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ABSTRACT

In 1973 Mr W. Athey of the Environmental Protection Agency wrote a computer program called SECPOP which calculated
population estimates. Since that time, two things have changed which suggested the need for updating the original program
— more recent population censuses and the widespread use of personal computers (PCs) The revised computer program
uses the 1990 and 1992 Population Census information and runs on current PCs as “SECPOP90 ”

SECPOP90 consists of two parts. site and regional The site analysis provides population and economic data estimates for
any location within the continental United States Siting analysis is relatively fast ranning The regional portion assesses
site availability for different siting policy decisions, i e, the impact of available sites given specific population density
criteria within the continental United States. Regional analysis is slow

This report compares the SECPOP90 population estimates and the nuclear power reactor licensee-provided information
Although the source, and therefore the accuracy, of the licensee information is unknown, this comparison suggests
SECPOP90 makes reasonable estimates Given the total uncertainty in any current calculation of severe accidents, including
the potential offsite consequences, the uncertainty within SECPOP90 population estimates is expected to be insignificant

il NUREG/CR-6525






ABSTRACT ....
ACKNOWLEDGMENTS
1 INTRODUCTION

1.1 Report Conventions

1 2 Background..

1 3 Hardware and Software Requirements
2 INSTALLATION

2 1 Initialization

2.2 Starting SECPOP90 . .
3 USER’S GUIDE .. ...

3 1 Parts of the Main Screen. .

3.2 Main Menu ..

3 3 Site Definition .

3.3 1 New Site

3.3 2 Open Site . e e e

3.3.3 Save Site . ..

334 Save As Site .. .. .
3 4 Problem Definition

3 4 1 New Problem.

3 4.2 Economic Regions

3 4.3 Open Problem

3 4.4 Save Problem .. . ...

3 4 5 Save As Problem ..

3 5 Performing Site-Specific Calculations . .

3 6 Site-Specific Results . .. ...
3.6 1 Population Rosette.
3 6 2 Population Tables .
3.6 3 MACCS Input File
3 6 4 Save Results . ..
3 6 5 Load Previous Results
3 7 Performing Regional Calculations
3 8 Regional Calculation Results .
3 9 Customizing SECPOP90
3 9 1 Setup Form Fields
3 9 2 Setup Form Commands
3 10 Exiting SECPOP90 ..

CONTENTS

R

© a1 O W W W N = e = B

10

. 10
10
i1
13
.15
16
16
17
.19
.19
19
.21
24
.24
..25
. 27
29
..... .30
30
.31

NUREG/CR-6525



310.1DOS Shell ... .. ... . ... C e e . RN
3102 Exit ... e e
4 COMPUTATIONAL METHODOLOGY .. .
4 1 Population Count and Density Algorithms .
4 1 1 Boundaries Algorithm
4 1 2 First Element Location Algorithm .
4 1 3 Specific Grid Element Determination
4.2 Land Fraction Algorithms
4.3 Economic Factors Algorithms . .
4.4 Database Structure .. :
4 4 1 Block-Level Database . ...
4 4 2 County-Level Database.. ..
5 SOFTWARE DEVELOPMENT.. ... .. ..
5 1 Block-Level Census Database
5 1 1 Construction of the Block-Level Census Database
5 1 2 Verification and Validation of the Block-Level Census Database .
5.2 County-Level Census Database
5 2.1 Construction of the County-Level Census Database
52 2 Verification and Validation of the County-Level Census Database
5.3 Verification and Validation of the SECPOP90 Code
5 3 1 Internal Verification and Validation
5.3 2 External Verification and Validation . .
APPENDIX A — SITE LIST .
APPENDIX B — MACCS SITE DATA FILE FORMAT .
APPENDIX C — COUNTY DATABASE LISTING
APPENDIX D — STATISTICAL ABSTRACTS.
APPENDIX E — OTHER CENSUS INFORMATION .
APPENDIX F — POPULATION TABLES
APPENDIX G — CONVERSION PROGRAM LISTINGS . ..
APPENDIX H — TEST PROGRAM LISTINGS
APPENDIX I — SECPOP90 PROGRAM LISTINGS

NUREG/CR-6525 vi

.32
..32
.33
.. 33
. 33
.. 34
. 34
..35
.35
. 36
. 36
..36
..39
..39
.39
. 42

42

.42
.44
.. 44
.44

. A-l
.. B-1
. C-1

. D-1

.. E-1

. F-1

. G-1



Figure 2 1 File and Directory Structure. .
Figure 2 2 Initial Screen

Figure 3.1 Parts of the Main Screen

Figure 3.2 Main Menu

Figure 3 3 Site Sub-Menu

Figure 3 4 Site Form

Figure 3 5 Qutside of the Continental U S .
Figure 3 6 Print Form

Figure 3 7 Open Site Form . .

Figure 3 8 Previous Site Data .....

Figure 3.9 Save As Site Form

Figure 3 10 Problem Sub-Menu

Figure 3 11 Problem Form

Figure 3.12 Rosette Definition

Figure 3 13 Radial Unit Conversion

Figure 3.14 Economic Regions Form

Figure 3.15 Example Economic Regions Form
Figure 3 16 Example Economic Regions Rosette
Figure 3.17 Open Problem Form.

Figure 3 18 Previous Problem Data

Figure 3.19 Save As Problem Form .

Figure 3.20 Calculate Sub-Menu .. ..

Figure 3 21 Calculation Error

Figure 3 22 Initial Calculate Form

Figure 3 23 Subsequent Calculate Forms
Figure 3 24 Stop Calculation

Figure 3.25 Results Sub-Menu ...

Figure 3 26 Population Rosette

Figure 3 27 Population Tables Sub-Sub-Menu
Figure 3.28 Population Table Form ..

Figure 3 29 Cumulative Population Table Form ..
Figure 3 30 MACCS Input File Sub-Sub-Menu .

Figure 3 31 MACCS Site Data File Form
Figure 3 32 Save Data Form . .

Figure 3.33 Load Previous Results Form .
Figure 3 34 Calculate Sub-Mena .. .

FIGURES

N NN N AW

vii NUREG/CR-6525



Figure 3 35 Regional Calculation Setup Form.. .. ... .. ..
Figure 3 36 Radii and Longitudinal Spacing

Figure 3.37 Regional Calculation Percent Complete

Figure 3 38 Regional Calculation Total Time

Figure 3.39 Results Sub-Menu.

Figure 3.40 Output Map

Figure 3 41 MapPlan File Sub-Menu

Figure 3 42 Export CGM File Form. ... ..

Figure 3.43 Print Current Image Form.. .... .. .

Figure 3 44 Print Setup Form

Figure 3 45 Setup Form .

Figure 3 46 MapPlan Setup Form .

Figure 3 47 Exit Sub-Menu . ..

Figure 3 48 The DOS Shell..... .

Figure 3 49 Exit Confirmation Form

Figure 5 1 PL94-71 README File dBase to ASCII Conversion Program
Figure 5 2 Millstone Rosette.. .

Figure 5 3 Monticello Rosette...

Figure 5 4 Diablo Canyon Rosette

NUREG/CR-6525 viii

25

..26
.27

27

.27
..28

28

.29

29

.29
. 30
. 31
.. 31
.32

32

.41
..46
. 46
.. 47



Tabie 1.1 Report Conventions. ... .. .

Table 3 1 Example MACCS Site Data File

Table 3.2 MACCS and CSV Formats .

Table 4.1 Excerpt From the County-level Database
Table 5.1 dBase III Census Record Format

Table 5 2 Census of Agriculture Data Items .. .

TABLES

Table 5 3 Total Reported and Calculated Populations .

ix

.22
.31
.37
.39
.. 43
...45

NUREG/CR-6525






ACKNOWLEDGMENTS

The SECPOP90 team thanks everyone who helped make this report and the SECPOP90 software a reality In particular we
are especially grateful to Brian Lewis, our summer student from Cornell University, who helped make SECPOP90 a more
useful program by providing it with many additional features and extensive error checking of all user input, and Donald
Mitchell, Sandia National Laboratories, whose assistance with the county-level database effort was invaluable

Xi NUREG/CR-6525






1 INTRODUCTION

This report is divided into five sections The first section is this introduction. The second section describes the installation
of the SECPOP90 software The third section is the user’s guide, which explains how to use the software in a step-by-step
manner. The fourth section describes the algorithms and methodologies used to perform the population, land fraction, and
economic estimates The fifth section discusses the software design, development, and verification and validation
Additional appendices describe input and output file formats, the U.S Bureau of Census CD-ROMs to block census and
county census data file conversions, and the complete SECPOP90 Visual Basic code listing

1.1 Report Conventions
The following conventions will be used throughout this report.

Table 1.1 Report Conventions

Convention Explanation

SECPOP90 V2.0 MACCS Site Data File A monospaced font will be used for example data
files, operating system messages, code fragments, and
the SECPOP90 code listings

a\:install A bold monospaced font will be used for input that
the user is expected to type in

- The return or enter key The user should press this
key where it is indicated in this report

Filename An italicized monospaced font will be used for input
parameters that the user is to provide and type in

HOME, END, PAGE UP Text in small caps indicates one of the special keys
on the keyboard.

ALT+F1 A plus sign indicates that the first key should be

pressed and held down then the second and
subsequent keys pressed

Three-Letter Acronym (TLA) Acronyms will be defined where they are first used
The defining phrase will be capitalized in
correspondence to the letters that make up the
acronym The definition will be followed by the
acronym in parentheses

1.2 Background

In 1973 Mr W. Athey of the Environmental Protection Agency wrote a computer program called SECPOP which calculated
population estimates. This program was for use on mainframe computers, used the 1970 population census data, and was
originally part of a study on air quality The Nuclear Regulatory Commission used this program as part of the siting review
for nuclear power plant construction and operating licensing applications.

Since then, two things have changed which suggested the need for updating the original program — more recent population
censuses and the widespread use of personal computers (PCs) The revised computer program uses the 1990 Population
Census information and runs on current PCs as “SECPOP90

SECPOP90 consists of two parts site and regional The site analysis provides population and economic data estimates for
any location within the continental United States Calculation results can be displayed, printed, or stored as a fileasa
rosette, tables, or a MELCOR Accident Consequence Code System (MACCS) site file. Site analysis is relatively fast
running. The regional portion assesses site availability for different siting policy decisions, i € , to assess the impact of
available sites given specific population density criteria within the continental United States Regional analysis is much
slower

1 NUREG/CR-6525



SECPOP90 uses the latest (1990) census data and provides much greater resolution than the 1980 census data. This
resolution is achieved by utilizing over six millic:: census data points and performing the sector population estimates using
these points directly SECPOP90 also allows the user to calculate regional population density thresholds and display them
via an interface with MapPlan mapping software

1.3 Hardware and Software Requirements

SECPOPY90 will run with most personal computers available today SECPOP90 operates as 2 stand-alone program in the
DOS environment It also runs in 2 DOS box in OS/2 Version 2 or Windows Version 3.1 or later Due to the operational
overhead associated with Windows, SECPOP90 will run slower under Windows

SECPOPY0 consists of 422 programs and files requiring approximately 81 megabytes of hard disk storage This is adequate
for running only the “site” portion of SECPOP0 The “regional” calculation can require significantly more hard disk
storage space An additional 35 megabytes may be needed to analyze the entire continental United States in 10 mile rings.
One calculation (US NRC Region I with 10 mile increments) took approximately 14 days and left a file of almost 6
megabytes on the hard disk (More about “site” and “regional” calculations in sections 3 2 and 3 3, respectively )

An American National Standards Code for Information Interchange (ASCII) compatible printer is required in order for the
SECPOP90 print functions to print properly In addition to printing the standard ASCII characters, it must also be capable
of executing a form feed when receiving the ASCII form feed character (CTRL+L)
Minimum System Requirements

IBM PS/2, IBM Personal Computer AT or compatible,

IBM PC-DOS 5.0, Microsoft MS-DOS 5 0 or compatible,

Intel 80386, or compatible CPU,

620 kilobytes of available conventional RAM, 512 kilobytes expanded RAM,

One 3% inch high density (1 44 megabyte) floppy disk drive,

Hard disk with 81 megabytes free (minimum to load programs, 100 megabytes recommend),

VGA monitor, or compatible, and

A Microsoft-compatible mouse (recommended but not required)

NUREG/CR-6525 2



2 INSTALLATION

This section describes how to install SECPOP90 under DOS. To install SECPOP90 under Windows 3 1x, Windows 95,
Windows NT, or OS/2, install SECPOP90 in a DOS-compatible window using the instructions provided below For other
operating systems, consult your operating system manual on how to install DOS programs

To install SECPOP90, first exit or quit all other programs and command shells until you reach the DOS prompt (for
example C:\>) Then insert disk # 1 into drive A or B and type

a:\install &~

or
b:\install *
respectively
Follow the on-screen prompts to insert the additional disks When the installation \
is complete the directory will contain the following files and sub-directories shown L—sEcPoP90
in Figure 2.1. (The default directory is \SECPOP90 The root of the directory will ~—CENSUS
be different if you chose another directory during installation ) For more —CENSUS90 DAT
information about these files see sections 3 7, 4 4, and Appendix A —COUNTY90 DAT
——MAPPLAN
ngw » - ___MAPS

2.1 Initialization AL PLUS *
All SECPOP90 output files can be printed directly from SECPOP90 or from any AR_PLUS *
word processor or other program capable of printing ASCII text files The forms I
themselves and the population rosette (see section 3 6 1) cannot be directly printed |—NRC_REG1 *
To print or save the forms, the population rosette, or MapPlan output files, third- I
party software capable of performing a graphics screen capture (for example, I—WY_PLUS *
Pizazz Plus or HiJaak PRO) may need to be loaded before running SECPOP90 —FILLP8X8 @
Consult the documentation for your screen capture software. If SECPOP90 is being —TFILLPATT @
run in the Microsoft Windows environment, then it is possible to print SECPOP90 :
screen images using ALT+PRINT SCREEN and pasting the image into Microsoft —MPPR EXE
Paintbrush or any Windows program that can print bit mapped (* BMP) files :
Consult your Windows documentation for more information Other operating —DB_OUT DBF
systems might have similar features Consult your operating system documentation —SITES
to determine if screen capture is supported —ALLENS SIT

—ARKANSA SIT
2.2 Starting SECPOP90 s

——ZION SIT

To start SECPOP90 at the DOS prompt type
cd \secpop90 ~
to change to the default SECPOP90 directory If you installed SECPOP90 on a
different hard drive or in a different directory, then type Figure 2.1 File and Directory
drive letter: « Structure

L MP_SETUP EXE
—RUN_MPPR EXE
L _SECPOP90 EXE

cd \pathname «~

where drive letter is the hard drive designator (for example, C or D) of the hard drive on which SECPOP90 was
installed and pa thname is the complete pathname of the directory in which SECPOP90 was installed. After successfully
changing to the appropriate directory, type the following at the DOS prompt

secpop90 «~

SECPOPY0 will now run and display the first screen as shown in Figure 2 2 To start SECPOP90 from other operating
systems, consult your operating system manual on how to run DOS programs

3 NUREG/CR-6525
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SECPOP90 calculates estimated population and economic
data about any lecation in the continental United
States. It can also estimate regional population
densities within the continental United States. all
estimates are made using 1990 and 1992 U.S. Bureau of
Census data. Population estimates are made using Block
level census data. Economic estimates are made using
County level census data.

o Weleome to SECPOPSD. i n it

Humerous results from this pregram have been
successfully validated against existing data. However,
in no event shall the authors or sponsers eof this
program be liable for any damages whatsoever arising
from the use of, or inability to use, this program,
including any conclusiens draun from the results.

Figure 2.2 Initial Screen
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3 USER’S GUIDE

SECPOP90 consists of two main calculation tasks calculations related to a specific site and calculations related to a region
of the continental United States The site calculation requires, among other things, a specific latitude and longitude from
which to work This is typically the reactor center for a single unit site or the center point between the reactors at a multi-
unit site (The variance between these points is not expected to significantly affect the results, especially the results of
subsequent MACCS calculations.) The regional calculation requires, among other things, the definition of a region of the
continental United States This region can be the entire continental United States or a subset, such as an NRC region, a
state, or the area of Washington, DC

Calculations for both sections start at the initial screen shown in section 3 1 However, SECPOP90 uses a different approach
for each type of calculation and each approach is discussed separately Site-specific calculations are discussed in sections
3.3 through 3 6 and regional calculations are discussed in section 3 7

Descriptions on how to navigate throngh the SECPOP90 menus and forms are given in sections 3.2 and 3.3 respectively. If,
while trying to perform one of the operations described later in the User’s Guide section, you have trouble with keyboard or
mouse usage, refer back to these two sections

3.1 Parts of the Main Screen

The SECPOP90 main screen is divided into three major sections Section (1), Main Screen Title Bar, displays the name of
the SECPOP90 program and the present version number. Section (2), Main Menu, is the SECPOP90 main menu from
which all other menu commands, sub-menus and sub-menu commands are selected and executed It is through this menu
that you access all other portions of the SECPOP90 program Section (3), Area for Additional Forms or Messages, is the
area where various other forms and messages will appear Most of these will require you to provide some information, make
a decision, or acknowledge that you have read them The Welcome to SECPOP90 form below is the only form that will
close antomatically when you select a command from the main menu All other forms will require some input before they
will close Note the Welcome to SECPOP90 form will also close if you click on it with the mouse or select Close from the
control box (for more information about the control box, see the Longitude field description in section 3 3 1)

(1) Main Screen (4) Additional Form
Title Bar (2) Main Menu or Message Title Bar

Site Problem Calculate Results Setup Exit,

Ao s s Melcemed

SECPOPY0 calculates estimated population and ecenomic
data about any location in the continental United
States. It can also estimate regional population
densities within the continental United States. fAll
estimates are made using 1990 and 1992 U.S. Bureau of
Census data. Population estimates are made using Block
level census data. Economic estimates are made using
County level census data.

Numerous results from thys program have been
successfully validated agiinst existing data. However,
in no event shall the authars or sponsors of this
program be liable for any dumages whatsoever arising
from the use of, or inability to use, this program,
including any conclusions drawn from the results.

() Area for Additional  / \; (5) Additional Form or

Forms or Messages Message Work Area

Figure 3.1 Parts of the Main Screen -
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In addition to the three major sections of the main screen, each additional form has two sections. Section (4), Additional
Form or Message Title Bar, displays the name of the additional form or message Each form has a unique name to assist the
user so that you know exactly where you are in the program Section (5), Additional Form or Message Work Area, is the
area of the additional form or message where fields are filled in, options selected, flags set, and additional commands
specific to the form or message may be executed It is through these additional forms and messages where most of your
interaction and work with SECPOP90 will occur

3.2 Main Menu

The main menu consists of six sub-menus or commands

Site site characteristics for site-specific calculations,

Problem additional non-site-specific parameters for site-specific calculations,
Calculate perform site-specific or regional calculations,

Results results from present or previous calculations,

Setup customize the SECPOP90 environment, and

Exit exit SECPOP90

The order of the selections above outlines the order of how you might solve a site-specific problem. First, you define the site
parameters such as latitude and longitude using the Site sub-menu, next, you define additional problem parameters such as
the radius of the exclusion area using the Problem sub-menu; then you perform the calculations using the Calculate sub-
menu; and finally you examine the results using the Results sub-menu

Regional problems do not require any site or problem specifications and are solved by setting the problem parameters such
as population density threshold when the calculation is performed using the Calculate sub-menu. The results are then
shown immediately. Previous regional results may be examined using the Results sub-menu

ESETH froblem talculate Sesults Setyp Exit
Figure 3.2 Main Menu

The Setup command allows you to modify the SECPOP90 environment Pathnames for site files and flags to control the
output may be set in the Setup form The Exit sub-menu allows you to execute a DOS shell or exit the SECPOP90 program

To navigate around the main and sub-menus, there are several methods that can be used The mouse can be used to reach
any command or sub-menu by one of two ways To use the first method, click (normally with the left button unless you have
reversed buttons via your mouse setup software) on the menu item you wish to select It will then become highlighted (see
the selection Site in Figure 3.2) and then either the sub-menu will drop down (see the Site sub-menu in Figure 3 3) or the
command selected will execute. To select a command from a sub-menu, click on the command using the mouse and the
command will execute For sub-sub-menus and sub-sub-menu commands, proceed in a similar fashion Sub-menu
commands and sub-sub-menu commands can also be executed using the mouse by moving the mouse to the menu item for
the sub-menu you wish to select (for example, the Site menu item if you want the Site sub-menu) then press the left (or
right, see comment above) mouse button and keep it held down With the mouse button held down you can trace through
the menus, sub-menus, and sub-sub-menus until you get to the command you wish to execute. Release the mouse button
when the appropriate command is highlighted and that command will execute

The menus can also be accessed using the keyboard Pressing ALT will highlight the main menu bar Site selection The left
and right arrow keys can then be used to move the highlight from menu item to menu item Press ENTER (or RETURN) or the
down arrow to select a command or sub-menu Use the up and down arrows to select commands from the sub-menus or sub-
sub-menus Press ENTER (or RETURN) to execute the desired command Another way to access the menus is to use the
designated “shortcut” keys Every menu, sub-menu, sub-sub-menu item has a special key associated with it that is
highlighted in white (in this report such keys are distinguished in dark gray in the figures and bold at the beginning of each
section describing the menu or sub-menu) To use these keys, first press ALT, then press the sequence of shortcut keys that
will take you to the command you wish to execute Typing the last key of the sequence will then execute the command For
example, to begin the site-specifications for a new site type

ALT s n

and the form to define the site parameters for a new site will be displayed Compare this sequence of letters to the
highlighted letters in Figure 3 3 fora clearer understanding of what sequences to use .

NUREG/CR-6525 6



3.3 Site Definition

Site definition consists of specifying the site name, latitude, longitude, and any desired site-specific remarks The Sife sub-
menu has four available commands. Note that some of these commands are not available at all times. For example, Save
Site and Save As Site are not enabled if there is no site information to save The four Site sub-menu commands are

New Site enter the site-specific parameters for a new site,

Open Site open a previously saved site,

Save Site save the site information with the present filename; and
Save As Site save the site information with a new filename

E3SXY Problem Calculate Results Setup Exit

ipen Elte

Save Site
Save Site §s

Figure 3.3 Site Sub-Menu

3.3.1 New Site

Selecting New Site opens the form shown in Figure 3.4 There are similar methods for moving around the fields (those areas
where user input is requested) of the forms as moving through the menus and sub-menus To move to a field directly with
the mouse, move the mouse to the field and click the mouse button If the field is an option (see the Radial Units field
description in section 3.4 1), then the operation is complete If the field is a text field, you may now enter the information
requested If the field is a command button (for example, the Close button in Figure 3 4), then the command is executed

You can also move from field to field using the keyboard Press ALT, then the “shortcut” key of the field you wish to select,
move to, or execute (in this report such keys are distinguished in dark gray in the figures and bold at the beginning of each
subsequent section describing the form) You can also move from field to field by pressing TAB or SHIFT+TAB. Note that the
arrow keys do not work with forms as they do with menus For example, to move directly to the Site Remarks field of the
Site form (see Figure 3 4), type

ALT+r

while the Site form is showing Note also that the menus are inactive while forms are showing To access 2 menu command
all forms must first be closed Forms and messages can always be closed by pressing ESC

al o p T GENSECPOPIONSTTESN\GRAND.SIT- . - *
Site Hame: [frand Gulf

Site Coordinates:
Degrees Hinutes Secends Degrees Minutes Seconds

tatitude [32) [0 [27 Lonsitwte [91 | [2 |53

Site Semarks: [

Frint -I

IR - - H [ - e
Sites -| Close i Tave ‘| | Save § .I

Figure 3.4 Site Form
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Site Form Fields

The Site form (see Figure 3 4) consists of the following fields which are designed so that the user may easily edit all of the
site-specific information (fields are designated required or optional depending on whether they are required to perform site-

specific calculations)
Title Bar

Site Name

Latitude

Longitude

Site Remarks

Site Form Commands

contains the filename of the site being edited If this is a new site, then the default filename
“NEW_SITE SIT” will be used If the Site form is edited, then the phrase “(Modified)” will be
appended to the site filename The filename is automatically updated when the user performs a
Save or Save As command (see the next section)

a descriptive name of the site Up to eighty characters (both rows of the field in the form) may be
used to describe the site This field will be displayed or printed whenever the site-specific
information is displayed or printed Only the first forty of those characters (the first row) will be
printed on the first line of the MACCS Site Data File (see Table 3 1) This field is optional

the latitude of the site in degrees, minutes, and seconds 0s (zeroes) must be entered if the minutes
or seconds are equal to 0 These fields are required.

the longitude of the site in degrees, minutes, and seconds Os (zeroes) must be entered if the
minutes or seconds are equal to 0 These fields are required

SECPOP90 checks to see if the coordinates of the site lie outside of the continental U S by
comparing the coordinates to the minimum and maximum coordinates of the continental U.S If the
coordinates are determined to be outside of the continental U S., then SECPOP90 displays the
following error message

Warning: The Site that you have specified is outside of the continental
United States. Data near the site may not be available.

AL

Figure 3.5 Outside of the Continental U.S.

To remove this message select the OK command button using one of the above-mentioned
techniques for navigating around forms or click the control box (the small square in the upper left-
hand corner of the message) and select Close from the sub-menu that appears. Other messages can
be closed in a similar fashion

Note this limited checking is meant to alert the user to gross typing errors The absence of the
above message does not guarantee that the site information is correct. The user should always
double-check the information in the required fields with the original sources
descriptive remarks about the site Up to eighty characters (both rows of the field in the form) may
be used to describe the site This field will be displayed or printed when viewing this form or
printing the site-specific information (see the Print command in the next section) One use of this
space could be to record plant specific information. For example

Unit 1 -- GE BWR 6 with Mark III containment, licensed in 1984

This field is optional

At the bottom of the Site form is a row of five command buttons The commands are executed when the buttons are selected
(see 3 3.1). The commands support the opening, closing, saving, and printing of the Site form The command buttons are as

follows
Sites

Close

NUREG/CR-6525

opens a previously defined site file This command is equivalent to the Open Site command of the
Site sub-menu (see Figure 3 3) For a more detailed explanation see section 3 3 2

closes the Size form All information on the form is saved in memory and can be reviewed by
opening the Site form again The information will be lost unless the site information is stored in a
file (see the Save and Save As commands below) before SECPOPI0 is exited




Save
Save As

Print

3.3.2 Open Site

saves the site information using the filename displayed in the Site form Title Bar. This command is
equivalent to the Save Site command of the Site sub-menu

saves the site information using a filename specified by the user This command is equivalent to the
Save As Site command of the Site sub-menu For a more detailed explanation see section 3.3 4

prints the site-specific information to a connected printer or a file When this button is selected the
following form will be displayed:

el “Primt o e dchaiban . B i
Print Target
(o) LPT1 114
¢ ) LPT2
) LPT3 o v - .
() File: | Cancel
File suistiss f (e} Gowlsae
Copies: [1 ]

Figure 3.6 Print Form

This form allows the user to select which printer or file the site information is to be printed to. In
the case of printing to a file, the user can also select whether to replace an existing file or append
this information to the end of it The user can also specify how many copies of the site-specific
information should be printed to either the selected printer or file

Selecting Open Site opens the form shown in Figure 3.7 This form allows the user to select a previously defined site from
either the list of predefined sites (as shown) or his or her own list of sites The form has fields for selecting the appropriate
disk drive, directory, sub-directories, and filename. Once these are chosen and the OK button is selected, the file is loaded

into memory and the Site form will be displayed with the saved information (see Figure 3.4) The user can close the Open

Site form by selecting Cancel, pressing ESC, or selecting Close from the control box sub-menu

el e o vilipen Site oot i 0

File %ame: |[%.SIT 114

C:\SECPOPYDNSITES

ALLENS.SIT 1 [C:
ABKANSA.SIT |
BAILLY.SIT & | ©:\ 1
BEAVER.SIT SECPOP?D
BELLEFON.SIT 5
BIGROCK.SIT :
BLACKFOX.SIT
BRATDWOD.SIT &
BROUNS.STT 1

Cancel

14

TP SRR,

Figure 3.7 Open Site Form

All predefined sites have the default filename extension “SIT.” The user is not required to follow this practice Doing so,
however, will make it easier to find previously defined site files This is especially true when a single directory has a mix of
site, problem, and results files

If either New Site or Open Site is selected from the Site sub-menu and site data have already been entered or loaded from a
file, SECPOP90 will first ask the user if the previously entered or loaded data should be used before overwriting it
SECPOP90 displays the following message

9 NUREG/CR-6525



Do you wish to review the previous site data?

Yo Cancel

Figure 3.8 Previous Site Data

If the user selects Yes, then the New Site or Open Site operation is canceled and the Site form with the old data is displayed
If the user selects No, then the old data is overwritten with a blank form or the new data. Selecting Cance! cancels the New
Site or Open Site operation and returns the user back to the main menu

3.3.3 Save Site

Selecting Save Site saves the site information using the filename displayed in the Site form Title Bar. After the file is saved,
the Title Bar of the Site form is updated This command is equivalent to the Save command found on the Site form (see
Figure 3 4).

3.3.4 Save As Site

Selecting Save As Site opens the form shown in Figure 3 9 This form allows the user to save the site information using a
user-specified filename. The form has fields for selecting the appropriate disk drive, directory, sub-directories, and
filename Once these are chosen and the OK button is selected, the site-specific information is stored in the specified file.
The Title Bar of the Site form is then updated with the new filename Selecting Cancel cancels the Save 4s Site operation
and returns the user back to the main menu This command is equivalent to the Save A4s command found on the Site form
(see Figure 3.4)

s Quve RS Site

File Hame: [=_SIT BK
C:\SECPOPSINSITES
ALLENS.SIT 1 [C: 14
BLACRFOX.SIT &

ARKANSA.SIT
g2\ 1
SECPOPYD P
BRAIDWOO.SIT &

BATLLY.SIT
BEAUER.SIT
BROWNS.SIT & 1
]

Cancel

BELLEFON.SIT &
BIGROCK.SIT :

Figure 3.9 Save As Site Form

3.4 Problem Definition

Problem definition consists of specifying the radii of interest, the population multiplier, the name of the site file which
contains the site-specific information for the problem, mapping the problem sectors to economic regions and any desired
problem-specific remarks The Problem sub-menu has four available commands Note that some of these commands are not
available at all times For example, Save Problem and Save As Problem are not enabled if there is no problem information
to save The four Problem sub-menu commands are

New Problem enter the problem-specific parameters for a new problem,
Open Problem open a previously saved problem,

Save Problem save the problem information with the present filename, and
Save As Problem  save the problem information with a new filename

NUREG/CR-6525 10



Site JLITI3TLN Calculate Results Setup Exit

Save Problem
Save Problem is

Figure 3.10 Problem Sub-Menu

3.4.1 New Problem

Selecting New Problem opens the form shown in Figure 3 11. The Problem form allows the user to enter or edit all
problem-specific information

Problem Form Fields

Cnioooo o CINSECPOPOUNPROBLEM.PRE. h
Site File Xame
l_l::\SEl:l’lll’?ll\SITES\GHIIHILSIT
Papulation Badius Radial Radial Humber of
Multiplier Number #istances Units Ecenomic Regions
1 10000 ¢ | C) %M | 97
2 2.0000 ) | (o) NI | - R
3 3.00080 . : -
o s s s § §dit Regioms
Prot:lem Remarks
P;\*oblems‘| ‘lose iau; -l 3 S‘au‘e *snl §'*';'int
Figure 3.11 Problem Form

The Problem form (see Figure 3 11) consists of the following fields which are designed so that the user may easily edit all of
the problem-specific information (fields are designated required or optional depending on whether they are required to
perform site-specific calculations):

Title Bar

Site File Name

Population
Multiplier

Radial Distances

contains the filename of the problem being edited. If this is a new problem, then the default
filename “NEW_PROB.SIT” will be used If the Problem form is edited, then the phrase
“(Modified)” will be appended to the problem filename. The filename is automatically updated
when the user performs a-Save or Save As command (see the next section)

the name of the site file associated with this problem This field is required.

a multiplier that is applied to the 1990 census population data This field allows manipulation of
the 1990 census data to estimate changes in the population by a uniform multiplication factor For
example, if it is expected that in the year 2000 the population will increase by 10% in a given
location, a population scale factor of 1 1 could be used to represent this growth The default value is
1.0 — representing the 1990 census population A value less than or equal to 0 0 is not allowed
This field is required

the radii of interest for the problem The geometry of SECPOP90 problems is based on that of
MACCS The area around a site is divided into sixteen directions that are equivalent to a standard
navigational compass rosette The rosette is then further divided by radial rings specified by the
user using the Radial Distances field Figure 3 12 shows a rosette that has nine user-defined radial
rings As is common in practice, there is a tight collection of “inner” rings surrounded by a looser
collections of “outer” rings. The site itself is located at the very center of the rosette

The collection of directional lines and radii naturally divide the rosette into sections that are
defined by two consecutive radii and two neighboring directional lines (except the innermost
sections which are defined by the first radius and neighboring directional lines; normally this
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Radial Units, MI

Radial Units, KM

Problem Remarks

innermost radius is defined to be the exclusion area of the site, the second radius is often defined to
be the low population zone) These sections are mapped into economic regions by using the Edit
Regions command described below

Figure 3.12 Rosette Definition

The radial distances can be expressed in miles or kilometers (see the Radial Units field described
below). The user is limited to thirty-five radii to maintain compatibility with the MACCS Site Data
File format This field is required. At least two radii must be defined All radii must be separated
from each other by at least 0 1 km (0 06214 mi )

indicates that the radial distances are in miles. If the radial distances are in kilometers and this
option is selected, then the user is given the option of performing a conversion from miles to

kilometers or only changing the unit designation This is accomplished using the form shown in
Figure 3.13 Either miles or kilometers must be selected

Heln o G

Do you wish to convert any existing radial
distances from Miles te Kilometers?

‘Conversion:

Yes Gancel

Figure 3.13 Radial Unit Conversion

indicates that the radial distances are in kilometers. If the radial distances are in miles and this
option is selected, then the user is given the option of performing a conversion from kilometers to
miles or only changing the unit designation This is accomplished using a form similar to that
shown in Figure 3 13 Either kilometers or miles must be selected
descriptive remarks about the problem Up to eighty characters (both rows of the field in the form)
may be used to describe the problem This field will be displayed or printed when viewing this form
or printing the problem-specific information (see the Print command in the next section). One use
of this space could be to record the source of problem-specific information. For example.

Grand Gulf Nuclear Station (GGNS) Unit: 1 Emergency Plan

Section 2.2

This field is optional

Problem Form Commands

The Problem form has six command buttons five at the bottom of the Problem form similar to the Site form and an
additional command button for editing the economic regions The commands are executed when the buttons are selected
The commands support editing of the economic regions and the opening, closing, saving, and printing of the Problem form
The command buttons are as follows.

NUREG/CR-6525
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Edit Regions opens the Economic Regions form (see Figure 3 14) and allows editing of the economic regions.
This form is described in detail in section 3 4.2

Problems opens a previously defined problem file This command is equivalent to the Open Problem
command of the Problem sub-menu (see Figure 3 10) For a more detailed explanation, see section
342

Close closes the Problem form All information on the form is saved in memory and can be reviewed by

opening the Problem form again The information will be lost unless the problem information is
stored in a file (see the Save and Save As commands below) before SECPOP90 is exited

Save saves the problem information using the filename displayed in the Problem form Title Bar This
command is equivalent to the Save Problem command of the Problem sub-menu.

Save As saves the problem information using a filename specified by the user This command is equivalent
to the Save As Problem command of the Problem sub-menu For a more detailed explanation, see
section 34 5

Print prints the problem-specific information to a connected printer or a file When this button is

selected, the form in Figure 3 6 will be displayed

This form allows the user to select which printer or file the problem information is to be printed to.

In the case of printing to a file, the user can also select whether to replace an existing file or append
this information to the end of it. The user can also specify how many copies of the problem-specific
information should be printed to either the selected printer or file.

3.4.2 Economic Regions

Selecting Edit Regions from the Problem opens the form shown in Figure 3 14 The Economic Regions form allows the user
to assign economic regions to the rosette sections or edit the present assignments

Radial Distances in Miles ~ Regions :

[ 2 3[ & 5[ 1] w L..- 7

[ 2 2 2 2] 3] & [ Redii—

[ [ s8] s s s 1 |

- ] w[ w] w[ as] e

[eme ] 20 2] 2] m| 2| 22 sort |
]
|
l

26| 28] %] 26| 27| 28 .~ —

Detault

32| 32]  32] 32| 33| 3
3| 38[ 38| 38| 39[ an  Clear

teft | | might || w ||

Figure 3.14 Economic Regions Form

- o~ s ey

Soun -I %lose

Economic Regions Form Fields

The Economic Regions form consists of the following fields which are designed so that the user may assign or edit the
economic regions All of the fields on this form are required Many of the field are filled automatically by SECPOP90 and
cannot be edited by the user Other fields are editable by the user. These fields will be designated as “User input field,” in
the descriptions below

Radial Distances  the first row of the economic regions table contains the radial distances in the units specified on the
Problem form (see Figure 3 11)

Sectors the first column of the economic regions table contains the rosette direction descriptors These
descriptors correspond to the sixteen standard directions of a navigational compass
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Regions
Radii

Rosette Sections

NUREG/CR-6525

number of economic regions The minimum number of allowed economic regions is1 The
maximum number of allowed regions is 99.

number of radii The minimum number of allowed radii is 2. The maximum number of allowed
radii is 35 The radii are defined on the Problem form

the remaining values in the economic regions table are the economic region designators for the
displayed rosette sections Economic region # 1 is automatically assigned to all of the sections that
lie within the first innermost radius This radius is normally thought of as the exclusion area
boundary and economic region # 1, the exclusion area

Site FProblem Calculate Results Setup Exit

Radial Distances in Miles - Ilegion:s‘;
sectors | 5| 1] 15| = s [ L
M w 2 3| a] 5| | | Radii o

|
|
Twe [ 2 3 &l sl [
w2 s & [ [
Tee .« 2 3[ s s [ Sort |
I S S N I I N oy o
ese | 2 3 & s[ | :

teft | | ight | | s | | oowm 1 £lose

Figure 3.15 Example Economic Regions Form

LEGEND — ECONOMIC REGIONS
EXCLUSION REGION_02 REGION_03 REGION 04  REGION_05

—1 [

Figure 3.16 Example Economic Regions Rosette

To assign economic regions to the remaining rosette sections, enter a number for that region that is
greater than or equal to 2 and less than or equal to 99 That rosette section then belongs to that
economic region If you enter a 2 in the third column, second row of the economic regions table
shown in Figure 3.14, then the rosette section defined by the first and second radii in the northern
direction would be part of economic region 2 For example, if you wish to define four economic
regions in addition to the exclusion area, and you want them to be simple rings centered around the
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site, then if you have five radii, your Economic Regions should look like Figure 3 15 This
corresponds to the economic regions mapping illustrated in Figure 3 16. (Note this figure is for
illustrative purposes only and does not represent a SECPOP90 screen Also, actual economic
regions are likely to be much more irregular ) The user is not limited to simple geometries such as
that shown Economic regions can be assigned to any rosette section There is no need for the same
economic region to occupy adjacent cells or for all economic regions to occupy the same number of
cells This allows the user to assign a single economic region to features that might occur
repeatedly over the rosette For example, a user could assign the same economic regions to lakes or
desert areas

Economic Regions Form Commands

The Economic Regions form has eight command buttons four at the bottom of the Economic Regions form that are used for
scrolling through economic region values, three command buttons on the right-hand side of the form for performing various
operations on the economic regions, and a button for closing the Economic Regions form The commands are executed
when the buttons are selected The command buttons are as follows

Left scrolls the economic regions table left so that the economic regions of more distant radii can be
edited

Right scrolls the economic regions table right so that the economic regions of less distant radii can be
edited

Up scrolls the economic regions table up so that the economic regions of more northwestern directions
can be edited

Down scrolls the economic regions table down so that the economic regions of more northeastern

directions can be edited

Sort renumbers economic regions so that there are no gaps in the numbering of the regions and the
regions are sorted in row column order. Sorting the economic regions is not required but it
normally makes the economic regions mapping to the rosette sections easier to understand.

Default restores the economic regions to the default values These values are the same values used if the
user does no editing of the economic regions

Clear clear all values from all of the rosette sections except for economic region 1, which is always the
section from the center of the rosette to the first radius — normally considered to be the exclusion
area

Close closes the Economic Regions form To save the edited economic regions, the user must select Save

or Save As from the Problem form (see Figure 3 11) or Save Problem or Save As Problem from the
Problem sub-menu (see Figure 3 10)

3.4.3 Open Problem

Selecting Open Problem opens the form shown in Figure 3.17. This form allows the user to select a previously defined
problem file The form has fields for selecting the appropriate disk drive, directory, sub-directories, and filename. Once
these are chosen and the OK button is selected, the file is loaded into memory and the Problem form will be displayed with
the saved information (see Figure 3.11) The user can close the Open Problem form by selecting Cancel, pressing ESC, or
selecting Close from the control box sub-menu

It is recommended that the user use filename extension “PRB” for all problem files The user is not required to follow this
practice. Doing so, however, will make it easier to find previously defined problem files This is especially true when a
single directory has a mix of site, problem, and results files
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ik -oblen Open

File Hame: |*.PRB 0K
Cz\SECPOPYD
Cancel

PROBLEM.PRE 1 [C: 14

I x 3

MAPPLAN &

SITES

i 1

Figure 3.17 Open Problem Form

If either New Problem or Open Problem are selected from the Problem sub-menu and problem data has already been
entered or loaded from a file, SECPOP90 will first ask the user if the previously entered or loaded data should be used
before overwriting it. SECPOP90 displays the following message

Do you wish to review the previous problem data?

No Cancel

Figure 3.18 Previous Problem Data

If the user selects Yes, then the New Problem or Open Problem operation is canceled and the Problem form with the old
data is displayed If the user selects No, then the old data are overwritten with a blank form or the new data. Selecting
Cancel cancels the New Problem or Open Problem operation and returns the user back to the main menu

3.4.4 Save Problem

Selecting Save Problem saves the problem information using the filename displayed in the Problem form Title Bar After
the file is saved, the Title Bar of the Problem form is updated This command is equivalent to the Save command found on
the Problem form (see Figure 3.11)

3.4.5 Save As Problem

Selecting Save As Problem opens the form shown in Figure 3.19. This form allows the user to save the problem information
using a user-specified filename The form has fields for selecting the appropriate disk drive, directory, sub-directories, and
filename. Once these are chosen and the OK button is selected, the problem-specific information is stored in the specified
file. The Title Bar of the Problem form is then updated with the new filename Selecting Cancel cancels the Save As
Problem operation and returns the user back to the main menu This command is equivalent to the Save As command found
on the Problem form (see Figure 3.11)
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4= Save As Problemn:
File Hame: |PROBLEM.PRB oK
Cz\SECPOPYD
Cancel
PROBLEM.PRB 1 [C: 14
' £\ 1
Egg 'IIII
MAPPLAH
SITES
i i
] —

Figure 3.19 Save As Problem Form

3.5 Performing Site-Specific Calculations

Once the Site, Problem, and Economic Regions forms are complete, a site-specific calculation may be performed by
selecting the Calculate sub-menu (see Figure 3 20) from the main menu and then selecting Site-Specific from the Calculate
sub-menu

Site Problem JIEJCIIEITE Results Setup Exit

e Syt ]
fegiona

Figure 3.20 Calculate Sub-Menu

If there isn’t enough information to perform a site-specific calculation, an error message (see Figure 3.21) is displayed and
the user must provide the necessary information before the calculation can proceed
Hu] o Caleulation Errer . h

Unable to calculate populations.
Problem Data form is incomplete.

Ch)

Figure 3.21 Calculation Error

After all of the forms have been sufficiently completed, the Calculate form (see Figure 3.22) will be displayed To begin the
site-specific calculation, select the Calculate button

Calculation Status

caleulate - © R

Press Calculate te start.

Estimated Time Remaining

T =T

Falculate . Close

Figure 3.22 Initial Calculate Form
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Calculate Form Fields

The Calculate form consists of the following fields which are designed so that the user may monitor the progress of the
calculation Al of the fields are filled in automatically by SECPOP90 and cannot be edited by the user.

Calculation the present status of the calculation Initially this field instructs the user to press the Calculate button

Status Subsequent phases of the calculation display messages describing the phase of the calculation under way
(see Figure 3 23)

Estimated Time  an estimate of how much time remains before the calculation is complete.

Remaining

Calculate Form Commands
The Calculate form has two command buttons that are used to control the calculation and close the Calculate form. The
commands are executed when the buttons are selected The command buttons are as follows

Calculate begin the site-specific calculation, and

Close stop the calculation if a calculation is under way Note the user is asked to confirm that the
calculation should be stopped (see Figure 3 24) If a calculation is not under way, then this
command closes the Calculate form

Calculation Status Calculation Status

lﬁfading county information.

lﬁfarching for first census record.

Estimated Time Remaining Estimated Time Remaining

Ciose i faleulate | : Close
H R L i

Calculation Status Calculation Status
LProcessing census records. 7300 census records processed.
A WA SV SMANWWAY B SRR MM RS Sh N AR S “ W e WA e sad Latinns © ww 43vsans Swvern & S0 SAASAIMASRIVGRS VRS S5 SLAIAGIAL MATRAL 1 T I s
Estimated Time Remaining Estimated Time Remaining
l_ Minutes: 1 Seconds: &1
Ciose -l Salenisle iose

Ao o Caleulate . oo &-;:ﬁ3h
Calculation Status

[F inished, 14230 processed.

Estimated Time Bemaining

|_Tntal processing time = 0:3:23.56

talculate -|

Figure 3.23 Subsequent Calculate Forms
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Do you really want to stop the present calculation?

Yes) No

Figure 3.24 Stop Calculation

Note the population estimates are based on over six million 1990 census block records and are as reasonable estimates as
can be made for anywhere in the continental United States The economic factor and land fraction estimates are aggregated
at the county level This makes these estimates coarser estimates than the population estimates In addition the various notes
and exceptions to the county aggregated data should be reviewed (see section 5 2.1 and Appendix C).

3.6 Site-Specific Results

There are several ways to display, print, or save the site-specific calculation results The results are accessed by selecting the
Results sub-menu from the main menu (see Figure 3.25) All of the commands and sub-sub-menus except for Regional
apply to site-specific results and will be discussed below Regional which applies to regional calculation, is discussed in
section 3 7.

Site Problem Calculate [LTIREEN Setup Exit

Population :ables -+
WACCLS Input File +
Segisonal

fave Results

{oad Previous Results

Figure 3.25 Results Sub-Menu

Population displays a rosette with populations per section,
Rosette

Population displays rosette populations in table formats,
Tables

MACCS Input displays or prints the MACCS Site Data File;
File

Save Resuits saves the calculated results, and

Load Previous loads previously saved calculated results
Results

3.6.1 Population Rosette

Selecting Population Rosette from the Results sub-menu displays a rosette as shown in Figure 3 26 This is a graphics
screen. There are no fields or commands since it is not a form Pressing SPACE returns the user to the main menu To save
or print the rosette, see section 2.1

3.6.2 Population Tables

Selecting Population Tables from the Results sub-menu displays the Population Tables sub-sub-menu (see Figure 3.27).
This menu provides the user with two methods for displaying the population results, the Population command which
displays a table version of the rosette with the population values for each rosette section, and the Cumulative command
which displays a similar table except that the population sums along each direction are displayed
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SECPOP90 VZ.3
Grand Gulf
Radial Distances N

In Miles

1.0 2.0

3.0 4.

5.0 10. Population
20.0 30. Scale
40.0 50.

60,000
56,000
52,000
48,000
44,000
410,000
36,000
32,0600
28,000
24,000
20,000
16,000
12,000
8,000
4,000
0
Press the space bar to continue.
Figure 3.26 Population Rosette
Site Problem Calculate Setup Exit
Population Rosette
Population labhles +{l Yopulation
il nput File +| Zumulative
Regional
Save Results
Load Previous Results
Figure 3.27 Population Tables Sub-Sub-Menu
Population

Selecting Population from the Population Tables sub-sub-menu displays the table shown in Figure 3.28 The population
data are shown in a manner similar to the method used to display the economic regions on the Economic Regions form (see
section 3 4 2) The table has no user input fields There are two command buttons, Close and Print, that perform the
following functions

Close closes the Population Table form, and
Print print the population information to the selected printer or file Selecting this command displays a

Print form similar to Figure 3 6.
Cumulative

Selecting Cumulative from the Population Tables sub-sub-menu displays the table shown in Figure 3.29. The cumulative
population data are shown in a manner similar to the method used to display the economic regions on the Economic
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Regions form (see section 3 4.2). The population is accumulated along each direction. This means that along each direction
the radial population includes all of the population up to and including that radius for the given direction

e . ‘Population Table - = ' < h
Radii (Miles) +
1.0000  2.0000  3.0000  &.0000 Sum  §
| o 21 0 0 2457
NNE | 0 0 0 'R 40758 | -
. 3 tlese
HE | 0 15 0 1 13689
ENE | 0 36 0 7 67873 § | Primt l
E | 2 0 8 g0 | 19663
ESE | D 21 0 5. 1562
Sum 2 m 18 228 381TH

Figure 3.28 Population Table Form

For example, in Figure 3.29 the cumulative population at the 4 0-mile radius along the eastern direction is 90 This value
includes the population of 2 found within the 1 0-mile radius, the population of 8 between the 2 0 and 3 0-mile radii, and
the population of 80 found between the 3.0 and 4 0 radii (see also Figure 3.28) The table has no user input fields. There are
two command buttons, Close and Print, that perform the following functions

Close closes the Cumulative Population Table form, and
Print prints the cumulative population information to the selected printer or file. Selecting this command
displays a Print form similar to Figure 3 6
Ao cea s Sumulative By Direction) Population Table . - ik
Radii (Miles
1.0000 2.0000 3.0000 4.0000 Sun }\§
N [ 21 21 21 | 257
NHE | 0 0 0 0| 40758 © .
: i, $lose
HE | 0 15 15 16 | 13649 |
EME | ] 36 36 10 | 67873
E 2 2 10 90 | 19663
ESE | 0 21 21 26 15621
Sun 2 WS 123 381 318174

Figure 3.29 Cumulative Population Table Form

3.6.3 MACCS Input File

Selecting MACCS Input File from the Result sub-menu displays the MACCS Input File sub-sub-menu (see Figure 3 30)
This menu provides the user with two methods for displaying the population results, the Display command which displays
the MACCS Site Data File, and the Print command which prints the MACCS Site Data File to the selected printer or file

Display

Selecting Display from the MACCS Input File sub-sub-menu displays the MACCS Site File form shown in Figure 3.31
There are no user input fields on this form The user can scroll through the data by selecting the arrows The command
Close closes the form The MACCS Input File is normally displayed as ASCII text If the user has selected the Comma-
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Separated Variables (CSV) option in the Setup form (see section 3 9 1), then the data will be displayed in CSV format All
text strings will be enclosed in double quotes and all variables (including text strings) will be separated by commas This
format is compatible with the import data feature of most spreadsheet programs

Site Problem Calculate ILIYIDEXA Setup Exit

Population Rosette |-
I:opulation Tables >

egiona
Save Results
Load Previous Results J

Figure 3.30 MACCS Input File Sub-Sub-Menu
Hm|i e SECPORYA MACES Site Data File. .o 2

SECPOP9D U2.3 MACCS Site Data File for Grand Gulf 3
Lat: 32° 0°27°° Leng: 91° 2°53°° Population multiplier: 1.0000 09%
10 SPATIAL INTERUALS R
16 WIND DIRECTIONS 5
1 CROP CATEGORIES
1 YWATER PATHWAY ISOTOPES
1 WATERSHEDS
97 ECONOMIC REGIONS
SPnTIqL DISTANGES HILEﬂE;EHS

.61 .2 6. 0% 8.05 16.09 32.19
64.37 80.47
POPULATION
1] 21. 0. 0. 0. . 137.

829, 8.

L‘*§ S

Figure 3.31 MACCS Site Data File Form

Print

Selecting Print from the MACCS Input File sub-sub-menu prints the MACCS Site Data File to the selected printer or file.
Selecting this command displays a Print form similar to Figure 3 6 The MACCS Input File is normally printed as ASCII
text If the user has selected the Comma-Separated Variables (CSV) option in the Sefup form (see section 3.9 1) then the
data will be printed in CSV format The following is an example MACCS Site Data File Note SECPOP90 does not
perform any calculations for estimating crop categories, water pathway isotopes, or watersheds The values below for those
categories (watershed index, crop season and share, and watershed definition) are dummy values generated so that the file
created will be completely compatible with MACCS For a full explanation of all of the data fields, see Appendix B

Table 3.1 Example MACCS Site Data File

SECPOPS0 V2.3 MACCS Site Data File for Grand Gulf
Lat: 32° 0'27'' Long: 91° 2'53'' Population multiplier: 1.0000 07-17-1997
10 SPATIAL INTERVALS
16 WIND DIRECTIONS
1 CROP CATEGORIES
1 WATER PATHWAY ISOTOPES
1 WATERSHEDS
97 ECONOMIC REGIONS

SPATIAL DISTANCES KILOMETERS
1.61 3.22 4.83 6.44 8.05 16.09 32.19 48.28
64.37 80.47
POPULATION
o. 21. 0. 0. 0 0. 137. 629.
829. 841.
0. 0. 0. 0. 19 0. 3985. 32472
3481. 801.
0. 15. 0 1. 36 47. 1635. 4666.
4532, 2717.
0. 36. 0. 74. 0. 128. 264. 3667. ~
4018. 59686.
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2. 0. 8 80. 54 144. 513. 1421.
4029. 13412

0. 21. 0 5 327. 765. 676. 275.
5688. 7864
0. 0 0. 15. 747. 2607. 1088. 491.
2143 20580.
0. 4. 8. 51. 82. 533. 977. 352.
3167. 2548.
0. 0. 0 0. 0. 64. 2124. 3808.
1921. 1276
0. 1 2. 2. 0 54. 1621. 2811.
26191. 4314
0. 0. 0. 0. 0. 35. 1204. 1513.
17862. 3273.
0. 0. 0. 0. 0 22. 1784. 469.
1859. 1526.
0. 0. 0. 0. 0. 268. 357. 279.
4638. 3141
0. 0. 0. 0. 0. 40. 2029. 275.
4610. 11505.
0. 0. 0. 0. 0. 12. 177. 46.
2303. 6361.
0. 5. 0. 0. 0. 1. 96. 8876.
699. 2296.

LAND FRACTION
0.97 0.97 0.00
0.00 0.00 0.00
0.00 0.97 0.00
0.97 0.97 0.00
0.97 0.00 0.87
0.97 0.87 0.97
0.00 0.00 0.00
0.87 0.97 0.97
0.97 0.00 0.00
6.97 0.97 0.97

0.00 0.00 0.00 0.00 0.97 0.97
0.00 0.00 0.97 0.94 0.97
0.00 0.97 0.00 0.94 0.94
0
0
0

.00 0.00 0.96 0.96 0.96 0.95 0.95
.00 0.97 0.95 0.95 0.95
.97 0.97 0.96 0.95 0.96
.97 0.00 0.87 0.87 0.99
97 0.97 0.87 87 1 00
.97 0.97 0.97 0.97 0.99
.97 0.97 0.87 0.97 0 99
.97 0.97 0.97 98 0.99
.97 0.97 0.97
.97 0.97 0.97 0.88 0.97
98 0.96

Q00000000000

(=]
w o
[ =]

94 0.95
.94 0.94
.94 0.96
.95 0 96

00 0.00 0.00 0.94 0.94 0.95

00 0.97 0.97 0.95 0.94 0.94

.00 0.97 0.00 0.00 0.96 0.94
REGION INDEX
12222345617
188 8 8 910111213
1141414141516171819
1202020202122232425
1262626262728293031
1323232323334353637
1383838383940414243
1444444444546474849
1505050505152535455
1565656565758596061
1626262626364656667
1686868686970717273
1747474747576777879
1808080808182838485
18686868687688899091
1929292929394958697
INDEX

00000000000 O0OOO
o
©
[~]
o
©
CO0OO0OO0O0OO0OOHFRPFPOOOO
o
w
o
w
w0

:

HMEHHRRBHEBPBPRBHRBRRBRPBRRA
RRHRERBRBPREBBREBREARRE

BHHEHRREBHPBRHEEEBBRRHER
HHHHRBRRERHERRBHEBBRHERREPHE
HHHHHRRBHEREBHERBRAERP
RPBPRHHRREBBPHEHEBRRRP
RHBHRBRHErBRHEHEBRBRRERER
PHRBHRPBPRRBRBBEBRARPR
RHHENRPBRREBRHEHERBHEREBRAER
RHRHRBRRPHERERERRRE

CROP SEASON
1 NONE 1. 1. 0.0000

:
:
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WATERSHED DEFINITION

1 NONE 0.0 0.0 0.0 [
REGIONAL ECONOMIC DATA
1 EXCLUSION 0.284 .015 225. 1594. 67075.
2 REGION 02 0.284 .015 225 1594. 67075.
3 REGION 03 0.430 .006 388. 1871. 74951.
95 REGION_95 0.617 .000 550. 1948 62374.
96 REGION_ 96 0.622 .000 556. 1980. 62954.
97 REGION_97 0.689 .003 643. 2433. 72112.

3.6.4 Save Results

Selecting Save Results from the Results sub-menu displays the form shown in Figure 3 32 This form allows the user to save
the calculation results using a user-specified filename The form has fields for selecting the appropriate disk drive,

directory, sub-directories, and filename Once these are chosen and the OK button is selected, the calculation results are
stored in the specified file It is recommended that the user save all result files with the filename extension “TXT ” The user
is not required to follow this practice Doing so, however, will make it easier to find previously saved calculation results
files This is especially true when a single directory has a mix of site, problem, and results files It will also allow third-party
software to recognize the files as ASCII text files This also holds true if the files are saved as CSV files (see section 3 6.3)

SRl T iSave Data:i s
File Hame: {*.TAT 114
Cz\SECPOPSD
Cancel
t e: 14
! 4
1 I X I

MAPPLAN &

SITES £

1

1 ]

Figure 3.32 Save Data Form

3.6.5 Load Previous Results

Selecting Load Previous Results from the Results sub-menu displays the form shown in Figure 3.33. This form allows the
user to select previously calculated results. The form has fields for selecting the appropriate disk drive, directory, sub-
directories, and filename. Once these are chosen and the OK button is selected, the file is loaded into memory and the
results can be examined using any of the methods described above

| Lead Previous Data ih
File Name: |*.TT oK
C:\SECPOP9D
Cancel

PROBLEM.TST + [C: 1

g £ 3

5 MAPPLAN

g SITES

1 i

g ]

Figure 3.33 Load Previous Results Form
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Note' only results saved as ASCII text can be retrieved. Results saved in CSV format cannot be retrieved by SECPOP90
Also, since the results are saved in a format compatible with MACCS, the radial distances will be in kilometers The radial
distances can be changed back to miles by loading in the problem file for the results file after the results are loaded or
opening the problem form after the results are loaded and changing the Radial Units to miles (see section 3 4 1) If the
second method is employed, the user should review the radial distances and edit the values, if needed, to compensate for
round off error The user can close the Open Problem form by selecting Cancel, pressing ESC, or selecting Close from the
control box sub-menu

3.7 Performing Regional Calculations

A regional calculation may be performed by selecting the Calculate sub-menu (see Figure 3 34) from the main menu then
selecting Regional from the Calculate sub-menu Important note in order for the regional calculations to be displayed and
printed correctly, the MapPlan command from the Setup form (see section 3 9.2) must be run before the first regional
calculation After the MapPlan settings have been saved, it is no longer necessary to run the MapPlan setup command
unless the computer’s hardware configuration changes

Site Problem IEJCIMEXYN Results Setup Exit

$ite Specific

neglona

Figure 3.34 Calculate Sub-Menu

Selecting Regional opens the form shown in Figure 3 35 The Regional Calculation Setup form allows the user to enter all
of the information necessary to perform regional calculations

+

i Longitudinal 3pacing
fadii of €ircles (mi) of Circles (mi)

Population Hensity
Threshold
(People/Square mi) input Map Hame

Display results as: (o) $ircles () Foints

— e po s
Cislculate s Ciose ‘l

Figure 3.35 Regional Calculation Setup Form

Regional Calculation Setup Form Fields

The Regional Calculation Setup form (see Figure 3 35) consists of the following fields which are designed so that the user
may easily enter all of the regional-calculation specific information (all of the fields are required to perform regional
calculations)

Radii of Circles  the outermost radii of the circles in miles [see (2) in Figure 3 36] used in the regional population
density calculations Population densities are calculated within each circle in the following manner:
population densities are calculated for all persons located within 1, 2, 3, . 20, 30, 40, .. 170 miles
of the center of each circle. (The last radii will be equal to Radii of Circles which has a minimum
value of 1 and a maximum value of 170 ) If any one of these population densities equal or exceed
the Population Density Threshold, then a circle whose radii is equal to Radii of Circles will be
drawn on the output map (see Figure 3 40)
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Longitudinal the longitudinal spacing of the circles in miles [see (3) in Figure 3.36] The latitudinal spacing is

Spacing of half the longitudinal spacing and every other row of circles is offset by half of the longitudinal

Circles spacing If the longitudinal spacing is set to twice the radii, then the region will be completely
covered

Population the population density threshold in people per square mile that when equal or exceeded will cause

Density the circle in which the density was equaled or exceeded to be drawn on the output map [see (1) in

Threshold Figure 3 36 and Figure 3 40].

Input Map the name of the map from the secpop90\mapplan\maps directory (see Figure 2.1). There are maps

Name for each state and its surrounding states (the format of the names are nn_PLUS, where nn is the

state’s postal abbreviation), the four NRC regions (the format of the names are NRC_REGn, where
n is from 1 to 4), and a map of the continental United States (the format of the name is CONUS).

Display Results  select Circles to draw circles on the output map (see Figure 3.40) or Points to draw only points at
the center of all circles that equal or exceed the population density threshold

Figure 3.36 Radii and Longitudinal Spacing

Regional Calculation Setup Form Commands

The Regional Calculation Setup form has two command buttons Both are located at the bottom of the form and are used to
perform the regional calculations or close the Regional Calculation Setup form The command buttons are as follows.

Calculate begins the regional calculations and displays the Regional Calculation Status form (see Figure
337); and
Close closes the Regional Calculation Setup form
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Regional Calculation Status Form

There are two Regional Calculation Status forms. The first form displays the percent of the total number of circles
calculated (see Figure 3 37) The second form displays the total time (hh mm ss ss) for the calculations to complete (see
Figure 3.38) This second form is displayed at the end of the calculations

Important note: depending on the size of the circles and the size of the input map, calculations can
last from minutes to several days! Try not to use very small circles with very large regions.

- Calculation: Status
Percent Complete

13.323

Figure 3.37 Regional Calculation Percent Complete

The command buttons on the Regional Calculation Status form control the calculation and close the Regional Calculation
Status form If the calculation is not complete and the user selects the Close button then the user is asked to confirm that he
or she wished to stop the calculation (see Figure 3 24) If confirmation is received, the calculation stops, otherwise, it
continues If the calculation has completed and the user selects the Continue button; then the output map is displayed (see
Figure 3 40)

Total Time
Lu:z:w.za

entinue

Figure 3.38 Regional Calculation Total Time

3.8 Regional Calculation Results

Selecting Continue from the Regional Calculation Status form or Regional from the Results sub-menu (see Figure 3.39)
displays the Map Output form (see Figure 3 40) This is a MapPlan form which displays the most recent regional
calculation results The selected input map is displayed overlaid with the circles in which the population density threshold
specified in the Regional Calculation Setup form (see Figure 3 35) was equaled or exceeded

Site Problem Calculate JLIXINEEE Setup Exit

Fopulation Rosette
Pepulation tables +
SACLS Input File -+
eglona

Yave Results

{oad Previous Results

Figure 3.39 Results Sub-Menu

At the top of the output map display is the MapPlan menu bar that operates in a manner similar to the main menu of
SECPOP90 For the purposes of SECPOP90, only the File sub-menu of the MapPlan menu bar will be discussed Other sub-
menus can be accessed and help can be obtained by highlighting the desired selection and pressing the Fl key The user is
warned, however, that the version of MapPlan which is distributed with SECPOP90 lacks the features necessary to save
output files that have been changed -
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File Edit Maps Data Screen VUiew Preferences Locate [Redrav|

0 e — A

T T T TG T
Figure 3.40 Output Map

MapPlan File Sub-Menu

The MapPlan File sub-menu (see Figure 3 41) has four available commands The commands are as follows

Edit Maps Data Screen VUiew Preferences Locate
Export CGM
Load map
Print

Quit

Figure 3.41 MapPlan File Sub-Menu

Export CGM exports the output map in Computer Graphics Metafile (CGM) format. The CGM file can then be
imported or inserted by other graphics or presentation software When selected, the Export CGM
File form appears (see Figure 3 42) and prompts the user for the filename It is recommended that
the complete pathname be given. If only the filename is given then, the file will be written into the
secpop90\mapplan directory It is important to note that because of the limitations of this version of
MapPlan, the map output will be overwritten the next time a regional calculation is executed The
only way to save the output is by exporting it as explained above or saving the screen image as
discussed in section 2 1.

Load map loads a previously defined MapPlan map The maps can be found in the secpop90\mapplan\maps
sub-directory The maps available are described in section 3 7 The maps are selected by a form
similar in function to Figure 3 33. After the map is loaded, it can be exported as a CGM file or
printed -
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[\conus .cgnl] |

I oK I|§ancel|

Figure 3.42 Export CGM File Form

Print  prints the present output map to the printer Selecting this command opens the Print Current Image form The
current device is the selected during the MapPlan setup process (see section 3 9 2) The Print Current Image form allows
the user to select the paper size — legal or letter, print orientation — portrait or landscape; print resolution — low,
medium, or high, the number of copies, and, if the printer supports it, color printing

Paper size: 8.5 x 11
Orientation: Portrait
Resolution: Low
Num copies: One
Color: off

u]( I lﬁtup Jgancel I

Figure 3.43 Print Current Image Form

Selecting OK starts the print job. Selecting Cancel cancels the print job if it has not started (there is
no way to cancel a print job in progress from MapPlan) Selecting Setup displays the Print Setup
form (see Figure 3 44) The Print Setup form allows the user to select the printer output port

parameters

Output port:
Baud rate:

Parity: 0ad
Data bits: 8
Stop bits:

Figure 3.44 Print Setup Form

Quit exits the regional calculation output map display and returns to the SECPOP90 main screen

3.9 Customizing SECPOP90

Selecting Setup from the main menu displays the Serup form shown in Figure 3 45 This form allows the user to customize
various SECPOP90 file paths and the type of site-specific calculation results output that will be generated
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Sefault Site File Path

Setup

Befault #?reblem File Path

Lsncs

Default Sutput File Path

SITES

{ocation of Census Databases

Site-Specific Output File Format

CENSUS

(e} WACCS

) o8y

HapPlan ¢lose

Yave changesql

Figure 3.45 Setup Form

3.9.1 Setup Form Fields

The Setup form has six fields designed to allow the user to specify where all of the important input and output files are to
reside. The user can override many of these values using the File Open and Save As forms discussed earlier but, these
pathnames will normally be set to the paths that the user uses most often. For more information about pathnames, see your
operating system manual

Default Site File
Path

Default Problem
File Path
Default Output
File Path

Location of
Census
Databases

Output File
Format

the default path where site files are located Relative pathnames start at the directory where
SECPOPY0 is being executed

the default path where problem files are located Relative pathnames start at the directory where
SECPOP90 is being executed

the default path where output files will be saved Relative pathnames start at the directory where
SECPOP90 is being executed

the default path where the block-level population and county-level land fraction and economic
census databases are located Relative pathnames start at the directory where SECPOP90 is being
executed

select MACCS to save the site-specific calculation results in MACCS Site Data File compatible
format Select CSV to save the results in comma-separated variable format. This format encloses all
text strings within double quotes and separates all variables (including text strings) with commas.
Both file formats are ASCII text The differences between these two formats are illustrated by Table
32.

3.9.2 Setup Form Commands

The Setup form has three command buttons one for executing the MapPlan setup program, one for saving the user-defined
defaults, and the other to close the Setup form

MapPlan

Save Changes

NUREG/CR-6525

executes the MapPlan setup program for specifying the graphics mode, printer type, and printer
output options for the MapPlan regional calculation output This program does not support the
mouse Selections are made using the letters g, p, o, and ¢, along with the arrow keys and the return
key ESC may be pressed at any time to cancel the last operation Pressing the letter g allows the
user to select the graphic display adapter Pressing the letter p allows the user to select the output
printer or plotter Pressing the letter o allows the user to set up the output printer port Pressing the
letter e saves the MapPlan setup information and returns the user back to the SECPOP90 main
screen

immediately changes the default paths, file locations, and file formats It saves the changes to a
special SECPOP90 configuration file This file will be read the next time SECPOP90 is executed
and the default values that have been set by the user will be restored
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Close closes the Setup form Changes made will not be saved to<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>