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A CELL-RASED LAND USE SCREENING PROCEDURE 
FOR REGIONAL SITING ANALYSIS 

J. S. Jalbert 
J. E. Dobscn 

ABSTRACT 

An energy facility site-Screening methodology which permits 
the land resource planner to identify candidate siting ireas has 
been developed by personnel in the Regional and Urban Studies 
Section of Oak Ridge National Laboratory. Through the use of 
spatial analysis procedures and coaputer graphics, a selection 
of candidate areas is obtained. Specific sites then aay be 
selected froa aaong candidate areas for environmental impact 
analysis. 

The computerized aethodology utilizes a cell-based geo­
graphic information system for specifying t!ie suitability of 
candidate areas for an energy facility. The criteria to be 
considered aay be specified by the user and weighted in terms 
of importance. Three primary coaputer programs have been 
developed. These programs produce (1) thematic aaps, (2) prox­
imity calculations, and (3) suitability calculations. Progri 
are written so as to be transferrable to regional planning or 
regulatory agencies to assist in rational and comprehensive 
power plant site identification and analysis. 

* On leave froa Denison University. 
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I. INTRODUCTION 

This report describe* an automated power plant site-screening pro­
cedure designed to assist Che land resource planner or regulatory ot ti-ial 
in identifying and specifying Che suitability of land parcels within a 
potential siting region for various types of land uses. The Maryland 
Power Plant Siting Project (MPPSP),- for which these computer programs 
wore developed, focuses upon assisting the state in identifying possible 
sites for power plants. It is intended that the procedures also should 
provide valuable assistance in other types of land use or facility 
location decisions. 

The concensus of our research findings at Oak Ridge National 
Laboratory (ORNL) is chat energy-facility siting must be viewed in the 
context of a spatial hierarchy of physical, social, and economic systeas. 
Site selection should proceed from Che regional Co Che local scale, with 
emphasis placed on different criteria ac each level. In this manner 
only a minimum of informatics needs to oe considered at each scale. The 
amount and type of daca considered are determined by Che areal units of 
observation. The suitabilicy of a particular area is determined through 
iterative screenings starting from small-scale (large area) analysis and 
stepping down to large-scale (small area) analysis. The Maryland study 
represents a large-scale analysis. 

Large-scale analyses focus on siting considerations which may vary 
considerably over small areas. Appropriate variables are land-surface 
slope, land use, vegetation, soils, water, and geologic structure, among 
others. Such geographic characteristics form highly discontinuous 
surfaces. The ultimate goal is to identify candidate areas considerably 
larger than a single site from which specific potential sites can be selec­
ted fvr further analysis by utilities or resource planners. An excensive 
geocoded data base is required because of Che need Co characterize 
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numerous areal units (cells) equal to or smaller than the size of an 
average power plant site. 

It was a purpose of the Maryland Power Plant Siting Project (MPPSP) 
to explore cell-based analysis procedures and to develop appropriate tools 
to implement this methodology. A complete description of the research 
is presented in The Maryland Power Plant Siting Project: An Application 
of the ORNL Land Use Screening Procedure.2 It is the purpose of this 
document to (1) present a detailed description of the cell-based 
methodology, (2) provide a 'jser's guide to the ORNL cell-based programs, 
(3) provide program documentation for the ORNL cell-based programs, and 
(4) outline the data base used in the MPPSP as an example r.f the type 
of data thai, can be manipulated in such a method. 

A cell is an artificially defined area on the surface of the earth 
and is assumed to be regular in shape and uniform in its characteristics. 
Varying sizes are possible, and the appropriate size ultimately must be 
based upon the scale of the siting effort. 
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2. METHODOLOGY 

,_2.1 Ceocoding System 

As previously noted, the fundamental areal unit in this analysis 
is the cell on which all data are defined. Its characteristics an<i 
position with reference to other cells represent the geography of a 
region. The sine of a cell determines the spatial resolution of the 
analysis and the amount of effort needed to process information for a 
study region. A cell should be of sufficient size to provide the re­
quired resolution for a given problem. A 100-acre cell is too large for 
siting a 10-acre activity; it provides too little resolution. In contrast, 
a 1-acre cell used for siting a 1000-acre power plant provides more reso­
lution than necessary and generates a volume of data that nay be unmanage­
able even with computer assistance. 

The cell size used in the Maryland study is 91.8 acres, or 2000 ft 
on a side. This provides sufficient resolution for siting a 1000-acre 
power plant and yet retains a manageable number of cells. Approximately 
31,000 cells were used for the northern tier of eight counties examined 
in this study. 

Each cell is referenced graphically according to the Maryland State 
Plane Coordinate System. The state plane coordinates, however, must be 
converted to a system which is easily handled by the computer. If we 
let column number and row number be the horizontal and vertical position 
of the centroid of any given cell, then in state plane coordinates, 
easting positions (in feet) are equal to [2000 * (column number - 1)] + 
90,000, and northing positions (in feet) are equal to 700,000 - [2000 * 
(row number - 1)J. With this notation, the northern tier of counties in 
Maryland is represented by cells with column numbers from 1 to 530 and 
row numbers from 1 to 110. 

The cell size was previously determined for planning purposes by 
the Maryland Department of State Planning. 
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2.2 The Maryland Data Base 

The Maryland Data Base consists of data and information obtained from 
the Maryland Automated Geographic Information System (MAGI) and addi­
tional variables digitized by OWL staff (Table 2.1). The MPPSP was 
fortunate t» have available an extensive geographic base file provided 
by the Maryland Department of State Planning. The final data set con­
tains information covering a broad range of social, economic, and 
physical phenomena. Physical characteristics, transportation facilities, 
population densities, and land use are particularly well represented. 

Most of the variables are simply measured or "raw" variables (e.g., 
land surface slope) available in MAGI, but a few, such as the site popu-
lation factor, were obtained from modeling of multiple parameters. These 
variables, not subject to direct measurement, are called factors to 
distinguish them from measured variables. 

Certain raw variables are presumed to influence siting decisions in 
surrounding cells. Hence, it is often necessary to calculate proximity 
measurements indicating centroid-to-centroid distances between a given 
cell and the nearest cells containing a specific feature (e.g., railroads 
or habitats of endangered species). Proximity variables near the border 
are inaccurate because of s lack of information regarding cells outside 
the study area. The obvious solution is that all raw variables which 
affect site selection in adjacent cells should be collected for an ex­
tended band outside the study area. Unfortunately, neither MAGI nor the 
Maryland Data Base Includes data for bordering states; therefore, the 
site screening procedure is adversely affected near the state borders. 

Clearly, various types of factors and variables must be handled in 
different ways. Their fundamentally different natures, ranging from 
continuous ordered measurements to mere classification or a "yes/no" 
indicating the presence or absence of a particular feature, must be 
recognised in the interpretation of quantified data. Each variable is 
expressed either as a range of values forming an ordered continuum or 
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TaMeZl. TliaMarileadOaaetaeo 

Variable No Variable name 
(Column f -2) (Cotumm 3-22) 

1 Grid cell «Ow number 
2 Grid oi l column number 
3 County or City number MAGI 
4 Surttee water quality <fnl> and dwMtish MAGI 
5 Gr-oiopc formation (primary) MAGI 
6 Stotoyc formation (secondary) MAGI 
7 Trantportal-on arvf transmission (primary) MAGI 

a Transportation and transmission imondny l MAGI 
9 State and Federal lands (primary) MAGI 

10 State and Federal lands ('secondary 1 MAGI 
11 Mineral resources MAGI 
12 Sewer facilities: water facilities MAGI 
13 Forest type MAGI 
14 Soil f/oup (primary) MAGI 
IS Soil group (secondary) MAGI 
16 Soil group (tertiary) MAGI 
17 Natural features (primary 1 MAGI 
18 Natural features (secondary) MAGI 
19 Land surface slope (primary) MAGI 
20 Land surface slope (secondary) MAGI 
21 Watersheds MAGI 
22 Electoral district MAGI 
23 Historic sites (first) MAGI 
24 Historic sites (second) MAGI 
25 Historic sites (third) MAGI 
26 Land me and land cover (primary) MAGI 
27 Land use and land cover (secondary) MAGI 
23 Land use and land cover (tertiary) MAGI 
29 Planned land use and land cover (primary) MAGI 
30 Planned land use and land cover (secondary) MAGI 
31 Planned land use and land cover (tertiary) MAGI 
32 Highways and proposed highways OftNL 
33 Seismicity OftNL 
34 Fish spawning and nursing areas in 

the Chesapeake Bay OftNL 
36 30 Mile site population facte* (SPF) OftNL 
3 6 Endangered species OftNL 
37 Excavation requirements OftNL 
38 Overburden thickness OftNL 
30 Aquifer recharge tones ORNL 
40 5-mile site population factor (SPF) OftNL 
41 Stream flow OftNL 
42 Population density OftNL 
43 Proximity to highways OftNL 
44 Proximity to railroads ORNI 
49 Proximity to stream flow OftNl 
46 Proximity to residential land use OftNL 
47 Proximity to agricultural land use OftN'. 
48 Proximity to transmission lines OftNl 
4» Proximity to fish spawning and nursing areas CHNL 
90 Proximity to airports and airport property OftNL 
51 Proximity to endangered species OftNL 
62 Proximity to natural features OftNL 
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as a set of discrete categories with numerical codes. For example, 
"30 to 40 people per square mile" is a range of values of the continuous 
variable "population density," and "scrub oak" is a discrete category 
of the variable "forest type." 

The record for each cell contains finite values for each variable as 
well as geocoordinates identifying the spatial location of the cell and 
distinguishing it froa all other cells. 

2.3 The Screening Algorithm 

The screening procedure used in this analysis has been designed to 
specify a "suitability score" for each cell as a host for differing types 
of power plant facilities. TLe suitability is determined through the use 
of siting criteria applied to the Maryland Data Base. Each set of 
criteria is a quantitative expression of considerations which might be 
evaluated by a resource planning group or Individual in siting a power 
plant. Each variable in the data base is assigned an importance weight 
of 0 through 10 indicating the relative influence it is considered to 
have on siting decisions. The most important variables are given a weight 
of 10; unimportant variables are indicated by a zero (0) and do not enter 
into the calculation of cell suitability scores. 

In addition to importance weights, each value or category of each 
variable is assigned an index from 0 through 10 indicating the influence 
it might have on the ability of a cell to support the proposed facility. 
Highly compatible characteristics are given a value of 10, and highly 
incompatible ones are assigned a zero (0). Neutral characteristics are 
given an index of 5, and all others are graduated between these three 
reference indices. In cases where the variable is of great importance and 

Siting criteria are expressed as plant requirements in terms of 
the available data. For example, it may be required that the site is 
within 6 miles of a stream with a specified flow and that cells close 
to the stream are scored higher than those farther away. Criteria may 
be defined by assessing expert opinion or consulting Interest groups. 
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the value or category is highly repulsive, a negative index (-1) stay be 
assigned to indicate that cells possessing this trait are excluded 
fro* the find selection regardless of now positive their other charac­
teristics say be. Such cells are reject. 1 on this basis, and the cell 
suitability score is not calculated. In order to arrive at a final 
"suitability score1' for each nonexcluded cell, compatibility indices and 
importance weights are combined in a linear fashion as follows: 

N /N 
Si * £ C I / L Iv . 
1 v»i x V v«i 

where 
S. * suitability score fur cell i, 
V » variable (e.g., land use, proximity to stream flow), 
N * total number of variables, 

C V { * compatibility index for value of variable 
V occurring in cell i, 

l v * importance weight of variable V. 

A basic issue with regard to screening algorithms of this type ii> 
whether the importance weights and compatibility indices assigned to the 
variables are ordinal or interval numbers. For a complete discussion of 
this and other methodological issues see Analytical Potter Plant Siting 

Meti >dologies: A Theoretical Dissuasion and Survey of Current Practice. 

2.4 Application of the Screening Procedure 

Factors calculated from models must be assembled into a data base 
along with the raw variables before analysis can progress. Usually 
extensive mapping of raw data is required at this stage to serve a* a 
tool in understanding the information and as a means of checking for 
errors. After raw variables are added to the data hase, proximity 
variables are calculated. Proximity variables also should be mapped for 
error checking and better understanding of the geographic situation. 
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Once all necessary raw variables, factors, and proxiaity variables 
have been obtained, suitability calculations are performed, and the scores 
are —pprd. Usually several calculations are perfomed using various sets 
of criteria to determine the effects of different siting objectives. 

The following section describes the three programs used at ORNL to 
implement this process. It also contains illustrative examples and 
presentations of the output to be expected with the use of these programs. 
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3. SYSTEM LOCIC 

This section describes the logic used in the organization of the 
systea of data and programs in the ORNL Land Use Screening Procedure 
(ORNL Ll'SP). Its purpose is to allow chose with Moderate programming 
skills to install and maintain the systea at their installations. 

3.1 Organization of Data Base 

The data base is accessed as a sequential file and therefore aay 
reside on any sequentially accessible medium such as aagnetic tape or 
disk. For aost applications, the data base will be so large as to 
require use of aagnetic tape. 

Each cell in the data base is assigned a single record, and each 
record contains 99 variables. All of these variables aay be used 
freely, except variables 1 and 2. Variable 1 is reserved for the row 
coordinate of the cell, and variable 2 is reserved for the coluan co­
ordinate. All data are read froa and written to the data base in 
unformatted code. Thus, the dr'a undergo no conversion when being read 
or written. 

The cells in the data base are ordered first by coluan nuaber and 
then by row nuaber within each coluan. The study area is indicated by 
those cells which are present. Cells outside the study area need not 
appear in the data base. 

All variables are maintained in floating-point format. Thus, all 
data are treated in exactly the saae way. No difficulty is experienced 
in maintaining integer values as long as they are kept under 7 signifi­
cant digits (on a systea with 32 bit floating-point foraat). 

Any variable slot (except 1 or 2) is capable of holding any type of 
data item. In practice, the first slots hold the actual raw (measured) 
data, the next slots hold the proximity variables plus any modeled or 
computed factors, and the last slot* are used for the suitability scores. 
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The programs that change data items revrite the enrire file vith 
only that data item changed. In this way, i: is possible to construct a 
sequence of calculations on a single file, maiutaining early versions of 
the file while creating new ones. Enough space Is ptcnrided to accom­
modate numerous calculated variables. 

3.2 The Proximity Program 

The proximity program is the simplest of the three programs. It is 
a two-pass program. On the first pass, the data base is read and the 
appropriate variable examined. If the variable possesses the desired 
characteristics, the program enters that cell into an internal table. 
Simultaneously the proximity to that cell is entered for all cells with­
in the specified range of neighboring cells, unless a smaller proximity 
already exists in the table. Since the table is Initialized to 99 
before the start of the calculation, it contains all of tfe necessary 
proximity data as soon as the entire data base has been read. This 
internal table is large enough to hold a region of 530 cells by 110 
cells. 

When the table has been completed, the program again reads through 
the data base. As each cell is read, the appropriate variable position 
in its record is modified using row and column coordinates to locate 
the position in the internal table. The program reports its completion 
and then terminates. 

3.3 Thematic Mapping 

The thematic mapping program consists of a main-line routine and 
six subroutines. All specific functions of the program have been iso­
lated into subroutines to allow for easy maintenance and efficient 
coding. 

The input section is in the subroutine DATAIN. This subroutine has 
the complete responsibility for reading, checking, and echoing all input 
data. It accesses two files. The map description file is on FORTRAN 
Logical Unit 50. After its data are read completely, the shade cards 
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are read frost Logical Unit S. If two separate card input files are not 
allowed, the shad-? cards can be placed after the aap description cards 
in the sane deck and the single line reading the shade cards modified to 
reflect the changed file. 

The progran reads the data base a single tine and builds up to ten 
output naps in parallel. With spooling, all of these naps can be 
assigned to the syscen print device. If no spooling is available, these 
naps can be built sequentially by modifying the nain-line progran so 
that it reads the input file once for each nap. The input file is 
located on FORTRAN Logical Unit 25. A single change to statement 10 of 
the main progran would enable the user to reassign this unit. The 
output filei for the naps are allocated to FORTRAN Logical Units 11 
through 20 and can be modified by changing the first line of the 
subroutines COLUMf, LEGEND, and LINES. The log file echoing the input 
data is assigned to FORTRAN Logical Unit 6 and can be changed by 
modifying the appropriate lines of the subroutine DATAIN. 

The entire mapping program is set up to handle an input matrix of 
up to 530 columns and 110 rows. The columns are printed one at a time 
as they are found on the input file. It was this consideration that 
dictated the organization of the input file. With this progran there 
really is no inherent Unitation to the actual number of columns in the 
data base. 

The program expects the row numbers to be in the range 1 to 110. 
Again, this can be modified simply by a change to the mapping sub­
routine LINESH. The change would be to print the first 110 positions 
on one map file and the next 110 on a second file and so forth. These 
files can be assembled together after they are printed. 

The program allows for many symbols to be created by overstriking 
up to four printing characters. Frequently, fever than four strikes 
will be needed for a line. The program checks ahead and does not over­
print totally blank lines. The use of symbols with few overstrikes is 
to be encouraged if printing costs are of concern. High density can be 
obtained with as few as three characters. 
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Several variable classes can be assigned to the save shade syabol, 
but the prograat allows only a single legend per symbol. The last legend 
read is the one printed. If the sane printing syabol is desired for 
several variable classes, but distinct legend entries are also necessary, 
the shade deck can be altered to produce several shade numbers with the 
sane printing pattern. These then can be assigned to different variable 
classes. 

3.4 Suitability Progran 

The suitability progran consists of a aain-line progran, function 
subprogram, and two subroutines. All data input functions are isolated 
in the subroutine INDATA. The function subroutine FIND classifies 
variables into appropriate categories and finds the compatibility score 
for that variable class in the compatibility tabl*. The subroutine 
ANALYS produces the histogram and statistics. 

As data cards are read and analyzed, a complete table of these is 
echoed in a formatted fashion on FORTRAN Unit 6. Any errors detected 
are also printed on this unit. Two warnings may be given. One indicates 
that a variable specification has been changed by the program; the other 
indicates that all importance weights «.re zero. 

It is possible that a variable may not be specified completely by 
the input classes. If this is found during calculation, the program 
attempts to provide a "neutral" compatibility score for that variable in 
the cell. The value assigned is 5.0. The user should be warned that no 
indication of this fact is ever given; it occurs automatically. 

After all data cards have been read, the data file is read one 
record at a time from FORTRAN Unit 2k. The suitability calculations are 
performed for the cell, and the updated records are written on FORTRAN 
Unit 25. As each calculation is made, the resultant suitability scores 
are analyzed, and a table is built showing how many cells are in each 
score interval of 0.1 in the range 0 through 10. The number of exclu­
sion cells in each calculation also is maintained. When all of the data 

1 
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have been read froa the input file, the histograms are prepared and 
written. Each histogram is titled and contains 100 lines for the actual 
graph. The histograms are written on FORTRAN Unit 6. 

il 
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4. L'SER'S GUIDE 

Three distinct progress are presented with this package. These ire 
thematic (single variable) mapping, proximity calculation, and suit­
ability calculation. These programs are written in FORTRAN IV for the 
IBM system 360, and they require less than 270 K bytes of memory. Flow 
diagrams of the program logic are presented in Appendix C. 

4.1 Thematic Happing 

The mapping of data and results is central to the siting problem. 
Numerous maps are required to detect details hidden in the data. Re­
peated runs with different data groupings are useful. 

The mapp?ng routines provided with this package allow up to ten 
maps to be produced in a single run. Only one variable can be shown on 
a single map, but the run can include maps of up to ten different vari­
ables. The cost per map decreases as the number of maps in the run 
increases. 

Variables are plotted on the nap in different shades for each value 
or range of values for which a shade or symbol number (from 1 to 30) has 
been assigned. The shade numbers determine the patterns to be printed 
and are input data to the program. More than one class of values of a 
variable may be assigned the same shade. The shading scheme specified 
by the user is printed in the legend for the nap, and any given shade 
pattern may be assigned more than one of the shade numbers if the user 
desires. In this case, the legends and frequencies for all categories 
will be printed separately, but they will have the same representation 
on the map. 

Each map is printed with a border indicating the row and column 
coordinates of all cells. Hap titles, institutional identifications, 
and legends also are printed. Simple frequencies and percentages of 
cells in each class accompany the legend. 
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The program is driven by several sets of control cards: 

• The first group of control cards for the program contains the 
institutional identification. The first card indicates in columns 1 and 
2 the number of institution cards that are to follow. The cards (up to 
ten) may have any identifying information the user wishes. All infor­
mation between columns 1 and 40, inclusive, will be printed under each 
map. 

• Following the institution cards is a single card specifying the 
number of maps to be produced in this run. The number is punched in 
columns 1 and 2. 

• The next group of cards describes the various maps requested. 
It consists of N sets of map specification cards, one for each map to be 
produced (»V may not be more than 10). These map specification cards 
completely determine each map to be produced. Each set consists of the 
following: 

Identification card 

Columns 1-4 

Columns 5-8 

Columns 9-80 

The variable number of the variable 
to be shown on this map 

Number of shade cards that are used 
to describe this map 

The map title 

Shade cards 

Columns 1-6 

Columns 5-9 

Columns 10-14 

Columns 15-80 

The shade number assigned to this 
class 

The lover bound that the value of the 
variable may assume for this class 

The upper bound that the value of the 
variable may assume for this class 

Legend for this shade class 

• For the program to operate properly the number of shade cards 
must equal the number specified on the identification card. 
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• A shade card rsust be provided for each category or range of 
values which the variable may have. Each category or class thus appears 
as a distinguishable spatial pattern on the resultant sap. The shade 
cards may be arranged in any order. If two classes of the variable are 
assigned to a single shade, the legend on the last card only is printed. 
The legends are printed in order by ascending shade number. 

• All numeric data iteas sust be right-justified in their respec­
tive fields. All numb**s except lower and upper bounds should be key­
punched without decimal points. The bounds should have deciaal points 
punched. 

• A value is determined to fall into a particular class if it is 
greater than or equal to the lower bound and less than the upper bound. 
The upper bound itself is not included in the range. In order to in­
clude the maximum of a value, the upper bound must be set higher than 
the actual maximum value. If a class has only a .tingle value, each 
bound is set equal to that value. 

• Following the institution cards is a single card which specifies 
tie number of maps to be produced in this run. The number is punched 
in columns 1 and 2. 

An illustration of the input data for a two-map run is shown in 
Fig. 4.1 (exclusive of the institutional identification). 

The program will produce an audit listing of the input data as 
indicated in Fig. 4.2. This is intended to allow a check on the validity 
of the input data used by the program. 

A deck of shade description cards also is used by this program. 
The different shades are produced by overprinting up to four characters 
on a single cell position. These characters must be supplied by the 
user. Up to 30 different shade values are allowed. These may be dif­
ferent print densities or different patterns that allow the eye to 
distinguish between different symbols of equal density. A sample shade 
deck is shown in Fig. 4.3. Because it is seldom changed, the shade deck 
is not incorporated into Che map description deck. The man description 
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deck is read froa FORTRAN Logical Unit 30, and the shade description 
deck from Logical Unit 5. The program user must be sure that these 
units are available on his systea. 

The shade description card layout is: 

Shade matter (1 tc 30) 

First character of shade 

Second character of shade 

Third chai.cter of shade 

Fourth character of shade 

Colua as 1-2 

Colua a 3 

Colua a 4 

Colua a 5 

Colua a 6 

• The actual printing characters in coluans 3 through 6 coaprise 
the shade pattern. Any or all of these aay be blank. However, if a 
character is blank, those to its right also should be blank. Erratic 
results for shading can occur if this rule is not followed. 

• The first of the two aaps requested by the input deck in Fig. 4.1 
is shown in Fig. 4.4. The institutional identification and shade descrip­
tion input decks need to be added to the deck shown in Fig. 4.1 to 
produce this asp. The legend and other explanatory inforaation in this 
figure have been reproduced at a larger scale so they can be read aore 
easily. 

4.2 Froxiaity Progrsa 

The proxiaity prograa allows the systea user to coapute the distance 
froa a given cell to another cell that possesses a specified category or 
value of a raw variable. The distances coaputed are the centroid-to-
centroid distances between the two cells expressed in units equal to the 
width of one cell. If aore than one cell possesses the specified charac­
teristic, the prograa selec - the nearest cell for the proxiaity calcu­
lation. 

Since each pair of cells theoretically could be comparei, the prograa 
allows a liait to be placed on the distance searched for the desired 
property. If no cell is found within this ring, then a proxiaity value 
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i. U E N D 
Shade Frequency Percent 

a 3046 10.4 
8786 30.1 

i 13578 46.5 

• 3799 13.0 

Definition 
0 - 3 Percent Slope Class 
3 - 1 0 Percent Slope Class 
10 - 20 Percent Slope Class 

> 20 Percent Slope Class I 
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of 99 is associated with that cell. The progran allows up to six values 
of variables co be specified for a single proximity calculation. In 
this case any one of the six can initiate the scanning cecnanism. 

Control of this program proceeds through a single data card. Its 
format is: 

Columns 1-2 Variable for which proximity is being 
calculated 

Columns 3-4 Maximum number of rings to scan around 
cell 

Columns 5-8 
Columns 9-12 
Columns 13-16 
Columns 17-20 
Columns 21-24 
Columns 24-28 

Values of the variable that will triggi: 
the proximity scanning aechanism. A 
blank or zero value terminates the list 
if there are less than six values 

Columns 29-30 The variable number assigned for the 
output of this calculation 

All values must be right-justified in their fields. 

4.3 Suitability Program 

The suitability program computes the suitability score for a cell 
by the algorithm described in Section 2.3. This program allows up to 
six such calculations to proceed simultaneously. The suitability indices 
so calculated become a part of the data base on the output tape. 

The program produces two reports: The first is an orderly presenta­
tion of the input data as read by the program. This report is intended 
to provide an error-checking capability for the input data. The second 
is a statistical analysis of each suitability index calculated in a 
given run. The statistics arc calculated according to Chou." Each of 
these analyses consists of a list of statistical moments and sumnary 
data describing the distribution of cell scores as well as a histogram 
illustrating the frequency with which the calculated suitability scores 
fall into intervals of 0.1 on a range of 0 through 10. The user should 
be warned that these intervals arc arbitrary and that, if there are too 
few variable* in the calculation, the quality of the histogram may be po»n 
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The card deck for the suitability prograa is arranged as follows. 
The first card contains general parameters of the run as follows: 

Coluans 1-2 The nuaber of suitability calculations 
to be performed in this run 

Colums 3-4 The nuaber of variables to be incl>jded 
in this calculation 

Coluans 5-6 Th value to be used by the prograa to 
indicate exclusion (usually -1) 

Coluans 7-8 The nuaber of cards following this one 
which contain general information to 
identify this run 

Coluans 9-10 
Coluans 11-12 
Coluans 13-14 
Coluans 15-16 
Coluans 17-18 
Coluans 19-20 J 

Up to six consecutive positions used 
to indicate the variable nuaber into 
which the suitability scores should 
be stored 

• As before, all nuabers are right-justified in their fields. 

• All of the designated variables are used by the prograa in each 
calculation, but a variable can be dropped froa a particular calculation 
by setting tk>e appropriate iaportance weight equal to zero. 

Following the general description card should coae the indicated 
nuaber of identification cards. 

fhese aay be keypunched in free format, anywhere on the card. 

• The information punched on fhea is printed on the hard-copy 
output for identification purposes. 

The next set of cards describes trtiich variables are to be used and 
how each variable is to be broken down into classes. 

• The same variables and classes are used for all calculations in 
a run. 

• A class may be defined as a discrete category of a variable or 
as a single value or continuous range of values of a variable. Because 
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of the nuaber of such classes into which a variable aay be partitioned, 
up to three cards aay be used to describe each variable. 

• The format of the variable description card is: 

Columns 1-2 The variable identification nuaber 
to be used 

Columns 3-4 The number of classes described by a 
single value of the variable 

Columns 5-6 The number of classes described by a 
range of values of the variable 

Columns 7-10 
Columns 11-14 

etc. 
Columns 77-80 

These columns are used to prescribe 
the values of the variable for each 
class 

• The values of the categories may be continued onto a second and 
third card (starting in column 7 on each) as necessary. 

• The first three fields aay not contain decimal points, but the 
specification fields may. 

• All entries should be right-justified in their respective fields. 

• The single-value classes are described first, with each category 
entry specifying a class. 

• The range classes are described, with the lower bound of the 
range specified first and then the upper bound. A variable will fall intc 
a range class if its value is greater than or equal to the lower bound 
and less than the upper bound. 

• No empty fields should be left between the single and range 
entries. 

• In total there may be 54 entries. 

• Because of the limited number of columns allowed by this format, 
a value of 9999 entered for any class will be modified by the program to 
the resulting value of 9999999. A warning message is printed to alert 
the user to this change. 
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$ 
• The order of the variable classes is assigned iaplicitly by 

the position of the class definition in the list above. This ordering 
of classes aust be maintained when assigning compatibility weights. 

• One variable card or set of cards must be included for each 
variable in t.ie calculation. No extra cards are allowed. If a user 
attempts to use acre than three cards for a variable, an error message 
is printed and all processing is terminated. 

After the variable description cards are read, the importance 
weights and compatibility indices are read for each calculation. All 
cards for a given calculation are kept together, and a complete set 
consists of the following cards: 

• First is the identification card associated with the calculation. 
This is a single card with all 80 columns used in free format style. The 
information on this card is used to title the histogram for this calcu­
lation. 

• Next is a set of cards, one per variable, each of which speci­
fies the variable being described, the importance weight that the 
variable has in this calculation, and the compatibility indices that the 
classes of the variable are to receive. (These compatibilities are 
specified in the same order in which the classes were defined earlier.) 
Up to three cards may be used as necessary to give these values. The 
format is as follows: 

Columns 1-2 The variable number described by this 
card(s) 

Columns 3-4 The importance weight to be assigned 
to this variable for this calculation 

Columns 5-6 Blank 

Columns 7-10 
Columns 11-14 
Columns 15-19 

etc. 
Columns 77-bC , 

These columns are used to specify the 
compatibility indices for the classes 
defined earlier. Up to two additional 
cards starting in column 7 may be used 
to complete the list 
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• All data items should be right-justified in their respective 
fields. The single-value compatibility scores are specified first, and 
each uses one of the compatibility fields. 

• The range compatibilities are then specified with two fields 
each. The leftmost field is ignored. The actual compatibility used is 
that in the rightmost field. This is done to allow easy visual com­
parison between the variable-specification and the compatibility-speci­
fication cords. 

• One card or set of cards should appear for each of the variables 
used in the calculations. 

• Each set of cards for each calculation has the same format. If 
a variable is defined but is not to be used in a calculation, then its 
importance may be set to zero. The compatibilities, however, still must 
be specified. This may be done by leaving the appropriate columns blank, 
but the extra cards, if required, must also be included. 

• Another set of data cards must provide the program wich the 
names of the variables in the data base. Since the content of these 
cards will not change for a given stu<fy, they are isolated r.o a separate 
card file on FORTRAN Logical Unit 1. The format is: 

Columns 1-2 Variable identification number 

Columns 3-22 Name of variable 

• An example of the input data to the .'.uitability program is 
given in Fig. 4.5, and the auxiliary card file is presented in Table 2.1. 
A sample output of the suitability progran reflecting the input data of 
Fig. 4.5 is given in Fig. 4.6. 

The histograms in Figs. 4.7 and 4.8 were produced from criteria 
matrices generated by two separate panels of siting specialists. 

• The first column of the histogram calibrates the vertical axis 
of cell scores, and the second column lists the number of cells achieving 
each score at intervals of 0.1. The length of each bar on the histogram 
is scaled so that the longest will reach across a complete printed page. 
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• It is possible tv» conpare the foms of distribution between 
histograms, but absolute frequencies cannot be coapared visually. 
Analysis and interpretation of results should follow a detailed inspec­
tion of a nap of the resultant suitability scores. 
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5. CONCLUSIONS AMD RECOfttENDEl; APPLICATIONS 

These programs have been designed to aid in identifying candidate 
areas for power plant sites. Operation of these progress within the 
OftNL Land Use Screening Procedure (LUSP) indicates that they are useful 
tools for regional and local analyses through cell-based geographic 
information systems.' In the Maryland Power Plant Siting Project the 
LUSP was used successfully to simulate various siting alternatives 
expressed in criteria matrices designed by the Maryland Power Plant 
Siting Program, by OWL personnel, and by two groups of power plant 
siting specialists assembled from other organizations. 

The LUSP proved to be sensitive to variations in siting priorities 
and understandings of the data base and screening procedure among the 
four groups. Hence, it is recommended that, for best results, the 
procedure should be run with multiple sets of criteria obtained from 
numerous source groups (respondents). It was further concluded that the 
spatial distribution of candidate areas can be made to reflect dif­
ferences in siting objectives. By employing criteria for specific 
objectives, such as minimization of adverse ecologic or socioeconomic 
impact, and for a composite of all siting objectives the user can identify 
potential conflicts even within candidate areas which score highly on 
the composite matrix. Resource planners, utility siting specialists, 
and regulatory officials can utilize this capability to anticipate 
adverse impacts before large sums of money have been invested in 
analyses of specific sites. The early application of the screening 
procedure can help incorporate the views of diverse groups while it 
is still possible to accommodate their views. 

The LUSP also could aid in modeling future scenarios of energy 
supply by serving as a means to determine the availability of sufficient 
sites. It may be possible, for example, to project approximately how 
much additional electrical generating capacity can be sited before it is 
necessary to resort to locations unacceptable in regard to ecologic 
impact or economic feasibility. 
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CNO 

L i *AO0 AS 
LS HAO0 50 
LSMAO0SS 
LSHAOB60 
LSt-AO0«S 
LS " A C 70 
LS f *oo 75 
LSMAOoao 
LSKAOOSS 
LSHA0090 
LSHAO09S 
LSfrAOlOO 
L S H A O I O S 
LSCACI 10 
LSHACI 15 
LSMAOI2C 
LSHAOI25 
LSCAC130 
LS KAOI 35 
LSfAOlAO 

c 
c 
c 

•OUT I N I 13 <*tA0 IN T»C DATA CAUJS 

S U B M O U * , , , t OATAlNlNfJNAPS.««" 9 - 4 1 . T I TLh .LfcGE N> . M F VAU.LCwt « .uP>»t» . 
> SHAJF S.NS>tA)£l 

OIMENSIJN R t S M C I 1 0 . 1 0 1 . Tl TLfel I 0 . 1 HI . L F G E N D I D . 3 0 . I A I .NtiFtfAMf 131 
HEAL _ 0 * t » « l I 0 . 5 0 1 . U » » E - M 1 0 . £01 
INTEGER Sl-AtfCSI 1 0 . SOI.NSHAOc:' I C> 
INIEGEM SHAOFt A. IOI. lM.ANK 
OAT A M.ANA/* • / 

/SHAOfe«/SHAl>* 

10 

15 

23 
30 
35 

3 7 

• 5 

rtCAO T H * INSTITUTIONAL T I TLfc 

Af A 0 I 5 0 . I O N . H F 5 
FOAM AT I I S I 
• R I T E I * . 1 5 1 1 . H F S 
FORMAT IT 3 0 . * - I S T I N G S 3? INPUT » A T A « . / / / . » NO OF I N S T I T U T I O N CAN OS 

> « • . I 3 . / 1 
n » is I . N . i « s 
RFAOf SO. 30II<*CSE*C< I . J I . J - l . 1 0 1 
• J A I T F I 6 . JSMRKSEtC I I . J I . J - 1 . 1 0 1 
FOAMATIIOAAI 
FORMAT! I X . | 0 A « | 
INPUT THE NA» OESCxIPTIONS 

O F A O I 5 0 . I « W W » > S 
• MITE I 6 . J T N M » » S 
F O R M A T ! / / • THMI- A»C M I , " MAPI S> Rt OUF SW i • . / / / • ! 
OO 70 I * I ,NJNA»S 
H E A C I 5 0 . A 0 H 3 F V A 4 I I I .NSHAOEI I I .1 Tl T L E I I . J l . J » l . 191 
* R I T E f 6 , 4 S I I . N 3 F V A I t f I I . N 9 * A 0 £ I I I . 1 Tl TLC 11 . Jl . J» l . 1 4 1 
FORMAT 1 * 1 4 . ISAAI 
F O M M A T I / S / S . T 3 0 . * *AP • i ' . 1 2 , ' . I 11.2(14 . 1 * 1 . I H A A . / / / I 
J*NSHAOEI 1> 
DO 60 X* I . J 
REAOI50 . 5 0 1 . . . ) « E < * ( I . * >.U»PF-<f I .At .1 LEGE M i l l , L .Ml . • * ! . 1 4 1 
I F U S E * THYING T3 u3 HIGH THIN GO ALL THE *AT 
I F I U P P E 4 I ! . < l . t J . 9 9 9 9 9 . ) U M » E > « ( l . K l * 9 ? 9 9 9 9 9 . 
• M I T E I 6 . 5 S I . . . 3 « E T < I . « I . I P P E 4 I I . K l . I LEGEHOI I . L . M I . R * l . ! • » 

NOTE THAT _*SHA0E-NO HE-*E AN3 I T MLST HI? USi.0 AS Aft I M U TOO 

5 9 FORMAT 1 1 4 . 2 F S . 0 . I AAA» 
5 5 FORMAT I I X , I A , 2 t F l 1 . 3 . I X ) , | 4 A 4 ) 
• 0 SHAOESI l . « I * . 
70 CONT H U E 

RtAO IN THE SHADE MAT4IK 

OO 0 0 l« I . A 
OO 80 J> I . 30 

NO SHADE I I . J M B . AN« 
90 READ 1 5 . I 0 0 . E N D * I I O H . f SHA3E I J . I I . J * l .A I 

130 FORMAT ( I J . I X , AA I ) 
CO TO 90 

110 RETURN 
END 

CAT INO05 
CAT INO 10 
OAT INO 15 
CAT INO 70 
CAT INO 25 
CAT INO 30 
OAT INO 35 
CAT INO AO 
CAT INO A5 
CAT INO 50 
CAT INO 55 
CAT INO 60 
CAT INO 65 
CAT INO 70 
CAT INO 75 
CAT INO 00 
CAT INO US 
CAT | N 0 « 0 
CAT INQ95 
CAT IN 100 
OAT I N I O S 
CAT I N I 10 
OAT I N I 15 
CAT I N 120 
OAT IN 125 
CAT I N 130 
CAT IN 1 35 
OAT IN 1 AO 
CAT IN I AS 
OAT IN 150 
CAT IN I 55 
CAT I N 160 
CAT I N I 65 
CAT IN I 70 
CAT I N I 75 
CAT I N I 8 0 
CAT IN I US 
CAT IN IVO 
C A T I N I V 5 
OATIN200 
CAT IN 20 5 
C A T I N 2 I 0 
C A T I N 2 I 5 
OAT IN 2 20 
1 AT IN225 
CAT IN2JO 
DAT IN2JS 
CATIN2A0 
CAT IN2A5 
CAT I N 2 5 0 
OAT IN25S 
CATIN260 
OAT I N 2 6 5 
CAT IN270 
O'T I N 2 7 5 
CAT IN200 
CAT IN2S5 
OAT I N 2 9 0 
CAT I N 2 9 5 

http://IOI.lM.ANK


40 

c 
c 
c 
c 
c 

c 
c 
c 

c 
c 
c 

c 
c 
c 

c 
c 
c 

c 
c 
c 

c 
c 
c 

c 
c 
c 
c 
c 
c 

c 
c 
c 

c 
c 
c 

T H I S NOWTtNE » * M T S H C L C f i O O S OM THE MAPS HA»>MO*OWT MJT WNIT 
NOTE A . - L I T E * * * . OATA *OH THIS ROUTINE I S »TOMEO AA 

SOOMMTINE -EC*D«*AI»NO.MfcStRC.TI TLE .LE6CN9 ^ Me. O.RARl 
• M C M S O V HESE»CI 1 0 . 1 0 1 . TITLE I l O . I O I . U i l MM I 0 .SO . l « l 
BORONS to* mcaisoi 
TMTECC* R A M 1 0 . S I I . S M A O C t A . M l . S T M I N C I A . S I 

/SHAOCK/SMAOC 
1*10 

S»ACE A - IMC 

• • I T E l N A f M . S I 
5 FOAM A T I * • I 

MtMr TNC r i r .E >* TH IS MAR «NO M £ INSTALLATION I D 
RftlTCfMARN . 1 0 1 1 T I T L E I N A P N O . i l . 1 « l a « l . t W c f c R C f l . 1 1 . 1 - 1 . 1 ) 1 

10 FOJMAT « / . I X . 10AA.SX . 10AAI 
OO SO 1 * 2 . 10 

LQMRARE TON U N I N I T I A T E D OA M « 4LANK LINE 

OO 20 J« I . IO 
IFINCSCRCf I . J I . I E .OkAN*. ICO TO JO 

TO CONTINUE 

LAST - H E M S K . . W SB DON'T RRlNT I T 

CO TO SO 
•R ITCfMARN . A o f M C S E R C I I . J I . J s l . I O I 
~ (AT I 7 0 K . I 0 A A I 

• T M U E 

NO* M N T TNC .fcCENO 

• RITEIMARN . S I 
• N IT E I N ARM . S31 

» 3 fOTMAf ( M X . * . E 6 E N O * . / S t 
• RITCIMARN . S I 
RRITEINARN . S S I 

SS FORMAT { • S » * O C * ^ A A . * ' R E 3 U N C r * . S X . * R f c » C £ * T * . l ' > a . r > t . * I M r i O N * > 
RRITCfNARN . S I 
OO 120 l « • • 30 

CMCCX WON * . . S . A N * LEStND 

0 0 0 0 J* I . I * 
l * ( L C 6 « M O ( N A > m . l . J l ^ l E . I 0 L A N K I & O 10 TO 

6 4 CONTINUE 

FALL TH»U M t A * S .LCENO BLANK AM> MS IGNORC I T 

CO TO 120 

OUH.0 S CHMACTE4 STRINGS FOR OAI N n M THE SHADE OLOCK 

70 00 7 5 • > I . A 
OO 7 5 L« I . S 

7 5 S T R I N G I A . L I ' S N A O E l K . I ) 

• N I T E 3 L I N E S 3 F SHADE 

0 0 7 9 * * I . 2 
RRITCIRARN . 7 6 1 1 STRING! I . L I . L * ! . 5 1 

7 * M J M i r i l * > S A M 
0 0 7 9 M s 2 . A 

7 * RRfTCfRARN . M O M S T R I N G ! M . L I . L « I . S I 
• R ITe !RA»N . 0 0 M A R | N A » M O . I I . * « E O I I » . 1 LEGEND! NARNO.I . J l . J * l . l * > 

• 0 F O M R A T I * * * I 0 X . I 0 . 3 X . F I 0 . I . 3 X . I A A A I 
PUt OUT 2 L I V E S 3 ' SHADE 

OO 1 0 0 « « 1 . 2 
rR ITK IMARN . 7 6 1 1 STRING! I A I « L * I . 5 1 
OO 1 0 0 " « 2 . A 
• f t l T C I N A R N . I I O I I STRING! M . L I . L > I . 5 1 100 

LECNOBQS 
LtCNOOlO 
L t C N O O l * 
LECM00 20 
LECNOB2S 
LECN00 30 
LECNOOJS 
Lt«NO»A0 
LECNOOAS 
LCCM0050 
LCCMOOSS 
LECNOOM 
LtCNOORS 
LECM00 70 
LECN00 7S 
LECNOOOO 
LCCN090S 
I E C M O S * • 
LtCMOORS 
LECMOIOO 
LCCMOIOS 
L t C N O I I O 
L C C N O I I S 
L E C N 0 I 2 0 
LEGMOI2S 
LCCMOI30 
LESNOI3S 
LECNOIAO 
LcCNCIAS 
LECNOI50 
LfcCNOISS 
LCCNOI GO 
LtCMOIGS 
LCCNOI70 
LCCNOI 73 
LCCNOIRO 
I t C N D I R S 
LfcCNDIVO 
LCCNOIOS 
LCCNO230 
LLCND20S 
LEGNO2I0 
L E C N 0 2 I S 
LECNO220 
L l C N D U S 
LLCNO230 
LCCMD2J5 
LCCN02A0 
LfcCN02A* 
LECNO2S0 
LECND2SS 
LE6NO2R0 
LECN02A-S 
LECNO270 
LECN027S 
LCCNO2R0 
L1-CM02SS 
LECMO290 
LC6N029S 
LECNO300 
LCCN030S 
LECNOJIO 
•.rt.NO J I S 
LECNO.*£tf 
LECN032S 
LtCNOJJO 
LECNOJJS 
LfcCNDJAO 
LCCNOIAS 
LCCNOJSO 
LEGNOJSS 
LECN03»0 
LFCN036S 
LE6NO370 
LCGN0J7S 
LECNO3O0 
LECN030S 
LEGN0390 
LCCW03VS 
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n o raiMAti* •« . s* i i 
• K ITE (MAP* . S I 

i f f COMT r*uE 
• M | T t < N A ? N . I J J M A M I N A P N O . J l » 

I N E O M M A M S I S I . I X . I S . • C - .L t . IS I UN>_*l«C.tl t T I NJ»VlT I t A I A M 
NET U N * 
EMO 

LECNOAOO 
LE6NOA0S 
LECNOAIO 
LC6NOAIS 
LECNOA20 
LECNCA** 
LECNOA 30 

c 
c 
c 
c 
I 
c 

c 
c 
c 

THIS m i U I INC » » | - X l j A LINT U* MAP DATA ON UNIT I OjT 
JP TJ A <*ASSFS A»f « » l t ON A SINSLt L I N E . TH£ K I HVT 
•ASS » » H T S THt - I N * i n NO AS MILL AS THE t I MST OnARACTtM. 
THE OTHEH J » » i S * S * - * | N T ANT D K V S n i t t S N>„£»SA»Y. A 
CHrCH I * MAO* T1 U t I ' A LINC XCALLT NFt O j L I M I H I F O 

SUMNOwTllt . l O t S M t i INC . I S T M I N . I O M T I 
C M ENS I X L I t r l 1 0 . 1 1 0 1 . I SIM INT A I . L I N E M i l d l 
INTCCFM SHAOCI A. JQI.HLANK 
COMMON SSHAOCaSSMAOc 
IOU» IOUT • 10 

P N F P * J C C S S TMr l*-*wT L I N * T.l MA«* SUM* I T I > I N T-tt NAN&C 

00 5 I* I. I 19 
I M w INEI I O U T . | l . _ t - . 4 . 3 M . L I N i . ( I O i , T . I I . & T . i 0 » l . l N M I 0 u T . I » * l 

s CONT I * U E 
OO 10 l« I . 119 
J*L M E I 1 3 U T . I I 
L INCUt l l ' S M A O H I . J I 

10 CONT INUC 
PAINT THt F I4ST _ T*> INC! UMNw H t LINE NtJTUF « *GMO# • 

• M I T C I U W . 2 9 M S T 4 I N . L INf O . I STMIN 
20 f O N N A T I I A . AA1. I * . I I O A l . t a . A A I I 

NO* I W l . t t AtO »•! INT S U C O S S I Tt ' A 4 I S TO T-4C I I Nt FOH C«E,NST*I«£> 

OO TO « * 2 . A 
OO JO l« I . 110 
J>L INEI I 3 U T . I I 

JO L M E O t I M S N A D t K . J» 

NOa CNCC< Hi •• .*«•« S 

00 AO l« I . 110 
I E I L MEOf l l . < l t . U . A ' < « Ifiil TO 9 0 

AO CONT n u c 
FA.L T M 3 U G H ^EA'VS THAT THIS L I N * I S COMPLETELY BLANK AND 
THE J 0 8 I S »31E 
NET WAN 

»o • f t i r c t n u . M I . I*EO 
60 FORMAT I * • • . * • • 11 OA 11 
70 CONT INUE 

NO* A.L A k M r . S HA*F *fc£N PR |NT£9 

NETtfTN 
two 

L I N t S O O * 
L INCSOIO 
L I N E S 3 I S 
LlNESOTO 
LINES3 7S 
LIMES 3 JO 
LINES3 35 
LINESOAO 
L I N E S 3 A 5 
LlNCSOSO 
LINCSOSS 
L INES06O 
LlNESOAS 
L I N E S ? 7 0 
L I N E S 3 T S 
L i N C s a n o 
LINESOOS 
LINCSOVO 
L l N E S O * * 
L INES 100 
L I N E S I 0 4 
L I N E S I 1 0 
L INES I 15 
L l N b l T O 
L INES I 2 5 
L I N E S I JO 
L I N E S I 3 5 
L I N E S IAO 
LINES I AS 
L INES I 50 
L INES I S S 
L INES I 6 0 
L INES 1 6 * 
L INES I 70 
LINES I 75 
L INES 1*0 
L INES I I S 
L I N E S I 9 0 
LINES 1 * 5 
L INES 200 
L I N E S 2 0 5 
L I N E S 2 I 0 
L I N E S 2 I S 
L I N E S 2 2 0 
L I N E S 2 2 5 
L I N E S 2 J 0 
L I N E S 2 J S 
L INES2A0 
L I N E S 2 A 5 
L I N E S 2 5 0 
L I N E S 2 S 5 
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PROXIMITY PROGRAM 

• l*AL I T C N I « 4 » . I I A M * I . V « M * < 9 > » 
O I N c N i l O N T I T L E ! 1 0 1 . 

• O M O S M t l S ) , SUlTOLl 121 
I k t t K M l M I O A I H O I O . S I I I 
fcJUItfALENCE t V A M * ( l I . I T E N I 1 I I . 

• I V A t t S t A J I . P M O A N t l l l . 
• I V A M » C 9 « l . 3 W f l O L O l ) 

M l * M | U l a / M J i M * 1 < N O / 
U«TA L*C*.M»IOW.LCOL*NCCL.»»f T * S . f c * > M M . N * L * S / I . I I O . I . S . M . A 2 . I 9 . 
ICUNT-O 
N E A d | » . | O a > I » A N . W N « S . I H . * T H » . I « 1 . » » . I « » N U » 

140 F t M N A T t 2 l 2 . « P « . O . t » . * l J . J l i ) 
I F I N r f u S . L T . 2 0 0 t-M TO * 
• M i r t f A . I I M M k 

I FOMNATI* 4fcQWt»I£.> PMOAlNITV TOC I M M • . 101 
STOP 

« I C O W l * I C O N T « l 
J rtEAJ|4«.EN0*J<>IVA4S 

1 0 * fOMMAf < 2 l ) . N l 2 . 2 l » . 9 1 2 . 3 1 J . 4 I I . I « * I 2 . J I * . J I « . J l f r . l O I . 1 . 
• l t . 2 I F « . 2 > N W H i m 

|M > I T C N « I » FNOAMIO* 
I C • I T E N I 2 I M l M M I l O 
I F I I I N . L T . L M i M . s X . I N . < . T . • • « « ) • » . U N . f I C L T . a . C 0 L . O N . I C . G T . N C 0 L l t * I N M W i i > 

• fid TO 3 imvmmitm 
I F I l i t . F ' O . O N . I C . E O . O > U 1U 1 M M H M I 2 * 
KslVAM PMUHMUO 
I f I I C A T I I » . f c 4 . * * » « . > GO I O * 1 * W W I » » 
OO *«# l « * l . * N N U I t t 
I F t l C A T ( l * I . E < J . O . I GO TC J M W M I « » 
ir- t i c A T I I « I . t o . i T E N I A ) ) GO TO ro N M W I > I 

• 0 CONTINUE i N H M M l S k 
GO To J • W M M M 

• I I F I I T E N I K . E 0 . 0 I G O TJ J M I O M I O > » 
C M M M M I f O 
< A CELL OlTH I K S M I O CNAMACT«il lSTICS HA* WC.EN POUND PWMmiT-% 
C MOO CALCULATE AlMOUWO I T * # * oCSIACO CINLULA* NANM. •NMNWtoO 
c f m i m i ' ) 

TO (OGNOMN-NNGS INMMMM** 
I O G C L * I C - N * G S * W 0 — l » » 
IEN*N* fOGN«»<MXCS«2 l — 0 A N 2 O 0 
I E N L L * I O G C L * ( N » G S * * > Pmmuums 

C i"NOMMI | Q 
C NAK* S U M NCCIOM SCANNED I S a l T N l * . SPECIF ISO OUOMOANV PWBAJHIS 
c w o i m i f l 

I F ! I O G M O . L T . L N O O I I S G M O S L M S A A « i m H > 
I P i l O O C L . L T . L C O L I I f t G C L U C C L PM0M2.AO 
i r i i E N N o . a r . « i a o } i e N i i o « « M O a I M U A N 2 J > 
I F f lENCL.GT.MCdLI ICNCL 'MCOL PNOXMOO 
OO * INB>IOGMO. IENNO P « O X M * » 
OO * I C L * I O G C L . ICNCL PaMM»Z>0 
O l S T - S C * T | F L 0 A T C ( i N - l f t O > * * 2 » I I C - I C L > * « 2 ; > * I O O . A i U M U » » 
IP l O I S T . L T . P t U K I N f I N O . I C L M PROAIJII I N * . I C D - O I S T P f t lMMf tO 

• CONTINUE P*tt«JW0>S 
c f i tu i i r t /T 'o 
C THE NEC ION MAS NO* K E N SCANNED GC GLT THE NEAT CELL PMtXMZrS 
C - - -

GG TO 3 PN0NW2OS 
IC NEOINO 2A P N U M 2 9 0 
SO NCAOl2« .ENO*29 lVANS l * N d A * 2 * » 

|M m I T E N I I I PNOMliOO 
I C » I T E M ! 2 > PNUKJIMO 
I P i i>«.ca.0.o i * . ic .eo.o) GO I O so P M M U M I * 
IP » « I A . L T . L A O O . O N . | N . G I . N I » 0 « ) . 0 N . | I C . L T . L C O L . 0 P . . I C . f c T . W C a . l ) P N I M N 4 I S 

• GO TO «0 PNUMLMO 
C rmmm*Z% 
C GtT « OTTe iNfeGEN AND THEN MeSCALt AND OUT INTO NECOMO P»0« IM. fG 
c PHOJWIJJ* 

| X « 4 * P N M I M f l « * I C ) PHOXMJ40 
PMOANIIPl tOf lMPLUATI M * * » * O . O I PNOANJAS 

4 0 • A I T E I 2 S ) * A * » P M O X M * * * 
GO TO SO l*«V«*V>»» 

25 CONTINUE PPUAJMftO 
• M i r t < « t 2 l ) > l *A« .LPC».NMO». I .C .»L .NCaL P N M N J f t s 

20 FOft«ATI*HAVE CALCJLATEO THE PPORI PI It UP A»CH CELL TO V A N I A O L E ' . / PMlMMMrO 
• ! • » • PON THE ttEGl ON INCLUDING N O * S * * l « . * T H P u ' . l * . / P M I W U T I 
• • ANO C 0 L O N N S » . | A . « T H N U ' t I A ) W O W M t 

STOP 
END 

M O M M I 
P « V « M « 3 
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SUITABILITY PROGRAM 

c 
c 
c 
c 

c 
c 
c 

c 
c 
c 
c 

•AM f S »F»F3-«N TMk i l l M l l l I l T ( . * I C U L * H I M 
M M TMC «AMT.A«D S I T l N C M . M M I M A 

f p o n o i w H w i . c i i w w w . w ^ n A w n w w * .si 
IMTCCCB ) U T * M I » I . * M « C ( * * ) . S I M » l £ ( « * » . C L C ¥ A B I » « I 

f * B L CI • . ! • * > 
I t ! * . • * > . T3 T S h U • • 

L O C I C A L * ! M * « « B . 0 0 » 
PAT* r M X i / t l ] > 0 / 
COMMON » A B S . C A T « T . « A N C * .SIN&LC .COMMAI 
•SAB T N C t O W l OAT* A^O CCHO I I t u THfc L l NF W I I U H 

CALL B « O A T * I C A T & « v . C O M » A T . O b T v * 4 ^ l * M M . H M A T .l«M»0«T . * . » » • > • , 
IMOSUIT .13VA4S.TOTSU1 .C «ZLU> .^LC WAM.NAMII 

MOM XCAO |M>WT TA»C. F04 CAC* MIC 
OF S t f l t I B M . IT IF S 

COMFvFi TM* WLOVISITE NJ« 

C 
c 
c 

c 
c 
c 

IB NFAOI 2 4 . 0 * 0 * 79 » * * * » 
LOO*> ON « 0 3F S U I T S 
CO M ! • l . « 3 S U I T 
FOM EACH SUIT . 3 3 * J- « M ! I N CALCULATION 

S U I T * X » 0 . 0 
OB f J * I . * J V A B S 
•CaCLCVMBIJ I 

COMP>At«FIMOI<. I > * I « * 0 4 T I I . K I 
M | C H M I . . r ^ . K L U > I U ! TO «C 

W I T B . ' S U l f ' K K O A F l f 
20 CONTI twF 

S W I T B L > S V I T 4 . STOTSbTI I I 
09 TO SO 

SCT MC»t I F I H I J Cfl -L I S C K L U K ) 
•o suirn.sFAC.uo 
SB • . • O u r v A B f l l 

I B i K U S U I M . 

MOB OBMUTE TABIC CNTMICS ' I M Ml ST0S4AB 

L * S U l T B L * I O . » 2 . 
! F ( L « . C . O > - S | 
I F l L .ST . 1 0 2 1 - * 102 

SO T A 0 1 C I I . . » » T A B . t | ! . _ » » ! 
B B I T C I 2 S I V M S 
• 9 TO IB 

CCT MC*C AT M O 3F INPUT ;>A U 

70 CALL AN«w*S4TAWLfc*«0SUIT.NAME I 
STOP 
fNO 

W I T MSOS 
w i r BO to SJ IT BO I S 
VJ IT 80 20 
SO IT MO * S 
S j IT MO JO 
S J I T N O J S 
SJ IT BO AO 
VJ IT BOAS 
SUIT MB SO 
SJ IT MOSS 
SJlTMOftO 
V J I T B 0 4 * 
S J IT W 70 
SWITH0 7S 
SJITBOBQ 
W I : B ) I I * 

•KM SJ IT novo > J | T B » * S 
S i J I T K D O 
>j IT mo s 
SJ i ra i IO 
S J I T M I 1 * 
SJ IT K l iO 
S J I T 8 I 2 S 
SUIT C I JO 
S J I T B I «S 
> J I T t f l * 0 
S J | T n | 4 S 
'Ml I f b ISO 
SJ IT H I S S 
* U I T » l » 0 
S J I T B I f t S 
S J I T t ' l T . ) 
S J I T M I 7 S 
S J I T M I s O 
S J I T e l f t S 
SJ I T U 1*0 
swiraivs > J l T r 2 0 0 
SJ IT 1*20 9 
S J I T N 2 I 0 
SJ IT P? 1S 
S J I T H 2 2 0 
>J IT» -24S 
S J I T B 2 J 3 
S J I T H 2 I S 
SJ IT 1)1*0 
SJ IT "2AS 
SJ I f C?S0 
SJITr>2SS 
SJ irt-2*o 

l 
c 
c 
c 

c 
c 
c 
c 
c 
c 

c 
c 
c 
c 

T H I S BOUT INC S C A » C : * 4 TMt INPUT TABLES TOF lNTt TNC S U I T A H I L I T T 
VM.UC FOM A G i v e * VA4IABLC VALWI 

FWNCT ION F MO« I V A * . 1 1 
B E * . * A » S I * * » . C A f O » T C OS.SAI .C JAPATC * « . S * • » ) 
INT E M M M A N C C ( 9 B I . S f N 0 L r : < « « > . S I M C L « . * A N b f 
COMBOl V M S . C A T G 4 V . 1 A N U .S INSLf .COMPAl 

CATBACT THE V A * I A M L C VAL U 

VAMSftaVAMSf IVAT I 

CCT NO OF S M C E AND 4 AN OF $ *=0<* N i l ONE 

S f N O . S a S l t 6 . C t IVAB I 
BAN6»sB**6Cf IVA4 I 

SCABCH S » F C I F I C D AA^CCS FOB A NATCH. IF F D U « TME N F ICK 
OUT THC COM»ATABIL I T T FMOM TH! TABLE 

I F ( S I N Q . « . C O . 0 > C 3 T l 30 
00 10 Ma I , S H 6 . S 

F I N C 
F I N C 
F I N C 
F|i«C 
F INC 
F INO 
F INC 
F INC 
FINO 
FINO 
FINO 
F INO 
FINO 
F INC 
F INC 
F INC 
F IND 
F INC 
F INO 
FINO 
F INO 
F I N C 
F INC 

oos 
0 10 
O I S 
0 20 
0 2 S 
0 JO 
0 J * 
0 40 
0 * 5 
oso 
OSS 
0 6 0 
0 » S 
0 70 
0 7 * 
0 8 0 
o«s 
0 9 0 
0 9 S 
100 
I 0 S 
I 10 
I I S 
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1 0 

c 
c 
c 
c 
c 

IF IVAMS* .MC.C«Tfe*V« IWAM.NMGO TO I C 
CfT HEME I F «e «Aoe A « K N ON A SINGLE 
F IMO> COM* ATI I V A A . N . I I 
•ETUMM 
CONTINUE 
FALL I M 1 U ( H MCAlS I S NUT ' O t f B . O TO 
I F I A A M C B . F O . O I O TO «o 

|MI*_OW»2»>*A'«CA-2 
00 AO N B L O * . I M I . 2 
I F < V A M S « . l T . C A T « * V t IVAH.M- I H O C TO A C 
| F | V A * S « . C S . C A T C t V * . I W A « . M ) ) 6 0 TO AC 
FINO*CO**>AT( I V A 4 . N . f I 

MAN6C CXCCK 

*o CONTINUE 
•'ALL TMA3UGM « F A « $ THAI IMC M i l t Or T-tl 5 WAAI U U "AS I 
•M TNC M*>UT . 1 S T . THE C4**»A TA31 L I TY I S SET TO S . 3 * AN 

VALUE O* T M F -iCA_C 0 TO 10 

*o FIMO**». 
•CTUMN 
AND 

F INO 120 
U N O I 2 S 
U N O 1 JO 
r-iNC 1 3 9 
H N C I A « 
FIMO I A S 
r-iNO ISO 
F I N D 1 9 9 
FIMO 1*0 
F I N D 1 *5 
F INO i r e 
FIMO I T S 
F INO 100 
F INO l a s 
FINO 1 9 0 
F INO 1 * 9 

•OT f i U M ) F INO 230 
UNA IAS CO F INO ZOS 

F I N C 210 
F I N C 2 1 9 
F INO 220 
F INO 2 2 9 
F I N O 2JO 

c 
c 
c 
c 

c 
c 
c 

MDUTlNt TO »CAT> I N I N I DATA CAMOS 

SUBMDuTINf !9 f lATAtCATGM».CO*A»AT.nLl* * * . *»AN6c.SINI .L* : .l»M»OMT . I A . I 9 3 
I I S A . N O S U I T . < « J V A « S . T : i T 9 u T . € * C L U D . C L C V A M . M * « » 

OtMCNSIOI CATWVt 1 4 3 * I S A I . C O M * * H I A 3 . I 9 A . I A 1 
INTEGE* 3UTVA«| I A I . 3 A N 0 C I I 0 J l • SI NbLF 11 * J » >CLCVAMf | *J I . C A H O I 2 3 I 
NfAL r*W>J«TI I * . I A J ) . T 3 T S b I | l * > 
LOCICAL* I N A M E S « 9 « . 2 C I . U ! S * H 9 9 ) . N A N M » . O O I 
LU6 ICAL* | CNA1CE 
OAT A USEOS99* -*"AL SC . • 

M A O IN CCMt l A. •ECS 

U L A T I U N S« 

HFAOf 9 . IO IN3SUI T . V J WA4 5.F *CL UP . 1 N . O U I V A * 
10 F O N M A T I I 2 . I 2 . F 2 . 0 . I 2 . A I 2 ) 

• M I T t t A . 2 0 1 
23 FOAMAT ( T A O . ' S U I T A 3 I L I T V L A 

00 90 I ' l i h 
NCAOI9. J01CA4O 

JO FOAMAT <20 A * ) 
• N I T f ( A . A 0 K A 4 D 

AO FOAMAT IT AO. 20AAI 
9 0 CONT 1NUE 

• • I T C IO . » 0 M 3 S U I T . N3VAMS.E ACLUD 
AO FOANATI* NUf*»E» 3F CALCULATIONS * * . ! ? . / . 

1 • NUAHt* 3F VAAIAOLCS = * . I 2 . / . 
2 • VA.W8 r j w E X L U S I O M « * . F J . 01 

• R I T E I A . 7 0 M 3 U T V A A I I l . l ' I . N O S U l T l 
70 FOAM A T I * 3uT»uT VA* IAHLE S ARE « • .At I 2 .1 HI I 

NOB READ TMF. M > U T V A 4 U l M . f S . T M c I « RAN&ES AwO T * E I •* CATC60ATS 

OO 100 l « l."OVA1>S 
A £ A O t 9 . A 0 H V A 4 , S IN f r .F I IVAA ) .tANt.r: I I VARI .ICATSMT I I V AA. J» , J « I , 1 9 I 

OO FORMAT! 31 2 . 1 0 F A . 0 I 
M M S W S n a t l IVA4 >*2«4AN«Cf IVARI 
IF (NUM0R.GT. IS>«EAO< 9 . 90 M CA T»R Vf I VAR.J) . M f . i » l 
I F ( N W M * M . S T . J A M E A O ( 9 . 9 0 M C A T5R W I VAR.J I . J * J * . 9 A > 
IF INUMOR.OT.9AIGO T3 ICOC 

9 3 F O R M A T I A X . I O F A . 0 ) 
CLCVARII »«IVA« 
USE01 IVArt M.T4UF. . 

100 CONT INUF 

RCAO IN VARIAi f . E NAMES FOR USE ON OUTPUT 

00 120 I * 1 . 6 3 
R C A O I I . 1 1 0 . « 0 « I J O I J . I NAMES! J . L I . L « l . 2 0 1 

110 FORMAT I t 2 . 20A11 
120 CONTINUE 

INOAT009 
INOATO 10 
INOATO 19 
INOATO 20 

. INCAT0 29 
INOATO JO 
INC AT 0 39 
INOATO AO 
INOATO A9 
I NO AT 0 9 0 
•MOAT 0 9 9 
INC AT 0 * 0 
INOAT 0 * 9 
INOATO TO 
INOATO 79 
INCAT300 
INOAT : H9 
IMCAT090 

1 INDAT099 
INOAT 100 
INOAT 1 0 9 
INCAT I 10 
INOAT 1 1 9 
INOAT 1 20 
INOAT I 2 9 
INOAT 1 JO 
INOAT I J9 
INCAT I AO 
INOAT I A S 
INOAT 190 
INOAT 1 9 9 
INOAT 1*0 
INOAT IA-9 
INOAT I 70 
INCAT I 79 
INOAT I NO 
INOAT 109 
INOAT190 
INCAT 1 9 9 
INCAT 2 0 0 
INCAT 2 0 9 
INOAT 210 
INCAT 2 19 
INOAT 2 2 0 
INOAT 2 2 9 
INCAT 2 3 0 
INCAT 2 3 9 
INOAT 2A0 
INOAT 2A9 
INCAT 2 9 0 
IN0AT299 
INCAT 2 0 0 
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130 
1*0 

mm"%t*r,v> 
c 
c 
c 
c 

, / . • t * « . ^ u « * i t » i i - > » * i > t a O N 

CHANCE THE CATEC3&V S»EC IE ICA Tl ONS IP WE l ( # U I CATC&OAV * » » » » 
• H lCM INDICATES THAT THE N I C * ? <T POSSINLC VALUE* ABE TO ME USEO 

CHAM C C * . FALSE. 
OS I * * l« I * ISA 
SO 1 * 0 J * I . 1 *3 
I F I C A T f l M V I J . I».-«E . « * * * . I C O 10 160 
CATCHVCJ. ! » • • * * * * * * . 
Cr>ANCE* .TAME . 

1*9 O M T M U C 
• ' (CHANCE MA* ITEt A. I TCI 

I TO EOABJAT « • / • • • • • • • • • • A 4 M t » C U « * « « « « « * < 

• AT LEAST O I E VA4 IA4LC * • / / ' ) 

MOM MEAO I N AND THE DATA FOH ?AC"« C O A M T M l L I TV AMO INAHMTANCE. 
K M THE AEOUISITK NUHNC4 OF CALCU.ATIOMS 

00 * * o 1 * 1 . 1 ) S U I T 
NCAOtS. 240MlA<«Ct I . J | . J * 1 . « 0 > 

2 * 0 A M M A T t e O A I I 
• * } | T E < * . 2 S O > I . I I A H f c l I . J l . J ' l . t C I 

7 M FOANATf* SWITAOI . I T Y • • . ! ? . • I S • . O C A I I 
OO 2 * 0 J * l . - tJVA^S 
•EA4M 3 . 2 * 0 I I «VA». I N A W T t I . I N V A R ! . ( C O M A T t l N V A M . L .1 I . L * l . I n I 

2 * 0 F O N M A T 1 1 2 . F V . O . 2 > . I O F A . C I 
N U H M s S M O L E I M « M I » 2 « M N U I I N M i l l 
I F < N U N « A . C T . I * l * E A O ( S.2TCIICOHNA Tf I N V A N . L . I I i l 1 « . l » ) 

2T0 FO«NAT(*K . I * F * . 0 » 
IF(NVHaW.CT.J*»«:£AO< « . 2 7CMCONPA f 11 «4»A.«.L . 1 1 . L * J T . S * I 

M O CONTMWE 
2 9 * CONTINUE 

Aft IT E l * . I A 0 I 

• M I T E OUT THE E * T I 4 E CfMPA TA4I L I Tv^ l a M U I t l L t M l H H 

• H I T E l * . 3 0 0 I 
J00 FOAJ*ATtT*0.*CJ*»*TAI»ILITT/ l»»»O»tTANCE M T A U ' . / i 

• T A 0 . * C A L C I CALC2 C A L C J CALCA CALC* C * L C * M 
00 JSO 1 * 1 . 1 * 3 
IF< .NUT .USED! 11 ISO TO 15C 
• ftlTC.1*. 3 1 0 1 1 . C t A N E S I I .L l « L a | . 2 3 1 .1 I I M A I I l . 1 l , L » I .NOSwIT l 

310 FONHATI ' VAN A * . 1 2 . • « . 2 C A I . / . 
• • UM»)4TA«CL * * . T A 0 . * l s A . I . . ! • > ! 

NO* S»»IT OUT THE * L « B E S AND ASSOCIATED CO"*»*TAS| L I T IES 

• N I T E I * . 3 I S I 
3 1 5 FOANATI* C0*»ATA-| IL I TIE S FOW VALUES*! 

IS |NC*« S I N C E ! I I 
IftANCA-ftANCEl I I 
I M I S I N G A . E 4 . 0 I C 3 T3 3 JO 
OO 3 2 9 i ' l . l S N C t 
• • I T E l * . 320ICATCNTT I . J I , I C O * * * A T t ! . J . P I . • • ! .NOSUI Tl 

320 FOAM AT < SA, F B . 2 . T * 0 . * < F A . I . Ju l • 
3 2 5 CONTINUE 
330 t r i W A N 6 V . C 3 . 0 I C J D 3 *5 

OO JAO J * I . M M « 
K « I S I N « * « 2 * J 
• H I T E I * . J3S)CATC*T< I . K - I ) . C A T ; * m . A ) .«CO"*»ATI I . » . * ! , A * I .NO&JIT I 

3 3 5 FOAaJAT I S A . F O . ? . • TJ * . F I C . 2 . T * C . f t | F A . I .J»» I 
3A0 CONT INUE 
3 * 5 f f t l T E l * . JSS I 
350 CONTINUE 
3 5 5 F O N M A T f / / . I O O I ' - « l . / V I 

• I N O THE TOTAL SC0<*£ S FOB NOftNALHI NC THE BcSULTS 

00 370 I & W V 3 S U I T 
SUBaO.O 
00 3 * 0 J a L < O V A A S 

3 * 0 SUMaSUN*IMFO*T< I.CLCVAftf JH 
3T0 TOTSUT ( 1 1 * SUN 

« « ! T C < * . 3 » « > I T 3 T S b T I l ) . l * I . N O S L l I I 
3 * 9 FOANATI* TOTA. JE ALL lNA*ON TANtE S : • . T * 0 . » f ~ > . 0 .1 A M 

00 4 0 0 la l * « 3 S U I T 
IF ITOTSUTI n .c r .o .o ico TO AOO 

INC A? 2 * 5 
INOAI 2 70 
INOAI 2 75 
INCAf 2N0 
INC AT 2 * 5 
INC AT 2 * 0 
INC AT 2 * 5 
INO AT JOO 
INC AT 30 5 
IN0ATJ1O 
INCAT J I S 
INCAT320 
INCAT J25 
INCAT 3 3 0 
INCAT 3 3 5 
INCAT JAO 
INCAT 1A5 
INCAT J 5 0 
INCAT 3 5 5 
INCAf JAO 
INCAT J 6 S 
INOAI 3 70 
INCAT J 7 5 
INCAT J * 0 
I N O A I 1 * 5 
INCAT HO 
INO AT J-»5 
INCAT At>0 
INCAT A3 5 
11.0 AT* 10 
INO AT* 15 
INCAT• * £ 
INOAI « / 5 
INUAT « JC 
INCAT* 35 
I N C A T * * ' ) 
| N 0 A T * * 5 
INCAT « 3 0 
INCAT • •>« 
INCAT AAO 
INCAT A » 5 
IN OAT « 70 
I N C ^ * * 7 5 
INCAT 4 0 0 
INCAT 4 X 5 
INC At A VO 
INCAT a « 5 
INO AT 5 0 0 
INO AT 5 0 5 
INCATSIO 
INCAT b 15 
INCAT 5 2 0 
INCAT 5 2 5 
INCAT 5 JO 
INOAT 5 JS 
INOAT5*0 
INCAT 5 * 5 
INCAT 5 5 0 
INCAT 5 5 5 
INCAT 5 * 0 
INCAT 5 * 5 
INCAT 5 TO 
IN0AT5T5 
INCATSffO 
INCAT 5H5 
INCAT 5*C 
INCAT 5 * 5 
INCAT 60 3 
INOAT 60 5 
INCAT 6 10 
INCAT 6 15 
INOAT* 20 
INC AT 6 2 5 
INCAT* JO 
INCAT 6 1 5 
INC AT 6 * 0 
I N O A T 6 * 5 
INC AT 65*) 
INCAT655 
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T O T S U T I I I * 1 .0 IMCAT»*0 
• MITtlA. 3 « 0 > l M O M M S 

30O r t M M a t l / . * • • • • • • A 4 N I N 6 • • • • • S U T A a l L I T T * . I 2 . « I S ZlAO •» !MOATt*70 
AOO t O N l K N C I H O M 6 T 1 

MCTUAM iMOAfaaO 
I03O • • I f E t a . I O I » * I V A - > IMOATaaS 
I O I O r o r w a r i * T33 W « T C A T C G O N I C S M t j u s t u > < w vAMiAkxt • • . • * > I M C M « M 

a « I T f f « . I I M M U 1 1 4 I M O A T * * S 
I O M F O M M A T I * M A A i a u * w o i c s i u M » » * £ * A s i * . 1 * * s a c c i r i e o * ! i M c a r r o o 

STO*> IMOAf 70** 
fMO I M 0 A T 7 I 0 

C AMALTOO* 
C ArlWTlMC »3 «*«C»ATF STATIST ICS OM S U T A O l L i r T SCCMFS. TMtT AAf AMALT) IO 
c Av« tAo» C A S S I F i c o I M « * > i f S i f e n » « I O M O T J I O . A M A L V Q I * 
C AMALTO 2 « 

SWIMOUTIMC A l A . T * l TAal> .MCA • & . » • * ? » AM ALTO 2 5 
•MtEfi t f t TAdLCf A. 1 0 2 1 . L IMC I 1001 ,STA» AM ALTO JO 

LOCICAL* I MA«CI a . COI AMALTO 35 
DATA _ M C X I O 0 * * * * / AM ALTO AO 
00 1*0 l« I . 1 C A I G AMALTO AS 
• N I T C I O . I O I I AMALTOSO 
• a I T ( i * . i S H Y A a c t I . J I . J * I . F C I AM A L T O s s 

13 FOMNATI* l * . f SO. •AMALTSIS OF **»•> • • . I I I AMALT OAO 
I S K i a i A T I T 2 0 . « I * . 0 0 A | . * I * I AM ALTO AS 

wm* o . AMALTO ro 
NUMMNsO AMALTO 75 
SWMSO* O . AMALTO M 
H M l J AMALTOaS 
MAA*« 0 AMALTO^O 

C AMALTO«S 
C M0a SC*W I K DATA A * 0 GET SIMS.SUM* OF S U U M t i AMU NUH*)C« Or CAktS AMALTIOO 
C ALS3 F IMO a i O A . » .TMT AMALT | 0 » 
C AMALT 110 

00 30 J « 3 . I 0 2 AMALT I I S 
IF ( I A S . CI | . J I . _C .MMAal<JO TO 2 0 AMALT | 20 

MMAAST U L t l l i J I AMALT I 2S 
l * M t j AMALT I JO 

23 *jm* Slia • F . J A T I TAOLCI I . J l ) • * L I I A T I J - ? ! SI O. AMALT I 35 
StJMSO*SM>JSO»F_3ATI T A M . M I . J l l A f L O A T I J-it / I J . I • • * AMALTIAC 
NI*MOa*MU«OM*TA».CI I . J I AMALT I AS 

30 CDMTIMwF AMALT ISO 
• M l T M a . O N I M - M AMALT t » S 
a H i r c i a . i r o i T A - l . F I I . i l AMALT I aO 
• • I T C I a . lOOITAJ .Cf 1 . 2 1 AMALT I AS 
IFCMMAS.CO.0IC>) T3 2CC AMALTlTO 

AO FOMBATI* ThC4C A*C * . I S . « OaS.M t * T I 0 » S * t . «ALT I 75 
S T D O C V * I W S3-S«AIAS<JM>»LOATfMUA>Mll>aLOAT|Mtl>*M-l> AMALT IAO 
STDOFv*SON I ISTOOCV) AMALT 1 *5 
AJlcAJW S U M / F . 3 A T I M I M I M I AMALT 1 * 0 
• MlTC(a .SO)A<tFA'<f .ST30t» AMALT 1 * 5 

SO F 0 N * « T I / . » A f A * SC34C * • . F e . J . / . * STAND AND O t V I A T i f M * » • .FS . « » AMALT 2 0 0 
*MOQC**.3AT< l * A » 2 > S I 0 . AMALT205 
• « I T k ( • . • O f A V ' j D C . M M A I I AMALT2IO 

aO FfMMAf I * I K «JOC I S * . F C 1 . * • ! TM ' . I S . * OASCMVATIOMISI ' > AMALT2IS 
S « E a * > * * < « * C A 1 - A * ) n e » / S T D 0 C V AMALT220 
• a l T C t * . 70 ) * < £ • » * AMALT22S 

70 FONMATI* » C A » S 3 l t A M COCFFICIt-MT iW S«C aAX SS * ' . F / . A I AMALT 2 30 
C AMALT235 
c MOB F IMO o^eaetTs FSW KIMTOSIS AM ALT 2 AO 
C AMALT2A* 

mO AMALT 2S« 
00 110 J * 3 . 1 0 * AMALT255 
-«xM*T AflLCf I . J I AMALT 2 * 0 
l .<fM«.T.O.*»*JlMa<t ICO TO »C AMALT2A5 
QO TO 120 AMALT 2 7 0 

• 0 I F I M . w T . 0 . 7 S » « n a M - » ICO TO SO AMALT275 
»7S» F L . 1 A T U - 2 I / I C . AMALT2O0 
CO TO 110 AMALT 2 » 5 

9 9 l F I M _ T . 0 . 2 * > * M U * f r » : ICC TO ICO AM ALT 2 * 0 
»25« F L D A T f J - 2 I / I 0 . AMALT2*5 
CO TO 110 AMALT300 

100 I F l M * w T « 0 . | A ' « U « 8 * IGO TO 110 AMALT305 
• 10* FLO AT f J - 2 1 / 1 0 . AMALT J 1 0 

110 COMTPwC A M * L T 3 l 5 
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i2o • • • • n . o a r i j - 2 i / i o . < N « . T J ? O 
MtMfO • O . S M « T S - « 2 « l * >OC-a|CI «N«.*32% 
• • I t E C * . I JOIMlMfQ *N«L«S}0 

IJO f O O I M I * KOtVISIS * « . * * . J I M M . r ) » 
C M « . T I « 0 
C MM CHCfttf tMt H|SfOA**aj <NM.T)»t 
C *».«.» J *0 

• • i r c l O . 140) #NM.V3SS 
! « • n M H U ( / / / . l t O . * H I S 1 0 G * * M , . / / . l » " 4 9 J I , - , l l t N A T M 

OS IOO JsJ .102 M l A f M S 
a * n . O M u - 2 i / i o . «NM.v3ra 
no* i r m i o o . » i r . o a T t f a c e t I . J M « O . S I ^ L O « » H » « H I M a . r j r j 
• • I f SIO. I M M . T*0l t< I . J l . t L I N E f K I . « * I .HO «NALV440 

ISO a C M M I i a . r o . 1 .2a . I S « 2 * . * | * • I O C * I I M K L I M 1 
IOO OONTIWf M M . T J O 
170 H H M M I * •HMOC4 J» f aCCWIIOot C r U S * • .151 M M . T J O 
i«o roanAtf* Nuaoc* a * ec*o acooss * * . t s i » * r « o o 
too com »«ue a i M . f i ) ^ 

•CTWHM * N M . T « | 0 
200 • « I t C t * . 2 1 0 1 « N « . T * I * 
210 n M H M ( M / l . ' C a a t O f (MSSCNt * | S I O b M M IABLE K f l f ' l * N * L T « 2 0 

OCTlMMj MIALT42S 
(NO * N * L T « M 
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Appendix B 

DESCRIPTION OF THE MARYLAND DATA BASE 



51 

The data base used with the ORNL-LUSP has 99 variables, of which 52 
contain data. The other variable positions can be used to contain 
suitability scores calculated for differing siting objectives. This 
procedure allows 47 different suitability scores to be maintained in the 
file at any one time. Statistical analyses then become feasible in ana­
lyzing a diversity of importance and compatibility matrices. 

Table 2.1 gives a list of the variables by name and indicates the 
source of the variable. The following is a brief description of each 
variable. More complete descriptions of the sources and methods of 
coding of the HAGI variables nay be found in Maryland Automated Geographic 

Information System, Publication No. 207 (Baltimore, March 1974) and other 
documentation by the Maryland Department of State Planning. 

B.l List of Variables 

B.l.l Raw data variables 
Variable name 

Variable No. 1 Grid cell row number 
Variable No. 2 Grid cell column number 
Variable No. 3 County or city number 

Code: 
Allegany 01 
Anne Arundel 02 
Baltimore County 03 
Baltimore City 04 
Calvert 05 
Caroline 06 
Carroll 07 
Cecil 08 
Charles 09 
Dorchester 10 
Frederick 11 
Garrett 12 
Harford 13 
Howard 14 
Kent 15 
Montgomery 16 
Prince Georges 17 
Queen Annes 18 
St. Marys 19 
Somerset 20 
Talbot 21 
Washington 22 
Wicomico 23 
Worcester 24 
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Variable name 

Variable No. 4 Surface water quality/fish and 
shellfish 

Code: 
Class I waters (general 
use and recreation) 10 

Class I waters not meeting 
standards 11 

Class II waters (shellfish 
harvesting streams) 20 

Class II waters not meet­
ing standards 21 

Class III waters (natural 
trout streams) 30 

Class III waters not 
meeting standards 31 

Class IV waters (recrea­
tional trout streams) 60 

Class IV waters not meet­
ing standards 41 

Oyster beds open to 
fishing 50 

Oyster beds closed to 
fishing because of 
pollution 51 

Clam beds open to 
fishing 60 

Clam beds closed to 
fishing because of 
pollution 61 

Source: MAGI — surface water quality variable 

Water quality characteristics were compiled for all secorJ- and 
third-order stream systems within the state. This variable serves two 
functions. One is to identify different classes of surface waters in 
terms of meeting water quality guidelines, and the other is to locate 
surface waters classified as trout streaus, shellfish harvesting areas, 
oyster beds, and clam beds. The majority of data was obtained from The 

Continuing Planning Process for Water Quality Management, issued by the 
Water Resources Administration, Maryland Department of Natural Resources, 
in February 1973. 

Additional information on shellfish harvesting areas, indicating the 
location of designated oyster and clam beds, was combined with the water 
quality data. This information had been compiled by the Coast and 
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Geodetic Survey for the Maryland Department of Natural Resources, Tide­
water and Fisheries Administration. Location and extent of oyster and 
clam beds were identified by field surveys, and the beds were located 
photogrammetrically by the Coast and Geodetic Survey. These data were 
•apped initially at a scale of 1:20,000 and subsequently transferred to 
the 1:62,500 series for digital encoding. 

Variable nane 
Variable No. 5 Geologic formation (primary) 

Code: 
The codes for geologic formations are listed in Maryland 
Department of State Planning, Geology, Aquifers, Xinerzls, 
Publication No. 205, Baltimore, December 1973, pp. 12-118. 
This is a four-digit code, with the first two digits being 
the county code number of Variable 3. The last two digits 
refer to individual formations and are county-specific. 
For general usage these will have to be reformatted in 
classes of homogeneous engineering characteristics. 

Source: MAGI. 

The engineering geology data were adopted primarily from the 
Engineering Geolo.ji- Tables of the 'ktryland Engineering Soil Jtuu'j 
(June 1965). Basic geclogic data for the state were classified for 
engineering applications by the Civil Engineering Department of the 
University of Maryland, using Maryland highway maps (1:63,360 scale). 
These data include hardness, excavation requirements, extent of rock 
weathering, durability of fresh rock, and overburden thickness. Addi­
tional maps and reports from the U.S. Geological Survey were used, and 
the Maryland Geological Survey was consulted concerning the usefulness 
of these data as input to the Maryland Generalised Land Use Plan. 

Variable name 
Variable No. 6 Geologic formation (secondary) 

Code: Same as for Variable 5 

Source: Same as for Variable 5. 
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Variable No. 7 

Code: 
Railroad 
Gas or other petroleum 
pipeline 

Transmission line 
Channel spoils disposal 
site 

Channel 27 ft or greater 
Channel 35 ft or greater 
Channel 42 ft or greater 
Existing intersection of 
controlled access high 
way and controlled access 
highway 08 

Proposed intersection uf 
controlled access high­
way and controlled access 
highway 09 

Existing intersection of 
controlled access high­
way and noncontrolled 
access highway 10 

Proposed intersection oi 
controlled access high­
way and .noncontrolled 
access highway 11 

Combination of two rights-
of-way 12 

Combination of three rights-
of-way 13 

Airport* and s»iv->ort pro­
perty 14 

Rapid rail 15 
Commuter rail 16 

Source; MAGI — transportation facilities variable. 

Maps from Maryland state agencies and other organizations were used 
as source materials. Among these were charts and maps produced by the 
Federal Power Conmission and the U.S. Geological Survey. Proposed high­
ways were obtained from the State Highway Administration "Twenty Year 
Needs Study." 

If multiple facilities exist in a cell, the one occupying the 
greatest area is listed as primary. 

Variable n, 
Transportation and transmission 

(primary)* 

01 

02 
03 

04 
05 
06 
07 
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Variable 
Variable No. 8 Transportation and transmission 

(secondary)* 

Code: Same as for Variable 7 except the following undocumented 
codes are found in the secondary classification: 

17 (three cells) 
19 (one cell) 
20 (three cells) 
21 (one cell) 
22 (two cells) 
23 (one cell) 
24 (one cell) 
25 (one cell) 

Source: Same as for Variable 7. 

Variable No. 9 
Code: 

State: 

Variable name 
State and federal lands (primary) 

State of Maryland (general) 10 
Department of Health and 
Mental Hygiene 11 

Department of Natural 
Resources 12 

Fish and Wildlife Admini­
stration 13 

Department of Forests 
and Parks Ik 

Maryland State Police 15 
Department of Correc­

tions 16 
General Services 17 
State Aviation Admini­
stration 18 

Mass Transit Administra­
tion 19 

Maryland Port Authority 20 
Motor Vehicles Administra­

tion 21 

If multiple facilities exist in a cell, the one occupying the 
second greatest area is listed as secondary. 

If a cell contains land owned by more than one state or federal 
agency, the agency owning the largest area is listed as primary. 
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Code: 
State Highways Administra­

tis' 22 
Military Department 23 
State Department of 
Education 24 

Agriculture and Industry 
Agency 25 

Board of Public Works 26 
Undocumented code (one cell) 40 
Federal 
Federal Govcrnaent 

(general) 50 
Department of Agricul­
ture 51 

Department of the 
Air Force 52 

Department of the 
Army 53 

Corps of Engineers 54 
Department of the Navy 55 
Department of Commerce 56 
Department of Health, Edu­
cation, and Welfare 57 

National Institutes of 
Health 58 

Social Security Administra­
tion 59 

Department of Transporta­
tion 60 

Coast Guard 61 
Atomic Energy Commission 62 
Federal Communications 
Commission 63 

General Services Administra­
tion 64 

National Aeronautics and 
Space Administration 65 

Department of the 
Interior 66 

Fish and Wildlife Bureau 67 
Postal Service 68 
Veterans' Administration 69 
Department of Justice 70 
Treasury Department 71 
Municipal 
Municipal parks 80 
Municipal ownership 82 
Municipal ownership 83 
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Source: MAGI 

Tax aaps, computerized listings of federal lands, and inventories 
of State Highway Administration lands were used by the Department of 
State Planning to locate all state- or fede;. ally-owned properties of 
10 acres or larger. A complete description of the data collection and 
ownership can be found in Maryland Depatts^nt of State Planning Technical 
Series Document, State and F&leral Land Inventory (Pub. No. 211, 1974). 

Variable name 
Variable No. 10 State and Federal lands 

(secondary) 
Code: Same as for Variable 9 

Source: Same as for Variable 9. 

Variable 
Variable No. 11 

Code: 
Mineral resource 

Mineral resources 

Status 
Deep coal mine Inactive 01 
Deep coal mine Active 02 
Strip coal mine Inactive 03 
Strip coal nine Active 04 
Sand and/or gravel 
pit Active 05 

Stone quarry Active 06 
Clay and shale pit Active 07 
Greensand area Contingent upon 08 conditions 08 
Diatomite area Active pit 09 
Gas field In operation 10 
Gas field Under develop­

ment 11 
Gas field Used for storage 12 
Peat pit Contingent upon 

Copper deposits 
conditions 13 

Copper deposits Contingent upon 
conditions 14 

Gold deposits Contingent upon 
conditions 15 

Undocumented (12 cells) 16 
Undocumented (44 cells) 17 

If a eel1, contains land owned by more than one state or federal 
agency, the agency owning the second largest area is listed as secondary. 

Includes lead, zinc, chrome, iron and silver as accessory minerals. 
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Source: MAGI 

The Maryland Geological Survey and U.S. Geological Survey were con­
sulted for data on mineral resources. The geologic formation boundaries 
were used to help locate productive mineral commodities or deposits with 
development potential. Due to their high degree of credibility, little 
additional investigation was necessary. 

Variable name 
Variable No. 12 Sewer facilities 

Water facilities 
Code; 

0. No facilities or plans for facilities within 20 years 
1. Existing or under construction 

"Existing Service Area" means the area currently served. 
"Under Construction" means a work or works of community 
water supply or sewerage where actual work is progressing 
or where a notice to proceed with a contract for such work 
has been issued as of the effective date of the plan, its 
amendment or revision. 

2. Future development, i to 6 years 
"Immediate Priority" means a work or works of community 
water supply or sewerage for which the beginning of con­
struction is scheduled to start within two years following 
the date of adoption of the plan, its amendment or revision 
by the county. "Five or Six-Year Period" means chat period, 
depending upon the county's Capital Improvement Program, 
five or six years following the date of adoption of the 
plan, its amendment or revision by the county. 

3. Future development, 7 to 10 years 
"Ten-Year Period" shall mean that period of seven through 
ten years following the date of adoption of the plan, its 
amendment or revision by the county. 

4. Future development, 11 to 20 years 
"Twenty-Year Period" shall mea>-> tiiat period of eleven 
through twenty years following the adoption date of the 
plan, its amendment or revision by the county. 

Source; MAGI — Sewer and water service areas variable. 
County Water and Sewer Plans, which are updated annually, were 

examined. A two-digit code was developed for this variable wieh th* first 
digit being sewer facilities and the second being water facilities. 
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Variable 
Variable Ho. 13 Forest type 

Code: 

Forest type (Modified from Society of American 
Foresters classification) 

Aspen, pin cherry S 
Northern hardwoods, 
white pine 7 

White pine, hardwoods 8 
Oak, white pine 9 
White pine 10 
Hemlock 11 
Northern hardwoods 12 
Undocumented code 

(two cells) 21 
Undocumented code 

(fifty cells) 22 
Undocumented code 

(two cells) 23 
Scrub oak 35 
Chesnut oak 36 
Hard pine — pitch, short-
leaf, and Virginia pine 38 

Undocumented code 
(two cells) 39 

Undocumented code 
(one call) 40 

Hard pin* — oak 41 
Oak — hard pine 42 
White oak 50 
Red oak 52 
Undocumented code 
(four cells) 54 

Cove hardwoods 55 
River birch, sycamore 59 
Bottomland hardwoods 60 
Loblolly pine 69 
Loblolly pine, hardwoods 70 
Hardwoods, loblolly pine 71 
Red gum, yellow poplar 77 
Southern white cedar 90 
Southern cypress 94 

Source: MAGI — forest vegetation variable. 

At the time this variable was compiled by Maryland, there were no 
recent vegetation surveys in existence. One significant series of 
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topographic naps outlining forest types was found and used as the basis 
for a new nap updating effort. These naps were produced between 1949 
and 1959 by what is now known as the State Departaent of Natural Resources. 
This source was combined with the 1970 Land Use Inventory and 1972 high 
altitude aircraft photography to coapile a new series of aaps at a scale 
of 1:63,360. A further description of sources and types can be found in 
MDSP Technical Series entitled Forest Vegetation in Maryland (October 
1974). 

Variable name 
Variable No. 14 Soil group (primary) 

Code: 
A thorough description of each soil group and interpretation 
of its engineering liaitations are provided in Maryland Depart­
ment of State Planning, Natural Soil Group* of Maryland, Pub­
lication No. 199, Baltimore, December 1973, pp. 21-54. A 
brief description is given below: 

Code number Croup Slope class Description 
110 Al Deep, sandy, excessively drained, 

vety rapidly permeable, highly 
acidic 

111 a 
112 b 
113 c 
120 A2 Loose sands, depth of 1 to 10 ft 

or more, very rapidly permeable, 
pH is highly variable 

210 Bl Deep, permeable, silt or loam at 
surface, clay in subsoil, pH 
highly variable 

211 a 
212 b 
213 c 
220 B2 Well drained, strongly acidic, 

slowly permeable layers of 
gravel and clay below 2 to 3 ft 

221 a 
222 b 
223 c 

If multiple soil groups occur within a cell, the one occupying 
the largest area is listed as primary. 

+a - 0 to 3%; b - 8 to 15X; c - 7 to 15%. 
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Deep, well drained, unstable 
structure, subsurface clays, 
gently sloping to rolling 
surface, plastic, sticky, 
slowly permeable, strongly 
acidic 

20 to 40 in. in depth, shaly 
surface with localized stony 
spots, strongly acidic 

Well drained, nonacidic, clayey, 
tough, intractable, usually 
surface slope is >1SZ, plastic, 
dense, very slowly permeable, 
ccntaius natural lime 

<20 in. in depth, high content 
of rocky fragments, well to 
excessively drained, pH is 
variable, low natural fertility 

Moderately well drained, substrata 
of loose sand, strongly acidic, 
rapidly permeable 

Perched water table to a depth of 
approximately 2 ft over fragipan 
("hardpan") or clayey subsoil, 
moderately well drained, satu­
rated and mushy in late winter 
and early spring, surface is 
silt or loam, strongly acidic, 
slow permeability 

Deep, moderately well drained, 
silty, moderately slow perme­
ability, water table to within 
l.S to 2.5 ft of the surface in 
late winter and early spring, 
strongly acidic 



Description 
Wet, sandy, poorly drained, 

strongly acidic, rapidly 
permeable when water table 
is low 

Wet, sandy, poorly drained, 
strongly acidic, rapidly 
permeable when water table 
is low, generally unstable 
?tructure, fluctuating water 
table from surface in winter 
to depth of 4 to 6 ft in 
summer, loamy sand or sand 
substrata 

Poorly drained, dense subsoils of 
silt, clay, or fragipan, surface 
is clayey, sticky, plastic when 
dry, slowly permeable, strongly 
acidic 

Deep, well drained floodplains, 
loamy alluvium, strongly acidic 
to neutral, moderately permeable 

Deep, poorly drained floodplains, 
silty sediments, pH highly 
variable, slowly permeable 

Tidal marshes and swamps, saturated 
sand, clay, peat, or muck at 
surface 

Very stony to extremely stony soils 
which otherwise would be in groups 
Bl, B2, CI, C2, Dl, E2, or F3; 
large, loose stones 

Very rocky to extremely rocky soils 
which otherwise would be in groups 
Bl, C2, or Dl, hard bedrock exposed 

These soils are termed "Hade Land"; 
soils that are covered by urban 
development 

These soils have been altered by 
aiining or cut-and-fill 
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Source: MAGI — natural soil groups variable 

A soil survey of the entire state was done by the U.S. Departaent 
of Agriculture — Soil Conservation Service, but soae aaps had not been 
published at the tiae of the HACI data collection. The Departaent of 
State Planning utilized published survey aaps, unpublished data, and 
supplemental information to classify soils into groups with generally 
homogeneous characteristics for planning purposes. 

The following codes also exist in this variable and variables 15 
and 16. They are undocumented. 

Cell freouency 

Code number Primary Secondary Tertiar* Total 
511 6 5 1 12 
531 206 134 43 385 
612 4 12 5 21 
711 1 1 4 6 

Total 219 152 53 424 

Variable Mo. 15 
Code: Same as for Variable 14 

Source: Same as for Variable 14. 

Variable 
Soil group (secondary) 

Variable No. 16 
Code: Same as for Variable 14 

Source: Same as for Variable 14. 

Variable 
Soil group (tertiary) 

Variable No. 17 
Variable 
Natural feature* (primary) ** 

If multiple soil groups occur within a ceil, the one occupying the 
second largest area is listed as secondary. 

If multiple soil groups occur within a cell, the ore occupying the 
third largest area is listed as tertiary. 

** 
If multiple features occur in a cell, the one occupying the largest 

area is listed as primary. 
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Code: 
The code for this variable is presented in Maryland Department 
of State Plaaning-Saithsonian Institution, Center for Maturai 
Areas, Compendium oj natural Features Information, Publication 
no. 231, 2 volumes, Baltimore, March 1975. This is a 7-digit 
code with the first two digits bein-» the county code nuaber of 
Variable 3. The third and fourth digits refer to the electoral 
district within the county (Variable 22). The fifth digit 
refers to the source of the data. The sixth and seventh digits 
indicate the individual feature and are county- and electoral 
district-specific. The presence or absence of a natural fea­
ture is indicated by a zero/nonzero interpretation of the code. 

0 — No natural features occur in the cell. 
>1 — A natural feature is present in the cell. 

Source: MAGI 
Data on unique or endangered natural features and scenic areas were 

coapiled by the Department of State Planning in an effort to update and 
expand the 1968 Catalog of Natural Armas in Maryland. Data were ob­
tained by an exhaustive search of literature on natural areas in Mary­
land, personal contact with Maryland experts in the natural sciences, and 
public survey questionnaires. 

Natural features include natural areas, landaarfcs, fragile ecologic 
systcas, wild lands, and habitats of rare or endangered species. A 
state-sponsored inventory of "big trees" provided additional inforaation. 

For a aore detailed interpretation, one should consult the Compendium 

of natural Features Information. 

Variable 
* Variable No. 18 Natural features (secondary) 

Code; See Code for Variable 17. 
0 - Cell does not contain multiple natural features, 

>1 — Cell contains two or aore natural ic4tur»*. 
Source: Saae as for Variable 17. 

If multiple features occur in a cell, the one occupying the second 
largest area is listed as secondary. 
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Variable 
* Variable No. 19 Land surface slope (primary) 

Code': 
1. 0-32 slope class. 
t. 3-101 slope class. 
3. 10-2GZ slope class. 
4. >20Z slope class. 

Source: MAC1 — topographic slope variable. 

The slope aaps utilized by the Department of State Planning were 
originally produced as a part of the Maryland Engineering Soil Study. 
Later these were improved by State Planning staff and by consultants 
under contract to the Department. 

Variable 
** Variable No. 20 Land surface slope (secondary) 

Code: Same as for Variable 19 

Source: Same as for Variable 19. 

Variable name 
Variable No. 21 Watersheds 

Watershed name 
XX is used to indicate variable digits 
which denominate the specific sub-
portion of the watershed concerned. 

* If multiple slope classes occur in a cell, the one occupying the 
largest total area is listed as primary. 

There a*e 202S cells in primary Land Surface Slope that have a 
code of 0. For the most part, these cells are located in Chesapeake 
Bay and the Potomac Riv r. 

If multiple slope classes occur in a cell, the one occupying the 
becond largest total area is listed as secondary. 
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Code Watershed naae 
01XX Youghiogheny 
02XX North Branch Potomac 
03XX Upper Potoaac 
0«X Hiddle Potomac 
05XX Metro Washington 
OttUC Lower Potoaac 
07XX Patuxent 
OSXX Patapsco 
09XX Gunpowder 
10XX Bush 
11XX Susquehanna 
12XX West Chesapeake 
13X1 Elfc 
14XX Chester 
1SXX Choptank 
16XX Nanticoke 
17XX Pocoaoke 
18XX Ocean drainage 
19XX Contains all of Chesapeake Bay 

Source: MAGI. 

Variable naae 
Variable No. 22 Electoral district 

Code: 
Each district was assigned a two-digit code which aust be 
cross-tabulated with the county nuaber for coaplete 
identification. 

Source: MAGI. 

Electoral districts were digitized froa U.S. Census county aaps. 
Electoral districts are zones used to summarize voting data. There were 
two basic reasons for digitizing these. The first is that census tracts 
and statistical area boundaries are nested within electcral districts. 
Data froa the 1960 and 1970 Census can be aggregated and used for coa-
puter mapping, various forms of analysis, and interfacing with other 
data bank variables. In addition, tax and land use iacords are main­
tained at the electoral district level. 
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Variable name 
Variable No. 23 Historic sites (first in cell) 

Code: 
0 — No registered historic site in %:ell. 

>1 — At least one registered historic site in cell. 
Source: MAGI. 

An inventory of historic sites was provided by the Maryland Historic 
Trust. 

Variable name 
Variable No. 24 Historic sites (second in cell) 

Code: 
0 — Less than two registered historic sites in cell. 

>l — At least two registered historic sites in cell. 
Source: Same as for Variable 23. 

Variable name 
Variable No. 23 Historic sites (third in cell) 

Code: 
0 — Less than three registered historic sites in cell. 

>1 — At least thrse registered historic sites in cell. 
Source: Saae as for Variable 23. 

Variable name 
Variable No. 26 LanJ use and land cover (primary) 

Code (1970 version) 
Residential 11 
Commercial and services 12 
Industrial 13 
Extractive 14 
Transportation, communi­

cations, and utilities 15 
Institutional 16 
Strip and clustered 
settlement 17 

Mixed 18 
Open and other 19 

* If multiple categories occur in a cell, the one occupying the 
largest total «»rea is listed as primary. 
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Cropland and pasture 21 
Orchards, groves, bush 

fruits, vineyards, and 
horticultural areas 22 

Feeding operations 23 
Other agriculture 24 
Grass 31 
Savannas (palmetto 
prairies) 32 

Chaparral 33 
Pesert shrub 34 
Heavy crown cover ;40% 
and over) forest 41 

Light crown cover (10 to 
40%) forest 42 

Shrub growth 43 
Streams and waterways 51 
Lakes 52 
Reservoirs 53 
Bays and estuaries 54 
Other water bodies 55 
Vegetated wetlands 61 
Nonvegetated wetlands 62 
Salt tlats 71 
Beaches 72 
Sand other than beaches 73 
Bare exposed rock 74 
Other barren land 75 

This code was revised to a three-digit classificatior * ?973. The 
first two digits are essentially the same as those of the 1 K version 
on the PIUi'L date tape. 

Source; MAGI. 
The Department of State Planning In conjunction with the U.S. Geo­

logical Survey, Geographical Application Program prepared a land use 
inventory primarily based on high altitude (60,000 ft) color infrared 
photography taken by the National Aeronautics and Space Administration 
(Mission 144, 1970). This mission covered all of the state, except the 
westernmost counties. Additional materials were obtained for western 
Maryland to complete the state-wide inventory. 
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Variable name 
Variable No. 27 Land use and land co*rer (secondary) 

Code: Same as for Variable 26 

Source: Sane as for Variable 26. 

Variable name 
Variable No. 28 Land use and land cover (tertiary) 

Code: Same as for Variable 26 

Source: Sane as for Variable 26. 

Variable name 
Variable No. 29 Planned land use and land cover 

Code: 
(primary)** 

0 — No plans exist or county land use 
plan map is incomplete. 

10. Urban and built-up land 
11. Residential 
12. Commercial and services 
12. Industrial 
15. Transportation, communications, 

and utilities 
16. Institutional 
17. Strip and clustered settlement 
19. Open and other 

20. Agricultural land 
21. Cropland and pasture 
40. Forest land 
SO. Water 

Source: MAGI — future land use variable 

The Department of State Planning obtained this information from 
county land use plan maps. 

I* multiple categories occur in a cell, the one occupying the 
second largest total area is listed as secondary. 

4-
If multiple categories occur in a cell, the one occupying the third 

largest total area is listed as tertiary. 
** 
tf multiple categories are planned for a cell, the one projected 

to occupy the largest total area is listed as primary. 
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Variable No. 30 

Code: Same as for Variable 29 

Source: Same as for Variable 29. 

Variable No. 31 

Code: Same as for Variable 29 

Source: Same as for Variable 29. 

Variable name 
Planned land use and land cover 

(secondary)* 

Variable name 
Planned land use and land cover 

(tertiary)r 

Variable No. 32 
Code: 

Variable name 
Highways and proposed highways 

0 No major highway in cell 
1 Four-lane highway or interstate 
2 Major two-lane highway 
3 Proposed four-lane highway 
4 Intersection of interstate and major 

two-lane highway 
5 Intersection of interstate and 

proposed four-lane highway 
6 Intersection of major two-lsr.e 

highway and proposed four- lane 
highway 

Source: Digitized at ORNL from Maryland County Highway Maps. 

Variable No. 33 
Variable name 
Seismicity 

Code-

3. 

Activity level I — Seismically suitable sites can 
be found with little difficulty. 

Activity level II — Detailed site-specific studies would 
be required to determine seismic suitability. 

Activit) level III — Considerable costs of time and money 
would be required to determine the seismic suitability of 
a specific site. 

If multiple categories are planned for a cell, the one projected to 
occupy the second largest total area is listed as secondary. 

If multiple categories are planned for a cell, the one projected to 
occupy the third largest total area is listed as tertiary. 
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Source: 
Digitized at ORNL from "Areas of Relative Seismic 
Suitability for Nuclear Energy Centers," Nuclear 
Regulatory Commission Working Paper Coarse Screen­
ing to Classify Areas Relative to Potential ''or 
Containing Sites for Nuclear Energy Centers, 
Attachment 1, p. 9 (April 4, 1975). 

Variable name 
Variable No. 34 Fish spawning and nursing areas in 

the Chesapeake Bay 
Code: 

0. Cell does not contain a significant population of juvenile 
yellow perch, white perch, striped bass, or bluefish. 

1. Yellow perch spawning area. 
2. White perch spawning area. 
3. White perch nursing area. 
4. White perch and bluefish spawning area. 
5. White perch, bluefish, and striped bass spawning and/or 

nursing area. 
f>. White perch and bluefish nursing area. 
7. White perch and striped bass spawning and/or nursing area. 
8. Area of juvenile bluefish (<6 in. in length) concentration. 

Source: Digitized at ORNL from The Chesapeake Bay in Maryland, An Atlas 
of Natural Resources, Alice J. Lippson, ed. (Baltimore: 
Johns Hopkins University Press, 1973). 

Variable name 
Variable No. 35 30-mile SPF 

Code: 
SPF stands tot Site Population Factor and is a measure of the 
relative population density and distribution at and around a 
site. The region surrounding a site is divided into concen­
tric rings. The population in each ring is weighted in inverse 
proportion to its distance from the center of the ring. The 
5-mile SPF has an outermost ring of 5 miles, and the 30-raile 
SPF has an outermosr ring of 30 miles radius. These variable.-. 
were obtained for each ceil by an interpolation process from a 
grid of explicitly calculated values. The grid interval for 
the 30-mile SPF was 0.23" in both latitude and longitude. Tht-
grid interval for the 5-mMe SPF was 0.05° in both latitude 
and longitude. In both of these cases the SPF grid points wer»-
close enough together to cause overlap of the outermost rinf;s. 
Thus, the interpolation procedure introduces little error. The 
interpolation proceeded by finding the four closest known grid 
values and weighting them in inverse proportion t-.> the di.star.ci 
to find the interpolated value at ihe desired grid rell. The 
SPF values for th« area surrounding the study region were in­
cluded in this analysis to eliminate edge effects. 

http://di.star.ci
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Source: Calculated at ORNL froa Census Enumeration District population 
totals obtained froa 1970 U.S. Census. 

Variable No. 36 
Code: 

Variable naae 
Endangered species 

Source: 

0. No endangered species registered. 
1. Generalized cave region of Indiana bat. 
2. Estimated possible range of Indiana bat. 
3. Observed location of Indiana bat. 
4. Habitat of the Maryland darter. 

Encoded at ORNL froa A User-Accessed Computer Information 
Systen for Environmentally Sensitive Wildlife, Technical 
Report No. M-74-6, U.S. Army, Engineer Waterways Experiment 
Station, Vicksburg, Mississippi, June 1974. 

Variable No. 37 
Variable naae 
Excavation requirements 

Code: 
0. No data available 
1. Blasting required 
2. Power grading and some blasting 

required 
3. Power grading required 
4. Dredging required 

Source: Derived froa the MACI Engineering Geology and County 
variables. By using these two /ariables in conjunction, 
excavation requireaents were determined. The deter­
mination then was spot-checked manually against the 
appropriate maps in order to verify its accuracy. 

Variable name 
ible No. 38 Overburden i:h: 
Code: 

0. No data available 
1. Thin overburden 
2. Medium overburden 
3. Thick overburden 
4, Variable overburden thickness 

Source. Same a* Variable 37. 
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Variable name 
Variable No. 39 Aquifer recharge zones 

Code: 
0. Not an aquifer recharge zone 
1. Hydrologic unit I of Piedmont and 

Appalachian Provinces (high 
productivity) 

2. Hydrologic unit II of Piedmont and 
Appalachian Provinces (moderate 
productivity) 

3. Hydrologic unit III of Piedmont and 
Appalachian Provinces (low 
productivity) 

4. Sandy aquifers of the Coastal Plain 
province 

Source: Same as Variable 37. 
Variable name 

Variable No. 40 5-mile SPF 
Code: Refer tc Variable 35. 

Source: Refer to Variable 35. 
Variable name 

Variable No. 41 Stream flow 
Code: 

0. Recorded stream flow will not support a 1000-MWe 
power plant. 

1. Recorded stream flow will support a 1000-MWe power 
plant if a reservoir is constructed. 

2. Recorded stream flow will support a 1000-MWe power 
plant with or without a reservoir. 

Source: Modeled and encoded at ORNL. 

Data on stveam flow were obtained from Surface Water Records of the 
United States Geological Survey. These were entered into a reservoir 
model which computes the storage capacity needed to maintain a reservoir 
at varying levels of consumptive use. For each station an estimation 
was made regarding the ability of current stream fiow to accommodate the 
cooling requirements of a 1000-MWe power generating plant. At ti.e 
regional scale of analysis, it was impractical to investigate the legal 
and institutional availability of flowing water. Attention has been 
given to maintaining a minimum flow of 0.15 cfs per square mile of drain­
age area to avoid adverse environmental impacts on stream biota. 
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Variable n 
Variable No. 42 Population density 

Code: Population density is expressed as discrete values of 
persons per square mile. 

Source: Interpolated at ORNL from the United States Census, First 
Count tapes. The average population densit/ for each 
enumeration district was assigned to a cell at the center 
of the enumeration district. Values for all other cells 
w»?re estimated by interpolation between the assigned 
centroid values. 

B.1.2 Proximity variables 

Variable number 
43 
44 
45 
46 

47 

48 
49 

50 

51 
52 

Code: 

Variable name 

Variable number 
of raw data variable 
to which proximity 

is calculated 
Proximity to highways 
Proximity to railroads 
Proximity to stream flow 
Proximity to residential land 
use 

Proximity to agricultural land 
use 

Proximity to transmission lines 
Proximity to fish spawning and 
nursing areas in the Chesapeake 
Bay 

Proximity to airports and airport 
property 

Proximitv to endangered species 
Proximity to natural features 

32 
7, 
41 

8 

26, , 27 

26, , 27 
7, 8 

34 

7, 8 
36 
17, 18 

The proximities are discrete values. To convert to feet, 
multiply the data entry by 2100. Currently 99.0 indicates 
any proximity value greater than 20 units. 

Source: These are calculated directly from the 42 raw data variables. 
Proximities are linear distances expressed in units of 2000 ft 
(the length or width of one cell). Each character position can 
accommodate calculations up to 99.99 units, but the cost of 
calculation increases exponentially as the maximum distance 
increase?. The current proximities are calculated to a maximum 
of 20 units (7.6 miles). 
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Appendix C 

FLOW DIAGRAMS OF THE PROGRAM LOGIC 



BLANK PAGE 
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SUBROUTINE ANALYS 

( ENTER ) 

PRINT THE NAME 
OF THIS SCORE 

INITIALIZE ALL 
DATA. 

COMPUTE AND 
PRINT STATISTICS 
GET MAX CELLS. 

PRINT HISTOGRAM 
NORMALIZED TO 
100 « LARGEST HEIGHT 

( C*IT ) 


