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The cover picture provides a graphic representation of the ground level NO,,
concentration field in the Shuaiba region as simulated by a numerical diffusion
computation; darker colors indicate higher concentrations. This picture was
produced using the HAZIENDA image processing system at the Kuwait Scientific

Center of IBM. We thank Mr. Jesus Rueda of IBM for the preparation and the
production of this picture.
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Preface

This report is Volume IV of a five-volume final report to the SAA
for the project "Air Pollution Dispersicn and Prediction Model for

Shuaiba Industrial Area', EES-45. These £ive volumes contain:

- I - . Executive Summary

- II -  Technical Report

- III -  Special Studies and Appendices

- v - Software User's Manuals (rhis volume)
- v - Data and Program Listings

Volume IV contains the software user's manuals for all the computer
programs developed or applied in this study. Such programs have been
divided into four categories, according to their different use. The

categories are:

1) Data analysis (presented in Section 1)
2) Model input preparation (presented in Sectiom 2)
3 Diffusion models (presented in Section 3)

4) Data Base (presented in Section 4)

The listing of all these programs has been also provided separately

to SAA.
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1. PROGRAMS FOR DATA ANALYSIS

These main types of data analysis programs have been specifically
written for this study. They perform

1) data entrf, formatting and checking

2) analysis of meteorological and emission data

3) computation and display of wind arnd stability

The above three categories of programs are fully described in the
following subsections.

1.1 Data Entry, Formatting and Checking

1.1.1 Programmers
Mane Al-Sudairawi
Maha Kortom
Nazik Al-Madani
Samiz Mohammed

1.1.2 General Descriptiom

This manual briefly describes and informsthe programs' user about

1) the reading of fhe data and their rewriting in formatted
output files

2) the checking of the entered dataz by comparing hand with
computerized data summatiom.

The data entered and checked were mainly: the Kuwait Intermational
Airport (KWI) hourly meteorological data, mixing heights, inversions; air
quality data of the SAA monitoring statioms (station 1, 2, 3):; emission
data; high volume and impinger samplers data; and tethersonde data. Three
programming languages were used: FORTRAN, APL and ASSEMBLER. All APL programs

are grouped in the APL workspace named DATA.



1.1.3

Program List

ATREXTR
ATRSKPMS
CHBHAQ
CHEVL
CHKKW
CHRMW
CHTKW
DEFSCREN
FOEMI
FOHAQL
FOHAQ?
FOINV
FOMET
FOMIX
FO24AQ
INVEXTR
INVSKPMS
MEXTR
MIXEXTR
MSKIPMISS
MXSKPMS
READFILE
RWHVL
RWMET
RW24AQ

TETH

APL

APL

FORTRAN

FORTRAN

FORTRAN

FORTRAN

FORTRAN

ASSBEMBLY

FORTRAN

FORTRAN

FORTRAN

FORTRAN

FORTRAN

FORTRAN

FORTRAN

APL

APL

APL

FORTRAN

FORTRAN

FORTRAN

FORTRAN



1.1.4, General Description of the Programs

A brief description and user's instructions t¢ run these programs
are presented below:
Program : ATREXTR
Language: APL
The AIREXTR function executes the CMS data file (previously read bwv
the READFILE function) of the hourly air quality data into numeries. It
gives error messages if the field being executed is not numerical, and if
the station number, hour and day in the data file is not incremented properly.
Syntax : R NDAYS ATREXTR  MAT
Where : NDAYS : 1is the number of days in the month
MAT: 1is the air quality data file read by the READFILE function
Program : ATIRSKPMS
Language: APL
This function excludes the missing data of the air quality
data 1f the computed percentage of missing data is equal to
or greater than a certain value specified by the user. It
also provides daily summations of hourly data, to be used for

checking the data entry, in the glcbal variable sum,

Syntax : R P AIRSKPMS MAT
Where P.: is the percentage of missing data to be specified by the
user.

MAT : ds the hourly air quality data (output of AIREXTR
function)
R : 1is the output of the AIRSKPMS function (hourly air quality

data excluding missing data 1f the above conditiom is me:).



Program:

Language:

Program

Language:

Program:

Language:

CHBHAQ

FORTRAN

This program formats and writes the code for missing data (%.99)
of the hourly air quality data file.

CHANGE EXEC can be used to run this program. The input in
this exec is defined as unit 5 and is the hourly air

quality data. The output is defined as unit 6, which is tha
formatted air quality file with the value of 9.99 written in
the numerical field.

CHHVL

FORTRAN

This program is used to provide summations of high volume
sampler data to be used for checking the data entry. The
input data is the entered hi-volume sampler data file. The
exec used is CHECK EXEC in which the input is defined as
unit 5 and the ocutput as unit 6, which is the summation o

check the data entry.

CHKKW

FORTRAN

This program provides summations to check the wind data encry
of KWI {(averages of last 10 minutes).

The exec for rumning CHXKW program is CHECK EXEC. It specifies
the input as unit 5 (KWI wind data). The output (unit 6) is

the summation of this data to be used for checking.

£~



Program : CHKMW

Language : FORTRAN
This program provides summaticons to check the hourly wind data
files of the Mina Al-Ahmadi station.
CHECK EXEC is used to run CHKMW. The input defined as unit 5
is the Mina Al-Ahmadi wind data file, The output (unit 6)

is the summation to be used to check the wind data,

Program : CHTKW
Language : FORTRAN
This program is used to change local to GMT time for
the KWI wind data files (last 10 minutes averages).
The EXEC used to run this program is CHECK EXEC. The input
(unit 5) is the KWI wind data file, The output (unit 6) is

the KWI wind data in GMT time.

Program : DEFSCREN DEFSCREN
Language : ASSEMBLER
This program can be used to define a screen for general
data entry. To use this program,the following steps need
to be taken:
1. Copy DEFSCREN DEFSCREN A into fn DEFSCREN A where fn is
any file name.
2. Edit fn DEFSCREN A and prepare the data fields

3. Enter DEFSCREN fn

U



Program:

Language:

Program:

Language:

Program:

Language:

Enter £ f f
n

nl "tl fml

h £ is the fil i fq i :
where £ is e file name specified in step 1; fnl’ fm1

is any CMS file ID where data should be entered. The result
is a CMS file with underscored characters where datz should be

entered,

FOEMI

FORTRAN

This program prepares the formatted structure of a CMS file
to be used for entering the emission data.

No input 1is needed. To run this program,FORMAT EXEC must be
used.

Qutput formatted file of the emission data is defined

in unit 6.

FOHAQL

FORTRAN

This program prepares the formatted structure of a file to be
used for entering the hourly averages of the air quality data
for statioms 1, 2 and 3,

¥o input is needed. To run this program, FORMAT EXEC is used

and the output i1s formatted in the file as unit 6.

FORAQZ2

FORTRAN

This program prepares the formatted structure of a file to be
used to enter the hourly averages of ailr quality data for only

one statiom.



Program:

Language:

Program:

Language:

Program:

Language:

No input is needed. FORMAT EXEC is a:sed to run the FOHAQZ
program. The output with the formatted file (air quality

data files) is defined in unit 6.

FOINV

FORTRAN

This program prepares the formatted structure of a file te be
used for entering the inversion data.

No input is needed. To run FOINV, use FORMAT EXEC where the

output formatted file is defined as unit 6.

FOMET

FORTRAN

This program prepares the formatted structure of a file to b
used to enter the KWI hourly metecorclogical data.

No input is needed. FORMAT EXEC is used to rum this progra=z.

The output, which 1s the formatted file,is defined as unit €.

FOMIX

FORTRAN

This program prepares the formatted structure of a file to be
used fof entering the daily mixing height data.

No input is neaded. FORMAT EXEC is used to run this progra=z.

The output formatted file is defined as unit &.



Program:

Language:

Syntax:

Where:

Program:

Language:

Syntax:

Where:

INVEXTR

APL

This function executes the inversion data CMS file, previously
read Sy the READFILE function, into numerical data. It gives
error messages if the field being executed is not numerical
and if the day or month in the data files is not incremented
properly.

R.a— INVEXTR MAT

MAT: is the output of the READFILE function, which is the
inversion data {character matrix).

R: 1is the inversion dataz (numerics).

INVSKPMS

APL

This program excludes missing inversion data if the computed
percentage of missing data is greater than or equal to a
certain value specified by the user. Tt also provides monthly
summation output stored in the global variable SUM.

R<—PERC INVSKPMS MAT

PERC: 1is the percentage of missing data to be specified by

the user.

MAT: is the output of the INVEXTIR function (numerical
inversion data).

R: 1is the inversion datz excluding the missing data if this

condition 1s mer.



Program: MEXTR

Language: APL
This pregram executes the hourly meteorological data read by
READFiLE function intc numeries. It signals an error
message if the field being executed is not a number.

Syntax: B NDAY MEXTR A |

Where: NDAY: is the number of days in the month
A: is the output of the READFILE function, which is the
hourly meteorological data file.
R: is the hourly meteorclogical data (numerical),

Program: MIXEXTR

Language: APL
This program executes the mixing height file, previously
read by the READFILE function, into numerical data. It gives
a global variable SUM with the monthly summation for ome
year to be used for checking data ~ntry. This program gives
erTOr messages if the field being executed is not 2 number
or if the day or month is not being incremented properly im
the data file.

Syntax: R MIXEXTR MAT

Where: MAT: is the output of the READFILE function that has the mixing
height file.

R: is the numerical mixing height data.



Program:

Language:

Syntax:

Where:

Program:

Language:

Syntax:

Where:

MSKIPMISS
APL

This program excludes the missing hourly meteorological data
if the computed percentage of missing data is greater than
or equal to a certain value specified by the user.

R PERC MSKIPMISS A

A: 1is the ocutput of the MEXTR function (numerical hcurly
meteorological data).

PERC: 1is the percentage of missing data to be specified by
the user.

R: is the meteorological data excluding those missing if
this condition is met.

MXSKPMS

APL

This program excludes missing data of mixing height if the
computed percentage of missing data is greater than or
equal to a certain value to be specified by the user.

R PERC MXSKPMS A

A: is the output of the MIXEXTR funcrion {(numerical data
of mixing height).

PERC: 1is the percentage of missing data to be speciiied by
the user.

R: 1is the mixing height data excluding missing data if

this condition is met.
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Program :

Language:

Syntax:

Where

Program:

Language:

Program:

Language:

READFILE

APL

This_program reads the hourly meteorclogical file,

A-— LEN READFILE FNAME

LEN: 1is the record length of the CMS file.

FNAME: is the CMS file ID (between quotes).

Qutput result is stored in the character matrix A (two-
dimensional array, of dimensions = number of records, record
length).

An error message will appear if sharing of variable fails, or
if the CMS file does not exist, If this occurs, the program

must be returned and the CMS file ID must be checked.

RWHVL

FCRTRAN

This program reads the high volume sampler data and writes
it in a formatted data file.

The exec used to run this program is REAWRI EXEC,where input

igs defined as unit 5 and output as unit 6.

RWMET

FORTRAN

This is a program used to read the hourly meteorological
data file (obtained from the KISR Engineering Department for
1977), and writes it irn the formatted meteorological file.
REAWRI EXEC 1is used to run this program. The input data

is defined as unit 3 and the output zs unitc &.

- 11



Program: RW24AQ

Language: FORTRAN

This program is used to read the 24 hour averages of air

quality data and writes them in a formatted data file.

The exec used is REAWRI EXEC. The output (umit 5) is the air

quality formatted £ile. The output (unit 6) is the 24 hour

avefage air quality formatted data file.

Program: TETH

Language: FORTRAN

This program reads the tethersonde data and writes it in a

formatted file.

TETH EXEC is used to run this program. The tethersonde input

data is defined as unit 5 and the output formatted data file

as unit 6.

1.2  Analysis of Metecrological and Imission Data

1.2.1 Programmers
Nasser El-Karmi
Maha Xertom
Nazik Al-Madani

1.2.2 General Description

This section contains information about available programs

developed to do simple data analysis and plotting. The data analysis has

been carried out using an advanced statistical package (SAS, Statistical

Analysis System). The plotting programs to display the data analysis results

were implemented on the HP 9825A computer in the EZS Divisiom.

12



The
standard
The data

types of

The

1.2.3

1.2.4

1.2.4.1

analysis of data mainly produced statistical tables of mean,
deviation, minimum, maximum, range and percentage of missing data.
analvzed wére meteorological, air quality and emission data. Two

parameters were analyzed: continuous and discontinuous.

programming languages used were SAS, FORTRAN and the HP Language.

Program Lists

Data Analysis

AIRD1 SAS
ATRD FORTRAN
DMYS SAS
BAR SAS
EM FORTRAN
EM SAS
EML SAS
MANA] FORTRAN
STB FORTRAN

Plotiting Programs

1 (5P)
.- {HP)
General Description of Programs

Data Analysis Programs

13



Program : ATIRD1

Language: SAS
This program makes daily analyses of the hourly air guality
data. The results are statistical tables of 2 selected air
quality parameter for ome station for a giver month. The
output table contains the following information: daily averages,
standard deviations, maximums, minimums, the hours at which
the minimum and the maximum occurred, the data range, and
the percentage of missing data.
To run this program the following command must be issued:
SAS AIRD1
The input to this program is the output of AIRD FORTRAN.
Tt has the hourly air quality data for one station.
For any run of this program, proper modificatiocms should be
made. The CMS file ID of the input file should be modified
in the second statement in the program. The parzmeter name
to be analyzed ;hould be changed whenever it occurs in the
program. All parazmeter names are defined in the first INPUT

statement. The output analysis i1s the CMS file AIRDI LISTING.

Program: AIRD

Language: FORTRAN
This program extracts the hourly air quality datz from the
corresponding formatted file znd writes them in three cutput

files for stations 1, 2 and 3.



Program:

Language:

To run this program AIRD EXEC must be used. The input file
is defined as unit 5. The three output files for stations
1, 2 and 3 are defined as units 10, 11 and 12. Each output

file may contain some parameters different from the others.

DMYS

SAS

This program makes daily, monthly, yearly, seasonal, (winter
starts December the previous year), and seasonal daily cycle
tables for a certain contimuous meteorological parameter of
the hourly meteorclogical data files.,

To run this program the following command must be issued:
SAS DMYS

The input to this program is the output of the MANAI FORTRAN
program, which extracts the hourly data from the hourly
meteorological data files. The meteorological input to the
DMYS SAS program contains one year's data from December of
one year through November of the following year. The output
analysis is writtem in the DMYS LISTING file. Moreover,

13 CMS files are also produced having the names MASTERx%X
DATA, where xx is a number from 1-13., These output files
are used for plotting analysis results. Each file contains
the following: average, standard deviation, maximum,
minimum, average + standard deviation, average-standard
deviation. MASTERL through MASTER12 contains the daily
analysis for ﬁonths 1-12. MASTERL3 has the monthly analysis

for the analyzed vear.

15



Program:

Language:

To prepare for each rum, the parameter name to be analyzed
for a certain station should be modified wherever it occurs
in the program. The parameter nameé of the station should
be modified in the first INPUT statement. The second
statement specifies the input CMS file ID. The year in the
first IF statement should be the previous year. For the
following IF statement, the number of days specified for months
Feb. to Dec. should be modified according to the number of
days in February. The year in the IF statement

"IF YEAR = 1979 THEN DELETE" should always be the present
year. All titles of tables in the TITLE statements should
also be modified accordingly.

BAR

SAS

This program analyzes the discontinuous variables wind
direction and stability. It displays results as bar charts
and in tabular form. The results reflect the frequency
percentage of occurrence of certain wind direction sectors
and stability classes.

To run this program the following command must be issued:
SAS BAR

The input to this program is the hourly stability classes
for one year extracted from the CRESTER preprocessor output
by the STB FORTRAN program or the hourly wind direction wvalues.

The output is the bar chart and the frequency table writtenm

16



Program:

Languagei

Program:

Language:

to BAR LISTING file. It is important to modify the wvariable
name for which the analysis 1s to be made for whenever it

15 needed.

EM

FORTRAN

This program extracts the emission rate of a certain pollutant
emitted from the various companies at STA.

To run this program EM EXEC must be used. The input defined
as unit 5 is the output of EEDLT FORTRAN. The output is
written in unit 6 and has the pollutant code, company code

and the emission rate of the pollutant.

EM

SAS

This program makes a statistical analysis of the emission data,
The results are prepared in tabular form, with mean, standard
deviation, minimum, maximum and range for each pollutant
(five poilutants) for all companies.

To run this program the following command must be issued:

SAS EM

The input file to this program is the emission data of each
pollutant from all companies. That 1is, the five output files
of the program EM FORTRAN appended together in sequence.

The output statistical table is produced for each pollutant

from all companies.

17



Program : EMIL

Language: SAS
This program produces a statistical analysis and tables
(mean, standard deviation, minimum, maximum, range) for
a certain pollutant for each company.
To run this program the following command must be issued:
SAS EMI
The input to this program is the emission data output of
the EM FORTRAN program. The output is the emission data

analysis for a certain pollutant emitted from each comparny.

Program : MANAL

Language: FORTRAN
The MANAl program extracts the hourly metesorolegical data
for the present year of analysis and for December of the
previous year. To run this program, MANAT EXEC must be
used. Thirteen data input files are defined as units 10
to 22. These are the formatted one-year hourly meteorological
files. The input file SEASON INPUT A is needed for the
run and is defined as unit 4. This file has the four season
names: WINTER, AUTUMN, SPRING AND SUMMER.

The output (unit 6) contains the hourly meteorological data.

Program : STB
Language: FORTRAN

This program extracts the hourly stability daca from the

CRSTER preprocessor program output.

18



we. - ... To run this program, STB EXEC must be used. The input file
(unit 5) is the output of the FORTRAN program PROCREAD, which

reads the preprocessor unformatted output. The output hourly

stability values for one year is defined as unit 6,

1.2.4.2 Plotting Program

A program has been implemented on the HP 9825A computer to make
vearly plots using the monthly data analysis results of the continuous.
meteorological parameters.

The plot consists of five curves. These curves correspond to the
following values:

- average

- maximum

- minimum

- average + standard deviation

- average — standard deviatiom.

The plotting program number is 1. Another program named 0 can be used
to enter the data to be used for plotting. To run these programs, the
program should be loaded and run. Both programs are interactive to let
the user enter the input data. For example, 0 asks the parameter cocde,
vear, average, standard deviation, maximum and minimum values., Program 1

asks the input file data number to be used to make the plot.

19



1.3 Computation and Display of Wind and Stability

1.3.1 General Description

Programs written in APL language that compute the percentage frequency
of occurrence of specific defined categories of wind speed (ranges) and wind
direction (sectors) are now available in the workspace ROSES in machine
EES103 of the KISR IBM computer. Similar analysés are made for atmospheric
stability (classes) and wind direction (sectors).

Analyses of wind and stability patterns in Kuwait are displayed in
tabular form (APL), anﬁ as wind and stability roses using the Tektronix
(FORTRAN) package available in the Engineering Department in KISR.

The wind frequency computation uses the Kuwait International Alrport
(KWI) hourly meteorological data as input. Computations of the hourly
atmospheric stability classes utilize the output of the modified version
for Kuwait of the CRSFER preprocessor (FORTRAN program developed for the

U.S. EPA).

Detailed technical description of the input data, computational methods
and display techniques used can be found in a report already submitted to
SAA as part of this project (KISR 844, Appendix B, abstract enclosed
in Section 4 of Volume III of this final report).

1.3.2 Computations of Frequency Percentages of Wind and Stability in Kuwait

1.3.2.1 Programmer
Nazik Al-Madani
1.3.2.2 Language

APL



1.3.2.3 Main Programs and Subroutines list

Main Programs:
STAVG:
STDOIT
SWRDOILT
WRAVG
WRDOIT

YWRDOTT

Subroutines:
MEXTR
READFILE
SSTTABLE
STEXTIR
STROSES
STTABLE
SWRTABLE
WRIN
WROSES
WRITE
WRITEV
WRTABLE
YSTTABLE

YWRTABLE

21



1.3.2.4

Calling Hierarchy

READFILE
4
STEXTR v
MEXTR
v
: STROSES
| Lo !
STTABLE SSTTABLE YSTTABLE WRITEV WRITE WRIN
WRITE WRITE WRLTE
Wt Zi A
G < < WROSES
h4 L 1
WRTABLE SWRTAELE YWRTABLE WRITEV  WRITE

~7 7
WRITE WRITE WRITE

22



1.3.2.5 General Description of Main Programs .

Function: STAVG

This function averages previously computed stability frequency
information either monthly, seasonally or yvearly for a certain
number of record years.
Syntax: STAVG
Where : The input to STAVG are CMS files prepared as input to the
stability roses display program (STROSES FORTRAN A). The CMS file
IDs are entered between quotes in lines 5, 6 or 7. More lines
need to be inserted if more CMS files are to be used. Depending
o the number of CMS files entered as input, statement 12 or 13.is
used or modified. Also, statement 20 or 21 is used or modified.
For example, if two input files are used, statements 13 and 21
are used. If three input files are used, statements 12 and 20 are
to be used. The function called in statement 28 depends on the
analysis type: i.e.,vif monthly, seasonal or yearly. Therefore,
the functions called should be STTABLE, SSTTABLE or YSTTABLE.

The output is an averaged (monthly, seasonal or yearly) stability
frequency table and input for the stability roses program both
written in CMS files. FILE IDs to be specified by the user in

an interactive mode.

Subroutines used are:
READFILE: read the input in CMS files,
STTABLE/SSTTABLE/YSTTABLE: Construct the monthly/seasonal/vearly

stability frequency tables.

23



WRITE/WRITEV: Write the output stability frequency table, and
prepare the input to the stability roses display program in CMS

files.

Function:  STDOIT

This functien makes monthly, yearly and seasonal (winter starts
with December of the previous year) stability frequency analvsés.
It displays results in tabular form and prepares the input file
in the format needed by the stability roses display program.
Syntax: P STDOIT FID
Where: P: 1is a vector of two elements: Number of days in
February, and number of days in the present year of analysis.

FID: Thé CMS file ID (between quotes) of the preprocessor
output for one year of record.

Hourly wind direction values are obtained from the flow vector
(which specifies the direction towards which the wind is blowing)
by shifting it by 1800. In this function, the seasonal analysis is
optional. If needed, the usar should specify the previous
year CMS file ID and its P vector. This is done interactively.
Qutput CMS file IDs are required to be entered in the same mode.

Qutput is written in CMS files and these are monthly, yearly

and seasonal (optional) frequency tables and the prepared input

to the stability roses display program.

I~
4~



Subroutines used are:

READFILE: = reads the output file of the preprocessor.
STEXTIR: eéxecutes the data into numerics.
STROSES: makes stability frequency computations.

STTABLE/SSTTABLE/YSTTABLE: construct the monthly/seascnal/yearly
stability frequency tables.

WRITEV/WRITE: write the output in CMS files.

Function: SWRDOIT

This function makes wind frequency computations and writes the
frequency table and the input to the display program of. the wind roses
(WROSES FORTRAN A) in CMS files.
Syntax: SWRDOIT
Where: The function allows the user to enter the three CMS file
IDs of the hourly meteorological data in an interactive mode. The
two output files of the season are also written in CMS files, in which
the users specify their IDs in an interactive mode.
Subroutines uséd are:

READFILE: reads the input files.

MEXTR: executes the data into numerics.

WRIN: prepares the wind data for the frequency computatiocns.
WROSES: makes the frequency computations.

SWRTABLE: gonstructs the seasonal wind frequency table.

WRITEV/WRITE: writes the seasonal frequency table and the input to the

wind roses program in two CMS files.
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Function: WRAVG

This function averages previously computed wind frequencies written
in CMS files (mpnthly, seasonal or yearly) for a2 certain number of years.
The averaged wind frequency table and the corresponding input file for
the wind roses display program are both written in CMS files.
Syntax:  WRAVG

The input files to this function are those files prepared to be the
input for the wind roses program. CMS file IDg are entered (between
quotes) in lines 5, & or 7. More lines could be inserted if more input
files are needed to be averaged. Statement 12o0rl3 is used or modified
depending on the number of input CMS files. Also, statement 19 or 20
is used or modified accordingly. For exzample, if two input files are
used, statements 13 and 20 are used. If three input files are entered,
then statements 12 and 19 should be used. The function executed in
statement 29 to construct the frequency table depends on the kind of
analysis to be made (monthly, seasonal or yearly). Therefore, statement
29 should call either the STTABLE, SSTTABLE QR YSTTABLE function.
Function: WEDOIT

This function makes one-month wind frequency analysis computations,
and writes the output in two CMS files. One file is the wind frequency
table, and the other one has the wind frequency information to plot
the wind roses.
Syntax: TINF WRDOIT FNAME
Where: TINF: 1is a three element vector that has the following: the

vear, month, and no. of days in the month of the hourly

meteorological file.



FNAME: is the CMS file ID of the meteorological data file

{(between quotes).

Subroutines used are:

READFILE: reads the CMS metecrological file.

MEXTR: transfers read file into numerical data.

WRIN: prepares the wind data for the frequency analysis.
WROSES: makes the wind freguency computations.

WRTABLE: constructs the monthly frequency table.

WRITEV/WRITE: writes the frequency table and the input for the wind roses
digplay program in two CMS files.
Function:  YWRDOIT

This function makes monthly (12 months), and yearly (1 year) wind
frequency analyses and writes the output iﬁ CMS files (tables and input
for the wind roses program).
Syntax: YWRDOIT
Where: The input files -(hourly meteorological data) are to be entered
by the user in anr interactive mode. The output files (13 frequency
tables and 13 input files for the wind roses program) are all written
in CMS files specified by the user interactively.
Subroutines used are:
WRDOIT: makes the frequency computations.
WRTABLE/YWRTABLE: constructs the monthly/yearly wind frequency table.

WRITEV/WRITE: writes the output in CMS files.



1.3.2.6 Description of Subroutines _

Function: MEXTR

This function executes the read meteorological files by the

READFILE function into numerical data.

Syntax: B « NDAY MEXTR A

Where: N DAY: is the number of days in the month.
A: is the output of the READFILE functieom.
B: 1is the numerical meteorological matrix.

This function gives an error message if the field being executed
is not a pumber. If an error message is signalled, the CMS meteorological
file must be checked.

Function: READFILE

This function reads the hourly meteorclogical file.
Syntax: A ¢= LEN READFILE FNAME
Where: LEN: 1is the record length of the CMS file.

FTNAME: 1is the CﬁS file ID (between quotes).

Output result is stored in the character matrix A (two-dimensional
array, of dimensions = number of records, record length).

An error message will appear if sharing of variable fails, ox if
the CMS file does not exist. If this occurs, the program must be rerun and
the CMS file ID must be checked.

Function: SSTTABLE

This function constructs the seasonal stability frequency table.

Syntax: R &—SSTTABLE MAT
MAT: is the output of the STROSES function, which is

percentage frequency computations (FREQT).
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R: 1is the frequency table
This function allows the user to specify the meteorological statiomn,
season and year of record in an interactive mode.
Function: STEXTR
This function executes the stability and the flow vector into
numerical data.
Syntax: R &— YNDAY STEXTR MAT
Where: YNDAY: 1is the number of days in the year of record.
MAT: 1s the output of the READFILE function,
R: 1is a vector that has the following: number of days in
the year times 24, hourly stability values, hourly
flow vector values, number of wind direction sectors and,
finally, number of stability classes.
Function: STROSES
This function computes the percentage frequency of occurrence of
concurrent stability classes and wind directionm sectors. It also
prepares the input data needed by the FORTRAN program that plots the
stability roses.
Syntax: FREQT &«— STROSES N
Where: IN: is a vector (output of the STEXTR function) with this
information: number of days in the vyear. times 24 pourly stability.
values, hourly wind direction values, number of wind direction sectors,
and number of stability classes.
FREQT: 1is the output frequency computations. The STROSES function has
two global variables (Z and FMFREQ) that will be written by WRITEV and

WRITE functions in a CMS$S file. Z is a vector that has these elements:
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maximum value of cumulative frequency for each wind direction sector
that may occur in the frequency table and number of circles to be
specified to plot the stability roses. FMFREQ is the fréquency informaticn.
This progrém gives an error message if the total number of elements
in the vector IN is wrong.
Function: STTABLE
This function constructs the monthly stability frequency table.
Syntax: R < STTABLE MAT
MAT: is the output of the STROSES function (frequency
computations stored in FREQT).
R: 1is the output consﬁructéd frequency table.
This function ailows the user to specify the meteorological
station, month and year of record in an interactive mode.
Function:. .SWRTABLE
This function constructs the wind trequency table.
Syntax: R4~ SWRTABLE MAT
Where: MAT: is the oﬁtput of WROSES function (FREQT).
R: 1is the constructed seasonal wind frequency table,
This program allows the user to specify the meteorological
station, season and year in an interactive mode.
Function: WRIN
This function prepares the input for the frequency computations to
be made by WROSES.
Syntax: R 4~ WRIN MAT
Where: MAT: 1s the hourly meteorological numerical data for one

month (1.e., output ot MEXTR).
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R: 1s a vector that has the following: percentage of missing
data, total number of wind records, number of valid records,
Windlspeed values, wind direction values, number of wind
direction classes, number of wind speed classas, and wind
speed separator values.

Function: WROSES .

This function makes the monthly frequency analysis and prepares

the informarion to be used by the wind roses plotting program.

Syntax: FREQT 4—= WROSES 1IN

Where: IN : is the output file prepared by the WRIN function,
FREQT: 1is the output wind frequency. computations.
This program gives an error message if the number of elements
in the input vector IN is wrong.

Function: WRITE

This funciton writes any two—dimensional character matrix in a

CMS file.

Svntax: DSNAME WRITE DATA

Where: DSNAME: 1is the CMS file TID (between quotes). . .
DATA: 1is the character matrix. The character matrix of FREQT
and FMFREQ are written in CMS files using this funcrtiom.
This function gives the user an option to print or stop the
execution of the function if the CMS file specified is an
existing file;

Function: WRITEV

This function writes a character vector in a CMS file.
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Syntax:  DSNAME WRITEV DATA
Where: DSNAME: 1is the CMS file ID (between gquotes).
DATA: 1is the character vector. The vector Z is written
by WRITEV.
This function gives you the option to stop the execution of
the function if the specified CMS file is an existing one.
Function: WRTABLE
This function constructs the monthly wind frequency table.
Syntax: R < WRTABLE  MAT
~ Where: MAT is the output the WROSES function (frequency computations).
R: is the monthly frequency table.
The user should specify meteorological station, month and
year in an interactive mode.
Function: YSTTABLE
This function constructs the yearly stability frequency table.
Syntax: R 4— ¥YSTTABLE MAT
MAT: 1is the output of the STROSES functiom, which is the
frequency comﬁutations.
R: 15 the output yearly stability frequency table.
This function allows the user to interactively specify the
meteorological station and the year.
Function: YWRTABLE
This function constructs the yearly wind frequency table,
Syntax: R<— YWRTABLE MAT
Where: MAT: is the output of WROSES (FREQT).
R: 15 the yearly wind ftrequency table.

User should specify meteorological station and year.

interactively.
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1.3.3 Display Programs of wind and stability roses

1.3.3.1 Programmer
Maha Kortom

1.3.3.2 Language
FORTRAN

The Tektronix package available in the Engineering Department were
used.

1.3.3.3 Program Lists

WROSES FORTRAN A
STROSES FORTRAN A

1,3.3.4 Description and Run of Programs

The WROSES and STROSES programs plot wind and stability roses.

The input to WROSES and STROSES are the CMS files prepared in APL
by WROSES and STROSES, respectively (i.e., Z and FMFREQ). The
expected maximum value of total frequency that may occur for

any wind direction sector is comsidered to be 65, 55 and 453,

with the number of circles to be 13, 11, and 9 for the monthly,
seasonal and yearly rcses, respectively., Any modificarions needed
can be made in line 63 of the WROSES functiom and line 57 of

the STROSES function.

The output is the display of wind and stability roses that can be
printed by the Tektronix facility located in the Engineering building
in KISE.

Tc run the programs WROSES and STROSES, two exec programs were
prepared: WROSES EXEC A and STROSES EXEC A. In both execs
the input files are defined as channel number 4 and could be

modified whenever needed.
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2. MODEL INPUT PREFARATION

2.1 Programmers:
Nazik Al-Madani

Mariam Al-Atfizh

2.2 General Description

The meteorological and emission data for both the ISC short and
long term models have been prepared by programs written in the APL
and FORTRAN languages. The meteorological input for the ISC short term
is the output of the CRSTER Préprocessor FORTRAN program. APL programs
in the workspace PREPROC have been developed to prepare the meteorological
data input for the Preprocessor. The meteorological input for the
ISC long term is prepared by APL programs in the workspace LTERM.
The emission data required by the ISC short and long term models are
prepared by FORIRAN programs.

2.3 Data Preparation for the ISCLT Mcdel

2.3.1 Meteorological Data

2.3.1.1 General Description

The ISCST meteorological input can be used by tihe model as the
CRESTER Preprocessor unformétted output. The Preprocessor uses the
following information as input: ceiling height, wind directiom, wind
speed, temperature, cloud cover, daily mixing height, latitude, longitude
and time zone. It calculates and provides ome-year hourly values of
atmospheric stability wind speed, wind flow vector (the directiom
towards which the wind is blowing), randomized flow vecter, temperature,
and urban and rural mixing heights (see Table 2-1). The Preprocessor
program CRSMETK FORTRAN is a modified version for Kuwait where the wind
direction random variation is modified to be between -10 and +12, since

the KIA wind direction is measured within an accuracy of 22.5 degrees.
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2.3.1.2 Input Definition and Program Run

Two input files are required by the CRSMETK program:
1) A surface meteqrological data file that has hourly surface meteorclogical
data for one year (see Table 2-2).
2) Upper data file that has the following:
- 366 random number cards
- initialization card (see Table 2-3)
-  hourly mixing height cards starting December 3lst of the vear
preceeding the year of record and ending January lst of the year
following the year of record (see Table 2-4).
The surface data and the hourly mixing height input data are prepared
by the APL programs in the workspace PREPROC. The 366 random numbers are
on the UNAMAP tape of the U.S. EPA (data set name: RANDOM).
To run CRSMETK, PROC EXEC is used where the surface meteorological
file is defined as unit 8 and the upper meteorclogical input file is defined
as unit 5. The output (on unit 9) of this program is written in machine
code format.

2.3.1.3 List of Programs in the Workspace PREPROC

Main programs:
MDOIT

MIXDOIT
MIXMISS

MMISS
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TABLE 2-2. DATA RECORD FORMAT FOR NCC MAGNETIC TAPES OF CD 144

SURFACE DATA - PREPROCESSOR REQUIRED DATA ONLY.

Record - .
Positions rorzat Descripcion
1-5 IS NW§ Surface Statien W3AN Number
6=7 12 Year of Record (last two digits)
8-9 12 Month
10-11 I2 - Day
12-13 I2 Hour
L4~-16 AL Ceiling Height
17-38 22X 3lank
36=40 Iz wind direczion (tens cof degraes)
41-42 12 Wind speed (knots)
4348 4X 3lank |
47=49 I3 Temperaturs
3G6-78 28X 3lank
78 Al Opagque -
eo ! X 3lack
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TABLE 2-3. PREPROCESSOR INITIALIZATION CARD FORMAT

Card Columms Formaz Bescripcicn
1-3 15 NWS Surface Stacion W3AN Number
67 I2 Yeoar of Surface Da:ta
8 Blank ;
9-18 - Fl0.1 Latitude of the Surface Station

(degrees to hundredths)

19-28 Fl0.1 Longitude of the Surface Station
(degrees to hundredths)

29-30 2.0 Tizme zone in wh

ich the Surface
| Staztiorn is locata

03 = Zastarn

cé

It
s
w
[E]
re
H
m
' )

07 = Mouortain

08 = Zacific !
31-34 _ 14 Number zys = the year of

of &
record (365 Zor anca-leap years;
66 far 1

06 Io% L

35=44 F1C.Q Random Number Sesd=®

*NOTE: The user is cautioned with regard to the random aumber generalor
used in the preprocessor progrzm. Tae subroutine callsd iz this progran
is enrcitled RANDU and is provided by Sparry Raxnd Co*“orauzc* for use on
the Enviromnmental Protection Agency's Univac 1110. The usar must contact
his svstem perscmnel to obtain a suitable alizrmative o the RaNDU sub-
routine. bDecause the szme randex augber generatsr will 2ot be used by all
users, the randomized flow vectors mey diZisr when COmparily DYEDIOCassorT

fila results from two differsnt cozputars.
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TABLE 2-4&. ©PREPROCESSOR MIXING HEIGHT DATA CARD FORMAT.

ard Columns ‘ Format | Description -
] |
1-3 I3 g NWS Upper 4ir Station WBAN Number
i
6-7 I2 ; Year of record (last two diglcs)
. ‘

8-9 12 Month

10-11 2 Day

12 X Blank
13-17 ) =5.0 Morning Mixing Eeight {(m)
18=30 13X Blank
31-35 rs.0 Afternoon Mixing Height (m)




Subroutines:
DCREAT
MEXTR
MIXEXTR
MIXPROC
MPROC
READFILE
WRITE

2.3.1.4 General Description of Main Programs

Function: MDOIT
This function prepares the surface meteorological input file to
the CRSMETK FORTIRAN program.

Syntax: MDOIT

Where: A1l ipput files (12 hourly meteorological data files) are entered
by the user in an interactive mode. The user should also specify
the year, month and‘number of days in the month. The output is
written to a CMS file specified by the user.

The subroutines used in this function are:

READFTLIE: reads the hourly meteorological data file.
MEXTR: executes the read file into numerical data.
MPROC: prepares the hourly meteorological surface data in the format

needed by the Preprocessor.

WRITE: writes the surface meteorological data in CMS file.



Function: MIXDOIT
This funﬁtion prepares the hourly mixing height data for the
Preprocessor.

Syntax: IN MIXDOIT ¥ID

Where: IN: is a vector that has the following information: year of record
(only the last two digits), and the number of days in February.
FID: 1is the daily mixing height data file entered between quotes.
The subroutines used in this function are:

READFILE: reads the CMS daily mixing height data file.

MIXEXTR: executes the data into numeriecs,

MIXPROC: prepares the daily mixing height data in the format needed

by the Preprocessor.

WRITE: writes the output in a CMS file.

Function: MIXMISS
This function locates the missing data of the mixing height data
file. All missing data should be interpolated since the
Preprocessor assumes that no missing data exist.

Syntax:  MIXMISS MAT

Where: MAT is the daily mixing height data file entered between quotes.
This program prints the month and day where data are missing.
The subroutines used in this fuaction are:

READFILE: reads the daily wixing height data file.

MIXEXTR: executes the dataz into numerics.

DCREAT: picks the indices (month, day) where missing data occur.
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Function: MMISS
This function locates where missing data occurred in the hourly
meteorological-data file to be interpolated.

Syntax: YNDAY MMISS MAT

Where: NDAY: is the number of days in the month
MAT: 1s the CMS file ID of the hourly meteorological data file
entered between quotes.
The line numwbers where missing data for any parazmeters occur are
printed.
The subroutines used in this function are:

READFILE: reads the hourly meteorological data file.

MEXTR: - executes the data into numerics.

2.3.1.5 Subroutine General Description

Function: DCREAT
This function creates a matrix that has the indices of a two-
dimensional matrix.

Syntax: DD <— DCREAT b

Where: D is a zero matrix of three dimensions. The first and the second
dimension of this matrix equals the dimension of the two—dimensiomel
matrix for which the indices are to be found. The third dimensiecn

is two.

DD: is a three-dimensional matrrix that has the indices of the

two-dimensional matrix.
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Function:

Syntax:

Where:

Function:

Syntax:

Where:

Function:

Syntax:

Where:

MEXTR

This function executes the hourly meteo;ological data into
numerics. It gives an error message if the field being
executed is not a number.

B <4— NDAY MEXTR A

NDAY: 1s the number of days of the month

A: is the hourly meteorological data (output of READFILE function).

B: is the hourly meteorological numerical data.

MIXEXTR

This function executes the daily mixing height file into numerical
data. It gives error messages if the field being executed is not
a number and if the day or month is not incremented properly.

R & MIXEXTR ﬁAT

MAT: 1is the daily mixing height data file (output of the READFILE
function).

R: 1is the daily mixing height numerical data.

MIXPROC

This function prepares the daily mixing height input to the
Preprocessor. It assumes no missing data.

QUT «— MIXPROC MAT

MAT: is the daily mixing height datz (output of the MIXEXTR function).
OUT: is the daily mixing height data in the format needed by

the Preprocessor.
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Function: MPROC
This function prepares the hourly meteorological data for one
month with the format required by the Pfeprocessor. It assumes
no missing data.
Syntax: RV «<— MPROC  TINF
Where: TINF: is a vector that has the following: vear of record
(last two digits), month, number of days in that month.
RV: is the surface hourly meteorological data for one month needed
. by the Preprocessor.
Function: READFILE
This function reads any CMS file in the APL environment. It
gives error messages if the sharing of variables failed
or if the CMS file to be read is not an existing one.
Syntax: A+— LEN READFILE FNAME
Where: LEN: 1is the record length of the CMS file,

FNAME: 1s the CMS file ID between quotes.

Function: WRITE
This function writes a two-dimensional APL character matrix in
a CMS file. It has an option to stop or continue writing if the
CMS file is not a new one.

Syntax: DSNAME WRITE DATA

Where: DSNAME: 1s.the CMS file ID (entered between quotes) to write om.

DATA: is the two-dimensional character matrix to be written.

e
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2.3.2 Emission Data

Program : EEDST

Language:  FORTRAN

This program prepares the emission data of a certain pollutant
emitted from the wvarious companies in the format needed for the ISC
short term model,

To run this program EEDST EXEC is used. The input for each run of
this program is the emission inventory of a certain company at SIA. The
input file is defined as unit 9, and the name of the emission company file
is entered as an argument to EEDST EXEC. This program could be run for
all companies for a certain pollutant. The results of all runs for this
pollutant are written to the output file definmed as unit 10 in the EEDST
EXEC., The user should enter the pollutant code and the starting and ending
number of the emission forms for each company. This is done in an
interactive mode.

Each emission card has the following information: Source, number,
emission rate, X-coordinate (UTM), Y-coordimate (UTM), stack height,
stack exit temperature, stack exit velocity and stack diameter. Each
emission if tagged by its company code, stack number, sub—stack number

and emission case number in this format:

Column Parameter

81-82 company code

84-86 . stack number

88-89 sub-stack number

91 emission case number

This field from columns 81-91 is not used by the ISC short term model.
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2.4 Data Preparation for the ISC Long Term Model

2.4.1 Meteorological Data

2.4.1.1 General Description

The meteorological imput required by the ISCLT program is:

- seasonal or annual STAR summaries: A STAR summary is a
tabulation of the joint frequency of occurrence of wind
speed and wind direction categories, classified according
to Pasquill stability categories.

- the ambient air temperature by stability and season.

- the mixing heights of stability and/or wind speed and
season.

The method to prepare this meteorological input may be found in
Chapters 2 and 4 of the ISC models user's guide.

The meteorological input of the ISCLT program is prepared by an APL
program in the workspace LTERM. The input is prepared for the winter
(months 1, 2, 3, 11, 12) and the summer (months 4, 5, 6, 7, 8, 9, 10)
seasomns.

2.4,1.2 Program List

LTDATA, APL
PROCREAD, FORTRAN
READFILE, APL
SEAS, APL
SLTMIX, APL
SLTTEMP, APL
STAR, AP

WRITE, APL
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2.4.1.3
Function:

Language:

Syntax:

Where:

= 1= 11 = =

= g ' v |w

=2 (= |2 v |4
b0 |ro

e
=
=

Program:

Language:

General Description of Programs

LTDATA

APL

This function extracts the hourly metecrologiczl data from the
Preprocessor output that will be used to provide the meteorological
input to the ISCLT model.

YNDAY LTDATA DATA

YNDAY: is the number of days in the year.

DATA: is the readable Preprocessor output {(output of the
PROCREAD program).

The outputs of this function are the global wvariables:

hourly stability values

hourly wind speed values

hourly temperature values

hourly flow vectors

hourly rural mixing height values

hourly urban mixing height values

PROCREAD

FORTRAN

This program reads the unformatted cutput of the CRSTER
Preprocessor and writes it in & readable form.

The exec used to rum this program is READP EXEC, where the
input file (unformatted output of the Preprocessor) is defined

as unit 9. The output is written in a file defined as unit 1.
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Function: READFILE

Language: APL
This function reads any CMS file in the APL environment. It
gives error messages 1f the sharing of variabies failed
or if the CMS file to be read is not an existing one.

Syntax: A 4— LEN READFILE FNAME

Where: LEN: is the record length of the CMS file

FNAME: 1is the CMS file ID between quotes.

Functiom: SEAS
Language: APL
This function prepares the hourly meteorological data, to be
summarized for the ISCLT, as & function of the winter and sﬁmmer seasons.
Syntax: FEB SEAS DATA
Where: FEB: is the number of days in the month of February.
DATA: 1is any one of the global variables that are the ocutput
of the LTDATA function.
The output of this function is the same global variable used as
input except the hourly data are in this order: first winter and

then summer.

Function: SLIMIX

Language: APL
This function prepares the urban and mixing height input cards
needed by the ISCLT program for each stability and wind speed

category for the winter and summer seasons.



Syntax:

Where:

Function:

Language:

Syntax:

Where:

Function:

Language:

Syntax:

Where:

SLTMIX FEB

FEB: is the number of days in month of February.

The input to this funtion 1s the global variables R M H and
U M H (outputs of the SEAS function).

The output is the two global variables: L UM H (the urban

mixing height inmput of ISCLT program), and

L R MH (the rural mixing heig¢ht input of ISCLT program).

SLTTEMP

APL

This function prepares the temperature, for each stability class
and season, tc be used as imput to the ISCLT model.

SLTTEMP FEB

FEB: is the number of days in month of February.

The global variable TE M P (output of the SEAS functiom) is

used as input to this function. The output is stored in the global

variable L T E M P,

STAR

APL

This function prepares the STAR summary of the ISCLT program.
STAR FEB

FEB: 1is the number of days in February.

The input to this function is the global variables:

{7
%]
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WD IR (outputs of the SEAS funcrtion).



Function:

Language:

APL
This function is used to write the meteorological input to
the ISCLT program in CMS files. For a brief description of

this program, refer to Sectiom 2.3.1.5.

2.4.2 Emission Data

Program :

Language:

EEDLT

FORTRAN

This program prepares the emission data cards for the ISCLT
program. The exec used to run this program is EEDLT EXEC.
The input and output defined in this exec are the same as in
the FEDST program, which prepares the emission data for the
ISCLT program, except that the emission data are already
written in the format required by the ISCLT program. The
emission data are also tagged in the manmer previously

mentioned in Section 2.3.2Z.
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3. DIFFUSION MCDELS
As discussed in Section 5 of Volume II of this final report, six diffusion

models have been selected and applied for this study. They are:

ISCST
- ISCLT
- PTMAX
- PTMTP
- CbM
- MC-LAGPAR.
User's instructions om how to apply these models are presented in the
following sub-sections. The parts related to ISCST, ISCLT, 2nd CDM have

been taken directly from the official user's guide of these models.

3.1 1ISCST

The following pages contain Chapter 3 (user's instructions) of the
manual:
Bowers et al. (1978) Industrial Source Complex (ISC) Dispersion Model User's

Guide, Volumes 1 and 2. EPA-450/4-79-0, 1 (NTIS PB-80~-80-133 044, 133 051).

wu
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CHAPTER 3

USER'S INSTRUGTIONS FOR THE ISC: SHORT-TERM
(ISCST) MODEL PROGRAM

3.1 SUMMARY OF PROGRAM OPTIONS, DATA REQUIREMENTS AND CUTPUT

3.1.1 Summary of ISCST Program Options

The program options of the ISC Dispersion Model short-term

computer program (ISCST) consist of three general categories:
. Mateorolegical data input options
° Dispersion model opticus

. Output options

Each catsgory is discussed separately below.

é. Metecrologiéal bété'Inﬁﬁt Cvtiéné. Table 3-1 lists the
meteorological data input optioms for the ISCST ¢omputef ﬁrdéréﬁ; ‘Eburly
ﬁeteorological.data may be input by card deck or by means of the prapro-
cessed meteorological data tape (see Appendix G). If available, site-
specific wind=-profile expoments and vertical potential temperature
gradients may be input for each stability category or for each combina-
tion of wind-speed and stability categories. The Rural Mode, Urban Mode
1 or Urban Mode 2 (see Sectiom 2.2.1.1) may be selected by the user.
Source=specific entrainment coefficients may also be used in the plume~
rise calculations (see Sectiom 2.3}. Also, the user may direct the pro-
gram to calculate plume rise as a function of dowawind distance or to
assume that the final plume rise applies at all downwind distances. If the
wind system measurement height differs from 10 meters, the actual mea-

surement height should be entered.

(3-1)
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TASLE 3-1

METEOROLOGICAL DATA INPUT
OPTIONS FOR ISCST

Input of hourly data by preprocessed data tape or card deck
Site-specific wind-profile exponents

Site-specific vertical potential temperature gradients
Rural Mode or Urbam Mode 1 or 2

Entrainment coefficients other than the Briggs (1%75) coefficients

¥inal or distance dependent plume rise

Wind system measurement height other thamn 10 meters

TABLE 3-2
DISPERSION-MODEL OPTIONS FOR ISCST

Concentration or dry depositiom calculatiocms

Inclusion of effects of gravitational settling and/or dry deposition
in concentration calculations

Inclusion of terrain effects {(concentrartion calculations only)
Cartesian or polar receptor systen

Discrete receptors (Cartesian or poclar system)

Stack, volume and area sources

Pollutant emission rates held constant or varied by hour of the day,
by season or month, by hour of the day and season, or by wind speed
and stability

Time-dependent exponential decay of pollutants

Inclusion of building wake and stack-tip downwash effects

Time periods for which concentration or deposition calculatioms are
to be made (1, 2, 3, 4, 6, 8, 12 and 24 hours and N days are possible,
where N is the total number of days considered)

Specific days and/or time periods within a day for which concentra-
tion or deposition calculations are to be made

53
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b. Dispersion Model Options. Table 3-2 lists the dispersion

model options for the ISCST computer program. The user may elect o
make either concentration or dry deposition qalculations. In the case
of concentration caleculations, the effects of gravitatiomal settling
and/or dry depbsition may be included in the calculations for areas of
open terrain. Terrain effects may be included in the model calculaticas
if the paximum terrain elevation does not exceed the minimum stack top
elevation. . In general, the gravitaticnal settling and dry depositiom
options should not be used in complex terrain (see Sactions 2.4.1.2.c
and 2.4.3). The user may select either a Cartesiam or a poclar receptor
system and may also input discreté raceptor points with esither system.
ISCST calculates concentration or deposition values for stack, volume
and area source emissions. The volume source option is also used to
simulate line sources (see Sectionm 2.4.2.3). Pollutant emission rates
may be held comstant or varied by hour of the day, by season or month,
by hour of the day and seasom, or by wind speed and stability. The
effects of time~-dependent exponmential decay of a pollutant as a result
of chemical transformation or other removal processes may alsc be included
' in the model caleulations (see Sectiem 2.4.1). I a stack is located on
or adjacent to a building, the user must input the building dimensions
(length, width and height) in order for the program to consider the
effects of the building's aerodynamic wake on plume dispersion. The
user must select the time periods over which concentration is tc be
averaged or deposition is to be summed. The user zmust also select the
specific days and/or time periods within specific days for which concen-
tration or deposition calculatioms are to be made. TFor example, the
user may wish to calculate 3-hour average concentrations for the third

3=-hour period om Day 118.

C. Output Ootions. Table 3-3 lists the ISCST program output

options. A more detailed discussiocn of the ISCST output information is

given in Sectiom 3.1.3.



TABLE 3-3
ISCST OUTPUT OPTICNS

Results of the calcunlations stored on magnetic tape
Printout of program control parsmeters, souree data and receptor data
Printout of tables of hourly meteorclogical data for each specified day

Printout of "N"-day average concentration or total deposition calculated
at each receptor for any desired combinations of sources

Printout of the concentration or deposition values calculated for any
desired combinatrions of sources at all receptors for any specified day
or time period within the day

Printout of tables of highest and second-highest concentration or deposi-
tion values calculated at each receptor for each specified time period
during an "N"-day period for anmy desired combinations of sources

Printout of tables of the maximum 50 concentration or depositicn values
calculated for any desired combinations of sources for each specified

time period

—~
(¥}
]
i~
~—

w
(W]




The results of all ISCST calculations may be stored on magne-
tic tape. The user wmay also elect £0 priat one or more of the following

tables:

e  The program control parameters, source data and receptor
data

® Hourly meteorclogical inputs for each specified day

s The "N"-day average concentration or "N'-day total
deposition calculated at each receptor for any desired

combinations of sources

° The concentraticn or deposition values calculated for
any desired combinations of sources at all receptors

for any specified day or time period within z day

'Y The highest and second~-highest concentration or deposi-
tion values calculatad for any desired combinations of '
. sources at each recaptor for each specified averaging

time (concentration) or surmation time (deposition)
during an "¥'-day period

» The maximum 50 concentration or deposition values
calculated for any desired combinations of scurces
for each specified averaging time (concentzation) or

sumnation time (deposition)

It should be noted that a given problem run may generate a large print
output (see Section 3.2.5.b). Comnsequently, it may be more convenient

to make multiple program runs for a given problem.
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3.1.2 Data Input Recuirements

This section provides a description of all input data para-
meters required by the ISCST progranm. The user should note that some
input parameters are not read or are igmored by the program, depending
on what wvalues contrcl parameters have been assigned by the user.

Except where noted, all data are read from card images.

a. Program Control Parameter Data. These data contain

parameters which provide user-contrel of all program optioms.

Parameter
Name

Concentration/Deposition Option -~ Directs. the program to

calculate either average conmcentration or total depo-
ISW(l) ~ sition. A value of "1" indicates average concentration

and a2 "2" indicates total deposition. The dafault value

equals ''1",

Receptor Grid System Option — Spécifies whether a
right—handed rectangular Cartesian coordinate system or a
polar coordinate system is used to reference the receptor
grid. A value of "1" indicates the Cartesian coordinate
ISW(2) system, and "2" indicates the polar coordinate system.
Additionally, a "3" or "4" value will automatically
generate a gri& system using the Cartesian or polar
coordinate systems, respectively, with user-defired
starting locations and spacing distances. The default

value equals "1".

Discrete Receptor Optiomn =- Specifies whether a right-
ISW(3) handed ractangular Cartesian coordinate system or a polar

coordinzte system is used to reference discrete recsaptor

{3-9)
57



Parameter
Name

ISW(3)
{Cont.)

ISW(4)

ISW(5)

ISW(6)

ISW{7)-
ISW(l4)

points. A value of "1" indicates the Cartesian coordinate

4 Y

system and a "2" indicates the polar coordinate system.

" The default value equals "1",

Receptor Terrain Elevaticn Option — Allows the user to input
terrain elevations for all receptor peoints. A value of "1"
directs the program to read user-provided terrain elsvations.
Receptor elevations belew stack base elevation ars set equal
to stack base elevation. A value of "0" assumes level ter-
rain and no terrain elevations are read by the program.

The default value equals "0".

Output Tape Option -- Allows all calculated average concen-
tration or total deposition values to be writtenm onto a mag-
neclc tape. A value of "1" writes calculated values to an
output tape. Refer to Sectionm 3.2.4.b for a complete descrip-
tion of the output produced from the use of this opticm. A
"0" value does not write any calculations to an output tape.

The. default value equals "0".

Print Input Data Option —— Allows the user to print z1l
input data parameters. A value of "O0" indicates no input
datz are listed. A "1™ indicates that all program control
parameters and model constants, receptor site data and
source data are prianted. A "2" value is the same as the
"1" option except that all hourly mersorological data

used in the calculations are also printed.

Time Period Options =— These options allow the user to
compute average ccucentration or total deposition based
cn up to eight time periods. Parameters ISW(7) thraugh

ISW(l4) respectively correspond to l-, 2-, 3-, 4-, &=,

(3-7 )
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Parameter
Name

ISW(7)-
ISW(14)

ISW(15)*

ISW(16)*

ISW(17)=*

8-, 12~ and 24-hour time periods. The user may choose any
number of the eight time perlods. A value of "1" for any
of thé eight parameters directs the Program to compute
average concentration or total deposition values for the
corresponding time‘period. A "0" value for any of the
eight time-period parameters direets the Program not to
make calculations for the corresponding time period. The

default values equal "0".

Output "N"-Day Table Option -- Allows the user to print
average concentration or total deposition for the total
number of days of meteorological data processed by the
problem run for source group combinations chosen by the
user. A value of "1" employs this option; "N"-day tables
are not printed if ISW(15) has 2 "0" value. The default

value equals '"Q".

Output Daily Tables Option -- Aliows the user to print
average concentration or total deposition values for all
time periods and source groups specified by the user for
each day of meteorological data processed. A value of

"1" directs the program to print these tables; these tables
are not printed if ISW(16) has a "0" value or if parameters
ISW(7) through ISW(14) equal "Q0". The default value equals
"o,

Output Highest and Second Highest Tables Option -- Allows
the user to print the highest and second highest average

concentration or total deposition calculated at each recep-

*The four parameters ISW(15) through ISW(18) pertain to output table

options.

Refer to Section 3.1.3 for a more complete summary of the con-

tents of each type of output table,

(3-8
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Parameter
Name

ISW{17)*
(Cont.)

ISW(18)*

ISW(19)

ISW(zZ®)

tor. A set of the highest and second highest tzbles is

printed for each time period and source group cocmbinaticn

‘chosen by the user. A value of "1" directs the program

to print these tables; these tables are not priantasd if
ISW(17) has a "0" value or if parameters ISW(7) through
ISW(14) equal "0". The default value equals "QO".

Cutput Maximm 50 Tables Ovtion -- Specifies whether or
not tables of the 50 highest calculated averazge concentra-
tion or total deposition values are printed Zor each time
period and source group specified by the user. 4 "LV
value employs this option; these tables are oot prinred if
ISW(18) has a "0" value or if parameters ISW(7) through
ISW(14) equal "0". The default value equals "G",

Meteorological Data Option — A "1" value direscts the

program to read hourly meteorolegical data from FORTRAN
logical unit IMET in a format compatible with thar gen~-
erated by the preprocessor program (see Appendiz G). A
"2" value directs the program to read houriy zetasorologi-
cal data in a card image format. The defaul:z value
equals "1",

Rural/Urban Option =-- Specifiss whetrher rurzl or urban
surface mixing heights are read from the hourly mereorc—
logical data. Also, this parzameter option providas

two urban modes of adjustment of inmput stabilisy care-

]

gories (see Table 2-3). A value of "0" direczs the pro-

*The four parameters ISW(13) through ISW(18) pertain to cutzuc =zble

options.

Refer to Sectiom 3.1.3 for a more complete summary of the con-

tents of each type of output table.

( 3-9)
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Parameter
Name

IsW{20)
(Cont.)

Isw(2l)
(Cont.}

ISW(22)

gram to read rural mixing heights. A 1" value causes

the program tec read urban mixipg heights with Urban Mode

1 adjustments to the input stability categories. A "2
value causes the program to read urban mizing heights with
Urban Mode 2 adjustments to the imput stability categories.
The default value equals "0". It should be noted that if
Meteorological Data Optien (ISW(19))} bas a value of "2,
the program automatically assigns a "o" waiue to ISW(20)

and ignores .any conflicting value entered by the user.

Wind Profile Exﬁonent.Option — This option allows the
user to enter wind profile exponent values or allows the
program to provide default wind profile expoment values.
If a value of "1" is entered, the program provides default
values. See Tabla 2-2 for the default values used by the
program. - 1f a value of "2" is entered, the program reads
user-provided wind profile exponments in input parameter
PDEF. These values remain comstant throughout the problem
run. If a value of "3" is emtered, the program reads
user-provided wind profile exponent valﬁes in input param—

eter P for each hour of meteorclogical data processed by

" the program. Note that the ISW(21) equals 3" option

assumes the hourly meteorological data are in a card image

format (ISW(1l9) = "2"). The default value 0 IsW{21)

equals "1".

Vertical Potential Temperature Gradient Opticn — This
option allows the user to enter vertical porential tem—
perature gradient values or allows the pregram to provide
default vertical potential temperature gradiaat values.

I a value of "i" is entared, the program provides defaul:



Parameter
Name

values. See Table 2-2 for the default values used by
. the program. If a value of "2" is entersd, che program
reads user-prcvi&ed vertical potentiszl tamperature grad-
ient values.in input parameter DTHDEF. These values
ISW(22) remain comstant throughout the problem run. If a value
(Cont.) of "3" 13 entered, the program reads user-provided ver-
tical potential temperature gradient values in igput
parameter DTEDZ for each hour of meteorclogical data pro-
cessad by the program. Note that the ISW(22) equals "3"
option assumes hourly meteorological data are in a cazd
image format (ISW(19) equals "2"). The dafault value of
ISW(22) equals "1". '

Variable Source Emission Rata Option -— Allcws the
user to specify scalars which are multipliad by the
sources' average emission ratas. This pavrametar is
employed by the user when it is desired to vary the aver-
age emission rates for all sources. It i1s zlso possible
to vary the emission rates for individual sources with
the QFLG parameter option. These scalars may vary as a
funcricn of season, month, hour of the day, hour of the
ISW(23) day and season, or wind speed and stability category. A
value of "1" allows the user to enter four seasomal scalars;
a "2" allows the user to entar twelve monthly scalars; a
3" a1lows the user to enter twenty-£four scalars for each
hour of the day; a "4" value allows the user to enter
thirty-six scalars for six wind speed categories for e2ach
of the six stability categories; a "5" value allows the
user to enter ninty-six scalars for twenty-Icur hourly

values for each of the four seasoms. & "0 wvalue directs

(3-11)
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Parameter
Name

ISW(24)

ISW(25)

NSOURC

NXPNTIS

Parameter

the program not to Vary average emission rates for all

sources, and allows the use of the QFLG parameter option

for the individual sources. The default value of this

parameter equals "(Q".

Plume Rise Option -- Allows the program to consider only
the fipa] plume rise at all downwind receptor locations
if a value of "1" is entered. If a value of "2" is
entered, the program computes plume rise as a function
of the downwind distance of each receptor. The default
value of ISW(24) equals "1".

-Stack-Tip Downwash Optiom -- Allows the program te use the

physical stack height entered by the user or to modify

the physical stack height of all stack-type sources
entered in order to account for stack-tip downwash effects
(Briggs, 1973). If a value of "1" is entered, 2ll phys-
sical stack heights entered by the user are used through-
out the problem run; if a value of "2" is entered, all
physical stack heights entered are modified to account

for stack-tip downwash. The default value of ISW(25)

equals "1".

Number of Sources == This parameter specifies the total

number of sourcss to be processed by the problem run.

X-Axis/Range Receptor Grid $ize —- This parameter speci-

fies the mumber of sast-west recepter grid locations for
the Cartesian coordinate systam X-axis, or the number of
Teceptor grid raanges (rimgs) in the polar coordinate sys-

tam (depending on which receptor grid system is chesen by

(3-12)
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Parameter

Name

NXPNTIS

{Cont.)

NYPNTS

NGROU?

IPERD

: Tuﬁ

the user with parameter ISW(2)}. A "Q" value causas the
program to assume that mo regular (pon-discratz) recap-

tor grid is used.

Y-Axis/Radial Receptor Grid Size -- This parameter speci-
fies the number of north-south receptor grid leccaticns
for the Cartesian coordinate system Y-axis, or the number
of receptor grid direction radials in the polar grid
system (depending on which receptor grid system is chosen
by the user with parameter ISW(2)). A "0" value causes
the program to assume that no regular (non-discrats

receptor grid is used.

Number of Discrete Raceptors —— This parameter indicates
the total mumber of discrete raceptors to be processed by
the problem mm. A "0" value causes the program to assume

that no discretz receptors are used.

Number of Source Groups ~-— This parameter specifiss the
number of source groups.desired. Each source grsup con-~
sists of any desired combination of sources. A "0" value
defines ome source group which consists of ali sources.
The default value equalis "0". A maximum of 130 scurce

groups are allowed.

Single Time Period Imterval Option -- This paramerzar allows
the user to specify ome time pericd interval cut of ail pos~
sible time period intervals within z day. The use of this
option directs the program to print only one time sariod
interval specified for daily outzut tables (see Section

3.1.3.8). TFor examople, if the usar degires 3 prizt anly
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Parameter
Name

the fifth 3-hour time period, IPERD requires a value of "53'".
Also, parameter ISW(9) must equal MM 45 order to compute

IPERD average concentration-or total deposition based on a 3=

(Cont.) hour time period. A "Q" value directs the program to

consider all intervals of a given time period.

Number of Hours Per Day of Hourly Meteorological Data —— This
parameter is used only when hourly meteorological data are
read from card images (parameter ISW(19) equals "2"). This
NHOURS parameter specifies the number of hours per day of meteoro-
logical data. For example, cne need not enter 24 hours of
meteocrological data in order to calculate a 3-hour average

concentration from only 3 hours of meteorological data.

Number of Déys:SE Meﬁéorolbgical Dété — This parameter is

used only when hcufly meteorological data are read from

NDAYS card images (parameter ISW(19) equals "2"}. This parameter
specifies the total mumber of days of meteorolegical data
to be processed by the program. The default value assumes

one day (a value equal to "1") of metecrological data.

Number of Sources Defiming Source Groups -- This parameter
is not read if the parzmeter NGROUP has a "0!' value. This
parameter is an array (NGROU? long) which indicates how
many source identification mumbers are read by the program
NSOGRP in order to define each source group. Ine source identifi-
cation numbers themselves are read in parameter IDSOR.
Refer to parameter IDSOR for an example of the use of the
parameter NSOGRP in asscciaticn with parameter IDSOR. A

maximum of 130 source zroups may be used.

& -
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Parameter
Nzme

IDSOR

Source Identification Numbers Defining Scurce Groups —-- This
parameter is not read if parameter NGRCUP has a "0" value.
This parameter is an array which contains the source identi-
fication numbers and/or the lower and upper bounds of sourcs
identification numbers to be summed over, which are used to
define a source group. This parameter is used in associa-
tion with parameter NSOGRP discussed above. The following
should illustrate the interactive use of parameters NGROUF,
NSOGRP and IDSOR. Let us assume that we have 30 sources
whose identification numbers are 10, 20, 30, . . ., 490,

500. First, if one desires only to see the average con-
centration or total déposition calculated from all sources,
the parameter NGRCUP should equal "O". The parametsrs NSOGRP
and IDSOR are not requirad by the program and are not iaput
by the user, Next, let us assume that one desires to see

the average concentration or total deposition contributicn
individually of sources with identificaticn awmbers 10, 100,
200, 300, 400 and 500 as well as the combirned contributioms
of sources with oumbers 10 through 100, 50 through 260,

100 through 200 plus 400 through 300, and of all sourcss
combined (10 through 500). Hence, the averzge concentration
or total deposition contributions from six individual sources
are desired plus the centributions from each of four sets of
combined sources:fsr a total of ten scurce groups. Thus, a
value of "10" must be entared for parametsr NGROUP. For
parameter NSOGRP, one entars the ten values: 1, 1, I, 1, 1,
1, 2, 2, 4 and 2. TFor parameter IDSOR, cne antars the source
identification mumbers: 10, 100, 200, 300, 40Q, 5C0, 10,
-100, 50, -260, 100, -200, 400, =3C0, 10 amd -300. ¥Now let us
examine the relaticnship between those values entered iz param~

eters NSOGRP and IDSOR. The first six encrias of both NSOGRP

(3-13)
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Parameter
Name

IDSOR
{Cont.)

and IDSOR are in a one-to-one correspondenée; the "1" value
entered in parameter NSOGRP tmplies that only one source
identification aumber is read by the program in the IDSOR A
érray'in order to define a complete source group. The seventh
entry In parameter NSOGRP (a "2") indicates that the source
identification numbers 10 and -100 (the seventh and eighth
entries in IDSOR) define a source group. The minus sign
preceding source identification number "100" indicates to

the program to inclusively sum over all sources with ident-
1fication numbers ranging from "10" to "100". The user

need not be concerned by the fact that no sdqrce number of, .
say, "43" exists. The program only sums over those source
numbers defined (in this case, 10, 20, 30, . . ., 90, 100).
The eighth entry in parameter NSOGRP (a "2") specifies a
source group including source numbers "50% through "260"
which are the next set of values in parameter TDSCR. If one
degires to see source contributions from consecutive source
numbers, 3ud also desires to exclude some source-numbers, the
Rext entry in parameter NSOGRP (a "4") illustrates this pro-
cedure. The value "4" implies that four source numbers are
read by the program in order to define a source group. The
four source identification numbers read by the program in
parameter IDSOR, which ara the source numbers following the
last source numbers used to define the preceding source group,
are 100, -200, 400, -300. This arrangement implies that

inclusive summing over all sources from "100" to "200" and

400" to "500" ts (esired, excluding source numbers '"210"

to "390". Finally, it 1s still possible to obtain the com-
bined contributicn from all sources as shown in the last
source group. In summary, we have: (1) Paramerar NGROUP

is a value which reprasents the number of source groups

o7
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Parameter
Name

IDSOR
(Cont.)

b.

degired; (2) The values in parameter NSOGRP indicate the

number of source identification numbers read by the program

- in parameter IDSOR; and, (3) ﬁarameter IDSOR contains the

source ldentification numbers used to define a source group,
where a minus sign preceding a source number implies inclu-~
sive summing from the previous source number entered to the
source number with the minus sign. The number of source
identification numbers cannot exceed two hundred values

for parameter IDSOR.

Meteorological-Related Constants. These data consist

of parameters related to the meteorological conditions of the problem‘run.

They are constants which are initialized at the beginning of the problem

run and remain comstant throughout the problem run (és opposed to the hourly

meteordlogical data which change throughout the problem runm).

Parameter
Name

PDEF

DTHDEF

Wind Profile Exponents -- These data are read by the prog-
ram only if option ISW(21) has a value equal to "2". This
parameter is an array containing wind profile exponents

for six stability categories, where each stability cztagory
contains six values for the six wind speed categoriss. A
total of thirty-six wind profile exponents are entarsd by
the user.

Vertical Potentiai Temperature Gradients -- These data are
read by the program only if option ISW(22) has a2 value agual
to "2". This parameter is an array containing vertical
pdtential temperaturs gradients (degrees Kelvin/metar) for

six stability categories, where each stability category con-
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Parameter
Name

DTHDEF
(Cont.)

UCATS

BETA1

BETA2

ZR

DECAY=*

taing six values for the six wind speed categories. A total
of thirty-six vertical potential temperature gradients are

entered by the user.

‘Wind Speed Categories -- This parameter contains five values

which specify the upper bound of the first through f£ifth wind
speed catagories (metaré/second). The program assumes no
upper  limit on the sixth wind speed category. The default
values equal 1.54, 3.09, 5.14, 8.23 and 10.8 meters per
second for the first through fifth categories, respectively,

-Adiabatic Entraimment Coefficient -- This parameter is used

by the plume rise section of the model as the entrainment
coefficient for adiabatic conditions (vertical potential
temperature gradients less than or equal to zero). The
default value equals 0.6 (Briggs, 1975).

Stable Entrainment Coefficient -- This parameter is used by
the plume rise section of the model as the entrainment coef-
ficient for stable conditions (vertical potential temperature
gradients greater than zero). The default value equals 0.6
(Briggs, 1975).

~ Wind Speed Reference Height -- This parameter specifies the

helant (meters) at which the wind speed was measured. The

defau1t value equals 10.0 meters.

Decay Cae ficient -— This parameter is the decay coefficient

(seconds” ) used to describe decay of a pellutant dua to

*This parametar is raad by the pregram only 1f the hourly meteorological
data are in a preprocessed format (parameter ISW(19) equals "1').

6¢
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Parametsar
Name

DECAY*

IDAY*

ISs*

ISY*

IUS*

chemical depletion. The default value equals "Q" for no

~decay-

Meteorological Julian Day Indicator —— This parameter con-
gists of an array of 366 entries, where each antry indicateas
whether or not a meteorological day of data is processed by
the program. The entry number of the array corresponds to
the Julian Day of meteorclogical data. For example, the
140th entry IDAY(140) corresponds to Juliam Day 140. An
entry with a "1" value directs the program to process the
corresponding day of meteorological data. 4 "0" value
directs the program to ignore that corresponding day. The

dafault assumes "0" values for all 366 entries.

Surface Station Number -- This parameter specifies the suzx-
face station mumber of the meteorclogical data being used.
The surface station nmumber usually corrasponds to the WBAN
station identificaticn number for a given observation sta-

tion. The number is usually a five-digit integer.

Year of Surface Station Data -— This parameter specifies
the vear of the surface station meteorological data. COnly

the last two digits of the year are entered.

Upper Air Station Number -- This parameter gpecifiss the
upper air station number of the meteorological data being

used. The upper air statiom mumber usually corresponds to

*This parameter is read by the program only i# the hourly meraorological
data are in a preprocessed format (parameter ISW(19) equals "y,
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Parameter
Name

TUsS*
(Cont.)

IUY*

the WBAN station identification number for a given observa-

tion station. The number is usually a five-digit number.
Year of Upper Air Statiom Data —= This parameter speci-
fies the year of the upper air station meteorclogical

data. Only the last two digits of the year are entered.

Tdentification Labels and Model Constants. Ihese data

consist of parameters pertaining to heading and identification labeis and

program comstants.

Parameter
Name

TITLE

IQUR

ICEITN

Heading Label —— This parameter allows the user to enter
up to 60 characters in order to identify a problem Tuz.”
The information entered in this parameter appears at

the top of each page of priat output.

Source Emission Rate Label -- This parameter providas the
user with up to 12 characters in order to identify the
emission rate units of all sources. The default label is
(GRAMS/SEC) when calculating average concentration and
(GRAMS) when calculating toral deposition. All arez source
emission rate labels autcmatically include units of per

square meteT.

Qutput Units Label - This paramerer provides the user with

a 28-character label in order to identify the upits of aver=

*This parameter is read DY the program only if the hourly meteorclogical
data are in a preprocessed format (parameter ISW(19) equals 1.

( 3-20)
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Parametar
Name

Tt age concentration or total depesitien. The default value
TCHITN is (MICROGRAMS/CUBIC METER) for average concentration cal-
{Cont.) culations and (GRAMS/SQUARE METER) for total deposition

calculations.

Source Emission Rate Conversion Factor -— This parameter
allows the user to scale the source emission rate for all
sources in order to convert the emission rate units. This
X parameter is used in conjunctiom with label parameters
IQUN and ICHIUN. The default value équals 1.0 x 106 for
average concentration calcularions and 1.0 for total

deposition calculations.

FORTRAN Logical Unit Number for Hourly Meteorolegical Data —
This parameter specifies the FORTRAN logical unit number of
the device from which the hourly meteorological data are
read. The defaunlt value equals "9" for hourly meteorclogi-
cal data which are in a preprocessed format. The default
value for card image meteorolegical data is the same as the

logical unmit pumber for all card imput data.

FORTRAN Logical Unit Number of Cutput Tape -- This param-
eter is ignored by the program if no outﬁut tape is gener-
ated by the problem run (ISW(3) equals "0™). This param-
IZ4P eter specifies the FORTRAN logical unit number of the out—
put device with which the ocutput tape is externally assoc-

iated. The default value equals "3'".

d. Receptor Data. These data consist of the (X, ¥) or

(range, theta) locations of all receptor points. aAlso included are the

raceptor terrain elevations.
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Parameter
Name

GRIDX

GRIDY

Receptor Grid X-ixis or Range Data —— This parameter 1s
read by the prograﬁ only if imput parameters NXPNTIS and
NYPNTS are both greater than zero. This parameter 1s an
array which has different functions depending on the
value of ISW(2). TIf ISW(2) equals "1", this parameter

 contains NXPNTS values of the X-axis receptor grid points

(meters). If ISW(2) equals "2" or "4", this parameter
contains NXPNTS values of the receptor grid ranges (rings)
in meters. If ISW(2) equals "3", the first eamtry of this
parameter contains the starting location (meters) of the
X-axis receptor grid and the second entry contains the
jncremental value (meters) with which the remaining NXPNIS

values of the X-axis are generated.

Receptor Grid Y—Axié oT Direction Radial Data —-- This‘param-
eter is reaé by the program only if inmput parameters NXPNTS
and NYPNTS are both grsater tham zero. This parameter 1s an
array which has different functiocms depending on the value
of ISW(2). If ISW(Z) equals "1", this parameter contzins
NYPNTS values of the Y-axis receptor grid points (meters).
If ISW(2) equals "2", this parameter contains NYPNIS values
of the direction radials (degrees) for the receptor grid.
The program requires that these values mot be fractiomal
values but integer values within the range of 1 to 360 degrees.
The defzult value equals "360" degrees. If ISW(2) equals
"3"  the first enmtry of this parameter contains the starting
location (meters) of the Y-axis receptor grid and the second
entry contazins the incremental value (meters) with which

the remaining NYPNTS values of the Y-axis are generated. If
ISW(2) equals "4", the first entry of this parameter con-

tains the starting directicm radizl locatiom (degrees)



Parameter
Name

GRIDY
(Cont.)

XIS

IDIS

GRIDZ

of the receptor grid and the second entry contaias the
incremental value (degrees) with which the remaining NYPNTS
direction radial values of the receptor grid are generated.
All values generated must be integers within the range of

L to 360 degrees. The default value equals "360" degrees.

Discrete Receptor X or Range Data -- This parametsr is

read by the program only if parametar NXWYPT is gresater
than zeroc. This parametar is ap array which has different
functions depending em the value of parameter ISW(3). TIf
ISW(3) equals "1", this parameter contains NEWYPT discrete
receptor X locations (meters). If ISW(3) equals "2", this
paramerer contains NXWYPT discrets raceptor range locations
(meters). The values entered in this parameter ara used

in association with those in Parameter YDIS.

Discrete Receptor Y or Direcrion Data — This parameter is
read by the program only 1f NXWYPT is greater tham zero.
This parameter is an array which has different functions
depending on the value of parameter ISW(3). 1If ISW(3)

equals "1", this parametar contains MXWYPT discreta recep-

tor ¥ locations (meters). If ISW(3) equals "2", this
parameter contains NXWYPT discrete receptor dirscrion values
(degrees). These direction values must not be fractional in
value, but intager values wirhin the range of 1 to 360
degrees where the default value is "360" degrees. The
values entared in this parameter are used in asscciation

with those in parameter XDIS.

Receptor Terrain Elevation Data —— This parameter is read

caly if paramerar ISW(4) equals "1". This paramecsr is an

oo



Parameter
Name

array which contains all the receptorT terrain elevatrions
(feet}?' for the receptor grid and discrete Tecepters. The
terrain elevations for the receptor grid are entered first
(if there is a receptor grid). Receptor elevation Zij cor-

th

responds to the ith ¥ coordinate (range) and j Y ecoordi-

mate (direction radial). Begin with le and enter NXPNIS

GRIDZ

(Cont y values (le, Zy15 231, ...). Then, starting with 2 new card

image, enter NEKPNIS values (212, 222, 232, ...). Continue
until all regular receptor elevatioms have been entered. The
terrain elevations for the discrete receptors (if any) are
entered mext. Beginning with a new card image, enter the
terrain elevations for the discrete receptor points in the
order the discrete receptor locations were entered into param—

erers XDIS and YDIS.

2. Sgurce Data. These data coﬁsist of all necessary
'information required for each source entered by the user. Because the
program can DTocess three types of sources (stack, volume znd arez),
some source types Trequire more information than other typeé. The fcllowing

input parameters are required by all source types.

Parameter
Name
gource Identification Number -- This parameter 1is a
number which uniquely identifies each source. The program
NSO uses this identification number for any output tables

+nzr are generatad requiring individual source identificatiomn.
This number must be a positive number.

o«

Ground elevations in feet zTe required for this otherwise metTic program
eo afford compatibility with the units used in the routinely available
%.3,6.5. topegraphic maps.
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Parameter
Name

Source Type Iadicator — This parameter specifies the C{ype

of scuree. 1If a value of 0" is entered, this is a stack-
ITTRE type source. Similarly, 2z "1" is emtered for a volume-
type source. A "2" is entered for an area-type source.
Consult Sections 2.4.1 and 2.4.2 for a technical discus-

sion of these source tyoes.

Number of Gravitational Settling Categories —-— This param-
eter specifies the number of gravitatiomal settling cacs-
gories to be considered. This parameter is used for
sources with particulatss or droplets with significant
gravitational settling velocities. A maximum of 20 cate-

gories is allowed for each source,

Variztional Source Emission Ratz Option =—— This parzmerew

is ignored by the program if ISW(23) has a non-zerc value.

This parameter allcws the user to specify scalars which

are multiplied by this individual source'’s average emis~

sion rate. These scalars may vary as a function of seascn,
QFLG month, hour of the day, seasom and hour of the day, or
stability category and wind speed. The implementation of
this parameter is the same as that of parameter ISW(23).
Refer to the description of parameter ISW(23) for zn explana-
tion of what values are associated with each variational

function.

fmission Rate — This paramerer specifies the averzge emis-
sion rate of the scurce. If average concentration is cai-

Q culated, the units for stack and volume souyces ars mass
per time and for ar2a sources are mass per sSquars zetar

T i

ser time. If total devosition is calculated, the units



Parameter
Name

for stack and volume sources are mass and for area scurces

Q
{Cont.) n -
are mass per square metrer.

X Location -- This parameter specifies the relative X loca-
Xs tion (meters) of the center of a stack or velume source and

of the southwest corner of an area source.

Y Location == This parameter specifies the relative Y loca-~
Ys tion (meters) of the ceatar of a stack or volume scurce and

of the southwest cormer of an area source.

Source Elevation =- This parameter specifies the elevacion
Z5 (meters above mean sea level) of the source at the source

base.

Stack=Source
Farameters

Wake Effects Option —— This parameter pertains only o
stacks with building wake effects (parameters HE, HL and EW
greater than zero). Enter a "0" value to calculate

an "upper bound” average concentration or total depositiom.
Entar a "1" value to calculate a "lower bound" average con-
centration or total depcsition. The appropriate value

for this parameter depends on building shape and stack
placement with respect to the building. Consult Secticn
2.4.1.1.d for a technical discussion of building wake

effects. The default value equals "Q0".

s Stack Height -- This pzrameter specifies the height oI the
stack abeve the ground (meters),

Stack Exir Temperature -- This parameter specifies the stack

TS . : P . . N . L.
exit temperature in degrees Kelvian. If this value is less

(3-26)
77



Stack-Source

Parameters

than the ambient air temperature for a givem hour, the

T3 . = ;

(Cont.) . program sets this parameter equal o the amblsent air

temperature.
Stack Exit Velocity — This parameter specifies cthe stack

v . . :

S exit velocity in metars per secoad.

D Stack Diameter -— This parameter specifies the inzer stack
diameter in meters.

HR* Building Height —— This parameter specifies the neight of
a building adjacent to this stack (meters).

HL# Building Length —— This parameter specifies the langth of
a building adjacent to this stack (metars).

i Building Width —-- This parameter specifies the width of
a building adjacent to this stack (meters).

Volume-Source
Parzmeters

q Center Height -— This parameter specifies the heighc of
the center of the volume source azbove the ground {zetfers).
Tnitial Vertical Dimension -~ This parameter specifies the

SIGZO initial vertical dimension O of the volume scur:ce

{(metars).

*1f non-zero valuss are entersd for parameters HE or EL and IW, IZa pro-
gram autcmatcically uses the building wake effects optiom (se

2 Zaczion
2.4.1.1.4). Howewver, if E3, HL, znd =W are znot punmcied, oF zI2 2qual ©o
> b 3 h
"o," wake effacts for the respective source are not comsmdetac.
3-27
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Volume-Source
Parameters

SIGYO

Area-Source
Parameters

X0

Gravitational
Settling
Categories
Pargmeters

PHI

VSN

GaAMMA

Initial Horizontal Dimension — This parameter specifies
the ipitial horizontal dimension cyo of the wolume

source (meters).

Effective Emission Height —— This parameter specifies the

effective emission height of the area source (meters).

Area Source Width —— This parameter specifies the widsh

X of the square area source (meters).

Mass Fraction — This parameter is an array which speciZies
the mass fraction of particulates for each settling wvalceicy

category. A maximum of 20 values per source may be entearad.

Settling Velocity -— This parameter is an array which soeeci-
fies the gravitational settling velocity (meters/secozd) for
each settling velocity category. A maximum of 20 values per

source may be entered.

Surface Reflection Coefficient ==~ This parameter is an
array wnich contains the surface reflection coefficis=nc
for each seztling velocitcy category. A maximum of 20

values per source may be entered.
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Parameter
Name

QTR

Source Emission Rata Scalars -~ This parameter is applic—

.able only to sources whose emission rates are multiplied by

variational scalar values. If parameter ISW(23) is greater
than zero, this parameter applies to all sources in the
problem run. If parameter ISW(23) equals zerv, this parzm-
eter is read by the program for each source for which the
parameter QFLG is greater than zero. If both parameters
ISW{23) and QFLG equal zero for all sources, this parametsar
is not read by the program. This parameter is an array
wihich contains the source emission rate scalars used to
multiply the average emission rate of a (all) source(s).
The format in which the scalar values are entered depends
on the wvalue of either parameter QFLG or ISW(23) (which-
ever parameter is applicable). If this value equals "1V,
enter four seasonal scalars in the order of Winter, Spring,
Summer and Fall. If the QFLG (or ISW(23)) parameter has

a value of "2", emter 12 monthly scalar values begipming
with January and ending with December. If the value equals
"3" . entar 24 scalar values for s2ach hour of the day begin-
ning with the first hour and ending with the twenty-fourth
hour. If the value equals 4", enter six sets of scalar
values for the six wind speed categories for a total of

36 scalar values. Each of the six sets of scalar values
reprasents a Pasquill stability beginning with category

A and ending with catagory F. Each set 1is started on

a new card image. If the value equals "5", four sets

of secalar values ars entsred whewre each set contains 24
hourly values (analogous to a value equal to '"3" optiom)
for a total of 96 sezlar wvalues. The four sets of scalar
values represants the four seasons in the order of Winrter,
Soring, Summer and Fall. =Zach set is startad on a new card

imaga,
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I Hourlv Meteorological Data. These data may be entered -

in one of two formats {(governmed by the value entered in parameter ISW({19)).
One format is that generated by the preprocesser program {see Appendix

G). This format usually resides on magnetic tape where the tape device

is externally associated with the logical unit specified by parameter

IMET. All hourly data required by the program are centained on the

tape. The other format is card image. The following data are required

for each hour only when the card image format is chosen by the user.

Parameter

Name
Julian Day —— This parameter specifies the Juliam Day of
this day of meteorological data. This parzmeter is read by
the program for only the first hour of data for each day.

SDAY This parameter is ignored for the second and successive hours
of each day of data. This parameter is used by the program
to determine the month or season if required by other program
options. The default value equals "1" (Julian Day 1).

AFV Wind Flow Vector —- This parvameter specifies the direction
(degrees) toward which tbe wind is blowing.
Wind Speed -- This parameter specifies the mean wind speed

AWS (meters/second) measured at the reference haight specified
in parameter ZR.

HLE Mixing Height —-- This parameter specifies the height of the
top of the surface mixing layer (meters).

TRME Ambient Air Temperature -- This parameter specifies the

ambient air temperatures {degrees Relvin}.



Parameter
Name

Vertiecal Potential Temperature Gradient (Opticmal) -- This
parameter specifiss the vertical potential temperature

DTEDZ gradient (degrees Kelvin/meter) for a given hour. The value
for this parameter is used by the program only 1f parameter
ISW(22) equals "3",

Pasquill Stability Category -- This parameter specifies
IST the Pasquill stability category. & value of "1" equals

category A, "2'" 2quais B, "3" equals C, etc.

Wind Profile Exponent (Optionzl) -- This parameter speci-
fies the wind profile expcnent for a given hour. The value
for this parametar is used by the program only if parameter
ISW(21) equals "3".

Decay Coefficient — This parameter specifies the decay

coefficient (seconds_l) for chemical or other remewal pro-
DECAY cegses for a given hour. This parameter overrides any value

entered in parameter DECAY described earlier in Secticn

3.1.2.b.  The default value equals "Q" for no decay.

3.1.3 Output Information

The ISCST program generates six catagories of program output.
Each category is optional to the user. That is, the user controls what
output the program generates for a givem problem rum. In the following
paragraphs, each category of output is related to the input paramegar
rhat controls the cutput category. All program cutput are printad except

for the magnetic tape outjut.
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a. Tnput Parameter Cucput. . The user may desire to see

211 input parametars used by the program. If input parameter ISW(6)}
equals "1", the program will print all program control input parameters,
meteorological-related and information constants, receptor datz and
source data. Additionally, if parameter ISW(6) equals '2'", the program
will also print all hourly meteorclogical data processed by the program

for a given problem run.

b. Dailv Concentration (Deposition) Output. This

category of output prints calculated values of average concentration or
total depositicn for each day of meteorological data processed by the
program for a given problem Tum. For each day, tables consisting of
average concentration or total deposition values at each receptor point
are printed for all combinmations of user-defined time periods and source
groups. For example, suppose combinations of l-, 3- and 24-hour time
periods and five source groups (NGROUP .equals "5") are specified and
input parameter IPERD equals "0". Thirty-three tables would be generated
by all time period intervals (24 l-hour tables, eight 3-hour tables and
one 24=hour table) for a total of 165 tables for all source groups for
each day of meteorolegical data. Input parameters ISW(7) through ISW(1l4)
and IPERD specify the time periods and time period interval, respectively,
for which average concentrationm or total depositicn values are printed.
The source group combinations are specified by input parameters NGROUF,
NSOGRP and IDSOR. Input parameter ISW(16) controls the employment of

this output catagory.

Ce "Y'"'-Day Concentration (Deposition) Output. This

categery prints the average concentration OT total depeosition calculated
over the number of days ("N'") of meteorological data processed by a
given problem rum. Tables comsisting of average concentration or total
deposition values at each receptor point are printed for all source
group combinations defimed by the user with input parameters NGROUP,
NSOGRP and IDSOR. Input paramecer ISW(153) specifies the use of this

output catagory.



d. Highest and Second-Highest Concentzaticn (Deposition)

Qurput. This category prints” tables of the highest and second-nighest
average concentration or total deposition values caleulztad at each recep-~
tor poimt. Tables are produced for all user-defined combizations of time
periods and source groups. For example, suppose 3- and 8-hcur time periods
and ten source groups (NGROUP equals "10") are specified. Iventy-two

tables would be produced by all time periods (tables of highest values and
tables of second-highest values) for a total of 220 tables Zor all source
groups for the example problem run. Input parametars ISW(7) through ISW(l4),
and NGROUP, NSOGRP and IDSOR provide user control of the desired time pericds
and source groups, respectively. The employment of this ocutput category

is controlled by input parameter ISW(17).

a. Maximmm 50 Cencentration (Depositicn) Cutput. This

category produces tables of the maximum 350 average concentration or total
deposition values calculated for the problem run. Each table prints the

maximum 50 values including when and at which receptor each value occurrad.
 Tables ére printed for all user-defined combinations of %ize periods and
source groups which are specified by iaput parametars I5%({7) through
ISW(14), and NGROUP, NSCGRP and IDSOR, respectively. Input carameter
ISW(18) controls the use of this output category.

£. Tape Concentration (Depositiom) Outzut. This categery

writes the results of average concentration or total depesition calcula-
tions to a magnetic tape whose tape device is linked to the program through
input parameter ITAP. If ISW(5) equals "1", the program writes to taps
records of the average concentratidn or total depositiom walues for all
user-defined combinations of time periods and source groups fer each day

of meteorological data processed by the program. Each taze record includes
the average concentration or total deposition values calculacted at each
raceptor point. Also, all comceatraticm or deposition values generated

by the "N"-day output option (see catagory c above) are wriz=2n to tape

only if the "'"-day output opriom (ISW(15)) is exercised >y che user.
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An illustration of each of the abowve print output categories is
shown in Sectiom 3.2.4. Also discussed is the order in which the tables
and tape records are generated for each output category.

3.2 USER'S INSTRUCTIONS FOR THE ISCST PROGRAM

3.2.1 Program Description

The ISC short-term (ISCST) program is designed to use hourly
meteorological datz to caleculate ground-level concentration or deposi-
tion values produced by emissions froh‘ﬁultiple stack, volume énd area
sources. The receptors at which concentration or deposition values are
calculated may be defined on a (X, Y) rigﬁﬁ;héﬁded Cartesian coordinate
system grid or anm (r, B) polar coordinate system grid. The polar coor-
dinate system defines 360 degrees as north (positive Y-axis), 90 degrees
as east (positive X-axis), 180 degrees as south apd 270 degreés as
wést. Discrete or arbitrarily pléce& téceﬁfbrs'ﬁa?"also be defined by
the user using eithér type of coordinate SYétéﬁ. 'fhisuprdgram also has
the user option of assigning elevations zbove mean sea level to each
source and receptor. The stack, volutie or area sources may be individually
located anywhere, but must be referenced using a Cartesian coordinate sys=-

tem relative to the origin of the receptor c¢oordinate system.

Average concentration or total deﬁbSition vélues‘may be calcu-
lated for 1-, 2~, 3-, 4-, 6-, 8-, 12- or 24-hour time periods. "N"-day
average concentration or totzl deposition wvalues for the total number
of days of meteorological data processed by the program may also be
computed for each receptor. Average concentration or total deposition
values may be printed for source groups, where a source group consists

of any user-defined combination of sources.

The ISCST program accepts hourly metecrologicazl input data in

either of two optioms. OCme option reads hourly meteorological data from
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a magnetic tape unit or other similar extarnal input device. These data
are read in a format compatible with the meteorological data format gen--

erated by the preprocessor program (see Appendix G). The other option

.reads hourly meteorological data from cards in a card image formar.

The ISCST program produces several categories of output of cal-
culated concentration or deposition values. ALL categories of output
are optional to the user. Average concentration or total deposition
values may be printed for all receptors for zll combinations of time
intervals and source groups for any number of days of meteorological
data. The average concentration or total deposition values caleulated
over an "N'"-day period may be printed for all source é;cups defined by
the user. Also, the highest and second-highest average concentration or
total deposition values calculated at each recéptor for 211 combinations
of timeAperiods and source groups may be printed., The maxdizum 50 calcu~
lated average concentration or total deposition values may also be printed
for all combinations of time periods and source groups defined by the user.
The program may also generate an output taps file consisting of all cal-
culated concentration or deposition values for each receptor for each
user-defined combination of time periods and source groups for each day
of meteorological data processed by the program. Additiomally, all
average concentration or total deposition values calculated over an "N"-
day period may be written to the output tape file for all user-defined

sQurce groups.

The ISCST program is written in FORTRAN IV. Its design assumes
that 4 Hollerith charactars can be stored in a computer word. The basic
program requires about 21,500 UNIVAC 1100 Series 36-bit words. Ancother
43,500 words of data storage are currently allocatad for a total of
65,000 computer words. With this current allotment of executable storage,
the program may be run with up to 400 receptors and 100 sources. The
card reader‘or input device to this program is refarzuaced as FORTRAN log-

ical unit 5 and the printer or output device as logical upit 6. The
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ISCST program is composed of a main program {ISCST), nine subroutines
(INCHK, MODEL, DYOUT, MAXOT, MAXS50, VERT, SIGMAZ, UPWDND and ERTL) and
a BLOCK DATA subprogram (BLOCK). The source codes for all of these
routines are listed in Appendix A. Appendix H contains a leogic flow

description of the ISCST program.

3.2.2 Control Language and Data Deck Setup

a. Control Language Requirements. The following example

illustrates the required control statement rumstream for a typical run on

a UNIVAC 1100 Series Operating System:

GRUN  ISCST, « . -
@ASG,A PROGFILE.
@ASG,A METFILE.

@USE 9,METFILE.
@ASG,CP OUTFUTFILE.
@USE 3,0UTPUTFILE.
@XQT PROGFILE.ABSISCST
Card input data deck
@FIN

Optiocnal, required emly if ISW(5) =1

The f£irst comntrol statement initiates the rumstream with job name ISCST
where the parameters following the job mname may vary with each computer
inpstaliation. The second control statement assigns the existing program
file PROGFILE to the run. It is assumed that this file contains the
absclute element (executable versiom) of the program. The third and
fourth control statements assign an existing meteorological data imput
f£ile METFILE and associate FORTRAN logical umit number 9 with the met-
eorological file. These contrel statements may be optional if the user
has provided meteorological data in the card imput data deck {(accompany-
ing the card imput data). However, most cases require a meteorological

data file which is external to the card input data. The fifth and sixth
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control statements create an optional output data file QUTPUTFILE for
saving calculated concentration or deposition values and associate FQRIRAN
logical unit number 3 with the output data file. These control state-
ments are required only if parameter ISW(5) equals "1". The ISCST program
is ready to execute as performed by the seventh control statement. All
card input data required for the problem run immediately follows the

execute card. The final control card terminatas the runstream.

The following job control statement runstream is given for a

typical run om an IBM 360 Operating System:

//1SCST JOB(12345),'TYPICAL RUNSTREAM'
//JOBLIB DD DSNAME=PROGFILE,DISP=(0LD,PASS)
//STEP1 EXEC PCM=ABSISCST

//FTOSFOO1 DD. DDNAME=SYSIN

//FTO6F001 DD SYSOUT=A

//FTO9F001 DD DSN=METFILE,UNIT=TAPE,

!/ VOL=SER=METT? ,DCB=RECFM=V,

// DISP=0LD

//FTO3F001 DD DSN=OUTPUTFILE,UNIT=TAPE, Optional,
// VOL=SER=SAVT? ,DCB=RECFM=V, required only
/1 DISP=(NEW,KEEP) if Isu(5)=l.

//G0.SYSIN DD#*
Card input data deck
/7

The first job contrel statement initiates the runstream with job identifica-
tion ISCST and account number 12345. The second and third control state-
ments cobtain the library file PROGFILE in which the absolute, executabls
deck ABSISCST is located. The fourth and f£ifth control statements link
FORTRAN logical unit numbers 03 and 06 as the card reader and printer,
raspectively. Control statement six defines an existing meteorological

data input tape file METFILE with a reel identification of METI?P and links
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FORTRAN logical unit Q9 with the meteorclogical file. This file is usually
required in a job runstream unless the hourly meteorological data are
contained in the card input data deck. Control statement seven defines

a new ocutput tape file OUTPUTFILE with a reel idemtification of Saviz

and links FORTRAN logical unit number 03 with the output file. This out=-
put file is optional and is required only if parameter ISW(3) egquals "1".
The program is executed by control card eight which is immediately feilowed
by the card jnput data deck. The null statement at the end terminaces

the job runstream.

' Another example of the required control statements is shown for

use on a CDC 6500 Operating System:

1SCST,,,.
REQUEST, TAPEO9 , VRN=METTP, HY .
REQUEST, TAPEQ3 , VRN=SAVTP ,RW, HY.
ATTACH, ABSTSCST,PROGFILE. -
ABSISCST. ‘

7/8/9 multipunch in card column one

{Optional, required only
S if IsW(5) = I.

Card input data deck

6/7/8/9 multipunch in card column ome

The first control statement identifies the job name as ISCST where cther
parameters may be used if desired. The second contrel statement regquests
an input tape where the assigned file name TAPEQY is defimed as an input
file and is linked to FORTRAN logical unit number $ by a CDC FORTIRAN
program control card. This statement is required only if the hourly
meteorological data are not included in the card imput data deck. TIze
third control statement requests an output tape where the assigned file
name TAPEQ3 is defined azs an output file and ié linked to FORTRAN logi-
¢al unit number 3 by a CDC FORTRAN program control card. This contToel
statement is required only if parameter ISW(5) equals "l1". The four::

control statement accesses the permanent program file PROGFILE and assigns
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the local file name ABSISCST to the runstream. It is assumed that
PROGFILE is an executable versién of the ISCST program. The fifth con-
trol statement execuﬁas the ISCST program. An end-of-record follows

as indicated by the 7/8/9 multipunch in column one, which separates the
control statements from the card input data deck. The 6/7/8/9 multi-

punich in column one terminates the control statement runstream.

Regardless of the operating system. the control statement rum-
stream serves three primary functioms. First, all necessary program,
input and output data files must be assigned or created. Second, FORTRAN
logical unit numbers must be associated with all data files so that the
ISCST program can reference the data files through the uss of the logical
unit number parameters (IMET and ITAP). Third, the ISCST program is

executed with an accompanying card input data deck.

b, Data Deck Setup. The card input data required by the

ISCST program depends on the program options desired by the user. The
card input data may be partiticmed into seven major groups of card input.
Figure 3=-1 illustrates the input deck setup. The seven card input deck

groups are itemized below:

(1) Title Card (1l card)

(2) Program Contrel Cards (2 cards)

(3) Receptor Cards

(4) Source Group Data Cards (optional, requirad only if
NGROUP > 0}

(3) Meteorolegical-Related and Model Constants Cards

(6) Source Data Cards

(7) EBourly Mstecrological Data Cards (optional, required
only if ISW(19) = 2)

An example card input data deck for the ISCST program is prasented in
Appendixz C. A description of the input format and contsnts of each of

the seven card groups is provided below in Section 3.2.3.a.
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[r(7) Hourly Met. ocptional,

Data Cards required
: - : only if
(6) Source Data , ISW(19) = 2
Cards
/' (5) Met.-Ralatad

and Model
Constants Cards

(4) Source Group optional,
Data Cards required
only if
-z NGROUP > O

[(3) Receptor Cards

(r(2) Program Control

Cards

(1} Title Card

FIGURE 3-1. Input data deck getup for the ISCST program.

(3-40)
91



'

3.2.3 Input Data Description

Section 3.1.2 provides a summary description of all input data
requirements of the ISCST program. This section provides the user with
the format and order in which the program requires the input data. The
input parameter names used in this section correspond to those used in
Section 3.1.2. Two forms of input data are read by the program. One’
form is card image input data (80 characters per record) in which all
tequired.input data may be entered. The other form is magnetic tape
which contains ‘hourly meteorological data in a format generated by the

preprocessor program. Both forms are discussed below.

a. . Card Input Regquirements. The ISCST program teads all
card image input data in a fixed-field format with the use of FORTRAN
man o onM . MUY and "E" editing codes. The card input data are partitioned

into seven card groups which are discussed in Sectiom 3.2.2.b and showm
in Figure 3-1. The input parameters. contained in Card Groups (2) and

(4) correspond with.thcse described in category "a” of Sectionm 3.1.2.
Moreover, Card Groups (1) and (5) correspond with categories "b" amd "e",
Group (3) with category "d", Group (6) with category "e" and Group (7)
with category "f". Table 3-4 is a list of all card image input data
which may be entered. For each input parameter, Table 3-4 provides the-
Card Group (énd the card pumber within the Card Group, if possible),
parameter name, card columms within which the value of the input parameter
must reside, FORTRAN editing code amd a brief description which . includes
default values or maximm values allowed, if applicable. The order in
which the input parameters are listed in Table 3-4 is the order in which
the ISCST program reads the input parameters. The user should note that
many card input parameters and even entire Card Groups are ignored or

not read by the program, depending on the options chosen by the user.

Card Groups (1) and {2) consist of a total of three cards.

Card Group (1) comsists of one card and contains the parameter TITLZ.
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Card Group (2) consists of the "ISW" array which contains most of the pro-
gram's control or specification parameters...Also contained in Card Group
{(2) are parameters which specify the number of sources (NSOURC), the size
of the receptor grid (NXPNTS and NYPNTS), the number of discrete receptors
(NEWYPT) and the number of source group combinations (NGROUP). The maxi-
mm mumber of sources and receptors is not limited to individual param-
eters but is a function of four parameters. This function can be described

as

LIMIT >  NPNTS - (NAVG - NGROUP + 2) + NXPNTS + NYPNTS
(3-1)
+ 2 « NXWYPT + 215 + NSOURC+ A+ B + C

where

NSOURC = number of input sources (see card columms l-§
of the second card cof Card Group (2))

* WXPNTS = onumber of X points or ranges in.the racaptor
grid (see card columms 7-12 of the second card
of Card Group (2))

NYPNTS = number of Y points or direction radials in
the receptor grid (see card columms 13-18 of
the second card of Card Group (2))

NXWYPT = number of discrete receptors (sse card columms
18-24 of the second card of Card Group (2))

NPNTS = NXENTS - NYPNTS + NIWYPT {(total number of recep~
tors)

NAVG " = npumber of time periods. This equals the number
of time period parameters {ISW(7) through ISW(14)
in the first card of Card Group (2)} set to "1"

(3-60)
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NGROUP = pumber of source group combinations (see card
columns 25-30 of the second card of Card Group
(2)). For the purpose of computing the required
data storage for a problem runm, assume N¥GROUP
equals "1" 1in Equatiom (3-1) if NGROUP equals ‘0"
in Card Group (2)

A = NPNTIS = NGROUP if ISW(13) equals "1" in the first
card of Card Group (2); otherwise A equals "0"

B = 4 o NAVG - NPNTS » NGROUP if ISW(17) equals "1"
in the first card of Card Group (2); otherwise B
equals "O"

C = 201 » NAVG - NGROUP if ISW(18) equals "1" in the
first card of Card Group (2); otherwise C equals "O"

and

LIMIT = 43,500. This is the current data storage alloca-
"tion: of the program (constlt Sectiem 3.2.7 for
- modification of this value)

Card Group (3) consists of parameters which contain the recep~-
tor location information. If the user chooses not to define a receptor
grid (either NXPNTS or NYENTS = "0"), the program does not read parameters
GRIDX and GRIDY. Likew:‘;se, parameters XDIS and YDIS are not read by the
program if the user chooses not to specify any discrete receptors (NIWYPT
="0"), All receptor location values are entered in a continucus manner
with 8 values per card image in fields of 10 columms. Begin a nmew card
image for each parameter input (GRIDX, GRIDY, XDIS and YDIS). Similarly,
all receptor terrain elevations are entered into parametsr GRIDZ (if
ISW(4) equals "1" im Card Group (2)), with 8 values per card in 10 column-—
wide fields. A new card image is startad, though, for each set of X-axis
(range) locations entered per Y-axis peoint (radial). This format is

described im Table 3—4‘and Section 3.1.2.4.
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Card Group (4) contains the parameters which define what
Sources constitute each source group combination. This Card Group is
not read by the program if NGROUP equals "0" in the second card of Group
(2). Parameter NSOGRP reads up to 20 integer values per card in 4-
column fields. Parameter IDSOR reads up to 13 integer values per card

in 6-column fields.

Card Group (5) comsists of meteorological-related parameters
which remain constant once they are set, and identification labels and
model constants. The first parameter in this Card Group (PDEF) comsists
of six cards, and is read by the program only if ISW(21) equals "2" in Card
Group (2). Likewise, the second parameter (DTHDEF) consists of six cards,
and read by the program omly if ISW(22Z) equals "2"., The following twe
cards (cards 13 and 14) are read by the program and contain parameters
which have program-provided default values as indicated in Table 3-4. The
user should note that the default values of the units conversion factor
(TK), the units label for source emission rates (IQUN) and the umits
label for concentration or deposiﬁion (ICEIUN) are compatible.’ That is,
the default mass units of the scurce emission rates (grams) is scaled
by the default comversion value which is compatible with the default mass
units of concentration (micrograms) or deposition (grams). Cards 15
through 19 in this Card Group consist of the IDAY parameter. .IDAY is
not read by the program if ISW(19) equals "2" in Card Group (2). This
Parameter is an array where each column on the 80=column card image for
each card represents a Julian Day. For example, to indicate that
Julian Day 140 of the hourly metecrological data is to be processed by
the program, IDAY(140) is set to "1" which is column 60 of the second
card of the IDAY parzmeter. The remaining parameters consist of cne
card (the 20th possible card of this Card Group) and are not read if
ISW(19) equals "2" in Card Group (2).

Card Group (6} contains all source data parameters. Except for
the last parameter (card 5) in this Card Group (QTK), this Card Group

is repeated for each source input (NSOURC times). The first card of this

(3-62)
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Card Group comsists of the primcipal parameters used to define the char-
acteristics of a source. Cards 2 to 4 pertain to the gravitatiomal setti-
ing categories of particulates (parameters PHI, VSN and GAMMA) and are
read by the program only when parameter NVS in columms 8-9 of the first
card is greaﬁer than "0" for a given source. If NVS is greater than "o",
cards 2 to 4 are read immediately following the first source card for
which NVS is greater than "0". It should be noted that cards 2 to 4 of this
Card Group may actually consist of more tham 3 cards. That is, if NVS is
greater than "8", the program will read more than one card for each of

the three settling category parameters (PHI, VSN and GAMMA). Hence,
depending on the value of NVS, the program reads no cards, 3 cards, 6
cards or %.cards for parameters PHL, VSN and GAMMA. After the first
through fourth cards are read for all sources, card 5 (consisting of the
source emissicn rate scalar array (QTK)) is read provided one of two
options is exercised by the user. That is, either ISW(23) is greater than
"0" in Card Group (2) or any number of the QFLG parameter in card 1 of
this Card Group are greater than "0" for all input sources, If both -
ISW(23) and QFLG are'equal to "0" for all sourceé,‘card 5 of thié Card
Group 1s mot read by the program. If ISW(23) is greater than "', card

5 is read once and contains the source emission rate scalars for all
sources. Also, the QFLG parameter in card 1 of this Card Group is ignored
for all input sources. If ISW(23) equals "0", card 5 is repeated each
time a QFLG parameter is greater than "O" for a source. The source emission
rate scalars contéined in card 5 of this Card Group allow the user to

vary emission rates as az function.of'season*, month#*, hour of the da?,
wind speed and Pasquill stability category, or season and hour éf the

day. As mentioned in the descriptions of parameter QTK in Table 3-4 and
Section 3.1.2.e, the value of ISW(23) or QFLG (whichever iS applicable)
governs the zumber and manner in. which the source emission rate scalars
are entered into parameter QTK. If ISW(23) (or QFLG) equals "1", QTX

*The program determines the season or month based on the Julianm Day or
month value read from the hourly meteorological data. Comsult Table
3=5 for the conversicn used by the program of Julian Day to month or
season, and month to season.

(3-63)
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contains 4 seasonal scalars in the order of Winter, 3pring, Summer and
Fall (1 card). If ISW(23) (or QFLG) equals "2", enter 12 monthly scalars
begimning with January and ending with December (2 cards). If I8W(23)
{or QFLG) equals "3", enter 24 scalars for each hour of the day beginning
with hour 1 and ending with hour 24 (3 cards). If ISW(23) (or QFLG)
equals "4", enter 6 scalars per card for each wind speed category (1 to
6) and 6 cards for each of the six Pasquill stability categories (A to

F) for a total of 36 scalars (6 cards). If ISW(23) (or QFLG) equals

"5", enter 24 hourly scalars for each hour znd 4 sets for each season

(12 cards). Hence, card 5 of this, Card Group may actually comnsist of
more than one card depending om the value of ISW(23) (or QFLG).

Card Group (7) contains the hourly meteorological data param—
eters. This Card Group is not read if ISW(19) equals "1"; instead all
hourly meteorological data are read from an input tape described in the
following paragraph (Section 3.2.3.b). This Card Group is repeated for
each day of meteorological data to be processad (NDAYS times). All
meteorological data parameters are contained om ome card image which is

read for each hour per day of meteorclogical data (NHOURS times).

b.. Tave Invut,Requiréments. The ISCST program accepts

an input tape file of hourly meteorological data in a format generated
by the preprocessor program. (see Appendix G). Although an input tape
file is optiomal, most ﬁrcblem Tun cases call for hoﬁrly meteorclogicél
data contained in this format. If input parameter ISW(19) equals "1",
the program reads hourly meteorology from an input tape file. ‘If ISW(19)
equals "2", the program reads hourly meteorological data in a card image
forﬁat, requiring no input tape file. The program reads the inmput tape
file from the FORTRAN logical unit pumber specified in parameter IMET.
The user is required to assign the input meteorological tape and associ-
ate the same logical unit number as specified by IMET to the input tape
(see Section 3.2.2.a). The user must also provide the surface station
aumber and year, and the upper air station number and vear which are
specified in parameters ISS, ISY, IUS and ITY, respectively. The user

does not need to know the specific format of the hourly metaorclogical
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data contained in the input tape f£ile. For a description of the specific
format of the input tape file, the reader is referred to Section G.5 of

Appendix G.

3.2.4 Program Output Data Description

The ISCST program generates several categories of printed out-
Put and an optiomal cutput tape file. The following paragraphs describe

the format and content of both forms of program output.

a. Printed Output. The ISCST program generates five cat-

egories of printed output, four of which are tables of average concentra-
tion or total deposition values. A1l five categories of printéd output
are optional to the user. That is, the user must indicate which categories
are desired to be printed for a particular problem run. The five cate-

gories are:
° Input Data (Card and Tape) Listing

) Daily Calculated Average Concentration or Total Deposi-

tion Tables

© "N'"~Day Calculated Average Conmcentration or Total Depo-

sition Tables

8 Highest and Second Highest Calculated Average Concentra-

tion or Totzl Deposition Tables

8 Maximum 50 Calculated Average Concentrationm or Total

Deposition Tables

The first line of each page of printed output is a heading used to iden~

tify the problem run (see input parameter TITLE in Section 3.2.3.2).

(3-66)
117



The user may list all input data parameters used by the program
for a particular problem run. If ioput parameter ISW(6) equals "1"
(discussed in Section 3.2.3.a), the program lists all program controal
parameters, meteorological-related constants and identification labels,
receptor data and source data. Figure 3-2 1s an 1llustration of the
content and format of an input data listing for a typical problem rum.
The first page of the input data listing mostly consists of the program
control parameter values, mumber of input sources and number of receptors.
The second and third pages are a listing of meteorological-relatad
constants such as the Julian Days to be processed by the program (printed
only if ISW(19) equals "1"), wind speed categories, wind profile exponents
and vertical potential temperature gradients. Also included are the
locations of the receptor grid and discrete receptors. If Teceptor
terrain elevations are input (ISW(4) equals 1"}, a listing of the
receptor elevations for all receptors is produced. (aet shown). The
following page 1is a listing of source data parameters for all sources.
Subsequent pages related to the input sources may be printed if NVS or
QFLG are greater than zero. If NVS is greater than zero for an impur
source, a listing is produced. of the mass fraction, settling velocity
and surface reflection coefficient for each gravitational settling
category. If QFLG is greater than zexo fo: an input source, a listing is
produced of the source scalars used to vary the source's emission race.
(Also, if ISW(23) is greater than zero, a listing is produced similar to
the listing for QFLG greater than zero. )

Additionally, the user may also direct the Program to priat all
hourly meteorology processed by the program. If ISW(6) equals "2, txe
program produces a list of the meteorological data for each day processed
as shown in Figure 3-3. Hence, a page 1s generated for each day of metacro-
logy processed by the program (NDAYS pages 1f ISW(19) -equals "2" or tae
aumber of entries set to "1" in the IDAY array if ISW(19) equals "1™),

The next category of optional printed output are tables of

average concentration or tetal deposition values calculated for each day
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("daily")} of meteorology processed by the program. If ISW(16) equals "1",
tables are printed for each day for all user—defined combinations of
source groups and time periods. As shown in Figure 3-4, each table con-
sists of the calculated average concentration or total deposition values
for all receptors. Although the concentration or deposition values in the
output tables include five decimal places in order to show low values
arising from low emissions or low values relative to the highest wvalues,
the results of the modsl calculations should not be comsidered to be
accurate to five or more significant figures. The calculated concentra-
tion or deposition values are printed first for the receptor grid (if
any). The heading of the table indicates the day, time period, time
period interval* and sources that represent the printed values. The
heading information is zliso listed in a cryptiC‘format_in the upper
right-hand corner of the page. The maximum .average concentration or
total deposition value found among the table of receptor grid vaiues is
printed. Next, the calculated values for the discrete receptors (if

any) are printed begimning on a new page with‘a heading similar to that

printed for the receptor grid.

The user may direct the program to print tables of calculated
concentration averaged over "N"-days or deposition summed over "N"-days
where "N" represents the total number of days of meteorslogy processed
by the program rua. If ISW(13) equals "1", tables are printed for all
user-defined source groups. As shown in Figure 3-5, each table consists
of the calculated concentration or deposition values for all Teceptors.
The calculated values are first printed for the receptor grid (if anyl.
The heading of the table indicates the number of days over which the
table is prcduced ("N") and which sources contributed to the calculated
values. The heading information is listed in a cryptic format in the
upper right-hand corner of the page. The maximum value found for the

receptor grid is printed. Beginning on a new page, the calculated

*Ses Table 3-6 for the hours which define a particular time period inter-
val.
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values for the discrete receptors (if any) are printed with a heading

similar to that printed for the receptor grid.

The program may also print tables of the highest and second high-
est average concentration or total deposition values calculated at each
receptor point throughout the duration of the problem run. If ISW(17)
equals "1", a table of the highest and a table of the second highest cal-
culated values are printed for all user-defined combinations of source
groups and time periods. Figure 3-6 is an illustratien of a highest
caleulated average concentrationr or total deposition table. The second
highest table is not shown but is similar in format. The caleulated
values are first printed for the recept&r grid points (if any). The
heading indicates the timé period and sources which represent the calcu-
lated values. The heading information is listed in a cryptic format in
the upper right-hand corner of the page. The maximum value found among
the receptor grid values for a given table is printed. The calculated
values for the discrete receptors (if any) are then printed beginning on
@ new page. DBeside each calculasted value for all receptors, the day and
the time period imnterval* zre enclosed in parentheses and indicate when

the corresponding highest (or second highest) calculated value occurred.

The final category of printed output that may be produced are
tables of the maximum 50 calculated average comcentration or total depo-
sition values found for the problem run. If ISW(18) equals "1", a table
of the 50 maximm values is produced for all user-defined combinations
of source groups and time periods. As shown in Figure 3-7, each table
consists of a2 heading and the maximum 50 calculated values. The heading
specifies the time period and sources that represent the maximum 50
values. The heading information is also listed in a cryptic format in
the upper right-hand cormer of the page. For each of the maximum 50

calculated values, the order (ramk), the calculated value itself, the

*See Table 3-6 for the hours which define a particular time period inter-
val.
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time period interval*, the day and the receptor location are listed.
This information allows the user to identify when and where the calcu-

lated value occurred.

In gemeral, the order in which the printed output is listed
corresponds to the order that the fivé categories of print output have
been mentioned in the preceding paragraphs. First, all input data
parameters, excluding the hourly meteorological data, are optionmally
listed if ISW(6) equals "1". Tables of the average concentration or total
deposition calculated for each time-period/source-group combimation for
pach day ("daily™) of meteorological data processed are then listed.

Also printed for each day, if ISW(6) equals "2", are the hourly meteoro-
logy for that day. The number of tables of daily average concentration
or total deposition values is governed by the number of source groups
(specified in paramefer NGROUP), time periods (specified in parameters
ISW(7) through ISW(1l4)) and time period intervals (parameter IPERD). The
order in which the daily tables of average concentration or total deposi-
tion are produced is best described by an example. Suppose we have five
source groups, desire average concentrations for 1-, 3-, 12- and 24-hour
time periods, and all time period intervals are to be printad. Fer a
given day, the following set of tables are produced: (1) for Hour ome, 5
tables of l-hour averages for source groups ! through 5 are printe&;

(2) for Hour two, 5 tables of l-hour averages are printed for the 3
source groups; (3) for Hour three, a l-hour average table followed by a
3-hour average table are printed for source group 1. Similarly, l-hour
and 3-hour average tables are altermately printed for the second through
fifth source groups; (4) for Hour four, 5 tables of l-hour averages for
source groups 1l through 3 are priated; (5) for Hour five, the same
format is printed as that for Hours ome, two and four; (6) for Hour

six, the same format is printed as that for Hour three. This format is
continued for each hour of the day. For Hour twelve, l-hour, 3-hour and

12-hour tablas are printed for each of the five source groups. For Hour

*Sae Table 3-6 for the hours which define a particular time period
interval. '

(3-95)
146



twenty four, l-hour, 3-hour, l2-hour and 24-hour tables are printed for -
each of the five source groups.
Hence, if ISW(6) equals "2" and ISW(16) equals

"1", a listing of the meteorological data and a set of daily tables

This format is repeated for each day of

meteorclogical data.

would be alternately printed for each day of meteorological data processed
by the program. After all hourly meteorological data have been processed
by the program, the "N"-~day tables, highest and second highest tables

and the maximm 50 tables are alternately printed for each source group
for each specified time interval. The number of tables 1s governed by

the number of source groups (NGROUP) and time periods (ISW(7) through
ISW(14)) specified.

second highest and the maximum 50 tables are listed in this order:

For each source group, the "N"-day, highest and

For source group l:

Print "N'-day table (only if ISW(15) = 1)

For the l-hour time period (only if ISW(7) = 1):
Print highest and second highest tables (omly if ISW(17)
Print maximm 30 table (only if ISW(18) = 1)

For the 2~hour time period (only if ISW(8) = 1):
Print highest and second highest tables (only if ISW(17)
Print maximum 50 table (only if ISW(18) = 1)

For the 3-hour time period'(dnly if ISW(9) = 1):
Print highest and second highest tables (only if ISW(17)

1)

L

1)
Print maximum 50 table (omly if ISW(18) = 1)

- - -
- . .

For the 24-hour time period (omly if ISW(1l4) = 1)
1)

Print highest and second highest tables (only if ISW(17)

Print

maximm

50

The order and number of

repeated for all source

table (only if ISW(18) = 1)

tables printed according to the above format is

groups.

( 3-96):
147



b. Tape Output. The ISCST program is capable of generat-
ing an output tape file comtaining the calculared average comcantration
or total deposition values based on the selected time periods and source
groups. If ISW(3) equals "1", this output tape file is generatad. The
user must assign an output file and associate the logical unit mumber
specified in parameter ITAP to the output file {see Section 3.2.2.2).

The output file is written with az FORTRAN unformatted (binary) WRITE
statement and consists of comstant length records whose lengths equal
the total number of receptor points (NPNTS) plus 3 words. Words 4
through NPNTS + 3 contain the calculated average concentration or total
deposition values for all receptors. The values calculated for the
receptor grid (if amy) are written first followed by the values calcu-
lated at the discrete receptors (if any). Starting with the first ¥
point (direction radial) of the Y-axis (radial) grid, the calculated
values are written for the X-axis (ranges) in the same order that receptor
locations were entered in parameter GRIDX (see Section 3.2.3.a). For
each successive Y-axis (radial), the values are writtem for the Z-axis
(ranges). After the calculated values have been written for the raceptor
grid, the calculated values are written for the discrete points in the
order the discrete points were. entered in parameters XDIS and YDIS (see
Section 3.2.3.a). Word 1 of each record contains the hour at which the
corresponding values wera calculated in words. 4 to NPNIS + 3. Word 2
contains the Julian Day and word 3 contains the source group aucber.

The content and number of records produced is governed by the number of
source groups {specified in parameter NGROUP) and time perieds (specified
in parsmeters ISW(7) through ISW(1l4)). TFor each day of meteorological
data processed by the program and for each hour, the program generates
records of calculated values for all apvlicable time period intervals

for all source groups. For Hour ome, a l-hour record of calculated
values for source group 1, followed by a i-hour record of caleulated
values for source group 2, up to a l-hour record of caleculated values

for the last source group are written to the output file. For Hour two,

a2 l-hour and a 2-hour record are writtem to the output file for esach
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source group. For Hour three, a l-hour and 3-hour record are written to
the output file for each source group. For Hour four, a l-hour, Z-hour
and 4-hour record of calculated values are written to the output file

for each source group. This format is continued for each hour of the
day. The applicable time period imterval records that are written

depend on parameters ISW(7) through ISW(1l4). TFor example, if there is
one source group and only 24-hour average ccncentrations are calculated
in a problem run, only one record per day of meteorological data processed
is written to the output file., If ISW(15) equals "1", records of the
"N"~day average concentration or total deposition values are additiomally
written to the output file for all source groups after the program has
processed all "N" days of meteorological data. At the conclusion of the
problem run, two end-of-file marks are written at the end of the output

tape file.

3.2.5 Program Rur Time, Page and Tape Output Estimates

This section provies the user with equations which estimate
the. amount of run time required and program cﬁtput generated for z given
problem run. The equations describing the amount of printed output data
(in pages) and tape output datz (in words) can be quite accuratel
estimated. The run time estimate is less accurate because of unknowns
such as the nature of the hourly meteorology and wake effects. These
unknowns may affect the run time estimate by several minutes for z large

problem mm.

a. Run Time. The amount of time a problem tzkes to
execute is primarily governed by six factors. These factors are: (1)
the number of hours in a2 day of meteorologiczl data (NHOURS); (2) the
number of davs of meteorological data processed (NDAYS); (3) the number
of sources (NSOURC); (4) the number of source groups (NGROUP}; (5) the
number of receptor points (NPNTS); and (6) the number of time pefiods
(NAVG). Using these factors, the following equation estimates the run

time in minutes:
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{i

i

No. of Minutes = C + (NDAYS + 1) : (l + NHOURS ° (1 + 0.8 + NSOURC

. (1 + 0.6 » NPNTS + 0.1 *» NGROUP * NAV@O)

where

C = 2.1+ 107

The comstant, C, 1is derived from problem runs made on a UNIVAC 1108

computer and is different for other computer models.

b. Page Qutput. The number of pages of printer output
produced by a problem run is primarily controlled by which categories of
output are desired by the user. The content of these categories of program
print output are discussed in Section 3.2.4.a. Input parameters ISW(6),
ISW(15), ISW(16), ISW(1l7) and ISW(18), discussed in Sectiem 3.2.3.a,

control which categories of program print output are produced. Other fac-~

tors which determine the amount of print output ars the number of raceptor

points, number of source groups and the number of time periods for which

average concentration or total depositiom values are computed.

If ISW(6) equals "1", all input data are printed, producing
about 5 pages of print output. For sources with gravitational sattling
categories (NVS greater than zero) or variational emission rates (QFLG
greater than zero), add ome third of 2 page per source. If ISW(6) equals
"2", all meteorological data processed by the program are printed. Add.

one page for every day of meteorological data processed.

If ISW(15) equals "1", tables of the "N'"-day a.ve.fa.ge concentra—
tion or total deposition values are printed. The number of tables printed
equals the number of source groups desired by the user (NGRCUP). If
parameter NGROUP is specified as "0", ome table will be printed. The num-
ber of pages produced for each "XN'-day table is given by the following

equation:

(3-32)
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, . . (EXPNTSY | NY?NTS) +_(§XWYPT) a
Number of Pages ( 5 ) ( 38 114 (3-3)
where

NXPNTS = 'the number of X poinfs on the X-axis grid or
the number of grid ranges

NYPNTS = the number of Y points on the Y-axis grid ot
the number of grid direction radials

MXWYPT = the number of discrete receptor poiuts
Round up any fractional number in each term to the nearest whole number.

If ISW(l6) equals "1'", tables of average concemntration or
totzl depositicn for user-defined combinations of source groups and time
periods for each day of meteorological data processed by the program are
printed. The mumber of tables prodﬁééd by this output category for each
day is given by the following equatiom:

No. of Tables = NGROUP - &24/IPERD)-° ISW(7)
+ (12/IPERD) =~ ISW(8) + (8/IPERD) . ISW(9)
+ (6/IPERD) - ISW(10) + (4&/IPERD) - ISW(1ll) (3=4)
+ (3/IPERD) - ISW(12) + (2/IPERD} - ISW(13)
+ {1/TPERD) - ISW(l&ﬂ

where
WGROUP = mmber of source groups as specified by imput
parameter NGROUP. If NGROUP is specified as "0",
assume a value of "1" for this equation
IPERD = "N'"th time interval for all time periods as spec-

ified by input parameter IPERD. Note that if
IPERD is set to "Q", the term (j/IPERD) - ISW(i)
equals (3) + ISW(i). If IPERD is set greater

than 0", the term (j/IPERD) - ISW(i) equals (1)

+ ISW(i) if (Jj/IPERD) is greater than or equal to
""; otherwise, it equals (0) « ISW(i) if (j/IPERD)
is less than "1V,
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ISW(7)- the corresponding l-, 2=, 3=, 4=, &-, 8=, 12-

ISW(1l4) and 24-hour time periods as speciZiad by input
parameters ISW(7) through ISW(14). The "1" or
"0" values specified by the user ia these param-
eters are the mumeric values used in the equation

The number of pages produced by each table is given in Equation (3-3).
Hence, the total number of pages generated by this print cutput option
(ISW(16)) equals the product of the mumber of days processed by the
program for a problem rum, the number of tables printed according to
Equation (3-4) and the mumber of pages produced per table according to
Equation (3-3).

If ISW(17) equals "1", tables of the highest and second highest
average ccncentratiom or total deposition values found at each receptor
are printed for all user-defined combinations of source groups and time
periods. The mumber of tables printed equals twice the numper of time
periods specified (the mumber of input parameters ISW(7) through ISW(14)
set to "1") mulciplied by the number bf source groups desired. 1If no
sourca groups are specified (input parazmeter NGROUF equals "0"), assume
onme source group for the purpose of computing the aumber of tables
printed by this option (ISW(17)). The number of pages each table pro-

duces is given by the following equation:

No. of Pages = (YXPNTS\ (WY?WTS) (‘XWY—F> (3-3)

where NXPNTS, NYPNTS and NXWYPT are defined following Equation (3-3}).
Round up any fractional number in each term to the nearast whole number.
Bence, the number of pages printed by this output catsegory equals two
times the product of the number of time periods, the nu—bar of source

groups and the number of pages produced per table according to Eguation
(3=-3}.

I7 ISW(18) equals "1", tables of the maximm 30 average concen-

rration or total depositiom values calculatad ara priated for all user-
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defined combinations of source groups and time periods. Because each
table printed produces only one page of output, the total number of

pages printed by this output category equals the number of time periods
specified (the number of input parameters (ISW(7) through ISW{(l4) set to
"1y multiplied by the number of source groups specified. Again, if no
source groups are specified (input parameter NGROUP equal to zero), assime

one SOUrce gLoup.

Thus, the total number of pages of output produced by the pro-
gram equals the sum of the number of pages produced.by each optional

print output category desired by the user for a problem rum.

c. Tape Output. Values of average concentration or total
deposition are written by a FORTRAN unformatted WRITE statement to am out-
put tape file only if parameter ISW(5) equals "1". Otherwise, the program
does not gemerate an output tape file. It is not practical to discuss
the physical amount (length of mégnetic tapé or nqmber‘of tracks or
sectors of mass storage) generated since this intfoduceé factors which
depend on the computer installation.“Insteéd, the numbér of computer
words generated by a problem run is discussed. The user may then equate
this number to a physical amount for the particular storage device being

_ used.

The output tape is written in records, where the length of
each record equals the number of receptor points (NPNTS) plus 3 for a
total of NPNTS 4 3 computer words for a giveﬁ problem run. TFor each
day of meteorological data processed, the number of records written
to the output tape file is governed by the number of source groups and
time periods specified by the user. If we substitute the term "Tables"
used in Equation (3-4) with the word, "Records" and set IPERD equal to
"Q", Equation (3-4) gives the number of records written to the output
tape file for each day of meteorological data processed. All variables

used to formulate Eguation (3-4) maintain the same definition. Hence,
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the number of records equals the value computed from Equaticn (3-4)
multiplied by the number of days of meteorological data processed by the
program for a problem run. Also, if input parameter ISW(15) equals "1",
additional records containing "N"-day average concentration or total
deposition values are written to the output tape file depending on the
number of source groups specified by input: parameter NGROUP (If NGROUP
equals "0", assume one source group). Eence, the total number of com-
puter words written to the output tape file equals the number of records
generated, multiplied by (NPNTS + 3) computer words per record for a

problem run.

3.2.8 Program Diagnostic Messages

The ISCST program prints diagnostiC‘messages when certazin con-
ditions occur during a problem rum. The diagnostic messages consist of
two types. The first type is a table format that informs the user of
the conditions found, but does not terminate program execution. The
second type is an error message which informs the user of the condition.

The run is terminated after the error message is printed.

The diagnostic message in a table format informs the user
when a receptor is located within 100 meters or three building heights
(or three effective building widths) of a source. As shown in Figure
3-8, the table lists all source-raceptor combinations for which this
condition has occurred. The table lists the source number, receptor
{ocation and calculated distance between the corresponding source and
receptor. A negative distance value implies that the receptor is lo-

cated within the dimensions of a volume or area source.

Five types of diagnostic error messages may be printed by the
program. If the allocated data storage is mnot sufficient for the data
required by a problem rum, an error message is printed (Figure 3-9(a)).

An error message is printed if the station numbers or years read from

(3-103)
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the meteorolegical data input tape do not match the corresponding station
numbers or years specified by the user in parameters 1SS, ISY, IUS, Iy
(Figure 3-9(b)). 1If the number of imput sources equals "0", am error
message is printed (Figure 3-9(c)). If the physicéi stack height of any
source is lower in elevation than the terrain elevation of any receptor,
an error message is printed (Figure 3-9(d)). Finally, if there are no
gravitational settling categories to calculate deposition for amy socurce,

an error message is printed as shown in Figure 3-9(e).

3.2.7 Program Modification for Computers Other than UNIVAC
1100 Series Computers

The ISCST program, which is writtem ia FORTRAN IV, provides
easy tramsport and adaptation for use on other compuier models. The
program design requires that: (1) At least four Hollerith characters
can be stored in one computer word; (2) The computer word lengths of
integer and real type variasbles are the same; and, (3) At least 132
characters per line can be printed on a page with 57 lines per page.
The program requires about 65,000 words of executable storage, 21,3500
of which comsist of the program itself compiled on a UNIVAC 1108 Computer.
The size of the compiled progzmam will vary depending on the FORIRAN IV
compiler and computer ipnstallation. The remaining 43,300 words consist
of data storage used by the program for storing the input data values,

intermediate values and output results of a given'problem Tun.

1f it is necessary to adjust the current allotment of 43,500
words of data storage, cnly two FORTRAN statements in the ISCST program
need to be modified. Line 601 (see page A-17) in Appendix A) of the main
program allocates the datz storage in array QF. Also, the value assigned
to the varizble LIMIT in line 609 must agree With the value used in
array QF.

The program assumes FORTRAN logical unit 3 for the card reader
and logical umit 6 for the printer. These logical unit numbers may be

modified on lines 616 and 617 in the main section of the progra=.
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3.2 ISCLT

The following pages contain Chapter 4 (user's instructions) of

the manual:

Bowers et al. (1978) Industrial Source Complex (ISC) Dispersion Model
User's Guide. Volumes 1 and 2. EPA-450/4~79-0, 1(NTIS PB-80-133 044,

133 051).
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CEAPTER 4

USER'S INSTRUCTIONS FOR THE ISC LONG-TERM
(ISCLT) MODEL PROGRAM

4.1 SUMMARY OF PROGRAM OPTIONS, DATA REQUIREMENTS AND QUTPUT

4.1.1 Summary of ISCLT Proegram Options

The program options of the ISC Dispersion Model long-term com—

puter program ISCLT consist of three general categories:

e Meteorological data input optioms
® Dispersion-model optioms
) Qutput options

Each category is discussed separately below,

a. Meteorological Data Input Options. Table 4-1 lists

the metzorological data input optiopns for the ISCLT computer program.
All metacoroleogical data may be input by card deck or by a magnetic tape
inventory previously generated by ISCLT (see Section 4.1.1l.c below).
ISCLT accepts STAR summéries with six Pasquill stability categories (A
through F) or five Pasquill stability categories (A through E with the E
and F categories combined). Site-specific mixing heights and ambient
air temperatures are ISCLT input requirements rather than options.
Suggested procedures for developing these inputs are given in Section
2.2.1.2. The remaining meteorclogical data input options listred in
Table 4-1 are identical to the ISCST meteorological data input options

discussed in Section 3.1.l.a.

b. Dispersion Model Options. Table 4-2 lists the

dispersion model options for the ISCLT computer program. In general,

these options correspond tc the ISCST dispersion—meodel opticns discussed
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- TABLE 4-1
METEOROLOGICAL DATA INPUT OPTIONS FOR ISCLT

Input of all meteorological datz by card deck or by magnetic tape inven—
tory praviously generated by ISCLT

STAR summaries with five or six Pasquill stability categories
Site~specific mixing heights

Site-specific ambient air temperatures

Site-specific wind-profile exponents

Site-specific vertical potential temperature gradients

Rural Mode or Urban Mode 1 or 2

Eatraimment coefficients other than the Briggs (1975) coefficients
Final or distance dependent plume rise

‘Wind system measurement height other than 10 meters

TABLE 4~2
DISPERSION-MODEL OPTIONS FOR ISCLT

Concentration or dry deposition calculations

Inclusion of the effects of gravitarional settling and/or dry deposi-
tion in concentration calculations

Inclusion of terrain effects (concentration calculations only)
Cartesian or polar receptor system

Discrete receptors (Cartesian or polar system)

Stack, volume and area sources

Pollutant emission rates held comnstant or varied by season or by wind
speed and stability

Time-dependent exponential decay of pollutants
Inclusion of building wake and stack-tip downwash effects

Iime periods for which concentration or deposition calculations are to
to be made (seasomal aznd/or annual)

(4-2)
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in Section 3.1l.1.b. Pollutant emission rates may be held constant or
varied by season or by wind speed and stability in ISCLT calculatioms.
The program uses seasonal STAR summaries to calculate sgasonal and/or
annual concentration or deposition values or-an anmual STAR summary to
calculate annual concentration or déposition values. Additionally,
monthly STAR summaries may be used to calculate monthly conceatration

or deposition values.

c. Qutput Options. Table 4-3 lists the ISCLT program

output options. A more detailed discussion of the ISCLT ocutput infeorma-

tion is givemn in Sectiom 4.1.3.

The ISCLT program has the capability to generate a master tape
inventory containing all meteorological and source inputs and the results
of all concentration or deposition calculaticns. This tape can then be
used as input to future update rumns. For example, assume that the user
wishes to add a new source and modify an existing source at a previously
modeled industrial source complex. Concentration or deposition calcula-

= +ions are made for these or modified sources alome and the results of

— these calculations in combination with select sources from the original

- rape inventory are used to generate an updatad inventory. That is, it

- is not necessary to repeat the concentration or deposition calculationms
for the unaffected sourtes in the industrial source complex in order to
obtain an updated estimate of the concentration or deposition values for
the combined emissioms. The optional master tape inventory is discussed
in detail in Section 4.2.4.D,

The ISCLT user may elect to print ome or more of the following

tabless:

) The program control parameters, metzorological icput

data and receptor data

e The source input data
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TABLE 4-3
- ISCLT CUTPUT OPTIONS.

Master tape inventory cf meteorclogical and source inputs and the
results of the concentration or deposition calculations

Printout of program control parameters, meteorclogical data and recep-
tor data -

Printout of tables of source input data

Printout of seasonal and/or annual average concentrations or total sea-
sonal and/or annual depositiom values calculated at each receptor for
each source or for the combined emissions from a select group of all
‘SOUTces

Printout of the contributions of the indiwvidual sources to the 10
highest concentration or deposition values calculated for the com=
bined emissions from a select group of all sources or the contribu~—
tions of the individual sources to the total concentration or deposi-
tion values calculated for the combined emissions from a select group
of all sources at 10 user-specified receptors

(5=4)
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| The seasonal and/or-annual average concentration or

total deposi:ion velues calculated at each receptor

for each source or fo he combined emissions from

select source groups or all sources

] The contributions of the individuel sources to the 10
receptors with highest concentration (or deposition)
values obtained from the combined emissions of select,

He - ontributions of each indlvidual

source, as well as the combined sources, to a select

groups of sources 'o

group of user specified receptor points; or the maximum
10 concentration (or deposi:ion)‘values for each source
and for the combined sources, determined independently

of each other

4.1.2 Data Input Requirements '

This section provides a desoription of all input data parameters
required by the ISCLT pragram. The user should note that some input
parameters are not read or are ignored by the program, depending on the

values assigned to the control parameters (options) by the user.

a. Program Control Parameter Data. These data contain

parameters which provide user-control over all program optioms.

Parameter
Name
Concentration/DepositiogwTption - Directs the program to
calculate either average concentration or total deposition.
ISW(1) A value of "1" indicates average concentration is to be

calculated and a value of "2" indicates total deposition
is to be calculated. If this parameter.is not punched,

the program defaults to "1" or concentration.
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Parameter
Name

. ReceptoYy Reference Grid System Option —- Specifies whether a

right-handed rectangular Cartesian coordinate éystem or a

pelar system is to be input to the program to form the

receptor reference grid system. A value of "1" indicates
ISW(2) a Cartesian reference grid :system is being input and a

value of "2"_indicgteéhé:p&i?f;?gference grid system is

being input. If‘thié parémééef is not punched, the

program will default to a value of "1".

Discrete Receptor Option ~— Specifies whether a right-
handed rectangular Cartesian reference system or polar
reference system is u§e§ to reigrence the input discrete
ISW(3) receptor poinﬁs. A value of "1" indicates that the Car-
tesian reference system is used and a value of "2" inpdi~
cates that a polar reference system is used. If this
parameter is not punched, the program will defaul:r to a

wvalue of "1".

Receptor Terrain'Elevation Option == Specifies whether
the user desires to input the terrain elevatioms for each
receptor point or to use the program as a flat terrain
model. A value of "0" indicates terrzin elevations are
ISW(4) not to be input and a value of "1" indicates terrain ele-
vations for each receptor point are to be input. Note
that terrain elevations cannot be used with the deposition
model., The default for this parameter is no terrain or
"o".

1SW(5) Input/Output Tape COption -- Specifies whether tape input

and/or output is to be used. A value of "0" indicates no

(4-6)
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Parametsr
Name

ISW(3)
{Cont.)

ISW(6)

ISW(7)

ISW(8)

tape input or output. A value of "1" indicates an
output tape or data file is to be produced on the output
unit specified by ISW(1S). A value of "2" indicates an
input tape or data file is required on the input unit
specified by ISW(14). A wvalue of "3" indicates both
input. and output tape or data files are being used.
Default for this parameter is no tapes or files. It is
the user’s responsibility to insure that the correct

tapes or files are mounted on the correct units.

Print Input Data Option -~— Specifies what input data are
to be printed. A value of "0" indicates no input data
are to be printed. A value of "1" indicates only the
control parameters, receptor points and meteprological
data are to be printed. A value of "2" indicates ounly
the source input data are to be printed and a value of
nait yndicates all input data are to be printed. The
default for this parameter is "0".

Seasonal/Aonual Print Option -- Specifies whether seasomal
concentration (or deposition) values are to be printed,

or apnual values only, or both seasonal and amual values.
An ISW(7) value of "1" indicates only seasomal output is
to be prianted, a value of "2" indicates only annual

output is to be printed, and a value of 3" indicates

both seasomal and annual output are to be brinted. If
this parameter is mot punched or is "Q", the program

defaults to "3".

Individual/Combined Sources Print Option — Specifies

whether output for individual sources or the combined

(4-7)
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Parameter
Name

ISW(8)
(Cont.)

ISW(9)

sources (sum of sources) or both is to be printed. An
ISW{8) value of "1" indicates output for individual
sources only is to be printed, a value of "2" indicates
output for the combined sources only is to be printed,
and a value of "3" indicates output for both individual
and combined sources is to be printed. The default for
this parameter is "3". This parameter is used in con-
junction with the parazmeter NGROUP below. If NGROU?
equals "0", all sources input to the program are con-
sidered for output under ISW(8). However, if NGROUF is
greater than "0", only those sources explicitly or
implicitly defined under NGROUP are considered for out-
put under ISW(8). Also, a single source defined under
NGROUP is logicaliy treated as combined source output
when ISW(8) egquals "2" or “3".

Rural/Urban Optien.-— Specifies whether rural or urdan
modes of adjustment of stability categories are to be
used (see Table 2-3). A value of "1" specifies Urban
Mode 1 and the E and F stability categories are redefined
as D. A value of "2" specifies Urban Mode 2 aad stzbiliry
categories A and B are redefined as A, C becomes B, D
becomes C, and E and F become D. A value of "3" specifies
rhe Rural Mode and does not redefine the stability cate-
gories. If this parameter is not punched or is "0", the
program defaults to "3"_ If tape input is used, the
program defaults to the value saved on tape. The param-—
eter ISW(9) is only used for card irmput sources and/or
tape input sources when ISW(12) equals "1". It should be
notad that the use of Urban Mode 2 generzally is not

recommended for regulatory purposes.
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Paramerar
Name

Maximum 10 Print Option — Specifies whether the maximum
10 values of comcentration or deposition omly are to be
printed, or the results of the caleculations for all
receptors only, or both are to be printed. A value of
"M directs the program to calculate and print only the
maximum 10 values and receptors according to ISW(1ll) ot
ISW(12) below. Values at receptors other than the
maximm 10 are not printed if this optiom equals T, A
Isw(i0) value of M0" directs the program to print the results of
the calculations at all receptors; the maximum 10 wvalues
are not produced. A value of " directs the program to
print the results of the calculations at all receptor
locations as well as the maximm 10. The default for
this parameter is "0". The ISCLI program will print
less than 10 values in cases where there are less than
10 concentratiop.(deposition) values greater than zero

calculated.

Maximm 10 Calculation Option 1 —— This optiom directs
the program to use ome of two methods to calculate and
print maximm 10 concentration (or deposition) values.
1f this option is used, optiom ISW(12) must equal "0".
The program determines the maximm values and receptor

ISW(il) lecations from the set of all receptors imput.

Method 1: A value of "1" directs the program to calculate
and print. the maximum 10 values and respective recseptors
for each individual source and to calculate and priat the
pacimum 10 values and respective receptors for the

combined sources independently of each other. The oufput

%-9)
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Parameter
Name

£or individual sources and combined sources will in

general show a different set of receptors.

Method 2: A value of "2" directs the program to first
calculate and print the maximum 10 valves and respective
receptors for the combined sources {sum of sources) and
then print the contribution at each receptor of each
individual source to the combined sources maximum 10.
This option can only be used if ome or more of the

following conditions is met:

Condition a — The run uses an output tape or data file
{user must specify NOFILE, if tape)
ISW(ll)
(Cont.) Condition b — The run uses an input tape or data file,
but has mo input data card sources (211
are taken from tape) (user must specify

NOFILE, if tape)

Condition ¢ -- The total number of imput sources is
less than or equal to the minimum of
1 and J, where

J = 300
and > (4-1)
E - (N +N +2°N¥ - K-L
r = [( N('X\T ?N 'NXV) )]
(N (B Np" - )
(4=10)
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Parametar
Name

ISW(ll)
(Cont.)

ISW(12)

the total amount of program data
storage in BLANK COMMON. The
design size is 40,000.

aumber of points in the input X-
axis of the receptor grid system
(NXPNTIS)

number of points in the input I-
axis of the receptor grid system

(NYPNTS)

aumber of discrete (arbitrarily

placed) input. receptors (NEXWYZT)

number of seasons in the imput
meteorological data (NSEASN)

kK = NS’ (Nxfﬂy +-ny)

N oN_+N
<y Xy

3

if ISW(4) = "0

if ISW(4) = "1"

Mazimum 10 Calculation Opticn 2 — This option directs the

program to calculate concentration or deposition at 2

special set of user supplied discrete (arbitrarily placed)

receptor points. If this option is usad, optiom ISW(1l)

must equal "0". A value of "1" directs the preogram to
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Parameter
Name

ISW(12)
{Cont.)

ISW(13)

ISW(l4)

expect to read from 10 to 50 special receptors at which
concentration or deposition is to be calculated. If

this option is selected and 10 special receptors are
input, both seasonal and annual concentration or dsposi-
tion values for individual sources and combined sources
are printed for the 10 user-specified receptors. If

more than 10 special receptors are input, the program
assumes the first 10 points are for season 1, the second
10 points are for season 2 and the last 10 points are

for amnual tables. This option requires the parameter
NXWYPT given below to be a multiple of 10. All Input
tape or data file sources are recalculated with this
option. Also, if an input tape is being used, the recep-
tor grid system, discrete receptors and their elevations
input from the tape are discarded and the user imputs the
new speciazl set of receptor points (with elevations if

ISW(4) equals "1") via data card.

Print Output Unit Option —= This option is provided to
enabie the user to print the program output on a unit
other than print unit "6". If this value .is not punched
or a "O0" is punched, all print output goes to unit "e".
Otherwise, print output goes to the specified unit. Aalso,
if this value is punched non-zero positive, two end-of~-
file marks are written at the end of the primt file. If
ISW(13) is a negative value, the end-of-file marks are

not written.

Optional Tape Input Unit Number — This option is srovided
to enable the user to assign the unit number from which

tape or data file data are read umder ISW(5). 1If ISW(l4)

(4-12
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Parametrer
Name

IsSW{(l4)
(Cont.)

ISW(LS)

ISW(l6)

is not punched or is "0", the program defaults to unit
"2 If the ipnput data are being read from a mass-
storage file, ISW(l4) must be set to a‘negative value.

A positive value implies magnetic tape. Note that ISW(l4)
is the internmal file name used by the program to reference
the data file and must be equated with the extermal file

name used to assign the file (see Section 4.2.2).

.Optional Tape Output Unit Number -— This option is pro=

vided to enable the user to assign thé unit number to
which tape or output file data are writtem under ISW(3).
If ISW(15) is not punched or is "0", the program defaults
ta unit "3". If the output data are being written to a
mass-storage file, ISW(15) must be ser to a negative
value. A positive value implies magnetic tape. Note
that ISW(13) is the internal file name used by the pro-—
gram to reference the data file and must De aquated with
the external file name used to assign the file (see

Section 4.2.2).

Print Output Paging Option -- This optiom enables the
user to minimize the number of print output pages. A
value of "1" directs the program to minimize the cutput
pages by not starting a new page with each type of ourput
rable. If this option is mot punched or is "0", the
program will start each uorelated ocutput table oo a new
page. The user is cautioned not to exercise this option
watil familiar with the output format because the con-

densed listing may be confusing.

C(4=13)
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Parameter
Name

ISW{17)

ISW(18)

IsW(19)

ISW(20)

Lines Per Page Option —— This optiom 1is provided to
enable the user to specify the number of print lines per
page on the output printer. The correét number of lines
per page is necessary for the program to maintain the
output format. If this value is not punched or is "0",
the program defaults to 57 print lines per page.

Optional Format for Joint Frequency of Occurrence — This
parameter is a switch used to inform the program whether
it is to use a default format to read the joint frequeacy
of occurrance of speed and direction {FREQ) or to input
the format via data card. If this option is not punched
or is "0", the program uses the default format given
under TMT below. If this option is set to a value of
"1", the array FMT below is read by the program.

Option to Calculate Plume Rise as a Function of Downwind
Distance -- This option is applicable to all stack sources
and if set equal to "0" or not punched, the downwind dis-
tance is not considered in calculating the plume rise.

If ISW(1l9) is set equal to "1", the plume rise calcu-

lation is a function of downwind distance.

Option to Add the Briggs (1973) Stack-Tip Downwash Correc—
tion to Stack Sources —— This option is applicable to zll
stack sources and if set equal to "0" or not punched, no
downwash correction is made. If ISW(20) is set equal to
"1", the Briggs (1973) downwash correction is applied to

the stack height for all stack sources.

(4~14)
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Parameter
Name

NSQURC

NGROUP

Number of Data Card Input Sources — This'parameCer

-specifies the number of input caxrd image sources. This

includes card images that specify a new source being
entersed and card images that specify modifications or
deletions to sources input from tape or data file. TI£
this value is not punched or is "0", the program assumes
all sources are input from tape or data file. Also, if a
negative value is punched for this parameter, the progran
will continue to read source data card images until it
encounters an end-of-file or a negative source identifi-
ecation number in the parameter NUMS below. There is no

limit to the number of sources the program can process.

Number of Source Combination Groups — This paramecer is
used to-select concentrration: (deposgition) calculations for
specific sources or source combinations to be priacad under
the parameter'ISW(S) above. A source combination comsiscs of
one or more sources and is the sum of the comcentrations
(deposition) calculated for those sources. If the user da-
sires only indiwvidual source output or only all scurces
combined or both, the parameter NGROUP is mot puncied or

is set equal to "0" and ISW(8) is set accordiag to which
option the user desires. Also, if NGROUP is not punched

or 1s set equal to "0", the parameters NOCOMB and IDSOR
below are omitted from the input data. However, 1 NGROU?P
is set greater than zero, the program assumes the user
desires to restrict the output of concentration tables to
select individual sources or select combinations of sourcss
or both, depending on ISW(8). The maximum value for NGROUP
is 20. If more than 20 source combinarions are desired they

aust be produced in multiple runs of ISCLT. This can be



Parameter
Name

NGROUP
{Cont.)}

done by specifying an output tape or data file om the first
execution. The user would then use this tape for iaput on
subsequent runs to produce the remaining desired source
combinations. Also, only a few of the data cards and wvalues
from the initial data deck are required on subsequent runs.
The parameter NGROUP cammot be used or punched nom-zero

unless cone or more of the following conditions is met:

Condiiton a == The run uses an cutput tape or data
file (user must specify NOFILE, if tape)

Condition b -— The run uses an inmput tape or data file,
but has no input data card sources (all
are taken from tape, NSOURC = "0") (user
must specify NOFILE, if tape).

Condition ¢ — The total number of input sources
{NSOURC + input tape sources} is less

than or equal to the minimm of I and

J, where
\
J = 300
and - (4=2)
(E - (Nx+Ny+2Nxv) - K- L)
I = (Ns (Nx'Nv"' ny)) 4

All of the variables in this equation
except K are the same as those defimed
under ISW({1ll) above.

(4=16)
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Parameter
Name

NGROUP
(Cont.)

NXPNTS

0 ; 1f ISW(8)=1
and ISW(1l}#2

1f ISW(8)#1
N (n N N . or ISW(11)=2
s\x 'y xy

b

X-Axis/Range Receptor Grid Size -- This parameter specifies
the number of east-west receptor grid locatioms for the
Cartesian coordinate system X-axis, or the aoumber of
receptor grid ranges (rings) in the polar coordinate
system, depending on which receptor grid system is chosen
by the: user under parameter ISW(2). This is the number

of X-axis points to be input or the number of X«axis points
to be automatically generated by the program. A value of
"0" (not punched) directs the program to assume there is oo
ragular receptor grid'being used. The maximum value of
this parameter is related to other parameter values and

is given by the equation
T > [Nxﬂly+2ﬂxy] + [(K-Ns-i-l) (anNy-e-ny)] (5-3)

where all variables in the above equation are the same as
those defined under ISW(1ll) above except K and I, which

are defined. as

1 : 4if ISW(8)=1 and ISW(lL)#Z

2 3 if ISW(8)#¥L or ISW(il)=2

- (4-17)
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Parameter
Name

NXPNTS
(Cont.)

NYPNTS

NXWYPT

O
.

; if ISW(4)=0 . (no terrain)

'--I

;  if ISW(4)=1

This parameter is ignored by the program if tape or data
file input is being used.

Y-Axis/Azimuth Receptor Grid Size =- This parameter spec-—
ifies the number of north-south receptor grid locations

for the Cartesian coordinate system Y=-axis, or the number

of receptor azimuth bearings from the origim in the polar
coordinate system, depending on which receptor grid sys-

tem is chosen by the user under parameter ISW(2). This

is the number of Y=axis points to be input or the number

of Y-axis points to be automatically gemerated by the
program. If the parameter NXPNTS is set non-zero, the param-
eter NYPNTS must also be non-zero. The maximum value of this
parameter is given by the equation under NXPNTS above.

The parameter NYPNTS is ignored by the program i tape

or data file input is being used.

Number of Discrete (Arbitrarily Placed) Receptors —- This
parameter specifies the total number of discrete receptor
points to be imput to the program. A value of "0" (mot
punched) directs the program to assume no discrete recep=-
tors are being used. This parameter must be set to a
multiple of 10 if option ISW(1l2) above is selectad. Also,
the maximum value of this parameter is limited by the
equation given under NXPNTS above. This parameter is
ignored by the program if input tape or data fiis is
being used, except in the case where the ISW(i2) option

has been selected.

(4-18)
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Parameter
Name

NSEASN

NSPEED

NSTBLE

Number of Seasons -- This parameter specifies the number

- of seasons or months in the input meteorological data. A

value of "0" (oot punched) defaults to "i". Also, if
annual meteorological data are being used, a value of "1"
should be specified. The maximum value of this parzmeter
is "4". 1f monthly STAR summaries and seasonal average
mixing heights and ambient air temperaturss are used to
calculate monthly concentration or deposition values for
each month of the year, four separate program runs, each
containing three “seasoms" (months),.are requirsd. This
.parameter is ignored by the program if anm input tape orx

data file is being used.

Number of Wind Speed Categories —— This parameter specifies
the number of wind speed categories in the imput joizt
frequency of occurrence of wind speed and dirsction (FREQ).
A value of "0" (not punched) causes the program to default
to "6" (maximm). This parameter is ignorad by the

program if an input tape or data file is being used.

Number  of Pasquill Stability Categories = This parameter
specifies the number of Pasquill stability categoriss in
the input joint frequency of occurrence of wind speed and
direction (FREQ). A value of "0" (not punched) causeas
the program to default to "6" (maximuem). This parameter
iz ignored by the program if an input tape or data file

is being used.



Parameter
Name

Number of Wind Direction Sector Categories — This param-
etar épecifies the number of wind direction sector cate-
gories in the input joint frequency of occurrence of wind
NSCTOR speed and direction (FREQ). A value of "0" (not punched)
causes the program to assume the standard "16" (maximm)
sectors are to be used (see Section 2.2.1.2). This param-
eter is ignored by the program if an input tape or data

file is being used.

Tape Data Set File Number =— This parameter specifies the
output tape file number or, if only an input tape is being
used, the input tape file number. This paramerer is used
by the ISCLT program to position the tape at the correct
file if multiple passes through the data are required.
This parameter must be input if the user is using Condi-
tion a or Condition b under ISW(I11) and/or under NGROUF.

ROFILE

This parameter does not apply to runs that use mass-stor-
age (assumed one file) or runs that satisfy Condition ¢
under ISW(1l) and/or NGROUP. Also, the user must posi-
tion input and output tapes at the correct files prior

to executing the ISCLT program.

Number of Sources Defining Combined Source Groups —— This
parameter is not read by the program if the parameter
NGROUP above is zero or not punched. Otherwise, this
NOCOMB parameter is an array of NGROUP values where each value
gives the number of source identification numbers used to
define a source combination.  The source identification
number is that number assigned to each source by the user

under the source input parameter NUMS below. An exaiple

(4-20)
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Parameter
Name

and a more detailed discussion of the use of this parameter

NOCOME

is given under TDSORC below. A maximm of 20 valtues is
(Cont.)

provided. for this array.

Combined Source Group Defining Sources -— This parazmeter
is pot read by the program if the parameter NGROTZ zbove
is zero or not punched. Otherwise, this parameter is an
array of source identification numbers that defize =2zch
combined souzce group to be output. The wvalues punched
into the array NOCCOMB above indicate how many seoucce
identification numbers are punched into this array suc-
cessively for each combined source output. The source
identification numbers can be punched in two ways. The
first is to punch a positive value dirscting the program
to include that specific source in the combined cuipurt.
The second is to punch a negative value. When z zegative
IDSOR value is punched, the program includes all sources with
identification numbers less than or equal to it iz abso-
lute value. Also, if the negative value is precsded
by a_poéitive value in the same defining group, that
source is also included with those defined by the nega-~
tive number, but no sources with a lesser sourcs identi-
fication number are included. Tor example, assu—e NGROUP
above is set equal to 4 and the array NCCOMB cconrt=ias the
values 3, 2, 1, 0. Also, assume the entire set of input
sources is defined by the source identification nuspers
‘5, 72, 123, 223, 901, 902, 1201, 1202, 1205, 1206 =nd 1207.
To this point we have a totzl of 1l input sources =zad we
desire to see 4 combinations of sources taken froo these

1l. Also, the array NOCOMB indicates that the £fi=zsc

(4=21)
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Parameter
Name

IDSOR
{Cont.)

values in the array IDSORC define the first source combina-

- tiom, the.next 2 values (4th and 5th) in IDSORC defipe the

second combination, the 6th value in IDSORC defines the
third combination and the last combination has no de-

fining (0) sources so the program assumes all 11 scurces

~are used. Similarly, let the array IDSORC be set equesl

to the values 5, 72, -223, 1201, -1207, -902. The program
will first produce combined ‘source output for source 3,

and zll sources from 72 through 223. The second combined
source output will ineclude sources 1201 through 1207.

The third will include source numbers 1 through 902 and

the last will include all sources input. HNote that the
source identification numbers in each defining group are

in ascending order of absolute value. Also, if ISW(8) equals
"2" (combined output only) and there are groups with only
cne positive scurce number (individual éources), the progranm

logically treats these individual sources as combined sources.

Optional Format for Jeint Frequemey of Occurrence — This
parameter is an array which is read by the progran omnly
if ISW(18) is set to a value of "1". The array ™MT is
used to specify the format of the joint frequency of oc-
currence of wind speed and direction data (FREQ, STAR
summary, fi,j,k,i in Table 2-4). The format punched, if
used, must include leading and ending parentheses., 17
ISW(18) is mot punched or is set to a value of "0", the
parameter FMT is omitted from the input deck and the
program uses the default format "(6F10.0)". This default
format specifies that there are 6 real values per card
occupying 10 columns each, ineluding the decimal point
(period), and the first value is punched in columns one

through tem. 1If the user has received the STAR data from

( 4=22)
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Parametear
Name

an cutside source, the deck must alsc be checked for the
proper order as well as format and, if the order is zot
correct, the data must be repunched. The correct order
of the STAR data is given under FREQ below. An example

of a STAR deck punched in a format not compatible with

the default format for IMT is

This example shoﬁS-the‘stability and direction categories

FMT punched in columns 1 through 17 and the freguency of ce-

(Cont.) currence data occupying columns 20 through 73. To imput
these data the user would set ISW(18) equal to "1" and
punch the format (¥MT) as shown on the following exzmple

input data card

This format directs the ISCLT program to skip the Iic

rst
19 columns on each frequency of oecurrence czrd read and

Reproduced from

best available copy. @fﬁ

{ 4-23)
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Parameter
Name

(Cont.)

to read six equally-spaced real values from the card.
Each value occupies 9 columns including the decimal point
(period). The first value begins in column 20. The
pProgram interprets the leading blank character of each

© value as zerop.

Receptor Data. ‘These data consist of the (X,Y) or

(range, azimuth) locatioms of all receptor points as well as the eleva-

tions of the receptors above mean sea level.

Parameter
Name

Receptor Grid System X-Axdis or Range — This Parameter is
read by the program only if the parameters NXPNTS.and NYPNTS
are non~zerc and only if an imput tape or data file is

not being used. This parameter is an array of values in
ascending order .that defines the X~axis or ranges (rings)
(depending on ISW(2)) of the receptor grid system in meters.
If only the first 2 values on the input card are punched

and the parameter NXPNTS is greater than 2, the program
assumes the X-axis (range) is to be generated automatically
and assumes the first value punched is the starting coordin-
ate and the second value punched is an increment used to

generate the remaining NXPNTS evénly—spaced points. If

-all receptor points are being input, NXPNTS values nust

be punched. The origin of the grid system is definad by

the user and can be anywhere,
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Parameter
Name

X
(Discrete)

Receptor Grid System Y-Axis or Azimuth —- This parameter
is read by the program only if the parameters NXPNTS and
NYPNTS are non-zero aud only if an input tape or data
file is not being used. This parameter is an array of
values in ascending order that defines the Y-axis or azi-
muth bearings (depending on ISW(2)) of the receptor grid
system in meters or degrees. If only the first 2 values
on the input card are punched (third and fourth values
are zero) and the parameter NYPNTS is greater than 2, the
program assumes the first value punched is the starting
coordinate and the second value punched is the increment
used to generate the remaining NYPNTS evenly-spaced
(rectangular or angular) points. IF ail Teceptor points
are being input, NYPNTS valﬁes must be punched. If poiar
cocrdinates are being used, Y is measursd clockwise from

zero degrees {morth).

Discrete (Arbitrarily Placed) Receptor X or Range — This
parameter 1s not read by the program if the paramerer
NZWYPT is zero or if the program is using an input tape
or data file with the: ISW(12) option set to zero. This
parameter is an array defining all of the discrets raceptor
X points. The values are either east-west distances or
radial distances in meters, depending on the type of
reference system specified by ISW(3). NXWYPT points are
read by the program. The origin of these points is the
same as the origin of the regular (non-discrete) grid
system if ome is used. Otherwise, the origin is defined

by the user and can be located anywhere,
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Parameter
Name

Y
{Discrete)

Discrete (Arbitrarily Placed) Receptor Y or Azimuth —
This parémeter is not read by the program if the param-
eter NXWYPT is zero or if the program‘is using an input
tape or data file with the ISW(12) option set to zero.
This parameter is an array defining all of the discrete
receptor Y peints in meters or degrees. The values are
either north-south distances or azimuth bearings (angular
distances) measured clockwise from zero degrees (morth)
depending on the type of reference system specified by
ISW(3). MNEWYPT points are read by the program.

Elevation of Grid System Receptors =- This parameter is
not read by the program if the parameter ISW(4) is zero
or if an input tape is being used or if NXPNTS or NYPNTS
equals zero. This parameter is an array specifying the
terrain elevation in fget above mean sea level at each
receptor of the Cartesian or polar grid system. Therse
are NXPNTS * NYPNIS values read into this array. The
program starts the input of values with the first Y
coordinazte specified and reads the elevations for sach X
coordinate at that ¥ in the same order as the X coor-
dinates were input. A new data card is started for each
Y value and the NXPNTS elevations for that Y are read.
The program will expect NYPNTS groups of data cards with
NXENIS elevation values punched in each group. For
exanple, assume we have a 5 by 5 Cartesian or polar

receptor array:

(4w26)
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(Cont.)

Rectangular

Zy31 %22 223 Zas  ,Z25
26 27 28 Zg Z10
Z 4] 23 24 Zs
5% i % X
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Parameter

Name
The valuves Z1 through Z5 are read from the first card
{Coit ) group, . the values 26 through 210 from the second card
group and 221 through 225 from the last card group.
Elevation of the Discrete (Arbitrarily Placed) Receptors -
This parameter is not read by the program if the parameter
ISW(4) is zero or if the Parameter NXWYPT equals zero or
if an input tape is being used with the ISW(12) option
(Disirete) equal to zero. This parameter, which is an array spec—

ifying the terrain elevarion in feer at each of the
NEWYPT discrete Teceptors, is input in the same order as

the discrete receptors.

c. Identification Labels and Model Constants. These

data consist of parameters pertaining to heading and identification
labels and program comstants. These data except for TITLE are not raad

by the program if an input tape or data file is being used,

Parameter

Name
Page Heading Label -~ This parameter 1s an array that

TITLE allows up to 80 characters of title information to be
printed as the first line of each output page.
Concentration/Deposition and Source Units Label —- This
Parameter is an array used for the optional izaput of two

UNTTS units labels. The first 40 characters of this array are

s

provided for an optional output units label for concen-
tTation or deposition. This label is defaulted to "micro-

grams per cubic meter" for concentration and "grams per

(4-28)
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Parameter
Name

square meter” for depositiom, 1f the parametar TX below is
zot punched or is 0", The second 40 charactaers of this
array are provided for an opticnal source input units
UNTTS label. This label is defaulted to "grams per second" for
{Cont.) concentration or "grams" for depositiom for stacks and
volume sources and to "grams per second per square meter”
or "grams per square meter' for aresa sources, if the

parameter TXK below is not punched or is "Q".

Wind Direction Correction Angle --— This parameter is used
to correct for any difference between north as defined by
the X, ¥ reference grid system and north as defined by
the weather station at which the wind direction data were
racorded. The value of ROTATE (degrees) is subzractad
from each wind-direction sector angle (THETA). This
parzmeter is positive if the positive Y axis of the
raeference grid system points to the right of north as
ROTATE defired by the weather station. Most weather stations
record direction relative to true north and the centar of
most grid systems are relative tgo true north. However,
scme weather stations record direction relative to magnmetic
north and the ends of some UDM (Universal Transverse
Mercator) zomes are not oriented towards true north. Tha
user is cautioned to check the wind data as errors iz the
wind direction distribution will lead to erroneous progrzs

results., The default value of ROTATE is zero.

¥Model Units Conversion Factor =- This parametsr is pro-
vided to give the user flexibility in the scurce imput
= units used and the concentraticn or deposizicn outout

units desired. This parameter is a direct aulcipliar ol
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Parameter
Name

X
(Cont.)

ZR

BETAL

the concentration or deposition equation. If this pzram-
eter is not punched or is set to a value of "0", the
program defaults to "1 x 106" micrograms per gram for
concentration and to "1" for deposition. This defaul:
assumes the user desires concentration in microgramsg per
cubic meter or deposition in grams per square meter and
the input source units are grams per second or total
grams for stack and volume sources and grams per second
Per square meter or grams per square meter for area
sources, depending on whether the program is to calculate
concentration or deposition. Alse, if the default value
for this parameter is selected, the program defaults the
units labels in the array UNITS above. If the user
chooses to input this parameter for other units, he must
also input the units labels in UNITS above. This param-
eter corresponds to K in Equatioms (2-46), (2-53), (2-34)
and (2-55).

Weather Station Recording Height —~- This parameter is the
height sbove ground level in meters at which the meteoro-
logical data were recorded. If this parameter is not
punched or has a value of "0", the program defaults to
"10" meters. This parameter corresponds to Z1 in Zgua-

tion {(2-10).

Adiazbatic/Unstabie Entrainment Coefficient -- This parzo-
eter, which is used in plume rise calculations, is the air
entrzimment coefiicient for an adiabatic or unstable atme-
sphere. If this value is not punched or is "0", the pro-
grzm uses "0.6" as the default value. This parameter

corresvonds to 81 in Equation (2-4).
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Parameter
Name

BETAZ

DECAT

Stable Entraimment Coefficient =-- This parameter, wiich
is used in the plume rise calculations, is the air entrain-
ment coefficient for a stable atmosphere. If this wvalue
is not punched or-is-"0",. the progrem uses "0.6" as the
default value. This parameter corrasponds to 8, in

Equation (2-7).

2

Acceleration Due to Gravity =- This parameter, which is

used in the plume rise calculations, 1s the acceleration
due to gravity. If this parameter is not punched or has
a value of "0", the program uses "9.8" meters per second
squared as the defauit value. This parameter corresponds

to g 1in Equation (2-2).

Decay- Coefficient =~ This parameter is the ccefficient
(seconds—l) of time-dependent pollutant removal by phys-
ical or chemical processes (Equatioms (2-13), (2-14)).
The default for this parameter is "Q".

Meteorological Data. These data are the metesorologi-

cal input parameters classified according to cone or more of the catsgories

of wind speed, Pasquill stability, wind direction and season or ammual.

These parameters are not read by the program if an input tape or data

file is being used.

Parameter
Name

TREQ

Joint Frequency of Gecurrence — This parameter array

consists of the seascnal or amnual joint fresquency of

(4=31)

189



Parameter
Hame

FREQ
(Cont.)

occurrence of wind-speed and wind-direction categories
classified according to the Pasquill stability categories

(STAR summary, £ in Table 2-4). This parameter

has no default ané’iaiézbe input in the correct order.

The program begins by reading the joint frequency table
for season 1 (winter) and stability category 1 (Pasquill
A stability). The first data card contains the joint
frequencies of wind speed categories 1 through 6 (1
through NSPEED) for the first wind direction category
(nerth). The second data card contains the jeint frequencies
of wind speed categories 1 through 6 for the second wind
direction category (morth-northeast). The program con-
tinues irn this manmer until the joint frequencies of the
last direction category (morth-northwest) for stability
catagory 1, season 1l have been read. The program then
Tepeats this same read sequence for stability category 2
(Pasquill B stability) and season 1. When ail of the
stability category values for season 1 have been read, the
program repeats the read sequence for season 2, season 3,
etc., until all of the joint frequency values have been
reac., There are a total of NSPEED*NSCTOR*NSTBLE*NSEASN
values read in this data card group and a total of NSCTOR*
NSTSLE*NSEASN data cards. If the total sum of the joint
frequency of occurrences for any season (or annual) does
not add up to 1, the program will automaticzally normalize
the joint frequency distribution by dividing each joint
frequency by the total sum. Also, the program assumes
stabllity categories 1 through 6 are Pasquill stabilities
A through F. Sezsons 1 through &4 are normally winter,
spring, summer and fall. See the parameter FMT zbove for

the format of these data.
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Parameter
Name

DPDZ

Average Ambient Air Temperature —— This parameter array
consists of the average ambient air temperatures (Ta;k,l
in Table 2-4), classified according to season (or annual)
and s$tability category, in degrees Relvin., Cne data card
is read for each season (1 to NSEASN) with the temperatures
values for stability categories 1 through NSTBLE punched
across the card. When the program has completed reading
these data cards, it will scan all of the values in the
order of input and, if any value is not punched or is
zero, the program will default to the last non-zero value

of TA it encountered.

Mixing Beights —— This parameter array comsists of the
median nixing layer height in meters (Hm;i,k,l in
Table 2-4) classified according to wind speed, stability
and season (or annual). The program begins raading the
mizing layer heights for season 1. The program reads the
mixing layer height values for each wind speed category

(1 to NSPEED) from each card. There are NSTBLE (1l through
NSTBLE) cards read for each season. The program scans
each value input in the order of input and, for each sea-
son, if a zesro or non=punched value is found, the program
defaults to the last non-zero value encountersd within

the values for that season. The ISCLT program automati-
cally uses a mixing height value of 10000 meters for the

E and F stability categories when the program is run in
the Rural Mode.

Potential Temperature Gradient —— This parametsr array

consists of the vertical gradients of potential tamperature

(4=-33 ) '
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Parzmeter
Name

DPDZ
{Cont.)

THETA

(QQ in Table 2-4) classified according to wind

3z,
i,k

speed and stability category in umnits of degrees Kelvin
per meter. There are NSTBLE (1 through NSTBLE) data cards
read with the values for wiﬁd speed categories 1 through
NSPEED read from each card. If the first value on a

data card is not punched or is zero for cards 1 through

4 (Pasquill stability A through D), the potential temper-
atﬁre gradients are set equal to zero by the program for
these stability categories. If the first value on cards
50r 6 (E and F) is zeroc or not punched the program
defaults to a value of 0.02 for card 5 (E stability) and
0.035 for card 6 (F stability). Also, if the second
through last value on any card is zero or mot punched,
the program defaults to the last non-zero value found in

a scan of the data card.

Wind Speed -- This parameter array consists of the median
1 iz Table 2-4) fox

the wind~speed categories used in the calculation of the

wind speeds in meters per second (u

joint frequency of occurrence of wind speed and direction
(STAR summary). There are NSPEED values read from this

card and if any value is not punched or is zero, the Dro-
gram defaults to the following set of values: 0.75, 2.5,

4.3, 6.8, 9.5 and 12.5 meters per second.

Wind Direction -~ This parameter array consists of the
mediazn wind direction angles in degreses for the wind-
direction categories used in the calculation of the joint
frequency of ocecurrence of wind speed and direction (STAR

sumnary). There are NSCTOR values read from 1 to 2 data
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Name

cards and if the first two values of this array are not
Punched or are zero, the Program defaults to the follow-
(Efiif) ~ ing standard set of values: 0, 22.5, 45, 67.5, 90, . .
«s 337.5 degrees (N, NNE, NE, . . +y» NNW). The wind
direction is that angie from which the wind is blowing,

measured clockwise from zero degrees (north).

Wind Speed Power Law Exponent =-— This pParametar array
consists of the wind speed power law expoments (p in
Equation (2-10)) classified according to wind speed and
stability category. There are NSPEED (1 through NSPEED)
values read per data czrd for stability categories 1
through NSTBLE. If the first value on any data card in
P this set is not punched or is zexro, the program defaults
' to the value from the foliowing set of values: A = 0.1,
B=10.15,C=10.2,D = 0.25, E= 0.3, F = 0.3 depending
on the stability category A through F. Also, if any of
the second through last value on a card is not punched or
is zero, the value is defaulted to the previcus non-zero

value on the data card.

e, Source Data. These data consist of zll necessary
information required for each sourca. These data are divided iﬁtc three
groups: (1) parametsrs that are required for all source types, (2)
parametars that are required for stack type sources, and (3) parametars
that are required for volume sources and area sources. The order of

input of these parameters is given at the end of this section.
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Parasmeter
Name

NUMS

DIs?

Source Identification Number —— This parameter is the
source ldentificarion number and is a 1- to 5-digit inte-
ger. If this number is negative, the PYOETam assumes
NOMS is omly a fiag to terminate the card source input
data. Also, if NUMS is not punched or is zero, the pro-
gram will default NUMS to the relative sequence number

of the source input. This number camnnmot be defaulted if
source data are also being input from tape or data file.
Sources must be input in ascending order of the source

identification number.

Source Disposition =~ This parameter is a flag that tells
the program what to do with the source. If this param-
eter is not punched or has a value of "0", the program
assumes this is a2 new source for which concentration or
deposition is to be calculated. Also, if the program is
using an input tape or data file, this new source will be
merged intc the old sources from tape or will replace a
tape source with the same source identification number.
If the parameter DISP has a value of "1", the program
assumes that the tape input source having the same source
identification number is to be deleted from the source
inventory. The program removes the source as well as

the concentration or deposition arrays for the source.

If the parameter DISP has a value of "2", the program
assumes the source strengths to be read from data card
for this source are to be used to rescale the concentra-
tion or deposition values of the tape input source with
the same scurce identification number. The new source

strengths Input from card replace the old values taken
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Parameter
Name

DIS?
(Cont.}

TYPE

QFLG

DX

from the imput tape and the concentration or deposition
arrays taken from tape are multiplied by the ratic of

the new and old source strengths. The DISP option equal
to "2" can only be used if QFLG equals zero and the tape

input sourcs has QFLG equal to zero.

Source Type -~ This parameter is a flag that tells the
program what type of source is being input. If this param~
eter is not punched or is "0", the program assumes a stack
source. If this parameter has a value of "1", the program
assumes a volume source. Similarly, if this parameter has

a value of "2", an arez source is assumed.

Source Emissicns Option -- This parameter is a flag that
tells. the program how the input source emissions are
varied. II this value is not punched or is 0%, the pro-
gram assumes the source emissions vary by seascon (or
annual) and only the NSEASN values are read by the program.
If this parameter has a value of "1", the program azssumes
the source emissioms vary by stability catsgory and season.
If this parameter has a value of "2", the program assumes
the sourcs emissions vary by wind speed category and sea-
son. If this parameter has a value of "3", the program
assumes the source emissions vary by wind speed catagery,
stability category and season. The order of input of the
squrce strengths under each of these optioms is discussed

under the parameter Q below.

Scurce X Cocordinate -~ This parameter gives the Cartesian

X (east-wast) coordinate in meters of the source cantar

( 4=37)
195



Parameter
Name

DX
(Cont.)

DY

Z3

for stack and volume sources and the southwest ceorner
for area sources (X in Table 2~6) relative to the origin

of the reference grid system being used.

Source Y Coordinate —- This parameter gives the Cartesian
Y (north-south) coordinate in meters of the source center
for stack and volume sources and the southwest corner for
area sources (Y in Table 2=-6)} relative to the origin of

the reference grid system being used.

Beight of Emission — This parameter gives the height
above ground in meters of the pollutant emission. For
volume sources, this is the height to the center of the

source.

Source Elevation -- This parameter gives the terrain ele-
vation in meters above mean sea level at the source loca-
tion-and is not used by the program unless raceptor ter-

rain elevaticns. (ISW(4)) are being used.

Source Emission -~ This parameter array gives the emis-
sion rate of the source for each category specified by
QFLG above. If QFLG above is 0", NSEASN values are read
from one datz card. If QFLG is "1", NSEASN data cards
are read with the source emission values for stabilicy
categories 1 through NSTBLE read from each card. I QFLG
is "2", NSEASY data cards are read with the source emig-
sion values for wind speed categories 1 through NSPEED
read from each card. If QFLG is "3", NSPEED (1 through
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Parameter
Name

‘NSPEED) source emission values are read from sach data
card and there are NSTBLE (1 through NSTBLE) data cards
read for each season. There are no default values pro-—
vided for the parameter Q and the program assumes oM
is a valid source emission. The input units of source

emission are:

Q
(Cont.)

Source Type Concentration Deposition

stack or mass per unit time total mass
volume (g/sec)* (g)*

mass per unit time total mass per unit
area per unit area area

(g/ (secom?))* (g/m2)*

*Default wmits

Number of Particulate Size Categories -— This parameter
gives the number of particulate size categories in the
particulate distribution used ia caleulating ground-level
deposition oT concentration with deposition occurring.
If ground-level deposition (ISW(l) = "2") is being calcu-
lated, this parameter nmust be punched and has a maximum
NS value of 20. Also, if the program is calculating concen-
tration and this value is punched greater than zergp, con—
centration with depositiom occurring is calculated. I£
the parameter NVS is greater than zero, the program reads NVS
values for each of the parameter variables VS, FRQ and GAMMA

below.
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Parameter
Name

Vs

Stack Source

Parameters

TS

Settling Veloecity —-- This parameter array is read only if
NVS zbove is greater than zero. This parameter is the
settling velocity in meters per second for each particulate
size category (l through NVS). No default values are pro-

vided for this parameter.

Mass Fraction of Particles -- This parameter array is

read only if NVS above is greater tham zero. This param-
eter is the mass fraction of particulates contained in

each particulate size category (1 through NVS). No default

values are provided for this parameter.

Surface Refleection Coefficient — This parameter array
is read only if NVS above is greater than zero. This
parameter is the surface reflection coefficient for each
particulate size category (1 through NVS). A value of
"0" indicates no surface reflection (total retention).

A value of "1" indicates complete reflection from the
surface. The reflection coefficient range is from 0 to

1 2nd no default values are provided.

Stack Gas Exit Temperature -- This parameter gives the
stack gas exit temperature (Ts'in Table 2-8) in degrees
Keivin. If this parameter is zero, the exit temperature
1s set equal to the ambient air temperature. If this
parameter is negative, its absolute value is added to the
ambient air temperature to form the stack gas exit temper-
ature. TFor example, if the stack gas exit temperature is
15 degrees Celsius above the ambient temperaturs, enter

TS as ~-15 (the minus sign is used by the program only as

a flag).
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Stack Source

Parameters

EW

WARKE

Stack Gas Exit Velocity -- This parameter gives the stack

gas exit velocity in meters per second. No plume rise is

‘ecalculated if VEL is egual to zero.

Stack Diameter ~— This parameter gives the immer stack

dizmeter in merers and no default is provided.

Building Height — This parameter gives the height above
ground level in meters of the building adjazcent to the
stack. T7is parameter and BW belaw control the wake effects
cption. If 3B and BW are punched nom-zero, wake effects for
the respective source are considerved. However, if HB and 3W
are not punched or both equal "0", wake effects for the

respective source are not considered (see Section 2.4.1.1.d).

Building Width —— This parameter gives the width in meters
cf the building adjacent to the stack. If the buildiag is
oot square, input the diameter of a circular building of
equal herizontal area. If EB is not punched or is ZBTo,

this value should not be punched.

Supersquat Building Wake Effects Equation Option -- This
option is used to control the equations used in the calcula-
tion of the laterzl virtual distanmce (Equations (2-31)

and (2-33)) when the effective building width to height
ratio (BW/BB) is greater than 5. If this parameter is not
punched or has a2 value of "0" and the width to height

ratio is greater than 5, the program will use Eguation
(2-31) to calculate the lateral virtual distance produc—

ing the upper bound of the concentration or depositicn for

the source. If this parameter has a value of "1", the
(4=41)
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Stack Source
Parameters

WAKE
{(Comt.)

Volume Source
Parzameters

SIGI0

51GZ0

Area Source
Parameters

X0

£.

program uses Equation (2-33) producing the lewer bound of

the concentration or deposition for the source. The appro-
priate value for this parameter dependsron buiiding shape

and stack placement with respect to the building (see Section
2.4.1.1.4).

Standard Deviation of the Crosswind Distribution —— This
parameter gives the standard deviation of the crasswind
distribution of the volume source (cyo in Table 2-6) in
meters. See Section 2.4.2.3 to determine the correct

value for this parameter. No default value is provided.

Standard Deviation of the Vertical Distributionr — This
parameter gives the standard deviation of the vertieal
distribution of the volume source (Uzo in Tables 2-6) in
meters. See Section 2.4.2.3 to determine the correct value
for this parameter. No default value is provided for

this parameter. -

Width of Area Source -- This parameter gives the width of
the area source (xo in Table 2~6) in meters. This param~
eter should be the length of one side of the approximately
square area source. No default is provided for this param-

eter.

Source Data Tnput Order. There are from cne to four

data input card groups of one or more cards each required to Zzput the
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source data. The data cards and barameters required depend on the source
type (TIPE) and on the parameters DISP, QFLG, NVS. and the concentration/
deposition option parameter ISW(1). Card Group 17 is always included in
the input deck for each source input (1 to NSOURC). Card Groups 17a
through 17c are included only if NVS on Card Group 17 is nom-zero. Card
Group 174 is included only if DIS? om Card Group 17 equals "Q" or 2",
The order of input of these source cards is Card Group 17 followed by
those used from 17a through 17d for each successive source input. DQ
NOT stack all of 17 together, all of 17a together, etc. or the program
will terminate in error. '

Source Input
Card Group 17

Required Source Parameters for Card Group 17 — The param-
eters rezad from the first data card for each source and

their order are:

Stack Sources -- NIMS, DISP, TYPE, QFLG, DX, DY, H,
Zs5, TS, VEL, D, HB, BW, WAKE, NVS
Volume Sources -- NUMS, DISP, TYPE, QFLG, DX, DY, H,
Zs8, SIGYO, SIGZO, NVS
Area Sources -— NUMS, DISP, ITPE, QFLG, DX, DY, H,
Z8, X0, NVS

If the parameter DISP on this card is set to value of "or,
all parameters on this cafd are expected to have the cor-
rect value and the program may read Caxd Groups l7a, 17b
and 17c. (depending on NVS) and will read Card Group 17d.
If DISP is set to a value of "1", only the parameters
NOMS and DISP? are referenced (required) on this card,

the program assumes it is to delete an incoming tape or

data file source and only this data card is read for this
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Source Imput
Card Group 17
{Cont.)

Source Input
Card Groups
17a, 17b
and 1l7¢

‘Source Input
Card Group 174

source. If DISP is set to a value of "2", only the param-
eters NUMS, DISP and QFLG are referenced (required) on
this card because the program assumes it is to read

the source strengths from Card Group 17d and to rescale

the concentration or deposition of an incoming tape or

data file source. Parameters not referenced on this
first data card are set from tape or data file source

data by the program.

Source Particulate Distribution Data —- This card group
consists of three sets of one or more data cards each

and is read by the program only if DISP is set to "Q" and
the parameter NVS is set to a value greater tham zero for
concentration calculations with deposition occuring or
for deposition calculations. The first dats card(s} con~
tains the values of the parameter array VS, the second
contains the values of the parameter array FRQ and the
third contains the values of the parameter array GAMMA,

A total of NVS values are read from each set of cards.

Source emissions -- the last input card group for a source

contains the source emission valyes for .the source. This
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Scurce Input
Card Group 174
(Cont.)

card group consists of one or more data cards and is read
only 1f the parametar DIS? is mot equal to "1". The num~
ber of cards required and the order of values input depends
on the parameters QFLG and is given under the source

strength parameter Q above.

4.1.3 OQutput Information

The ISCLT program generates five categories of program output.
Each category is optional to the user. That is, the user controls what
output other than warning and error messages the program generates for
a given run. In the following paragraphs, each category of ocutput is
related to the specific input parameter that controls the output category.
All program output arz printed except for magnetic tape or data file ocut-

put.

a- Inpur Parameters Output. The ISCLT program will print

all of the input data except for source data if the parzmetsr ISW(6) is
set equal to a value of "1" or "3". An example of this output is shown
in Figure 4-2 of Section 4.2.%4 and in the example problems given in Appen-—
dix D.

+

D. Source- Paragmeters Qutput. The ISCLT program will

print the input card and tape source data if the parameter ISW(6) is
set to a2 value of "2" or "3". An example of the printsd source data
is shown in Figure 4-3 of Section 4.2.4 and in the exazmple problems

given in Appendix D.

( 4-45)
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c. Seasonal/Annual Concentration or Deposition. The parameter

ISW(1) specifies whether the program is to calculate concentration or depo-
sition and the parameter NSEASN specifies if seasonal or annual input
meteorological data is oeing used. The option ISW(7) is used to specify
‘'whether seasonal output or amnual output or both is to be generated.

If the input meteorological data are seasonal (winter,” spring, summer,
fall), the program can be directed to produce tables of seasonal as well
a8s amnual concentration or deposition by setting the parameter ISW(7)
equal to "0" or "3". Also, only seasonal tables are produced if ISW(7)
equals "1". 1If the parameter NSEASN is set equal to a value of "1" and
only annual output is selected (ISW(7)="2"), the program labels the output
concentration or deposition as annual caleculations. However, if seasomnal
output is selected with NSEASN equal to "1", the output tables are labeled
seasonal. Also, 21l seasonal output is labeled season 1, season 2, ete.,
requiring the user to keep track of the aetual meteorological season.
Example seasonal and annual output tables are shown in Figures 4«4 and

4-5 in Section 4.2.4 as well as Appendix D. |

d. Concentration or Deposition Printed for the Maximum 10 a2nd/or

All Receptor Points. The ISCLT program is cabable of printing the

concentration or deposition calculations for each Teceptor point input

to the program or printing only the maximum 10 of those Teceptors or
both. The parameter ISW(10) is used to determine which calculations are
to be printed. If ISW(I0) is set equal to "1", only the maximm 10
values and receptors determined by ISW(1l) or ISW(12) are printed. If
ISW(10) is set equal to "0", the results of calculations at all receptors
are printed and the maximum 10 are not printed. If ISW(10) is set equal
to "2", the program prints the results of calculations at all receptors
in addition to the maximum 10. Examples of output tables giving the
calculations at all points and the maximum 10 are given in Figures 4-4

through 4-10 of Section 4.2.4 and in Appendix D.

e. Magnetic Tape or Data File Output. The ISCLT progranm

will write all imput data and all concentration (deposition) calculations

(4=46)
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to magnefic tape or data file. These data are written to the logical
unit aumber specified by the parameter ISW(15). This tape or data file
must be assigned to the run prior to the execution of the ISCLT crogram,
positioned to the correct file and must be equated to the logical u-it
number given in ISW(13). ISW(15) must be a positive value for magrmetic
tape or a negative value for mass storage. If seasonal meteorclogical
input data are used, the program saves only seasomnal concentration
{deposition) on the output file and if input is anmual, only anrual
calculations are saved. This output f£ile can be re2ad back into the
ISCLT program to print tables not output in the origimal run and/or to
modify the source inventory for corrsctions or updates in the source
emissions. The instructions on how to assign the output magnetic Zape
or file are given in Section 4.2.2 and approximations as to the length
of magnetic tape required are given in Section 4.2.5.c. A more datziled
description of the contents and format of the output tape f£ile is given

in Section 4.2.45.

4.2 USER'S INSTRUCTICNS FOR THE ISCLT PROGRAM

4.2.1 Program Descriotion

The ISC long-term (ISCLT) program is designed to
calculate ground-level average concentration or total deposition values
proeduced by emissions from multiple stack, volume and area sourcas.

The ground~-level concentration or total deposition values can te czicu-
lated on a sezsonal (monthly) or annumal basis or both for an unii=ited
mmber of socurces. The program is capable of producing the seasomzl
and/or annual results for each individual source input as well zs Zor
the combined (summed) seasonal and/or anmual results from mulciplas
grours of user-selected sources. The program calculaticns of concentra-
tion or deposition are performed for an input set of receptor ccordinates
defining a fixed receptor grid system and/or for discrete (ardiczszrily
placed) receptor points. The receptor grid system may be a righc-handed

Cartesian coordinate system or z polar coordinate system, Ino eiiisr

(4-47)
205



IR RIS

case, zero degrees (north) is defined as the positive Y axis and ninety
degrees (esast) is defined as the positive X axis and all points are
relative to a user-defined hypothetical origin (normally (Z=0, ¥=0),
although the Universal Transverse Mercator (UT) coordinates may be

used as the Cartesian coordinate system).
Capabilities of the ISCLT program include:

@ The capability to calculate either ground-level average

concentration or total deposition
@ The capability ta process an unlimited pumber of sources

L The capability to model stacks, volume sources and arsa

sources in the same execution

® The capability to specify source locations anywhere
within or outside of the receptor grid system ar discrete

receptor points

@ The capability to produce either seasonal or annuzl

results or both

° The capability to display concentration or deposition

rom individual sources

[ The capability to display combined (summed) concentra-
tion or deposition from multiple user-related subsets

of the sources or from all sources

. The capability of saving the results of all calenlations,
the source data and the meteorological data ¢n a master
source/concentration (deposition) inventory magnetic

tape or data file

(4-48)
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The capability of updating (adding to, modifying or
deleting from) a master source/concentraticn (deposi-

ticn) inventory magzmetic tape or data file

The capability to specify a regular receptor array or

a set of discrete (arbitrarily placed) points or both

The capability to specify a right-handed Cartesian coor-
dinate system or a polar coordinate system for the regular
receptor array or for the discrete (arbitrarily placed)

receptors

The capability to specify terrain elevations for each re-

ceptor and source for concentration calculations

The capability to specify either an urban or a rural

mode

The capability of displaying the maximum 10 comncentra-—
tion or deposition values and their locations for each

individual source and for the combined (summed) sources

The capability of displaying the 10 values of concentra-
tion or deposition from each source that contributes to
the maximm 10 for the combined {surmed) sources

The capability of letting the program determine the maxi-
oum 10 locations or lecting the user specify a select

group of 10 locations on a seasonal or anmual basis

The capability of using either seasonal or annual mete—

orological data

( 4-49)
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] The capability of specifying the number of wind speed,
Pasquill stability and wind direction categeries in the

meteoroclogical data

L The capability to vary source .emissions by seasomn, by
Pasquill stability category and season, by wind speed
category and season or by wind speed category, Pasquill
stability category and season (season is defined as

winter, spring, summer and fall or annual only)

The ISCLT computer program is written in FORTRAN, is designed
for use on a UNIVAC 1110 computer and is compatible with both the UNIVAC
FORTRAN V and ASCII compilers. However, the program is also designed to
execute on most medium to large scale computers with minimal or no
modifications. Program modifications necessary for computers other than
the UNIVAC 1100 series computers are given below in Section 4.2.7. The
program requires approximately 65,000 words (UNIVAC 1110) of executable
core for instruction and data storage. The program design assumes a
minimem of 32 bits per variable word and a minimum of four character
bytes per computer word. The program also requires from two to four
input/output devices, depending on whether the tape input/output options
are used. Input card image data is referenced as logical unit 5 and
print output, winich requires 132-character print columns, is referanced
as logical upit 6. The optiomal tape or data file ipput is referenced
as logical unit 2 and the output is referenced as logical unit 3. The
user has the option of either using the default logical unit numbers
given here or specifying alternate logical unit numbers. The computer
program consists of a main program (ISCLT) and 15 subroutines (MODEL,
QUTPT, HEADNG, MXIMUM, CHECKR, SUMMER, TITLR, DISTR, FUNCT, VERIC],
VERTC2, VERTC3, SIGMAZ, VIRTZ and VIRTY). The FORTRAN source code for
each of these routines is given in Appendix B and a logic flow descrip-

tion of the ISCLY program is given in Appendix I.
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208



4.2.2 Control Language and Data Deck Setup

a. Control Language Requirements.

The following illus-

trates the required ECL control statement runsteam for a typical rum on a
UNIVAC 1110 Operating System:

1.

@RUW,priority jobid,account,userid,
time,pages

" @PASSWD user-password

@ASG,A prog-file.

@ASG,T dinput-tape-file.,l6N,reel-pumber
@USE nmn,input-tape-file. '

@WOVE input-tape-file.,%

or

@ASG,A inmput-file.
@USE. mn,input-file..

@ASG,TF/W output-tape—file.,l6N,reel-

@USE mm,cutput-tape—file.

@MOVE output-tape-file.,?

or

(4=-51)
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. May ba necessary with

batch runs, depending
on system

Optional, required
only 1if ISW(5)=2 or
3 and data is on tape

Optional, required
only if data is the
ith file on tape, 221

Optional, required

. only if ISW(5)=2 or

3 and data is on mass
storage file

QOptional, required
only if ISW(5)=1 or
3 and data 1is output
to tape

Optional, required
only if data cutput
file 2 is greater
than 1



@ASG,CP output-file.

@USE me, output-file.

or

@ASG,T output file.

@USE mm,output-file.

‘@XQT prog-file.ISCLT

. card-input-data

@FIN
where
priority
jobid
account
userid
time

Optional, required
only if ISW(5)=1 ot

3 and data is output
to a mass storage
file to be catalogued
-and saved at the end
of the run

Optional, required
only 1if ISW(5)=1 or
3 and data is output
to a temporary mass
storage file to be
deleted at the end
of the run

job Tun priority

six-character user supplied job iden~

tification. May also specify core
usage requirements, check with your

system consultant

account number, assign by imstallation

accounting

six~character user identification

code

execution time required

(4=-32)
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pages = maximum number of output pages

user-password =  password, assigned by installarciocn

accounting

prog-file = 1is the name of the program file.
This illustration assumes the user
{installation) has assembled and
collected (linked) the long-term
program into this file and called
the absolute program ISCLI.

input-tape~file = a user supplied file pame used to
reference the optiomal source/con=-
centration (deposition) imventory
input tape. This tape was created
by a previous run of the ISCLT pro-

gram.

reel-number =  the physical tape reel-number as-
signed by the imstallation tape li-
brarian. Each tape reel-number is

unique.

m = the FORTRAN logical unit number with
which the ISCLT program is to reference
{read) the input tape. This number is
defined under the ISW(1l4) parameter

input optionm and is always positive here.

2 = the number of file-marks to space
over on the input tape to position
the tape at the desired inmput data
set. The MOVE card is only requirad
if L > 1.

(4-33)
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input-file = the name of a catalogued file con-
taining the input source/concentra-
tion (deposition) inventory. This
assignment assumes the file was
created by a previous run of the

ISCLT program.

output-tape-~file = a user supplied file name used to
.réfgrgnce the optional source/con-
centration (deposition) inventory

output tape.

mm =  the FORTRAN logical unit number with
which the ISCLT program is to refer-
ence {(write) the output tape. This
number is defined under the ISW(L3)
parameter input option and is always

positive here.

output-file = the name of a catalogued or temporary
file to which the output source/con-
centration (deposition) inventory

is to be written.

card-input-data =  that card deck comsisting of all
necessary data cards defined in
Section 4.1.2 above and shown in
Figure 4-1, Section 4.2.2.%b.

The JCL control statement runstream for a typical run on an

IBM 360 Operating System is given below:

1. //jobid JOB(account), 'name',Time=time

{( 4-54)
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2. //JOBLI3Z DD DSNAME=prog-file,DISP=(OLD,PASS)

3. //STEPL EXEC PGMISCLT

4. //FTOSFQ0L DD DDNAME=SYSIN

5. //FIO6FO0L DD SYSQUT=A

f. //FTanF001 DD DSN=input-tape~file,lNIT=TAPE,VOL=SER=rael-number,

DCE=RECFM=V,DISP=0LD

7. //FTemF001 DD  DSN=output-tape~file,UNIT=TAPE,VOL=SER=reel-aoumber,
] DCB=RECFM=Y ,DISP=(NEW,XEED)

8. //GO.SYSIN DD *

9. card=-input-data

10. /%

where the lower case names and letters are defined the same as under
the UNIVAC ECL definitiouns. This illustration assumes the user has as-
sembled the ISCLT program into an absolute deck located in a cataloguad
library "prog-file" and that the absolute deck is called ISCLI. Also,

cards 6 and 7 ara cptional input and output tapes.

The control statement rumstream for a typical run om az CDC

6300 Operating System is given by:

1. job~card(s)
2. REQUEST, TAPEnn , VRN=reel-number,HY - Optional input rape
3. REQUEST, TAPEzm, VRN=reel-number ,RW,BY ~ Optional output tape



4. ATTACE,ISCLT,prog-file [, op tions]

5. ZRO.

6. ISCLT.
7

7. 8 Card Column One
Q9

8. card=-input—-data
6

9. g Card Column One
g
where

job-card(s) = job card or cards that conmsist of
the job name, account, password, etc..

depending on the installatiom.

The remaining lower case names and letters are defined the same as under
the UNIVAC ECL definitioms. The illustration assumes the user has
assembled the ISCLT .program into an absolute deck located in a catalogued
file "prog-file" and that the absolute deck, which is called ISCLI, is
used as the LGO {load and go) file.

b. Datz Deck Setup. The card input data required by

the ISCLT program depends on the program options desired by the user.
The card input deck may be partitionmed into five major groups of card
data. TFigure 4-1 illustrates the input deck setup. The five major imput

deck groups are:

1. Title Card (1 data card)

2. Program Option and Control Cards (2 to 5 data cards)

(4=56)
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MIMS, DISP, etc. (this deck consists
of all source -data cards (Card
(3] Groups 17 through 17d) and is in-
cluded in the dara deck only if
NSOURC > 0)}. Group Card Groups 17
through 17d together for each
sgurce.

FMT (this deck comnsists of parameter
card groups FMT (group 9) through
(&) paramater card group P (group L&)
and is included in the data deck l
only if ISW(5) < 1)

{Z (elevations deck)

{ Y (arbitrarily spaced Y points deck)

(3) (;L ’l
Y (grid system Y-axis deck) l

p A
rV X (arbitrarily spaced X points deck) ﬂ

A
(r X (grid system X-axis deck) ﬂ

1

( UNITS (read only if ISW(S) £ 1) I

(2) ( IDSORC (read only if NGRCUP > Q)

r, NCCOMB (zead only if NGROUP > 0) I

( NSOURC, NGROUP, NXPNTS, etc. |

(ISW ‘
(1) (TITLE
1

FICURE 4-1.. Imput data deck setup for the ISCLT program.

{ 4=37)
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3. Receptor Data Cards (the number of data cards included
in this group depends on the parameters ISW(4), ISW(S),

ISW(12), NXPNTIS, NYPNTS and NXWYPT)
4, Meteorological Data Cards (this card deck is included in
the input deck only if ISW(5) is less than or equal

tD l'll'l'l)

5. Source Data Cards (this card deck is ipcluded in the in-
put deck only if NSOURC is greater than zero)

4,2.3 Input Data Description

Section 4.1.2 provides 2 summary description of all input data
parameter requirements for the ISCLT program. This section provides the
user with the FORTRAN format and order in which the program requires
the input data parameters. The input parameter names used in this section
are the same as those introduced in Secticﬁ 4.1.2. Two forms of input
data may be input to the program. One form is card image inmput data
(80 characters per record) in which all required input data may be en-
tered. The other form is magnetic tape or mass storage on which some of
the required input data was stored as part of a previous run of the

ISCLT program. Both forms of input are discussed below.

a. Card Input Requirements. The ISCLT program reads all

ecard image input data in a fixed-field format with the use of a FORTRAN
AN MIM or "T" editing code (format). Each parameter value must be
punched in a fixed-field on the data card defined by the start and end
card columns specified for the variable. Table 4-4 identifies each
variable by name and respective card group. Also, Table 4-4 specifies
the card columns (fixed-field) for the parameter valﬁe and thé editing
code ("A'", "I" or "F") used to interpret the parameter value. Parameters

using an "A" editing code are alpha-numeric data items used primarily for
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labeling purposes. These data items can be punched anywhere in the speci-
fied data columns and can consist of anyAcharacter information. If not
punched, these data iﬁems are interpreted as blanks. Parameters using

an "I" editing code are integer (whole number) data items. These data
items must be numeric punches only and must be punched (right justified)
so the units digit of the number is in the right most column of the field.
If the punch fieid for the variable is not punched (left blamk), it is
interpreted as zero. Parameters using an "F" editing code are real
number data items. These data items can be punched like integer ("I")
data items (right justified) if they are whole numbers. However, they
must be punched with 2 decimal peint (".") 4f they contain a fractional

part.

Card Group 1 in Table 4-4 gives the print output page heading
and is always included in the imput data deck. Any information to idem-
tify the output listing or data case may be punched into this card. If
the card is left blank, the heading will comsist of only the output page
number or the heading will be taken from the input tape or data file,

if used.

Card Group 2 gives the values of the program option array ISW.

. This card is alweys included in the input data deck. However, the values
of ISW(l) through ISW(4) are automatically set by the program if you
are using an input (source/concentration or deposition inventory) tape.
The options on this card that determine whether or not some card groups
are included im the input data deck are: ISW(4), ISW(3), ISW(1l2) and
ISW(18). 1If ISW(4) is left blank or punched zero, Card Groups 8 and

8a are omitted from the input data deck. If ISW(5) is equal to "2"

or "3" (indicating an input data tape), Card Groups 5, 6, 7, 8 and 9
through 16 are omitted from the input data deck. Also, Card Groups 6a
7a, and 8z are omitted if the ISW(12) optiom is ot used or equals

blank or zero. If ISW(LI8) is lef: blank or punched zero, Card Group 9



is omitted from the

input card deck. The ISW(10) option om this card

must be set to "1" or "2" if either the ISW(ll) or ISW(l12) option is

chosen. Also, if the ISW(1l) option equals "2, one or more of the

following conditions wust be met:

Condition a -

Condition b —

Condition ¢ —

The Tun uses an output tape or data file. This
tape or file may be a permanent catalogued file or
may be temporary, lasting only for the duration
of the run. 1f this condition is selected and the
output medium is tape, the parameter NOFILE on

Card Group 3 must be input.

The run uses an input tape Or catalogued data
file, but has no input data card sources (NSQURC
equals zero). If this condition is selected and
the input medium is tape, the parameter NOFILE

on Card Group 3 must be input.

The total number of non-deleted input sources
from data card and tape (data file) is less than
or equal to the minimum of T and J, where:

J = 300

and ' {4=-4)
[E — (NEPNTS+NYPNTS+2*NEWYPT) - K - L]

I = NSEASN* (NXPNTS*NYPNTSHNXWIET) J

E = the total amount of program data storage
in BLANK COMMON. The program design size
is 40,000.
(4=77)
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NGROUP cammot be set to a non-zero value unless one or more of the

following conditions is met:

Condition g ==

Condition b -—

Condition ¢ —

The run uses an ocutput tape or data file. This

tape or file may be a2 permanent catalogued file or
may be temperary, lasting only for the duration of
the run. If this condition is selected and the out-
put medivm is tape, the parameter NOFILE on this

card group must be input.

The run uses an input tape or data file, but no
ipput card sources (NSOURC equals zero). If this
condition is selected and the input medium is tape,

the parametsr NOFILE om this card group must be input.

The total number of input card and tape sources is

lesg than or equal to the minimum of I and J where:
J = 300

and (4-5)

E — (NXPNTSHNYPNTS+2*NAWYPT) — X - L

I N NSEASYH* (NXPNTS*NYPNTSHNIWYPT)
E = the total amount of program data storage in
BLANK COMMON. The program design size is
40,000,
0 3 if ISW(8)=1
and ISW(ll)#2
X =

NSEASN* (NXPNTSANYPNTSHIZWYPT); 1if ISWw(8)#l
or ISW(l1l1l)=2



0 s if ISW(4) =0
L 1
=1

NXPNTS*NYPNTS+NXWYPT; 1if ISW(4)

The parameters NXPNTS, NYPNIS and MXWYPT defime the size of the program
receptor point arrays. The maximum values of these parameters are limited
by the core-use equation (4-3) given under NXPNTS in Sectiom 4.1.2. If an
input tape is being used, these parameters are normally ignored by the
program because these values are taken from the input tape. However, if
the ISW(12) option is selected, the parameter NXWIPT must be set to a
multiple of 10 as outlined in Section 4.1.2. When ISW(1l2) is choosen

and an input tape is being used, the original receptor points from the
incoming tape are destroyed and replaced by a new set of discrete (arbi-
trarily placed) points indicated by NXWYPT. This necessitates a mew set
of calculations for the special points and requires ISW(9) to be set
correctly. An output tape produced under these conditions contains cnly
the caleulations for the discrete receptors. The parameters NSEASN, NSPEED,
NSTBLE and NSCIOR specify the number of seasons (NSEASN), the number of
wind speed categories (NSPEED), the mumber of stability categories
(NSTBLE) and the number of wind direction categories (NSCTOR) in the

input meteorological data. These parameters are set automatically by

the program when zn input tape is being used. The parameter NOFILE must
be specified if the user is using input and/or output tape and is apply=-
ing Condition a or Condition b given under ISW(1l) and/or NGROUP. This
parameter is the cutput file number of the file to be written to tape
(ISW(5) = "1" or "3") or the input tape file number, if no output file

is geing genmerated (ISW(5) = "2"). The program uses this parameter to cor-
rectly position the tape if additional passes through the tape data are

required.

Card Groups & and 4a always occur together and are included in
the input card deck only if NGROUP is greater than zero. Card Group 4

is the array NOCOMB used to spécify the number of source ID-numbers used

( 4=8G)
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to define each source combination. Each value in NOCOMB specifies the
aumber of source ID-numbers to be read from Card Group 4a (IDSCRC) in
consecutive order for each source combination. A positive source ID-
number punched into the array IDSORC indicates to include that source in
the combination. A negative source ID-number indicates to include that
source as well as all source ID-numbers less in absolute value, up to
and including the previous positive source ID-number punched if it is
part of the same set of ID-numbers defipipg a combination. I£ the
negative value is the first ID-number of & group of ID-numbers, it as
well as 311 sources less in absolute values of ID-number are imcluded in
the source combination. See the example given under NOCCMB and IDSORC
in Section 4.1.2 and the example problems irn Appendix D. The data
values are read from Card Group & using & card columms per value with a
maximum of 20 values and frem Card Group 4a using 6 card columns per

value, 13 values per card with a maximum of 200 values or 16 data cards.

Card Group 5 is an array (UNITS) used to specify the labels
printed for concentration or deposition cutput units and for the input
source strength umits. This card group is omitted from the ipput card

deck if tape or data file input is used.

Card Groups 6 through 8a specify the X, Y and Z coordinates of
all receptor points. Card Groups 6, 7 and 8 are omitted from the input
card deck if the parameters NXPNTS and NYPNTS equal zero or if an input
tape is being used. Also, Card Group 8 is omitted if ISW(4) equals "O"
or no terrain elevations are being used. Card Groups 6a, 7z znd 8a are
also omitted from the. input card deck if the parameter MEWYPT is zero or
if an imput tape is being used with ISW(12) equal to "0". Card Group &a
is also omitted if ISW(%4) equals "0". Each of these card groups uses a
10 ecolumn field for each receptor value and 8 wvalues per datz card. The

number of data cards requirad for each card group i1s defimed by the

(4=-81)
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values of the parameters WXPNTS, NYPNTS and NXWYPT. Values input on
Card Groups 6 and 7 are always in ascending order (west to east, south
to north, 0 to 360 degrees). The terrain elevatrions for the grid system
on Card Group 8 begin in the southwest corner of the grid system or at O
degrees for polar coordinates. The first data card(s) contzin the eleva-
tions for each receptor on the X axis (1 to NXPNTS) for the first ¥
receptor coordinate. A new data card is started for the elevatioms for
each successive Y receptor coordinate. A total of NYPNIS groups of data
cards containing NXPNTS values each is required for Card Group 8. The
elevations for the discrets receptors in Card Group 8a are punched
across the card for as many cards as required to satisfy NXWYPT ele-
vation values. See the discussion given for parameter Z im Section
4.1.2.b for examples of the order of input for receptor elevations in

Cartesian and polar systems.

Card Groups 9 through 16 specify the meteorological data and
model constants and are included in the input data deck only if an input
tape or data file is not being used. Card Group 9 is inmput only if
ISW(18) equals "1" and specifies the format (FMTY which the program uses
to read the card data in Card Group %a. If Card Group 9 is omitted from
the input deck (ISW(18) equals "0"), the program assumes the format is
(6F10.0)} or there are 6 values per card occupying 10 columns each includ-
ing the decimal point (period}. Card Grbup 9a is the set of dsta cards
giving the joint frequency of occurrence of the wind spesd and wind
direction (FREQ) by season and Pasquill stability category. The wvalues
for each wind speed category (1 to NSPEED) are punched across the card
and are read using the format given in Card Group 9 or the default
format used when Card Group 9 is omitted. The first card is for dir-
ection category 1| (normally north), the second card for direction cat-
egory 2 {(normally north-northeast), down to the last direction category

(normally north-northwest). Starting with season 1 (normally winter),

(4-82)
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the card group contains a set of these (NSCTOR) cards for each stability
category, 1 through NSTBLE. The ﬁrogram requires NSCTOR*NSTELE*NSEASN
data cards in this card group. This data deck is normally produced by
the STAR program of the National Climatic Center (NCC). Card Group 10 is
the average ambient air temperature (TA). NSTBLE values are read from
each data card in this group and there is one data card for each seasom,
1 through NSEASN. Card Group 1l is the median mixing layer height (EM)
for each speed and stability category and season. The program requires
NSPEED values per data card and ome data card for each stability category,
1 to NSTBLE. A group of these cards is required for each season (1 to
NSEASN) for a total of NSTBLE*NSEASN data cards in Card Group 11. Card
Group 12 is the wertical gradient of potential temperature (DPDZ) for
each wind speed and stability category. NSPEED values are punched
acrogs the card and NSTBLE cards {1 to NSTBLE) are punched for this
group. Card Group 13 contazins metsorological and model constants; a
detailed description ¢f these parameters (ROTATE, TK, ZR, BETAl, BETAZ,
G and DECAY) is given in Sectiom 4.1.2 above. Card Group 14 is the
median wind speed for each wind speed category (UBRAR) and there are
NSPEED values read from this card group. Card Group 15 is the median
wind direction for each wind direction catagory (THETA). There are 8
values read from each data card in this group up to a maximum of NSCTOR
(normally 16) values. Card Group 16, the last of the meteorclogical
input card groups, provides the wind speed power law exponents (P} for
each wind speed and stability category. There are NSPEED values read
per data card and NSTBLE (1l to NSTBLE) cards read in this group.

The last card groups in the ipput data deck, Card Groups 17
through 17d, conmsist of source related informatiom.. Card Groups 17
through 17d are always input as a set of cards for each individual
source and each of these sets (17 through 174) are input in ascending

order of the source ID-number (NUMS). Card Group 17 provides the source

{ 4-83)
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ID-number (N¥UMS), the source type (TYPE) the source disposition (DISP),
etc. This data card is included in the input card deck for each card
input scurce, 1 to NSQURC. As shown in Tabie 4~4, some of the card
columns (43 through 78) on this card may or may mot contain parameter
values, depending on the source type. The last parameter (NVS) on this
card determines whether Card Groups 17a through 1l7c are read or not.
These card groups are not included in the imput card deck if NVS eguals
zero., The last card group, Card Group 174, contains the source emissions
(Q). This card group is not included in the input deck if the parameter
DISP on Card Group 17 equals "1". The number of cards and values im
this card group depends on the parameter QFLG on Card Group 17. If QFLG
equals blank or zero, the source emissions are a function of season only
and one data card is read with NSEASN values punched across it. If QFLG
is equal to "1", the program assumes the source emissions are a function
of stability category and season. In this case, NSEASN data cards (1
through NSEASN) are required with NSTBLE values per card. If QFLG is
equal to "2", the program assumes the source emissions are a functiom of
wind spéed and season. Thers are NSEASN data cards read with NSPEED
values per card. If QFLG is egual to "3", the program assumes the
source emissions are a function of wind speed, stability and season. In
this last case, the program reads NSTBLE data cards containing NSPEED
values for each season (1 to NSEASN) for a total of NSTBLE*NSEASN data
cards. The program continues to read sets of data Card Groups 17
through 17d until a negative source ID-number is encountered or until

it has read these cards NSQURC times.

b. Tare Input Recuirements. The ISCLT program accepts

an input source/concentration (deposition) inventory tape (catalogued
data file) previously created by the ISCLT program. This tape is a

binary tape written using the FORTRAN I1/0 routines znd created as an

(5-84)
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output tape on a previous run of the ISCLT program. This tape contains
all of the program cptions that affect how the model concentration or
deposition calculations were performed (except ISW(9)), all of éhe Te-
ceptor and elevation data, all of the meteorological data, all of the
source input data and the results of the seasonal (annual) concentration
or deposition calculations at each receptor point. The program reads
the data from the FORTRAN logical unit number specified by ISW(14). The
tape data are read only if optiom ISW(5) equals "2" or "3". The input
tape requires the user to amit specified data card groups from the impus
deck and makes the input of scme pavameter values wrmecessary. The
omitted Card Groups and unnecessary parameters are indicated by a #* or
*% in the Card Group and Paraveter Name columns of Table 4-4. The
format and exact contents of the input tape are discussed in Section
4.2.4.b below.

4.2.54 Program Output Data Description

The ISCLT program generates several categories of printed .
output and an optiomal ocutput source/concentration or deposition. inven—
tory tape or data file. The following paragraphs describe the format

and contant of both forms of program ocutput.

a. - Printed Qutput. The ISCLT program generates 1l

categories of printed output, 8 of which are tables of average ground-
level concentration or total ground-level deposition. All program
printed output is optional except warming and error messages. The

printed output catsgories are:

o Input Source Data

® Input Data Other than Source Data

o Seasonal Concentration (Deposition) from Individual
Sources

(4-85)
243



® Seascnal Concentration (Deposition) from Combined Sources

° Annual Cencentration (Deposition) from Individual Sources
s Annual Concentration (Deposition) from Combined Sources

. Seazsonal Maximum 10 Concentration {(Deposition) Values from
Individual Sources '

® Seasonal Maximum 10 Concentration (Deposition) Values from
Combined Sources

9 Annual Maximum 10 Concentration (Deposition) Values from
Individual Sources ’

'e Apnual Maximum 10 Concentration (Depositien) Values from

Combined Sources

2 Warning and Error Messages

The first line of each page of output contzins the run title (TITLE) and
page number folleowed Dy the major heading of the type or category of out-
put table.

The first category of printed output is the input card data ex-
cept for the source data. This output is optiomal and is selected by the
option parameter ISW(6). Figure 4-2 shows an example of the printed input
data. The example output shown in this section is output generated from
an example problem given in Sectionm 2.6. The second category of printed
output is the source input data. Figure 4-3 shows an example of the
source input data table. This example shows each input source listed down
the page. However, if the user is printing tables for individual sources,
the source input data may be printed prior to each concentration or depo-
sition output table for each source. The third through tenth categories
of output tables are concentration or deposition tables. TFigures 4-4
through 4-10 show an example of each type of output table. These tables
are defined by their regpective headings and are all optional, depending
on the parameters ISW(7), ISW(8), ISW(10) and ISW(1l) or ISW(12). Also,
the ISCLT program has an optiom (ISW(16)} of compressing the output
tables by minimizing the number of new pages started by new tables. This

option will save on the paper output, but the user should become familiar

(4-86)
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with the program output format before using it. Also, the program has
the.option (ISW(17)) of specifying the number of linss the printer priats
per page. This value must be correct in order for the program to maintain
a corract output format. The program defaults to 57 limes per printed
page. If the printer at your installation is different, input the cor-
rect value into ISW(17) on Car& Group 2. The warning and error messages
produced by the program are generatad by data errors within the ISCLT
progfam and are ncot associated with errors detected by the computer systam
on which the program is being run. These errors are given in Section
4.2.6 below. '

b. Master Tape Ioventory COutput, The ISCLT program will,

on optiom, generate an cutput master source/comcentration or deposition
inventory tape or data file. This file may be a permanent file or =
temporary file, depending on-what the user desires and requirements of

the program. This data tape is written only if the parameter ISW(53} equals
M" or "3" and the data are written to the FORTRAN logical unit speci-
fied by ISW(15). The data are writtem using the FORTRAN binary write
routines and tapes should be assigned high density, odd parity with the
write-ring in. These assign options are normally the default cptions on
nine-track tape units, except for the'write—ring option. These tapes are
not transferable between computers of a different manufacturer and may

not be transferable between.computers of a different series and same
manufacturer. Also, if the ISCLT program has been compiled under the
UNIVAC FORTREAN V compiler, tapes gemerated by the program are not compatible
with the ISCLT program compiled under the UNIVAC ASCII compiler and vice
versa. Check with your installacion to see if these FORTRAN ganerated
binary tapes can be transferred. The format and contents of the ISCLT
input/output tape are shown in Table 4-5. This table gives the Logical
Record, Word Number, Parameter Name and whether the datz ave in an integer
or floating point (real) formar. The logical record gives the order the
respective data racords are written to tape and does net imply the physical
(block) length actually on the tape. The physical bleck length of binary

unformatted data depeads on the computer (FORTRAN) on which the ISCLT program

(4-131)
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INPUT/OUTPUT TAPE FORMAT

TABLE 4-5

ngiial Reﬁi;ive Parameter ] In;egér )/

Record " Number Name Flcating Point (TP
. 1 NSOURC I
2 NXPNTS T
3 NYPNTS 1
4 NXWYPT I
3 NSEASN I
6 NSPEED I
7 NSTBLE 1
g KSCTOR I
9 - 28 ISW 1
29 - 48 UNITS I
49 - 68 TITLE I
2 1 - NXPNTS+NEZWYPT X 7P
3 1 - NYPNTSHNZWYPT Y FP
4 * I - NXPNTS;NYP;TS . .
5 _ 1 - 2304 FREQ FP
2305 - 2328 TA FP
2329 - 2472 o P
2473 - 2508 DPDZ FP
2509 - 2514 URAR P

*
"Tape logical record 4 is on the tape only if the paramezer ISW(4) equals
one.



TABRLE 4-5 (Comtinued)

i
Li;iial Reé::ive. Parameter i . -InFeoer FI)/

Racord ) Number Name Tloating Point (FP)

5 2515 --2550 P e

(Cont.) 2551 - 2566- THETA -

2367 ROTATE P

2568 G 7P

2569 ZR ; FP

2570 RBETAL 3 7o

2571 RETAZ o

2572 DECAY FP

2573 TR FP

6** ! s .

2 TYPE I

3 DX Fo

4 DY FP

5 E FP

6 8 P

7 TS FP

8 VEL FP

9 D 5P

10 "B FB

11 W FP

12 3L FP

13 NVS T

14 - 33 Vs FP

34 - 53 FRQ | FP

**Records 6 through 10 are repeatad for each sourcs Izmput o the program.

{ &=133)
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TABLE 4-5 (Continued)

Tape Relative Parameter Ioteger (I)/
Logical Word Nanme Tloating Point (FP)
Record Number o B

%% 54 - 73 CAMMA P
(Cont.) . 74 - 217 Q ¥R
218 QFLG I
219 WAKE I
1 - NXPNTS*NYPNTS
% XWYP
- : CON FP
1 - NXPNTS&NYPNTS
dede YD
3 h T CON FP
1 - NXPNTS*NYPNTS
sk
9 FNXWYPT coN &
1 - NXPNTS#KYDNTS
e -
10 +NXWYET cox =
last . 1 . 599999 . 1

**Records 6 through 10 are repeated for each source input to the program
and 8 through 10 are omitted if the input data is zonual.

(4-134)
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is being run. The maximum physical block length on UNIVAC 1100 series
computers is 224 words per block. Some of the logical records shown in
Table 4-5 may or may not be present on the tape, depending on the options
ISW(4) and NSEASN. Logical record 4 is not on the tape 17 the parameter
ISW(4) is zaro. Also, records 7 thfough 10 are concentration or deposi-
tion records and depend on the number of seasons, NSEASN. If the user is
using annual data, only record 7 outr of Tecords 7 through 10 will be on
the tape. Records 6 through 10 are writtem to the tape for each source
input to the program. The last record written for a program run has an
integer 999999 in word 1 (NUMS) of the record and two end of file marks
(magnetic tape only) are written after this record. The program does
not check these tapes for labels, nor does it write a leading label file
on the tape. Also, if you desire to write motre than one data case {(run)
te an output tape, make sure the tape is positioned between the two end
of file marks after the last case written to the tape. See Section 4.2.2
for the correct tape or data file assign cards.,

4,2.5 Program Run Time, Paze and Tape Output Estimsates

This section gives approximations to the computer run time,
tape output and page output for the ISCLT program. Because of the vari-
ability of problem rums and input parameters, the equations in this see-
tion are meant omly to give an approximation of the upper limit of the

time, page or tape usage functionm.

a. Run Time. The total rum time requirad for a problenm

run using card input sources is givem by

Time (Seconds) = (N + (N «+ N + N ) = N - N
S z v Xy se st

(4-86)



where

N = the total number of sources from card for which con-
S centration (deposition) talculations are to be made,
NSOURC
Nx = the total number of pdints in the grid system X-axis,
-NXPNTS
X = the total number of points in the grid system Y-axis,
7 NYENTS
N = the total number of discrete (arbitrarily placed) points
=, NZWYPT
Nse = the number of seasons, NSEASN
Nst = the number of stability categories, NSTBLE
Nsp =  the number of wind speed categories, NSPEED
st =  the maximum number of particulate categories for

any source if deposition or concentration with deple-
tion due to deposition is being caleulated; otherwise

¥ is zesro
Vs

6 x 10_4; for concentration calculations

' -4 . . . .
7 x 10 7; for deposition or concentration with deple-
tion due to deposition

The variabie £ “given above was calculated from example runs om a GNIVAC
1108 computer. If you are using a different computer or if the values of
f given here are not accurate for your Tuns, recalculate f and replace
it with s more representative value. If NS in Equation (4-6) is zero
(all sources from tape), use the following equation to approximate the

time:

mn

Time {seconds) (N'-' (NX . Ny'+ ny) * N

* N - k) > 120 "(&=7)
) g —

se

( 4-136)
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where

N; =  total number of input sources from tape or data file

N = number of source combinarions to be printad, NGROUP

4 x 1073

"
[l

The varisble k .is an approximation from a few example runs and the user
may want to substitute a value that works better on his/her computar.,
Also, if the system on which the user is rurming this program aborts runs

(jobs) that max-time, be generous with the time estimare.

b. Page Output. The tetal number of pages of output from
the long-term ISCLT program depends on the problem being run and is given
by:

Pages =z A+B+¢C (4-8)
where#*
if the program input data is not printad
if ipput data other than source data is
printed (ISW(6) = ™1")
if source data only is printed (ISW(&)
- "2")
A = if all input data is priated (ISW(6) = (4-9)
"3") and (ISW(4) = "0"), no terrain dara
N + . =13 1f
9 (Nl - 19} 3 (Ng - 11)
all input data is printad (ISW(6) = "a™M
and (ISW(4) = "1") terrain data ars used
N = total mmibe.r of sources input to the program. However,
s if concentrarion or deposition from individual sources
is not being printed (ISW(8) = "2} yse NS = [Ns/dq
*The | ] symbols indicate to round up to the next largest integer if there

is any fractional part.
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Number of print lines per page (ISW(17)),

default is 57.

= . (N +11)_l
- E-J 9 y
1 (Ni+Nc:) NJZ. j
- (4=10)
ny
R w, -y | X
.J

number of seasons for which concentraticn or deposi-

tion is to be printed.

If seasomal ourput oniy, then

I = NSEASN; if anpual output only, themr I = 1; if both

seasonal and annusl output, then I =

NSEASN+1.

total number of individual source concentration or

deposition tables being printed.
"2", then N, is set to zero.

"3"  then K-

If ISW/8) equals
If ISW(8) equals "1" or

is the total number of source ID-numbers

defined undér the parameter IDSORC. This imcludes

both implied and
in IDSORC.
If the parametrer

explicily punched source ID-numbers

Count each source ID-number only once.

NGROUP is "0" and the array IDSORC

is not input, then N, is the tota} number of card

plus tape input sourzes.

Also, 1if peximem 10 ecalcn-

lations are being made via ISW(ll) or ISW(12), add Hi
Pages to the total pages in Equation (4-8) abaove

for the individual source contributions

bined maximum 10.

to the com~

total number of combined source concentration or

- deposition tables being printed (NGROU?). Do not

count single sources if they are alrsadvy counted in

N..

i
NXPNTS
NYPNTS

NXWYPT

0; if maximum 10 values zre not printed (ISW(10)

= ()

15 i1f maximum 10 values are printad (ISW(1Q) > ()

(4~-138)
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c s the number of pages expectad from the system plus c;her
processing within the job

The above equations may not cover every option inm the ISCLT progran
and, 1f the system the user is using aborts rms that zax-page, be generous

with the page approximation,

Coe | Zape OQutput. The total amount of tape used by a problem zTun
depends on the tyﬁe of computer, the installation standard block length for
unformatted FORTRAN records, the number of tape recording tracks, the tape
recording demsity and the optioms and data imput to the pretlem run. This
section provides the user with the total number of computer werds ocutput to

tape or data file and an approximation to the tape length used in feet.

The total number of computer words output to tape 1s given by

Words = (1+2s45+-.\: + N+ 20
x " Ty iy

. [ 3 . - FIEANY
+ 8 (220 + 3 (¥ N+ N_#)

where
0 .3 if option ISW(4) =
I =
N N _+ N_+i; if optiemn ISW(4) =1
z ¥ Xy
NS =  the total number of card and/or tape input scurces
Nse =  the number of seasons, NSEASN
Nx = NXPNIS
N =  NYPNTS
¥
X = NXWYPT
Xy

add 28 to the total number of words writtan for UNIVAC 1100 series computers,

(4-139)
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The user can approximate the length of tape required by

Length (feet) = [(F%E‘—?—;J—B) +0.75 (iBz—d_s—) + a.o} / 120 (4-12)
¥
where

B = the number of bits per computer word. IBM 360, ate.
is 32, UNIVAC 1100 series is 36 and CDC 6000 series
is 60.

D = the tape recording density choosen by the user or
required by the 1/0 device, 200, 336, 800 or 1600
bpi.

B2 = the mumber of words per physical tape block for unfor-

matted FORTRAN records on the user's computer systen.
Use 224 for UNIVAC 1100 series computers.

By = 6" for 7 track tape or "8" for 9 track tape

The values 0.75 and 6.0 inches are used assuming the interrecord gap is

0.75 and the end-of-file is 6 inches.

4.2.6 Togram Diagnostic Messages

The diagnostic messages produced by the ISCLT program are
associated only with data and processing errors within the program and
should not be confused with those produced by the computer system om
which the ISCLT program is run. All messages begin with either the word
ERROR or the word WARNING. AIl ERROR messages terminate the execution
of the program and WARNING messages allow the program to continuve. How-
ever, WARNING messages could indicate datz errors and should be examined
thoroughly when they occur. A list of the messages are given in Table

4-6 with the probable cause of the raspective message.



TABLE 4-6
ISCLT WARNING AND ERROR MESSAGES

ERROR - MAX STORAGE = n, USER REQUESTED m REDUCE NO. OF CALC.
POINIS. The program execution is terminared because the run
raquired n locations of BLANK COMMON and only m are available. See
Equation (4-1) in Section 4.1.2 for the core usage equation. Sse,
also, Equagions (4-2) and (4-~3) that nay place additional restric-

tions on the uysar.

ERROR - NUMBER OF SETTLING VELOCITIES FQR. SOURCE o IS ZERO. Deposgi-
tion is being calculated and the parameter NVS on Cazd Group 17 is
zero for source n. Set NVS to the number of settling velocity cat-

egories and rerum.

WARNING - FREQ, OF CCCURRENCE OF SPD V5. DIR IS NOT 1.0 FOR SEASON

@, PROG DIVIDES BY xxx.x TO NORMALIZE. The sum over all catagories

of the joint frequency of ceccurrencs of wind speed and wind direc-
tion for season n is mot exactly 1.0 and the program normalizes the

frequency distribution by the factor xxx.x; execution continuss.

WARNING - DISTANCE BETWEEN SOURCE n AND POINT X, ¥ =xx.x, yy.y IS
LESS THAN PERMITTED. This is a warning mes§aga to inform.the usaxr
that the program attsmptad to calculate concentrration or deposition
at the point xx.x, yy.y for source m, but the distance is less than
the model allows and no calculations were made, but executiom contin-
uves.  The user should ignore calculatioms at XX.X,yy.7 for source

R Oor any source comeination including source n.




TABLE 4-6 (Continued)

7.

80

ERRQOR - ELEVATION zzz.z EXCEEDS SOURCE EMISSION ELEVATION FOR SOURCE
n, PROG. TERMINATED. If any elevation exceeds a source emission

elevation, program execution is terminated.

ERROR - -DISP CANNOT EQUAL 2 WHEN QFLG IS GREATER THAN 0, OFFENDING
SOURCE = n, PROG. TERMINATED., An attempt was made to rescale con-
centrations that do mnot vary only by season., The program saves

only seasonal concentration on tape and cannot ‘Tescale with source
strengths that vary by wind speed and/or stability. Imput all of the
source data via card setting DISP equal to zero and NUMS equal to

the respective tape input source ID-number. The tape source will

be replaced by the card source.

ERROR - DISF GREATER THAN O FOR SOURCE n», NO MORE TAPE SQURCES,
PROG. TERMINATED. The program has found a source inmput card (Card
Group 17) that indicates it is to update or delete a tape source,
but it has run ocut of tape sources. Check your input source deck

and make sure you have the correct input tape.

ERROR ~ DISP GREATER TEAN 0 FOR SOURCE n, CANNOT FIND CORRESPONDING
TAPE SOURCE, PRCG. TERMINATED. The program has found an imput
sourcae card (Card Group 17) that indicates it is to update or
delete source n, but thart source is not on the tape. Check the
sequence of the input source data as they must be in ascending
order of the sourcez ID-number. Also, make sufa you bave the cor-

rect input tape.

( 4-142)
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TABLE 4-6 {(Continued)

10.

11,

12.

13,

WARNING - HEW/HB > 5 FOR SOURCE n, PROG. USES LATERAL VIRTUAL DIST.
FOR UPPER BOUND OF CONCENTRATION (DEPOSITION). The program is
informing the user that the supersquat building wake effects
option (WAKE) on Card Group 17 was set to blamk, "0" and the pro-
gram defaulted to those equations for the lateral virtual distance
that produce the upper bound om the concentration or depesitiorn.
The lower bound may be caleculated in amother run by setting WAKE

= i,

ERROR - AVAILABLE CORE = n, PROBLEM REQUIRES m OR MORE LOCATIONS.
The program has determined that m locatioms of BLANK COMMON are
required for the rum, but only n locations are available. See
Equations (4-1), (4=2) and (4-3) in Section 4.1.2.

ERROR - MAX. NO. OF SQURCES EXCEEDED FOR NGROUP OF ISW(ll) = 2
OPTION. The number of sources the program has input exceeds the
number the program is capable of processing under the special con-
dition ¢, under the parameters NGROUP oxr ISW(1l) = "2", See Equa-
tions (4-2) and (4~3) in Section 4.l1.2 or Equatioms. (4-4) and (4=3)

in Secticn 4.2.3.°

ERROR - STACK DIAMETER < = O FOR SOURCE n. Stack sources require
a stack diameter greater than zero. Check the order of tha input

sourca deck.

WARNING - EXIT VELOCITY IS < = Q FOR SCURCE n, PROG. SETS TO
1.0E-5 AND CONTINUES. The program sets & zero exit velocity
for stacks to 1.QE-3, because it is used as a divisor im the
plume rise equarions. £ you did zmct intcend to set the exit
velocity to zero for no plume rise, check the cffending card

and the order of the input sources deck.

(4-1
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TABLE 4-6 (Continued)

1l4.

16.

17.

18.

19.

19.

ERROR - SIGTYO < 0 FOR SOURCE n. Volume sources must have SIGYD

greater than zero. Check the order of the input source deck.

ERROR - SIGZO < 0 FOR SOURCE n. Volume sources must have §IGZ0
greater than zero. Check the order of the input source deck.

ERROR ~ X0 X O FOR SOURCE n. Area sources must have X0 greater
than ZERO. Check the order of the input source deck.

ERROR - SOURCE n LESS IN VALUE THAN LAST SOURCE n READ. Source

input deck is out of order or miss punched.

ERROR - DISP CODE FOR SOURCE n IS OUT OF RANGE. The parameter DISP
must equal O, 1 or 2. Check card and order of input source deck.

ERROR - TYPE CODE FCR SOURCE a IS OUT OF RANGE. The parameter TIPE

must equal 0, 1 or 2. Check card and order of source input deck.

ERROR - QFLG CODE FOR SOURCE n IS OUT OF RANGE. The parzmeter QFLG

must equal O, 1, 2 or 3. Check card and order of source input deck.
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4.2.7. Program Modifications for Computers other than UNIVAC
1100 Series Computers

The ISCLT program is written in rhe FORTRAN language and uses
the FORIRAN features compatible with standard ANSI FORTRAN. The program

can be implemented on most computars that meet the following requirements:

) Must have the equivalent of 65,000 UNIVAC 1110 words of

executable core storage

@ Must use 32 or more bifs per computer word
2 Must use 4 or more characters (bytas) per computer word
Y Must allow object time dimensioning (FORTRAN)

] Must have a 132 column line printer

The program also assumes the input card device is logical unit
5, the output printer is logical unit 6, the input tape unit is logical
unit 2 and the output tape umit is logical unit 3. However, all but unit
5 can be overridden with an alternate unit pumber by imput optiom. If
the user must change unit 5 to an zlternata number for the card input
device, he must change the variable IUNT in the main program. This vari-
able appears after the input comments section in the FORTRAN iisting of

the main program.

The user may also adjust the computer core required by the pro-

“gram by reducing or incereasing the dimension (size) of BLANK COMMON in

the program. This is the first statement in the maip program and, if
changed, the user must also change the value of the variable IEND in the
main program. The variable IEND appears after the input comments section
in the main program. Also, the user must change the value of E in Equations
(4=1), (4-2), (4=3), (4=4) and (4-3) in the body of this texr. Program
capabilities can be severly restricted if the size of BLANK COMMON is

reducad.

(4-1453)
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It is not possible to give all changes required to implement
this program on 2ll computers. However, changes necessary to implement
this program on IBM and CDC medium to large scale computers are given

below:
Changes required for use on IBM 360 or above computers:

- Change the call ACOS to ARCOS in subroutine DISTR om
the 17th line

Changes required for use on CDC 6000 or above series computers:

& Add the following line on the first line of the main pTO=-
gram

PROGRAM ISCLT (INPUT, OUTPUT, TAPE nn, TAPE mm)

Where TAPEnn and TAPEmm are the names used on the tape
REQUEST card and nn and mm are the logical unit numbers
used to reference the input and output tapes, respectively.
See the CDC FORIRAN Extended Reference Manual for your
machine for variations in this card and alterations of

this card by tﬁe LG0 runstream card

® The program uses the END= clause in the read statement for

card source input data
READ (IUNT, 9023, END = 1120) NUMS1, DISP. ete.

If your FORTRAN does not recognize this statsment, rzmove
the ",END = 1120" from this statement om line g12 of sub-

routine MODEL. Alseo, if this clause is removed from this

( 4=148)
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statement, the user must insure the pProgram never trys o
read beyond the last ipput card source or the program
will error off. Also, the END= clause is used in some.
of the tape read statements at program listing sequence
numbers -— 50107820, 50205430, S0205920 and S0205990.

If your FORTRAN does not recognize the END= clause, it
must be removed from these statements. The removal of
the END= clause from these statements will eliminate the
capability of the ISCLT program in some cases to positionm
2 tape to the correct file via the input parameter NOFILE
when multiple passes are required through the tape data,
This problem can be overcome by writting the ISCLT out-—
put data to a mass-storage file and then copying the mass-
storage file to an output tape file when the program has
terminated.

Two successive file marks are written at the end of exe-
cution. The program uses the FORTRAN BACKSPACE command
to back the output tape back over the last emd of file
mark written. If your FORTRAN BACKSPACE command does

not back over end of file marks, the tape will be left
positioned after the second end of file mark at the end
of execution. However, if the program must make multiple
passes through the tape for the output reports, the tape
will be left positioned after the first file mark at the
end of the data set. The program will make mnltiple
passes through the data file,'if Condition ¢ under ISW(il)
or NGROUP does not apply to the run and Conditiom a was

selected (see Section 4.1.2.a).

(4-147)
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3.3 PTMAX

The program reads the input data from unit 3 according to the following

formar;

VARIABLE
NAME

COLUMNS +

L

FORMAT l

FORM f VARTABLE [uyrrs]

ANY NUMBER OF SETS CONSISTING OF ONE CARD TYPE 1 AND
ONE CARD TYPE 2 MAY BE USED. THESE SHOULD BE FOLLOWED
BY TWO BLANK CARDS.

CARD TYPE 1. * #% % TITLE CARDGX* #

ATR 1-80 2044 AAAA ATPHANUMERIC DATA FOR HEADING-

CARD TYPE 2. * * * SOQURCE CAR D * & %

Q 1-10. F10~0 XXXXX-XX SOURCE STRENGTH (G/SEC)
HP 11-20 F10-0 XXX-X PHYSICAL HEIGHT (M)
TS 21-30 F10-0 XXX-X STACK GAS TEMPERATURE (DEG K)
VS 31-40 F10-0 XX-X STACK GAS VELOCITY (M/SEC)
D 41-50 F10-0 XX-XX DIAMETER M)
VF 51-60 F10-0 XXXX-X VOLUME FLOW (M**3/SEC)

VE CAN BE LEFT BLANK. D AND VS WILL BE USED TO CALCULATE VF
IF VF GIVEN. IT IS ASSUMED CORRECT AND D AND VS ARE NOT USED

The input data and the concentration results are written on upit

6 (generally a printer).
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CARD TYPE 5 (UP TO ANY NUMBER OF CARDS, LAST ONE BLANK FOR CONTROL)

*%* *METEOROLOGY CARD® % #

THETA 1-10 F10-0 XXX,

o} 11-20 F10-0 XX-X
KsT 21 11,9 X

HL 31-40 F10-0 XXXX.
T 41-50 F10-0 XXX-X
P 51-60 F10-0 XXXX-X

T AND/OR P CAN BE LEFT BLANK,

WIND DIRECTION (DEG)
WIND SPEED (M/SEC)
STABILITY CLASS (DIAMENSIONLESS)
MIXING HEIGHT 6]
AMBIENT AIR SURFACE TEMP. (DEG K)
AMBIENT AIR PRESSURE (MB)

DEFAULT VALUES OF T = 293

AND P = 960 WILL BE USED.

The input data and the concentration results are written om unit 6

(generally a printer).
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3.5 CDM
The following pages contain Chapters 3 and 4 of:

Brubaker et al. (1977) Addendum to User's Guide for Climatological Dispersion

Model. EPA-450/3-77-015 (PB-274 040).
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3. DESCRIPTION OF INPUT

This section provides a‘dégcfiption of the input required by CDMQC,
including & detailed card input sequence listing. The input may be logically

divided into four blocks:

* miscellaneous operation data
" meteofological joint frequency function
- source emission inventory

* Teceptor data,

0f these four parts, only the metecrological jeint frequency funection
“input is identical to thar for CDM. The changes in the other inputs
are not large, however, and relarively little modificarion of existing

data sers will be required to make them usable with the new version.

.The discussion will be in terms of cards as the sole input to the
program, but in fact only the first two records or card images must be input
on logical unit number 5 (by convention, a card reader). All subsequent
data must be input on the unit specified by the parameter IRD on the sescond
card. This unit may be the card reader (IRD=5) or any other device set up

to supply the required data ir the appropriate format.

3.1 GENERAL DESCRIPTION

The first block of data contains miscellaneocus operational data
including a title card, input and output option specifications, miscellaneous
meteorological data, area source emission grid specificarions and.integration
parametefs and pollutant background values. This block corresponds generally
to cards 1-3 in the basic CD¥, although two entirely new cards have been

added and a hincr change has been made in a third.

The second block consists of the metecrological joint frequency

function. No changes have been made from the basic CDM.

The third block consists of the source emission inventory data.
For convenience, the poi. - and area inventories are now read in separately,
the point source data first, followed by the arez source data. The format
of the individual cards is such that existing inventory data can be used
unchanged except for the separation of point =nd area sources and the

insertion ¢f a blank card between the two parts.

-

Preceding page blank
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The fourth block consists of .the set of.receptor.cards, and substantial
additions have been made to each receptor card compared ﬁo the basic CIDM
requirements. Due to program changes, a limit of 200 now exists on the tortal
number of receptors which CDMQC can treat.in a given run. As explained in
Sec, 2.1, if calibration is to be dome in a given run of the progzau, the
cards for the NCALR receprers involved must be placed at the beginning of
the set of receptor cards. Additional receptor cards may follow. Zach receptor
card coutains reeceptor coordinates, measured pollutant concentrations, pollutant
standard geometric deviations,_four cutput contrel parametars, and an opticnal
four-character receptor identification name. The measured conceantrations of
either or both pollutants are required if that receptor is to be used for model
calibration, but are opticmal if the receptor 1s not used for calibration.

The standard geometric deviations of either or both pollutants are requirs

if Larsen statistical output is desired for the specified pollutants at thatr
receptor, but are optional otherwise. The coordinates are the only paraﬁe:ers
which should never be blank; any or all of the other quantities may be

omitted under various circumstances.

Either one or two pollutants may be treatad in a single run of the
computer program. LS only one pollutant is treated, that pellutant must be
pollutant 1. A test is made on‘the namwe of pollutanc 2, LPNAM(2) on card gug-
ber 3; if this space _is left'blank; it is assumed that only ome pollutant will be
treated. If L?NAH(Z) is net blank, it is assumed that two pellutants are to be
treated.. No test is made oﬁ the name of pollutant 1. In general, a name
should be suppiied for each pollutant treated sZpes it'is used for identification

in the output.

Table 3.1 gives a summary of the differsnces in input requirements and

format between CDM and CIMQC.

3.2 DETAILED CARD INPUT SEQUENCE

Table 3.2 provides the detailed card input sequemce for the CIMOC. The
parameters are defiped in the table for the benefi: of the user, but the User's
Guide or other sectioms of this addendum should be consulted if questions arise

regarding the significance of any input variable.
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Table 3.1.

Differences in Card Input Sequence Between

CDM and CDMQC

Card number

Modification or

{DMQC oM Comparison
1 - Eantirely new card
2 1 NLIST replaced by new parameters NLISTL
and NLIST2
3 - Entirely new carxd
4, 2 No difference
5 3 No difference
6-101 4~99 No difference
102-2%% 100-599 Point source inventory separated
300 - Addition of blank card
301-993% 100-99¢9 Area source inventory separated
1620 1000 No difference
ool Measured concentrations renamed, new Zormat used;

1001

Additicon of standard geometric deviations:
Redefinition of NROSE cutput control Parameter;

Addition of output control parameters IPNCE,
NCULP and NLARS;

Addition of receptor identifier NRAM.
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Table 3.2, Card Imout co CoMoc®* D

CARD NO.

- COLTMN

FORMAT

CONTENTS

1-80

1-3

9-15%

25-268

27-31-
32-36
37-41

42-59

60-77

2044

244
244
I5
12.
I2
I5
I5

135

2F9.0

Is

*ITIT (1) - ITIT (20)
(Title of run to be printed at
top of every page of outoyut)

AROS (1) - aR0S (2) (Identifica-
tion for punched cutput of the
computed arez source comncentrations
0% the two pollutants )

PROS (1) = PROS (2) (Ideqh::1c=:_on

for punched output of the conputad

Peint source comcentrations of the
w0 pollutants )

IRUN (Computer run ldent::i stion
number )

#NLISTYL (Index governing pr cus
of wind rese imput data. I
NLIST1<0, data is princed.)

.,
=
&
-

*NLIST2 (Index governing printout
of source input data: If
NLIST2<0, data ig printed.)

IRD (Datz input filea number)
INR (Output print file nuzber)
I?U (Output punch file numper)

CA(L)-CA(2) (Comstants of the
linear equation Y=CA + C3 x X,

used to calibrate the calcalat=a
concentrations of the two pollzrants
considerad in the podel )

C3(1)-C3(2) (Slope of the lirpear
equation, Y=CiA + C3 x X, used to
calibrate the calculated concencrz-

tions of the two pollutants considarsd

in the model )

*\CALR (Total nuumber of Traceptors

which-will be used in computing
callarat:on coefficients; for eizher
or both polluzants. Leave blagk is
coefficiaents not to be compurzad.
NCALR < 30.)
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Card Input te CDMOC (continned)

CARD KO, COLUMN - FORMAT CONTENTS

3 (cont'd) 8-11 14 *10CAL (Indicates calibrarion
option dasired.

If I0CAL=0, regression constants
are input and not computed.
If IOCAL=1, constencs will te
computed znd processing will szop
if confidence level not satisfactory.
Otherwise, constants will be used to
calibrate.
If TOCAT=~2, constzmzs wilil ba
computed and default values {slope=1,
intercept=0) will Ba used to calibrare
if confidence level not satisfactory.
Otherwise, caleulzrzd constants will
be used to calibrzra,
If I0CAL=3, comstzats will be
computed, the resulrs pripted aznd
pracessing will stop.)

13-22 F10.0 *8XGR(1) (Arithmaria

cackzround
concentration of pol zat 1,
in micrograms/cubic matar)
23-32 Fl10.0 *BRKGR(2) (Arithmeric —ean backgreound
o concentration of pellutant 2,
in micrograms/cubic zetar)
34-37 A4 *LPNAM(1) (Name of pollutaat 1)
39-42 Ak *LPNAM(2) (Name of pollutant 2)
44-55 3F4.0 *PAV(1,1) - PAV(3,1) {Up to thrae
desired averaging timegs {hours) for
statistical output for pollutanr 1 )
57-68 3F4.0 *PAV(1,2) - PAV(3,2) (Tp to three

desired averaging tizes (hours) feo
statiscical output for pollutant 2 )]

70-74 F5.0 *CTOF (Percentage: scurces contri-
' buting less than this percent to
total calibrated comcentration will
not be individually listed in any
culpability lisrs.)

4 1-6 F6.0 DELR (Initial integration incremant

of radial discance frem Teceptor,
meters)
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Card Input to CDMOC (continued)

CARD NO. CoOLUMN FORMAT CONTENTS

4 (cont'd) 7-12 F6.0 RAT (Ratio of length of a basie
emission grid square z=d the length
of a map grig sgquare)

13-18 F6.0 ~ CV (Conversion factor waich upon
multiplication by RAT expresses
the distapnce of the side of an
emission grid Square iz oeters,
For example, if the & units are
in kilometers, CV=10002.)

18-24 F6.0 HT (Average afternoon aixing
height in meters )]

253-30 F5.0 HMIN (Average nocturnal aixinag
height in meters )

31-36 F6.0 ‘ XG (X 2ap coordipare o the south-
WeST corner ¢f the emission grid
array)

37-42 F&6.0 Y6 (Y map coordinate of the south-
west corner of the nission grid
array)

4348 F6.0 IGG (X map coordinzta o the

_ southwes:t cormer of taa plotting
grid)

49-34 F5.0 YGG (Y map coordinate of the south-

West corner of the plecting grid)

55=-60 F6.0 RATG (Ratio of the length of the grid
Squara used for plotting and the
length of a map grid square)

61~-66 F&.0 T0A (Mean atmospheric femperature in
degrees centigrade)

67-72 F6.0Q TXX (Width of basic e=fssian square
in metars)
5 1-8 F6.0 ‘ DINT (Mumber of intervals wsad to

integrate over a 22.5° sactor. -
Maxdmen value is 20, =rpieal value
is 4.)

ine amission

ilcn ratez

7-12 F6.0 D (Ratio of average dave
rate to the 24-hour s—zzs
averags.)
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Card Input tg CDMOC

{continued)

CARD NO. COLUMN . FORMAT CONTEXTS
5 (cont'd) 13-18 F&6.0 YN (Ratio of the average nighttime
emission rate to the 24-tour emission
‘Tate average)

19-54 6F6.0 SZA (1) - sza (6) (Initial 0, in meters
for each stability class. S§ix different
values can be used, bur normally only
one value is used.)

55-66 2F6.0 GB{l) - GB(2) (Decay nals life in
hours for the two pollutants)

6-101 1-49 [7%, 6F7.0]  ¥(4,3,k) (Jeint freguency function,
identiczl to $(k,1,m); i=index for
Stability class, j=irdex for wing speed,
k=index for wind direction)
{Point Source cards
follow]
102¢ 1-6 F5.0 X (X map coordinate o= 2 point
source)
7-13 F7.0 T (Y map coordinate of a point
source)
%2 * *
- 21-3¢ 2F8.0 §1-82 (Source emigsign rate in
gTans per second for the rwo
pollutants)

3743 F7.0 S8H (Stack neight in Teters)

Lsab8 F5.0 D (Diameter of stack izt meters)

49-55 F7.0 VE (Exit speed of pollutants from
stack in meters per second)

56-62 F7.0 T (Gas temperature of stack gases
in degrees centigrade)

63-67. F5.0 54 (If this field is blank, Briggs'
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Card Input.to CDMQGC

;23_

(continued)

CARD Ro.

COLUMN

FORMAT

CONTENTS

300

[Area source cards
follow]

3014

1000

[Receptor cards
follow]

1001

14-20

21-36

37-43

36-4]

—

F5.0
F7.0

F7.0

2F8.0

F7.0

F8.0
F8.0

¥6.0

F6.0

#This is a blank card which

follows information on the

emission point sQurces. It

is used to test the end of

the point sources and myse not’

be left out. _

X (X map coordinate of the south-
West corner of an arsa emission
grid square)

T (Y map coordinate of the south-
west corner of 2am arez emission
grid square)

IX (Width of an area grid square
in meters)

51-82 (Source emisgsion rate ip
gTams per sacond for the two
pollutants)

SH (Stack height in metars)

This is a blank card which follows
information on the area emission
sources. It is used to test the
end of sources apd must not be left
ocut.

 RX (X map coordinate of the receptor)

RY (Y map coordinate of the receptor)

*COBS(I)%Measured concentration of the

first pollutant at the Teceptor in micra-

Egams/cubic meter. Leave blank if pot
own.) :

*COBS (2)¥Measured cencentration of the

second pollutant at the receptor in nicro-

grams/cubic meter. Leave blank if not

known.)
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Card Ipoput to CDMQC

(continued)

CARD XNO. COLUMY

CORTENTS

1001 (cont'd) 43-47

48-52

- 34-53

36=57

58-3%9

60-61

77-80

I2

Ak

*SGD(l? (Standard Geometric
Deviation (Z4-hour} of pollutant 1
to be used for output at other
averaging times)

*SGD(2) (Same as SGD(1), but for
pollutant 2)

*IPNCH (4 conmtroli parameter which,
if greater tham zero will cause
standard concentrzticn outpul to be
punched.)

*NROSE (A control parameter for

concentration rese output:
If NROSE = 0 (blank), no
concentration rose data will
be printed or punched;
If NROSE = 1, concentration
roses will be printed but not
punched ; :

. I NROSE = 2, ccacentration
roses will be printed apnd
punched.)

*NCULP (A control parameter which
specifies source contriburion list
optien (print oriy):
If NCULP = 0, no list is printed;
If NCULP » list for pollutant 1;
IS NCULrP » 1ist for pollutant 2;
I NCULP » 1ist for both pollu-
tants.)

Lo O

N

*NLARS (A control parameter which
specifies Larsen statistical output
option (print onliy):
If NLARS = 0 (%lank), no statis-
tical output;
If NLARS = 1, for pollutant 1 only;
If NLARS = 2, =
I NLARS = 3, for both poilutants.)

L1
Q
H
o
[s]
[
[
e
rt
1]
H
"
~
[2]
j=]
'_I
g

*NRAM (Optional receptor identi-
fication name)
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Card Imput to CDMQC (continued)

aAsterisks denote additions to or changes in card input sequence given in
Table 6 of the CD¥ User's Guide.

bThe data listed on "cards" 1 and ? must in fact be input on cards. Al1
data on subsequent "cards" muse be input from logical umit number IRD,
provided on card number 2. This uvnit may be the card reader or any other
input device which can supply the data in card inage format.

C?here‘will be as many cards of thig type as there are point sources. The
Daximum number of point sources which can be handled is 200. The next
card type will arbitrarily be numbersd 300.

“Thera will be as many cards of this type as there are area sources. The
maximum number of area sources which can be handled is 25q0. The next
card type will arbitrarily be numbered 1000.

Srera will be as many cards of this type as there are receptors. The naximunm
nuzdber of receptors which may be handled is 200, . )
fRequired only 1if this teceptor is to’be used in calibrztion fer pollutant 1.
gRequired only if this recepﬁor is to be used in czlibration for pellutant 2.

nRequired oanly if Larsen statistical cutput is desired for pollutant 1 at
this receptor.

lRequired only if Larsen statistical output is desired for pollutant 2 at
this recspror,
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4. DESCRIPTION OF OUTPBUT

This section pProvides a description of the ocutput whieh may be obtained
in 2 given run of the CDMQC computer program. The USer must specify the
logical wupit numbers for the output; this is dope by means of the Parameterg

IWR and IPU og input data card ‘number two, It is intended that IWR refer

Will or will not be printed ocut. For job identification burposes, a thres-
line heading is supplied at the Lop of each page of printed output. This
heading consists of the phrase CLIMATOLOGICAL DISPERSION MODEL, below which
the user-supplied job title (ITIT(I)‘— ITIT{20)) is Printed, below which

the user-supplied run identification number (IRUN) is pPrinted. The heading
allows the cutput to be separated without losing track of what job the outpuc

resulted from,

The following information ig always printed on the first two pages

of outpu:: -
+ pollutant list (user-supplied pollutant names)
* azea source grid specification and integration parameters

+ miscellaneous metecrological data including morning and afternqon
mixing heights, mean ambient temperature and pellutant halflives

* day and rnight emission rate factors

* background pollutant concentrations

* the cut-off for source contributicn lists

* the calibration option in effect and related input barameters

* averaging times to be used for each pollutant in applying the
Larsen procedure.
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Following this. section of output, the user may have-the meteorological
joint frequency function printed or not as desired. The joint frequency data
will be printed if the parameter NLISTL is less than or equal to zero {or
left blapk). The printing is suppressed if NLIST1 is greater than zero.

Similarly, the source emission inventor& will be printed next if
the parameter NLISTZ is less than or equal to zero (or blank) and will not

be printed if NLIST? is greater than zero,

Calibration results are then printed if calibrationm is attempted

on the given run (i.e., if TOCAL is greater than zero). See Sec. 2.1 and

- Appendix B far a description of the output from the calibration procedure.

An explicit statement of the results of the statistical test on the cal-
culated correlation coefficient(s) is printed along with a statement of

the action caken by the program as deseribed in Table 2.1,

The last major section of outpur contains the calculated cemcentrations.
For each recapror, including those used for calibration, the calibrated
calculated point and area contributions for each pollutant treated, the
background values, and the total predicted concentration of each pollutant
at the given receptor along with the receptor identifier (NRAM) and Treceptor

coordinates are always printed. These results are printed in tabular form.

In addition, the user may request the following additional output
at any or all receptors:

* Point and area concentration roses for each pollutant being
treated; concentration roses are printed if the parameter NROSE
is greater than 2ero, and not printed if NROSE is less than or

. equal to zero (or blank).

Individual source contribution lists for either or both
pollutants, according to the value of the parameter NCULP;
see Seec. 2.2.

* Results from the application of the Larsen statistical
transformation for either or both pollutants, according to
the value of the parameter NLARS; see Sec. 2.3.

The order in which the results are printed depends upon the natura

of any additional output beyond the basic point, area and total concsntration(s)

. - &t each receptor. Receptors are processed by the program gpe at a time in

the order in which they are specified by the user. If pollution roses and/or

an ipdividual source contribution list are Tequested for a given receptor,

321



-33-

these results are printed out immediately following the calculzrions
and are not saved through the entire runm, Consequently, thess results are
the firsc to appear, and are afranged by receptor in the order in which

the receptors are processed.

Following any pollution roses or source contribution lists reguested
by the user, the table of point, area and total concemtrztion estimates

previousiy described is printed.

Finally, if Larsen statistical transformation results are requested
for eitner or both pollutants at any or all receptors, these results are
printed out in tabular form following the table of annual average con-
centration estimates. A separate table is printed for each combinztion
of pollutant and averaging time, containing results for cnly those receptors

at which statistical output was Tequested for the given pollutant.

Zxemples of eath type of output are given in Appendix C as part of

the output from the test example.

4.2 DIAGNOSTIC MESSAGES

Three new tests have been added to the program to detect common
user input errors and to call the user's attention to their existence
when they occur. A brief description of each together with the diagnostic

message that is printed follows.

Inconsistent Specification of Area Source Locations., The area source

emission grid may be not larger than 50 grid squares in either the x or the y
direccion, this limit being determined by the dimensions of various arrays
defined within the computer program. This limit, together with the user-
specified size of a basic grid square (TXX), imposes a limit to the total
size of the emission grid. A test is made to see that each area source
falls within the boundaries of the grid. If any area source lies partially
or vholly outside these boundaries, the following message is printed:
NOTE: AREA SOURCE NNNNN, WITH X COORD XXOOIXY.XX AND Y COORD
YYYYYYY.YY, VIOLATES AREA SOURCE ARRAY LIMITS. AREA SOURCES
MUST LIE ENTIRELY WITHIN A MMMMMMMM.MM METER SQUARE WITH
SOUTHWEST CORNER AT THE USER-DEFINED ORIGIN (%G, YG).
ARZTA SOURCE NNNEN WILL NOT BE INCLUDED IN THIS CALCULATION.
In this message, the actual values of all quantities indicated will be

printed. The quantities printed are:

T
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NNNNN Area source ID
OO LXX : £ coordinate of southwest corner of A¥eld snoursa

which violates limits.

YYYyyyy. ¥y Y coordinate of southwest coransr orf area
source which violates limirts

MMMMMMMM, MM Total nossible siza of emission grid, ecual to
(350) (TXX) mecers - > e

As indicated ip the message, the calculatien will procead bul the arss

source in violation will he omitted from the inventory.

Inconsistent Specification of RAT, CV, and TXX., The user-supnplied

quantities €V, RAT, and TXX are not all independent, but ars relatzd Ly rhae

eguation
RAT = TXX/CV. (L)

A test is pade to insure that this ralationship is satisiiad, and is

[ES
T
e
ur

rot the following message is printed:

INPUT ERROR: RATACY MUST EQUAL TXX. CALCULATION TIiyTyarsp.

4s the message indicates, the run is stopped after the messazae is printad,

The user must correet the input and resubmit the job.

Insufficient Range in Area Source Calculations. As discussad ig

Section 2.2 and in Appendix A, the area source algorithm evzluatas the
average emission rate on a series of arcs centered on the receptor of
interest. No more than 100 ares are used, this limit zg=:n Saing determinead
by imternally fixed array dimensions. This limit, together with the ysar-
supplied radial integration step DELR, imposes an upper lismit to the distance

to which the area source calculations will be taken. If therz zrz :

sources beyond this range, they will not be included in chs caleulizticas.
A test is'madefor each receptor to determine if this sizuztion azis:s,
ard if it does the following message will be printed:
WARNING: MORE THAN 100 ARCS ARET REQUIRED FOR CALCTLATION
OF AREA CONTRIBUTION. ARFA SOURCES BETOWD L00TH
ARC ARE NOT INCLUDED IN CALCULATION.
The limit need be violated for only one sector at a givan T2ceptor in

order for the message to be printed. As indicated, the zr2zrzn dosz por
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terminate the job, but ignores the contribution from area sources beyond
the range. Table A.2 gives the range of the area source integration as

a function of DELR.

4.3 PUNCEED OUTPUT

Two types of punched card output for each receptor are available to the
user. The first type, called the standard concentration output, consists of one
card containing the recepteT coordinates in both plotting grid units and irn map
units, calibratedipcint and area concentrations, backgreund concentrations,
total predicted concentrations, measured concentrations of each pollutant,
and the compﬁter run identificatioﬁ gumber. All concentrations are reported -
in micrograms/ cubic meter. To obtain the first type of punched card output
for a given receptor, the value of the parameter IPNCH on the corresponding

receptor card must be greater than zero.

The second type of punched output consists of the point and area
concentration roses for each designated receptor. Iwo or four cards are
punched, depending on the number of pollutants treated. Each concentration
rose card contains a user-supplied card identifier (PROS{I) or AROS(I),
1=1 or 2), sixteen calibrated concentration values corresponding to the
sixteen wind directions used, and receptor map coordinates. To obtain
this output for a given receptor, the parameter NROSE on the receptor

card must be assigned the value 2.

These two types of output are independent of each other; either or
both mey be obtzined at a given receptor. The punching of the standard
concentration output is controlled entirely by the parameter IPNCH and the

punching of the pollution roses 1is controlled entirely by the parameter NROSE.

Tabie 4.1 gives the detailed format of the punched card output
available from CDMQC.
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Table 4.1. TFormat of-Punched Output
COLUMN FORMAT CONTENTIS
1-8- 8.2~ PUX {X coordinmate of receptor
in plotting grid units)
9-14 F6.2 PUY (Y coordinate of receptor
in plotting grid units)
15-18: 4 EPX(1) (Calibrated area com-
centration for first pollutznt)
19;22- I4 (2} (Calibrated area con-
centration for second pollutant)
23-26 I4 {3) (Calibrated point con-
centration first pollutant)
27-30 14 (4) (Calibrated point con-
centration for second pellutant)
31-34 I4 (5) (Input background con-—
: centration for first pollutant)
35-38 14 (6) (Input background con-
centration for second pollutant)
. 39=42 I% (7) {Calibrated totzl com~—
centration for first pollutant)
43-46. 14 (8} (Calibrated total com-
‘ centration for second pollutant)
47-50 145 COBS(1) (Measured concentration
of first pollutant)
51=54 i COBS (2} (Measured comcentration
of second pollutant)
55-64 Fl0.2 BRX (X map coordinate of racsptor)
65-74 F10.2 RY (Y map coordinate of raceptor)
75-79 15 IRGN (Computer rum identificaticn
' number) :
80 1 (Card identifier, a literal 'I'")
1i-4 A PROS(1) (Card identifler}
5-68 16T4 KPX(1)-KPX(16) (Point concen-
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Format of Punched Output (continued) ’

CARD "7 COLUMN . FORMAT : CONTENTS

Zb {cont'd) " 69-74 16 RX (X map coordinate of )
: receptor multiplied by 100 to
remove decimals)

75-80 16 RY (¥ map coordinate’of
receptor multiplied by 100 to
remove decimals)

3 — - 7 (Same as Card 2 for second
' pollutant)

4 1-4 - A ' AROS(1) (Card identifier)

5-68 1614 KPX(1)-EPX{16) (Area concen-
tration by wind direction)

69-74 16 RX (X map cocrdinate of
receptor multiplied by 100 ro
remove decimals)

75-80 16 "l RY (Y map coordinate of
. receptor multiplied by 100 to
remove decimals)

5o -— . - (Same as Card &4 for second
‘ ' pollutant)

3Card punched omly if IPNCH greate;lthan zero.

Pcard punched only if NROSE equals two.
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3.6 MC-LAGPAR
This is an APL program consisting of ome main (MCLAGPAR) calling the

following subroutines:
- READGRID
- READEMIS
- READPAR
- INITPUFF
- TESTDOM1
- READMETEC
- LOCATE
- WIND
- TURB
- FICOMP
- NEWUVWPR
- ROTATION
- MOVEPAR
- TESTDOM2
- DRYDEP
- CHEMDECAY
- DELETE

- PUFFSTAT

SAVECONC
To run this program,the APL workspace GRIDPUFF must be loaded and the
following command must be issued:

OUT 4+—MCLAGPAR
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The program reads the input data contained in the following CMS files:
- EMIS DATA A
- GRID DATA A
- METEO DATA A
- RUN DATA A
which are deseribed in Section 3.6.1.
The program output is written in the variables OUT and in the CMS file

named CONC DATA A, as described in Sectien 3.6.2.

3.6.1 Input Data
The CMS file EMIS DATA A contains the following inputs that must
be separated at least by one blank character:
- N P, number of particles
-79-«6‘ ew bl en -
- Q, emission eare=tets) 1Kf3>

Y

|
[ b
= >
| bxl

» Z E, initial location of the puff release (m)

1
|t
fpa

E,

{wn
|

E, S Z E, initial standard deviations of puff
concentration distribution (m)
L P s T v i g c
. 2
- GR, gravity constant (m/s™)
- VS, exit velocity of the initial emission (m/s)
- RS, exit radius of the initial emission (m)

. - .. o
~ TS, exit temperature of the emission (" K)

- T, ambient temperature at the emission Jlevel (OK)
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The CMS file GRID DATA A contains the following information, separated

by at least one blank character:

X0,Y0, 20, origin of the grid system (m)
DX, DY, DZ, space grid increments (m)
NX,NY, N Z, number of cells along X, y, and 2

The CMS file METEOQ DATA A contains the meteorological information.
According to the user's option, such information can be read only once
(stationary simulations) or changed at each time step. Such meteorclogical
information is described by N M + i records, described below:

1st record: it contains the following variables:

|
=

M, number of following records

- T D, time constant for dry deposition (s)
- IC, time constant for chemical decay (s)//' ’T"_ﬁ‘?’fé’i
™~ - TREs

Each of the following N M records contains:

1
{a

M, elevation

i
|
lps
la
|

Uz, wind vector

- 3

=
| e
f<2

S8 W, standard deviation of particie wind fluctuations

ki
- RU, RV, RW, autocorrelatioms

- RUW, cross—correlation
< DTHDP-

The CMS file RUN DATA A contains the following information, separated

by at least one blank character:

§=4

K, number of time steps
N T, number of sub-steps in each time step
D T, length of the sub-step (s)

ISTEADY, if equal to zero non-stationary computations are

performed
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I10FT1, if different from zero, puff parameters are printed

at the end of each time step

1T0PTGC, if different from zero, only ground level

concentrations are calculated
3.6.2 Qutput Data
In the variable OUT, the puff baricenters and standard deviations

are saved at each sub-step.
In the output file CONC DATA A, the three {or two) dimemsional

concentration field is saved at each time-step.
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4, DATA BASE
4.1. Programmer
Naser El-Karmi

4.2 CGeneral Description

A Data Base for Meteorological and Air Quality Data (DBMAQD) package
has been developed and implemented on the DATA GENERAL NOVA computer system
of the EES Division. The package is a preliminary one and still under
develcpment. FORTRAN is the language used for this package.

This manual briefly introduces the various capabilities of this
package and provides instructions on how to use it. Examples will also be
given to illustrate the use of the DBMAQD package.

The package can be initiated by entering:

ATRPOL

Whenever it is initiated, the package can be used with these

five commands: s
LOC : -locate
ANL : analyze
PRT : print
HLF : help
END : end

The following is a description of each command.

4£,2.1 Locate Command

The locate command LOC should always be used first before the ANL
command. LOC is used tc locate that part of the file to be analyzed by

specifying the starting and ending dates.
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The locate command syntax 1S:

10C, p, SH, SM, SD, SY, EH, EM, ED, EY

either § (single) or M {(multiple)

parameter allocation

Where:

p : 1is
SH : 1is
SM : 1is
sD : 1is
SY : 1is
EH : 1is
EM : 1is
ED : 1is
EY : 1is

The arguments

the starting hour

the starting month

the starting day (between 1 and 31)

the starting year (only the last 2 digits)
the ending hour

the ending month

the ending day (between 1 and 31)

the ending vear (onrly the last 2 digits)

of the LOC command (day, month and hour) can be entered

as single or double digits (e.g., 01 or 1). Similarly, blanks or commas

are both acceptable.

An example of

the LOC command is the following:

Loc, s, 01, 12, ol, 82, 22, 12, 31, 82

4.2.2 Analyze Command

“he ANL command is used to select and analyze certain records in

which the parameters chosen should be within specified ranges. The syntax

of the ANL command

is:

ANL, p, "PARM', RMIN, RMAX

Where:

p : 1s either S (single) or M (multiple) parameter allocation
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"PARM": 1is the parameter name for which the anlaysis is to be made.
PARM could be one of these:
TEMPF for temperature
ﬁINS for wind speed
PRES for pressure
HUMD for humidity
BRMIN : 1is the minimum value of the parameter of interest
BRMAX : is the maximum value of the parameter of interest
The ANL command arguments can be separated by commas or blanks. RMIN
and RMAX could be entered in any format. More than ome PARM could be
specified in one ANL command. Operands (and, or) should be entered by the
usef to specify if some or all of the parameters of the records to be
selected should be within the ranges specified in the ANL command. The
number of operands is equal to the number of parameters entered in the
ANL command minus 1. Below is an example of the ANL command using two

parameters:

ANL, M, "TEMP" 25.7, 31.8, "WINS", 7, 17.

4.2.3 Print Command

The print command syntax is:
PRT, device code

Where, the device code could be any of the following:
13 : printer‘
10 : CRT fixed

27 : disk file

26 : movable disk file
28 : magnetic tape
29 : plotter (to be implemented in the future)
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The PRT command is used to identify to the system the device address where
the output should be sent. An example of the PRT command where the output
must be printed and saved on a magnetic tape 1is the following:

PRI,'IB
PRT, 28

In this example two print commands are used since only one output device

code can be specified for each PRT command.

4.2.4 Help Command

This command allows the user to get information regarding all
available legal commands for running the package. This on-line user
can be accessed any time after initiating the DBMS package by issuing this
command :
HLP
£.2.5 End Command
This command is used to terminate the execution of the package
and reset all data files. To use it, END just needs to be entered (but this
command should not be issued until results, if needed, have been sent to a
certain desired output device by the PRT command).
EXAMPLE:
1. User enters: ATIRPOL
Response: the package prints the package identification and the recent
updates. It also prints the present date and time:
DATE: 4/23/83 TIME: 10:15:20
2. Package prints:
ENTER COMMAND:

Loc, M, 1, 1, 1, 83, 24, 11, 10, 83
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3. Package Prints:

ENTER COMMAND:

User enters:

ANL, M, "TEMP", 10, 15, "WINS", 7, 17,

Package prints:

ENTER FIRST OPERAND (0) OR (1) AND

User enters:

1

The package prints:

DATA HAS BEEN PROCESSED
4. The package prints:

ENTER COMMAND:

User enters:

PRT, 10

Package prints the results of the analysis and provides all records
with the information specified in the ANL command and then provides averages,
pinimum and maximum values and‘the time. The minimms and maximums oceur

for all the parameters (TEMP, WINS, PRES AND HUMD) in the data file.
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