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ABSTRACT 
 
In 1973 the U.S. Environmental Protection Agency (EPA) developed SecPop to calculate 
population estimates.  The Nuclear Regulatory Commission (NRC) adopted this program 
to perform siting reviews for nuclear power-plant construction and license applications.  
SecPop 4 represents the current version utilizing 2010 census data and 2007 economic 
data, which is the most recent available. At the same time SecPop 4 was created to be 
compatible with 2000 census and 2002 economic data. SecPop 4 supports site analysis, 
which evaluates population, land use, and economic data on a polar grid centered on a 
prescribed site.  The previous SecPop capability to support regional analysis is no longer 
available. 
 
This report contains a user’s guide on the use of the SecPop 4 structure and interface. 
At the time of this writing, the current version is 4.3.0, and that version is explicitly 
described herein.  
Descriptions of select underlying SecPop algorithms are provided. Descriptions of the 
development of the 2010 census file, 2007 county file, and the validation and verification 
testing of the SecPop 4 code are provided as attachments. 
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1.0 INTRODUCTION 

1.1 Background 
In 1973 the U.S. Environmental Protection Agency (EPA) developed SecPop to calculate 
population estimates.  The code used 1970 population census data and was created to support 
a study on air quality.  The NRC adopted this program to perform siting reviews for nuclear 
power-plant construction and license applications. 

With updates to census and economic data, a number of newer versions of SecPop were 
released. The previous two major SecPop releases were SECPOP90 (Ref. 1) and 
SECPOP2000 (Ref. 2). SECPOP90 supported both site and regional analyses.  The site 
analysis provides population and economic data estimates for any location within the continental 
United States.  Regional analysis assesses compliance of available sites against siting 
parameters (i.e., specific population density criteria); however, this feature was removed for 
SECPOP2000 because some of the software packages originally used for regional analysis are 
no longer available. Similarly, SecPop 4 only supports site analyses.    

1.2 Current Version 
An update to SecPop was necessary to utilize the 2010 census data. More recent economic 
data were also available.  Updating the code to accept the new data provided an opportunity to 
modify the SecPop interface to improve ease of use.   

SecPop 4 can perform calculations with 2010 and 2000 population data and 2007 and 2002 
economic data. There are no differences in the physical characteristics of the counties 
contained in the 2007 and 2002 files. Using best available and current data provides greater 
resolution (over 11 million census blocks) and realism to SecPop calculations.  

The most recently available economic data was from 2007 which was near the peak of a 
housing bubble.  This may cause the economic values presented in the code to be high, and 
users should verify that the values are appropriate, if necessary for detailed analyses.  

The values calculated by SecPop were compared to the raw data in the most recent census and 
county files and all tests passed. Additionally the current version was regression tested to 
previous versions and these tests all passed as well.  

The current version of SecPop at the time of this writing is SecPop 4.3.0 and this document is 
based on that version. However, this document is generally relevant to earlier versions (starting 
with 4.2.0) and subsequent versions of SecPop 4. 

1.3 Objective 
The objective of this document is to provide instructions to users on the application and use of 
the SecPop code.  The document provides step by step instructions on the setup and execution 
of site analyses in SecPop 4. 

1.4 Hardware and Software Requirements 
SecPop is a Java-based program that was developed to run on a personal computer. The 
SecPop 4 software requires approximately 500 megabytes of hard-disk storage. Currently, the 
executable file that is distributed to install SecPop 4 will only install on a Windows computer. To 
date, the installer has been tested on Windows XP™ and Windows 7™ operating systems.  The 
developers discourage installing and using SecPop on other operating systems.    
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2.0 USER’S GUIDE 
SecPop allows the user to estimate population, land use, and economic values related to a 
specific site. It creates a site file that is needed by MACCS to perform a site-specific 
consequence analysis.  

The initial inputs required for analysis are the coordinates, and a set of these is provided.  
Coordinates represent the reactor center for a single unit site or the center point between 
reactors at a multi-unit site.  Users should review the coordinates to ensure they represent the 
specific analysis of interest.   

The census files included with SecPop contain population and area information at the census 
block level and the county file contains economic information at the county level.  SecPop 
provides estimates based on radial distances from the site.  The user also selects a number of 
compass sectors for the grid. SecPop 4 supports 16, 32, 48, and 64 compass sectors. The 
choice of the number of compass sectors in the site file needs to be the same as the number of 
wind directions in the meteorological data file that is used in the MACCS analysis.  

Users should be aware that emergency planning zones (EPZs) are not established radially, but 
are based on local infrastructure or geographic features, such as interstates and rivers, that 
allow residents to clearly understand whether they are within the EPZ.  Users should ensure 
that the radial distances selected for specific analyses best represents the site under 
consideration. Similarly, the exclusion area surrounding a commercial power reactor site is 
generally not circular. The user should consider the actual shape of the exclusion area 
boundary when choosing a radius to represent it.  

2.1 Menus 

2.1.1 Main Menu 

SecPop 4 opens with the main menu, which consists of the following along the top: 

1. File: Import a MACCS site file, adjust the default file locations, etc. 
2. Problem: Create a new project, open an existing project, save or close a project. 
3. Calculate: Perform site-specific population and economic calculations. 
4. View Results: View results associated with the current calculations. 
5. Help: Identifies the current version number. 

 
The Preference command under the File menu opens a form that allows the user to choose the 
data files for SecPop to use and identifies the default locations for files as shown in Figure 2-1.  
The Census File option opens a dialogue window to the location of the current census file.  The 
2010 census (Census2010.bin) and the 2000 census (Census00.bin) are included with SecPop 
4. The 2010 file is selected by default upon installation.  
 
The Economic File option is used to change the county file. Data are available from 2007 
(County2007.dat) and 2002 (County2002.dat), with 2007 as the default selection. The 2002 
county file can only be used with the 2000 census file and similarly the 2007 county file with the 
2010 census file.  
 
The Problem Directory is used to select the default directory where projects and output are 
saved. The user needs to initially select the location where they want to save SecPop projects.  
This only needs to be done once unless the user wants to change the location at a later date. 
 
The Site Directory is used to change the default location of predefined site files. These site files, 
installed with SecPop, include the latitude and longitude for all U.S. reactors and some fuel 
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facilities (see Appendix A for complete list). It is unlikely the user would need to change this 
directory unless they manually move the files.  
 
Selecting Save closes the window while maintaining directory locations selected by the user.  

 
 

Figure 2-1 SecPop file preferences 

 

2.1.2 Problem Menu 

The Problem menu contains functions that allow basic management of a SecPop project. Under 
the Problem menu, the New option opens a window (see Figure 2-2) displaying the default 
problem directory and requests a project name.  
 
The Problem Directory is the same as the directory defined in the Preference form but can be 
modified by clicking the Problem Directory button. Next, the user enters a name in the Project 
Name field. A folder is created with this name in the selected directory, which is where the 
project file and any resulting output files are saved.  Selecting Save opens a project window that 
is described in later sections.  
 

  

Figure 2-2 New project window 

 
The Open option within the Problem menu opens a dialog window (Figure 2-3) showing the 
default Problem Directory and displays existing SecPop project files (.spproj extension). The 
user can additionally navigate to any other folder where SecPop project files have been saved. 
Choosing a file and selecting Open opens a project window that is described in later sections.  
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Figure 2-3 Open project window 

 
Once a project is open, the other options (Save, Save As, and Close) in the Problem menu 
become active. 
 
Selecting Save As creates a new project based on the current project. After the new project 
folder is created, SecPop saves the project file in the new project folder. 
 
Selecting the Close option closes the current project.  
 

2.1.3 Import Site File 

The Import MACCS Site File command under the File menu is not active unless a project is 
open. Selecting the command opens a dialogue window pointing to the default program 
directory and allows the user to select a MACCS Site File (.inp extension). A .inp file is a 
SecPop output file and does not need to have been created with the current SecPop version.  
Importing one of these site files populates several fields in the project tabs using values from the 
imported site file. Not every site file contains every needed SecPop input field, such as latitude 
and longitude. Comment fields in the imported site file are not copied to the project, except that 
the Problem Remarks field shows the name of the imported site file and the version of SecPop 
used to create it. This function allows the user to quickly create a new project from an existing 
site file. 
 

2.1.4 Help 

The Help menu provides the full title of SecPop and the version number. Context-sensitive help 
is not supported by SecPop. 

2.2 Basic Parameters 
There are three tabs at the bottom of the window allowing the user to toggle between the three 
project inputs: Basic Parameters, Site Definition, and Grid Definition. The default tab open upon 
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starting is the Basic Parameters tab, as seen in Figure 2-4. There are three inputs in this tab, as 
detailed below.  
 

 Problem Remarks: A text field where project notes, such as a justification for a 
population or economic multiplier, are entered. These notes are saved to the 
project file but are not echoed in any output file. This field is optional. 

 

 Population Multiplier: A field where a multiplier for the population is entered. The 
multiplier is applied uniformly to all census blocks that fall within the grid. The 
default value is 1.0. This multiplier is intended to facilitate calculations 
simulating years other than those represented by the census files. The U.S. 
census website has national and state level population estimates and 
forecasts that can be used to estimate an appropriate value for this multiplier. 
This field is required and currently must be a positive number less than or 
equal to 10. 

 

 MACCS Economic Multiplier: A field where a multiplier for economic values may 
be entered. The multiplier is applied uniformly to all economic values 
contained in the county file, such as agricultural sales and non-farm property 
values. The default value is 1.0. This multiplier is intended to facilitate 
calculations for years other than those represented by the county files. 
Typically, an inflation factor based on the consumer price index (CPI) is used 
as the multiplier. This field is required and currently must be a positive 
number less than or equal to 10. 

 

  
 

Figure 2-4 Basic parameters 
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2.3 Site Definition 
The second tab in the project window is Site Definition (Figure 2-5). The latitude and longitude 
representing the location of the reactor or other facility are entered on this tab.  

 

Figure 2-5 Site definition 

 

The four inputs on the Site Definition tab are defined as follows.  

 

 Site Remarks: A text field where any notes about the site, for example plant 
specific information like containment type, may be entered. These notes are 
saved to the project file but do not appear in any output files. This field is 
optional. 

 

 Name: A descriptive name of the reactor or facility.  This field is printed in the 
REAcct input files but not the MACCS site files and has no impact on the 
SecPop calculations.  This field is optional. 

 

 Latitude: The latitude of the site in degrees, minutes, and seconds. Latitude is 
considered north and must be between 0 and 90. Negative values are not 
allowed.  All three fields are required. Zeroes (0’s) must be entered if the 
minutes or seconds are equal to zero. 

 

 Longitude: The longitude of the site in degrees, minutes, and seconds.  
Longitude is considered west and must be between 0 and 180. Negative 
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values are not accepted. All three fields are required. Zeroes (0’s) must be 
entered if the minutes or seconds are equal to zero (0). 

 

SecPop 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.  
SecPop considers the continental U.S. to be from latitude 24 to 47 and longitude 67 to 125. If 
the coordinates are determined to be outside of the continental U.S., then SecPop displays a 
warning message. This message does not automatically stop the calculation.  
 
Often, latitude and longitude are given in decimal format instead of minutes and seconds. To 
convert latitude or longitude from a decimal to minutes and seconds or vice versa, use the 
following equations. The integer degrees portion does not need conversion.  

 

Decimals to minutes and seconds: Minutes = [(Decimal*60)] →Take only the integer  

               Seconds = (Remainder from above) * 60 

Example: Longitude of 72.5375 

  .5375*60 = 32.25 → Minutes = 32 

  .25*60 = 15 → Seconds = 15 

           Longitude of 72.5375 = 72o 32’ 15’’ 

Minutes and seconds to decimals:  Decimals = (Minutes/60 + Seconds/3600) 

 

2.3.1 Load Predefined Site Definition 

In addition to inputting the latitude and longitude of a site manually, there is an option to use one 
of the predefined site files that install automatically with SecPop by selecting Load Predefined 
Site Definition. A dialog window opens, initialized to the default directory for site files as 
specified in Preferences. This default directory contains a site file (.sit extension) for every 
operating reactor in the U.S. as well as some decommissioned reactors and some fuel facilities 
(See Appendix A for a complete list). Selecting any of these files automatically populates the 
latitude and longitude fields, as well as the Site Remarks text field with the site name and the 
date recorded in the site file.  

2.4 Grid Definition 
The third and final tab is the Grid Definition tab (Figure 2-6). The number of compass sectors, 
radial distances, and economic regions are set on this tab.  
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Figure 2-6 Grid definition 

 
The inputs of the grid definition tab are defined as follows. All inputs, except the Grid Remarks 
field, are required to perform a calculation.   
 

 Grid Remarks: A text field where any notes about the grid, for example 
justification for the radial distances selected, may be entered. These notes 
are saved to the project file but do not appear in any output files. This field is 
optional. 

 Current Distance Units: Radial distances must be entered in miles or kilometers.   
One of the two radial buttons must be selected. The user may automatically 
convert distance from the currently selected unit to the other unit at any time. 

 Number of Sectors: A drop-down menu that allows the user to choose the 
number of sectors in the spatial grid. The options are 16, 32, 48, and 64. 16 
sectors is the default selection.  The number if sectors in SecPop should be 
the same as NUMCOR in MACCS. It should also be the same as the number 
of wind directions in the meteorological data file used by MACCS. 

 Radial Distances: A table input field where the radii of interest for the problem, 
defined from the chosen latitude and longitude, are entered.  Input is limited 
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to 35 radii to maintain compatibility with MACCS.  At least two radii must be 
defined. The radii should be consistent with the number of radii (NUMRAD) 
and distances (SPAEND) to be used in MACCS. The radii and number of 
sectors are used to define a rosette around the facility for which each grid 
element has an assigned economic region number.  

 Figure 2-77 shows an example of a rosette that has sixteen sectors and nine 
radial rings. A sector is defined as a compass direction, while a grid element 
is a single cell in that direction.  
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Figure 2-7 Example rosette 

 

 Economic Regions: Selecting Regions opens a new window where economic 
regions are defined. This window is described further in the following section. 
At least two radii must be entered before the Regions window can open.  

 

2.4.1 Assign Economic Regions 

The final, optional, step before calculations are performed is to assign economic regions. 
Economic regions are defined by either importing an existing site file with economic regions 
already defined or by using the Assign Economic Regions form as described in the following 
section. 
 
If economic regions are not defined by the user, SecPop automatically defines the regions using 
a simple algorithm that does not account for the county composition of the grid elements and 
simply sets region numbers by ring.  
 
Selecting Regions on the Grid Definition tab opens a new window used to assign the economic 
regions, as shown in Figure 2-8. Within the window a table is created, using the number of 
sectors and the radial distances that the user defined. The table is initially blank. 

Sector (compass direction) 

Grid 
Element 



 

 2-9  

 
 

Figure 2-8 Assign Economic Regions form 

 
There are two options for determining economic regions. In the first option, the region numbers 
can be manually entered in the table. In the second option, the four region types displayed at 
the far left of the window can be set based on ring radii by using the pull-down menus. A 
detailed description of each type of region is provided below. Only the Exclusion Area type is 
required to contain at least one ring; the other three types may have between none and the 
remainder of the rings. 
 
The Assign Economic Regions algorithm automatically assigns region number 2, Water, to any 
grid element that has no land area in the associated census blocks. Region number 3, Empty, is 
assigned to grid elements that have no associated census blocks.  A large census block may 
span two or more grid elements, but is only assigned to the one grid element that contains the 
centroid of the census block, potentially leaving surrounding grid elements defined as Empty. 
 
 

 Exclusion Area: This is the area around the site that would be expected to have 
no population residing within it. Often the exclusion zone is defined for a 
reactor by the utility. This region type must contain at least the first ring. If any 
population is found in the defined exclusion area, this population is not 
included in the SecPop calculation and the message window in Figure 2-9 
provides a warning message. Each grid element within the exclusion area is 
assigned a region number of 1. 

 

 

Figure 2-9 Non-zero population message 

 

Exact Economic Values: In this region type, any grid element that is comprised exclusively of 
one county is assigned an economic region number that is the same as any other grid element 
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that is comprised exclusively of the same county. Any grid element in this region that contains 
two or more counties is assigned a unique number and the economic values of the counties in 
that grid element are averaged. In the above example, region number 4 is an individual county 
and 5 through 12 are mixed counties.   

 Radially-Averaged Economic Values: In this region type, every grid element that 
is in the same sector direction is assigned the same region number, unless 
the grid element is composed of a single county that has already had a 
number assigned to it. In the above example, this is demonstrated for the 
columns with radii of 25.0 and 75.0 km.  

 

 Uniform Economic Values: In this region type, every grid element is given the 
same region number unless the grid element is composed of a single county 
that has already had a number assigned to it. The sections with the same 
region number have economic values averaged over all represented 
counties, weighted by land area, total area, or population, depending on the 
value.  

 
Once the limits for each region type are set as desired, select Assign Economic Regions, at 
which point the region numbers are processed using the above criteria and the entries in the 
table are populated. In the Figure 2-8 example, economic regions have already been defined. A 
maximum of 99 regions are allowed by MACCS. If the number of economic regions in the table 
exceeds 99, the user needs to redefine the boundaries for the region types. 
 
Any grid elements with the same assigned region number have the same economic values 
calculated for it by SecPop. Once the economic regions are defined, Save closes the window 
and saves the assigned regions. The window can also be closed at any time without saving. 
 

2.5 Performing Site-Specific Calculations 
Once all the input fields for the three tabs in the project window have been entered, a site-
specific calculation may be performed by selecting the Calculate menu and choosing the 
Population command. At this point, the calculation window shown in Figure 2-10 opens.   

 

Figure 2-10 Calculation window 

 
When Calculate is chosen, SecPop checks to see if output files already exist in the project 
folder. If so, the message in Figure 2-11 appears, asking if output files should be overwritten. 
SecPop only checks for files with the default names, so renaming the output files or moving 
them into a new folder allows for multiple output sets to be saved in the project or other folder.  
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Figure 2-11 Calculation overwrite message 

 
Once SecPop has checked for output files, it checks whether all required fields have been 
assigned correctly. If the information is incomplete, an error message is displayed. The missing 
information must be provided before the calculation can proceed.  
 
Once the calculation begins, the number of records read starts to increase, while the initially 
gray bar begins to turn green, indicating calculation progress. At this point the Cancel button 
becomes active. Cancel, which is an irreversible operation, can be selected at any point during 
the calculation and causes a cancelation message to appear. Selecting OK in that message 
window returns the user to the initial state of the calculation window shown in Figure 2-10.  
 
Once the calculation is complete, output files are saved automatically and the calculation 
window closes. Selecting Calculate again repeats the just-completed calculation.  
 

2.6 Site-Specific Results 
Once the calculation is finished, the commands to view result files become active within the 
View Results menu. There are two main result files, a REAcct input file and a MACCS site file. 
Each of these is available in both a condensed and extended style. All four of these are saved 
automatically in the project folder as text files once the calculation is finished. Any text editor, 
such as Notepad, can be used to open or print the files. In addition to these files, two extended 
files are formatted as tab separated so they can be directly imported in Excel. Displaying 
populations using a graphic rosette is not supported in SecPop 4.3.  
 

2.6.1 MACCS Site File and Extended File 

The View Results menu provides the ability to view two of the output files: the MACCS Site File 
or the Extended Site File. Selecting either opens a new window within SecPop that displays the 
file. Figure 2-12 shows an example of the MACCS Site File.  
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Figure 2-12 MACCS site file 

 

The MACCS site file contains optional input to the MACCS consequence code. The file begins 
with two comment lines that give the date, SecPop version, project name, and parameter 
settings used to create the site file. Following are six integer values that specify the number of 
values that are included in the file. The other data fields in the MACCS Site File are described in 
Table 2-1.  

Table 2-1 MACCS site file data fields.  
 

Name Description Units 

Spatial Distances Distance to the outer radii of each ring Km 

Population Number of people in each grid element None 

Land Fraction Fraction of grid element area that is 
land 

None 

Region Index Economic region assigned to the grid 
element by SecPop 

None 

Watershed Index Water ingestion factor used for all 
material deposited in the grid element 

None 

Crop Season & 
Share 

Length of growing season and fraction 
of farmland used for each crop, defined 
for each crop type 

None 

Watershed 
Definition 

Washoff Rate and Ingestion Factor for 
each radionuclide considered in the 
liquid pathway model 

year
-1

 &  
Bq ingested / 
Bq in water 

Regional Econ 
Data 

Economic data calculated by SecPop 
for each economic region number  

Varied 
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Note: SecPop does not perform any calculations for estimating crop categories, water pathway 
isotopes, or watersheds.  The values in the Site File for those categories (watershed index, crop 
season, crop share, and watershed definition) are default values and there is no option for the 
user to adjust them. The values can be adjusted manually once the site file is created. 
 
The extended site file begins with same two lines of quality control information and is followed 
by two data records specifying the number of spatial intervals and wind directions. The 
remainder of the Extended Site File consists of data fields described in Table 2-2.  
 

Table 2-2 Extended site file data fields.  

 

Name Description Units 

Spatial Distances Distance to the outer radii of each 
ring 

Km 

Population Number of people in each grid 
element 

None 

Land Fraction Fraction of grid element area that 
is land 

None 

Farm Fraction Fraction of land area in grid 
element that is used for farming 

None 

Dairy Sales Fraction Fraction of total farm sales in grid 
element resulting from dairy sales 

None 

Agricultural Sales Total annual sales from all farms in 
grid element  

$/hectare of 
farmland 

Farm Value Farmland property value for the 
grid element  

$/hectare of 
farmland 

Non-Farm Wealth Non-farmland property value for 
the grid element.   

$/person 

 
This Extended Site File is available for the benefit of the user, and is not currently usable as a 
MACCS input. Note that the extended file provides economic values for every grid element, 
regardless of the economic regions defined in SecPop. The values are independent of the 
choice of economic regions.  
 
Both files are also automatically saved in the project directory. Additional information on the 
format and data fields for the MACCS site file can be found in NUREG/CR 6613, Code Manual 
for MACCS2: User’s Guide, Volume 1 (NRC, 1998).  
 
 

2.6.2 REAcct Output Files 

The View Results menu gives the user the option to view two output files related to the REAcct 
code: the REAcct Input File (a file created by SecPop that can be used as input to the REAcct 
economic model) or the REAcct Tab Separated File. REAcct is an independent economic model 
that interacts with the MACCS code and requires input calculated by SecPop. Selecting either 
file option opens a new window within SecPop that displays the file. Figure 2-13 shows an 
example of the REAcct Input File.  
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Figure 2-13 REAcct Input File 

 
Both files begin with two lines that give the date, SecPop version, project name, and parameter 
settings used by SecPop. The REAcct Input File then lists each grid element by radius, 
direction, and distance. For those elements that contain any census block, each county that is at 
least partially contained in the grid element is given. Each county is described by its name and 
FIPS code, as well as a population fraction and area fraction. In this case, population and area 
fractions refer to the fraction of the county population and area, respectively, that are contained 
within the grid element. If a county is completely contained within the grid, the sum of all 
population and area fractions in the REAcct file should be 1.0 for that county.  
 
The REAcct Tab Separated File contains all the same information, as well as economic values 
for the county, taken directly from the county file. This additional information is available just for 
the benefit of the user, and is not needed by the REAcct code. Both files are also automatically 
saved in the project directory.  
 

2.7 Exiting SecPop 
Selecting Exit from the File menu exits the SecPop program.  A message window opens, 
prompting the user to save the project settings of the current project (see Figure 2-14).  Closing 
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the message by clicking the X in the upper right corner cancels the exit process and returns to 
the project window.  
 

 

Figure 2-14 Save Project Settings form that opens upon exiting SecPop 
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3.0  COMPUTATIONAL METHODOLOGY 
 
The SecPop code uses block-level census data and county-level land-use and economic data to 
estimate the population, land fraction, and other economic information for each of the user-
defined grid elements.  The methodology involved can be broken down into (1) the algorithms 
used within the code to accomplish this purpose and (2) the database structures used for the 
block and county-level databases.  This chapter discusses the algorithms for population 
estimation and determining distances based on latitude and longitude. Other underlying code 
algorithms were considered unnecessary for inclusion in a document mainly intended for use as 
a user’s guide. Appendices B and C discuss the structures of the census and county files, 
respectively. 
 

3.1 Population Estimation and Density Algorithms 
For a user-defined site location and radial grid, SecPop establishes latitude and longitude 
boundaries that encompass the grid for computational optimization.  When a point 
(corresponding to a census block) is found to lie within the boundaries of the grid, the distance 
of that point from the site is calculated using the distance formula to determine if in fact the point 
lies within the outer limit of the grid.  If the point meets the distance criteria, it is then processed 
to determine the exact grid element in which it lies based on its radial distance and direction 
from the site.  The population associated with that data point is then added to the population of 
the appropriate grid element.  
 
The algorithm used to determine the latitude and longitude boundaries of the grid is discussed 
in Subsection 3.1.1.  The iterative algorithm used to determine the westernmost point in the 
census data file lying on or to the west of the western longitude boundary of the grid is 
discussed in Subsection 3.1.2.  Finally, the algorithms used to determine if a data point lies 
within the grid and to determine the specific grid element within which any point lies are 
discussed in Subsection 3.1.3. 
 

3.1.1 Boundaries Algorithm 

The heart of the boundaries algorithm is the calculation of distance (in km) per degree latitude 
and per degree longitude for a specific geodetic latitude.  The geodetic latitude is first converted 
to radians.  The corresponding latitude in the master coordinate system, which is geocentric, is 
then calculated using Equation 3-1: 
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  where 
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 = the geocentric latitude (radians) 

Rep = the polar radius of the earth, 6356.752 km 
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The geocentric radius, RGC, is then calculated using Equation 3-2: 

 
eq ep
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R R
R =

R sin + R cos 
        Equation A-2 

The distance (km) per degree latitude, DPDLAT, and the distance (km) per degree longitude, 
DPDLON, are derived using Equations 3-3 and 3-4: 
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GCGCRDPDLON         Equation A-4 

It can be shown that if the west-east longitudinal boundaries are established at the longitudes 
corresponding to the boundary of the outer radius of the grid on a latitude that intersects the 
site, the entire rosette lies between those same two longitudinal boundaries.  The values of 
those longitudinal boundaries can be found by dividing the outer radius of the grid by DPDLON, 
the distance per degree longitude at the geodetic latitude of the site. 

Finding the north and south latitudinal boundaries is more complex.  The distance per degree 
latitude decreases with increasing latitude.  To ensure that the boundaries encompass the entire 
grid, distance per degree latitude determined at the Tropic of Cancer is used for the half of the 
grid lying below the latitude of the site, and the distance per degree latitude determined at the 
site is used for the half of the grid north of the site.  As a result, the north and south boundaries 
are always outside the grid, but this is acceptable since the boundaries are used only to 
eliminate the census data points that do not undergo further processing.  

 

3.1.2 First Element Location Algorithm 

A binary search algorithm is used to determine the first point in the census data file that lies on 
or to the west of the western longitudinal boundary of the grid.  The set of records in the census 
data file is divided into two halves and it is determined in which half the western boundary lies.  
The procedure is then repeated concentrating on that half of the set.  This is continued until one 
of two situations occurs.  If two adjacent points are found which straddle the boundary, the 
easternmost record is marked.  If a point is found that lies on the western boundary, the records 
are searched backward sequentially until the first of the data elements is found that lies to the 
west of the boundary and that point is marked. 
 

3.1.3 Specific Grid Element Determination 

When a census data point is found to lie within the longitudinal and latitudinal boundaries of the 
grid, a SecPop algorithm calculates the surface distance (the distance measured along the 
surface of the earth) between the census data block center point and the site center point.  If the 
distance is less than the outer radius of the grid, then the census block lies within the region of 
interest.  Surface distance is calculated using the two-dimensional distance formula based on 
longitudinal and latitudinal distances.  Longitudinal distance is calculated by multiplying the 
difference in longitudes between the site and the element by the value of DPDLON calculated 
for the site.  Similarly, latitudinal distance is calculated by multiplying the difference in latitudes 
by an average DPDLAT.  Since values for DPDLAT vary significantly with latitude, the value 
used is the average of the value calculated at the site center and the value at the census block 
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center.  The census data element is then located within a radial ring based on this surface 
distance.   
 
Once it is determined that a data element lies within the grid, it is then necessary to determine in 
which of the grid elements the census data point lies.  The angle (measured clockwise from true 
north) of a line from the site center to the census block is found from Equation 3-5: 
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de

x
=tan

y


 
 
 

         Equation A-1 

  where 

de = the angle made between a line from the site to the data element and 

true north 
x = the distance from the longitude of the data element to the longitude of 

the site 
y = the distance from the latitude of the data element to the latitude of the 

site 
 

This value, de, is then used to determine the specific grid element in which the data point lies. 
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Table A-1 lists all the site files provided with SecPop 4.3.0 in the SecPop\Sites directory. 
The coordinates provided with each site were obtained from aerial views using publicly 
available software.  For precise estimates, users should confirm site specific 
coordinates.  
 

Table A-1 SecPop 4.3.0 site file listing. 

 

Advanced Medical Systems.sit Hematite - Combustion Engr.sit Prairie Island.sit 

Arkansas.sit Honeywell.sit Quad Cities.sit 

Beaver Valley.sit Hope Creek.sit Rancho Seco.sit 

Big Rock Point.sit 
Idaho NatL Engineering And 
Environ.sit Richland Framatome.sit 

Braidwood.sit Indian Point.sit River Bend.sit 

Browns Ferry.sit Joseph M Farley.sit Robinson.sit 

Brunswick.sit Kewaunee.sit Safety Light Corp.sit 

Bwx Technologies.sit Lacrosse.sit Salem.sit 

Byron.sit Lasalle.sit San Onofre.sit 

Callaway.sit Limerick.sit Seabrook.sit 

Calvert Cliffs.sit Maine Yankee.sit Sequoyah.sit 

Catawba.sit Mallinckrodt.sit Shearon Harris.sit 

Clinton.sit Mcguire.sit South Texas.sit 

Columbia Gen Sta.sit Millstone.sit Squibb.sit 

Comanche Peak.sit Monticello.sit St Lucie.sit 

Cooper.sit Morris General Electric.sit Surry.sit 

Crystal River.sit Nine Mile Point.sit Susquehanna.sit 

Davis-Besse.sit North Anna.sit Three Mile Island.sit 

Diablo Canyon.sit Nuclear Fuel Services.sit Trojan.sit 

Donald C Cook.sit Oak Ridge.sit Turkey Point.sit 

Dresden.sit Oconee.sit Vermont Yankee.sit 

Duane Arnold.sit Oyster Creek.sit Virgil Summer.sit 

Fermi.sit Paducah.sit Vogtle.sit 

Fitzpatrick.sit Palisades.sit Waterford.sit 

Ft Calhoun.sit Palo Verde.sit Watts Bar.sit 

General Atomics.sit Peach Bottom.sit Westinghouse Elec Corp.sit 

Ginna.sit Perry.sit Wilmington Ge.sit 

Grand Gulf.sit Pilgrim.sit Wolf Creek.sit 

Haddem Neck.sit Point Beach.sit Yankee Rowe.sit 

Hanford Meteorological 
Tower.sit Portsmouth.sit Zion.sit 

Hatch.sit   

 

Appendix A Site Files 
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This section describes the development of the 2010 census file for the SecPop code.  All 
information needed to create the 2010 census in SecPop was obtained from the U.S. Census 
Bureau. The data set included extraction software, the interface for which can be seen below in 
Figure B-1. 
 

 

Figure B-1 Launch screen of census data extraction software 

 
In order to obtain data down to the census block level, it is important to select the SF1 United 
States Summary as the Current Database as opposed to the SF1 National. It is not necessary 
to save the current workspace.  

Appendix B 2010 Census File Creation 



 

 B-2 

 

 

Figure B-2 Pick geography tab of census data extraction software 

 
Selecting Next > leads the user to the Select Geography tab, as shown in Figure B-2. Selection 
of the Block (101) geography option automatically leads to the writing of the name of each block 
in the output file as well as a unique numeric key for each block that contains the 5-digit state 
and county FIPS code as the leading 5 digits. The census blocks in the 2010 census cover the 
entirety of the United States, including national parks and other types of federal land.  
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Figure B-3 Output tab of census data extraction software 

 
The next tab, Output (Figure B-3), specifies the location and format of the output file or report. 
The Report option gives some pre-defined formats, but none of these were determined to be 
useful for this work, so the simpler File option was used. The file format used was to save 
directly as an Access database, which can then be manipulated using the Access query 
functionality. Another option is a comma-separated text file (.csv) so that manipulation could be 
done in Excel. However, this file proved too large (over 11 million rows) to be processed by 
Excel.  
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Figure B-4 Variables tab of census data extraction software 

 
The final step is to choose the output variables from the Variables tab, shown in Figure B-4. The 
five variables displayed in the window on the right side (land area, water area, latitude, longitude 
and population count) were used to create the census file. All five are contained within the 
Geographic Identifiers folder. Area (at least at the block level) is output in units of 1x10-6 km2 (1 
m2). State (FIPS) and COUNTY can also be included to create the 5 digit FIPS code, if it is not 
extracted from the 24-digit block key that is automatically output. Extraction of the block-level 
data took approximately an hour. 
 
Final formatting was done in Access and includes: 
 

 Extraction of the FIPS code from the long key 
 

 Addition of a sequentially increasing ID (key field) for each census block for 
searching purposes 

 

 Storage of latitudes and longitudes as 4-byte floating point numbers 
 

 Sorting the data in descending order of longitude 
 

 Writing a program to convert the data to a binary file, which is more efficient both 
in terms of file size and access speed, than a text file 
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Table C-1 Fields input in the 2007 county file. 

Field name Explanation of field 

FIPS Unique identifier number for each county 

State Name of State 

County Name of County 

LandFrac Fraction of county’s total area that is land as opposed to water (-) 

FarmFrac Fraction of county’s total land area that is used for farming (-) 

DairySalesFrac Fraction of farm sales resulting from dairy production in county (-) 

FarmSalesHect Total annual sales from all farms in a county ($/hectare of farmland) 

FarmValueHect Farmland property value for the county ($/hectare of farmland) 

NonFarmPerson Non-farmland property value for the county ($/person) 

farm_frac_notes “ex” refers to a county not listed in the ag census. We assumed that 
no agriculture exists in the county.  
“b” indicates that farm area from the ag census is slightly larger than 
land area from the census. In these cases, the farm area is set equal 
to the land area. 

Dairy_Sales_notes “d” indicates that data are withheld from ag census to avoid 
disclosing information for individual farms. 
“-“ represents a value of 0. 
“ex” indicates a county not listed in ag census. We assumed no 
agriculture exists in the county. 

farm_sales_notes “d” indicates that data were withheld from ag census to avoid 
disclosing information for individual farms.  
“-“ represents a value of 0.  
“ex” indicates that county is not listed in ag census. We assumed no 
agriculture exists in the county. 

farm_value_notes “d” indicates that data were withheld from ag census to avoid 
disclosing information for individual farms.  
“-“ represents a value of 0.  
“ex” indicates that county is not listed in ag census. We assumed no 
agriculture exists in the county. 

nonfarm_value_notes “pci” means per capita income was combined for an independent city 
and its neighboring county. The same value for PCI is used for both. 

City_notes “IC” means this county is actually an independent city that has its 
own FIPS code. 

 
Table C-1 lists every field input into the 2007 county file. Every value in the county file except 
land fraction and non-farmland property value (as well as most of the notes fields) came directly 
from the Agricultural Census. The raw data, along with a data query tool, was downloaded from 
the U.S. Department of Agriculture website: 
http://www.agcensus.usda.gov/Publications/2007/Online_Highlights/Desktop_Application/.  
 
A screenshot of the data query tool is shown in Figure C-1 below.  

Appendix C 2007 County File Creation 
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Figure C-1 Data query tool for agricultural census 

 
The data sets in Table C-2 are what need to be extracted from the Agricultural Census. The 
name of the data item in the table is an exact copy of what is displayed in the data query tool. 
The table also lists the Data Type that needs to be selected and the table (listed as the exact 
name) within the Agricultural Census in which each can be found. Once the correct table and 
data set are chosen, select Get Data. A new screen pops up, displaying the data. Select Export 
CSV to create a text file than can be opened in Excel and manipulated. 
 

Table C-2 Data extracted from agricultural census. 

 

Field Data type Table name Data item 

1 State – County 
Data 

Table 1. County Summary 
Highlights 

Land in farm (acres) 

2 State – County 
Data 

Table 2. Market Value of 
Agricultural Products Sold 
Including Direct Sales: 
2007 and 2002 

Total Sales (see text) ($1,000, 
2007) 

3 State – County 
Data 

Table 2. Market Value of 
Agricultural Products Sold 
Including Direct Sales: 
2007 and 2002 

Total Sales (see text)\Value of 
sales by commodity or 
commodity group\Livestock, 
poultry, and their products\Milk 
and other dairy products from 
cows ($1,000, 2007) 
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4 State – County 
Data 

Table 8. Farms, Land in 
Farms, Value of Land and 
Buildings, and Land Use: 
2007 and 2002 

Farm and land in farms\Estimated 
market value of land and 
buildings ($1,000, 2007) 

5 US – State Data Table 1. Historical 
Highlights: 2007 and 
Earlier Census Years 
(Except AK & HI) 

Estimated market value of all 
machinery and equipment 1/ 
($1,000) 

 
Once all the necessary data sets have been extracted, some conversions and calculations need 
to be done to get the data into the proper format for the county file. The first step is to convert 
farm land from acres to hectares, using a factor of 0.404686. Dairy fraction is calculated by 
dividing the 3rd data set by the 2nd. The value for farm sales is equal to the 2nd data set divided 
by the converted farm area.  
 
The final step is the calculation of farm property value, which combines data from fields 4 and 5. 
To calculate this, first the state-level total for machinery and equipment is converted to a county-
level amount by using the percentage of farm land in each county in the state. This value is then 
added to the value of land and buildings that is available at the county level. Finally, the 
summed value is divided by the county farmland in hectares. The value of machinery and 
equipment is about 10% of the value of land and buildings and was not included in the 2002 
county file.  
 
Farmland property values calculated using this method are 1.2 to 2 times higher in 2007 than in 
2002. This is considered reasonable, considering inflation and changes to the market in this 5 
year period, as well as the addition of farm machinery and equipment to the calculation. 
 
Land fraction comes directly from the 2010 U.S. Census. There were no major changes to 
county areas between 2007 and 2010. Details on how to extract information from the U.S. 
Census software can be found in Appendix B. Values available from the census at the county 
level are land area and water area. By summing the two and dividing land area by the sum, land 
fraction can be calculated.  
 
Dividing the land area from the census by the farm area from the agriculture census gives the 
value for farm fraction. There were a few cases where the amount of farmland from the 
agriculture census slightly exceeded the county size from the census file, meaning essentially 
the entire county is farmland. For these cases a value of 1 was input in the FarmFrac field and a 
note of “b” was input in the farm_frac_notes field.  
 
There needs to be a one-to-one correspondence between the FIPS codes in the county file and 
those in the census file. A cross-comparison was done between the two files, which found that 
there were a number of independent cities that have census data but were not present in the 
agriculture census. These were Baltimore, St. Louis, Washington D.C. and 36 cities in Virginia. 
A review of these cities concluded that they were omitted from the agricultural census because 
there was no agriculture to report, not that data were neglected. This conclusion was based on 
the fact that the three largest independent cities in Virginia were actually included in the 
agriculture census. Therefore, the other independent cities were added to the county file with 
values of zero for agricultural values and a note of “ex” was included in all agricultural note 
fields. Additionally a note of “IC” was included in the City_notes field.  
 
The agriculturally related notes fields for the remaining counties could have either a code of “-” 
or “d” input. The “-” code signified that no value was available for that field in the specific county, 
meaning that likely there was no agriculture and/or dairy production in the county. The “d” code 
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meant that the value was known, but it was withheld to prevent confidential sale information 
from being revealed for a single farm. Both the “-” and “d” codes were translated to a value of 0 
in the actual data fields.   
 
Using the above methodology produces every field needed for the county file except for non-
farmland property value along with the respective note field.  
 
Non-farmland Property Value 
 
Calculation of non-farmland property values was the most complex step of the process, since 
exact county-level values are not readily available, so a calculation methodology was utilized. 
First, using a set of known or readily accessible inputs, defined in Table C-3, two calculations 
(Equations C-1 and C-2) are performed resulting in a national average for non-farmland 
property value. Additional information on each variable and the source for each’s value is 
provided in the following sections. 
 

Table C-3 Inputs to calculations for non-farmland property value. 

 

Input Definition of Input Acronym 

RTWus Reproducible tangible wealth US 

POPus Population US 

VFAus Value of Farm assets US 

VFHPus Value Farm Household Possessions US 

VSLus Value of Suburban Land in the US 

UBLus Amount of urban and built-up land in the US 

LPAus Average housing units per acre US 

FLVus Average fraction of house cost due to land 
value US 

MHVus Median Housing Value US 

PCIus Per Capita Income US 

 

     Equation C-1 

 

   Equation C-2 

 
 

Having calculated a national average for non-farmland property value, a conversion can be 
made to a county-level property value by using a ratio of the national per capita income to each 
county’s per capita income (Equation C-3). This assumes that on the county level, per capita 
income is directly proportional to property value. 
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          Equation C-3 

 
This method of calculating a county level value for non-farmland dates back to NUREG 1150, 
which was published in 1990. A new methodology for non-farm property value was researched, 
however no alternative was found for which the required information was readily available. The 
current method was reviewed by two Sandia economists and was determined to be applicable 
and defensible. It is recommended that this process be repeated when a 2012 county file is 
created. 
 
Values for the Calculation of Non-Farmland Property Value 
 
The values for the variables RTWus, PCIus, and PCIco are all available from the Bureau of 
Economic Analysis. BEA data sets are available from the Interactive Data tab on their website: 
http://www.bea.gov/itable/, a screenshot of which is seen in Figure C-2.  
 

 

 

Figure C-2 BEA interactive data webpage 

 
Reproducible Tangible Wealth US (RTWus) 
Select Fixed Assets, from the main screen in Figure C-2. On the following screen, select Begin 
Using Data and then Section 1 Fixed Assets and Consumer Durable Goods. Within Section 1, 
open Table 1.1 Current-Cost Net Stock of Fixed Assets and Consumer Durable Goods (A). The 

http://www.bea.gov/itable/
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needed value is Line 1 Fixed assets and consumer durable goods, which is displayed in Figure 
C-3.  
 
 
 

 

 

Figure C-3 BEA fixed assets table 1.1 

 
This value is a net stock value versus the gross stock value, which is what is needed in SecPop 
4. Gross stock value refers to the original, total value, while net stock value accounts for the 
effects of depreciation. SecPop calculates a replacement cost, which is closer to the original 
value and so SecPop uses the gross not net value. The BEA no longer reports gross stock 
value. To convert between net and gross, a conversion factor of 1.73 is used. This comes from 
a BEA report from 1997 (Katz and Herman “Improved Estimates of Fixed Reproducible Tangible 
Wealth”) which can be found at the following link: 
 
http://bea.gov/scb/pdf/national/niparel/1997/0597niw.pdf 
 
 A more current reference was researched but not found. This research should be repeated 
before future county files are created.  
 
Per Capita Income National Average (PCIus) 
The process to extract this value is similar to the previous process. From the same start screen, 
select National Data - GDP & Personal Income then Begin using Data. Select Section 2 
Personal Income and Outlays then Table 2.1 Personal Income and Its Disposition (A) (Q). The 

http://bea.gov/scb/pdf/national/niparel/1997/0597niw.pdf
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needed value is line 1 Personal Income – this is the total income for the entire U.S. population 
and quarterly values are given.  
 
To convert this value into a per capita income, divide by the total U.S. population.  
 
If the needed value does not fall into the range of years given, select Options above the data 
and change the first and last year values to enclose the period needed. 
 
Per Capita Income on the County Level (PCIco) 
The process to extract this value is similar to the previous processes so no additional figures are 
displayed. From the same start screen, select Regional Data - GDP & Personal Income then 
Begin using Data. Open the last menu: Local Areas Personal Income and Employment and 
select the first choice – Personal income, per capita personal income and population (CA1-3). 
Select county as the major area, then Next Step. Choose All counties in the U.S. then Next 
Step. Unit of Measure should be Levels. Select Per capita personal income (dollars) for 
Statistics. Select Next Step. Choose the year or years needed and then Next Step. Finally, 
download the data set or sets as an XLS file (Microsoft Excel format). As this value is already 
given per capita, no division by population is necessary. 
 
U.S. Population (POPus) 
U.S. population, both current and historical, can be found on the census website: 
http://www.census.gov/popest/index.html . This page is shown in Figure C-4.  
 

 

 

Figure C-4 U.S. census population estimates website 

 
Under the Quick Links on the far left of the page, select Historical Data, unless the needed 
value is for the current year. On the next page, pick the decade and on the following, the data 

http://www.census.gov/popest/index.html
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year. Select National Tables. Download the XLS file under the Monthly Population Estimates 
header and choose the month the most closely corresponds to the quarterly national income 
data. 
 
 
Value of Farm Assets in the U.S. (VFAus) 
The value of farm assets is available from the Economic Research Service, a branch of the U.S. 
Department of Agriculture (USDA). Their farm statistics can be found at the following website:  
 
http://www.ers.usda.gov/data-products/farm-income-and-wealth-statistics.aspx#.UfGWxXe3O3o 
 
Depending on the year from which the value is needed, open either the Balance sheet of the 
U.S. farming sector, 2009-2013F or U.S. farm sector balance sheet, 1960-2011 – both open as 
an Excel spreadsheet. Either the first or second line of the spreadsheet will be titled Farm 
Assets. This is the needed value for the county file and includes real estate, livestock and 
poultry, machinery and motor vehicles, crops, purchased goods and financial assets. 
 
Value of Farm Household Possessions in the U.S. (VFHPus) 
No referable source was found for the value of household possessions in farms. Because of this 
an assumed value of $20,000 in possessions per farm was used and multiplied by the number 
of farms in the U.S. in 2007. The value is very small when compared to farm assets and 
reproducible tangible wealth, so the assumption has only a minor effect on the calculation, even 
if it was significantly increased or decreased to zero. In 2002, a value of zero was used, so even 
though the value per farm is an assumption, it is more credible than a value of zero. 
 
Value of Suburban Land in the U.S. (VSLus) 
This value is calculated using the other variables and equations above 
 
Amount of Urban and Built-up Land in the U.S. (UBLus) 
The amount of urban and built-up land in the U.S. was found in the National Resources 
Inventory (NRI) report. The report is available from the Natural Resources Conservation Server 
(NRCS) website, which is a branch of the USDA. The current website for the report is:  
 
http://www.nrcs.usda.gov/wps/portal/nrcs/main/national/technical/nra/nri/ 
 
The latest version is from 2007 and is available as a PDF. Developed land is a plot on page 7 of 
the latest report, which had a value of 111.2 million acres in 2007. This value includes large 
urban and built-up areas, rural transportation and small built-up areas. 
 
Average Housing Units per Acre in the U.S. (LPAus) 
The value for housing units per acre was informed by data found in the American Housing 
Survey, which is available from the U.S. Census Bureau website at: 
 
http://www.census.gov/housing/ahs/ 
 
Select the Publications tab, then National Summary Report and Tables. This page contains the 
summary reports from every two years which can be downloaded as a PDF. 
 
The AHS, in Table 1A-3 Size of Unit and Lot – All Housing Units, provides a median lot size for 
1-unit structures. In 2007 this value is .35 which gives an average of 2.86 housing units per 
acre. However this does not include multi-unit properties, which would certainly have the effect 
of increasing the number of units per acre.  
 

http://www.ers.usda.gov/data-products/farm-income-and-wealth-statistics.aspx#.UfGWxXe3O3o
http://www.nrcs.usda.gov/wps/portal/nrcs/main/national/technical/nra/nri/
http://www.census.gov/housing/ahs/
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In 2007, single unit properties were 76% of the total units. The remaining 24% contains multi-
unit properties from 2 to 50 or more units as well as mobile homes and trailers. Assuming an 
average of 5 units per multi-unit property and the same median lot size as for 1-unit structures 
would give a total of 5.6 housing units per acre.  
 
In the 2002 county file, a legacy value of 5 was used. Based on available data, this is a 
reasonable value and is continued to be used here. For the 2012 county file, the same 
confirmation calculation should be performed and the value should be updated if it is 
significantly different than the legacy value of 5. 
 
U.S. Median Housing Value (MHVus) 
The value for median housing value also used data from the American Housing Survey, the 
location of which was given previously. Table 1A-7 Financial Characteristics – All Housing Units, 
gives a median housing value for owner occupied homes. In 2007, this value was $191,471 and 
represented 60% of total housing units. A median value was also provided for For-sale or Sold 
vacant units. However this value only represented 2% of total units which would not change the 
value for owner occupied homes significantly. There were no housing values available for the 
remaining 38%. Because of this the decision was made to use just the value for owner occupied 
homes. In the future, if additional information is available, it should be incorporated.  
 
Average Fraction of House Cost due to Land Value in the U.S. (FLVus) 
In previous county files, an assumed value of 0.2 was used for the average fraction of housing 
cost due to land value. This was a legacy value that seems to date to about 1970. A more up-to-
date discussion of this value (Ref. 1) was found in the Journal of Monetary Economics. Figure 2 
Land’s share of home value is found on pg. 13 of that report. This shows the trends from 1975 
to 2007. The 2007 value of .45 from the report, used for the county file, represents one of the 
largest differences between the value of non-farm property between 2002 and 2007. Since the 
graph only goes to 2007, a new source be needed for future county files.  
 
Note: the inverse of this value is a usable surrogate (although not an exact replicate) for the 
FRNFIM variable in MACCS which is the fraction of nonfarm wealth in the region due to 
improvements.  
 
Conclusions 
 
This section lays out a method for a calculating a national average for the non-farmland property 
value. This is converted to a county-level value using a ratio of national per capita income (PCI) 
to each county’s per capita income as described in the equations above. This assumes that 
personal wealth and property values are directly proportional to income.  It was found that for 
the independent cities in Virginia, BEA reported a single PCI for both the city and its neighboring 
or surrounding county. Since these are separate in the county file, the same PCI value was 
used to calculate non-farm property values for both the city and county and a code of “pci” was 
input in the “nonfarm_value_notes” field for each.  
 
The final value calculated using the above method for non-farm value is about twice as large in 
2007 as in 2002. The two factors with the largest impact on this increase are MHVus and 
FLVus. The median housing value is about two times higher in 2007. This is not unexpected 
since 2006-2007 represents the peak of the housing bubble in the United States. The fraction of 
housing cost due to land value is also related, although not directly proportional, to the housing 
market. It is not surprising that the value would be significantly larger in 2007 than 1970 as the 
housing market has increased fairly consistently over this entire period. The two observations 
are logically justifiable and are also backed by available data.  
 



 

 C-10 

The SecPop county file is only able to capture a snapshot in time for economic values. In this 
case, that snapshot is at the tail end of the housing bubble. It is anticipated that in the 2012 
county file, non-farm values will have decreased or remained level with 2007 values since the 
economic downturn following the collapse of the housing market bubble more than balances 
any increases due to inflation or other factors.  
 
All the data sets described above were compiled in an Excel spreadsheet and then imported 
into Access. The query functionality in Access is then used to create the final text file needed for 
the SecPop code. Data for Alaska and Hawaii were removed from the county file, as neither of 
these is likely to be within the modeled area for any of the U.S. nuclear reactors.  
 
Note that the values for VNFRM calculated on a grid-element basis by SecPop are input to 
MACCS through the site file, however there is no direct MACCS input for VNFRM. Rather, 
MACCS requires an input value for VALWNF. While these two variables have equivalent units 
and definitions they are used separately within the MACCS code. VALWNF has a single value 
for the entire grid and is used to determine which grid elements to condemn. If no site file is 
used, VALWNF is also used to calculate losses when the property in a grid element is 
condemned. If the site file is used, VNFRM is used to calculate losses when a grid element is 
condemned. The same explanation is true for the MACCS variables VALWF, FRCFRM, 
FRMPRD, and DPFRCT – they have a surrogate in the SecPop site file but a single grid-wide 
value must still be specified for MACCS. SecPop can be used to calculate averages for these 
single value inputs. MACCS can run without the use of a site file when generic or site-
independent analyses are required.  
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