI-IT}/RNCNINE - - {RIGHT}/RNCfEN - - {RIGHT}/RNCll - - {RKiHT}/RNC12 - -
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{LET SRCID2, SRCID},RNDSRCID2 -
{GOTO}TABLE - {END}{RIGHTHDOWN}'~ - {RIGHT}

EMISFAcr - {RIGHT}JRNCESRCID2 - - {RIGHT}SEA5HR - {RIGHT}JRNC13 - - {RIGHT}JRNC14 - - {RIGHT},RNC15 - - {RIGHT},tRNC16- - {RIGHT}JRNC17 - 
{RDHT}JRNC18 - - {RIGHT}JRNC19 - - {RIGHT}JRNC20- - {RIGHT}JRNC21 - - {RIGHT},tRNC22- - {RIGHT},RNC23 - - {RIGHT}JRNC24 - -
{LET SRCID2, SRCID}JRNDSRCID2 -
{GOTO}COMMENTS-/RECOMMENTS- {DOWN}{RIGHT}SUMMER -

{R>R R>R~~lZ.1,HOURl}

{GOTO}TABLE - {END}{OOWNHDOWN}'~ - {RIGHT}

EMISFAcr - {RIGHT},tRNCESRCID2 - - {RIGHT}SEA5HR - {RIGHT},tRNOONE - - {RDHT},tRNCfWO - - {RDHTI,tRNCIHREE - - {RIGHT}JRNCFOUR - - {RIGHTI
JRNCFIVE - - {RIGHTI,tRNCSIX - - {RDHT}JRNCSEVEN - - {RIGHT},tRNCEDHT- - {RIGHT},tRNCNINE - - {RIGHT},tRNCfEN - - {RIGHT},tRNCl1 - - {RDHT},tRNC12 - ....
{LET SRCID2, SRCID},tRNDSRCID2 -
{GOTO}TABLE - {END}{RIGHTHDOWN}'~ - {RIGHT}
EMISFACf - {RIGHT}JRNCESRCID2 - - {RIGHT}SEA5HR - {RIGHT},tRNC13 - - {RIGHTl,tRNC14 - - {RIGHT},RNC15 - - {RIGHTl,tRNC16- - {RIGHT}JRNC17 - 
{RDHT},tRNC18 - - {RIGHT}JRNC19 - .... {RIGHT},tRNC20- - {RIGHT},tRNC21 - - {RIGHT}JRNC22 - - {RIGHf},tRNC23 - - {RIGHT},tRNC24 - -

{LET SRCID2, SRCID},tRNDSRCID2 -
{GOTO}COMMENfS- /RECOMMENTS- {DOWN} {RIGHT}FALL 

{R>R R>R~~lZ.1,HOUR1}

{MENU BRANCH SO}

HOUA1
{GETl-UMBER "ENTER 1:00 AM EMISSION FAcrOR: ",ONE}
{GETNUMBER ''ENTER 2:00 AM EMISSION FACfOR: ",TWO}
{GETNUMBER ''ENTER 3:00 AM EMISSION FACTOR: ",lHREE}
{GETNUMBER ''ENTER 4:00 AM EMISSION FAcrOR : ",fOUR}
{GETNUMBER ''ENTER 5:00 AM EMISSION FAcrOR : ",FIVE}
{GETNUMBER ''ENTER 6:00 AM EMISSION FACTOR: '''SIX}
{GETNUMBER ''ENTER 7:00 AM EMISSION FACTOR: ",SEVEN}
{GETNUMBER ''ENTER 8:00 AM EMISSION FACTOR: ",EIGHT}
{GETNUMBER ''ENTER 9:00 AM EMISSION FACTOR: ",NINE}
{GETNUMBER "ENTER 10:00 AM EMISSION FACTOR: ",TEN}
{GETNUMBER ''ENTER 11:00 AM EMISSION FAcrOR: It,ll}
{GETNUMBER ''ENTER 12:00 r-oQN EMISSDN FACIOR: ",12}
{GETNUMBER ''ENTER 1:00PM EMISSION FACTOR: ",13}
{GETNUMBER ''ENTER 2:00PM EMISSION FACTOR: ",14}
{GETNUMBER ''ENTER 3:00PM EMISSION FACTOR: ",15}
{GETNUMBER "ENTER 4:00PM EMISSION FACTOR: ",16}
{GETNUMBER "ENTER 5:00PM EMISSION FACfOR: ",17}
{GETNUMBER ''ENTER 6:00PM EMISSION FACTOR: ",!8}
{GETNUMBER ''ENTER 7:00PM EMISSION FACTOR: ",!9}
{GETNUMBER ''ENTER 8:00PM EMISSION FACTOR: ",W}

{GETr-lJMBER ''ENTER 9:00PM EMISSION FACTOR: ",2l}
{GETNUMBER ''ENTER 10:00PMEMISSDN FACIOR: ",22}
{GETNUMBER ''ENTER 11:ooPM EMISSDN FACIOR: ",23}
{GETNUMBER ''ENTER 12:00 MIDNDHT EMISSION FACTOR: ",24}
JRNOO NE - JRNDT\\U - ,tRNDTI-J REB - IRNDFOUR - IRNDFIVE - ,tRNDSIX .... IRNDSEVEN - IRNDEIGHT - IRNDNINE - IRNDTEN - IRNDII - IRND12 
IRND13 - JRND14 - IRND15 - IRND16-/RND17 - IRND18 - IRND19 - IRND20- IRND21 .... IRND22 - IRND23 -/RND24-
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RETURNTO SOURCE toENU

{GOTO}TABLE\END}{DOWN}{~GOTO}TABLE-{ENDHDOWN}{D<{GOTO}TABLE\END}{DOWN}(D<{teNUBRA!CHSO}

SETVELOC-{RIGHll~IDMA$FRAX-{RIGHlH~NCVSRCIDRfIlLC<EF-{RIGHI},RNC\ISRaD--{RIGHI},RNCIIlI--{RIGHIl,RNCIIl2--{RIGHIl,RNCAl:J--(RIGHIl..RNCAl.--{RIGHn..RNCAlS--(RIGHIi,RNCW6--(RI1m..RNCW7--{RIGHIl,RNCWI--{RII

,R1COMMENTS- R!COMMENTS- ,A3COMMENTS-

{GOTO} COMMENTS - {GOTO} COMtoENTS - {GOTO} COMtoENTS-

SOURCE ID MAY BE Tt£ SAME Ur60URCE ID MAY BE Tt£~ UN SOURCE ID MAY BE Tt£ SAME UN QLE IDENTFIERAS USED TO DENOTE LOCAD ON-(DOWl'f{DO~

USER MAY SPECFY A RANGE OF aJSER MAY SPBCFY A RANGE OF S<LJSER MAY SPBCFY A RANGE OF SOURCES FOR WHlCHTt£ RBlLBCTIONCOBlFICIENTSAPPLY. -{DOWN}(DOWN}

A RANGE OF SOURCES IS SPECF I"" RANGE OF SOURCES IS SPBCFHARANGE OF SOURCES IS SPECF lED BY ENTERIl«; 2 SOURCE ID'S SEPARATED-{ DOWN)

BYADASti ie. STACK1-STACK BYADASti ie. STACK1-sTACKl BYADASti ie. STACK1-STACK1~ (NOTE NO SPACES BETWEEN ID'S)-{DOWl'f

{GETLABB.-ENTER SOURCE IDF ( GETLABB."ENTER SOURCE IDF O{GETLABI3L -ENTER SOURCE IDF OR SELECTED SOURCE: ~VSRCID)

.BECOMMBNTS-{GOTO)COM~IQBCOMMBNTS-{GOTO}COMteN~OMMBNTS-(GOTO)COMteNTS-

IN Pl1I' ORAvrrATIONAL SETll.INIiNPUT MASS FRJCI'ION (NlMBER I!INPur RBlLBCTION COBlF ICIENT (NUMBER FROM 0 TO 1) -{DO~{DOWf!O

FOR EAot OF THB SETll.JNG CAlf OR EAot OF THBCATEGORIES (Yl OR EAot OF Tt£CATEGORIES (MAXJMUM OF 20) -{ DOwtt{DOW!'f

FOR BEST RBSl.l.1S AS MANY CATTt£ MASS FRACfIO NS MUST SUM 1AREFLBCTION COirF ICIENT OF 1 INDICA1ES THAT AU. Tt£ PLUMB MATERIAL -{ DOWN}{DOWN}

THE NlMBBROF CA1EGORIES Y]'t£ Nl.MBEROF CA1EGORIES MU:IS RfIlLECTEDF ROM Tt£ SlRlACEWITH NODEPOSITION-{ DOWl'f( DOWl'f

AN ENTRY OF "VFOR ANY CATA-::.AN ENTRY OF "O"FOR ANYCATAG<.WtDLE ACoa:F ICIENT OF 0 INDICATES THAT AU. Tt£ PLUME MATERIAL IS -{ DOWlof{ DOW!'f

(GBTNUMBER -ENTERTt£ SETI1.( GBTNUMBBR -ENTER Tt£ MASSF COMPLETB..YREMOVED WlEN IT REACt£S Tt£ SUU:ACE -{DO~(DOWN}

(F VSNJ. ..0)( BRANCH 8471} (F MFl-~(BRANot c.71) Tt£ NlMBEROF CA'IEGORIES MUST AGRlBFOR BACH OF Tt£:JKBYWORDS-( DOWN)(DOWN}

(GBTNUMBER -ENTER TIE SBT11...( GBTNlJMBER -eNTER TIE MASS F AHENTRY OP-2"FOR ANY CATAGORY WILL RETURNTt£ USER TO Tt£ VARIABlE ~NU-{DOWN)

(F VSN2-~{BRANCH8471) (F MF'l-CHBRANotC.71) (GBTNUMBER-ENTERTt£RBlLECfIONCoa:FICIENTFORCA1EGORY1: -,RF1)

(GBTNUMBER -ENTER Tt£ SETTU GBTNUMBER -eNTER Tt£ MASSF (F RFl"2){ BRMCH 04&"
( F vsm-cH BRANCH 8471) (F MP:J-CH &RANOi c.71) {GBTNUMBER -eNTER Tt£ REF LBCfIO NCOOFF ICIENTF OR CA1EG ORY 2 : -, RF2}

{GBTNUMBER -eNTER Tt£ SETTI...{ GBTNUMBER -eNTERTIE MASS F(F RF2-2) {BRAPeH 04&"
(F VSN."~(BRANCH8471) (F tdF.-~{BRANOfc.7&) (GETNUMBER-ENTERTt£RBlLBCfIONCOBlFICIENTFORCAlEGORY:J: -,Rf/:J}

{GBTNUMBER -eNTER Tt£ SETTI...{ GBTNUMBER -eNTER THB MASSF{ F RF:J-2}( &RAreH 04&"
(F VSNS-~{BRANCH 847&) (F tdFS-~(&RANotc.7&} (GETNUMBER-ENTERTI£ RBlLBCfIONCOEfFICIENTFOR CAlEGORY 4: -,Rf/4}

( GBTNUMBER -ENTER Tt£ SETI1...( GBTNUMBBR -eNTER Tt£ MASS F( F RF4-2) ( BRMCH 04&"
(F VSN6"~{ BRANCH 8471} {F tdF6..~ ( BRANOi C.7&) ( GETNUMBER -eNTER Tt£ RfIlLECfIO NCoa:F ICIENTF OR CA1EG ORY S : -,Rf/ S}

{GETNUMBER -eNTER TI£ SETTI..{ GBTNUMBER -eNTER Tt£ MASSF ( F Rf/S-2) ( BRAPeH~

(F VSN7-~(BRANCH8471) {F MF7-~{BRANotC47&} {GBTNUMBER-eNTERTI£RBlLBCfIONCOEfFICIENTFORCAlEGORY 6: -,Rf/6}

{GBTNUMBER -eNTER TtE SETTI...{ GETNUMBER -ENTER Tt£ MASSF (F RF6-2){ &RAPeH 04&"
(F VSNI-~( BRANCH 8471) {F tdFI-~( BRANot C471) ( GETNUMBER -eNTER TI£ RBlLBCfIO NCOBlF ICIENTF OR CAlEG ORY 7: -, RF7}

(GBTNUMBER -eNTER THE SETTU GETNlJMBEJt -eNTER Tt£ MASSF{F RF7"2} ( BRAPeH 04&"
{F VSN9=~ ( BRANCH 8471) (F MF9-~{BRAHOf c.71) {GETNUMBER -eNTER THE RBlLBCfIO NCOBlF ICIENTF OR CAlEG ORY I: -,RP &}

(GBTNUMBER -eNTER THE SETTU GBTNUMBER "ENTERTt£ MASSF{ F RFI=2){ BRAreH 04&"
{F VSNlO-O}{ BRANCH 847&} (F tdFI0-~{BRANotC47') {GBTNUMBER-eNTERTHE RBlLEcrIO NCOBlF ICIENTF OR CAlEGORY 9: -,RF9}

(GOTO}J1&-{END){DOWN){DOW( GOTO}J1&-{END){ DOWN}(DOWN{ F Rf/9..2} { BRAPCH 04&"
SETVPJ..OC-{RIGHll~IDMA$FRAX-{RIGtn'},RNCVSRCID1{GBTNUMBER-eNTERTHERBlLecrIONCOBlFICIENTFORCA1EGORYI0: -,Rf/l0}

,c\rSRCID-VSRCID1- ,CVSRCID-VSRCID1- {F RFI0=2}{ BRAPeH 04&"
{GBTNUMBER -eNTERTt£ SETTU GETNUMBER "ENTER THE MASS F{GOTO} J1& - (ENJ»{DOWN) (DOWN)

( F VSNJ.l =0) ( BRANCH 8479) {F MFll =~(BRANot C479) RBlLC<EF-{RI GH'll.RNC\ISRODl - - {RI GH'll ..RNCWll - -{ RIGtn'} ,RNCW12 - -( RIGtn'} ,RNCW1:J - -{ RIGHIi ,RN<W14 - -{ RIGHIi ,RNCWl S - -{ RIGHIi ..RN<W161-( RIGtm.RN<W17 - -{ RIGHIi ..RNCR'l

{GETNUMBER -eNTERTt£ SETTU GBTNUMBER "ENTER THE MASSF .cY.lRCID-VSRCID1-

(F VSNJ.2-0)(BRANCH8479) (F tdF12~(BRANotC479) (GETNUMBER-eNTERTt£RBlLBCfIONCOBlFICIENTFORCA1EGORYl1: -,RFl1)

{GBTNUMBER -eNTER Tt£ SEITU GBTNUMBER "ENTER THE MASS F( F RFll"2){ BRAPCH 04&1)

(F VSNJ.3=0}{BRANCH8479) (F tdFU-~(BRANOfc.79) {GBTNUMBER-eNTERTHERBlLBCfIONCOBlFICIENTFORCAlEGORYI2: -,Rf/l2}

{GBTNUMBER -ENTER Tt£ SETTU GBTNUMBER -eNTER Tt£ MASS F( F RF12 -2) ( BRAPeH D4al)

(F VSNJ.4-0){BRANCH8479) {F tdFl.-~(BRANotC479} {GETNUMBER-eNTERTHE RfIlLBCfIONCOBlFICIENTPORCAlEGORYB: -,RFB}

(GETNUMBER -eNTER THE SETTI..{ GETNUMBER -eNTER THE MASSF{ F RFB=2) {BRMCH D4al}

(F VSNJ.S-O)( BRANCH 84'79) (F tdF1S-~{BRANot C479) (GETNUMBER -eNTER THE RBlLECI'IO NCQBlF ICIENTF OR CAlEGORY 1.: -,Rf/14)

{GBTNUMBER -eNTER Tt£ SETTU GBTNUMBER -eNTER THE MASSF{ F RF14=2}{ &RAreH D4al)
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{F VSNl6-Gt{BRANCHB479} {F MF16-CHBRANOfC479} {GETHUMBSR"ENTERTtERBlLBCrIONCQBlIIlClENTFORCAlEGORYIS : ·,AFIS}

{GEI'NUMBeR "ENTER Tie SETTL{ GEI'NUMBER. "ENTER Tie MASS F{F AFlS-~{ BRAN:H DUI}

{F VSNl7-Gt{BRANCHB479} {F MF17-Cf{BRANOIC479} (GETNUMBSR-eNTERTtEIUFLBCrIOHCOEPFICIENTFORCAlEOORY16: ·,AF16)

{GEI'NUMBER "ENTERTtE SETTL{ GETNUMBER "BNTER TtE MASS F{F AF16-~{ BRAN:H D4Il}

{F VSNl.-Gt( BRANCHB479} {F MFll-e.t{ BRANOfC479} {GEI'NlJMBI3R"EHTIR Tl£ IUFLBCrIOHCOEPFICIENTF OR CAlEGORY 17: ·,AFl?}

(GEI'NUMBeR "ENTER TtE SEm.( GEI'NUMBER "ENl1!R TtE MASS F( F AF17-~{ BRAN:H D4Il}

{F VSNl'-OHBRANCHB479} {F MF19-Cf{ 8RANOiC479} {GEI'NUMBER-eNTERTtEREPLBCrIONCOEPFICIENTFOR CAlEGORY11: ·,AFl&}

{GEI'NUMBER "ENTERTtE SETTL{ OEI'NUMBER "ENTERTtE MASS P(F AF1.-2){ BRAN:H D4Il}

,RHDVSRCID - ,RHD~ll - ,RNDRNDY.lRClDl - ,RHDY'11 - ,RHDNfOETNUMBER "ENTER TtE RfIlLBCrJO NCOEPF ICIENTP OR CAlEO ORY 19: ·,AFI9}

.RNDVSRCID-,RND~l- ,RNDV~DVSRCID- ,RNDMlI - ,RNDY'2( F AFU-~{ BRAN:H D4Il}

{.eNlJ8RAN:H VAR} ( ~UBRAfCH VAR) (OEI'NUMBSR "EHTIR TtE RBILeCI10 NCOEPF ICIENTF OR CAlEGORY 20: ·,AF2O)

,RNDVSRCID - .RNDRFll -,RNf:RPI2-,RHDlI'13 -,RNDAF14 -,RNf:RPlS -,RN>RF16-,RNDAF17-,RNDAFI. - .RNDAF19-,RNf:RF20

.RNDVSRCID- .RNDRFI - ~Nf:RF2 - ,RHDlI'3 - ,RHDAF4 - ,RHf:RFS - ,RN>RF6 - ,RNDAF7 - ~DAFI- .RNDAF9 - ,RNf:RFIO

(~UBRAfCHVAR)

SETTLING VELOaTiES

{GOTO}TABLE - {END}{OOWN}{OOWN}'~ - {RIGHT}
SElVPLOC - {RIGHT},RNCVSRCID- - {RDHT}!RNCVSNl - - {RIGHT}!RNCV5N2 - - {RIGHT}tRNCVSN3 - - {RIGHT}tRNCVSN4 - - {RIGHT}/RNCVSN5 - 
{RkJHT}tRNCVSN6 - - {RIGHT}tRNCVSN7 - - {RIGHT}JRNCV5N8 - - {RIGHT}tRNCV5N9 - - {RIGHT}JRNCVSN10 - -
!REOOMMENTS -
{GOTO}COMMENTS-
&:>URCE ID MAY BE lHE SAME U NK}UE IDENTIFIER AS U SED 10 DEr-DTE LOCATION - {OOWN}{DOWN}
USER MAY SPECIFY ARA~EOF&:>URCESFORWHim TI-lE SEITLING VELOCITIES APPLY. -{DOWNHDOWN}
A RANGE OF SOURCES IS ~ECIFIED BY ENfERI~ 2 gJURCE ID'S SEPARATED- {DOWN}

BY A DASH, i.e. STACKl-SfACKIO. (r-DTE r-o SPACES BElWEEN ID'S) - {OOWN}
{GETLABEL "ENTER ~URCE ID FOR SELECTED SOURCE: ",VSRCID}
/REOOMMENTS-{GOTO}COMMENTS-
INPUT GRAVITATIONAL SETTLING VELOCITIES IN (MIS) - {OOWN}{OOWN}
IUR EArn OF TI-lE SETTLING CATEGORIES (MAXIMUM OF 20) -- {DOWN}{OOWN}
R>R BEsrRE~LTSAS MANY CATEGORIES AS POSSIBLE ~OULD BE USED- {OOWN}{DOWN}
mE NUMBER OF CATEGORIES MUST AGREE FOR EACH OF lHE 3 KEYWORDS -- {OOWN} {OOWN}
AN ENTRY OF "0" IUR ANYCATAGORYWILL REltJRN lHEUSER TO TI-lE VARIABLE MENU - {OOWN}
{GETMJMBER ''ENTER mE SETTLING VELOCITY FOR CAlEGORY 1: '''VSNl}
{IF VSNI =O}{BRANCH B478}
{GETMlMBER ''ENTER mE SEITLING VFLOCITY FOR CAlEGORY 2: ",VSN2}
{IF VSN2 =O} {BRANCH B478}
{GETl'UMBER ''ENTER TI-lE SETTLING VELOCITY FOR CATEGORY 3: ",VSN3}
{IF V5N3 = O} {BRANCH B478}
{GETMJMBER ''ENTER mE SETTLING VELOCITY FOR CAlEGORY 4: ",VSN4}
{IF VSN4 =O}{BRANCH B478}
{GETNUMBER ''ENTER mE SETTLING VELOCITY FOR CATEGORY 5: ",VSN5}
{IF VSN5=0}{BRANCH B478}
{GETMlMBER ''ENTER mE SETTLING VELOCITY FOR CATEGORY 6: ",VSN6}
{IF VSN6=0} {BRANCH B478}
{GETl'UMBER 'ENTER mE SETTLING VELOCITY FOR CATEGORY 7: ",VSN7}
{IF VSN7 =O}{BRANCH B478}
{GETMJMBER ''ENTER lHE SETTLING VELOCITY FOR CATEGORY 8: ",VSN8}
{IF VSN8 =O}{BRANCH B478}



w
w
ex>

{GETl-UMBER ''ENTER lHE SElTI..ING VELOCITY FOR CATEGORY 9: ",VSN9}
{IF V~9=O}{BRANCH B478}
{GETflUMBER ''ENTER mE SEITLING VELOCITY FOR CATEGORY 10: ",VSNIO}
{IF V~lO=O}{BRANCHB478}
{GOlO}J18 - {END}{OOWNHDOWN}
SETVFLOC - {RIGHT}/RNCVSRCIDI - - {RIGHT}/RNCVSNll - - {RDHTI/RNCVSN12 - - {RIGHT}/RNCVSN13- - {RIGlITl/RNCVSN14 - 
{RDHT}/RNCVSN15 - - {RIGHT}/RNCV~16 - - {RIGHTI/RNCVSN17 - - {RIGHTl/RNCVSN18- - {RIGIIT}/RNCVSN19 - - {RJ3HT}/RNCVSN20 - 
/CVSRCID-VSRCIDl -
{GETl-UMBER ''ENTER lHE SEITLING VELOCITY FOR CATEGORY 11 : '"VSNll}
{IFV~11=O}{BRANCHB479}
{GETl-UMBER "ENTER lHE SEITLING VELOCITY FOR CATEGORY 12: '''VSNI2}
{IF V~12=O}{BRANCH B479}
{GETl-UMBER ''ENTER mE SEITLING VELOCITY FOR CATEGORY 13: ",VSN13}
{IF VSN13=O} {BRANCH B479}
{GETflUMBER "ENTER mE SEITLING VELOCITY FOR CATEGORY 14: ",VSN14}
{IF VSN14=O} {BRANCH B479}
{GETl-UMBER ''ENTER lHE SEITLING VELOCITY FOR CATEGORY 15 : ",VSN15}
{IF VSN15=0}{BRANCH B479l
{GETM.JMBER "ENTER lHE SEITLING VELOCITY FOR CAlEGORY 16: ",VSN16l
{IF VSN16=0} {BRANCH B479}
{GETl-UMBER ''ENTER mE SEITLING VELOCITY FOR CATEGORY 17: ",VSN17}
{IF VSN17=0} {BRANCH B479}
{GETM.JMBER ''ENTER lHE SEITLING VELOCITY FOR CATEGORY 18: ",VSN18}
{IF VSN18=oHBRANCH B479}
{GETM.JMBER ''ENTER mE SEITLING VELOCITY FOR CATEGORY 19: ",VSNI9}
{IF VSN19=O}{BRANCH B479}
{GETNJMBER ''ENTER lHE SEITLING VELOCITY FOR CAlEGORY 20: ",VSN20l
/RNDVSRCID1 -/RNDVSNll -/RNDVSNl2 -IRNDVSN13 -/RNDVSN14 -/RNDVSNI5 -/RNDVSN16 -/RNDVSN17 -/RNDVSN18 -/RNDVSN19 - IRNDVSN20
/RNDVSRCID -/RNDVSN1 -/RNDVSN2 -IRNDVSN3 -/RNDVSN4 -/RNDVSN5 -/RNDVSN6 -/RNDVSN7-/RNDVSN8 - IRNOVSN9 -/RNDVSNIO""
{t.£NUBRANOI VAR}

MASS FRACTIONS

{GOlOlTABLE - {ENDl{OOWN}{DOWNl"~ - {RIGHT}
M~FRAX- {RJ3HT}IRNCVSRCID - - {RIGHTl/RNCMF1 - - {RIGHT}/RNCMF2 - .... {RIGHTl/RNCMF3 - - {RJ3HT}/RNCMF4 - 
{Rk3HT}JRNCMF5 - - {RIGHT}/RNCMF6 - - {RIGHT}IRNCMF7 - - {RIGHT}IRNCMF8 - - {RIGHT}/RNCMF9 - - {RIGHT}IRNCMF10 - 
/RECOMMENTS -
{GOlO}COMMENTS-
~URCE ID MAY BE lHE SAMEV NOVE IDENTIFIER AS USED 10 OEr-uTE LOCATION - {OOWN}{DOWN}
USER MAY SPECIFY A R.N\UE OF ~URCESFOR WHIGI mE MASS FRACTIONS APPLY. - {OOWNHOOWN}
A RANGE OF SOURCES IS 9>ECIFIED BY ENfERIr-u 2~URCE IO'S SEPARAlED- {DOWN}

BY A DASH, i.e. STACKl-STACKlO. (~lE~ SPACES BElWEEN ID'S) - {OOWN}
{GETLABEL ''ENTER ~URCE ID FOR SELECTED SOURCE: ",VSRCID}
/RECOMMENTS-{GOlO}COMMENTS-
INPUT MASS FRACTION (NUMBER BETWEEN 0 AND 1) - {OOWNHOOWN}
fUR EArn OF mE CATEGORIES (MAXIMUM OF 20) - {DOWN}{OOWN}
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lliE MASS FRACfK>NS MUSfSUM TO l.O( + OR - 2%) - {OOWN}{OOWN}
lliE NUMBEROF CATEGORIES MUST AGREE FOR EACH OF THE 3 KEY\\ORDS - {OOWN}{OOWN}
ANEN1RYOF "0" fOR ANYCATAGORY WILL REIURN nIEUSER TO THE VARIABlE MENU - {OOWN}
{GETlIUMBER ''ENTER lHE MASS FRACI10N FOR CATEGORY 1: ",MF1}
{IF MF1=O}{BRANCH C478}
{GETlIUMBER ''ENTER lHE MASS FRACI10N FOR CATEGORY 2: '\MF2}
{IF MF2 =O} {BRANCH C478}
{GETflUMBER "ENTER lHE MASS FRACI10N FOR CATEGORY 3: ",MF3}
{IF MF3=0}{BRANCH C478}
{GETflUMBER ''ENTER THE MASS FRACI10N FOR CATEGORY 4: ",MF4}
{IF MF4 =O}{BRANCH C478}
{GETflUMBER ''ENTER mE MASS FRACI10N FOR CATEGORY 5: ",MP5}
{IF MF5 =O} {BRANCH C478}
{GET~MBER ''ENTER lHE MASS FRACI10N FOR CATEGORY 6: '''MF6}
{IF MF6=0}{BRANCH C478}
{GETflUMBER ''ENTER lHE MASS FRACI10N FOR CATEGORY 7: ",MP7}
OF MF7 =O}{BRANCH C478}
{GETMJMBER ''ENTER mE MASS FRACI10N FOR CATEGORY 8: ",MF8}
{IF MF8=0}{BRANCH C478}
{GETMJMBER ''ENTER mE MASS FRACflON FOR CATEGORY 9: ",MF9}
{IF MF9=0}{BRANCH C478}
{GETNUMBER ''ENTER mE MASS FRACflON FOR CATEGORY 10: ",MF10}
{IF MF10=O} {BRANCH C478}
{Gom}J18 - {END} {OOWNHOOWN}
M~FRAX - {RKJHT}/RNCVSRCID1 - - {RIGHT}/RNCMF11 - - {RKJHT}IRNCMF12 - - {RIGHT}/RNCMF13 - - {RIGHTI/RNCMFI4 - 
{RDHT}/RNCMF15 - - {RIGHT}/RNCMF16 - - {RIGHTIIRNCMF17 - - {RIGHT}/RNCMF18 - - {RIGHT}IRNCMFI9 -- - {RKJHT}/RNCMF20 - 
/CVSRCID - VSRCID1 -
{GETNUMBER "ENTER mE MASS FRACI10N FOR CATEGORY 11 : ",MF11}
{IF MF11 =O} {BRANCH C479}
{GET~MBER ''ENTER mE MASS FRACI10N FOR CATEGORY 12: ",MFI2}
{IF MF12=0} {BRANCH C479}
{GETr-uMBER "ENTER mE MASS FRACI10N FOR CATEGORY 13: ",MFI3}
{IF MF13=O}{BRANCH C479}
{GETNUMBER ''ENTER mE MASS FRACI10N FOR CATEGORY 14: ",MF14}
{IF MF14=O}{BRANCH C479}
{GETNUMBER ''ENTER lHE MASS FRACflON FOR CATEGORY 15: ",MF15}
{IF MF15=0}{BRANCH C479}
{GETNUMBER ''ENTER mE MASS FRACI10N FOR CATEGORY 16: ",MF16}
{IF MF16=O}{BRANCH C479}
{GETl\UMBER ''ENTER lHE MASS FRACI10N FOR CATEGORY 17: ",MF17}
{IF MF17=0} {BRANCH C479}
{GETl\UMBER ''ENTER mE MASS FRACTION FOR CATEGORY 18: '\MF18}
{IF MF18=O}{BRANCH C479}
{GETl\UMBER ''ENTER lHE MASS FRACflON FOR CATEGORY 19: ",MFI9}
{IF MF19=0}{BRANCH C479}
{GET~MBER ''ENTER mE MASS FRACflON FOR CATEGORY 20: ",MF20}
/RNDVSRCID1 -/RNDMFl1 -/RNDMF12 -/RNDMFI3 -/RNDMFI4 -/RNDMF15 -/RNDMF16 -IRNDMF17 -IRNDMF18 -/RNDMFI9 -/RNDMF20--
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JRNDVSRCID - JRNDMF1 -IRNDMF2 - JRNDMF3 - JRNDMF4 - JRNDMFS - JRNDMF6 - JRNDMF7 - JRNDMF8 - JRNDMF9 - JRNDMF10 
{ftmNUBRANOI VAR}

REFLECTION COEFAOENT

{GOTO}TABLE - {END}{OOWNHDOWN}'ID - {RIGHT}
REfLCDEF - {RIGHT}JRNCV5RCID - - {RIGHT}JRNCRF1 - - {RIGHT},RNCRF2 - - {RIGHT}JRNCRF3 - - {RIGHT}JRNCRF4- 
{RDHT}JRNCRFS- -{RIGHT}JRNCRF6- -{RIGHT}JRNCRF7- -{RIGHT}/RNCRF8- -{RIGHT}/RNCRF9- -{RIGHT}JRNCRF10-
JRECOMMENTS-
{GOTO}COMMENTS-
gJURCE 10 MAY BE lHE SAME UNDUE IDENTIFIER AS USED 10 DEf\OTE LOCATION - {OOWN}{DOWN}
USER MAY SPECIFY A~EOF gJURCES FOR WHIm lHE REFLECfION COEFFICIENTS APPLY. - {OOWN}{DOWN}
A RANGE OF SOURCES IS ~ECIFIED BY ENfERI~ 2 gJURCE ID'S SEPARATED- {DOWN}

BY A DASH, i.e. SfACKl-STACKlO. (~TE~ SPACES BElWEEN ID'S) - {OOWN}
{GETLABEL ''ENTER gJURCE 10 FOR SFLECfED SOURCE: '"VSRCID}
,RECOMMENTS - {GOTO}COMMENTS
INPUTREFLECfIONCOEFFICIENT(NUMBERFROMOTO 1) -{OOWNHOOWN}
fOR EArn OF lHE CATEGORIES (MAXIMUM OF 20) - {DOWN}{OOWN}
A REFLECfION COEFFICIENT OF 1 INDICATES lHAT ALL mE PWME MATERIAL - {DOWNHDOWN}
IS REFLECIED FROM lHE &J RFACE WITH~ OOPOSITION - {DOWNHDOWN}

WI-IILE A COEFFICIENT OF 0 INDICATES mAT ALL lHE PLUME MATERIAL IS - {DOWN}{DOWN}
COMPLETELY REMOVED WHEN IT REAmES lHE SURFACE. - {DOWN}{DOWN}
lHE NUMBEROF CATEGORIES MUST AGREE FOR EACH OF TI-lE 3 KEYWORDS - {OOWN}{OOWN}
AN ENTRY OF 11211 fOR ANY CATAGORY WILL REIURN 1HEUSER TO TI-lE VARIABLE MENU"" {OOWN}
{GET"'-lMBER ''ENTER lliE REFLECfION COEFFICIENT fOR CATEGORY 1: Il,RFl}
{IF RFl = 2} {BRANa-I D482}
{GET"'-lMBER ''ENTER lHE REfLECTION COEFFICIENT fOR CATEGORY 2: Il,RFl}
{IF RFl=2} {BRANa-I D482}
{GETRTMBER ''ENTER lliE REFLECTION COEFFICIENT fOR CATEGORY 3: ",RF3}
{IF RF3=2} {BRANa-I D482}
{GET"'-lMBER ''ENTER THE REFLECTION COEFFICIENT fOR CATEGORY 4: Il,RF4}
{IF RF4=2}{BRANOI D482}
{GETNUMBER ''ENTER THE REFLECTION COEFFICIENT R:>R CATEGORY S: ",RFS}
{IF RFS=2}{BRANa-I D482}
{GET"'-lMBER ''ENTER THE REFLECTION COEFFICIENT fOR CATEGORY 6: Il,RF6}
{IF RF6=2}{BRANa-I D482}
{GET"'-lMBER ''ENTER mE REFLECTION COEFFICIENT fOR CATEGORY 7: ",RF7}
{IF RF7=2} {BRANa-I D482}
{GET"'-lMBER ''ENTER mE REFLECTION COEFFICIENT fOR CATEGORY 8: '''RFB}
{IF RFB = 2} {BRANa-I D482}
{GETt\UMBER ''ENTER THE REFLECTION COEFFICIENT fOR CATEGORY 9: Il,RP9}
{IF RP9 =2} {BRANa-I D482}
{GETt\UMBER ''ENTER THE REFLECTION COEFFICIENT fOR CATEGORY 10: Il,RFIO}
{IF RFlO=2} {BRANGI D482}
{GOTO}J18 - {ENDHOOWNHDOWN}
REFLffiEF - {RIGHT}tRNCV5RCIDl - - {RIGHT}/RNCRFll - - {RIGHT}tRNCRF12 - - {RIGHT}tRNCRFl3 - - {RKJHT}/RNCRF14 - -
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{RDHT}JRNCRF15 - - {RDHn JRNCRF16 - - {RIGI-IT}JRNCRFI7 - - {RIGHT}JRNCRF18 - - {RDHT}/RNCRFI9 - - {RDHT}JRNCRF20 - 
/CVSRCID-VSRCIDI -
{GETruMBER ''ENTER mE REFLECfION COEFFICIENT fUR CATEGORY 11: ",RFl1}
{IF RF11=2}{BRANa-I D48l}
{GETruMBER ''EN1ER lHE REFLECfION COEFFICIENT fUR CATEGORY 12: ",RFI2}
{IF RF12=2}{BRANa-I D481}
{GETr-uMBER ''ENTER nIE REFLECfION COEFFICIENT fUR CATEGORY 13: ",RFI3}
{IF RF13=2}{BRANa-I D481}
{GETr-uMBER ''ENTER lHE REFLECTION COEFFICIENT fUR CATEGORY 14: ",RFI4}
{IF RF14=2}{BRANa-I D481}
{GETl'UMBER ''EN1ER lHE REFLECTION COEFFICIENT fUR CATEGORY 15: ",RFI5}
{IF RF15=2}{BRANa-I D481} .
{GET~MBER ''ENTER lHE REFLECTION COEFFICIENT fUR CATEGORY 16: ",RFI6}
{IF RF16=2} {BRANa-I D481}
{GETNUMBER ''ENTER lHE REFLECTION COEFFICIENT IUR CATEGORY 17: ",RF17}
{IF RF17=2} {BRANa-I D481}
{GETNUMBER ''EN1ER lHE REFLECTION COEFFICIENT fUR CATEGORY 18: ",RFI8}
{IF RF18=2}{BRANa-I D481}
{GETNUMBER "ENTER lHE REFLECTION COEFFICIENT IUR CATEGORY 19: ",RF19}
{IF RF19=2} {BRANa-I D481}
{GETNUMBER ''ENTER lHE REFLECTION COEFFICIENT IUR CATEGORY 20: ",RF20}
/RNDVSRCID1 -/RNDRFl1 - JRNDRF12 -/RNDRFI3 -/RNDRFI4 -/RNDRF15 -/RNDRF16 -/RNDRFI7 -/RNDRF18 -/RNDRF19 -/RNDRF20
/RNDVSRCID -/RNDRFl -/RNDRF2 -/RNDRF3 -/RNDRF4 -/RNDRF5 -/RNDRF6 -/RNDRF7 -/RNDRF8 - tRNDRF9 -/RNDRFIO
{MBNUBRANOI VAR}

SOlflCE MENU
REnJRN 10~uRCE MENU
{MHNUBRANCH ~}

AE GRID IDlSCRBTB CARTBSIA ~ DlSCRH'rB POLAR I ft,ANT BOUNDARY IBOUNDARY FLBVAno • QUIT

.'

!tlectlWtellall a po. arad.,ncm !tloctdicrete recpklfWllbllll'tellaD ClClO&lectdicrete reepklfWllbpdafcoadm~fine.reoepkr IocatKn.b' plant ~finelel:.tion.breq:pklf1ocati<n..tpAeIl.l'D klmam~u

~OMME!NTS- {GOTO}TA8LE-{E!ND}{DOWN}{D~GOTO}TABLE-{END}{OOWN}{D~GOTO}TABLE-{END}{DOWN{GOTO}TABLE-{END}{DOWN}{DOW{GOTO}TABLE-{END}{DOWN}{DOW,"*E-{RIGHItFINISHED-

{GOTO}COMMENTS - {GETNUMBER~NTERX CDORaN{ GETLABEL-ENTER ALPHANlNE I{ GETLABEL-ENTER ALPHANU GETLABEL-ENTER ALPHANLMERIQ MENUBRAICH FUNCfION}

PROGRAMWJLL ALLOW S GRIDDl GETNUMBER -ENTER Y (DO RaN{ GETNUMBER~NTER DISTANCE T{ GETNUMBER -ENTER1ST DlS1 GETNUMBER -ENTER ELEVATION AT1 ST RECEPTOR (IN METERS)" ", ELEV'1} - JRNDELEVl 

TYfES INASINGLER~PLUS DIS RIGHIt.RNCXE- -{GBTNUMBElR{ GETNUMBER~NTER DIRECTION{GETNIAfBER -ENTER NEXT D( GETNUMBER -ENTER ELEVATION AT NEXT RECEPTOR (IN METERS): ",e. - ,RNDELEV2-

{t.£NUBRAl'CHGRIU {lfXE=O}{branch 8537} - {RIGHItJRNCXE- -(GETNUMBER{GETNUMBER -ENTER NEXT D(GETNUMBER-ENTERELEVATION ATNEXTRE<EPTOR(IN METERS): ",EL } - ,RNDELEV3-

,RNDXE-{RIGtm~NCJlE-- {ifXE~{branch 8537. - {GETNUMBER -ENTER NEXT D( GETNUMBER -ENTER ELEVATION AT NEXT RECEPTOR (IN METERS): ",EL • - JRNDELEV.-

{GETNUMBER -ENTER RBCEPTOR IRNDXE -{ RIGffi'} ~NO<E - - {GETNUMBER -ENTER NEXT D( GETNUMBER -ENTER ELEVATION AT NEXT RECEPTOR (IN METERS): ",EL - ,RNDELEVS-

{ If XE=O}{ branch BS37} - {GETNUMBER~NTERRECEPTOR l GET NUMBER -ENTER NEXT D( GETNUMBER -ENTER ELEVATION AT NEXT RECEPTOR (IN t.£I'ERS): ",EL - ,RNDELEV6-

{MENUBRAl'CH REO {ifXE..o}{brancb 8537} - {GOTO} HUM-{EDn'} +1 - {GOTO} NUM-{EOn'} +1 -

{t.£NUBRAf'CHREO {F NUM-6HBRANOi~2} {F NUM-4{BRANOi~2}

{GOTO}TA8LE-{END}{DOWN{GOTO}TA8LE-{END}{DOWNHDO~"RE-{RIGffi'}BOUNDELV-{RIGHOtCSRCH12--{RIGIiIl,RNCELEVl - -{RIGHIt~NClLEVr -{RIG

,c!RCID-SRC 02- ,CRCID-SRCD2-

{GETNUMBER -ENTER DISTAl'( GETNUMBER -ENTER ELEVATAJON AT NEXT RECEPTOR (IN t.£I'ERS): ",a. } - ,RNDELEVl -{ BRAf'CH FLANl}

tndlrcad - ;ndlrclCl2 - ~ENLN - tndlrcid - kn*cid2 - ~NLN-

{t.£NU8RAJ'CH Ra {Y!NU8RAJ'CH Ra

{BLANexa

,RNDXE-

{~NUBRAf'CH REO
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GRID
Select cates ian a- polar grid S)IS tern
,REOOMMENTS -
{GOlO}COMMENTS-

PROGRAM WILL ALLOW 5GRIDDED RECEPlOR NET\\ORKSOF EmIER (OR B01H) - {OOWN}{DOWN}

TYPES IN A SINGLE RUNt PLUS DISCREfE RECEPTORS OF ErmER TYP E. - {OOWN}
{MBNUBRAN<H GRID}

DI SCFETE CARTESIAN
Select dacrete recepta- with C3' tes ian cocr dinates
{G01O}TABLE - {END}{OOWNHDOWN}''RE ..... {RDHTIDISCCART - {RDHT}JRNCXOOORD"'" - {RIGHTI/mcYOOORD"'" .....

{GET~MBER ''ENTER X CDORDINATEOF RECEPIOR (IN METERS) : '\XOOORD} - JRNDXCOORD-

{GETKJMBER ''ENTER Y CDORDINATEOF RECEPIOR (IN METERS): '\Y<X>ORD}"'" JRNDYCOORD-
{RDHT}JRNCXE"'" - {GETNUMBER "ENTER RECEPTOR ELEVATDN IF REQUIRED: '\XE}"'"
{if XE=O} {branch B537} .....

JRNDXE - {RIGIIT}JRNCXE - -

{GET~MBER ''ENTER RECEPlOR FLAGPOLE HEIGHT IF REQUIRED: "XE}"'" JRNDXE
{if XE=O} {branch B537} -
{MBNUBRAN<H RH}

DI SCFETE Pa..AA
Select dacrete recepta- with polar coordinates
{G01O}TABLE - {END} {OOWNHDOWN}"RE ..... {RDHTIDISCPOLR ..... {RIGHT}JRNCSRCID"'" ..... {RIGHTIJRNCDIST - ..... {RIGHT}JRNCDIR ..... 
{GETI...ABEL ''ENTER AlPHANUMERIC~URCE ID TO DEFINE ORIGIN OFPOLAR RECEPTOR LOCATION: ",SRCID}"'" tRNDSRCID
{GETr-uMBER "ENTER DISTANCE 10 RECEP10R (IN METERS): ",DIST} - JRNDDIST-
{GETr-uMBER ''ENTER DIRECfDN 10 RECEPTOR (IN DEGREES - CLOCKWISE FROM N:)Rffi): '\DIR}"'" JRNDDIR 
{RDHT}JRNCXE ..... - {GETNUMBER "ENTER RECEPTOR ELEVATDN (IF REQUIRED): "XE}-
{if XE =O} {branch B537}"'"
JRNDXE ..... {RIGIIT}tRNCXE - -

{GET~MBER ''ENTER RECEPTOR FLAGPOLE HEIGHT IF REQUIRED: "XE} - ,RNDXE"'"
{if XE=O} {branch B537}-

{MBNUBRAN<H RH}

PLANT BO~DAAY
Defmes recepta- locatiolll fer plant boundary
{GOTO}TABLE - {END} {OOWNHDOWN}''RE - {RDHTIOOU NDARY"'" {RIGHT}JRNCSRCID - ..... {RIGHT},RNCDISTI - 

{RUHT},RNCDIST2"'" - {RIGHT}JRNCDIST3 - - {RIGHT},RNCDIST4 - - {RIGHT},RNCDIST5 - - {RIGHT},RNCDIST6"'" 

{GETI...ABEL ''ENTER AlPHANUMERIC ~URCE IDTO DEFINE ORIGIN OFPOLARRECEP1OR LOCATION: '\SRCID}
{GETr-uMBER ''ENTER 1ST DISTANCE 10 RECEPTOR (IN METERS): '\DISTl}"'" ,RNDDISfl -

{GETflUMBER ''ENTER NEXT DISTANCE 10 RECEPTOR (IN METERS): ",DIST2} - JRNDDISf2 -

{GETr-u MBER ''ENTER NEXT DISTANCE 10 RECEP10R (IN METERS): '''DIST3} - ,RNDDISf3 -
{GETNUMBER ''ENTER NEXT DISTANCE 10 RECEP1OR(IN METERS): ",DIST4} - ,RNDDISf4-
{GETNUMBER ''ENTER NEXT DISTANCE 10 RECEPTOR (IN METERS): ",DIST5} - ,RNDDISfS-

{GETr-uMBER ''ENTER NEXT DISTANCE 10 RECEP1OR(IN METERS): "tDIST6} - JRNDDISf6
{G01O}NUM-{EDIT}+l-
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{IF NUM=6}{BRAN<H ES42}
{GOlO}TABLE - {END}{OOWNHDOWN}'RE - {RDHTIOOU NDARY - {RIGHT},tRNCSRCID2 - - {RIGHT},RNCDIST1 - 
{R13HT}JRNCDIST2 - - {RIGHT}!RNCDIST3 - - {RIGHT},RNCDIST4 - - {RIGHT},RNCDISTS - - {RIGHT}JRNCDISf6 - 
/CSRCID - SRCID2 -
{GETflUMBER "ENTER DISfANCE AT NEXTRECEPIOR (IN MElERS): ",DIST1} -/RNDDIST1 - {BRAN<H PLAN}
/mckrcid -/mdsrcid2 - JRENUM-
{~MJBRAN<H RH}

BOUNJAAY ELEVATIONS
Dermes elevatims for receptor locations at plant bounda-y
{GOIO}TABLE - {END}{OOWNHDOWN}''RE - {RDHTIOOUNDH..V- {RIGHT}JRNCSRCID- - {RIGHT},RNCELEVl - 
{RIGHT}JRNCELEV2 - - {RIGHT},RNCELEV3 - - {RIGHT}JRNCELEV4- - {RIGlIT}JRNCELEV5 - - {RIGHT}JRNCELEV6- 
{GETLABEL "ENTER AlPHANUMERIC ~URCE1010 DEFINE ORIGIN OFPOLAR RECEPIOR lDCATION: ",SRCID}
{GETflUMBER "ENTER ELEVATDN AT 1ST RECEPIOR (IN METERS): ",ELEV1} -/RNDELEVl -
{GETr-lJMBER "ENTER ELEVATDN AT NEXT RECEP lOR (IN METERS): ",ELEV2} -/RNDELEV2 -
{GETr-lJ MBER ''ENTER ELEVATDN AT NEXT RECEP lOR (IN METERS): ",ELEV3} - /RNDELEV3 -
{GETr-lJ MBER ''ENTER ELEVATDN AT NEXT RECEP lOR (IN METERS): ",ELEV4} -/RNDELEV4 -
{GETflUMBER ''ENTER ELEVATDN AT NEXT RECEP lOR (IN METERS): ",ELEVS} -/RNDELEVS -
{GETflUMBER ''ENTER ELEVATDN AT NEXT RECEPIOR (IN METERS): ",ELEV6} -/RNDELEV6-
{GOIO}NUM - {EDIT} +1 -
{IF NUM=6} {BRAN<H ES42}
{GOIO}TABLE - {END} {OOWNHOOWN}''RE - {RDHTIOOU NOH..V - {RIGHT},RNCSRCID2 - - {RIGHT}JRNCELEVl - 
{RIGHT}JRNCELEV2 - - {RIGHT},RNCELEV3 - - {RIGHT},RNCELEV4 - - {RIGlIT},RNCELEVS - - {RIGHT}JRNCELEV6 - 
/CSRCID - SRCID2 -
{GETr-lJMBER "ENTER ELEVATAIDN AT NEXT RECEPTOR (IN METERS): ",ELEVl} - tRNDELEVl - {BRANffi PLAN1}
Imckrcid - /mdsrcid2 -IRENUM-
{MBNUBRAN<H RE}

QUIT
Return to main menu
{GOIO}TABLE - {END}{OOWNHDOWN}'RE - {RIGHTIFINISHED
{~NUBRANrn RJNCfION}

GRID CARTBSIAN I POLAR
~1ec1C8'tl:an ,id')l1em ~lecl POlARcocrdiftae ,id'1*m

{GOTO}TABLE-{ENDHOOWN}{ [)( GOTO}TABLE-{ENDHDOWN}{ OOMf"RE-{RIGtn'} GRIDPOlR -{ RiGtn'}~GRIDID--{RIGKr}STA

{GE'I1..ABEL-eNTER GRID ID (UP 'I GE'I1..ABEL-eNTER GRID 10 (UP TO a ALPHANUMBRIC OIARACI'ERsJ ·,GRIDIDt

{~NUBRArcHGRID! {~NUBRAtCHGRIDl

CARTESIAN
Select ca-tes ian Wid system
{GOTO}TABLE - {ENO} {OOWNHOOWN}'RE - {RIGHTIGRIDCART - {RIGHT}tRNCGRIDID - - {RIGHT}STA
{GETLABEL ''ENTER GRID ID(UP TO 8 ALPHANUMERIC <HARACfERS: ",GRIDID}-
{MENUBRANOI GRIm}
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PCl...AA
Select POLAR cocrdinate grid system
{G01O}TABLE - {FND} {OOWNHDOWN}'RE - {RDHTIGRIDPOLR - {RDHTI/RNOORIDID- - {RIGHT}STA
{GETLABEL "ENTER GRID ID(UP 10 8 ALPHANUMERIC GlARACfERS: ",GRIDID}
{MHNUBRANOI GRID3}

IlfCRaMBNTs Ix-paNTS - IY-PaNTS -- [lLiVAlloNS IFLAGPCLB ~wNBTwO~ IRHD

Uoibm ..Id~1IM)rtl:lFoenlll:dtomXGrldoelllloa'k~rmedbyerc.ofdilcrcll: Gridoelllloa'k ~fift=d byerc. ofdilcrcll: ~cifyrccplOrel:,.tioaI Specify OalJlderccplOr~llb. ~cify~wG-idoelM:rk RETURN TO MAIN RB.:'EPI'OR ~NU

{GOTOJ TABLE -{ ENDHOOWN}{ D( GOTOJTABLE -{ENDHOOWN}{ D<l GOTOJ TABLE-{ ENOHOOWN}{ D<l GOTO} TABLE-{ENDHOOWN{ GOTOJ TABLE-{ END}{OOWN}{ OO~ GOTO} TABLE-{ EN DHDOWN}{DOW!'f{ ~NUBRAICH REi
,cGRIDIO-GRIDID2-,RPl>GRIDIICGRIIlD-GRID1D2-,RK>GRIDIO,CGRIDID-GRID1D2-,RNDGRIDID,cGRIDIO-GRIDI02-,RK>GR,CGRIDID-GRIOID2-,RNDGRIDID2 ""/CGRIDID-GRIDID2-,RNDGRIDID2

{RIGtm,RNCXJNIT--{RIGtm~GETNUMBER"ENTERFIRSTXa>(GETNUMBI3R"ENTERFIRSTYOO(GETNUMBER"ENTERROW#tGETNUNBER"ENTERROW#FORRIMENUBRAlCHGRI~

{GETNUMBER "ENTER STARTIr«i {RIGtm,RNCGX- -{GETNlJMBER{RIGH'lj ,QNCOY- -{GETNlJMBER{ GETNUMBER "ENTERPIRSTE{GETNlNBER"ENTERF IRSTPLAGPOLE HEIGHTFOR DESIGNATED ROW (IN ~'reR~: ~fp} - ,RNDfp

{GETNUMBER "ENTER NUMBER 0( IF InlllJlber ~~r a1 10 ooottn~ WIth ae( IF lDumber ~ter a1 10 C:Ollltn~ with ex( RIGtm,RNCEL - - {GETNUMt RIGHn,RNCF P- - {GETNUMBER"ENTER NEXTFLAGPOLE I£IGHT (IN METER~: ~F P) - ,RN~ P

{GETNUMBER"ENTERSPACING (1{If<<A!R>>cS6S..0Hbrancb «AIR~if<<AIR»DS6S-0Hbranch «AIR{IFlnumber ~~ra1IOooolU1~w{aell1uaBr 'ftl~ra110000ltn~ WlthoeZl Oagpot ~Ilbtin!be rc::JIWoraO 10 qUIt ·,«AIR»fS6SJ-

{GETNUMBER'"ENTERSTARTIr«i{lnncb cSSSJ {braacb DSSSJ {If<<AIR>>eS6S-Gt{braacb <<(if < <A1R»fS6S-0Hbranch «AIR»fS63}-

{GETNUMBER "ENTER NUMBER 0( flENlJIIRAloCH GRIDZ {MENUBRAN:H GRIDZ {branch e SSS} {braacb fSSSJ

{GETNUMBER"ENTER SPACING (IN METERS) BETWEEN Y-AXIS RBCEPTORS: .,YDELTN - {MENUBRAICH GRIDZ {MENUBRArCH GRIDZ

,RNDXINIT-,R!'I)XNUM-,R!'I)XDELTA-RNDYINIT-,RNDYNUM-~DYDELTA-

{MENUBRAf'CH GRID~ 0

INCREMENTS
Unifcrm wid network gener ated from X & Y increments
{G01O}TABLE - {ENDHOOWNHDOWN}'RE - {RDHT}GRIDCART - {RIGHT}/RNOORIDID2 - - {RIGHT}XYINC
/OORIDID -GRIDID2 -/RNOORIDID2 -
{RKJHT}JRNCXINIT - - {RKJHTl/RNCXNUM- - {RIGHT}/RNCXDELTA - - {RIGHT}/RNCYINIT - - {RUHT}/RNCYNUM- - {RIGHT}/RNCYDELTA - 
{GET~MBER ''ENTER STARTING X LOCATDN (IN METERS): '"XINIT}-
{GETl'UMBER ''ENTER NUMBEROF X-AXISRECEPlDRS: '''Xl'UM}-
{GETNU MBER ''ENTER ~ACING (IN METERS) BEfWEEN X - AXIS RECEP1ORS: '''XDFLTA} 
{GETl'UMBER ''ENTER STARTING YLOCATDN (IN METERS): ",YINIT}-
{GETNU MBER ''ENTER NU MBER0 F Y-AXIS RECEPlDRS: ",Yl\U M} -
{GET~MBER ''ENTER ~ACING(lNMETERS) BEIWEENY-AXISRECEP1ORS: ",YDFLTA}
JRNDXINIT -/RNDXNUM -/RNDXIELTA -/RNDYINIT -/RNDYNUM -/RNDYDELTA 
{MENUBRANffi GRIDZ}

X-POINTS
Grid netwcrk defined byseries of di;crete X & Y coordinates
{GOTO }TABLE - {END} {OOWNHDOWN}'RE - {RDHT}GRIDCART - {RIGHT}/RNffiRIDID2 - - {RIGHT}XPTS - {RIGHTlkncgX - 
/ffiRIDID -GRIDID2 -/RNOORIDID2-
{GETl'UMBER ''ENTER FIRSTXCOORDINATE(INMETERS): "OX} -/RNOOX
{RIGHT}JRNOOX- -{GETNUMBFR ''ENTER NEXT X COORDINATE: ",GX} -IRNOOX
{getnumber "Enter a 1 to continue with next X coordinate cr a 0 to quit '''< <RISC2»c565}-
{if < <RISC2»c565 =OHbranch < <RISC2> >c562} -
{branch c555}
{MBNJBRANOI GRID2}
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V-POINTS
Grid net\\Q'k defined by series of discrete X & Y coordinates
{GOTO}TABLE - {END} {OOWNHDOWN}''RE - {RDHTIGRIDCART - {RIGHT},RNOORIDID2 - - {RIGHT}YPTS - {RIGHT}kncgY - 
/OORIDID-GRIDID2 - JRNOORIDID2-
{GETl'UMBER ''ENTER FIRSTY COORDINATE(IN METERS): "OY} - JRNOOY
{RDHT}JRNOOY - - {GETNUMBER ''ENTER NEXT Y COORDINATE: ",GY} - ,RNOOY
{getnumher ''Enter a 1 to continue with next Y coordinate a a 0 to quit ", < <RISC2> > D565} -
{if < <RISC2> >D565 =OHbranch < <RISC2> >D562} -
{branch D555}
{~NUBRAN<H GR.II»}

B-EVATIONS
SpecifY receptcr elevatiom
{GOlO}TABLE - {END} {OOWN}{DOWN}''RE - {RDHTIGRIDCART- {RIGHT},RNOORIDID2 - - {RIGHT}ELEV- {RIGHT}kncrow- - {right}kncEL - 
IOORIDID-GRIDID2 - ,RNOORIDID2-
{GETl'UMBER ''ENTER ROW # FOR RECEP lORS (ROW = 1 IS ~Urn:MOST ROW): ",row} - ,RNIXow
{GETl'UMBER ''ENTER FIRST ELEVATDN IN DESIG NAlED ROW (IN METERS): ",EL} - JRNDEL 
{RDHT},RNCEL - - {GETl'UMBER ''ENTER NEXTELEVATDN (IN METERS): ",EL} - JRNDEL
{getnumber ''Enter a 1 to continue with next elevation in the row a a 0 to quit ",< <RISC2»E565}-
{if < <RISC2»e565=O}{lranch < <RISC2> >e563}-
{branch e555}
{MHNUBRAN<H GRID2}

FLAGPOLE
SpecifY flagpole receptor heights
{GOTO}TABLE - {END} {OOWNHDOWN}''RE - {RDHTIGRIDCART - {RIGHT}JRNffiRIDID2 - - {RIGHT}FLAG - {RIGlIT}knaow- - {right}kncfp - 
/CORIDID -GRIDID2 - JRNOORIDID2-
{GETNUMBER ''ENTER ROW # FOR RECEPlORS (ROW=1 IS ~U1H:MOsrROW): ",row} - JRNDrow
{GETNUMBER ''ENTER FIRSfFLAGPOLE HEIGlIT FOR DESIGNATED ROW (IN METERS): ",fp} - IRNDfp
{RDHT}IRNCFP - - {GETNUMBFR ''ENTER NEXT FLAGPOLE HEDHT (IN METERS): ",FP} -IRNDFP 
{getnumher ''Enter a 1 to continue with next flagpole height in the row cr a 0 to quit ", < <RISC2 > > 565} -
{if < <RISC2»f565=OHlranch < <RISC2»f563} -
{branch f555}
{MENUBRAN<H GR.II»}

NEWNETWOAK
SpecifY newGrid network
{GOlO}TABLE - {END}{OOWNHOOWN}''RE - {RDHTIGRIDCART- {RIGHT}IRNffiRIDID2 - - {RIGHT}END
/CORIDID-GRIDID2 - ,RNOORIDID2-
{MHNUBRAN<H GRID}

END
RElURN TO MAIN RECEPlOR MENU
{MHNUBRANaI RE}
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GAID3 ORIGIN I DI$'r~CJlS 'J J>JSCRBTB DIll IOBNli~TIlD a. faBvAnQNS' ~OPOl,.B INBW NBTWOK IBHD
!Fcfyai.iI1oftb: Po'" ~*>dE Spcfydillmc, b po. actwa'it !Fcfydic~1e dRctialradillltrpo'" SpcfyGael'lleddftctiauadia. !Specify~eplOreh.tioat Spcfy fIIJPderecptorbeitba Spcfy~wGiclaclWtrk lUrrLRNTO MAIN PTOR ~NU

(GOTO) TABLE-{ END}{DOWN}{D( GOTO) TABLE-{ END}{DOWN}{ 0« GOTO) TABLE -{ END}{DOWN}{ 0« GOTO) TABLE-(END}{DOWN{ GOTO) TABLE, END}{DOWN}{DOW{ GOTO) TABLE -{ END}{DOWN}{ DOWN{GOTO) TABLE-{ END} {O{ GOTO} TABLE -{ EN }{DOWN} ( DOW!'f"R

~GRlaD-GRIDID2-~~RIDI~GRlaD-GRIDID2-AU.)(jRIDID,coRIDID-GRIDID2-~NOORIDlD.cGRlaD-GRIDID2-~~R,CGRIDlD-GRIDID2-~NDGRIDID2 "lCGRfaD-GRIDlD2-~~R)DID2- .cGRlaD-GRfDlD2-,R~GR)aD-GRIDfD2 ,tUI>GRIDID2-

{RIGHI')~NfT- -{ RIGtn'),q GBTNUMBBR -eNTER DISTANCE 1l GETNUMBER"'ENTERF IRST DIRE (GETNUMBER "'ENTER NUMBE{GBTNlNBEIl-eNTER DIRBCI'ION T« OBTNUMBBR "ENTER DIRBCTION TO B(ME~RANCH GRIr.t {~NUBRArcHRa
{OETNUMBER "ENTER X OOORa ( RIGtn') ItNCRING - -{ OBTNUMBl RIOHIl~DIR - - (OBTNUMBE (OBTNl.JMBER "ENTER STARTI{OBTNUoIBEIl"BNTERF IRST BLEVAT( OBTNUMBER "'ENTERF IRSTF LAG POLE t£lGHTF OR DeSIGNATED ARRAY (I N ): -, ZJILNi} - ,RND2

{OBTNUMBE!R"'ENTER Y OOORDI (F !Dumber "&:ller.1 to ocotml.e with nc(F !Dumber 'EDler.1 to ocotiDl.e with DC( OBTNUM8I3R "EHT'BR1NCRB(RIOHIl~EV- -{ GBTNUMBE{ RIGtm.RNCI3L - - (GETNUMBE!R "ENTER NEXTFLAGPOLE I£IGHT (IN NElmS): LA~ - ~ND2FLAG '

~DXlNfT-,RN>YINfT- {if NUM-cHtrmcb cS77} - (ifNUM-~(trueb dS71) - {MBNUBRAlCH GRID~ (F!Dumber "&:lieU 1 toCODtiDl.e with Dell (F !Dumber '&ler.l to ooctinl.e With DeXl 0aaP* belahllD tb: rOll/or. 0 toqull -, NUM)-

{t.£NUBRAlCH GRID' (traDCb cS7l (traDCb~ {if NUM-(4{ traDCb fS7tt - {if NUM-(4{ traaeb G51tt -

{MENUBR.AN:HGRIO' {NENlJBRAlCHGRID~ {traDCb fS7-4 {traDCb 051-4

{MBNUBRAlCH GRID~ (MENUBRAH:H GRID~

OOIGIN
SpecifY crigin of the Polar network

{G01O}TABLE - {END}{OOWNHDOWN}''RE - {RKJHTIGRIDPOLR - {RKJHTI/RNCGRIDID2 - - {RIGHT}ORIG
ICGRIDID -GRIDID2 - /RNOORIDID2-
{RKJHT}/RNCXINIT - ,.., {RKJHT}/RNCYINIT - -
{GET~MBER ''ENTER X COORDINATE roR ORIGIN OF POLAR NETWORK: ",XINIT}
{GET~MBER'ENTER Y COORDINATE roR ORIGINOF POLAR NETWORK: '\YINIT}
/RNDXINIT - /RNDYINIT -
{~NUBRANrn GRID3}

DISTANCES
SpecifY dis tances foc polar network
{GOlO}TABLE"" {END}{OOWNHDOWN}''RE - {RKJHTIGRIDPOLR - {RKJHT}/RNffiRIDID2 - - {RIGHT}Dlsr- {RKJHT}/RNCRING - 
/ffiRIDID -GRIDID2 -/RNOORIDID2-
{GETNUMBER ''ENTER DISTANCE 10 FIRST RING OF POLAR COORDINATES (IN METERS): ",RI~} -/RNDRING 
{RKiHT}IRNCRING - - {GETNUMBER 'ENTER DISTANCE 10 NEXT RING OF POLAR COORDINATES: ",RING} -IRNDRING ,..,
{GETLABEL "00 YOU WANfTO OONTINUE WfIH MOlHER RI~ (Y cr N)? ",NUM}-
{if NUM="N"}{lranchc577} -

{branch c573}
{MBNUBRANOI GRID3}

DlSCFETE DlA
SpecifY discrete direction radials fa polar netwcrk

{GOlO}TABLE - {END}{OOWNHDOWN}''RE - {RIGHTIGRIDPOLR - {RKJHTI/RNffiRIDID2 - - {RIGHT}DDIR - {RKiHT}/RNCDIR - 
/ffiRIDID -GRIDID2 -/RNOORIDID2 -
{GET~MBER ''ENTER FIRST DIRECTION RADIAL IN DEGREES (110 360): ",DIR} -/RNDDIR -
{RKiHT}/RNCDIR - - {GETNUMBffi ''ENTER NEXT DIRECTION RADIAL IN DEGREES (1 10 360): ",oIR} -IRNDDIR 
{GETLABEL "00 YOU WISH 10 OONTINUE WIlH lHENEXT DIRECfDN RADIAL(Y cr N) ? ",NUM}-
{if NUM = "N"} {lranch d577} -

{branch d573}

{MBNUBRANOI GRID3}
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GErr-EAATED DIA
SpecifY Generated direction radio fa pdar net'MXk
{GOTO}TABLE - {END}{OOWNHOOWN}'RE - {RDHTIGRIDPOLR - {RDHTI/RNffiRIDID2 - 
{RDHT}GDIR - {RDHT}/RNCNUM - - {RDHT}/RNCDIRINI - - {RDHT}/RNCDIRINC - 
ICGRIDID -GRIDID2 - /RNOORIDID2-
{GETIUMBER ''EN1ER NUMBEROF DIRECfIONS USED TO DEFINE POLAR GRID: ''.NUM} - /RNDNUM
{GETflUMBER ''EN1ER STARTING DIRECfION OFnIE POLAR GRID: ",DIRINI} - /RNDDIRINI
{GETflUMBER ''EN1ER INCREMENT (IN DEGREES) fOR DEFINI~DIRECfDNS: ",DIRINC} - /RNDDIRINC
{MHNUBRAN<H GRID3}

B...EVATI~S

Specify receptcr elevatiom
{GOTO}TABLE - {END}{OOWNHOOWN}'RE - {RDHT}GRIDPOLR - {RDHTIJRNffiRIDID2 - - {RIGHT}ELEV - {RIGHT}kncDIR - - {right}kncZELEV - ....
tffiRIDID -GRIDID2 - /RNOORIDID2 -
{GETl'UMBER ''ENTER DIRECfDN TO BE INPUT: ",DIR} -/RNDDIR -
{GETl\UMBER "ENTER FIRSTELEVATDN IN DESIGNAlEDRECEPTOR ARRAY (IN METFRS): ''.ZELEV} -JRNDZELEV
{RDHT}/RNCZELEV - - {GETNUMBER "ENTFR NEXT ELEVATION ( IN METERS): ",ZELEV}"" JRNDZELEV 
{GETLABEL "00 YOU WISH TO OONTINUE WIrn NEXT ELEVATDNINlHE ARRAY(YorN)? ",NUM}-
{if NUM="N"} {tranch f578}-
{branch f574}
{MHNUBRANOI GRID3}

A...AGPO-E
Specify flagpole rece ptoT heights
{GOTO}TABLE - {END}{OOWNHOOWN}''RE - {RDHTIGRIDPOLR - {RDHTIJRNffiRIDID2 - - {R1GHT}FLAG - {RDHTI/mcDIR - - {right}/rncZFLAG - 
tffiRIDID -GRIDID2 -/RNOORIDID2 -
{GET~MBER ''ENTER DIRECfDN 10 BE INPUT: ",DIR} - JRNDDIR -
{GETl\UMBER ''ENTER FIRST FLAGPOLE HEIGHT FOR DESIG NATED ARRAY (IN METERS): ",ZFLAG} - JRNDZFLAG 
{RDHT}/RNCEL - - {GETl\UMBER ''ENTER NEXT FLAGPOLE HEIGHT (IN METFRS): ",ZFLAG} - JRNDZFLAG 
{GETLABEL "00 YOU WISH 10 OONTINUE WIrn NEXT FLAGPOLE HEIGHT IN ROW (Y cr N)? ",NUM}-
{if NUM="N"}{tranchG578} -
{branch G574}
{MHNUBRAN<H GRID3}

NEWNETWOAK
Specify newGrid network
{GOTO}TABLE - {END}{OOWNHOOWN}''RE - {RDHTIGRIDPOLR - {RDHTIJRNffiRIDID2 -,- {RIGHT}END
/OORIDID -GRIDID2 -/RNOORIDID2 -
{MHNUBRANrn GRID}



END
REnJRNlO MAIN RECEPTOR MENU
{GOTO}TABLE - {END}{OOWNHDOWN}''RE - {RDHTIGRIDPOLR - {RDHTI,RNOORIDID2 - - {RIGHT}END
/CGRIDID-GRIDID2 - ,RNOORIDID2-
{yn«JBRANOI RB}

ME "FlLBNAMB IKROUT ISTAnO" IPRRiOD IDA'rA ItumJRN
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~cfy &~~ aod amat iDurmtioaSpocify Aamomcter ~i&bt.bow..OUDd~cfymt llaololil:alltaticn iDamatio lSFcfy ~riochrilbinmt 1la1ol1Ce1 lpec&. data wriatioal or aclUltmto. Ie UD to main function menu

(GOTO}TABLE-{BNDHDOWN}{D(GOTotTABLE-{END){DOWN}{DqOOTotTABLE-{END}{DOWN}(DqF «.r»TPRM-1}{~NUB{mcautnDCbdata) (GOTotTABLE-{END){DOWN){DOWMt~-(RIGtmFINI!Hm-

{GE11.AIII3L"'ENTPRF n.E N.u£ (I{ GETNUMBeR"'ENTPR t£IGHT OF {.eNUBRAN:H DATA1) {~NUBRAN:H STARDAn {menulraacb function}

(F < <AIR> >TPRM-2){ BRANOI (GETLABEL"'ENTER UNITS OF MEN OETNUMBeR "ENTER 5 DIG IT WBAN NUMBeR FOR NWSSI'ATIONS: ',SI'ANUM)-

R!COMMENTS-{ GOTot OOM toE IRNDZRBl-NlDZRUNIT - {GETNUMBeR "ENTER YEAR FOR WHICH DATA IS BEING PROCESSED (2 OR. DIGITS): " YEAAl -
OPTIONALFn.EFORMATS1 ~NUBRAN:Htoe {GETLABEL"'ENTPR N.u£ OF STATION (OPTIONAL - UP T040CHARACTER~: ~N.ue-

BLAt« -- ~CI&.lb:defaullAS:llamal alequeDtialbourly fic.-{dowtGETNUMBER"ENTERX 000 RaNATE FOR LOCATION OF STATION (OPTIONAL): ',XCOORD}

READ -- Specife. lb: Fatran READ amat a an ASCJllequeDbal-{doMI{ GETNUMBeR "ENTER Y OOORaNATEFOR LOCATION OF STATION (OPTIONAL): " YCOORD}-

bo\.rly&~ (See paw: 3-53 in manual)-{~{~ (F XCOORD-cHBLAt« XCOORQ

FREE -- Spec&. fJee-fama~dREAD a anA!ICIllequeObalbourly -(d{lF YCOORD-~{BLAt« YCOORQ

fi~. -(clown){clown) NlDSI'ATION-,RNDSI'ANlJM-NiDYEAR-.aNDN~-,RNDXCOORD-.aND~OORD-

mt:ORM-- S~c&.anuob'ma~6~ Focratedbylb: RAMMETa MPR{~UBRAPCHtoe
IftPlOCC...... -{clown){~

CARD -- ~Cllie. UIC of'card imlF·dataUliD•• ,*faultASCllamat-{~

Tb. option difl:tI tom option 1 (blank) byeciditioa of -( clown)

bo\.rlywiDdp'ofi~cllpOlZUaDdbol.rly'Crticalpo_hal-(~

tempcralUn: ,adeo. in lb: u:put 6~. -(clown){clown)

!k reF 3-S1 throuBb 3-55 a deta.a.

{malulraDCb me.I}

FILENAME
Speci~ fi~name and format infcrmation for input file
{GOTO}TABLE - {END}{OOWNHOOWN}"ME ,.., {RIGHT}lNPUTFIL -- {RIGHT}/RNCMETFIL - ,.., {RIGHT}/RNCIURM"" 
{GETLABEL ''ENTER FILE NAME (INCLUDE OOSPATH IF FILE IS r-uT IN CURRENT DIRECTORY): ",METFIL}--
{IF < <RISC2> >TERM=2}{BRAN<H MFL}
/REffiMMENTS - {GOTO}COMMENTS-

OPTIONAL FILE K>RMATS - {do\W}{do\W}{do\W}
BLANK - - Specifies the default ASCII format for sequential hoorly file. - {do\W} {down}
READ - - Specifies the Fortran READ format for an ASCII sequential- {down}

hwrly file (See page 3-53 in manual). - {do\W}{down}
FREE - - Specifies free-fcrmated REAIA fer an ASCII sequential hourly - {down}

fir. - {do\W} {down}
UNFORM - - SpecifieS an unfermatted file generated by the RAMMET cr MPRM"" {DOWN}

Jreprocessors. - {down} {down}
CARD - - Specifies use of "card image" data u;ing a default ASCII format - {down}

ThE opticn differs from option 1 (blarit) by addition of ,.., {down}
hourly wind Jrofile exponents and hauly vertical potential - {down}
temperature gradients in the in}1lt file. ,.., {do\WHdown}

See Page 3-51 through 3-55 for details
{mmubranch meal}
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HEIGHT
Specify Anemometer height above wound
{GOTO}TABLE - {END}{OOWNHDOWN}"ME - {RIGHT}ANEMHGHT - {RIGHT}IRNClREF - - {RDHT}IRNCZRUNIT - 
{GETl-UMBER ''ENTERHEDHTOF ANE~METERAOOVEGROUNDINMETERSORFmT: ",ZREF}-
{GElLABEL ''ENTER UNITSOF MEASUREMENTFORANE~METERHEDHT(METERSORFEEl): ",ZRUNIT}
/RNDZREF -/RNDZRUNIT -
{~NUBRANOf ME}

STATION
Specify meteocological station infa mation
{GOTO}TABLE - {END} {OOWNHDOWN}"ME - {RIGHT}/RNCSfATION - -
{RDHT}/RNCSfANUM - - {RDHT}/RNCYEAR - - {RIGHT}/RNCNAME - - {RDHT}/RNCXOOORD - - {RIGHT}/RNCYCOORD - 
{~NUCALL DATA2}
{GETNUMBER ''ENTER 5 DIGIT WBAN NUMBER FOR NWS STATIONS: '\STANUM}
{GETl-UMBER ''ENTER YEAR fOR WHICH DATA IS BEI~ PROCESSED (20R 4 DIGITS): ",YEAR}
{GElLABEL ''ENTER NAME OF STATION (OPTIONAL - UP 10 40 G-IARACfERS): ",NAME}
{GETNUMBER ''ENTER X <DORDINATE RJR LOCATION OF STATION (OPTIONAL): '"XOOORD}
{GETl-UMBER ''ENTER Y CDORDINATE RJR LOCATION OF STATION (OPTIONAL): ,.,YCOORD}
{IF XCDORD=O} {BLANK XOOORD}
{IF YOOORD=O} {BLANK YCOORD}
/RNDSTATION -/RNDSTANUM -/RNDYEAR -/RNDNAME -/RNDXCDORD -/RNDY<DORD
{MBNUBRANOf ME}

PERIOD
Specify period within meteorlogical data file to process
{IF < <RISC2> >TERM=l}{~NUBRAN<H PFR.IODl}
{MHNUBRANOI STARDAT}

DATA
Specifies data VCl"iations or adjustments

{menu"'anch data}

RETURN
Return to main function menu
{GOm}TABLE - {END} {OOWN}{DOWN}"ME - {RIGHT}FINI9-IED
{menu"'anch function}

lW:S1 III.ANK lOAD I FItBB ItJNFO!Ut ICARD IRBTURN
SpCif"CI dcfllult b'lDIt Sp:cifyFatl'loread b'lDIt ute tee -b'mlll:d REAlE UleunulDlt:dfile l.Be~dIlDlF·dalll ~IUrO tolDlmME ncnu

( BLAl« FORM} (GEll..A8EL·INPurFORTRAN~LETFORM,~ (LETF ORM,UNFOR~ {LETF ORM,CARU {mcnubrancb ME}

,RNDMIITFIL -,RN~ORM- ,oRNDMETFIL -,RNa:ORM- ,RNDMETFIL -,RNa:ORM- ,RNDMETPIL -,RNa:ORM- ,RNDMETFIL -,RNa:ORM-

{mcnubranch Ya} {mcnubranch ME} {mcnubrancb Ya} {mcnutranch Ya} {mcnubrancb ME}
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EU\N<
Specifies defauh format
{BLAN( fORM}
/RNDMEfFIL -/RNDIURM
{mcnu"'anch ME}

READ
Specify Fatran read famat
{OETI...ABEL "INPUT IURTRAN ''READ'' IURMAT WI1HIN ( ) (SEE PO 3-53) : "IDRM}
/RNDMETFIL -/RNDIURM-
{mcnu"'anch ME}

FREE
lEe free-formated READS
{LET IURM,FREE}
/RNDMEfFIL -/RNDIURM
{mcnut..anch ME}

LI'IFOAM
Use unformated file
{LET IURM,UNFORM}
/RNDMEfFIL -/RNDIURM
{mcnu"'anch ME}

CARD
lEe "Cwd image" data
{LET IURM,CARD}
/RNDMEfFIL -/RNOIURM
{mcnu"'anch ME}

RETURN
Return to main ME menu
{mcnu"'anch ME}

DATA2 SURFDATA IUAlRD~TA
Specfi:•• \I'M mcttaoloJaal.lation Specie. upper.i' .latKn

{l\t STAnON,SlR" DATA) {~t STAnON,UAlRDATA)

{BRAlCH OS&1) {BRAPCH OS81)



SURFDATA
Specifies surface meteaologicalstation
{let SfATION.SU RFDATA}
{BRANCH D587}

UAIRDATA
Specifies upper air station
{let STATION.UAIRDATA}
{BRANCH D587}

litB1VRNSTAADAT ISTARDATA J I
~fine STARmc~oro.alda••u_RETtRNTO PREVIOUS~NU

{ GOTO} TABLB-{ END} {DOWN} { D( MENUBRAfCH ME)

{ MENlXAlL lin
( MENUBRAfCH ME)

W
lJ1
.......

STAADATA
Define STAR meteaolgical data summaries (OPTIONAL}
{GOTO}TABLE - {END} {OOWNHDOWN}"ME - {RKiHT}SfARDATA 
{MHNUCALL III}
{MHNUBRANCH ME}

RETURN
RElURN TO PREVDU S MENU
{MHNUBRANCH ME}

PEAlOD1 STARTDATB J START HOUR IBNDDATR JUND HOUR IDAYRANGR IQUIT
Specifylllr tda~ i:r penod Speclfy•• tbow b pmod Specify daya ranse ofda,. k> p'O=.

{GOTO} TABLE-{ BNDHDOWN} { D( GOTO}TABLE-{ BNDHDOWN} {Et( GOTO} TABLB-{ ENDHDOWN}{ E t( GOTO}TABLE-{ ENDHDOWN{ GOTO} TABLE -{ ENDHDOWN} {DO~MENUBRAICH M6

{GETLABFL-eNTER START DATE { GETLABFL-eNTER START HOtR ({ GE11..ABEL -eNTER STOP DATE FO{GE11..ABEL -eNTER STOP HOl{ GE11..ABFL-eNTER DAY (12 3ETC) OR RANGE OF DAYS(l-S): ",RANGa-

{ MENUBRAICH PERI OOl} { NENUBRAlCH PBIU OOl} {MENUBRAICH PERI OOl} ( MENUBRArcH PERI OOl} { MENUBRAICH M6

STAAT DATE
Specify start date for period
{GOTO}TABLE - {END}{OOWNHDOWN}"ME - {RIGHT}STARTEND - {RIGHf}IRNCSfART- 
{GETLABEL ''ENTER START DATE IUR PERIOD TO BEPROCESSED(YR M) DA): ",START}
{MHNUBRANCH PERIODl}

STAAT HOLJA
Specify start hoor for period
{GOTO}TABLE - {END}{OOWNHEND}{RIGHf}{RIGHT}/RNCSlHR - -
{GETLABEL ''ENTER SfART HOUR (1-24) FOR lHE START DATE TO BE PROCESSED: '\SIHR}
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{WiNUBRANCH PERk>Dl}

END DATE

{GOTO}TABLE - {END}{OOWNHEND}{RIGI-IT}{RIGHT}JRNCSIDP - 
{QUIT}

ENDHOUA

{GOTO}TABLE -- {END}{OOWNHEND}{RIGI-IT}{RIGHT}JRNCSlliR - 
{QUIT}

DAYAANGE
Specify day a range of days to process
{GOTO}TABLE - {END} {OOWNHDOWN}"ME - {RIGHT}DAYRM«JE - {RKiHT}JRNC~E - 
{GETLABEL ''ENTER DAY(12 3 ETC) OR RANGE OF DAYS(1-5): ",RANGE}-
{WiNUBRANCH ME}

QUIT

{MENUBRANCH ME}

DATA WIND ALIGNMBNT f WIND SPBBD IBXPONBNTS ITBMPGRAD ILONG TBRM DATA IRBTURN
Aq\llllwinddi'eclla:l.~nl Wlnd.peedCll~saC' ~cifywndprofi~ClIponcn. SpectyltrL po~nl..hemp.adenIDplIOMI1on8-=rmda"adJUltm=n. ~h.rn to In8ln ME ncnu

{GOTO)TABLE-{ENDHDOWN}{D(GOTO}TABLE-{END}{DOWN}{D<{GOTO}TABLE-{END}(DOWN}{D<{GOTO)TABLE-{END}(DOWN{menubranchdatal} {menubraDChME}

{GETLABflL-eNTER VALlE TO B!lGETNUMBER -eNTER UPPER BOU{ GETLABEL-eNTER DESIGNATION{GE11.ABEL -eNTHR DESIGNATION (A-F ORl-6)FOR STABlLlTYCAlEGORY TO FOlLOW: ~STAB}

,RNDROTANG- {GETNUMBER"ENTER UPPER BOU( GETNUMBER -eNTERWTND PROF (GETNUMBER-eNTHR VERT. POTENTIAL TEMPGRADIENTF OR 1ST CATEGORY: ~DTDZll

(MENUBRA~H DATA) {GETNUMBER-eNTER UPPER BOU{ GETNUMBER -eNTER WTND PROF(GETNUMBER-eNTHR VERT. POTENTVL TEMP GRADlENTFOR 2ND CATEGORY: ~DTDZ2}

{GETNUMBER "ENTER UPPER BOU( GETNUMBER -eNTER WIND PROF (GETNUMBER -eNTER VERT. POTENTVL TEMP GRADIENTP OR 3RD CATEGORY: ~ DTDD}

{GETNUMBER "ENTER UPPER BOU( GETNUMBER -eNTER WIND PROF (GETNUMBER -eNTER VERT. POTENTIAL TEMP GRADlENTFOR .THCAlEG ORY: -, DTDZ~

,RNDWS1 - ,RNDWS2 - ,RNDWS3 - lit{GETNlNB ER-eNTER WIND PROF (GETNUMBER -eNTHR VERT. POTENTIAL TEMP GRADIENTF OR ITH CAlEG ORY: -,DTD~

{ MENUBRA!CH DATA) {GETNUMBER -eNTER WIND PROF (GETNUMBER "ENTER VERT. POTENTVL TEMP GRADIENTF OR 6TH CAlEG ORY: -, DTDZ4

,RNDSTAB-,RNDWPl-,RN[M'P2-/,RNDSTAB-,RNDDTDZ.1-,RNDDlDZ2-,RNDDTDZJ-,RNDDlDU-,RNDDTOZS-,RNDD1l>Z6--

(MENUBRA!CH DATA) (MENUB~H DATA)

WI~ ALIGNMENT
Adjusts wind direction alignment
{GOTO}TABLE - {END}{OOWNHDOWN}"ME - {RIGHT}WDROTATE - {RIGHT}JRNCROTANG -- 
{GETLABEL ''ENTER VAllJE TO BE SUBTRACTED FROM WIND DIRECfION MEASUREMENTS: ",ROTANG}
JRNDROTANG -
{MENUBRANCH DATA}
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WlMJ SPEED
Wind speed categ<ries
{G01O}TABLE - {END}{OOWNHDOWN}"ME - {RIGHT}WINDCATS-

{RkJHT}IRNCWS1 - - {RIGHT}/RNCWS2 - - {RIGHT}/RNCWS3 - - {RkJHTlIRNCWS4- - {RIGHT}/RNCWS5 - 

{GETl'UMBER ''ENTER UPPER BOUNDARY WIND SPEED (MIS) FOR 1ST CATEGORY: '''WSl}
{GETl'UMBER ''ENTER UPPER BOUNDARY WIND SPEED (MIS) FOR 2ND CATEGORY: '''WSZ}
{OETl'UMBER ''ENTER UPPER BOUNDARY WIND SPEED (MIS) FOR 3RD CATEGORY: '''WS3}
{GETl'UMBER "ENTER UPPER BOUNDARY WIND SPEED (MIS) FOR 41H CAlEGORY: '''WS4}
{GETl'UMBER "ENTER UPPER BOUNDARY WIND SPEED (MIS) FOR 51H CAlEGORY: ",WS5}
/RNDWS1 -/RNDWS2 -/RNDWS3 -/RNDWS4 -IRNDWS5 -
{~NUBRANOI DATA}

EXPON::NTS
Specify wind Jrofile exponents
{G01O}TABLE - {END}{OOWNHDOWN}"ME - {RIGHT}WINDPROF- {RIGHT}/RNCSfAB - -
{RkJHTl/RNCWP1- -{RkJHT}/RNCWP2 - -{RkJHTIIRNCWP3- -{RIGHTltRNCWP4- -{RIGHT}tRNCWP5 - -{RIGHT}/RNCWP6-

{GETLABEL "ENTER DESIGNATION (A- FOR 1-6) fOR STABILITY CATEGORY 10 fOLLOW: ",STAB}

{GETl'UMBER ''ENTER WIND PROFILE EXPONENT FOR 1ST CATEGORY: '''WP1l
{GETl'UMBER "ENTER WIND PROFILE EXPONENT FOR 2ND CATEGORY: ",WP2}
{GETl'UMBER ''ENTER WIND PROFILE EXPONENT FOR 3RD CATEGORY: '''WP3}
{GETl'UMBER ''ENTER WIND PROFILE EXPONENT FOR «H CATEGORY: '"WP4}
{GETl'UMBER ''ENTER WIND PROFILE EXPONENT FOR srn CATEGORY: '"WP5}
{GETl\UMBER ''ENTER WIND PROFILE EXPONENT FOR 6IH CATEGORY: '"WP6}
tRNDSTAB - tRNDWP 1 - /RNDWP 2 - tRNDWP 3 - tRNDWP4 - tRNDWP 5- IRNDWP 6 - -
{MHNUBRANOI DATA}

TEMP GRAD
Specify vert. pctential temp gradients
{GOlO}TABLE - {END}{OOWNHOOWN}"ME - {RIGHT}D1HETADZ - {RkJHT}/RNCSfAB --
{RK:JHT}IRNCDTDZ1 - - {RIGHT}/RNCDTDZ2 - - {RIGHT}/RNCDTDZ3 - - {RIGHThRNCDTDZ4 - - {RIGHThRNCDTDZS - - {RIGHT}IRNCDTDZ6 - 

{GETLABEL ''ENTER DESIGNATION (A-FOR 1-6) fOR STABILITY CATEGORY 10 fOLLOW: ",STAB}
{GETNUMBER "ENTER VERT. POTENTIAL TEMP GRADIENT fOR 1ST CATEGORY: '''DTDZ1}
{GETl'UMBER ''ENTER VERT. POTENTIAL TEMP GRADIENT fOR 2ND CATEGORY: ",DTDZ2}
{GETl\UMBER "ENTER VERT. POTENTIAL TEMP GRADIENT fOR 3RD CATEGORY: ",DTDZ3}
{GETNUMBER ''ENTER VERT. POTENTIAL TEMP GRADIENT fUR 41H CATEGORY: ",DTDZ4}
{GETl\UMBER ''ENTER VERT. POTENTIAL TEMP GRADIENT fOR 51H CATEGORY: ",DTDZS}
{GETl\UMBER ''ENTER VERT. POTENTIAL TEMP GRADIENT fOR 61H CATEGORY: ",DTDZ6}
tRNDSTAB - tRNDDTDZl -/RNDDTDZ2 - tRNDDTDZ3 -/RNDDTDZA - tRNDDTDZS - tRNDDTDZ6 - -
{MHNUBRANaI DATA}

LONG TEAM DATA
Optional long term data adjustments
{mmubranch datal}



RETURN
Return to main ME menu
{mmukanch MR}

DATA1 WUmSPBRD rA~RAOB TBMP$ IMtxuro "lnGfITS luTUo.
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~clJladiuWiDchpDOdb'C8d1wiD~clJ.'ler.F ambieDt~~r.lUre. ~clJ.'ler.. ww.ofmilriDabcipt ~turD IOlm.iDY: IaDU

{GOTot TABLE, END){DOWN}{ D( GOTot TABLE, END){DOWN}{ D<{ GOTot TABLE-{ END){DOWN){ D<{ menubraDdl Y:}

{GETNUMBER Wf!NI'ElR. Y:DIAN WI: Glm.ABeL"BNTERKEYWORD FO( GE11..ABeL"BNTERKEYWORD FORTI-£ PERIOD TO BE AVERA (SPRING, FALl., ETC): ·,A\£PER}

{GETNUMBER WENI'ElR. Y:DIAN WI: GETNUMBER Wf!NTE!R TI-£ AWRA{GE11..ABB. -eNI'E!R. DeSIG NATION (A-F ORl-6) DESIG NATIONF STABILITYCAlEG ORY: ., STAB}

{GETNUMBER Wf!NTE!R ~DIAN WI: GETNUMBER Wf!NI'ElR. TtE A\ERA{GETNlNBERWENI'ElR. TtE AVERAGE MIXING tElGtrrS (M) FOR ST CATEGORY: ~TAl}

{GBTNUMBER WENI'ElR. Y:DIAN WI: GETNUMBER -eNI'E!R. TtE AWRA{GBTNlNBER WENTER TtE AVERAGE MIXING tElGKfS (M) FOR ND CATEGORY: ~TAZ

{GETNUMBER WENI'ElR. ~DIAN WI: GETNUMBER WENTE!R TI-£ AWRA{GBTNlNBER Wf!NTER TtE AWRAGE MIXING tElGtrrS (M) FORD CATEGORY: ~TAl}

{GBTNUMBER Wf!NTE!R Y:DIAN WI: GBTNUMBER Wf!NTE!R TtE AWRA{GBTNlNBE!R Wf!NTER TtE AVERAGE MIXING tElGHrS (M) FOR TH CAlEGORY: -,TN}

~DWSl- ,RR>WS2 - ,RNDWS3 -/tGBTNUMBER -eNI'E!R. TtE AWRA{GETNlNBER-eNI'E!R. TtE AVERAGE MIXING tElGHrS (M) FOR H CAlEG ORY: .,TA5}

{MENUBRAPCH DATAl} ~DAVEPER - RNDTAl - ,RNDrA2( GETNUMBER Wf!NTE!R TI£ AWRAGE MXlNG tElGtrrS (M) FOR H CAlEGORY: -,TN}

{~NUBRAPCHDATAl} .aNDAVEPER -RNDTAl -,aNDrA2-,RNDrA3-,aNDrAr,aNDr -,aNDrM-,RNrsTAB

( MENUBRAlCH DATAl}

WIND SPEED
Specif;y median Windspeed fa each wind speed category
{GOTO}TABLE - {END}{OOWNHDOWN}"ME - {RIGHT}WINDCATS-
{RkJHT},RNCWS1 - - {RIGHT},RNCWS2 - - {RIGHT},RNCWSJ - - {RkJHT}JRNCWS4- - {RIGHT},RNCWS5 - - {RIGHT},RNCW~ - 
{GETt\UMBER ''ENTER MEDIAN WIND SPEED (MIS) R:>R 151 CATEGORY: '\WS1}
{GETr-llMBER ''ENTER MEDIAN WIND SP EED (MIS) R:>R 2ND CATEGORY: '\WS2}
{GETr-llMBER ''ENTER MEDIAN WIND SPEED (MIS) R:>R 3RDCATEGORY: '\WS3}
{GETl\UMBER ''ENTER MEDIAN WIND SPEED (MIS) R:>R 41H CATEGORY: '\WS4}
{GETl\UMBER ''ENTER MEDIAN WIND SPEED (MIS) lOR 511-1 CATEGORY: '''WS5}
{GETt\UMBER ''ENTER MEDIAN WIND SP EED (MIS) lOR 61H CATEGORY: '\WS6}
,RNDWS1 - ,RNDWS2 - ,RNDWS3 - ,RNDWS4 - JRNDWS5 - ,RNDWS6 -
{MBNUBRANOI DATAl}

AVERAGE TEMPS
Specif;y average ambient temperatures
{GOTO}TABLE - {END} {OOWNHDOWN}"ME - {RIGHT}AVETEMPS - {RIGIIT},RNCAVEPER - -
{RkJHT},RNCTA1 - - {RIGHT},RNCTA2 - - {RIGHT},RNCTA3 - - {RIGHT},RNCTA4 - - {RIGHT},RNCTA5 - - {RIGHT},RNCTA6-
{GETLABEL ''ENTER KEYWORD FOR 1HEPERIOD 10 BE AVERAGED (SPRING, FALL, ETC): ",AVEPER}
{GETl\UMBER ''ENTER TI-lE AVERAGE AMBIENf TEMPERAlURE lOR 151 CAlEGORY: ",TA1}
{GETl\UMBER ''ENTER 11-IE AVERAGE AMBIENf TEMPERAlURE lOR 2ND CAlEGORY: ",TA2}
{GETl\UMBER ''ENTER 11-IE AVERAGE AMBIENf TEMPERAlURE lOR 3RD CAlEGORY: ",TA3}
{GETl\UMBER ''ENTER TI-lE AVERAGE AMBIENf TEMPERAlURE lOR 411-1 CATEGORY: ",TA4}
{GETl\UMBER ''ENTER TI-lE AVERAGE AMBIENf TEMPERAlURE lOR 5lli CATEGORY: ",TAS}
{GETl\UMBER ''ENTER 11-IE AVERAGE AMBIENf TEMPERAlURE lOR 61H CATEGORY: ",TA6}
,RNDAVEPER - ,RNDTA1 - ,RNDTA2 - ,RNDfA3 - JRNDTA4 - ,RNDTAS - ,RNDTA6 -
{MBNUBRANOI DATAl}



MXlNG HEIGHTS
Speci~ average values of mixing height
{GOlO}TABLE-{END}{OOWNHDOWN}"ME-{RIGHT}AVEMIXHT-{RIGHT},RNCAVEPER - -{RIGHT},RNCSfAB--
{RDHT}/RNCfAl - - {RIGHT}/RNCfA2 - - {RIGHT},RNCfA3 - ,... {RIGHT}/RNCfA4 - - {RIGHT}/RNCfAS - - {RIGHT},RNCfA6 - 
{GETLABEL ''ENTERKEY\\ORDFOR lHEPERIOD 10 BE AVERAGED (SPRING, FALL, ETC): ",AVEPER}
{GETLABEL "ENIER DESIGNATION (A-FOR 1-6) IESIGNATION lOR STAB~ITYCATEGORY: '''STAB}
{GET!'lJMBER ''ENTER lHE AVERAGE MIXING HEIGHTS (M) lOR 1ST CAlEGORY: ",TAl}
{GET!'lJMBER ''ENTER lHE AVERAGE MIXING HEIGHTS (M) lOR 2ND CAlEGORY: ",TA2}
{GET!'lJMBER ''ENTER lHE AVERAGE MIXING HEIGHTS(M) lOR 3RDCAlEGORY: ",TA3}
{GET!'lJMBER ''ENTER lHE AVERAGE MIXING HEIGHTS (M) lOR 4nI CATEGORY: ",TA4}
{GETl'UMBER "ENTER nIE AVERAGE MIXING HEIGHTS (M) lOR SnI CATEGORY: ",TAS}

{GET!'lJMBER ''ENTER lHE AVERAGE MXING HEIGHTS(M) IUR 6lH CATEGORY: ",TA6}
/RNDA\TEPER - ,RNDTAl - /RNDTA2 - /RNIJfA3 - ,RNDTA4 - /RNDTAS - ,RNDTA6 - /RNLSfAB -
{MHNUBRANOI DATAl}

RETURN
Retw'n to main ME menu
{mmul.-anch ME}

~clye~ntpcriod,da.pmodand.o~clye~nlcanc.ianIa=atiorllnb'lDIli6pecfye~nlpo'" Ia=atJoatnb'lDIlKn OpbODallCnatne~.tioab'e\eQt1Op1lCMlrec:epu belJhtabole Found b'e RETlRNTOMAIN FlJK:710N Y:NU

{GOTO} TABLE-U~ND}{DOWN}{D( GOTO} TABLE -{ END}{DOWN}{ D~ GOTO} TABLE -{ END}{DOWNH D~ GETNUMBER ~NTI3RTFRRA{ GETNUMBER ~NTI3RRECEPTOR Je: MENUBRAlCH FUNCTION}

{ GE'Il..ABEL~NTI3R EVENT NAMII GEl1..ABB.~NTEREVENT NAME (GEl1..ABEL~NTEREVENT NAME f,QNDZELEV- MDZJlLNJ-

(GETNUMBFR~NTERAVlRAGlN GETNlJMBER~NTERX-COORDI( GETNUMBER -eNTER DISTANCE I( MENUBRAlCH EV) (MENUBRAlCH EV)

{ GE'Il..A8EL~NTERSOlRCE GRQ: GETNUM8ER "ENTER Y -COORDI( GETNUMBER "ENTER RADIAL DIRECTION (DEGREE$)F OR EVENT LOCATION: .,y~

(GEl1..ABEL~NTERDA'IEFOR EbRNDEVNAME - MDXR - MDYR jRNDEVNAME -MDXR - MDYR-

~DEVNAME- ~DAVEPER - R{ Y:NUBRAlCH BV) { Y:NUBRAlCH BV)

( MENUBRAlCH EV)

w
U1
U1

EV PBRiOD ICARTBSI.A;N ~OCA110 t ra..,.u LOCA110N IILBVATION IPLAOPOLB IQUIT

PERIOD
Speci~ event period, data period and source 1J0up
{GOlO}TABLE - {END}{OOWNHOOWN}"EV- {RDHTIEVENIPER - {RIGHT}/RNCEVNAME - - {RIGHT}JRNCAVEPER - - {RIGHT}JRNffiRPID- - {RKJHT}/RNCDATE - 
{GETLABEL ''ENTER EVENf NAME (ALPHANUMBERIC S1R1~OF UP10 8 CHARACTERS): ",EVNAME}
{GETt-UMBER ''ENTER AVERAGING PERIOD IUR lHE EVENT ( INHOUR5): ",AVs>ER}
{GETLABEL "ENTER ~URCEGROUP ID(MJST BE DEFINED ON ~PATHWAY): ",GRPID}
{GETLABEL ''ENTER DATE roR ENDI~HOUROF EVENT (IN YYMMDDHH FORM): ",DATE}
/RNDEVNAME -/RNDA\lEPER"" ,RNOORPID -IRNDDATE -
{MHNUBRANOI EV}

CARTESIAN LOCATION
Speci~ event cartesian location informatirn
{GOlO}TABLE - {END}{OOWNHOOWN}''EV- {RDHT}EVENTWC- {RIGHT},RNCEVNAME - ,..,
{RKJHT}/RNCXR - ,.., {RIGHTl/RNCYR - - {RIGHT},RNCZELEV - - {RIGHT}/RNCZFLAG ,.., 
{GETLABEL ''ENTER EVENf NAME (ALPHANUMBERIC S1R1~OF UP 10 8 CHARACfERS): ",EVNAME}
{GETr\UMBER "ENTER X-COORDINATE IUR EVENf IDCATION (IN METERS): ",XR}
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{GET~MBER''ENTER Y -COORDINATE fOR EVENT lOCATION (IN METERS): ",YR}
IRNDEVNAME -IRNDXR -IRNDYR -
{yn«JBRAN<H BY}

POlAR LOCATION
Speci~ event polar location infcrmation
{GOTO}TABLE -- {END}{OOWN}{DOWN}''EV - {RDHTIEVENTLDC - {RIGHT}IRNCEVNAME - 
{RDHTlIRNCXR - - {RIGHT}IRNCYR - - {RIGHT}IRNCZELEV- - {RIGHT}IRNCZFLAG - 
{GETLABEL ''ENTER EVENT NAME (AlPHANUMBERIC STRIr-u OF UP TO 8 CHARACfERS): ",EVNAME}
{GET~MBER ''ENTER DISTANCE RMlJE TO ORIGIN 0,0 fOR EVENT lOCATION (IN METERS): ",XR}
{GET~MBER ''ENTER RADIAL DIRECTDN (DEGREES) FOR EVENT LOCATDN: ",YR}
IRNDEVNAME -IRNDXR-IRNDYR -
{MBNUBRANOI BY}

B...EVATION
Optional terrain elevaticn for event location
{GET~MBER ''ENTER TERRAIN ELEVATDN IOR EVENTLDCATION(IN METERS): ",zelev}
/RNDZELEV-
{MHNUBRAN<H BY}

FLAGPOLE
Optional receptcr height above ground for event location
{GET~MBER "ENTER RECEPlORHEIGHT FOR EVENT LOCATION (IN METERS): ",ZFLAG}
IRNDZFLAG -
{MBNUBRANOI EV}

QUIT
RElURN TO MAIN RJ NCDON MENU
{MBNUBRAN<H RJNcrION}

au TABULAR fSPEC AI.. PURPOSE IQUIT
9:lcct tabu.. oUlpUtoptioat 9:lcct'PCCNIpw'poIe outputoptioat Acun so fuDctionm:nu

{F < <ar > >TERM-1H ~NUBRA(r.£NUBRAtCH OU3} {GOTO} TABLE-{ END}{DOWNH ~wtf·ou- {RIGHI'} PINI!I£0-

{~NUBRAlCHOU4} {mmulrmch fwJction}

TABU...AA
Select tabular output ortiom
{IF < <RISCZ> >1'HRM=I}{MHNUBRAN<H OUI}
{MHNUBRANOI OU..}



SPECI~ PURPOSE
Select special pur~e outJ1lt oJtiolB
{MBMJBRANOI OU3}

QUIT
Return to ftmction menu
{GOTO}TABLE - {END}{OOWNHOOWN}''QU - {RIGHT}FINISHED 

{mmu"'anch function}

OU1 RBCBPJ'OR TA~B I MAXIMUM V,ALtnJ T~ tC()NetUU~.BJIT vAtUB I RBTURH
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Spc" OUlpUt optical b hap.w lul6Fciliel oulpUt optioal b ,""r.U muimOptioal b 1111*1 of CODCUrmU .UI - • un 10 pniow menu

{GOTO} TABLE -{ END}{DOWN}{ D( GOTOl TABLE -{ END} {DOWN}{D<l GOTO} TABLE -{ ENDHDOWN} {D<l menulrmch ou}

~OMMENTS-{GOTO}CX>MfEIRECOMMENI'S-{OOTOlCX>MfENJ8:0MMENI'S-{GOTO}CX>Mt.£NTS

Tt£SHORI'TERMA\BAGINGPII'f£SHORfTERMA\£RAGINGPEENTERIr«:iTf£KEYWORD-All.AVE"FORTt£SHORTTERMAV~GINGPERIOD-{DOwtf{DOWN}
(ie. 1, 3, .. or 24 In OR MON1H: (ie. I, 3, .. or 24 In OR NO N1H) "WILL APPLYTf£~ RB:'EPTOR. TABLE OPTIONS TO ALLA~G1NG PERIODS-

FOR WHlCHTf£ RKEPTOR TABIFOR. WHlCHTI£ RKEPTOR. TABLI: t.£NUCAll. 10

Tf£ SECONDARYKEYWOROS "F1D't£ SEa>NDARYKEYWORD SPBCl{ t.£NlJBRAJCH OUi}

"FFTH", A"SIXTH"(OR.~sr, "lNIY,TO BE SUMMARIZED FOR. EAOi A\BAGING PERIOn -{ DOWNHOOWN}{ DOWM

VALlES ARE TO BE SUMMARIZECENTERIr«:i Tt£KEYWORD -AlLAVE"FOR. Tf£ SHORT TERM AVARAGING PERIOD-{ DOWf'f( DOWN

ENTERIHJ Tt£KEYWORD -All.AWR.L APPLYTI£ SAttE RKEPTOR TABlE OPTIONS TO ALL A\BAGING PERIODS-

WILL APPLYTf£ SAttE RB:EPTO( GEn.ABEL-eNTER Tf£ SHORT TERM AVERAGING PERIOD: ~AVE~

{GETLABEL"ENTERTI£ SHORTll GETNUMBeR "ENTERTf£ NUMBER (Jl OVERALL MAXIMUM VALlES TO BE SUMMARIZED: ~MAX1'fUM

MDAVEPER- MDAVEPER-

{fENUBRAfCH O~ {fENUBRArCH OUl}

RECEPTOR TABLE
SpecitY output OptiOIB fcr hi~ value summary tables by receptor
{GOTO}TABLE - {END}{OOWNHOOWN}"OU - {RIGI-IT}RECfABLE - {RIGHT}IRNCAVEPER - 
!REOOMMENfS - {GOTO}COMMENTS-
lHE ~ORTTERM AVERAG ING PERIOD IS11-IE PERIOD - {down} {down}

(Le.!, 3,8, <r 24 hrs OR MON1H) - {OOWN}{OOWN}
fUR WI-11m TI-lERECEPTOR TABLE IS SELECTED. - {DOWN} {OOWN}
lliESECONDARYKEYWORDS"FIRsr" "SEOOND", ''lHIRD'', "FOURlH"-{OOWNHOOWN}
IIFIFlH", & ''SIX1H 1I (OR "1STII, "2ND" "3RD" ETC) SPECIFY WH I<H HIGH - {OOWN}{DOWN}
VAllJES ARE TO BE SUMMARIZED BY RECEPTOR IUR lliAT AVERAGING PERIOD. -{IX)WNHOOWNHOOWN}
ENTERING lHE KEYWORD "ALLAVE" IUR mE SI-IORT TERM AVARAG ING PERIOD - {OOWNHOOWN}
WILL APPLYlHE SAME RECEPlOR TABLE OPTIONS lOALL AVERAGING PERIOa;-
{GETLABEL ''ENTER rnE~ORTTERMAVERAGINGPERIOD: ",AVEPER}
IRNDAVEPER -
{t.£MJBRANOI OU2}

MAXIP.UM VILLE TAELE
Specifies output opticn; fex- overall maximum value summary tables
{GOTO}TABLE - {END}{OOWNHOOWN}''QU - {RIGHT}MAXTABLE - {RDHT}JRNCAVFPER - - {RKJHT}JRNCMAXNUM - 
!REOOMMENTS - {GOTO}COMMENTS-
lHE ~ORTTERMAVERAGIr-u PERIOD ISlHEPERIOD -{down}{down}

(Le.!, 3,8, <r 24 hrs OR MONlH) - {DOWN}{OOWN}
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RJR WI·lIrn nIERECEPlOR TABLE ISSELECfED-{IDWN}{DOWN}
mE SECONDARv KEYWORD SPECIFIES mE NUMBER OF OVERALL MAXIMJM VALVES - {DOWNHDOWN}
lOBESUMMARIZEDFOREACHAVERAGINGPERIOD.-{OOWN}{OOWN}{OOWN}
ENTERING nIE KEYWORD "ALLAVE" RJR mE g-JORT TERM AVARAG ING PERIOD - {OOWN} {DOWN}
WILL APPLVnIE SAME RECEPlOR TABLE OPTIONS lOALL AVERAGING PERIOm-
{GETLABEL "ENTER mE s-IORT TERM AVERAG ING PERIOD: ",AVEPER}
{GETr\UMBER ''ENTER lHE NUMBER OF OVERALL MAXIM] M VALVES10 BE 5lJMMARIZED: ",MAXNUM}
JRNDAVEPER -
{MBNUBRANrn OUI}

CONCUIflENT VALLES
Options fa tables ofconcurrent values - summarized by receptor daily
{G01O}TABLE - {END} {OOWNHDOWN}"0U - {RIGHT}DAYTABLE 
JREOOMMENTS-{GOlO}COMMENTS-
ENTERING nIE KEYWORD "ALLAVE" RJR mE s-IORT TERM AVARAG ING PERIOD - {OOWN} {DOWN}
WILL APPLVnIE SAME RECEP10R TABLE OPTIONS lOALL AVERAGING PERIOa;-
{MBNUCALL II}
{~NUBRANrn OUI}

RETURN
Return to JreviOl.B menu
{mmuhranch OIl}

FIRST ISBCOND fTHIRD I FOURTII IFIFTH ISIXTH IRBTURN
HIGH VALlES TO BE SUMMARIES HIGH VALlES TO BE SUMMARIES HIGH VALlES TO BE SUMMARIES HIGH VALlES TO BE SUMMARHIOH VALlES TO BE SUMMARIES HIGH VALlES TO BE SUMMARIES RETURNTO PREVIOUS ~NU

{GOTO}TABLE -{ ENDHDOWN}{E{GOTq TABLE-{ ENDH DOWN} {Ef( GOTO} TABLE-{END}{DOWNHEf( GOTO) TABLE-{ ENDHDOWN{ GOTO) TABLE -{ END}{DOWN}{ ENU{ GOTO} TABLE -{ ENDHDOWNH EN~{ Ii( MENUBRAPCH Ol.n}

{~NU8RAl'CH OUZ} { MENUBRAl'CH OU2} {~UBRAl'CH OU2} {~NU8RAl'CH OU2} {~lJBRA!CH OUZ} {~NUBRAPCH OUZ}

AAST
HIGH VALVESTO BE5lJMMARIES
{G01O}TABLE - {END}{OOWNHEND} {RIGHT}{RIGHT}FIRST
{~NUBRANrn OU2}

SECOMJ
HIGH VALUESTO BE5lJMMARIES
{G01O}TABLE -- {END} {OOWNHEND} {RIGHT} {RIGHT}SECOND 

{~NUBRANrn OU2}

THIRD
HIGH VALUESlO BE5lJMMARIES
{GOTO}TABLE - {END} {OOWNHEND} {RIGHT}{RIGHT}'IH IRD

{MBNUBRANrn OU2}
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FO~TH

HIGH VALUESTO BE~MMARIES

{GOlO}TABLE - {END}{OOWNHEND}{RIGI-IT}{RIGHT}R>URlH 
{MHNJBRANOI OUZ}

AFTH
HIGH VALUESTO BE~MMARIES

{GOlO}TABLE - {END}{OOWNHEND}{RIGI-IT}{RIGHT}FIFIH 
{MHNJBRANOI OUZ}

SIXTH
HIGH VALUESlO BE~MMARIES

{GOlO}TABLE -- {END} {OOWNHEND}{RIGI-IT} {RIGHT}SIXIH -
{MHNUBRANOI OUZ}

RETURN
RETIJRN TO PREVDUS MENU
{MHNUBRAN<H OUt}

0U3 MAXIMUM VALUBS POST PROCBSSING fLOT FILES RB11JRN
Prod~. fil:l ofan viDlIIlIomabo'le • ulProducc. fil:l ofconC\l'renl (r_) re.ul. lProduoe. fib. of~. i8l1wlue.1O unper lliA=un 10 poeYlOW menu

{GOT~TABLE -{ END}{DOWN}{ D( GOTO} TABLE -{ END){DOWN}{ D(J: GOTO}TABlE-{ END}{DOWN}{ D<!menul:...Dcb OU}

A8:0MMENTS-{ GOT~roM ME 1REC0MMENTS-{ GOTO} OOMMENJ8:0MMENTS-( GOTO} roM MEN R3COMMENTS-{ GOTO} roM

Tm SHORr TERM A\£RAGING p!I'm SHORr TERM A\£RAGING PEO'm SHORr TERM A\£RAGING PERIOD IS Tm PERIOD -{ down} {

(~.1, ~ .. or 2. In OR MONTH: (~.l, ~ .. or 2. In OR MON'IH)' (ic.l, ~ .. or 24 In -MONTH"or-PERlODj -{DOWl'f{DO~

FOR WHICH THE RB:EPTOR TABIF OR WHICH Tm RB::EPTOR TA8IAlOR WHICH THE R~PTORTABlE IS SELECTED - {DOWN}{ DO

{GETlABEL -eNTER THE SHORT T{ GETlABEL -eNTER THE SHORTT' GETlABPJ... -el'n"ER THE SHORT TERM AVERAGING PERIOD: ~.-tfEP~

(GETlABEL -eNTER THE ID FOR T{ GETlABPJ... -eNTER THE 10 FOR Tt{ GETlABEl.. -eNTER THE 10 FOR THE SELBCTEDSOlRCE( PO 3-7t): -,GRPltt

{GErNUMBER -eNTER THE USER .,RECOMMENTS-{ GOTO}roM MENt F AVEPER-'PERIOD"}{ BRAfCH OlFlUf

{GETlABPJ... -eNTER THE FIlENN.THE FORMAT PA.RAMETER SPOOF Kij3COMMENTS-{ GOTO}roMMENTS-

{GErnumbcr 'ENTERAl FOROm~NFORM--INDICAlESAN IJPoFOO'HE HlVAUJESPECFIESWHlCHSHORTTERMHlGHVAllJES TOBEOUTPUT.-{DOWN}{DOW!'f

{F NUM=l}{BRANOi OlF} - PLOT -- INDlCATESAFORMATTfIlIRST --INDICATESTHEFIRSI' HIGHEST VAllE AT EAOi R R -{ DOW!'f{DOWN}

-,RNo,t.VEPER -,RNDGRP\D-,R r SUITABlE FOR PLOTIlNGCOtsECOND -- INDCATESTHE SECX>ND HIGHEST VAllE ATEAOi ECEPTOR ..ErrC-{DOWN}{DOWN}

{MENUBRAlCH OID} {GETlABPJ...-eNTERElTHER IJPoFO HlVAUE ISNOTSPECFIEDFOR-PERIOD-SINCETtEREIS LYl VAlLE-{DOWN}

{GETlABPJ... -eNTER SPECF lED Fq GETlABEl.. -eNTER THE FIlENAM( GETlABPJ... -eNTER HIVAl UE PARAMETER : -, HIVAlU

- ,RNo,t.VEPER - ,R~RPID -,R rGErrNUMBER -eNTER A 1 FOR OPT{ GETlABPJ... -eNTER THE P IlENAME WHERE THE RESLLTS ARET BE WRnTEN: -,F IlNAM

{ MENUBRAlCH OID} {F NUM-l}{ BRANOi OlFl} - {GErrNUMBER -eNTER A 1 F OR OPTIONAl USER -SPECF lED POR AN LOGICAlF IlE UNIT ~ NUM} 

-,RNMVEPER-,R~RPID-,RN(F NUM-l}{BRANOiOlF.,-

{MENUBRAlCH OID} -,RNMVEPER -,Rl'I>GRPID-,RN[HVAlU-,RNDPIlNAM-,Q FUNIT-

1 {GETlABEL -eNTER SPECF lED F0 ( t.£NUBRAPCH OlJ3)

-,QNo,t.VEPER -,RNDGRPID-,QN(GETlABPJ...-eNTERSPECFIEDFORTRANLOGICAlF IlE UNIT ~~UNIT}

{MENUBRAlCH OID} -,RNo,t.VEPER -,4UI)GRPID-,RN[HVALU-.RNDFIlNAM-,R~FUNIT

MENUBRAPCH OID:
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MAXlP.UM V/trLLES
Produces files of all violations above a lBer-specified threshold
{OOTO}TABLE - {ENDHOOWNHOOWN}''OU - {RIOlIT}MAXIFILE - {RKJHTIJRNCAVEPER - 
{RDHT}JRNOORPID- - {RIGHT}JRNCIHRESH - - {RIGHT}IRNCFILNAM- - {RIGIIT}{RIGHT}/RNCFUNIT - 
/RECOMMENTS - {GOTO}COMMENTS-
lHE g-JORTTERM AVERAGlm PERIOD ISlHEPERIOD -{down}{down}

(i.e.!, 3,8, cr 24 hrs OR MON1H) - {OOWN}{OOWN}
fUR WHIGI lHERECEPTOR TABLE ISSFLECfED-UX>WN}{OOWN}
{GETLABEL ''ENTER lHE g-JORT TERM AVERAG ING PERIOD: ",AVEPER}
{GETLABEL ''ENTER lHE IDfUR mE SELECfED ~URCE(PG3-78): '''GRPID}
{GET~MBER ''ENTER lHE USER-~ECIFIEDlHRE~HOLDVAUJE:",lHREg-J}
{GETLABEL "ENTER lHE FILENAME WHERE lHE RE~LTSARETO BE WRITTEN: ",FILNAM}
{GETnumber ''ENTER A 1 FOR OPTIONAL USER-~ECIFIEDFORTRAN lOG ICAL FILE UNIT ",NUM}
{IP NUM=l}{BRAN(JI OUF}-

-/RNDAVEPER - JRNOORPID - JRNDTHRESH -/RNDFILNAM-/RNDRJ NIT
{MHNUBRAN(JI OU3}

{GETLABEL ''ENTER ~ECIFIED fURTRAN LOG ICAL FILE UNIT ",RJNIT}
- JRNDAVEPER - JRNOORPID - /RNDTHRESH -/RNDFILNAM -/RNDRJ NIT 
{YiNUBRAN(JI OU3}

POST PROCESSING
Produces files ofconClDTent (raw) res ults at each receptcr
{GOTO}TABLE - {ENDHOOWNHOOWN}"OU - {RIGlIT}POSTFILE - {RDHT}/RNCAVFPER - 
{RKiHT}/RNffiRPID- -{RIGfIT}IRNCFORMAT- -{RKiHT}/RNCFILNAM- -{RDHT}{RDHT}/RNCRJNIT-
IRECOMMENTS-{GOTO}COMMENTS-
lHE g-JORTTERM AVERAGIm PERIOD ISlHEPERIOD -{down}{down}

(i.e.!, 3,8, cr 24 hrs OR MaNlH) - {OOWN}{OOWN}
R:>R WI-IIGI 1HERECEPTOR TABLE ISSELECfED-{IX>WN}{OOWN}
{GETLABEL ''ENTER mE g-JORT TERM AVERAGING PERIOD: ",AVFPER}
{GETLABEL ''ENTER lHE ID fOR lHE SELECfED ~URCE(PG 3-78): ",GRP ID}
/RECOMMENTS - {GOTO}COMMENTS-
lHE fURMATP ARAMEfER SPECIFIESlHE FORMATOF mE POSTFILEOUTPUT. - {DOWN}{DOWN}
UNFORM - - INDICATES AN UNFORMATED <DNCENTRATION FILE - {OOWNHOOWN}
PLOT -- INDICATESAIURMATfEDFILEOFRECEPTORLOCATDNSANDCONCEN1RATDNS-{OOWNHOOWN}

~ITABLEFORPLOTIING <DNTOURSOF <DNaJRRENTVAWES- {OOWN}
{GETLABEL ''ENTER EmIER UNFORM OR PLOT IURMAT: ",FORMAT}
{GETLABEL ''ENTER lHE FILENAME WHERE lHE RE~LTSARE TO BE WRITTEN: ",FILNAM}
{GETMJMBER ''ENTER A 1 fUR OPTIONAL USER-SPECIFIED IURTRAN LOGICAL FILE UNIT ",NUM}
{IP NUM=l}{BRAN(JI OUFl}-
-/RNDAVEPER -/RNOORPID -/RNDFORMAT-/RNDFILNAM -/RNDFUNIT
{MHNUBRANOI OU3}
{GETLABEL ''ENTER ~ECIFIED fURTRAN LOGICAL FILE UNIT ",RJNIT}
-/RNDAVEPER - /RNOORPID -/RNDFORMAT-/RNDFILNAM -/RNDRJNIT
{MHNUBRANOI OU3}
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PLOT FILES
Produces files of design values to impcd into graphics packages
{GOTO}TABLE - {END}{OOWNHDOWN}"OU - {RIGHT} PLDTFILE - {RkJHTI,tRNCAVFPER - 
{RkJHT},tRNCGRPID- -{RIGHT},tRNQ-IIVALU- -nUGHTI,tRNCFILNAM- -{RkJHT}{RkJHT},tRNCRJNIT-
,tREOOMMENTS - {GOlO}COMMENTS-
mE SHORT TERM AVERAGI~PERIOD ISlHEPERIOD -{down}{down}

(i.e. 1, 3,8, <r 24 hrs "MON1H" (J" 'PERIOD") - {DoWN}{DOWN}
fOR WHim lHERECEPlOR TABLE ISSFLECfED-{OOWN}{OOWN}
{GETLABEL "ENTER lHE SHORT TERM AVERAG ING PERIOD: ",AVFPER}
{GETLABEL ''ENTER lHE ID fOR mE SELECfED ~URCE(PG 3-78): ",GRP ID}
{IP AVEPER='PHRIOD"}{BRANCH OUFlLE}
IRECOMMENTS-{GOIO}COMMENTS-
lHEHIVAUJE SPECIFIES WHICH ~ORTTERMHIGHVALUES ARE TO BE OUTPUT. -{I)()WN}{OOWN}
FIRST - - INDICATES lHE FIRST H IGHEST VALUE AT EACH RECEPTOR - {OOWN} {OOWN}
SEOOND -- INDICATESnlE SECOND HIGHEST VALUE AT EACH RECEPIOR .ETC-{OOWN}{OOWN}

HIVAUJE IS l"VT 5PECIFIED FOR 'PERIOD" SINCE mERE ISONLY 1 VALUE - {OOWN}
{GETLABEL ''ENTER H IVAllJE PARAMETER : ",HIVALU}
{GETLABEL ''ENTER mE FILENAME WHERE lHE RE&JLTS ARE 10 BE WRITTEN: ",FILNAM}
{GETRTMBER ''ENTER A 1 fOR OPTIONAL USER -SPECIFIED fORTRAN LOGICAL FILE UNIT ",NUM}
{IP NJM=l}{BRAN<H OUPZ}-
-/RNDAVEPER -/RNOORPID -/RNDHIVALU -IRNDFILNAM -/RNDRJNIT
{MHNJBRANaI OU3}
{GETLABEL ''ENTER 5PECIFIED fORmAN LOG ICAL FILE UNIT ",RJNIT}
-/RNDAVEPER -IRNOORPIO-/RNDHIVALU -IRNDFILNAM -IRNDRJNIT
{MHNJBRANaI OU3}

IRNOO IVALUE -/RNDFILNAM - IRNDFUNIT -
{GOTO}TABLE - {END}{OOWNHENO}{RIGHT} {RIGHT}IRNCFILNAM - - {RkJHT}FUNIT - 
{REIURN}

RETURN
Return to IJ"evioLE menu
{mcnulranch OU}
JRECOMMENTS-{GOlO}COMMENTS-

OU4 RBCBPTOR TAILB I MAXIMUM VAL UR TA j !LOT PlLB IRETURN
~cfyOUIpUlop!ODIb blFwklelut6peCitielOUlpUloptlOlll b o1eraUmamnPtoduoel m~lof~IIFwkleltoimpali~un IOpniOUl menu

{GOTO}TABLE-{END}{DOWN}{D{GOTO}TABLE-{END}{DOWN}{D~GOTO}TABLE-{ENDHDOWN}{D~MENUBRAlCHOU

A:COMMENTS-{GOTO}roMMEfRECoMMENTS-{GOTO}roMMENR,COMMENTS-{GOTO}roMMENTS-

TtE SE<X>NDARYKEYWORD .. N[{ GETNUMBER "ENTER TtE NUMBS: GEn.ABEL"ENTER TtE LONG TERM A\£RAGING PERIOD: "'A~PER}
INDMDUAL SO~CESPOREACtrrtESE<X>NDARYKEYWORD .. NO{ GE11.ABEL"ENTER TtE ID FOR THE SB-ECTED SOLRCE (PO )-7 ): ", GRPIU

TtE SE<X>NDARYKEYWORD "SR<lNDMDUALSOlRCESFOREACH (GE11.ABEL"ENTERTI£Fn..ENAME WHBRETI£RESU.TSARET BE WRI1TEN: ",Fn..NAt.t

GROUPVALlESFOR EACHRECED'I£ SECONDARYKEYWORD "SRCltRNDAVEPER -RNOORPID-,ftNDHlVALLE-,RN[JIn..NAM-,ftN UNIT-

EITtER ORBOTHOmO~MA'lGROUPVALlESPOREACHRECEP1t.£NUBRAl'CH OU4}

ACOMPLETE SET OF SUMMARYT. EITtER OR BOnl 0P110~MAY BE USED IN A GIVEN RUN -{DO~{DOWN}

{MENUBRAf'CH OUS} A COMPLETE SET OF SUMMARY TABlES IS OUTPUTFOR EACH"STAR' SUMMARY-{ DOWNHDOWN}

{t.£NUBRAlCH Ol.J6}
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RECEPTOR TAEI£
Specify output options for hi;t value summary tables by receptor
{GOlO}TABLE - {END}{OOWNHDOWN}"OU - {RIGHT}RECfABLE
,REOOMMENTS - {GOlO}COMMENTS-
nIE SECONDARY KEYWORD "INDSRC' SPECIFIES TI-lAT SUMMARIES OF- {DOWN} {DOWN}
INDIVIDUAL SOURCES lOR EACH RECEPlOR ARE 10 BE OUTPUT. - {DOWN}{DOWN}
nIESECONDARYKEy\\oRD "SRffiRP" SPECIFIESnIATSUMMARIESOF~URCE-{OOWN}{OOWN}
GROUP VAllJES lOR EACH RECEPlOR ARE 10 BE PROVIDED. - {OOWN} {OOWN}

EITHER OR OOlHOPTIONSMAY BE USED IN AGIVENRUN-{DOWNHDOWN}
A COMPLETE SETOF5UMMARY TABLES IS OUTPUT FOR EACH ''SfAR'' 5UMMARY-{DOWN}{DOWN}
{MENUBRANQI OUS}

MAXlM.JM VILLE TAELE
Specifies output opticn for overall maximum value summary tables
{GOIO}TABLE - {END} {OOWNHDOWN}"OU - {RIGHT}MAXTABLE - {RKiHT}JRNCMAXNUM - 
JREOOMMENTS-{GOIO}COMMENTS-
{GETr-uMBER ''ENTER lHE NUMBER OF MAXIMJM VALUES 10 SUMMARIZE: "MAXNUM}
nIE SECONDARY KEY\\oRD "INDSRC" SPECIFIES TI-lATSUMMARIESOF- {DOWNHDOWN}
INDIVIDUAL SOURCES lOR EACH RECEPIORARE 10 BEOlJTPUT. - {DOWN}{DOWN}
nIESECONDARYKEYWORD ''SRffiRP" SPECIFIESnIATSUMMARIESOF~URCE-{OOWN}{OOWN}
GROUP VAllJES lOR EACH RECEPIOR ARE 10 BE PROVIDED. - {OOWN}{OOWN}

EITHER OR OOlH OPTIONS MAY BE USED IN AGIVEN RUN- {DOWNHDOWN}
A COMPLETE SET OF 5UMMARY TABLES IS OUTPUT FOR EArn ''STAR'' SUMMARY- {DOWN}{DOWN}
{MENUBRANQI OU6}

PLOT FILE
Produces files of design values to import into graphics padtages
{G01O}TABLE - {END}{OOWNHDOWN}OU - {RIGHT}PLOTFILE - {RIGHT}JRNCAVEPER -- - {RIGHT}JRNCGRPID - - {RIGHT}JRNCFILNAM - 
JREOOMMENTS - {G01O}COMMENTS -
{GETLABEL "ENTER mE LDNG TERM AVERAGING PERIOD: '''AVEPER}
{GETLABEL ''ENTER mE ID lOR mE SELECfED ~URCE(PG 3-78): ",GRPID}
{GETLABEL ''ENTER nIE FILENAME WHERE mE RE~LTSARE 10 BE WRITTEN: ",FILNAM}
JRNDAVEPER - JRNOORPID-/RNDHIVALUE - JRNDFILNAM - JRNDFUNIT-
{MHNUBRANQI OU4}

RETURN
Return to Jrevi01.ti menu
{M!NUBRANQI OU}

0LJ5 INDSRC I5RCGRP

!: IccI.WJlDlRrc. of indMduall 011 cr:. f8: Iccl.u_rc. oflol.l'cc lP'oup wlu:. 'teacb recr:plOr

{OOTC»TABLE-{ENDHDOWN}{E{OOT~TABLE-{END}{DOWN}{Et.f~{RIOKIlSRCORP-

{t.£NUBRAlCH OU4} {MENUBRAN:H OU4}



INDSAC
Select summaries of individual sources for each receptcr
{GOTO}TABLE - {END}{OOWNHEND}{RIGlIT} INDSRC

{MBNUBRAN<H OU4}

SACGRP
Select summaries ofsource group values for each receptor
{GOTO}TABLE - {END}{OOWNHEND}{RIGlIT}SRffiRP 

{MBNUBRAN<H OU4}

0U6 INDSRC ISItCORP ISOCONT

w
~

W

!i:lectlumma~lofmdiW:h,.lI~cl f&leculIIDlDIreloflource,ouP,.UI f~termineOCIltnb.lttocfromeaeblOUl'ce F1he muimuauource ,oup

{GOTO} TABLE -{ENDH DOWN} { E{G OTC'4 TABLE -{ END}{DOWN} {Ef( GOTO} TABLE-{ END}{DOWN}{E~U{RIGtfI'} SOCONT-

{~NUBRA!CHOU4} { ~NUBRAlCH OU4} { MENUBRA!CH OU4}

INDSAC
Select summaries of individual sources for each receptcr
{GOTO}TABLE - {END} {OOWNHEND}{RIGlIT} INDSRC

{MHNUBRAN<H OU4}

SACGRP
Select summaries ofsource group values for eachreceptor
{GOTO}TABLE - {END} {OOWNHEND} {RIGlIT}SRffiRP 

{MBNUBRAN<H OU4}

SOCONT
Determine contribution from each source to the maximum source g-oup
{GOTO }TABLE - {END} {OOWNHEND}{RIGlIT}~CONT
{MBNUBRANOI OU4}

FILOUT1
,RECOMMENTS- {GOTOHCOMMENTS} {DOWN} -

- INCLUDE DOS PAlli IN EACH FILENAME - {OOWN}
{GETLABEL "ENTER FILENAME fUR M)DEL INPUT FILE: ",NUM} 
{GETLABEL ''ENTER FILENAME fOR M)DEL OUTPUT FILE: ",NU Ml} 
{REIURN}

TELOUT
{GOTO}TABLE -



JRNOOUTPUT- .{END}{DoWN}{BKiRIGHf}{BIGRKiHT} 
JREOOMMENTS-{OOlOHCOMMENTS}{DOWN} -

FILOUT2
/PF{ESC} {ESC}
C:~NVIR \lSC\TESfl.INP
-ROUlPUT-OMNOUQ
AGOJRNOOUfPUf 
{.mNlTBRANrn ~lEcr}

FILOUTa
/PF{ESC} {ESC}
C:\ENVIR\lSQTESTI.INP
-q-
/PF{ESC}{ESC}
C:\ENVIR\lSC\TESTI.INP
- RROUTPUT - OMNOUQ
AGQJRNOOUfPUf 
{t.tiNUBRANrn ~lEcr}

DESIGNATE MODEL INPtTr II; OlJl'SAVE PREPROC<ESOR INFORMATI4MPORT MODEL OUTPtTrF ILEF FLRTteR IROCESSING

{FILOtm} ~OMMENTS-{GOTOHOOfO£flROCOMMENTS-{GOTOHOOMt.£${DOWfof-

{MENUBRAfCH FlO INCLUDE DOS PATH IN EACHF ILErMOVE CURSOR TO UPPER La:T D CORNPR (Jl AREA TO IMPORTF ILE DATA -{ DOWNHDOWN}

{GETLABeL~NTERFILENAt.£FOI PRESSENTER TOOONTINlE-{ H Ma
{GETLABEL-IS TtOS A NEW (N) OR (?} ,RNCODATA- -

,CNUM-«AIR»8I06-,CNUM- ~OMMENTS-{GOTOHOOMME ${DOWl'f-

{TBLOUl'} INa..uDE DOS PATH IN EACHF ILE AtE -{ DOWN}

(F NUM1 ..-N'}{BRAfCHFILOlTJ"Z) {GETLABEL~NTERPILENAMEP MODEL OtTrPtTrPILE: ,NUMl}-

{BRAfCHFILOUI'3} ,Cf«JMI - «A!R»OOZ-

IT

w
C'\
~

FIL HAMB SAVE IMPORT

NAME
DESIO NATE MODEL INPUT & OUTPUT FILENAMES
{FILOUTl}
{.mNUBRANrn FIL}

SAVE
SAVEPREPROCCE~RINroRMATIONlO MODEL INPUT FILE
JREOOMMENTS- {GOlOHCOMMENTSHOOWN}-
INCLUDE DOS PAlH IN EACH FILENAME - {OOWN}
{GETLABEL "ENTER FILENAME roR PREPROCESSER OUTPUT FILE: ",NUM} 
{GETLABEL "IS rn IS A NEW (N) OR EXISTI~ (E) FILE? (ENTER NOR E): ",NU Ml} 
/CNUM- < <AIR> >B806- /CNUM- < <AIR»b813 - /CNUM- «AIR»B816
{TBlDUn



w
~

U1

{IF l«JMl='N"}{BRANCH FIIDUT2}
{BRANCH FIIDUT3}

IMPORT
IMPORT M)DEL OUlPUT FILE fUR RJ RmER PROCESSING
tREOOMMENTS- {G01O}{COMMENTS}{DOWN} -
MOVEaJR~R10 UPPER LEFfHAND ffiRNEROF AREA 10 IMPORT FILE DATA - {OOWN}{DOWN}

PRESS ENTER 10 CONTINUE -{HOME}
{?}IRNCODATA - -
tREOOMMENTS - {GOlOHCOMMENTS}{DOWN} 
INCLUDE DOS PAm IN EArn FILENAME - {DOWN}
{GElLABEL ''ENTER FILENAME fUR K)DEL OUlPUT FILE: ,NUMl}
ICNUMI - < <AIR> > OJ32 -
/FIT{E~}{ESC}

ALN1
{OPEN "C:\123R3\RUN.BAT",W}
{WRITELN ''ECHO 0 FF'}
{WRITELN "CD\ENVIR\lSC"}

{IF < <RISC2> >TERM=l}{BRANCH IS<Sr}
{ISCLT}

ISCST
{WRITE "ISCSf2 "}
{WRITE NlJ M}
{WRITE""}
{WRITE NUMl}

{CWSE}
{REIURN}

MODAUN
{FILOUTl}
{RUNl}
{SYSTEM RUN.BAT}
{RElURN}

11
{SLBAOUTINE 31}
{MENUBAANCH T}
{MENUBAANCH III}



21
{SLBRC1J11NE STAR}
{MENLBAANa-i ME}
{MENLBRANa-t III}

III MONTHLY SBASONALY QUARTBRLY SBCOJJI>AJtY-KBY 'RBTURlf

w
~

~

S8..BCI' SPeCF Ie MONlHS TO AV9LBCI' SPBCFIC SEA!DNSTO AVESB..ECI' SPBCFIC QUAR:I'm TO A\tEL8CT SBCONDARY AWRA~ua 10 maiD CO _au

{~UllRAlCH1110 {MENUBRAlCH 11110 {toENUllRAlCH 11111110 {toENlJBRAl«;H 111110 {RETLRfif

MONnLY
SELECf g>ECIFIC MJNTHS 10 AVERAGE
{~MJBRANQI 1111}

SEASONN..Y
SELECf ~ECIFICS~NSlOAVERAGE
{MHNUBRAN<H IIIII}

QUAATER-Y
SELECf~ECIFICQUAR1ER10 AVERAGE
{MHNUBRANQI 11111111}

SECONJAAY-KEYWORD
SELECf SECONDARY AVERAGING PERIOD
{~NUBRANQI IIUII}

RETURN
Return to main CO menu
{REIURN}

1111 JAN J FEB tMAR JAPR IMAY IJUN IMORB ) QUIT

{GOTO}lII~-{END}{DOWN}{ENnGOTO} lIIbl: -{END}{DOWN}(ENDKGOTO}Ia~ -{ENDHDOWN}{ENDKGOTO}Ia~ -{ENDHDOWN}{ IGOTO}lIIbl: -{ENDHDOWN}{END}{ IOOTO}lIIbl: -{ENDHDOWN}{ENDHRI~MENUBRAtCH 1111111} {MENUBRAtCH 110

JAN- PEB- MAR- APR- MAY- JUN-

{OOTO} COMMENTS - { OOTO} COMto£NTS - {OOTO}COMMENTS - {OOTO}COMMENTS - {OOTO}COMMENTS - {OOTO} COMMENTS-

{ MENUBRAfCH 1111} { MENUBRArCH 1110 { MENUBRAM:H 1110 { MENUBRMCH 1110 { MENUBRAlCH 1111} { MENUBRAtCH 1111}

JAN

{Gom}table - {END} {OOWNHENDHRIGHf}{RIGHT}
JAN-



w
m
~

{GOTO}COMMENTS
{~l«JBRAN<H IIII}

FEB

{GOTO}table - {END}{OOWNHENDHRIGHr}{RIGHT}
FEB-
{GOTO}COMMENfS-
{~l«JBRAN<H IIII}

MAR

{GOTO Hable - {END}{OOWNHENDHRIGHr}{RIGHT}
MAR-
{GOlD}COMMENfS
{~NUBRAN<H IIII}

APR

{GOTOHable - {END}{OOWNHENDHRIGHr}{RIGHT}
APR-
{GOTO}COMMENTS-
{~l«JBRANOI IIII}

MAY

{GOTO}table - {END}{OOWNHENDHRIGHr}{RIGHT}
MAY-
{GOlD}COMMENTS-
{~NUBRAN<H III1}

JUN

{GOlDHable - {END}{OOWNHENDHRIGHr} {RIGHT}
JUN-

{GOTO}COMMENTS
{~NUBRAN<H IIII}

MORE

{MENUBRANOI IIl1l1n



QUIT

{Y!NUBRANOI III}

1111111 1UL fJ\l1G IS6P Ic>cr INOV IDBC IQUIT

w
~

CO

{GOTO}lIIbll-{END}{DOWNHENQG01'O}lIIbll-{ENDHDOWN}{END}{ GOTO} lIIbll-{END}{DOWNHEND){GOTO} lIIbll-{ENDHDOWN){ IG01'O}lIIbt -(ENDHDOWN){END){ tG01'O} lIIbt -{ENDHDOWN){ENDHRI(j( MENUBRAlCH III}

JlI. - AOO- SEP- ocr- NOV- DEC-

{G01'O} COMMENTS - {G01'O}COMMENTS - {GOTO} COMMENTS - {G01'OlCOhGENTS - {OO1'O} COMMENTS- { GOTO} COhGENTS-

{ toENUBRAPCH 1111111} {toENUBRMCH 1I11111} {MENUBRMCH IIIIIII} {MENUBRAPCH 1I11111} {MENUBRAfCH 1111111} { MENUBRAlCH 1I11111}

JLJ...

{GOlOHahle - {END}{OOWNHENDHRIGlIT}{RIGHT}
JUL-

{GOlO}COMMENTS
{MBNUBRAN<H IIIIIII}

AUG

{GOlOHable - {END} {OOWNHENDHRIGlIT} {RIGHT}
AUG-

{GOlO}COMMENTS-
{MBNUBRAN<H IIIIIII}

SEP

{GOlOHable - {END} {OOWNHENDHRIGlIT} {RIGHT}
SEP-
{GOlO}COMMENTS-
{MBNUBRAN<H IIIIIII}

OCT

{GomHable - {ENDHOOWNHENDHRIGHT} {RIGHT}
ocr-
{GOlO}COMMENTS-
{MHNUBRAN<H IIIIIII}

NOV

{Gom}table -- {END}{OOWNHENDHRIGlIT} {RIGHT}



~V

{GOTO}COMMENTS
{MBNUBRAN<H liUJIn

I:EC

{Gom}table - {END}{OOWNHENDHRIGHT}{RIGHT}
DEC-
{GOTO}COMMENTS-
{MBNUBRAN<H III1III}

QUIT

{MBNUBRAN<H III}

11111 WIHrIll ISftUHG ISUMleR I.ALL IQUT

w
~

\0

{OOTO} COMMENTS - {OOTO}COMMENTS - {OOTQtCOMMENTS - {OOTO} COMM:NTS - { r.£NUBRAPCH III}

SEASONAL AN) QUARTERLYS~ONAL Al'I> QUARTERLY SUMfSEASONAL AN) QUARTERLY SUMISEASONAL AN) QUARTERLY SUMMARIES CAN Nor BE USED TOGEttER 

{OOTO} ..b~ -{END}{DOWN}{ENCl OOTO} ..~ -{END}{DOWN}{END}{ OOTO} ..~ -{END}{DOWN}{END}{ OOTO} ..~ -{END}{DOWN}{ END}{RIOHr}{RIOHr}

WINTER - SPRI NO- SUMttB - FAI..L -

{OOTO}COMt.£NTS - { OOTO} COMMENTS - {OOTQtCOMMENTS- {OOTO}COMM:NTS-

{MENUBRAfCH 11111} { MENUBRAtCH 11111} { r.£NUBRAN:H 11110 { MENUBRAfCH 11110

WINTER

{GOlO}COMMENTS-
SENDNAL AND QUARTERLY~MMARIES CAN~T BE USED lOGETHER 
{GOlOHable - {END} {OOWNHENDHRIGHT}{RIGHT}
WINTER-
{GOlO}COMMENTS-
{MBNUBRANCH IIIII}

SPFlNG

{GOlO}COMMENTS-
SENDNAL AND QUARTERLY~MMARIES CAN r--oT BE USED lOGETHER 
{GOlOHable - {END} {OOWNHENDHRIGHT}{RIGHT}
SPRING-
{GOlO}COMMENTS-
{MHNUBRANOI HIH}



w
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o

SUMWIEA

{GOlO}COMMENTS-

SEMDNAL AND QUARTERLY ~MMARIES CAN~TBE U SED 1tXJETHER 
{GOlO}table - {END} {OOWNHENDHRIGHT} {RIGHT}
~MMER-

{GOlO}COMMENTS-

{MBNUBRAN<H IIIIn

FALL

{GOlO}COMMENTS-

SEA50NAL AND QUARTERLY ~MMARIESCAN r-DT BE USED 1tXJETHER 
{GOlO}table - {END} {OOWNHENDHRIGHT} {RIGHT}
FALL-
{GOlO}COMMENTS-
{MBNUBRAN<H III1I}

tLJlT

{t.£NUBRANOI III}

11111111 QUARTl IQUAJIT2 IOUARn IQUART.. IQUIT
FIRS! QUARTPR FIRS! QUARTER FIRS! QUARTPR PIRS! QUARTPR

{GOTQtCOMt.£NTS- {GOTO}COMPoENTS- {GOTO}COMlENTS- {GOTO}COMlENTS- {MENUBRAPCH III}

£ASONAL AND QUARTERLY Sut.5EASONAL AND QUARTERLY SUMlISE!ASONAL AND QUARTERLY SUM!SEASONAL AND QUARTERLY SUMMARIES CAN Nor BE USED TOGEtHER 

{GOTO} lllbt -{END}{DOWN}{ENQGOTO} lllbt -{END}{DOWN}{END}{ GOTQt lllbt -{END}{DOWN}{ ENDH GOTO} lllbt -{ENDHOOWN}{ END}{RIGHI'HRIGHT}

QUARn - QUARTI - QUARTI - QUARn -

{GOTO} COMMENTS - {GOTO} COMtoENTS - {GOTO} COMtoENTS- {GOTO} COMlENTS-

{toENlJBRAtCH 11111111} {t.£NlJBRAtCH 11111111} {MENUBRAlCH 11111111} { MENUBRAfCH 11111111}

WAAT1
FIRSfQU ARTER
{GOlO}COMMENTS-
SEA50NAL AND QUARTERLY ~MMARIES CAN~T BE USED lOGETHER 
{GOlO}table - {END} {OOWNHENDHRIGHT} {RIGHT}
QUART1-
{GOlO}COMMENTS-
{MBNUBRANOI 11111III}

tLJAAT2
FIRSfQU ARTER
{GOlO}COMMENTS-
SEMDNAL AND QUARTERLY SUMMARIES CAN~T BE USED lOGETHER 
{GOlO}table - {END} {OOWN}{END}{RIGHT} {RIGHT}
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QUART2
{GOTO}COMMENTS
{M6NUBRANOf IUIIIII}

QUAAT3
FIRSfQUARlER
{GOTO}COMMENTS-
SEMONAL AND QUARlERLY SUMMARIES CAN r-vT BE USED 1OGETHER
{GOTO Hable - {END}{OOWNHENDHRIGHf}{RIGHT}
QUART3-
{GOTO}COMMENTS-
{YiNUBRANOf I111111I}

QUAAT4
FIRSfQUARlER
{GOTO}COMMENTS-
SEMONAL AND QUARTERLY SU MMARIES CAN r-vT BE U SED lOGETHER 
{GOTO}table - {END} {OOWNHENDHRIGHf}{RIGHT}
QUART4-
{GOTO}COMMENTS
{MHNUBRANOf I1111III}

QUIT

{Y!NUBRANOf III}

111111 MONTH ISBASON IQU,uTHR IANNUAL rPERIOD fQUIT

{GOTO}CO~NTS- {GOTO} COMMENTS - {GOTO} COMlENTS - {GOTO} COMMENTS - { GOTO} COMMENTS - { MENUBRAl'CH 110

SEASONAL AN> QUARTERLY Sl..It.5E!.ASONAL AND QUARTERLY SUMlISEASONAL AND QUARTERLY SUMISEASONAL AM:> QUARTERLY 9lASONAL AND QUARTERLY SUMMARIES CAN Nor BE USED TOGETtFR 

{GOTO}tabl: -{END}{DOWN}{ENaGOTO}tabl: -{END}{DOWN}{END}{GOTO}tabl: -{END}{DOWNHEND}{GOTO}labl: -{ENDHDOWN}{ IGOTO}labl: -{END}{DOWN}{END}{RIGHT}{Rlmrn

MONTH- SEASON- QUARTER - ANNUAl- PERIOD-

{ GOTO} COMMENTS - { GOTO} COMto£NTS - { GOTO}COMto£NTS - { GOTO} COMto£NTS - { GOTO} COMMENTS -

I {MENUBRAtCH 111116 {MENUBRA.fCH 111111} {MENUBRAN:H IIl1m {MENUBRAlCH IHIII} {MENUBRAlCH 111111}

MONTH

{GOTO}COMMENTS-
SEMDNAL AND QUARTERLY SU MMARIES CAN r-vT BE USED lOGETHER 
{GOTO Hable - {END} {OOWN}{END}{RIGI-IT}{RIGHT}
MONlH-

{GOTO}COMMENTS-
{MBNUBRANOf JIIIII}

SEASON



W
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{GOTO}COMMENTS-
SEMDNAL AND QUARTERLY SUMMARIES CAN flVT BE USED lOGETHER
{GOTO}table - {END}{OOWNHENDHRIGHf}{RIGHT}
SEMDN-
{OOTO}COMMENTS
{t.£NUBRANOI IIIIII}

QUARTER

{GOTO}COMMENTS-
SEMDNAL AND QUARTERLY SU MMARIES CAN flVT BE USED lOGETHER 
{GOTO}table - {END}{OOWNHENDHRIGHT}{RIGHT}
QUARTER-
{GOTO}COMMENTS-
{t.£l«.JBRANOI IIIIII}

ANNlW-.

{GOTO}COMMENTS-
SEMDNAL AND QUARTERLY SUMMARIES CAN flVT BE USED lOGETHER
{GOTO}table - {END}{OOWNHENDHRIGHTHRIGHT}
ANNUAL-
{GOlO}COMMENTS-
{MIU«JBRANOI IIIIII}

PERIOD

{GOlO}COMMENTS-
SEMDNAL AND QUARTERLY SU MMARIES CAN~T BE USED lOGETHER
{GOTO Hable - {END}{OOWNHENDHRIGHT}{RIGHT}
PERIOD-
{GOTO}COMMENTS""
{MENUBRANOI IIIIII}

QUIT

{MHNUBRANOI III}
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EMISFAa.. ISBASONl,.Y fQUMnntl~Y I..OwntLy ISS"f.u IS$PB8D ~ --- [SSTAR JCONl1NUE
EMlSSIONRATESVARYSEASONAEMISSIONRATESVARYQUARTEREMISSIONRATESVARYMONTR.YeNlSSIONRATESVARYBYse.eNISSIONRATESVARYBYSEWDN.tEMiSSIONRATESVARYSPBeDIcSTABIIBNISSIONRATESVARY!llUrrlRNTOSOlRCSr..ENU

{GOTQt TABLB-{END}{DOWNH D( GOTQtTABLB-{eND}{DOWN}{ D<{ GOTQtTABLB-{ END}{DOWN}{ O<{ GOTQtTABLE-{ eNOHDOWN( GOTotTABLE-{ENDHDOWN}{ DOW{ GOTotTABLB-{ END} {DOWN}{ DOW!'t{ GOTO} TABLE-( END}{D{ r..ENUIlRAtCH SO}

eNlSFACT-{RIGHn.RNCelRCIDEMISFACT-(RIGHn,RNCBRCID-sMISFACT-{RIGKn,RNCelRCIDCMlSFACT-(RIGKn,RNCelR£MISFACT-(RIOKn.RNCelRCIO--EMIglACT-(RIGHn.RNCeRCID--{REMlSFACT-{RIGKn.RNCeiRCID--{RIGtn'}$PEED-{RIGKn.RN

~OMMENTS- ,R3COMMENTS- ,R3COMMENTS- ,R3COMMENTS- ~OMMENTS- ~OMMENTS- ~OMMENTS-

{GOTotCOMMENTS- {GOTOJCOMMENTS- {GOTotCOMMENTS- {OOTQtCOMMENTS- {GOTQtCOMMENTS- {GOTO}COMMENTS- {GOTotCOMMENTS-

SOlRCE ID MAY BE TIE SAle URlOlRCE ID MAY BE TtE SM£ l/NI SOlRCE 10 MAY BETtE SM£ l/NISOURCE ID MAY BE TIE SMESOURCE ID MAY BE TIE SME l/NI QtSOlRCE ID MAY BE TIE SM£ l/NI QUE SOURCE ID MAY BE TtE SME l/NI QUE I DE IER AS USED TO DE

lISIR MAY SPBCFY ARANOE OF lUSER MAYSPeCFYARANGEOP9<LJSE!R MAYSPeCFYARANOEOF 9<LJSE!R MAYSPBCFYARANGECJSER MAYSPBCFYARANGEOFSOUUSERMAYSPeCFYARANGEOF SOlR<USER MAYSPECFYARANGEOF SOlRCESF WHlCHTtE BUILD!

A RANGE OP SOURCES IS SPBCFIi\RANGE OF SOlRCES IS SPeCF IRA RANGE OF SOlRCES IS SPECF IRARANOE OF SOlRCES IS SPBCARANOE OF SOlRCES IS SPeCF leD !ARANGE OP SOlRCES IS SPECF leD BY A RANGE OF SOlRCES IS SPECF leD BY IP«J 2 SOlR<E 10'S!II

BYADASfi Le. STA<Kl-STA<KlQ.BYADASfi Le. STACXl-STACXlo. BYADASfi ie. STACXl-STACXlo. BYADASfi ie. STACXl-STACBYAOASfi ie. STACXl-STACK.lo. (NBYAOASfi ie. STACXl-STACXlo. (N01BYADASfi ie. STACXl-STACXlo. (NOTENO PACESIlETWEENIO'!

{GE1l..ABEl-eNTER SOlRCE IDP ~ GE'I1..ABEl-eNTER SOURCE IDF O{G E1l..ABm. -eNl'fR SOlRCE IDF O{GHl1.AIIEL -eNl'fR SOlRCE I( GE1l..ABB.. -eNTER SOlRCE 10FOR ( GE1l..ABI3L-eNTER SOURCE IDf OR SEI GE1l..A8E!L "ENTER SOlRCE IOF OR SELBCIE SOURCE: ~ESRClm

~OMMENTS-{GOTotCX>Mr..EtRBCOMMENTS-{GOTO}CX>Mr..EN~OMMENTS-{GOTotCX>Mr..ENR!COMMENTS-{GOTO}CX>MJECOMMf!NTS-{GOTO}CX>Mr..ENTS~OMMENTS-{GOTO}CX>Mr..ENTS-~OMMENTS-{GOTO}CX>MMENTS-

FOR TIELONG TERM MODeL --FOR TIELONG TERM MODEL -- 'fOR Tt£LONG TERM MODeL -- 'fOR Tt£LONG TERM MODeL FOR TtELONG TERM MODEL -- -( FOR TIE LONG TERM MODEL -- -{D<FOR TtELONG TERM MODEL -- -( DOWNH OWN)

lISIR INPUTS4 SEASONALEMISSl4llSER INPUTS4 QUARIERLY eNlSS USER INPUTS12 MO rm-.Y EMISSIOJSER INPUTS4 SEASONAL EM 1USI3R INPUTS4 SEASONAL EMISSION ~lESTION ON I NPur PARAMETERS QUESTION ON I NPur PARAr.ETERS

WINTER, SPRING, S~ FALIST QUARI13R, 2NDQUARrER, lRCA,. FEB, MAR, APR. MAY, J~ WINTER, SPRING, SlJMtdElR, FWiNTER, SPRING, SUMt.£R, FALL -{DO~

{OETNUMBER -eNTER WINTER EI( GETNUMBER -eNTER1ST QUARTl GETNUMBER -eNTER JANUARY ~ OETNU'MBER. "ENTER WlNTf!' GETNUMBER -eNTER WINTER EMISSION SPEED FAcroR: ~WINl1
{GETNUMBER-eNTERSPRING Et.{GETNUMBER-eNTER2ND QUARl1GETNlMBER"ENTERFEBRUARYIGETNUMBER-eNTERSPRING(GETNUMBER"ENTERSPRINGEMISSIONSPEEDPAcroR: -,SPR}

(GETNUMBER "ENTER SUMMER E(G ETNlMBER-eNTER lRD QUARl1G ETNlMBER-eNTER MARCH EMI( GETNUMBER -eNTER SUMMa: GETNUMBER "ENTER SUMMER EMISSiON SPIED PAcroR : -, Sm.t

( GETNUMBER "ENTERF ALL EMlS( GETNUMBER "ENTER 4TH QUARI1 GETNUMBER -eNTER APRIL EMlS( GETNUMBER -eNTERF ALL E( GETNUMBER "ENTERF ALL EMISSION SPEED FACTOR: ~fALU

.RNDESRCID - .RNDWINT - ,RND!! ~DESRCIO - .RNDQUARn - ,RNI:( GETNUMBER -eNTER MAY EMISS~DESRCIO - ,RNDWINT -.R ~DESRCID- ,RNDWINT - .RND!!PR - ,RNDSUM - ,RNa: ALL -

( r..ENUBRAPCH Sot {r..ENUBRAPCH sot {GETNUMBER "ENTER JUNE EM IS!( r..ENUBRAfCH sot (MENUBRAPCH SO)

( GETNUMBER "ENTER JULY EMISSION FACTOR: ~ JULY)

{GETNUMBER "ENTERAUGl.ISTEMlS!lONFACTOR: -,AUI}

{GETNUMBER "ENTER SEPTEMBER EMI S!lON FACTOR: -, SEPT}

{GETNUMBER "ENTER OCTOBER eNlSSION FACTOR: ~<>en
{GETNUMBER -eNTER NOVEMBER EMISSION FACTOR: ~ NOV}

{GETNUMBER -eNTER DBCEMBER EMISSION f AcroR : -, DEC}

,RNDESRCID - ,RNOJAN - ,R~FE8 - ~NDMAR - .RNDAPR- .RN~Y - ,Rf'I>JUNE - ,RNDJlLY - RNDAUG - ,RNDSEPT-,R~ - ,R~NOV - ,RNIDEC

{ MENUBRAfCH SO}

SEASCN-Y
EMISSDNRA1ESVARYSE~NALLY

{GOTO}TABLE - {END}{OOWNHDOWN}"~ - {RIGHT}
EMISFACf - {RIGHT}/RNCESRCID - - {RIGHT}SE~N - {RIGHT}IRNCWINT - - {RIGHT}IRN~R - - {RIGHT}/RNC5UM - - {Rk:JHT}IRNCFALL - 
IREOOMMENTS -
{GOTO}COMMENTS-
~URCE ID MAY BE lHE SAME U NI)UE IDENTIFIER AS USED 10 DE~TELOCATION - {OOWN}{DOWN}
USER MAY SPECIFY A~EOF ~URCESFOR WHim mE BUILDING HEkJHTS APPLY. - {DOWNHDOWN}
A RANGE OF SOURCES IS ~ECIFIED BY ENTERING 2~URCE ID'S SEPARATED- {DOWN}
BY A DAS-I, i.e. SfACKl-STACKlO. (1'OTE r-v SPACES BElWFEN ID'S) - {OOWN}
{GETLABEL ''ENTER ~URCE ID FOR SFLECfED SOURCE: ",ESRCID}
IREOOMMENTS-{GOTO}COMMENTS-
fUR mE IDNG TERM MODEL - - - {OOWNHDOWN}
USER INPUTS 4SE~NAL EMISSDN FACfORS INlHE FOLLOWING ORDER: - {OOWN}{DOWN}
WINTER, SPRING, 9JMMER, FALL - {OOWN}
{GET~MBER "ENTER WINlER EMI~IONFACfOR: '''WINTI
{GETNUMBER 'ENTER ~RINGEMI~IONFACfOR: '''~R}

{GETNUMBER 'ENTER SUMMER EMISSDN FACIOR: '''SUM}
{GETNUMBER 'ENTER FALL EMISSDN FACIOR: ",FALL}
/RNDESRCID - /RNDWINT - /RNQg> R -/RNDSUM - IRNDFALL 
{MHNUBRANffi ~}
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CJJAATEf1..Y
EMISSDNRAlESVARYQUARTERLY
{GOlO}TABLE - {END}{OOWNHDOWN}'~ - {RIGHT}
EMISFACf - {RIGlIT}tRNCESRCID - - {RIGHT}QUARlR - {RIGHT}tRNCQUARTl - - {RIGHTItRNCQUART2 - - {RIGHT}tRNCQUART3 - - {RIGHTItRNCQUART4 - .
tRECOMMENTS -
{GOlO}COMMENTS-
&>URCE ID MAY BE lHE SAMEUNDUE IDENTIFIER AS U SED 10 DE~TELOCATION- {OOWN}{DOWN}
USER MAY SPECIFY A RAmE OF ~URCESFOR WHim lHE BUILDING HEI3HTS APPLY. - {DOWNHDOWN}
A RANGE OF SOURCES IS ~ECIFIED BY ENI'ERI~ 2 &>URCE ID'S SEPARATED- {DOWN}
BY A DAS-I, i.e. STACKl-STACKlO. (~TE ~ SPACES BETWEEN ID'S) - {OOWN}
{GETLABEL ''ENTER ~URCE ID FOR SELEerED SOURCE: ",ESRCID}
tRECOMMENTS - {GOTO}COMMENTS-
fOR lHE lDNG TERM MODEL - - - {OOWNHDOWN}
USER INPUTS 4QUARTERLY EMISSDN FACIORS IN mE fOLLOWING ORDER: - {OOWN}{DOWN}
lSfQUARTER, 2NDQUARTER, 3RDQUARTER, 4nI QUARTER - {OOWN}
{GETflUMBER ''ENTER 1SfQUARTER EMISSDN FACIOR: ",QUARTl}
{GETNUMBER ''ENTER 2NDQUARTEREMISSDN FACIOR: ",QUART2}
{GETNUMBER ''ENTER 3RDQUARTER EMISSDN FACIOR: ",QUART3}
{GETNUMBER ''ENTER 41H QUARTER EMI~IONFACfOR : '\QUART4}
IRNDESRCID- IRNDQUARTI - tRNOOUART2 -/RNDQUART3 - IRNOOU ART4-
{MHNUBRANQI ~}

MONTH-Y
EMISSDNRAlES VARY MONlHLY
{GOlO}TABLE - {END}{OOWNHDOWN}'~ - {RIGHT}
EMISFACf'- {RIGHT}IRNCESRCID - - {RIGHT}MON"lli - {RIGHT}IRNCJAN- - {RIGHT},RNCFEB - - {RIGIIT}/RNCMAR .- - {RIGHT}/RNCAPR .- - {RIGHT}/RNCMAY - 
{RKJHT}IRNCJUNE - -{RIGHT}IRNCJULY- -{RIGHT}IRNCAUG - -{RKJHTIIRNCSEPT- -{RKJHT}IRNCOcr- -{RIGHT}/RNCNOV- -{RKJHT}IRNCDEC-
/RECOMMENTS .-
{GOlO}COMMENTS-
~URCE 10 MAY BE mE SAME UNDUE IDENTIFIER AS U SED 10 DE~TELOCATION'- {OOWN}{DOWN}
USER MAY SPECIFY ARAmEOF ~URCESFORWHim lHE BUILDING HEKJHTS APPLY. -{DOWNHDOWN}
A RANGE OF SOURCES IS ~ECIFIED BY ENfERI~ 2~URCE ID'S SEPARATED- {DOWN}
BY A DAS-I, i.e. STACKl-STACKlO. (~TE~ SPACES BETWEEN ID'S) - {OOWN}
{GETLABEL ''ENTER ~URCE ID FOR SELEerED SOURCE: ",ESRCID}
/RECOMMENTS - {GOlO}COMMENTS-
lOR lHE lDNG TERM MODEL - - - {OOWNHDOWN}
USER INPUTS 12 MONlHLY EMISSDN FACfORS INlHE FOLLOWING ORDER: - {I:xJWN}{DOWN}
JAN, FEB, MAR, APR, MAY, JUNE, JULY, AUG, SEPT, ocr, NOV, DEC-unWN}
{GETNUMBER ''ENTER JANUARY EMISSDN FACIOR: ",JAN}
{GETNUMBER ''ENTER FEBRUARY EMISSION FAcrOR : ",FEB}
{GETNUMBER ''ENTER MARCH EMISSION FACfOR: '''MAR}
{GETNUMBER "ENTER APRIL EMI~ION FACfOR : ",APR}
{GETNUMBER ''ENTER MAYEMI~ION FACfOR: ",MAY}
{GETNUMBER ''ENTER JUNE EMISSDN FACfOR: ",JUNE}
{GETNUMBER ''ENTER JULY EMISSDN FACIOR: ")ULY}
{GETNUMBER ''ENTER AUGUST EMISSDN FACIOR: ",AUG}
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{GETl-UMBER "ENTER SEPTEMBER EMISSDN FACIOR : ,.,SEPT}
{GETl-UMBER ''ENTER OCIOBER EMI~IONFAcrOR : ,.,ocr}
{GET~MBER''ENI'ER OOVEMBER EMISSDN FACIOR: ",NOV}
{GETl-UMBER "ENTER DECEMBER EMISSDN FACIOR: ",oEC}
,RNDESRCID - ,RNDJAN - ,RNDFEB - ,RNDMAR - ,RNDAP R - ,RNDMAY - ,RNDJUNE - ,RNDJULY - /RNDAUG - ,RNDSFJlT - ,RNOOcr - ,RNDNOV - ,RNDDEC
{MBNUBRANCH ~}

SSTAB
EMISSDN RAlES VARY BY SEMDN & STABn..ITY
{GOTO}TABLE - {END}{OOWN}{OOWN}'~ - {RIGHT}
EMISFAcr-{RIGHT},RNCESRCID- -{RIGHT}SSfAB-{RIGHT},RNCWINT- -{RIGHT}"RNCSPR - -{RIGHT},RNCSUM- -{RIGHT},RNCFALL -
,RECOMMENTS -
{GOTO}COMMENTS-
~URCE ID MAY BE mE SAMEUNK}UE IDENTIFIER AS USED 10 DEr-DTE LOCATION- {OOWN} {OOWN}
USER MAY SPECIFY A RAmE OF ~URCESFOR WHim mE BU ILDING HEUHTS APP LY. - {DOWNHOOWN}
A RANGE OF SOURCES IS ~ECIFIED BYENfERI~ 2~URCE ID'S SEPARATEO- {DOWN}
BY A DA5H, Le. SfACKl-STACKlO. (~TE~ SPACES BETWEEN ID'S) - {OOWN}
{GETLABEL "ENTER ~URCE ID FOR SFLECfED SOURCE: ",ESRCID}
,RECOMMENTS - {OOTO}COMMENTS-
fUR mE LONG TERM MODEL - - - {OOWNHDOWN}
USER INPUTS 4 SEMDNAL EMISSDN STABILITY FACfORS IN mE R:>LLOWING ORDER :- {DOWN}{OOWN}
WINTER, SPRING, ~MMER, FALL-{OOWN}
{GET~MBER''ENTER WIN1ER EMI~IONSTABILITY FACIOR : '''WINT}
{GET~MBER "ENTER ~RING EMI~ION STABILITY FACIOR : ",SPR}
{GET~MBER "ENTER ~MMER EMISSDN STABILIlY FACIOR: '''~M}

{GETNUMBER "ENTER FALL EMISSDN STABILITY FAcrOR: ",FALL}
,RNOESRCIO - ,RNDWINT -- ,RND9' R - ,RNDSU M -- ,RNDFALL -
{t.ENUBRANCH ~}

~L

,RECOMMENTS - {GOTO}COMMENTS-
OPTIONAL FILE fURMATS - {down}{down} {down}

BLANK - - Specifies the default ASCII format for "STAR" file. - {down} {down}
READ - - Specifies the Fortran RPAD format for an ASCII "STAR"file. - {down}{OOWN}
FREE - - Specifics free - fer mated REAIA fcr an ASCII ''SfAR" fi~. - {down} {DOWN}
{DOWN}'SeePage 3-54 tlrough 3-55 for details-
{t.ENUBRANOI MFLl}

MEL1 II..ANIC IRBAD IFRBB rRBTURN
Specie. ddlUll b'rml

{BLANC FORM}

,RNOMITPD..-AlN~ORM

{mmubraneb ME}

Sp=efy PatraD reid brml we ftc -b'rmt:d REAlE

{GE1l.ABEL·INPlTfP ORTRAN"RE.4{ LETP ORM,PREPJ

,RNOYITPL -.RN~ORM- ,RNOYITPD.. -.aN~ORM-

{mmutrmeb ME} {mmutraneb ME}

Return klrmin ME SDU

{mmutraneb ME}
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ELAN<
Specifies default fa-mat
{BLAr« IURM}
/RNDMEfFIL - /RNDIURM 
{mmu"'anch ME}

READ
SpecifY Fatran read famat
{GE~ABEL"INPUT lORmAN ''READ'' fORMAT WflHIN () : "RJRM}
/RNDMEfFIL - /RNDR:>RM-
{mmu"'anch ME}

FREE
lEe free-fa-mated READS
{LET R:>RM,FREE}
/RNDMEfFIL - /RNDR:>RM
{mmu"'auch ME}

RETURN
Return to main ME menu
{mmu"'anch ME}

HTLT
{GOTO}TABLE - {END}{OOWNHOOWN}'~ - {RIGHT} BUILDHGT - {RIGHT},RNCDSRCID- - {RIGHT},RNCNORn-I - 
{RkJHT},RNCNNE - - {RIGHT},RNCNE - - {RkJHT},RNCENE - - {RIGHT},RNCEAST - - {RIGHT},RNCESE - 
/REOOMMENTS - {GOTO}COMMENTS-
~URCE ID MAY BE mE SAME UNDUE IDENTIFIER AS USED 10 DE~TELOCATION - {OOWNHOOWN}
USER MAY SPECIFY A RAr-uEOF ~URCESFORWHIa-ITI-lE BUILDING HEKJHTSAPPLY. -{OOWNHOOWN}
A RANGE OF SOURCES IS ~ECIFIED BY ENfERIr-u 2~URCE ID'S SEPARATED- {DOWN}
BY A DMH, i.e. SfACKl-SfACKlO. (~TE~ SPACES BETWEEN ID'S) - {OOWN}
{GE~ABEL ''ENTER ~URCE ID FOR SELECfED SOURCE: ''.DSRCID}
{GOTO}TABLE - {END}{OOWNHOOWN}"5l) - {RIGHT}BUILDHGT - {RIGHT},RNCDSRCID2 - - {RIGHT}!RNCSE - 
{RKJHT},RNCSSE - - {RIGHT}/RN~U1H - - {RIGHT}!RNCSSW - - {RIGHT}!RNCSW - - {RIGHT}!RNCWSW - 
{OONTENTS DSRCID2DSRID,9.117}!RNDDSRCID2-
{GOTO}TABLE - {END} {OOWNHOOWN}''50 - {RIGHT}BU ILDHGT - {RIGHT},RNCDSRCID2 - 
{RIGHT},RNCWESf - - {RIGHT}!RNCWNW - - {RIGHT}!RNCNW- - {RIGHT},RNCNNW- 
{(DNTENTS DSRCID2.oSRCID,9.l17}
IREOOMMENTS-{GOTO}COMMENTS-
IUR mE WNG TERM MODEL - - - {OOWNHOOWN}
USER INPUTS 16 DIRECfDN-~ECIFICBU ILDING HEDHTS (IN METERS) - {DOWNHOOWN}
BEG INNING WITH lHE ~R1H FLOW VECfOR (WIND BWWIr-D TOWARD - {OOWN}{DOWN}
lHE ~R1H)AND INCREMENI'ING BY 22.5 DEGREES - {OOWNHOOWN}
IN A CLOCKWISE DIRECfDN (N-NE, NE, E-NE, EAST ETC) - {OOWN}
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{GETl-UMBER ''ENTER BU~DING HEDHT (ME'lffiS) FOR l'-OR1H VECTOR: '''l'ORTH}
{GETl-UMBER ''ENTER BU ILDING HEDHT (METERS) FOR N-NE VECTOR: ",NNE}
{GETl-UMBER ''ENTER BUILDING HEDHT (METm.S) FOR NE VECfOR : ",NE}
{GETl-UMBER ''ENTER BU~DING HEDHT (ME'lffiS) FOR E-NE VECTOR: ",ENE}
{GETl-UMBER ''ENTER BUILDING HEDHT (ME'lffiS) FOR EASf VECIDR : ",EAST}
{GETl-UMBER ''ENTER BUILDING HEDHT (METERS) FOR E-SE VECTOR: ",E~}

{GETl-UMBER ''ENTER BU~DING HEDHT(ME'lffiS) FOR SE VECfOR: ",SE}
{GETl-UMBER ''ENTER BUILDING HEDHT (METFRS) FOR S-SE VECTOR: ",S5E}
{GETl-UMBER ''ENTER BUILDING HEIGHT (METm.S) FOR 50Urn VECTOR: '''50UlH}
{GETl-UMBER "EN1ER BU ILDING HEDHT (METFRS) FOR S-SW VECIDR: '''SSW}
{GETl-UMBER ''ENTER BUILDING HEDHT (METFRS) FOR SW VECfOR : ".sW}
{GETl-UMBER ''ENTER BUILDING HEIGHT (METERS) FOR W-SWVECIDR: '"WSW}
{GET~MBER ''ENTER BUILDING HEDHT (METERS) FOR WFSf VECIDR : '''WESf}
{GET~MBER ''EN1ER BU~DING HEDHT (METERS) FOR W-NW VECIDR: '''WNW}
{GET~MBER ''ENTER BU ILDING HEDHT (METERS) FOR NW VECfOR : ",NW}
{GET~MBER ''ENTER BUILDING HEDHT (METERS) FOR N-NW VECIDR: ",NNW}
IRNDD~CID-/RNDNORTII -/RNDNNE -IRNDNE -IRNDENE -/RNDEASf -IRNDESE -IRNDSE -IRNDSSE 
IRND~UlH -IRNaiSW -IRNDSW -IRNDWSW -/RNDWEST -IRNDWNW -IRNDNW -IRNDNNW
{MHNUBRANOI DOWN}

WI1T
{GO'lO}TABLE - {END}{OOWN}{DOWN}'~ - {RIGHT}BUILDWID - {RIGHT}IRNCaiRCID - - {RIGHT}/RNC~RlH - 
{RIGHT}IRNCNNE - - {RIGHT}IRNCNE - - {RIGHT}IRNCENE - -- {RIGHT}/RNCEASf - - {RIGHT}/RNCESE - 
IRECOMMENTS - {GOm}COMMENTS-
50URCE ID MAY BE lHE SAME UNIQUE IDENTIFIER AS USED 10 DEr-DTE LOCATION - {OOWN}{DOWN}
USER MAY SPECIFY A RAr-uE OF 50URCES FOR WHIm TIlE BUILDING WID1HS APPLY. - {DOWN}{DOWN}
A RANGE OF SOURCES IS ~ECIFIED BY ENIERI~ 2 50URCE ID'S SEPARATEO- {DOWN}
BY ADA5H, i.e. STACKl-STACKI0. (l'OTE~SPACESBETWEENID'S)-{OOWN}
{GETLABEL ''ENTER ~URCE ID FOR SELEerED SOURCE: ",DSRCID}
{GO'lOlTABLE - {END}{OOWN}{DOWN}'~ - {RIGHTlBUILDWID -- {RIGHTlIRNCaiRCID2 - -
{RIGHT}/RNCSE - - {RIGlITl/RNCSSE -- - {RUHTlIRNCDUTII - - {RIGlIT}/RNCSSW- - {RIGlITl/RNCSW - - {RIGHTl/RNCWSW -- 
{ffiNTENTS DSRCID2,DSRCID,9,117}/RNDDSRCID2-
{GO'lOlTABLE - {END}{OOWNHDOWNl'~ - {RIGHT}BUILDWID - {RIGHT}/RNCaiRCID2 - 
{RIGHT}/RNCWEST - - {RIGHTl/RNCWNW - - {RIGHT}/RNCNW- - {RIGHf}/RNCNNW- 
{ffiNTENTS DSRCID2,DSRCID,9,117}
IRECOMMENTS-{GO'lO}COMMENTS-
IUR TIlE I.DNG TERM MODEL - - - {OOWN}{DOWN}
USER INPUTS 16 DIRECTDN-~ECIFICBUILDING WIDlHS (IN METERS) - {OOWN} {DOWN}
BEGINNI~ WITH TIlE ~RTI-I FLOW VECTOR (WIND BWWII'G 'lOWARD - {DOWN} {DOWN}
THE r-DR1H) AND INCREMENfING BY 22.5 DEGREES - {OOWN}{DOWN}
IN ACWCKWISE DIRECTDN (N-NE, NE, E-NE, EASfETC) -{OOWN}
{GET~MBER''ENTER BUILDING WIDlH (METERS) IUR NORlH VECTOR: '''r-DRlll}
{GET~MBER''ENTER BUILDING WIDllI (METERS) IUR N-NE VECIDR: ",NNE}
{GET~MBER ''ENTER BUILDING WIDlH (METERS) IUR NE VECTOR: ",NE}
{GETl-UMBER ''ENTER BUILDING WIDTI-I (METERS) IUR E-NE VECIOR: ",ENEl
{GET~MBER ''ENTER BUILDING WIDTI-I (METERS) IUR EAST VECfOR : ",EAST}
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{GETr-llMBER ''ENTER BUILDING WIDlH (METERS) fOR E-SE VECIOR: ",ESE}
{GETr-llMBER ''ENTER BUILDING WIDlH (METERS) fOR SE VECfOR: ",SE}
{GETr-llMBER ''ENTER BUILDING WIDrn (METERS) fOR S-SE VECIOR : '''SSE}
{GETr-llMBER ''ENTER BUll...DING WIDlH (METERS) IUR SOlITH VECIOR: "SOUTH}
{GETr-llMBER ''ENTER BUll...DING WIDrn (METERS) IUR S-SW VECIOR : '''SSW}
{GETr-llMBER ''ENTER BUll...DING WIDrn (METERS) fOR SW VECIDR: '''SW}
{GETr-llMBER "ENTER BU ll...DING WID1H (METERS) fOR W-SW VECTOR: ",WSW}
{GETr-llMBER "ENfER BUll...DING WIDTI-I (METERS) IUR WESTVECfOR: ",WB'T}
{GETr-llMBER ''ENTER BUll...DING WIDrn (METERS) IUR W-NWVECfOR: '''WNW}
{GETr-llMBER ''ENTER BUll...DING WIDlH (METERS) IUR NW VECIOR: ",NW}
{GETr-llMBER "ENTER BU ILDING WIDrn (METERS) IUR N- NW VECIOR: ",NNW}
/RNDD~CID-IRNDNORm -/RNDNNE -/RNDNE -/RNDENE -/RNDEASf -/RNDESE -/RNDSE -/RNDSSE 
/RND~Um -/RNLSSW -/RNDSW -/RNDWSW -IRNDWEST -/RNDWNW -/RNDNW -/RNDNNW
{Y!NUBRANOI DOWN}

LELT
{GOTO}TABLE - {END}{OOWN}{DOWN}"~ - {RIGHT}I.DWBOUND - {RKJHT}/RNCDSRCID - -
{RKJHTlIRNC~RTH - - {RIGHT}IRNCNNE - - {RIGHT}/RNCNE - - {RIGHT}IRNCENE - - {RIGI-IT}IRNCEAST - - {RIGI-IT}IRNCESE - 
IREOOMMENTS-{GOTO}COMMENTS-
~URCE 10 MAY BE mE SAME U NnUE IDENTIFIER AS U SED 10 DEf\OTE LOCATION - {OOWN}{DOWN}
USER MAY SPECIFYARMUEOF~URCESFORnIE LOWER OOUNDSCALCULATIONS. -{DOWNHDOWN}
A RANGE OF SOURCES IS g>ECIFIED BY ENfERING 250URCE ID'S SEPARATED- {DOWN}
BY A DMH, ie. STACKl-STACKlO. (~TE~ SPACES BETWEEN ID'S) - {OOWN}
{GETLABEL "ENTER 50URCE 10 FOR SELEerED SOURCE: ",DSRCID}
{GOTO}TABLE - {END}{OOWN}{DOWN}'~ - {RIGHT}I.DWBOUND- {RKJHT}IRNCDSRCID2 - -
{RKJHT}/RNCSE - - {RIGHT}/RNCSSE - - {RKJHT}/RNaDUrn - - {RIGHT}/RNCSSW- - {RIGHT}IRNCSW - - {RIGHT}JRNCWSW - 
{OONTENTS DSRCID2DSRCID,9,117}JRNDDSRCID2 -
{GOTO}TABLE - {END}{OOWNHDOWN}'~ - {RIGHT}I.DWBOUND- {RKJHT}/RNCDSRCID2 - 
{RKJHTl/RNCWEST - - {RIGHT}IRNCWNW - - {RIGHT}/RNCNW- - {RIGHT}/RNCNNW- 
{OONTENfS DSRCID2PSRCID,9,117}IRNDDSRCID2-
IREOOMMENTS-{GOlO}COMMENTS-
RJR lliE LONG TERM MODEL - - - {OOWNHDOWN}
USER INPUTS 16 DIRECTION-~ECIFIC LOWER OOUND WAKE OPTIONS SWITCH VALUES - {DOWN} {DOWN}
BEGINNING WITH lliE ~R1H FLOW VECTOR (WIND BWWI~ TOWARD- {DOWN}{DOWN}
lliE ~Rlli)AND INCREMENTING BY 22.5 DEGREES - {OOWNHDOWN}
IN A CWCKWISE DIRECTDN (N-NE, NE, E-NE. EASfETC). - {DOWNHDOWN}{DOWN}
A SWITCH VALUE OFO MEANS TO USE THEUPPER OOUND (REGULATORY DEFAULT)- {DOWN}{DOWN}
A SWITCH VALUE OF 1 MEANS TO USE lliELOWER BOUND FOR lliAT SECIOR. - {OOWN}
{GETM.JMBER ''ENTER SWITCH VALUE OF OOR 1 fOR ~RlliVECIOR: ",NORlli}
{GET~MBER''ENTER SWITCH VALUE OF OOR 1 lUR N-NE VECTOR: ",NNE}
{GETr-llMBER ''ENTER SWITCH VALUE OF OOR 1 fOR NE VECIOR: ",NE}
{GETM.JMBER ''ENTER SWITCH VALUE OF OOR 1 fOR E-NE VECTOR: ",ENE}
{GETr-uMBER ''ENTER SWITCH VALUE OF OOR 1 lURE~VECIOR: "EASf}
{GETr-uMBER ''ENTER SWITCH VALUE OF OOR 1 lUR E-SE VECTOR: '''ESE}
{GETr-uMBER ''ENTER SWITCH VALUE OF OOR 1 fOR SE VECIOR: ",SE}
{GETr-llMBER ''ENTER SWITCH VALUE OF OOR 1 lUR S-SE VECfOR: ",SSE}



W
--oJ
\0

{GET~MBER"ENTER SWITCH VALUE OF OOR 1 lOR 50urn VECTOR: ''.50Urn}
{GET~MBER''ENTER SWITCH VALUE OF OOR 1 lOR S-SW VECfOR: ''.~}

{GET~MBER''ENTER SWITCH VALUEOFOORl roRSWVECTOR: ",SW}
{GET~MBER ''ENTER SWITCH VALUEOFOORI lOR W-SWVECIOR: ",WSW}
{GET~MBER ''ENTER SWITCH VALUE OF OOR 1 lOR WESf VECIOR : '''WEST}
{GET~MBER ''ENTER SWITCH VALUEOFOORl lOR W-NWVECIOR: '''WNW}
{GET~MBER ''ENTER SWITCH VALUE OF OOR 1 lOR NW VECTOR: ",NW}
{GET~MBER ''ENTER SWITCH VALUEOFOORl lOR N-NWVECfOR: ",NNW}
JRNDD~CID-IRNDNORrn - JRNDNNE - JRNDNE - JRNDENE - JRNDEASf -/RNDESE - JRNDSE - JRNDSSE
/RN~Urn- JRNaiSW - JRNDSW - JRNDWSW-IRNDWESf -- JRNDWNW - JRNDNW -/RNDNNW
{t.£NUBRANOI DOWN}
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IC< <RISC2> > TERM - < <RISC2A> >TERM-

/wOF
C:\LOTIJS\RI922.WK3 -
{PS}
{MHNUBRANOI RISK.}

w
ex>
o

AlB< LOAD ISILBer IOUTPUT \ITBRA110NS IB.JJN fWaw - r~ N rQUlT
LOAD@RIS ADDI fSB..ElCT V/tB.IABLEF <SELBeI' ourpur RAISELElCT NUMBER CE RUN~DNUMVIEW SELBCTED OURETLRNTO MAIN RIQUIT MACRO - - REt'LRNTO NORMAL W·

{ADDIN} SS>{ESC} {CO~ {CO~ {CO~ {APPH SSMQQIMQQ"{ ~UBRAN::HVlEWOBRI9C2 - {QUIT}

C:RI!K - TO SELECTED VARlIlMOVE CLRSER TO U{ GETNUMBER "ENTE{FOR NUM,o,NUM,l,RUN}

QLRI!K.R..C- {DOWli{DOWN} {?} - {MENUBRAN::HRIS}

1Q MOVE CLRSER TO ThRNCour - -

/WGRM- {?} - {DOWPf{ DOWN}AUCOurl--

{MENUBRAM::HRI9RNCDIST-- {DO~,RNC<XJr2--

{CO~ {DOW~ ,RNC<Xm - -

{GETLABFL"ENTER II DOWli ,RNCour4 - -

{GOTO}DlST- {DOWN}{DOWN}{~{down}~NCpam- ..... )toR MAX-

{EDIT}{HOME}{DEl.HRIGKO~P0ST2- )toR2ND-

,RNDDIST - {RIGKO ,RNcpom - WiIt. MAX-

{ MENUBRAM::H RIS{ RIGKO~POST4- ~2"'R 2ND-

{RIGKO{RIGKO{ tm~NC3AVG-- AVG31iR -{ DOWN} MAXVJlLS-{ UP}

(RIGKO,RNOSTD- -STD31iR -{ DOWN}MAXVJlLS-{ tm

{RIGKO,RNC3VAR- -VAR31iR -{ DOWN}MAXVJlLS-{ tm

{RIGKO{RIGKO~4AVG--AW2'1iR-{DOWl'fMAXVALS-{lJIIt

{RIGKO,RNC24STD--STD2UR-{DOWN}MAXVALS-{tm

{RIGtm~4VAR--VAR241iR-{DOWN}MAXVALS-

{CO~

(~UBRAfCHRIS}

LOAD
LOAD @RIg( AODIN
{ADDIN}SSD{ESC}
C:\RISK -
QLRIg(.PLC -
1Q

/WGRM
{MHNUBRANOI RISK}

SELECT
SELECf VARIABLE fOR DISTRIBUTION FUNCTION
{CDM}

TO SELECfED VARIABLE FOR WHICH DISIRIBUTION FUNCTION IS TO BE SUBsrnuTED
{OOWNHOOWN}
MOVEruR~R10 lHE SELECfED VARIABLE AND PRESS ENfER 
{?} -

JRNCDIST- -
{CDM}

{GETLABEL "ENTER DISTRIBUTION FUNCTION fOR SELECfED VARIABLE ",DIST} -
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ex:>
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{OO1O}DIST-
{EDIT}{HOME}{DEL} 
JRNDDIST
{t.£NUBRANOI RISK}

OUTPUT
SELECf OUlPUT RMDE
{roM}
MOVE aJR5ER 10 UPPER LEFT roRNEROF OUlPUT RANGE ANDPRESSENTER - {OOWN}
{?} -

JRNOOUT- -
{DOWN} {OOWN}JRNOOUTl - 
{DOWN}JRNCUUT2 - 
{DOWN}JRNOOUT3 - 
{DOWN}JRNCOUT4 - -
{DOWN} {DOWN} {DOWN} {OOWN}JRNa>OSTl - -'3HR MAX
{RUHT}JRNa>OST2 - - '3HR 2ND -
{RUHT}tRNa>OST3- -~4HRMAX-
{RUHT}tRNa>OST4 - - '24HR 2ND-
{RUHT}{RUHTHUP}JRNC3AVG - - AVO 3HR -{DOWN}MAXVALS- {UP}
{RUHT}tRNC3STD- -STD 3HR - {OOWN}MAX VALS- {UP}
{RUHT}tRNC3VAR - -VAR3HR -{DOWN}MAXVALS-{UP}
{RIGHTHRUHT}tRNC24AVO - - AVG 24HR - unWN} MAX VALS - {UP}
{RUHT}tRNC24SfD- -STD24HR -{DOWN}MAXVALS-{UP}
{RUHT}tRNC24VAR - -VAR 24HR"" {DOWN}MAXVALS
{RIGHThRNC3PROB - -'3HRPROB - {DOWN}MAX VALS-{UP}
{RIGHT}tRNC24PROB - -'24HR PROB - {DOWN}MAX VALS""
{roM}
{t.£NUBRANOI RISK}

COM
tREOOMMENTS
{G01O}COMMENTS-

ITERATIONS
SELECf NUMBER OF REALIZATIONS TO BE RUN
{roM}
{GETNUMBER ''ENTER lHE NUMBER OF REALIZATIONS TO BE RUN ",NUM}
{t.£NUBRANCH RJSI{}

RUN
RUN SELECTED NU MBER OF I1ERATIONS
{APPl}SSK2QlMQQ -
{IUR NUMl,O)illM.l.RUN}



w
CD
r-v

VIEW
VIEW SELECTED OUTPUT RESULTS
{~NUBRAN<H VIEW1}

MAIN
RETIJRN10 MAIN RISCZ MENU
IfOBRISCZ-

QUIT
QUIT MACRO - - REnJRN 10 r-oDRMAL \\oRKSHEET MODE
{QUIT}

ALN
{CALC}
{GOTO}TABLE-
,RNOOUTPUT- .{END}{OOWN}{BDRIGlff}{BIGRDHT} 
/PF{ESC} {ESC}

C:\ENVIR\lSC\TEsn.INP
-C-
/PF{ESC} {ESC}

C:\ENVIR\lSC\TEsn.INP
-RROUTPUT - OMNOUQ
AGQ,RNDOUTPUT -
{OPEN "C:\lZ3R3\RUN.BAT'''W}
{WRITELN ''ECHO 0 FF"}
{WRITELN "CD\ENVIR\lSC"}
{IF «RISC2A»TERM=2}{BRANCH ISCLT}
{ISCSf}

{SYSTEM RUN.BAT}
{~}

ISCST
{WRITE "ISCSfZ "}
{WRITE "C:\ENVIR\ISC\TEST1.INP"}
{WRITE""}

{WRITE "C:\ENVIR\lSC\TEST1DUT'}
{CLOSE}

ISQT
{WRITE "ISCLTZ"}
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ex>
w

{WRITE "C:'ENVIR\lSC\TESTl.INP"}
{WRITE""}
{WRITE "C:'ENVIR\lsaTESTlDUT'}
{CLOSE}

\C
{OPEN "C:'ENVIR\lSC\TESTlDUT'I}
{RFADLN OUT}
{lFOUT=" ••• TIlE &JMMARY OF HKJHEST 3-HR RESULTS •••"}{BRANOI AlOS}
{BRANCH Al02}
{RlR DLO,8.1,RFAD}
{RFADLN OUT2}
{READLN OUT}
{lFOUT=" ••• TIlE &.JMMARYOFHIGHEST 24-HR RESULTS ···"}{BRANOI AlIO}
{BRANCH AlO?}
{RlR DLO.8.1,RFADl}
{RFADLNOUT4}
{PAR~}

{APPEN}

READ
{RFADLN OUT!}

AEAD1
{RFADLN OUT3}

PARSE
{GOTO}OUTI 
J[l>RR:;I
.{OOWNHDOWNHDOWNHDOWNHDOWN}
O{DOWN}-G
{GOTO}OUTI - {UP }
,RE-

APPEN
{GOTO}OUTI - {RIGHT} {RIGHT} {RKJHT}{RIGHT} {RIGHT}{RIGHT}
tRNQ-IIGH - -
{DOWN}tRNGlIGH2 - -
{DOWN}tRNC2HIGH - -
{DOWN}tRNC2HIGH2 - -
{APPENDBEWW POSfIJ-lIGH}
{APPENDBEWW POST2,H IGH2}
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ex>
~

{APPENDBELOW POST3,2H IGH}
{APPENDBELOW POST4,2HIGH2}
{SfAT}
{GOTO}OUT-

/RE{BIGRIGHf} {OOWN} {OOWN} {OOWN} {OOWN} -

STAT
{GOTO}3AVG -
{END} {OOWN} - {OOWN}
@AVO(POSfl) -
/RV--

{GOTO}3SfD -
{END} {OOWN} - {OOWN}

@Sf~POsrl)-
/RV--

{GOTO}3VAR -
{END} {OOWN} - {OOWN}

@VAR(POSfl) -
/RV--

{GOTO}24AVG -
{END} {OOWN} - {OOWN}

@AVG(POSf3) -
/RV--

{GOTO}24SfD-
{END} {OOWN} - {OOWN}

@Sf~POST3)-
/RV--

{GOTO}24VAR -
{END} {OOWN} - {OOWN}
@VAR(POSf3) -
tRV--

{GOlO}POSfl-{END}{OOWN}/RNCfEMP -
{GOlO}3PROB - {END} {OOWN} - {DOWN}
ICfEMP - - tRNDTEMP -
/RV--

{GOTO}POSf3 - {END} {OOWN}/RNCfEMP - 
{GOlO}24PROB - {END} {OOWN} - {OOWN}
ICfEMP - - tRNDTEMP - -
tRV--

/FSRISmUT - R

VlEW1 STATISn cs I GRAPHS I IlBTURN
VIEW~All~ICALVlEWGRAPHSOF ~AUn'lJRNTOPREVIOUS t.£NU

{GOTO} porn -{E~GOT0}3AVG-,RNDf t.£NUBRAfCH RI!C.}

{ DOWl'f{ DOWNH D~ GOTO}3~D - ,RND3~D - ,RNOsrD -.{ ENtt{ DO WN} 

{RIGH'Ij~AllSICAlGOT0}3VAR -RND3VAR-,RNOVAR-.{EMl}{DOWN}-



w
(X)

U'1

(L&l},RNCSI'ATS-{GOT0}24AVG-AUI)24AVG-,RNC24AVG-.{BNU{DO~ 

MEAN (AVERGE) VA:GOT0)24STO-,Rt'I>24STO-,RNC24SrD-.{ENU{DO~

(RIGHIl{RIGH'Il{R{GOTQ24VAR -IlND24VAR-,RNC24VAR-.{EN:>}{DOWN)

{LB1l}{ La:l}{ La:T{GOTO)CO~S- AmCOMtoI3NTS-

STAN:>ARO DEVIAT{MEMJBRANCH GRAPtfi}

{RIGH'Il(RIGH'Il{RIGH'Il{RIGH'Il{RIGHll{RIGH'Il.RNCSTD3-

{LB1l}{LB1l}{LB1T}{LEFll{LB1l}{LB1l}{ DOWl'f{DO~

POPLLATION vItRIANCE CJl 3 foR MAXIMUM VALlES

{RIGHI'HRIGH'Il{RIGH'Il{RIGH'Il{RIGH'Il{RIGH'Il~AR3-

{L&l}{LB1l}{La:T}{U!FIl{lHl}{LBll}{DOWI'f{DO~

~ (AVERGE) VALLE CJl24 foR MAXlMUNVALlES

{RIGH'Il{RIGH'Il{RIGH'Il{RIGH'Il{RIGH'Il{RIGH'Il,RNCAVG24-

{La:l}{LBll}{U!PT}{LEFIl{LBll}{LBll}{ DOWI'f{DO~

STAN:>ARD DEVlATIO N CJl 24 foR MAXIMUM VALlES

{RIGH'Il{RIGH'Il{RIGH'Il{RIGH'Il{RIGH'Il{RIGH'Il.RNCSTD24-

{LBll}{LBll}{LBlT}{LEFll{U!Pl}{LBll}{ DOWl'f{ DOWl'f

POPlLATIONVltRlANCECJl24 foR MAXtMUNVALlES-

{RIGH'Il{ RIGH'Il{RIGH'Il{ RIGH'Il{RIGHIl{RIGH'Il .RNCVARZ4-

{LB1l}{LB1l}{U?JlT}{LEFIl{LB1l}{La:l}{DOWI'f{DOWI'f{DOWN}

NUMBI3R (Jl NO DEL ITERATIONS PERF ORt.£D

{RIGH'Il{ RIGH'Il {RIGH'Il{RIGH'Il{RIGH'Il {RIGH'Il,RNCrTER - 

(LBll}{LBll}{LBlT}{LEP'll{ DOWI'f{ DOWN}{DOWN)

PRESSENTER TO a>NTINLE -{ DOWN}

(GOTO) 3AVG -{ BND}{DOWN).c - AVG - ,RHDAW3

{GOT0}3STD-{END}{ DOWl4 .c-STD3-,RHDSTD3

{GOT0}3VAR-{ENU{DOwr+.c-VAR3-,RHDVAR3-

{GOTO} 24AVG -{ END}{DOWN).c - AVGZ4 - ,RHDAW24 

{GOTO} 24STD - {END}{ DOWI'f.c -STD24 - ,RHDSTD24 

{GOTO}24VAR -{ENU{ DOWl4.c-VAR24 -,RHDVAR24

,CNUMI. - ITER - RNDITER -

{GOTO}STATS-IlNDSTATS-

{?}

{ t.£NUBRAlCH VIEWl}

STATISTICS
VIEW STATISTICAL ANALYSIS OF OUTPUT
{G01O}POSTl - {END} {DOWN}
{DOWN} {OOWN}{OOWN} {OOWN}JRE{BIGRIGHT}{END}{OOWN} 
{RKJHT}STATISICAL ANALYSISOF MODEL OUTPUT 
{LEFT}RNCSfATS - - {DOWN} {OOWN} {DOWN}
MEAN (AVERGE) VALUE OF 3 HR MAXIMUM VALUES
{RKJHTHRKJHTHRKJHTHRKJHT}{RKJHT} {RUHT}JRNCAVG3 - 
{LEFT}{LEFT}{LEFf}{LEFf} {LEFf}{LEFf}{OOWNHOOWN}
STANDARD DEVlATKJN OF 3 HR MAXIMUM VAUJES-
{RKJHT}{RKJHT}{RKJHT}{RKJHT} {RkJHT}{RUHT}JRNCSfD3 - 
{LEFT}{LEFTH LEFT}{LEFT} {LEFT} {LEFT} {OOWNHOOWN}
POPULATION VARIANCE OF 3 HR MAXIMUM VALUES-
{RkJHT}{RKJHTHRUHT} {RK3HT} {RkJHT}{RUHT}JRNCVAR3 "-
{LEFT} {LEFT}{LEFT}{LEFT}{LEFf} {LEFT} {OOWNHOOWN}
MEAN (AVERGE) VALUE OF 24 HR MAXIMUM VAUJES-
{RK3HT}{RkJHT} {RKJHT}{RK3HT}{RkJHT}{RUHT}JRNCAVG24 - 
{LEFT} {LEFT}{LEFT} {LEFT} {LEFT} {LEFf} {OOWNHOOWN}
STANDARD DEVlATKJNOF24HR MAXIMUMVAUJES-
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ex>
a-

{RDHT}{RDHT}{RDHT}{RDHT}{RDHT}{RDHT}/RNCSTD24 - 
{LEFT}{LEFT}{LEFT}{LEFT}{lEFT}{LEFT}{OOWNHDOWN}
POPULATION VARIANCE OF 24HR MAXIMJM VALUES-
{RDHT}{RDHT}{RDHT}{RDHT}{RDHT}{RDHT}/RNCVAR24 - 
{LEFT}{LEFT} {LEFf} {LEFT} {lEFT}{LEFTHOOWNHDOWNHOOWN}
NUMBER OF MODEL ITERATDNS PERFORMED
{RDHT}{RDHT}{RDHT}{RDHT}{RDHT}{RDHT}JRNCITER - 
{LEFT}{LEFT}{LEFT}{LEFT}{OOWN}{OOWN}{OOWN}
PRESS ENTER 10 CONTINUE - {DOWN}
{GOTO}3AVG - {END}{OOWN}/C - AVG3 - /RNDAVG3
{GOlO}3STD - {END} {OOWN}/C - Sf03 - IRNDSTD3 
{GOlO}3VAR - {END}{OOWN}!C-VAR3-IRNDVAR3
{GOTO}24AVG - {END}{OOWN}!C - AVG24 - /RNDAVG24
{GOTO}24STD - {END} {DOWN}/C - STD24 - /RNDSTD24
{GOTO}24VAR - {END} {OOWN}/C -VAR24 - /RNDVAR24
/CNUMl-ITER-IRNDITER
{GOTO}STATS-JRNDSfATS-
{?}

{MHNUBRANaI VlEW1}

GRAPHS
VIEWGRAPHSOF STATISTICAL INFORMATION
{GOTO}3AVG - JRND3AVG -/RNC3AVG - .{ENDHDOWN}-
{GOTO}3STO - JRN03SfO - JRNC3SfO - .{ENOHOOWN} -
{GOTO}3VAR - JRN03VAR - JRNC3VAR - .{ENDHOOWN}
{GOTO}24AVG -IRND24AVG -IRNC24AVG - .{ENDHOOWN}
{GOlO}24STO-JRN024SID-IRNC24SfO- .{ENDHOOWN}-
{GOlO}24VAR -IRND24VAR - /RNC24VAR - .{ENOHOOWN} 
{GOlO}3PROB -IRND:FROB -IRNC3PROB - .{END} {OOWN} 
{GOlO}24PROB -IRND24PROB - /RNC24PROB - .{ENDHOOWN}
{RDHT} {OOWN} {DOWN}/RNa»ROB - .{LEFTHENDHDOWNHRIGI-IT}
{RDHT}IRNCPROBl- .{LEFf}{LEFT}{END}{OOWN}{RDHT}{RDHT}
/DFPROB-l-l --
{GOlO}PROBl - +{LEFT}~@roUNT(I'ROB)+l)·l00

IC-PROBl-
/DSRD24PROB -P24P ROB - A -G
IDSRD3PROB -P3PROB - A -G
{GOlO}COMMENTS- /RECOMMENTS
{MENUBRANaI GRAPHS}

RETURN
RETIJRN 10 PREVDU S MENU
{MHNUBRANCH RISK}
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-...J

GRAPHS I3-MaMf f}-$TD - 13-PFDB 124-KaA" [2.... 511) !24-VAA IUTUlUf
ORAPH Y:!AN OF 3IGRAPH SI'ANDARDOORNH 31R MAXlMtGRAPH~OF 24 fGRAPH SI'ANDARD OORAPH 2.& IR MAXlNtETLRNTO PREVI:;t.ENU

JOR0n.A3AVO - JOR0n.A3!rD -()11l JORGTXA3PROB -XP,(JRG1l.A2.&AW -OT 1GR<mA24STD -OTFJORGTXA2.&PROB -XftoENUBRArCH }

OTF MEAN (II 3 HOIlTAJ«>ARD DEVlATI<>TF3 HOLR MAXltdtltEAN (JI 2.& IR MAX STAM>ARD DEVlATI<>TF24 HOLR MAXIMUM VALlES VS PRO ILrrY-

TXITI3RATIONS- TXlTERATIONS- TXlROBABlLrrY ""'I'XITERATIONS- TXlTERATIONS- TXlROBABlLrrY-

TYtoEAN OF MAXI Ml'YSTARDARD DEVlHYMAXIMUM CX>NClTYNEAN OF MAXlMlTYSTARDARDDEVlHYMAXIMUM CX>NCENTRAnON-

QOOHQVQ QOOHQVQ QOOBQVQ QOGHQVQ QOGHQVQ QOGBQVQ

{toENUBRAlCH OR{ t.ENUBR.AlCH OR,t( t.ENlIBRAlCH OR,.. toENUBRAN:H OR/( W!NlJBRA!'CH OR/( toENUBRAN:H ORAPH!l}

3-MEAN
GRAPH MEANOF3HR MAXIMUM VAUJES VSNUMBEROF ITERATDNS
fGRGTLA3A\G -
OTF MEAN OF 3 HOUR MAXIMJMVALUESVSNUMBEROF ITERATDNS
TXITERATIONS -
TYMFANOFMAXIMUMOONCENlRATION-
QOGHOVO
{MHNUBRANOI GRAPHS}

3-STD
GRAPH STANDARDDEVIATDNOF 3 HR MAXIMUM VALUES VS NUMBER OF ITERATIONS
fGROTLA3STD -OTF
STANDARD DEVlATDNOF3 HRMAXVALUESw NUMBFROF ITERATDNS
TXITERATIONS -
TYSTARDARD DEVIATDN OF MAXIMUM CONCENTRATDN
OOGHOVO
{MHNUBRANOI GRAPHS}

3-PAOB
GRAPH 3HRMAXIMUMVAUJESVSPROBABILITY
IGRGTXA~ROB-XPROB1-

OTF3HOUR MAXIMUM VArnES VSPROBABILITY
TXPROBABILITY %-
TYMAXIMUM ffiNCENTRATION-
OOGOOVQ
{MHNUBRANOI GRAPHS}
POPULATION VARIANCE OF 3HR MAX VAUJESw NUMBER OF ITERATIONS-

24-MEAN
GRAPH MEANOF24HR MAXIMUM VALUESVSNUMBEROF ITERATDNS
IGRGTLA24AVG -OTF
MEAN OF 24HR MAX VALUES w NUMBEROF ITERATDNS
TXITERATIONS -
TYMEANOF MAXIMUM OONCENTRATION
QOGHQVO
{MHNUBRANOI GRAPHS}
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ex>
ex>

24-sm
GRAPH STANDARD DEVIATDN OF 24 HR MAXIMUM VALVES VS NUMBER OF ITERATDNS
IGRGTLA24STD -OTF
STANDARD DEVIATDNOF24HR MAXVAUJESvs NUMBER OF ITERATIONS
TXITERATIONS -
TYSTARDARD DEVIATDN OF MAXIMUM CONCEN1RATDN
QOGHQ\Q
{YiNUBRANCH GRAPHS}

24-PROB
GRAPH 24HR MAXIMJMVALUESVSPROBABILITY
IGRGTXA24PROB-XPROB1-
OTF24 HOUR MAXIMJ M VALVES VS PROBABILITY
TXPROBABILITY -
TYMAXIMUM CDNCEN1RATION
OOGOOVQ
{MBNUBRANCH GRAPHS}

RETURN
RElURN 10 PREVDUS MENU
{MBNUBRANCH VIEWl}
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\A
{HOME}{DOWN}

MACRO REQUIRES 1SCREEN AREA FOR COMMENTS AND HELP. - {OOWN}{DOWN}

MOVE CURSOR TO UPPER lEFf CORNER OF AREA TO BE RESERVED FOR COMMENTS

{DOWN}{DOWN}

PRESS ENTER TO CONTINUE - {HOME}

{?} - /RNCCOMMENTS- .{PGDN} {up} {BIGRIGHT} 

{HOME}!RE.{PGDN}{UP}{BIGRIGHT}

{GarO}COMMENTS- {PGDN}/RNCCOND- 

{RIGHT}/RNCHORZ- -

{RIGHT}/RNCVERT- -

{RIGHT}/RNCSAMP- -

{RIGHT}/RNCNUM - -

{RIGHT}/RNCNUMl- -

{RIGHTl/RNCNUMPTS- -

{Garo}COMMENTS -

WORKSHEEf ASSUMES 3 VARIABlES - - - {DOWN}{DOWN}

A) DISfANCE FROM ORIGIN IN X DIRECTION - {DOWN l {DOWN}

B) DISTANCE FROM ORIGIN IN YDIRECfION- {DOWN}{DOWN}

C) HYDRAULIC mNDUCTIVITY - {DOWN}

{MENUBRANCH FUNCTION}

FUNCTION DATA ISTATPAC ICOVAR IMOC IKRIGE IRUNMOD IQUIT
CREAlEDATARUNSTATPACFUN RUNCOVAR RUNMOC KRIGEDATA RUNMULTlPLECCRETURNTOLOlU

{GOTO}COMME{SYSTEM STAT.BA1{SYSTEM COVAR.BA'I{SYSTEM MOC.B{BRANCH KRIGE{\X} {QUIT}

{BRANCH DAT}{MENUBRAK::H Ft{MENUBRAJlCH FUN<{MENUBRAN2H {MENUBRAN2H {MENUBRAN2H FUNCTION}

{MENUBRAN:H FUNCTION}

ICOVAR I RUN MOC

RUN COVAR {SYSTEM MOC.BAT}

{SYSTEM mvAR.BAT} {MENUBRANCH FUNCTION}

{MENUBRANCH FUNCTION}
I.----~-U-NM-O-D-I

IKRIGE I RUN MULTIPLE CONDITIONAL SIMULATIONS OF MODEL

KRIGEDATA {\x}

{BRANCH KRIGE} {MENUBRANCH FUNCTION}

{MENUBRANCH FUNCTION}
I--"'O-UI-T--

IDATA ISTATPACI
CREATE DATA FILES RUN STATPACFUNCfIONSINCLUDING SEMIVARIOGRAM EVAL

{GarO}COMMENTS - {SYSTEM STAT.BAT}

{BRANCH DATA} {MENUBRANCH FUNCTION}

{MENUBRANCH FUNCTION}
Ir---M~OC~-

RETURN TO LOTUS WORKSHEET

{QUIT}
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COM
{GarO}COMMENTS 

/REOOMMENTS-

DATA
{GETLABEL"DO YOU WISH TO RUN CONDITIONAL SIMULATION? (Y or N) ",fiND}

{IF COND=wY"}{BRANCH DATAl}

{BRANCH DATA2}

DATA1
{OOM}

STATPACDATAWILLBEENTEREDDIRECTLYINTOTHESTATPACPROGRAM-{OOWN}{DOWN}

'TERFIL" WHICH WILL PROMPT THE USER FOR THE NECESSARY INFORMATION. - {DOWN}{OOWN}

FOR MORE INFORMATION ON 'TERFIL" SEE STATPAC USER'S INFORMATION. - {OOWN}

{GETLABEL"DO YOU WISH TO CREATE A RAW DATA FILE(Yor N)? ",NUM}

{IF NUM=WNW}{BRANCH DATI}

{?}-

/REOOMMENTS-

{SYSTEM TER.BAT}

{OOM}

{DOWN}

TO VIEW THE INPUfDATA FILE ENTER A "Y"- {HOME}

{GETLABEL "DO YOU WISH TO VIEWINPlIT DATA FILE (Y or N)? ",NUM}

{IF NUM=WyW} {BRANCH VDATA}

{OOM}{DOWN}

{GETLABEL "DO YOU WISH TO PERFORM BASIC STATISTICS ON THIS DATA NOW (Y or N)?",NUM}

{HOME}

{IF NUM=WyW} {BRANCH BASTAT}

{CDM}{OOWN}

TO PERFORM SEMIVARIOGRAM ANALYSIS AT THIS POINT ENTER "Y" - {HOME}

{GETLABEL"DO YOU WISH TO PERFORM SEMIVARIOGRAM ANALYSIS NOW (Y or N)?",NUM}

{IF NUM=WyW} {BRANCH SEMI}

{CDM}{DOWN}

TO CREATE OOVAR INPUT FILE NOW ENTER "Y" - {HOME}

{GETLABEL "DO YOU WISH TO CREATE COYAR INPUT FILE NOW (Y or N) ? ",NUM I}

{IF NUMI=wyW}{BRANCH DATA2}

{IF NUM=WNW}{BRANCH PREP}

{MEUNBRANCH FUNCTION}

DATA2
{CDM}{DOWN}

CREATE A DATA FILE OF X-Y mORDINATES FOR COVAR PROORAM - {DOWN}{OOWN} {DOWN}

THESE POINTS MUST MATCH THE GRID POINTS USED IN STATPACKRIGE PROORAM--
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{DOWN}{DOWN}

THE SAMPLE VALUES USED TO ffiNDITION THE SIMULATION ALSO MUST BE Ai {DOWN}{DOWN}

MATCHING GRID POINTS. THIS IS IMPERATIVE FOR THE CONDITIONING TO WORK!! -

{DOWN}{DOWN}

IF POINTS DO NOT COINCIDE -- REfURN TO INPlITDATAFORSTATPAC NOW. -- {DOWN}

{GETLABEL "DO YOU WISH TO CONTINUE WITH COYAR GRIDINPlIT (Y or N)? ",NUM}

{IF NUM=WNW}{MENUBRANCH FUNCTION}

{COM}

{DATA3}

DATA3
{ffiM}

INPUT RAW DATA POINTS FROM STATPAC TO COYAR PROGRAM - {DOWN} {DOWN}

MOVE CURSOR TO UPPER lEFT ffiRNER OF RANGE FOR TABLE OF STATPAC VALUES 

{DOWN} {DOWN}

TO AVOID POTENTIAL RANGE OVERLAP (& lDSS OF DATA!) -- {DOWN} {DOWN}

NO DATA SHOULD BE BELOW SELECfED RANGE - - PRE~ ENTER TO ffiNTINUE - {OOWN }

{?}-

/RNCfAB- .{PGDN}{PGDN} {PGDN}{PGDN}{PGDN}{PGDN} -

{GETLABEL "HAS ~CII FILE OF RAW DATA ALREADY BEEN CREATED (Y or N)? ",5AMP}

{IF SAMP=wyW
} {BRANCH DATA3A}

{SYSlEM VDATA.BAT}

{GOfO}TAB-

IFIT{~}{ESC}

C:\ENVIR\STATPAK\

lEST.DAT

- {OOWN}{DOWN}{OOWN}{OOWN }{DOWN}

{FOR NUM 1, 1,(@COUNT(fAB)-4)/2,1,E~}

{GorO}TAB -/RNIJrAB

{DOWN}{OOWN}{DOWN}{DOWN}/RNCTAB- 

/DPRF- I. {END}{DOWN} -O-G

{GOfO}TAB-{END}{OOWN}!RE-

{GOfO}TAB- {UP}{UP} -"X-COORD- {RIGHT}"Y-CDORD- {RIGHf}"COND

{GOfO}TAB-/RNUfAB- {UP}/RNCTAB- - {RIGHT}/RNCfABl- - /RNCfABV-

{DATA4}

DATA3A
{GOfO}TAB-

IFIT{ESC}{FSC}C:\ENVIR\STATPAK\

TEST.DAT

- {OOWN}{DOWN}{OOWN}{OOWN }{DOWN}

{FOR NUM 1, 1,(@COUNT(TAB)-4)/2,1,ERAS}

{GOfO}TAB -/RNUfAB-

{DOWN}{DOWN} {DOWN}{DOWN}/RNCTAB - 

/DPRF- I.{END}{DOWN} -O-G-
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{GOfO}TAB-{END}{OOWN}/RE-

{GarO}TAB- {UP}{UP}-"X-COORD- {RIGHT}"Y-mDRD- {RIGHT}"COND

{GarO}TAB-/RNDTAB- {UP}/RNCTAB- - {RIGHT}/RNCfABl- -/RNCfABV--

{DATA4}

DATA4
{GETNUMBER "EN1ER THE MINIMUM HORIZONTAL (X) DISTANCE BETWEEN POINTS: ",HORZ}

{GETNUMBER "ENTER THE MINIMUM VERTICAL (Y) DISTANCE BElWEEN POINTS: ",VERT}

{GOfO}TAB - {END}{OOWN }{DOWN}{DOWN}{DOWN}

/RNCfABLE3 - -

{GRID}

{MENUBRANCH FUNCTION}

GRID
/RNCX - - {RIGHT}/RNCXY- - {LEFT}

{Garo}xY-

/WCS13-{GOTO}X-

{GETNUMBER "ENTER X-COORDINATE OF 1ST GRID POINf ",X}

{EDIT}*.Ol-

{DOWN}+(X+HORZ)*.Ol-

{FOR NUM,3,20,1,GRIDl}

/RNDX-

{GETNUMBER "ENTER Y-COORDINATE OF 1ST GRID POINT ",XY}

{GOfO}XY- {EDIT}*.Ol- {DOWN}+XY-

{FOR NUM,3,20,1,GRID2}

{GOfO}TABlE3-

/RNCXS- .{END}{DOWN}-

{FOR NUM,2,20,1,GRID3}

{FOR NUM,2,20,1,GRID4}

{TBL30UT}

{GOfO}TABlE3-/RNCTABS- -

/RVXYDAT- -

{COVRUN}

{GOfO}XY-

/WCS9-

TBL30UT
{GOfO}TABlE3 -/RFF2 -.{END }{DOWN}{RIGlIT}{RIGHT}

/RNCXYDAT- .{END}{OOWN}{RIGHT}-

{CDM}{DOWN}-
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GRID1
{DOWN}+{UP}+HORZ*.Ol-

GRID2
{DOWN}

+XY-

GRID3
{GarO}TABlE3

{END}{OOWN }{DOWN}

/RVXS- -

GRID4
{GarO}TABlE3- {RIGHT}

{END}{OOWN}/RNCX- 

{FOR NUM,1,20,1,GRID5}

/RNDX-

GRIDS
{DOWN}

+X+VERT*.Ol-

COVRUN
{DATOUTl}

{SYSTEM RUN.BAT}

DATOUT1
IPF{ESC} {ESC}

C:\ENVIR\COVAR\

COVARDAT

-RRXYDAT-OMNOUQ

AGQ/RNDXYDAT

{REfURN}

DAT1
{COM}

{DOWN}

TO VIEW THE INPUfDATA FIlE ENTER A "Y"- {HOME}

{GETLABEL "DO YOU WISH TO VIEW INPUf DATA FILE (Y or N)? ",NUM}

{IF NUM=WyW}{BRANCH VDATA}

{CDM}{DOWN}
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{GETLABEL"DO YOU WISH TO PERFORM BASIC STATISTICS ON THIS DATA NOW (Yor N)?",NUM}

{HOME}

{IF NUM=WyW} {BRANCH BASTAT}

{CDM}{DOWN}

TO PERFORM SEMIVARIOGRAM ANALYSIS AT THIS POINT ENTER "Y' - {HOME}

{GETLABEL"oo YOU WISH TO PERFORM SEMIVARIOGRAM ANALYSIS NOW (Y or N)?",NUM}

{IF NUM=WyW} {BRANCH SEMI}

{CDM} {DOWN}

TO CREATE mvAR INPUT FILE NOW ENTER "Y' - {HOME}

{GETLABEL "DO YOU WISH TO CREATE COYAR INPUT FILE NOW (Y or N) ? ",NUM I}

{IF NUMl=wyW}{BRANCH DATA2}

{IF NUM=WNW} {BRANCH PREP}

{MEUNBRANCH FUNCTION}

VDATA
{SYSTEM VDATA.BAT}

{mM}

{GETLABEL"DO YOU WISH TO CHANGE ANY INPUT DATA (Yor N)? ",NUM}

{IF NUM=WyW} {BRANCH FIX}

{BRANCH A28}

FIX
{SYSTEM FIX.BAT}

{BRANCH A28}

A28
{CDM}{DOWN}

{GETLABEL "DO YOU WISH TO PERFORM BASIC STATISTICS ON THIS DATA NOW (Yor N)?",NUM}

{HOME}

{IF NUM=WyW} {BRANCH BASTAT}

{mM}{DOWN}

TO PERFORM SEMIVARIOGRAM ANALYSIS AT THIS POINT ENTER "Y"- {HOME}

{GETLABEL"DO YOU WISH TO PERFORM SEMIVARIOGRAM ANALYSIS NOW (Y or N)?",NUM}

{IF NUM=WyW}{BRANCH SEMI}

{CDM}{DOWN}

TO CREATE CDVAR INPUT FILE NOW ENTER "Y" - {HOME}

{GETLABEL "DO YOU WISH TO CREATE COYAR INPUT FIlE NOW (Y or N) ? ",NUM I}

{IF NUMl=wyW}{BRANCH DATA2}

{IF NUM=WNW}{BRANCH PREP}

{MEUNBRANCH FUNCTION}

BASTAT
{SYSTEMB~TAT.BAT}

{BRANCH A30}
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A30
{CDM}{DOWN}

TO PERFORM SEMIVARIOGRAM ANALYSIS AT THIS POINT ENTER "Y" - {HOME}

{GETLABEL"DO YOU WISH TO PERFORM SEMIVARIOGRAM ANALYSIS NOW (Y or N)?",NUM}

{IF NUM=WyW} {BRANCH SEMI}

{CDM}{DOWN}

TO CREATE mvAR INPUT FILE NOW ENTER "Y" - {HOME}

{GETLABEL "DO YOU WISH TO CREATE COYAR INPUT FILE NOW (Yor N) ? ",NUM I}

{IF NUMl=wyW}{BRANCH DATA2}

{IF NUM=WNW} {BRANCH PREP}

{MEUNBRANCH FUNCTION}

SEMI
{PREP}

{SYSTEM VARIO.BAT}

{SYSTEM XVARIO.BAT}

{GETLABEL"DO YOU WISH TO RUN BASIC STATISTICS ON RESULTS (Yor N) ?",NUM}

{IF NUM=WyW}{BRANCH BASTAT}

{REfURN}

PREP
{ffiM}

MOVE CURSOR TO UPPER LEFT HAND CORNER OF RANGE FOR TABLE OFINPUT VALUES

{DOWN}{DOWN}

PRESS ENTER TO CONTINUE - {HOME}

{?}-

/RNCfABLE - 

{COM}

{DOWN}THE ROOT NAME MUST INCLUDE DIRECTORY (IF DIFFERENf THAN PROGRAM)

{DOWN}{DOWN}

AND MAY NOT INCLUDE THE EXTENSION (STP). - {OOWN }

{GETLABEL "ENTER ROOT NAME FOR THE STATPAC INPUT FILE: ",TABLE}

{GOfO}TABlE-{DOWN}/RNCNEXT- -

{GOfO}COMMENTS -

{GETLABEL "ENTER ROOT NAME OF STATPAC OUTPUT FILE: ",NEXT}/RNDNEXT

{GOfO}TABLE - {END}{DOWN}{DOWN}/RNCNEXT- -

{ffiM}

ASSUME Y-COORDINATE IS NORTH CDORDINATE - - THEN THIS VALUE IS 2 - {DOWN}{DOWN}

IF Y IS NOT NORTH - - ENTER APPROPRIATE COLUMN VALUE FROM INPUT FILE. - {DOWN}

{GETLABEL "ENTER COLUMN NUMBER OF NORTH COORDINA1E: ",NEXT}/RNDNEXT-

{GOfO}TABlE - {END}{DOWN}{DOWN}/RNCNEXT- -

{CDM}

ASSUME X-COORDINATE IS EAST COORDINA1E -- THEN THISVALUE IS 1- {OOWN}{OOWN}
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IF X IS NOT EAST - - ENTER APPROPRIATE CDLUMN VALUE FROM INPUf FILE. - {DOWN}

{GETLABEL "ENTER COLUMN NUMBER OF EAST COORDINATE: ",NEXT}/RNDNEXT

{Garo}TABlE - {END} {DOWN} {DOWN}/RNCNEXT- -

{rEf NEXT,NO}

/RNDNEXf-

{Garo}TABlE - /RNCOUT- .{END}{OOWN}{BIGRIGHT} 

/PF{ESC}{ESC}

C:\ENVIR\STATPAK\

PREP.FIL

-RROUT-OMNOUQ

AGQ/RNDOUT -

{SYS1EM PREP.BAT}

{CTRL}

CTRL
{CDM}

MOVE CURSOR TO UPPER lEFT HAND CORNER OF RANGE FOR TABLE OF CONTROL VALVES - {OOWN}{DOWN}

PRESS ENTER TO CONTINUE - {HOME}

{?}-

/RNCCfRLTAB - 

{ffiM}

{DOWN}THE ROOT NAME MUST INCLUDE DIRECTORY (IF DIFFERENf THAN PROGRAM) - {DOWN}{DOWN}

AND MAY NOT INCLUDE THE EXTENSION. - {OOWN}

{GETLABEL "ENTER ROOT NAME FOR THE CONTROL FILE TO BE CREATED: ",CfRLTAB}

{GOfO}CfRLTAB-{DOWN}/RNCNEXT- -

{OOM}

TITLE MAY BE ANY ALPHANUMERIC COMBINATION OF UP TO 79 CHARACTERS. - {DOWN}{DOWN}

TITlE WIll.. BE INCLUDED AT THE TOP OF EACH PAGE OF OUTPUT FROM SS2DGAMH. - {OOWN}

{GETLABEL "ENTER TITlE FOR VARIOGRAM RUN; ",NEXf}/RNDNEXf-

{GOfO}CTRLTAB- {END}{OOWN}{DOWN}!RNCNEXf --

{OOM}

THE LOGARITHMIC CONVERSION OPTION CAN BE USED IF THE VARIABLE IS - {DOWN} {DOWN}

LOGNORMAlLY DISfRIBUTED. THE NORMAL RESPONSE IS "NO" - {DOWN}{DOWN}

NOTE: THE STATPAC 2-D KRIGING PROGRAMS DO NOT SUPPORT LOGNORMAL KRIGING. - {DOWN}

{GETLABEL "IS LOGARITHMIC OONVERSION WANTED (Y or N) ? ",NEXT}/RNDNEXT

{GOfO}CfRLTAB-{END}{OOWN}{DOWN}!RNCNEXf- -

{LEf NEXT,N}

/RNDNEXf-

{GOfO}CTRLTAB-{END}{OOWN}{DOWN}/RNCNExr- -

{CDM}

MOMENT CENTER DISPLAY OPTION MAY BE USEFUL WHEN DATA POINTS ARE - {DoWN}{DOWN}

HIGHLYCLUSfERED IN SPACE. IN THIS CASE THE MOMENT CENTER MAY BE - {DOWN}{DOWN}

QUITE DIFFERENT FROM THE USUAL GAMMA (h) STATISTIC.IN DATA WHICH - {OOWN} {OOWN}

EXHffiIT A RANDOM OR NICELY GRIDDED PATTERN, THE MOMENT CENTER - {OOWN}{DOWN}

AND GAMMA (h) STATISTICS WILL BE VERY NEARLYTHE SAME. - {OOWN}

{GETLABEL "IS MOMENT CENTER DISPLAY OPTION WANTED (Y or N) ? ",NEXT}/RNDNEXf-
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{GarO}CTRLTAB-ffiND}{DOWN}{DOWN}/RNCNEXf- 

{CX>M}

THE USUAL RESPONSE TO THE AUTOMATIC SCALING QUESTIONIS Y FOR YES. - {DOWN} {DOWN}

{GETLABEL "IS AUTOMATIC SCALING OF THE GRAPH WANTED (Y or N) ? ",NEXT }/RNDNEXf 

{GarO}CTRLTAB-{END}{DOWN}{DOWN}/RNCNEXf- -

{CX>M}

RELATIVE VARIOGRAMS ARE NOT USED WHEN DEALING WITH NORMALLY - {DOWN} {DOWN}

DISfRffiUTED DATA- {DOWN}

{GETLABEL "IS RELATIVE VARIOGRAM WANTED (Y or N)? ",NEXT}/RNDNEXT

{GarO}CTRLTAB-{END}{DOWN}{DOWN}/RNCNEXf- -

{CDM}

{LET NEXT,'l} {EDIT}{HOME}{DELETE}

/RNDNExr

{GarO}CTRLTAB-{END}{DOWN}{DOWN}/RNCNEXf- 

{CDM}

C~ INTERVAL SHOULD BE LARGE ENOUGH TO INCLUDE AT LEAST 30 PAIRS - {DOWN}{DOWN}

OF POINTS IN THE FIRSf DISTANCE CLASS. - {DOWN} {DOWN}

THIS MAY TAKE SOME TRIAL AND ERROR RUNS TO DETERMINE THE BESIVALUE. - {DOWN}

{GETLABEL "ENTER CLASS INTERVAL TO GROUP DISTANCES: ",NEXT}!RNDNEXT

{GarO}CTRLTAB-{END}{DOWN}{DOWN}/RNCNEXf- -

{CDM}

DIRECfION (IN DECIMAL DEGREES) AWNG WHICH THE VARIOGRAM IS - {DOWN} {DOWN}

TO BE CDMPUTED. THE DESIRED DIRECfIONS MAY BE INDICATED AS FOlLOWS: - {DOWN}{DOWN}

{RIGHT}

'0 =EAST-WEsr-{DOWN}

'90 = NORTH-SOUTH- {OOWN}

'45 = NORTHEAST-SOUTHWEST- {DOWN}

'-45 = NORTHWEST -SOUTHEAST- {DOWN} {DOWN}{LEFT}

INTERMEDIATE DIRECTIONS ARE ALSO ALlOWED. - {DOWN}

{GETLABEL "ENTER THE DIRECTION ANGLE FOR THE VARIOGRAM : ",NEXT}/RNDNEXT

{GarO}CTRLTAB-{END}{OOWN}{DOWN}/RNCNExr- -

{CX>M}

THE VARIOGRAM WINDOW ANGLE IS DETERMINED BY TRIAL AND ERROR. - {OOWN}{DOWN}

AN ALL-DlRECfION VARIOGRAM REQUIRES A WINDOW OF~ DEGREES. - {DOWN}{DOWN}

WHEN A +-~ DEGREE WINDOW IS SELECfED, IT MAKES LITTLE DIFFERENCE - {DOWN} {DOWN }

WHAT DIRECTION IS SPECIFIED. - {DOWN} {DOWN}

{GETLABEL "ENTER THE WINDOW ANGLE FOR VARIOGRAM : ",NEXT}!RNDNEXf

{GarO}CTRLTAB-{END}{OOWN}{DOWN}/RNCNEXf- -

{CDM}

THE USUAL RESPONSE TO SELECTING CDORDINATES IS "N" FOR NO. - {DOWN} {DOWN}

THIS QUFSTION REFERS TO WEfHER THE VARIOGRAM IS LIMITED TO SPECIFIED - {DOWN} {DOWN}

COORDINATE BOUNDS. - {DOWN}

{GETLABEL"DO YOU WANT TO SELECf COORDINATE LIMITS (Y or N) ? ",NEXTl/RNDNEXT

{CTRLl}

{MENUBRANCH FUNCTION}
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CTRL1
{GarO}CTRLTAB -/RNOCTRLOUT - .{END} {OOWN} 

IPF{ESC}{ESC}

C:\ENVIR\STATPAK\CTRL.FIL

-RRCTRLOUT-OMNOUQ

AGQ/RNDCTRLOUT 

{SYSlEM CfRL.BAT}

KRIGE
{CDM}

{GETLABEL "HAS RAW DATA FILE BEEN CONVERTED (PREPROCESSED) FOR KRIGING (Y or N)? ",NUM}

{IF NUM=WNW}{PREP}

{CDM}-{DOWN}-

THIS SERIES OF QUESTIONS Wll..L CREATE A CONTROL FILE FOR THE KRIGE - {OOWN} {DOWN}

SUBROUTINE - THEN RUN THE KRIGE SUBROUTINE 1 TIME - {OOWN} {OOWN}

MOVE CURSOR TO UPPER lEFf HAND CORNER OF RANGE FOR T ABLE OF CONTROL VALUES- {OOWN} {DOWN}

PRESS ENTER TO CONTINUE - {HOME}

{?}-

/RNCKRIGCTRL - -

{CDM}

{DOWN}THE ROOT NAME MUST INCLUDE DIRECTORY (IF DIFFERENf THAN PROGRAM) - {DOWN} {DOWN}

AND MAY NOT INCLUDE THE EXTENSION. - {OOWN}

{GETLABEL "ENTER ROOT NAME FOR THESTATPACDATA FILE TO BEKRIGED: ",KRIGCfRL}

{GarO}KRIGCTRL - {DOWN}/RNCNEXT - -

{CDM}

IF THIS IS A CONDITIONAL SIMULATION, AN ASCII OUTPUT FILE -- {DOWN}{DOWN}

WILL BE REQUIRED FOR FURTHER PROCESSING. - {DOWN} {DOWN}

{GETLABEL "IS AN ASCII OUTPUT FILE DESIRED (Y or N) ? ",NEXT}

{IF NEXT=wNW}{BRANCH A371}

/RNDNEXf - {GOTO}KRIGCfRL - {END}{DOWN} {OOWN}/RNCNEXT -- - {GOTO}COMMENTS 

{GETLABEL "ENTER ROOT NAME FOR ASCII OUTPUfFILE: ",NEXT}

/RNDNEXf - {GOTO}KRIGCfRL - {END} {DOWN} {DOWN}/RNCNEXT - --

{mM}{DOWN}

THE ROOT NAME MUST INQUDE DIRECfORY (IF DIFFERENf THAN PROORAM) - {DOWN} {DOWN}

AND MAY NOT INCLUDE THE EXTENSION. - {OOWN}

{GETLABEL "ENTER ROOT NAME FOR THE KRIGED STATPAC OUTPUT FILE: ",NEXT}/RNDNEXT

{GarO}KRIGCTRL - {END}{OOWN}{DOWN}/RNCNEXT--

{CDM}

ENTER A "1" (one) FOR ORDINARY KRIGING OR - {DOWN} {DOWN}

A "2" (two) FOR UNIVERSAL KRIGING- {DOWN} {DOWN}

NORMALLY THIS ANSWER WILL BE l-{DOWN}

{GETLABEL "ENTER A 1 FOR ORDINARY OR A2 OR UNIVERSAL KRIGING: ",NEXT}/RNDNExr

{GarO}KRIGCTRL -{END}{OOWN}{DOWN}/RNCNEXf--

{CDM}

ENTER THE PARAMEfERS DETERMINED FROM PREVIOUSVARIOGRAM - {OOWN}{DOWN}

{GETLABEL "ENTER THE NUGGET VALUE FOR VARIOGRAM : ",NEXT}!RNDNEXT-
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{GOfO}KRIGCTRL -{END}{OOWN}{DOWN}/RNCNEXf-

{COM}

THE NUGGET IS CONSIDERED A VARIOGRAM FOR THIS PROGRAM. - {DOWN} {DOWN}

THE NUMBER OF "OTHER VARIOGRAMS" DOES NOT INCLUDE THE NUGGET. - {DOWN}

{GETNUMBER "ENTER THE NUMBER OF OTHER VARIOGRAMS (5 MAX) IN THE MODEL: ",NEXT}

{FOR NUM,l,NEXT,l,VARl}

{GOfO}NEXT - {FDIT}{HOME}' -/RNDNEXT

{GOfO}KRIGCTRL -{END}{OOWN}{DOWN}/RNCNEXf-

{COM}

ENTER THE MAXIMUM DISTANCE FROM CENTROID FOR A HOLE TO BE - {OOWN}{DOWN}

INCLUDED FOR KRIGING - {DOWN}

{GETLABEL "ENTER THE MAXIMUM HOLEDISfANCE FROM THE CENTROID: ",NEXT}/RNDNEXT

{GOfO}KRIGCTRL - {END}{OOWN} {OOWN}/RNCNEXf - -

{COM}

{GETLABEL "ENTER THE MAXIMUM NUM BER OF HOLES TO BE USED WITHIN NEIGHBORHOOD: ",NEXT}

/RNDNExr-

{GOfO}KRIGCTRL - {END}{OOWN}{DOWN}/RNCNEXT - 

{COM}

{GETLABEL "ENTER THE NUMBER OF NORTH -SOUTH POINTS: ",NEXT}/RNDNEXf

{GOfO}KRIGCTRL - {END}{OOWN}{OOWN}/RNCNEXf - -

{COM}

{GETLABEL "ENTER THE DISTANCE BETWEEN POINTS IN N-S DIRECfION : ",NEXT}/RNDNEXT

{GOfO}KRIGCTRL -{END}{OOWN}{OOWN}/RNCNEXf--

{COM}

{GETLABEL "ENTER THE NUMBER OF EAST- WESfPOINTS : ",NEXT}/RNDNEXT

{GOfO}KRIGCTRL - {END}{OOWN}{OOWN}/RNCNEXT--

{COM}

{GETLABEL "ENTER THE DISTANCE BE1WEEN POINTS IN E-W DIRECTION: ",NEXT}/RNDNEXT

{GOfO}KRIGCTRL - {END}{OOWN}{DOWN}/RNCNEXT--

{COM}

{GETLABEL "ENfER NORTHING OF SOUTHWEST CORNER OF GRID: ",NEXT}/RNDNEXT

{GOfO}KRIGCTRL - {END}{OOWN}{DOWN}!RNCNEXf - -

{roM}

{GETLABEL "ENfER EASTING OF SOUTHWEST CORNER OF GRID: ",NEXT}/RNDNEXT

{GOfO}KRIGCTRL -{END}{OOWN}{DOWN}/RNCNEXT--

{roM}

{GETLABEL "ENTER COLUMN NUMBER OF THE NORTH cnoRDINATE: ",NEXT}/RNDNEXT

{GOfO}KRIGCTRL -{END}{OOWN}{DOWN1/RNCNEXT--

{CDM}

{GETLABEL "ENTER COLUMN NUMBER OF THE EAST COORDINATE: ",NEXT}/RNDNEXT

{GOfO}KRIGCTRL - {END}{OOWN}{DOWN}/RNCNEXT - -

{CDM}

{GETLABEL "ENTER COLUMN NUMBER OF THE CONDUCTIVITY VALUE: ",NEXT1/RNDNEXT

{GOfO}KRIGCTRL - {END}{OOWN}{OOWN1/RNCNEXf - -

{CDM}

{GETLABEL "IS THE ERROR MEASURE OPTION WANTED (Y or N) : ",NEXT l/RNDNEXT

{KRIGEl}
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{GETLABEL "DO YOU WISH TO PRODUCE MAP OF KRIGED DATA (Y or N) ; ",NUM}

{IF NUM=WyW} {BRANCH KRIGMAP}

{MENUBRANCH FUNCTION}

A371
/RNDNEXf - {GOTO}KRIGCfRL - {END} {DOWN}{DOWN}/RNCNEXT -- 

{CDM}{DOWN}

THE ROOT NAME MUST INCLUDE DIRECfORY (IF DIFFERENf THAN PROORAM) -- {DOWN} {DOWN}

AND MAY NOT INCLUDE THE EXTENSION. - {DOWN}

{GETLABEL "ENTER ROOT NAME FOR THE KRIGED STATPAC OUTPUT FILE: ",NEXT}/RNDNEXT

{GafO}KRIGCTRL-{END}{DOWN}{DOWN1/RNCNEXf--

{CDM}

ENTER A "1" (one) FOR ORDINARY KRIGING OR - {DOWN} {DOWN}

A "2" (two) FOR UNIVERSAL KRIGING - {DOWN} {DOWN}

NORMALLY THIS ANSWER WILL BE 1

{GETLABEL "ENTER A 1FOR ORDINARY OR A2 OR UNIVERSAL KRIGING: ",NEXT1/RNDNEXf

{GarO}KRIGCfRL - {END}{OOWN}{DOWN}/RNCNEXf - -

{CDM}

ENTER THE PARAMETERS DETERMINED FROM PREVIOUSVARIOGRAM - {DOWN }{DOWN}

{GETLABEL "ENTER THE NUGGET VALUE FOR VARIOGRAM : ",NEXT}!RNDNEXT-

{GafO}KRIGCTRL - {END} {OOWN}{DOWN}/RNCNEXf - -

{CDM}

THE NUGGET IS mNSIDERED A VARIOGRAM FOR THIS PROGRAM. - {DOWN}{DOWN}

THE NUMBER OF "OTHERVARIOGRAMS" DOES NOT INCLUDE THE NUGGET. - {DOWN}

{GETNUMBER "ENTER THE NUMBER OF OTHER VARIOGRAMS (5 MAX) IN THE MODEL: ",NEXT}

{FOR NUM,1,NEXT,1,VARt}

{GafO}NEXf - {EDIT}{HOME}'- /RNDNEXT

{GafO}KRIGCTRL- {END} {DOWN}{DOWN}/RNCNEXf - 

{CDM}

ENTER THE MAXIMUM DISTANCE FROM CENTROID FOR A HOLE TO BE - {DOWN}{DOWN}

INCLUDED FOR KRIGING - {DOWN}

{GETLABEL "ENTER THE MAXIMUM HOLE DISfANCE FROM THE CENTROID: ",NEXT}/RNDNEXT

{GafO}KRIGCTRL - {END} {OOWN}{DOWN}/RNCNEXf - -

{OOM}

{GETLABEL "ENTER THE MAXIMUM NUM BER OF HOLES TO BE USED WITHIN NEIGHBORHOOD: ",NEXT}

/RNDNEXf-

{GafO}KRIGCTRL - {END}{OOWN}{DOWN}/RNCNEXf - 

{CDM}

{GETLABEL "ENTER THE NUMBER OF NORTH -SOUTH POINTS: ",NEXT}/RNDNEXf

{GarO}KRIGCfRL -{END}{OOWN}{DOWN}/RNCNExr--

{CDM}

{GETLABEL "ENTER THE DISTANCE BETWEEN POINTS IN N-S DIRECfION : ",NEXT}!RNDNEXT

{GafO}KRIGCTRL- {END} {OOWN} {DOWN}!RNCNEXf - -

{CDM}

{GETLABEL "ENTER THE NUMBER OF E~T-WESfPOINTS:",NEXT}!RNDNEXT

{GafO}KRIGCTRL - {END}{OOWN}{OOWN}!RNCNEXf - -
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{ffiM}

{GETLABEL "ENTER THE DISTANCE BETWEEN POINfS IN E-W DIRECTION: ",NEXTl/RNDNEXT

{GOfO}KRIGCTRL -{END}{OOWN}{DOWN}/RNCNEXf---

{ffiM}

{GETLABEL "ENTER NORTHING OF SOUTHWEST mRNER OF GRID: ",NEXT1/RNDNEXT

{GarO}KRIGCTRL --{END}{OOWN}{DOWN1/RNCNEXf---

{ffiM}

{GETLABEL "ENTER EASTING OF SOUTHWEST CORNER OF GRID: ",NEXT }/RNDNEXT

{GOfO}KRIGCTRL -- {END} {OOWN}{DOWN1/RNCNEXT -- -

{ffiM}

{GETLABEL "ENTER COLUMN NUMBER OF THE NORTH mORDINATE: ",NEXT}/RNDNEXT

{GarO}KRIGCTRL--{END}{OOWN}{DOWN1/RNCNEXf-- --

{mM}

{GETLABEL "ENTER COLUMN NUMBER OF THE EAST COORDINATE: ",NEXT l/RNDNEXT

{GOfO}KRIGCfRL - {END}{OOWNl{DOWN1/RNCNEXf -- --

{mM}

{GETLABEL "ENTER COLUMN NUMBER OF THE CONDUCTIVITY VALUE: ",NEXT}/RNDNEXT

{GOfO}KRIGCfRL -- {END}{OOWN}{DOWN}/RNCNEXf - -

{ffiM}

{GETLABEL "IS THE ERROR MEASURE OPfION WANTED (Y or N) : ",NEXT}/RNDNEXT

{KRIGEl}

{GETLABEL"DO YOU WISH TO PRODUCE MAP OF KRIGED DATA (Yor N); ",NUM}

{IF NUM=-YW
} {BRANCH KRIGMAP}

{MENUBRANCH FUNCTION}

VAR1
{GOfO}KRIGCTRL - {END} {OOWN} {DOWN}/RNCNEX- 

{mM}

ENTER THE PARAMEfERS DETERMINED FROM PREVIOUSVARIOGRAM -- {OOWN}{DOWN}

TYPES OF VARIOGRAMS - - ENTER NUMBER ONLY - {DOWN }{DOWN}

1 - SPHERICAL -{DOWN}

2 - EXPONENTIAL - {OOWN}

3 - LINEAR - {DOWN}

4 - GAUSSIAN - {DOWN}

5 - CUBIC - {OOWN}

{GETLABEL "ENTER NUMBER (1 THRU 5) FORVARIOGRAM TYPE: ",NEX}/RNDNEX

{GOfO}KRIGCTRL - {END}{OOWN}{DOWN}/RNCNEX---

{mM}

{GETLABEL "ENTER C-VALUE FROM VARIOGRAM: ",NEX}/RNDNEX

{GarO}KRIGCTRL - {END} {OOWN}{DOWN}/RNCNEX- -

{mM}

{GETLABEL "ENTER A-VALUE FROM VARIOGRAM: ",NEX}/RNDNEX-

{GOfO}KRIGCTRL - {END} {OOWN}{OOWN1/RNCNEX- -

{ffiM}

ENTER THE NUMBER 1(one) FOR ISOTROPIC OR 2 (two) FOR ANIsarROPIC- {DOWN} {DOWN}

VARIOGRAM- {DOWN}
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{GETlABEL "IS VARIOGRAM ISOTROPIC (1) OR ANISOTROPIC (2) : ",NEX}!RNDNEX

{REfURN}

KRIGE1
{GarO}KRIGCTRL - /RNCKRIGOUT- .{END}{OOWN}{RIGHT}

IPF{ESC} {ESC}

C:\ENVIR\STATPAK\KRIGCTRL.FIL

-RRKR~OUT-OMNOUQ

AGQ/RNDKRIGOUT 

{FGRERASE}

{SYSTEM KRIGE.BAT}

{REfURN}-

KRIGMAP
{SYSTEM KRIGMAP.BAT}

{REfURN}

FGRERASE
{CDM}

{DOWN} {RIGHT}{RIGHT}{RIGHT}WARNING II - {LEFT }{lEFf}{LEFf}{DOWN} {DOWN} {DOWN}

THE PROGRAM WILL AUTOMATICALLYER~EALL OLD KRIGE OUTPUT FILES - {DOWN}

UN~THE OPERATOR SAVES THEM MANUAlLY TO ANOTHER DlRECfORY. - {DOWN} {DOWN}

{GETLABEL "DO YOU WANT TO SAVE YOUR EXISTING KRIGE OUTPUT FILES (Y or N) ",NUM}

{IF NUM=WyW} {FILSAV}

{CDM}

{DOWN}

ANY REMAINING KRIGE OUTPUf FILES IN THE STATPAI( SUBDIRECTORY - {DOWN} {DOWN}

{RIGHT}{RIGHT}WILLBE ER~ED1-

{GETlABEL" DO YOU WANT TO CONTINUE (Y or N)",NUMl}

{IF NUMl=wNW}{FUNCTION}

{REfURN}

FILSAV
IS

\X
{CDM}!RE.{BIGRIGHT}{BIGRIGHT}{END}{OOWN}-

/RNR -/RNCCOMMENTS - .{PGDN} {up}{BIGRIGHT} 

{PGDN}/RNCMAXVAL - -

{RIGHT}/RNCHORZ- -

{RIGHT}/RNCVERT - -

{RIGHT}/RNCSAMP- -

{DOWN}!RNCNUM1- -
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{LEFT}/RNCNUM - 

{LEF'T}/RNCNUMPfS- 

{LEFT}/RNCMINVAL - 

{CDM}

INPUT RAW DATA POINTS FROM STATPAC - {DOWN}{DOWN}

MOVE CURSOR TO UPPER lEFT ffiRNER OF RANGE FOR TABLE OF STATPAC VALUES - {DOWN}

{DOWN}TO AVOID POTENTIAL RANGE OVERLAP (& LOSS OF DATA!) - {DOWN }{OOWN}

NO DATA SHOULD BE BELOW SELEC1ED RANGE - - PRE~ ENTER TO CONTINUE - {DOWN}

{1} -

/RNCfAB- .{PGDN}{PGDN}{PGDN}{PGDN}{PGDN}{PGDN}-

{GETlABEL "HAS ASCII FILE OF RAW DATA ALREADY BEEN CREATED (Y or N)? ",5AMP}

{IF SAMP=wyW}{BRANCH A8S9}

{SYSTEM VDATA.BAT}

{GOfO}TAB-

/FIT{ESC} {ESC}C:\ENVIR\STATPAK\

TEST.DAT

- {OOWN}{DOWN}{OOWN}{DOWN }{DOWN} 

{FOR NUM 1, 1,(@COUNT(fAB)-4)/2, 1,ERAS}

{GOfO}TAB-/RNIJfAB

{DOWN}{DOWN}{DOWN}{DOWN}!RNCTAB- 

/DPRF- I. {END}{DOWN} -O-G

{GOfO}TAB-{END}{OOWN}/RE-

{GOfO}TAB - {UP}!RNCTABI - .{END}{OOWN}{RIGHT} -

{GOfO}TAB- {UP}{UP} -"X-COORD- {RIGHT}"Y-COORD- {RIGIIT}"COND

{GOfO}TAB- /RNIJfAB- {UP}/RNCTAB-

{GOfO}TAB-{END}{OOWN}{DOWN}{DOWN}{DOWN}

/RNCfABLE3 - -

/FIT{ESC}{ESC}

C:\ENVIR\COVAR\

COVARDAT

-/DPRF-I.{END}{OOWN} -O-G-

{END}{OOWN}/RE-

{UP}{END}{UP}/DSRD.{RIGHT}{END}{DOWN} -P- A -S{RIGHT} - A-G

{GOfO}TABlE3- /RNIJfABLE3- {UP}/RNCTABLE3--

{GOfO}TAB - {UP} {RIGHT}{RIGHT}{RIGHT}{RIGHT}{RIGHT}/RNCCRIT - .{RIGHT}{RIGHT}{DOWN}

X-CDOD- {RIGHT}Y-COOD- {RIGHT}CDND- {LEFf}{LEFT} -

{DOWN}/RNCCRIT1 - -

{DOWN}{DOWN}CDND -jRNmUTPUT - .{DOWN} 

{DOWN}!RNCOUTPUTl- - {GOTO}TAB

{GOfO}TAB- /RNCfAB- .{END}{DOWN} 

{COVCONl}

{RISK}

A859
{GOfO}TAB-

/FIT{ESC} {ESC}C:\ENVIR\STATPAK\
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TEST.DAT

- {OOWN}{DOWN}{OOWN} {OOWN }{DOWN}

{FOR NUM 1, 1,(@COUNT(fAB)-4);2, 1,ERAS}

{GOfO}TAB - /RNIJfAB

{OOWN}{OOWN}{OOWN}{DOWN}/RNCTAB- 

/DPRF- I. {END} {DOWN} -O-G

{GOfO}TAB-{END}{OOWN}/RE-

{GOfO}TAB- {UP}/RNCTABI - .{END}{OOWN}{RIGHT}-

{GarO}TAB - {UP} {UP} -"X-CooRD- {RIGHT}"Y-COORD- {RIGIIT}"COND

{GOfO}TAB-/RNDfAB- {UP}!RNCTAB--

{GOfO}TAB - fEND} {OOWN }{DOWN}{DOWN}{DOWN}

/RNCfABLE3 - -

!FIT{ESC}{FSC}

C:\ENVIR\COVAR\COVAR.DAT

/DPRF- I. {END}{DOWN} -0- G

{END}{OOWN}!RE-

{UP} {END }{UP}IDSRD.{RIGHT}{END}{DOWN} - P- A - S{RIGHT} - A"" G

{GOfO}TABlE3 -/RNUfABLE3 - {UP}/RNCTABLE3 - -

{GOfO}TAB"" {UP}{RIGHT }{RIGHT}{RIGHT}{RIGHT}{RIGHT }!RNCCRIT"" .{RIGHT} {RIGHT}{DOWN}

X-CDOD- {RIGHTlY-COOn- {RIGHT}CDNn- {lEFT}{lEFT} -

{OOWN}/RNCCRIT1 - -

{DOWN}{OOWN}CDND - /RNOOUTPUT - .{DOWN} 

{OOWN}/RNCOUTPUT1- - {GOTO}TAB

{GOfO}TAB- /RNCfAB- .{END}{DOWN} 

{COVCONl}

{RISK.}

COVCON1
{GOfO}TABlE3 - /RNCTABCDN-. {END} {DOWN} 

{FOR HORZ, 1,@COUNT(TABCON),1,MULT I}

{GOfO}TABlE3 - {RIGHT}-

{FOR HORZ, 1,@COUNT(TABCON),1,MULT I}

{GOfO}TABIE3

/RV.{END}{OOWN}{RIGHT}- 

/RNDTABffiN-

RISK
{OOM}

CONDITIONAL SIMULATION REQUIRES MULTIPLE ITERATIONS OF THE MODELS- {DOWN} {DOWN}

THIS PROCESS ASSUMES THAT THE INITIAL SAMPLE DATA HAS BEEN ANALYZED - {DOWN}{DOWN}

AND SATISFACfORLY KRIGED. IT FURTHER ~UMESTHAT mVAR HAS BEEN RUN - {DOWN}{DOWN}

AND THE REQUIRED NUMBER OF COYAR REALIZATIONS SUCESSFULLY COMPLETED. -- {DOWN} {DOWN}

IF ANY OF THESE CONDITIONS HAVE NOT BEEN MET - - - {OOWN} {DOWN}

QUIT CONDITIONAL SIMULATION NOW (SELECfN) TO RETURN TO FUNCTION MENU - {DOWN}

{GETlABEL "00 YOU WISH TO CONTINUE WITH CONDITIONAL SIMULATION (Y OR N)? ",NUM}
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{IF NUM=-N-} {MENUBRANCH FUNCTION}

{CDM}

THE NUMBER OF ITERATIONS MUST BE =< NUMBER OF COYAR REALIZATIONS - {DOWN}

{GETNUMBER ''ENTER THE NUMBER OF ITERATIONS FOR THE MODEL ",NUM}

{SYSlEM NEWNAME.BAT}

{MOCVAL}

{INITOUT}

{HEADER}

{OUTPUT}

{FOR SAMP,l,NUM,l,ITER}

MOCVAL
{CDM}

SOME PROGRAMS WILL NOT RUN PROPERLY IF THE TRANSM ISSIVITY VALUES IN THE ARRAY

{DOWN}

HAVE TOO LARGE OF A RANGE. - {DOWN}{DOWN}

THE RANGE OF VALUES FOR VARIOUS ffiNSOLIDATED AND UNCONSOLIDATED STRATA 

{DOWN}

IS AVAILABLE IN THE PROGRAM DOCUMENTATION AND VARIOUS OTHER SOURCES - {DOWN} {DOWN}{DOWN}

THE DOCUMENTED VALUES WILL HAVE TO BE MODIFIED BY THE APPROPRIATE - {OOWN}

MULTIPLIER TO DERIVE THE CORRECfRANGE OF ARRAY VALUES - {DOWN}

ie : IF <OO1סס. K 0ooooo1ס0.< & THE ARRAY MULTIPIER IS oo1סס000. - {DOWN}

THE DESIRED MAXIMUM VALUE WILL BE 1000 - - -- {DOWN}

(WHICH MUST BE a-IANGED TO 999 TO KEEP WITH IN THE 4 COLUMN FIELD) -- {DOWN}

AND-{DOWN}

THE DESIRED MINIMUM VALUE WILL BE .1 - {OOWN}{OOWN }{DOWN}

NOTE: IT MAY BE NECESSARYTO DETERMINE THESE VALUES BY TRIAL AND ERROR -

{GETNUMBER "ENTER MAXIMUM ALLOWABLE HYDRAULIC CONDUCTIVITY",MAXVAL} 

{GETNUMBER ''ENTER MINIMUM HYDRAULIC CONDUCTIVITY",M INVAL} --

INITOUT
{GarO}TABlE3- {END }{DOWN}{DOWN}{DOWN}{DOWN}{DOWN} -

/RNCINIT - -/FIT{ESC}{ESC}

C:\ENVIR\STATPAK\

INIT.FGR

-{PGDN}{DOWN}{DOWN}{DOWN}{DOWN}{DOWN}

/DPRF -- I. {END}{DOWN} -0 - G

/RNDINIT -/RNCINIT - - {END}{OOWN}!RE -

HEADER
{Garo} INIT - {PGDN}{PGDN}{END}{DOWN}{OOWN}{OOWN }{DOWN}

/RNCfABLE1- - {GOTO}TAB-/RNCTABX- .{END}{OOWN} -

{lEf TABLE1,TESf:S}

{GOfO}TABlEl-{OOWN}/RNCNEXT- -

406



{COM}

{rEf NEXT,N:S}!RNDNEXf -

{GOfO}TABlEl- {END}{DOWN} {OOWN}!RNCNEXT - 

{COM}

{lEf NEXT,N:S}/RNDNEXT-

{GOfO}TABlEl- {END}{OOWN} {DOWN}/RNCNEXT -- 

{ffiM}

{LET NEXT,@COUNT(fABX):V}{GOTO} NEXT -- {EDIT} {HOME}' -- /RNDNEXT

{GarO}TABlEl- {END}{OOWN}{DOWN}/RNCNEXT - -

{ffiM}

{LET NEXT,3}{GOTO}NEXT- {EDIT}{HOMEr- /RNDNEXT

{GOfO}TABlEl- {END}{OOWN} {DOWN}!RNCNEXT - 

{LET NEXT,X-CDORD:S}!RNDNEXT-

{GOfO}TABlEl- {END }{OOWN}{OOWN}/RNCNEXT - 

{LET NEXT,Y-COORD:S1IRNDNEXT-

{GOfO}TABlEl- {END }{DOWN}{DOWN}/RNCNEXT - 

{LET NEXT ,CONDS}/RNDNEXT-

{GOf01TABlE1-IRNCTABlE - .{END}{OOWN}{RIGHT}{RIGHT}{RIGHT}

{GOfO}TABlEl- {END}{DOWN}{OOWN}

''SAMPLE'

- {RIGHT}!RNCSMPLl- - {RIGHT}{RIGHT}!RNCSMPL - 

{FOR NUM 1, 1,@COUNT(TABX)-I,I,SAMPLE}

ICTABI -SMPLI - /RNDSMPL1- /RNITfABI 

{GOfO}TABlEl- {ffiDN}{PGDN}{PGDN1/RNCOUT-

{OOWN}{OOWN}/RNCREADTAB- -READTAB

{GarO}Jl-

REALIZATION NUMBER 1

{RETURN}

SAMPLE
{GOfO}TABlEl- {END }{DOWN}{DOWN}"SAMPLE' -

ITER
{NEWDAT}

{FILl}

{SYSTEM TER l.BAT}

{SYSTEM PREP.BAT}

{SYSTEM KRIGE.BAT}

{KRlGOUT}

NEWDAT
{COVOUT}

{GOfO}TAB- {RIGHT}{RIGHT}{RIGHT}/RNCNEWD- .{END} {OOWN} 

/CNEWD - SMPL-

NDNEWD-

{GOfO}TABIEl-/RNCfAB30- .{END}{DOWN}{RIGHT}{RIGHT}{RIGHT} --
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FILl
/PF{ESC} {ESC}

C:\ENVIR\STATPAK\

TESTQ.FIL

-RRTAB30-0MNOUQ

AGQ/RNDTAB30-

COVOUT
{OPEN "C:\ENVIR\CDVAR\COVAROUT",R}

{GarO}READTAB -/RNDREADTAB -/RNCREADTAB - 

{BRANCH READ}

{STATl}

{DATBAK}

READ
{READLN OUT}

{IF OlIT=Jl}{BRANCH RITE}

{READ}

RITE
{FOR NUMPTS,l,20,l,RITEl}

{FOR NUMPTS,l,3,l,RITE2}

{ClDSE}

{BRANCH AS84}

RITE1
{READLNOUT}

{APPENDBELOW READTAB,OUT}

RITE2
{READLNOUT}

/COUT-Jl

/REour-

A584
{STATl}

{DATBAK}
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STAT1
{GOfO}READTAB-{DOWN}

/DPRFCI.{END} {DOWN} -O-G

{END}{OOWN}/RE

{STATDAT}

STATOAT
{GOfO}TABlE3- {END }{RIGHT}{RIGHT} 

/RNCfABO- -

{GOfO}READTAB- {DOWN}

!M.{END}{DOWN} -TABO-

{FOR HORZ,2,20,1,STATDATl}

STATDAT1
{GarO}TABlE3-{END}{RIGHT}

{END}{OOWN}{DOWN}/RNCTABO- 

{GOfO}READTAB- {DOWN}-

{FOR VERT,2,HORZ,1,STEP}

!M.{END}{DOWN} -TABO-

STEP
{RIGHT}

DATBAK
{GOfO}TABlE3- {UP}

x-coon- {RIGHT}Y-COOD- {RIGHT}mND-{lEFf}{LEFT}

/RNCINPUT - .{ENn}{OOWN} {RIGHT}{RIGHT} 

{GOfO}TAB-{UP}

x-coon- {RIGHT}Y-Coon- {RIGHT}{RIGHT}COND

{GOfO}TAB-

{FOR NUM,l,@COUNT(TAB),l,EXT}

EXT
/RNCONEOUT- .{RIGHT}- {RIGHT}{RIGHT}{RIGHTl/RNCTWOOUT-

/CONEOUT - CRIT1-

IDQIINPUT - OOUTPUT - CCRIT - EQ

/COUTPUT 1- TWooUT -

{GOfO}ONEOUT -/RNDONEOUT -/RNDTWOOUT

{DOWN}

KRIGOUT
{GOfO}READTAB - {PGDN}{OOWN}{DOWN}{OOWN} {OOWN }{DOWN}-
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/RNCKRIGO- -/FITffiSC}{ESC}

C:\ENVIR\STATPAK\

TEST.FGR

-{ffiDN}{DOWN}{OOWN}{DOWN}{DOWN}{DOWN}

/DPRF- I. {END} {DOWN} -O-G

/RNCKRIGC- - {END}{OOWN}/WDR

{IF SAMP=l}{KRIGI}

{GOfO}KRIGC - {RIGHT}{RIGHT}{RIGHT}{RIGHT}

/C.{END} {OOWN} -CONDITl

{GarO}KRIGO-!RE.{PGDN}{PGDN}{END}{DOWN}{END}{RIGHT}-/RNDKRIGO-/RNDKRIGC

{GOfO}TABlE3-{RIGHT}{RIGHT}/RNCCOVARl-.{END}{OOWN}-

/CCOVARl -CONDIT2 -

{GOfO}CONDIT2 - {RIGHT}@ROUND( + {LEFf}{LEFT }{LEFT}+{LEFf} - {LEFT }{LEFT},0)

/C - {IEFf}{DOWN}.{END }{DOWN}{RIGHf}.{RIGHT}-

/RECDVARl-/RNDCOVARl-

{INITIN}

{ROUND}

{GOfO}CO-/RNCXRIGOUT - .{END}{OOWN}{END}{RIGHT} 

/RNOCO-

KRIGI
{GOfO}KRIGO-{PGDN}{PGDN}{END}{DOWN}{DOWN}{DOWN}{DOWN}{DOWN}

/RNCmNDIT- -{UP}{UP}"X-mDRD- {RIGHf}"Y-COORD-{RIGHT}

"INIT VAL - {RIGHT }"KRIGE VAL - {RIGHT }"COV VAL - {RIGHT}"CONDIT VALUE

{GOfO}INIT - {RIGHT}{RIGHT}

/C.{END} {OOWN}{RIGHT}{RIGHT} -CONDIT-

{GOfO}CONDIT- {END}{RIGHT}{RIGHT}/RNCCONDITl- - {RIGHT}/RNCmNDIT2 - -

INITIN
{GOfO}CONDIT

/RNCm- .{END}{DOWN}

{GOfO}TAB- {UP}-

/RNCINPl- .{END}{OOWN}{RIGHT} {RIGHT} 

/RFFO - INPl -

{Garo}CO-

{FOR NUMl,l,@COUNT(CO),l,EXTl}

/RNDINPl-

EXT1
/RNCONEOUT - .{RIGHT} - {RIGHT}{RIGHT}{RIGHT}{RIGHT}{RIGHT}/RNCTWOOUT - 

/CONEOUT - CRIT1-

IDQIINPI - OOUTPUT - CCRIT - EQ-

{IF OUTPUTl>O}/COUTPUTl -TWOOUT

{GOfO}ONEOUT -/RNDONEOUT - /RNDTWOOUT

{DOWN}
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ROUND
{GOfO}CONDIT2 - {RIGHT}{RIGHT}@IF( + {LEFT }<$MAXVAL,MAXVAL,

@IF(+{LEFf } <$M INVAL,$MINVAL,@IF( +{LEFf }> lOO,@ROUND( +{LEFf} ,0),

@IF(+ {LEFf}< lO,@ROUND(+{LEFf},O),@ROUND( + {LEFT},O»») _

/C- {LEFT}{DOWN}. {END }{OOWN}{RIGfIT}.{RIGHT} _
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