EPA- 454/ B- 95- 003a

USER S GQUI DE FOR THE
| NDUSTRI AL SOURCE COVPLEX (1 SC3) DI SPERSI ON MODELS

VOLUME | - USER | NSTRUCTI ONS

U S. ENVI RONVENTAL PROTECTI ON AGENCY
Ofice of Air Quality Planning and Standards
Em ssions, Mnitoring, and Anal ysis Division
Research Triangle Park, North Carolina 27711

Sept enber 1995



DI SCLAI MER

The information in this docunment has been reviewed in its
entirety by the U S. Environnental Protection Agency (EPA), and
approved for publication as an EPA docunent. Mention of trade
nanes, products, or services does not convey, and should not be
interpreted as conveying official EPA approval, endorsenent, or
recommendat i on.

The followi ng tradenmarks appear in this guide:

IBM |IBMMWS, |BMVS FORTRAN, and |IBM 3090 are registered
trademar ks of International Business Machi nes Corp.

M crosoft and M5-DOS are registered trademarks of M crosoft
Cor p.

VAX/VMS is a registered trademark of Digital Equi pnent Corp.

Lahey F77L-EM 32 is a registered trademark of Lahey Conputer
Systens, |Inc.

0S/ 386 is a registered trademark of Ergo Conputing, Inc.

| NTEL, 8086, 80286, 80386, 80486, 80287, and 80387 are
regi stered trademarks of Intel, Inc.

SunCS is a registered tradenmark of Sun M croel ectronics, Inc.
UNI X is a registered tradenmark of AT&T Bell Laboratories

Cray and UNI CCS are registered trademarks and CFT77, CRAY Y- MP,
and SEG.DR are trademarks of Cray Research, Inc.



PREFACE

This User’s Gui de provides docunentation for the
I ndustrial Source Conplex (1SC3) nodels, referred to hereafter
as the Short Term (I SCST3) and Long Term (1 SCLT3) nodels. This
vol une provides user instructions for the | SCST3 and | SCLT3
nodel s, including the new area source and dry deposition
al gorithnms, both of which are a part of Supplenent Cto the
Guideline on Air Quality Mdels (Revised).

This volune al so includes user instructions for the
following algorithnms that are not included in Supplenent C
pit retention (1SCST3 and | SCLT3), wet deposition (ISCST3
only), and COWLEX1 (I SCST3 only). The pit retention and wet
deposition al gorithnms have not undergone extensive eval uation
at this tine, and their use is optional. COWLEXL is
i ncorporated to provide a neans for conducting screening
estimates in conplex terrain. EPA guidance on conplex terrain
screeni ng procedures is provided in Section 5.2.1 of the
Guideline on Air Quality Mdels (Revised).

Volune Il of the I SC3 User’s Cuide provides the technical
description of the I SC3 al gorithns.
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1. 0 | NTRODUCTI ON

This section provides an overall introduction to the |ISC
nodels and to the I1SC User’'s Guide. It also serves
specifically as an introduction to the user instructions
contained in this volume for setting up and running the I SC
nodel s. Sone suggestions are offered on how vari ous users
woul d best benefit fromusing the manuals. Also provided is an
overview of the nodel’s applicability, range of options, basic
i nput data and hardware requirenents, and a di scussion of the
hi story of the I1SC nodels. The input file needed to run the
| SC nodel s i s based on an approach that uses descriptive
keywords and allows for a flexible structure and format.

1.1 HOWTO USE THE | SC MANUALS

The | SC Model User’s Gui de has been designed in an attenpt
to nmeet the needs of various types of users, depending on their
| evel of experience with the nodels. This section describes
briefly how different types of users would benefit nobst from
their use of the nanual.
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1.1.1 Novice Users

Novi ce users are those whose exposure to or experience
with the | SC nodels has been limted. They may be new to
di spersi on nodeling applications in general, or newto the |ISC
nodel s and therefore unfamliar with the keyword/ paraneter
approach utilized for the input file. These users should
review the renmai nder of this Introduction to gain an overal
perspective of the use of |1SC nodels, particularly for
regul atory nodeling applications. They should then concentrate
their review on Section 2, which provides a brief tutorial on
setting up an input file that illustrates the nost comonly
used options of the I SC Short Term nodel. Section 2 provides a
basi ¢ description of the input file structure and expl ai ns sone
of the advantages of the keyword/ paraneter approach to
speci fyi ng nodeling options and inputs. As the user becones
nore famliar with the operation of the nodels and encounters
the need to use nore advanced features of the nodels, hel/she
will want to review the contents of Section 3, which provides a
nore detailed and conplete reference of the various options for
runni ng the nodel s.
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1.1. 2 Experienced Mdel ers

Experi enced nodel ers will have had consi derabl e experi ence
in applying the I SC nodels in a variety of situations. They
shoul d have basic famliarity with the overall goals and
pur poses of regulatory nodeling in general, and with the scope
of options available in the I SC nodels in particular.

Experi enced nodel ers who are new to the I SC nodels will benefit
fromfirst reviewing the contents of Section 2 of this vol une,
which will give thema basic orientation to the structure,
organi zati on and phil osophy of the keyword/ paraneter approach
used for the input runstreamfile. Once they have a basic
grasp of the input file structure and syntax rules, they wl
benefit nmost fromusing Section 3 of this volune as a reference
to learn the overall capabilities of the nodels, or to

under stand t he nechani cs for inplenenting particul ar options.
The information in Section 3 is organi zed by pathway, wth
detail ed descriptions of each of the individual keyword options
by pathway. Once they are famliar with nost or all of the
keywords, they may find the functional keyword reference

provi ded in Appendi x B useful to quickly review the proper
syntax and avail abl e options/parameters for a particul ar
keyword. They may al so find the Quick Reference avail abl e at
the end of the user’s guide sufficient as a sinple rem nder of
t he avail abl e keywords for each pathway and to ensure the
proper order of paraneters for each input image.

Experi enced nodel ers may al so have occasion to peruse the
contents of Volume |1, which describes the technical details of
the di spersion nodeling algorithns utilized in the | SC nodel s.
They may al so have an interest in or need to reviewthe
contents of Volunme IIl to |earn about the structure and
organi zati on of the conputer code, particularly if they are
involved with installing the code on another conputer system
or with conpiling the code to neet the nenory storage
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requi renents for a particular application.

1. 1. 3 Managenent/ Deci si on Makers

Those involved in a managenent or deci sion-naking role for
di spersion nodeling applications will be especially interested
in the remai nder of this section, which provides an overvi ew of
the nodels, including their role in various regul atory
prograns, a brief description of the range of avail abl e
options, and basic input data and conputer hardware
requi renents needed to run the nodels. Fromthis infornmation
t hey shoul d understand the basic capabilities of the |ISC nodels
wel | enough to judge the suitability of the nodels for
particul ar applications. They nay al so want to review the
brief tutorial provided in Section 2 to |learn about the nature
and structure of the input runstreamfile, in order to better
be able to review the nodeling results.

1.1.4 Programers/ Systens Anal ysts

Programmers and systens anal ysts, specifically those
involved with installing the | SC code on ot her conputer systens
or charged with nmaintaining the code, should review the
contents of Volume I1l. This will acquaint themw th the
structure and organi zati on of the conputer code, give specific
details on conpiling and |inking the code for various
situations, and explain in detail the nenory storage
requi renents and control of input and output (1/0O. They may
also wish to review the renai nder of this Introduction and the
brief tutorial in Section 2 of this volune in order to have a
basi ¢ understanding of the nature and overall capabilities of
the nodels, and to understand the basic input runstreamfile
structure and organi zati on.
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1.2 OVERVI EWOF THE | SC MODELS

This section provides an overview of the |ISC nodel s,
i ncludi ng a discussion of the regulatory applicability of the
nodel s, a description of the basic options available for
runni ng the nodel s, and an expl anation of the basic input data
and hardware requirements needed for executing the nodels.

1.2.1 Regulatory Applicability

The U.S. Environmental Protection Agency (EPA) naintains
the Guideline on Air Quality Mddels (Revised) (hereafter
referred to as the "Guideline"') which provides the agency’s
gui dance on regulatory applicability of air quality dispersion
nodels in the review and preparation of new source permts and
State Inplenentation Plan (SIP) revisions. Regulatory
application of the | SC nodels should conformto the gui dance
set forth in the Guideline, including the nost recent
Suppl enents.  Any non-gui del i ne application of the nodels
shoul d neet the requirenents of the applicable review ng
agency, such as an EPA Regional Ofice, a State or a local air
pol lution control agency. |In general, regulatory nodeling
applications should be carried out in accordance with a
nodel i ng protocol that is reviewed and approved by the
appropriate agency prior to conducting the nodeling. The
nodel i ng protocol should identify the specific nodel, nodeling
options and input data to be used for a particular application.

1 The auideline is publ i shed as Appendix Wto 40 CFR Part 51.
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1.2.2 Basic |Input Data Requirenents

There are two basic types of inputs that are needed to run
the I SC nodels. They are (1) the input runstreamfile, and (2)
the neteorological data file. The runstreamsetup file
contains the sel ected nodeling options, as well as source
| ocation and paraneter data, receptor |ocations, neteorological
data file specifications, and output options. The |ISC nodels
of fer various options for file fornmats of the neteorol ogical
data. These are described briefly later in this section, and
in nmore detail in Sections 2 and 3. A third type of input may
al so be used by the nodel s when inplenenting the dry deposition
and depletion algorithm The user may optionally specify a
file of gridded terrain elevations that are used to integrate
t he amount of plune material that has been depleted through dry
deposition processes along the path of the plume fromthe
source to the receptor. The optional terrain grid file is
described in nore detail in Section 3. The user also has the
option of specifying a separate file of hourly em ssion rates
for the | SCST nodel
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1. 2.3 Conputer Hardware Requirenents

1.2.3.1 PC Hardware Requirenents.

G ven the rapid increase in speed and capacity of personal
conmputers (PCs) available for nodeling in recent years, and
their relative ease of use and access, the PC has becone the
nost popul ar environnent for perform ng di spersion nodeling
applications within the nodeling cormmunity (Baunan and Dehart,
1988; Rorex, 1990). This trend can be expected to continue in
the future. The current versions of the |ISC nodels were
devel oped on an |IBM conpati ble PC using the Mcrosoft FORTRAN
Optim zing Conpiler (Version 5.1), and have been designed to
run on such machines with a m ni nrum of 640K bytes of RAM and
M5- DOS Version 3.2 or higher. In order to handle the input
data files (runstream setup and neteorol ogy) and the out put
files, it is highly recomended that the system have a hard
di sk drive. The anmount of storage space required on the hard
disk for a particular application will depend greatly on the
out put options selected. Sone of the optional output files of
concentration data can be rather large. Mre information on
output file products is provided in Sections 2 and 3.

While a math coprocessor chip is optional for execution of
the SC nodels on a PC, it is highly reconmended, especially
for the Short Term nodel, due to the large increase in
execution speed that will be experienced. The nodel may be
expected to run about five to ten tines faster with a nath
coprocessor than without one.

For particularly large applications, involving a |arge
nunber of sources, source groups, receptors and averagi ng
periods, the user may find that the 640K RAMIimt avail able
with DOS is not enough. 1In addition to the DOS executabl e
versions of the nodels, extended nenory versions are avail abl e
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for use on 80386, 80486 or higher PCs with at |east 8 MB of RAM
for the | SCST nodel and at |east 4 MB of RAMfor the I SCLT
nodel . The extended nenory versions of the nodels were

devel oped using the Lahey F77L/ EM 32 Fortran Conpiler (Version
5.2), and also require a math co-processor to be present. For

| arger application scenarios, a Lahey-conpiled | SCST executabl e
and 8 MB of RAM are recommended. Section 4.2.2 of this vol ume
of the 1SC User’s @uide contains information on increasing the
capacity of the nodel and setting it up to run on systens (with
80386 processors and higher) that nmake use of extended nenory
beyond the 640K limt of DOS. There are special requirenents
for the operating systemand Fortran | anguage conpil er needed
to utilize the extended nenory on these machi nes.

1.2. 3.2 DEC VAX Requi renents.

The nodel s have al so been upl oaded and tested on a DEC VAX
m niconmputer. As with the |IBM 3090, the VAX has sone
advant ages of speed and greater nenory capacity over the PC
environnment. There are no particular hardware requirenents for
runni ng the nodels on the VAX. The user nust be famliar with
the operating system and Fortran | anguage conpil er being
utilized on the VAX in order to properly setup and run the

nodel and control the input and output files. |Instructions for
setting up and running the nodels on the DEC VAX are incl uded
in this volune and in nore detail in Volune Il of the User’s
Gui de.
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1.2.3.3 I BM 3090 Requirenents.

Wil e the nodel s were devel oped on the PC, they have been
upl oaded and tested on EPA's | BM 3090 mai nframe conputer. The
mai nfranme has advant ages of speed and greater nenory capacity
over the PC environnent. There are no particul ar hardware
requi renents for running the nodels on the I BM 3090. However,
the user nust be famliar with the I BM Job Control Language
(JCL) and the VS FORTRAN Version 2.0 conpiler in order to
properly setup and run the nodels and control the input and

output files in the mainfranme environment. Instructions for
setting up and running the nodels on the I BM 3090 are included
in this volume and in Volune Il of the User’s QGuide.

1.2.4 Overview of Avail able Mddeling Options

The | SC nodel s include a wi de range of options for
nodeling air quality inpacts of pollution sources, nmaking them
popul ar choi ces anong the nodeling community for a variety of
applications. The follow ng sections provide a brief overview
of the options available in the I SC nodels.
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1.2.4.1 Dispersion Options.

Since the I SC nodels are especially designed to support
the EPA' s regul atory nodeling prograns, the regul atory nodeling
options, as specified in the Guideline on Air Quality Mdels
(Revi sed), are the default node of operation for the nodels.
These options include the use of stack-tip downwash
buoyancy-i nduced di spersion, final plune rise (except for
sources with building dowmmwash), a routine for processing
averages when cal mw nds occur, default values for wind profile
exponents and for the vertical potential tenperature gradients,
and the use of upper bound estimates for super-squat buil di ngs
having an i nfluence on the lateral dispersion of the plune. The
user can easily ensure the use of the regulatory default
options by selecting a single keyword on the nodeling option
input card. To maintain the flexibility of the nodel, the
non-regul atory default options have been retai ned, and by using
descriptive keywords to specify these options it is evident at
a glance fromthe input or output file which options have been
enpl oyed for a particular application.

The Short Term nodel al so incorporates the COVWLEX1
screeni ng nodel dispersion algorithnms for receptors in conplex
terrain, i.e., where the receptor elevation is above the
rel ease height of the source. The user has the option of
specifying only sinple terrain (i.e., 1SCST) calcul ations, only
conplex terrain (i.e., COWLEX1l) calculations, or of using both
sinple and conplex terrain algorithns. 1In the latter case, the
nodel will select the higher of the sinple and conplex terrain
cal cul ati ons on an hour-by-hour, source-by-source and receptor-
by-receptor basis for receptors in internediate terrain, i.e.,
terrain between rel ease hei ght and pl unme height.

The user may sel ect either rural or urban dispersion
par anet ers, depending on the characteristics of the source
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| ocation. The user also has the option of calculating
concentration val ues or deposition values for a particular run.

For the Short Term nodel, the user nmay select nore than one
out put type (concentration and/or deposition) in a single run,
depending on the setting for one of the array storage |limts.
The user can specify several short term averages to be
calculated in a single run of the I SC Short Term nodel, as well
as requesting the overall period (e.g. annual) averages.

1.2.4.2 Source Qptions.

The nodel is capable of handling rmultiple sources,
i ncludi ng point, volume, area and open pit source types. Line
sources may al so be nodel ed as a string of vol une sources or as
el ongated area sources. Several source groups nay be specified
in a single run, with the source contributions conbi ned for
each group. This is particularly useful for Prevention of
Significant Deterioration (PSD) applications where conbi ned
i npacts may be needed for a subset of the nodel ed background
sources that consunme increnment, while the conbined inpacts from
al | background sources (and the permtted source) are needed to
denonstrate conpliance with the National Ambient Air Quality
St andards (NAAQS). The nodels contain algorithns for nodeling
the effects of aerodynam c¢ downwash due to nearby buil dings on
poi nt source em ssions, and algorithnms for nodeling the effects
of settling and renoval (through dry deposition) of
parti cul at es.

The Short Term nodel also contains an al gorithmfor
nodeling the effects of precipitation scavenging for gases or
particul ates. For the Short Term nodel, the user may specify
for the nodel to output dry deposition, wet deposition and/or
total deposition

Source enmi ssion rates can be treated as constant
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t hroughout the nodeling period, or may be varied by nonth,
season, hour-of-day, or other optional periods of variation.
These variable em ssion rate factors nay be specified for a
single source or for a group of sources. For the Short Term
nodel , the user may al so specify a separate file of hourly
em ssion rates for some or all of the sources included in a
particul ar nodel run.

1.2.4.3 Receptor Options.

The | SC nodel s have considerable flexibility in the
specification of receptor |ocations. The user has the
capability of specifying nultiple receptor networks in a single
run, and nay also m x Cartesian grid receptor networks and
polar grid receptor networks in the same run. This is useful
for applications where the user nay need a coarse grid over the
whol e nodeling donain, but a denser grid in the area of maxi mum
expected inpacts. There is also flexibility in specifying the
| ocation of the origin for polar receptors, other than the
default origin at (0,0) in x,y, coordinates.

The user can input elevated receptor heights in order to
nodel the effects of terrain above (or bel ow) stack base, and
may al so specify receptor el evations above ground | evel to
nodel fl agpole receptors. For sinple terrain calculations, any
terrain heights i nput above the rel ease height for a particular
source are "chopped-off" at the rel ease height for that
source’s calculations. The Short Term nodel includes the
conplex terrain algorithms fromthe COVMPLEX1 screeni ng nodel
If these algorithns are used, the nodel will calculate inpacts
for terrain above the rel ease height. The Long Term nodel does
not include any conplex terrain algorithns.
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1.2.4.4 Meteorol ogy Options.

The Short Term nodel can utilize the unformatted,
sequential files of meteorol ogical data generated by the
PCRAMVET and t he MPRM preprocessors, provided the data file was
generated by the sane Fortran conpiler as was used for the
nodel , and provided the deposition algorithnms are not being
used. The neteorol ogy options for the deposition algorithnms in
the 1SC nodel s are described later in this section.

The user al so has considerable flexibility to utilize
formatted ASCI1 files that contain sequential hourly records of
net eorol ogi cal variables. For these hourly ASCII files, the
user may use a default ASCII format, nay specify the ASCI | read
format, or may select free-fornmatted reads for inputting the
net eorol ogi cal data. A utility programcalled BINTOASC is
provided with the | SC nodels to convert unformatted
net eorol ogi cal data files of several types to the default ASCl I
format used by I SCST and I SCEV. This greatly inproves the
portability of applications to different conputer systens. The
Bl NTOASC programis described in Appendix C. The nodel wll
process all avail able neteorological data in the specified
input file by default, but the user can easily specify sel ected
days or ranges of days to process.

The Short Term nodel includes a dry deposition algorithm
and a wet deposition algorithm The dry deposition algorithm
requi res additional neteorological input variables, such as
Moni n- Goukhov | ength and surface friction velocity, that are
provi ded by the PCRAMVET and MPRM preprocessor. The wet
deposition algorithmin the Short Term nodel al so needs
precipitation data, which is optionally available in the
PCRAMVET preprocessed data. Wen using the dry deposition or
wet deposition algorithnms in | SCST, the neteorol ogi cal data
must be a formatted ASCII file.
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The Long Term nodel uses joint frequency distributions of
wi nd speed class, by wind direction sector, by stability
category, known as STAR (STability ARray) summaries. These
STAR sunmaries are available fromthe National Cinmatic Data
Center in Asheville, North Carolina. They may al so be
generated from sequential data files using the STAR utility
program avail abl e on EPA's SCRAM Bul | eti n Board System or by
t he MPRM net eor ol ogi cal processor for on-site data. The
net eorol ogi cal data for |ISCLT are read in froma separate data
file, and the user nmay use a default ASCI| format or may
specify the ASCII read format for the data.

1.2.4.5 Qutput Options.

The basic types of printed output available with the Short
Term nodel are:

Summaries of high values (highest, second highest,
etc.) by receptor for each averaging period and source
group combination;

Summaries of overall maximum values (e.g., the maximum
50) for each averaging period and source group
combination; and

Tables of concurrent values summarized by receptor for
each averaging period and source group combination for
each day of data processed. These "raw" concentration
values may also be output to unformatted (binary)

files, as described below.

For the Long Term model, the user can also select output
tables of values for each receptor, and/or tables of overall
maximum values. The tables by receptor and maximum value
tables can be output for the source group values or for the
individual source values, or both. In addition, when maximum
values for individual sources are output, the user has the
option of specifying whether the values are to be the maximum

values for each source independently, or the contribution of
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each source to the maxi num group val ues, or both.

In addition to the tabular printed output products
descri bed above, the | SC nodels provide options for several
types of file output products. One of these options for |SCST
is to output an unformatted ("binary") file of al
concentration and/ or deposition values as they are cal cul at ed.
These files are often used for special postprocessing of the
data. In addition to the unformatted concentration files,
| SCST provides options for three additional types of file
outputs. One option is to generate an ASCII formatted file
with the same results that are included in the unformatted
post processing file. Another option is to generate a file of
(X, Y) coordi nates and design values (e.g., the second hi ghest
val ues at each receptor for a particul ar averagi ng period and
source group conbination) that can be easily inported into many
graphics plotting packages to generate contour plots of the
concentration and/ or deposition values. Separate files can be
specified for each of the averagi ng period and source group
combi nations of interest to the user.

Anot her output file option of the I SCST nodel is to
generate a file of all occurrences when a concentration or
deposition val ue equal s or exceeds a user-specified threshold.

Agai n, separate files are generated for only those

conbi nati ons of averagi ng period and source group that are of
interest to the user. These files include the date on which
the threshol d exceedance occurred, the receptor |ocation, and
t he concentration val ue.
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1.2.4.6 Source Contribution Anal yses.

In air quality dispersion nodeling applications, the user
may have a need to know the contribution that a particul ar
source nmakes to an overall concentration value for a group of
sources. This section provides a brief introduction to how
t hese types of source contribution (sonetinmes referred to as
source cul pability) anal yses are perfornmed using the |ISC
nodels. More detailed informati on about exercising these
options is provided in Section 3.

Recogni zi ng that source contribution information is
i mportant to many short term nodeling anal yses, the | SCST nodel
has been designed to facilitate performng this type of
analysis. This is acconplished with an additional nodel,
referred to as the |1 SC Short Term - EVENT nodel (ISCEV). The
| SCST nodel treats source groups independently. The | SCEV
(EVENT) nodel is set up specifically to provide the
contributions fromindividual sources to the concentration
val ues for particular events. These events may be the design
concentrations (e.g., the high-second-high 24-hour average
concentration for a particular group of sources) that were
generated from an execution of the | SCST nodel. Oher events
of interest m ght be occurrences of violations of a particular
standard, for which it is necessary to determ ne whether the
source being permtted contributes above a significance |evel.
The nodels are set up in such a way that both of these types
of events can be passed directly froman execution of the |ISCST
nodel to an input file for the EVENT nodel. The user is thus
able to run the nodels in a batch node to obtain the overal
design value results from|SCST and the source contribution
information fromISCEV in a single step. The EVENT nodel can
al so be run separately and accepts user-specified events for
source contribution processing.
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In the | SCLT nodel, the user has an option to have the
hi ghest 10 val ues for each source and source group reported
i ndependently, or to have the 10 hi ghest values fromthe
conbi ned source group and the contributions fromthe individual
sources to those highest group val ues.

1.3 RELATION TO PREVI QUS VERSI ONS COF | SC

1.3.1 Brief History of the | SC Mddel s

The | SC3 nodel s are based on revisions to the algorithns
contained in the I SC2 nodels. The latter came about as a
result of a major effort to restructure and reprogramthe |SC
nodel s that began in April 1989, and was conpleted in March
1992. The reprogrammi ng effort was largely notivated by the
need to inprove the quality, reliability, and naintainability
of the code when nunerous "bugs"” were discovered after the
i npl ementation of the revised downwash al gorithnms for shorter
stacks. It becane wi dely recognized that the code, originally
devel oped in the 1970’s and nodifi ed nunerous tinmes since, had
becone inpossible to reliably nodify, debug or maintain.
However, the goals of the reprogranm ng effort also included
i mproving the user interface by nodifying the input file

structure and the output products, and to provide better "end
user" documentation for the revised nodels. The |ISC2 nodel s
wer e devel oped as replacenents for and not updates to the

previ ous versions of the nodels.

1.3.2 Overview of New Features in the | SC3 Mdel s

The 1 SC3 nodel s i nclude several new features. A revised
area source algorithm and revised dry deposition algorithm have
been incorporated in the nodels. The |ISC3 nodels al so include
an algorithmfor nodeling inpacts of particulate em ssions from
open pit sources, such as surface coal mnes. The Short Term

1-17



nodel includes a new wet deposition algorithm and al so

i ncor porates the COVWPLEX1 screening nodel algorithns for use
with conplex and internediate terrain. Wen both sinple and
conplex terrain algorithnms are included in a Short Term nodel
run, the nodel will select the higher inpact fromthe two

al gorithns on an hour-by-hour, source-by-source, and receptor-
by-receptor basis for receptors |ocated on internedi ate
terrain, i.e., terrain | ocated between the rel ease hei ght and
the plunme height. A nore detailed technical description of

t hese new features of the ISC nodels is included in Volune I
of the 1SC User’s @uide. The Long Term nodel does not include
wet deposition or conplex terrain algorithns.

Some of the nodel input options have changed as a result
of the new features contained in the |I1SC3 nodels. There are
new opti ons avail able on the CO MODELOPT card for both the
Short Term and Long Term nodels. The source deposition
par anet ers have changed sonmewhat with the new dry deposition
al gorithm and there are new source paraneters needed for the
wet deposition algorithmin the Short Term nodel. Both nodels
i nclude a new optional pathway for specifying a terrain grid
file that nmay be used in calculating the effects of plune
depletion due to dry renoval nmechanisnms in elevated terrain.
There are al so new neteorol ogy i nput requirenments for use of
t he new deposition algorithnms. The option for specifying
el evation units has been extended to source el evations and
terrain grid elevations, in addition to receptor el evations.
The CO ELEVUNIT card used to specify receptor elevations in the
previ ous version of ISC is now obsol escent, and is being
repl aced by a new RE ELEVUNI T card. These new i nput options
are described in Section 3 and summari zed i n Appendi x B.

The utility prograns, STOLDNEW BINTOASC, and METLI ST,

descri bed in Appendi x C, have not been updated. Wile they may
continue to be used as before, they are not applicable to the
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new deposition algorithnms in the | SC3 nodel s.
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2.0 GETTI NG STARTED - A BRI EF TUTORI AL

This section provides a brief tutorial for setting up a
sinple application problemw th the I SC Short Term nodel, which
serves as an introduction for novice users to the |ISC nodels.
The exanple illustrates the usage of the nbst conmonly used
options in the I SC nodels for regulatory applications. A nore
conpl ete description of the avail able options for setting up
the I SC nodels is provided in Section 3.

The exanpl e problem presented in this section is a sinple
application of the I SCST nodel to a single point source. The
source is a hypothetical stack at a small isolated facility in
a rural setting. Since the stack is below the Good Engi neering
Practice (CEP) stack height, the em ssions fromthe source are
subject to the influence of aerodynam c¢ downwash due to the
presence of nearby buildings. The tutorial |eads the user
t hrough sel ecti on and specification of nodeling options,
speci fication of source paraneters, definition of receptor
| ocations, specification of the input neteorol ogical data, and
sel ection of output options. Since this discussion is ained at
novi ce users of the I SC nodels, a general description of the
i nput file keyword/paraneter approach is provided first.

2.1 DESCRI PTI ON OF KEYWORD/ PARAMETER APPROACH

The input file for the 1SC nodel s nmakes use of a
keywor d/ par anet er approach to specifying the options and i nput
data for running the nodels. The descriptive keywords and
paraneters that make up this input runstreamfile may be
t hought of as a command | anguage t hrough which the user
comuni cates with the nodel what he/she wi shes to acconplish
for a particular nodel run. The keywords specify the type of
option or input data being entered on each |ine of the input
file, and the paraneters follow ng the keyword define the
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specific options selected or the actual input data. Sone of
the paraneters are also input as descriptive secondary
keywor ds.

The runstreamfile is divided into six functional
"pat hways." These pathways are identified by a two-character
pat hway | D placed at the begi nning of each runstreamimage. The
pat hways and the order in which they are input to the nodel are
as foll ows:

CO - for specifying overall job COntrol options;
SO - for specifying SQurce information

RE - for specifying REceptor information;

ME - for specifying Meteorol ogy information;

TG - for specifying Terrain id information; and
QU - for specifying QuUtput options.

The TG pathway is an optional pathway that is only used for
i npl ementing the dry depletion algorithmin elevated terrain.

Each line of the input runstreamfile consists of a
pat hway |1 D, an 8-character keyword, and a paraneter list. An
exanple of a line of input froma runstreamfile, with its
various parts identified, is shown bel ow

Column: 12345678901234567890123456789012345678901234567890123456789

O MODELOPT DFAULT RURAL CONC
X X X X

X X X X

o OLLLLLLOLLLLLOLLLLLLLLY parameters
X

OLLLLLLLLLLLLLLLLLLLLLLLLLLEEL L LYY LY 8 Character Keyword

BHLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLY 2. Character
Pathway ID

The followi ng sections describe the rules for structuring
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the input runstreamfile, and explain some of the advantages of
t he keywor d/ par anmet er appr oach.

2.1.1 Basic Rules for Structuring Input Runstream Fil es

While the input runstreamfile has been designed to
provi de the user with considerable flexibility in structuring
the input file, there are sone basic syntax rules that need to
be foll owed. These rules serve to nmintain sonme consistency
between i nput files generated by different users, to sinplify
the job of error handling perfornmed by the nodels on the input
data, and to provide information to the nodel in the
appropriate order wherever order is critical to the
interpretation of the inputs. These basic rules and the
various elenments of the input runstreamfile are described in
t he paragraphs that follow.

One of the nost basic rules is that all inputs for a
particul ar pat hway must be contiguous, i.e., all inputs for the
CO pat hway must cone first, followed by the inputs for the SO
pat hway, and so on. The begi nning of each pathway is
identified with a "STARTING' keyword, and the ending of the
pat hway with the "FI NIl SHED' keyword. Thus the first functional
record of each input file nust be "CO STARTING' and the |ast
record of each input file nmust be "OQU FINISHED." The rest of
the input images will define the options and input data for a
particul ar run.
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Each record in the input runstreamfile is referred to as
a runstream"inage." These records are initially read into the
nodel as 132-character inmges. The information on each input
i mage consists of a "pathway," a "keyword," and one or nore
"paraneters.” Each of these "fields" on the runstream i mage
nmust be separated fromother fields by at | east one bl ank
space. To sinplify the interpretation of the runstream i mage
by the nodel, the runstreamfile nust be structured with the
two- character pathway in colums 1 and 2, the eight-character
keyword in colums 4 through 11, followed by the paraneters in
colums 13 through 132, as necessary. (For reasons that are

explained in Section 2.4.8, the nodels will accept input files
where all inputs are shifted by up to three colums to the
right.) For nost keywords, the order of paraneters follow ng
the keyword is inportant -- the exact spacing of the paraneters

is not inportant, as long as they are separated from each other
by at | east one bl ank space and do not extend beyond the 132
character limt. The exanple of a runstreamimge fromthe CO
pat hway shown above is repeated here:

Column: 12345678901234567890123456789012345678901234567890123456789

O MODELOPT DFAULT RURAL CONC
X X X X

X X X X

o OLLLLLLOLLLLLOLLLLLLLLY parameters
X

OLLLLLLLLLLLLLLLLLLLLLLLLLLEEL L LYY LY 8 Character Keyword

BHLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLY 2. Character
Pathway ID

Al phabeti cal characters can be input as either | ower case
or upper case letters. The nodels convert all character input
to upper case letters internally, with the exception of the
title fields and file nanes to be discussed |later. Throughout
this docunent, the convention of using upper case letters is
foll owed. For nuneric input data, it should be noted that al

2-4



data are assuned to be in netric units, i.e., length units of
neters, speed units of neters per second, tenperature units of

degrees Kelvin, and em ssion units of grams per second. 1In a
few i nstances, the user has the option of specifying units of
feet for length and the nodel will performthe conversion to

neters. These exceptions are the input of receptor heights for
el evated terrain and the specification of anenoneter height,
since these values are often nore readily available in feet
than in neters.

Certain keywords are mandatory and must be present in
every runstreamfile, such as the MODELOPT keyword shown in the
exanpl e above which identifies the nodeling options. O her
keywords are optional and are only needed to exercise
particul ar options, such as the option to allow for the input
of flagpole receptor heights. Some of the keywords are
repeat abl e, such as the keywords to specify source paraneters,
whi | e ot her keywords nay only appear once. The keyword
references in Section 3, Appendices A and B and the Quick
Ref erence at the end of this volune identify each keyword as to
its type, either mandatory or optional, and either repeatable
or non-repeat abl e.

Wth a few exceptions that are descri bed bel ow, the order
of keywords within each pathway is not critical. For the CO
pat hway, an exception is that the MODELOPT and POLLUTID
keywords nust be specified before the DCAYCCEF or HALFLI FE
keyword because of the |ink between the urban default option
and the decay coefficient for SG. For the SO pat hway, the
LOCATI ON keyword must be specified before other keywords for a
particul ar source, and the SRCGROUP keyword nust be the |ast
keyword before SO FI Nl SHED. For keywords on the SO pat hway
that accept a range of source IDs, the source paraneters
speci fied by those keywords will only be applied to the sources
al ready defined, and will exclude any sources that are
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specified latter in the input file.

2.1.2 Advant ages of the Keyword Approach

The keyword approach provi des sone advant ages over the
type of input file that uses non-descriptive numeric option
switches and requires rigidly formatted i nputs. One advant age
is that the keywords are descriptive of the options and inputs
bei ng used for a particular run, naking it easier for a
reviewer to ascertain what was acconplished in a particular run
by reviewing the input file. Another advantage is that the
user has considerable flexibility in structuring the inputs to
i nprove their readability and understandability, as |ong as
t hey adhere to the few basic rules described above.

Some special provisions have been nmade to increase the
flexibility to the user in structuring the input files. One
provision is to allow for blank records in the input file.

This allows the user to separate the pathways from each ot her
or to separate a group of inmges, such as source |ocations,
fromthe other images. Another provision is for the use of
"comrent cards,"” identified by a "**" in the pathway field. Any
i nput image that has "**" for the pathway ID will be ignored by
the nodel. This is especially useful for |abeling the colums
in the source paraneter input inages, as illustrated in the
exanple problemlater in this section. It nay also be used to
"comment out" certain options for a particular run w thout

del eting the options and associ ated data (e.g., elevated
terrain heights) conpletely fromthe input file. Because of
the descriptive nature of the keyword options and the
flexibility of the inputs it is generally nmuch easier to nake
nodi fications to an existing input runstreamfile to obtain the
desired result.

Anot her aspect of the "user-friendliness" of the |ISC
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nodels is that detailed error-handling has been built into the
nodel s. The nodel provides descriptions of the |ocation and
nature of all of the errors encountered for a particul ar run.
Rat her than stoppi ng execution at each occurrence of an input

error, the new nodel will read through and attenpt to process
all input records and report all errors encountered. |If a
fatal error occurs, then the nodel will not attenpt to execute

t he nodel cal cul ati ons.
2.2 REGULATORY DEFAULT OPTI ON

The regul atory default option is controlled fromthe
MODELOPT keyword on the CO pathway. As its nane inplies, this
keyword controls the selection of nodeling options. It is a
mandat ory, non-repeatable keyword, and it is an especially
i mportant keyword for understanding and controlling the
operation of the I SC nodels. As noted in Section 1, the
regul atory default options, as specified in the Guideline on
Air Quality Models, are truly the default options for the |ISC
nodels. That is to say that, unless specified otherw se
t hrough the avail abl e keyword options, the | SC nodels inpl enent
the foll ow ng regul atory options:

Use stack-tip downwash (except for Schulman-Scire
downwash);

Use buoyancy-induced dispersion (except for
Schulman-Scire downwash);

Do not use gradual plume rise (except for building
downwash);

Use the calms processing routines;

Use upper-bound concentration estimates for sources
influenced by building downwash from super-squat
buildings;

Use default wind profile exponents; and

Use default vertical potential temperature gradients.
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Rat her than specifying options with nunmeric switches, the
paraneters used for the MODELOPT keyword are character strings,
cal l ed "secondary keywords," that are descriptive of the option
bei ng sel ected. For exanple, to ensure that the regulatory
default options be used for a particular run, the user would
i nclude the secondary keyword "DFAULT" on the MODELOPT i nput.
The presence of this secondary keyword tells the nodel to
override any attenpt to use a non-regul atory default option.
The nodel will warn the user if a non-regulatory option is
selected along with the DFAULT option, but will not halt
processing. For regulatory nodeling applications, it is
strongly suggested that the DFAULT switch be set, even though
the nodel defaults to the regulatory options without it.

For any application in which a non-regulatory option is to
be sel ected, the DFAULT switch nmust not be set, since it would
ot herwi se override the non-regul atory option. The
non-regul atory options are al so specified by descriptive
secondary keywords, such as "NOBID' to specify the option not
to use buoyancy-i nduced dispersion. (A programrer note: these
nodel i ng option keywords al so correspond to the Fortran | ogi cal
vari abl e names used to control the options in the I SC conputer
code. This is one reason why they are limted to six
characters, .e.g., DFAULT instead of DEFAULT, since the
standard Fortran | anguage (ANSI, 1978) only allows variable
nanes up to six characters in |length).

The MODELOPT keyword, which is also used to specify the
sel ection of rural or urban dispersion paraneters, and
concentration or deposition values, is described in nore detai
in the Section 3.2.2.

2-8



2.3 MODEL STORAGE LIMTS

The | SC nodel s have been designed using a static storage
al | ocati on approach, where the nodel results are stored in data
arrays, and the array limts are controlled by PARAMETER
statenents in the Fortran conputer code. These array limts
al so correspond to the limts on the nunber of sources,
receptors, source groups and averagi ng periods that the nodel
can accept for a given run. Depending on the anount of nenory
avai l abl e on the particul ar conputer system being used, and the
needs for a particular nodeling application, the storage limts
can easily be changed by nodi fyi ng the PARAMETER st at enents and
reconpiling the nodel. Section 4.2.2 of this volunme and Vol une
1l of the User’s Cuide provide nore informtion about
nodi fying the storage |imts of the nodels.

The limts on the nunber of receptors, sources, source
groups, averaging periods, and events (for |ISCEV nodel) are
initially set as follows for the three nodels for the DOS and
ext ended nenory (EM versions on the PC

PARAVETER Limt
Nanme Controll ed | SCST | SCEV | SCLT
NREC Nurber of 500 (DOs) - 500 (DOS)
Receptors | 1200 (EM 1200 (EM
NSRC Nurber of 100 (DOS) 100 (DOS) 50 (DOS)
Sour ces 300 (EM 500 (EM 300 (EM
NGRP Nurber of 2 (DCs) 25 (DOS) 3 (DCOS)
Sour ce 4 (EM 50 (EM 5 (EM
G oups
NAVE Nunber of 2 (DCS) 4 ( DOS) -
Short Term 4 (EM 4 (EM
Aver ages
NEVE Nunber of - 2500 ( DOs) -
Event s 5000 (EM

Fortran PARAMETER statenents are also used to specify the
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array limts for the nunber of output types (CONC, DEPCS, DDEP,
and/ or WDEP) available with the | SCST nodel (NTYP, initially
set to 2 for the DOS version and 4 for the EMversion); the
nunber of high short termval ues by receptor to store for the

| SCST nodel (NVAL, initially set to 2 for the DOS version and 6
for the EMversion); the nunmber of overall naxi mum values to
store (NMAX, initially set to 50 for ISCST and to 10 for Long
Term); and the nunber of x-coordinates and y-coordi nates that
may be included in the optional terrain grid file (MXTX and
MXTY, initially set to 101 for the DOS version of Short Term
201 for the DOS version of Long Term and 601 for the EM
ver si on of both nodel s).

In addition to the paraneters nentioned above, paraneters
are used to specify the nunber of gridded receptor networks in
a particular run (NNET), and the nunber of x-coordinate (or
di stance) and y-coordinate (or direction) values (I XMand I YM
for each receptor network. Initially, the nodels allow up to 5
receptor networks (of any type), and up to 50 x-coordinates (or
di stances) and up to 50 y-coordinates (or directions). The
source arrays also include Iimts on the nunber of variable
em ssion rate factors per source (NQF, initially set to 24 for
the DOS version of Short Termand 96 for the EM version of
Short Term and to 36 for the DOS version of Long Term and 144
for the EMversion of Long Tern), the nunber of sectors for
direction-specific building dinensions (NSEC, initially set to
36 for Short Termand 16 for Long Term, and the nunber of
settling and renoval categories (NPDVAX, initially set to 10
for the DOS version of Short Termand 20 for the EM version of
Short Term and both versions of Long Term.
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2.4 SETTING UP A SI MPLE RUNSTREAM FI LE

This section goes through a step-by-step description of
setting up a sinple application problem illustrating the nost
comonly used options of the |ISCST nodel. The | SCST i nput
runstreamfile for the exanple problemis shown in Figure 2-1.

The renai nder of this section explains the various parts of
the input file for the I SCST nodel, and also illustrates sone
of the flexibility in structuring the input file.
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CO STARTING

CO TITLEONE A Simple Example Problem for the ISCST Model
CO MODELOPT DFAULT RURAL CONC

CO AVERTIME 3 24 PERIOD

CO POLLUTID SO2

CO RUNORNOT RUN

CO FINISHED

SO STARTING

SO LOCATION STACK1POINT 0.0 0.0 00

SO SRCPARAM STACK11.00 35.0 432.0 11.7 2.4

SO BUILDHGT STACK1 34.34.34.34.34.34. 34. 34. 34. 34. 34. 34.

SO BUILDHGT STACK1 34. 34. 34. 34. 34. 34. 34. 34. 34. 34. 34. 34.

SO BUILDHGT STACK1 34.34.34.34.34.34. 34. 34. 34. 34. 34. 34.

SO BUILDWID STACK1 35.43 36.45 36.37 35.18 32.92 29.66 25.50 20.56
SO BUILDWID STACK1 15.00 20.56 25.50 29.66 32.92 35.18 36.37 36.45
SO BUILDWID STACK1 35.43 33.33 35.43 36.45 0.00 35.18 32.92 29.66
SO BUILDWID STACK1 25.50 20.56 15.00 20.56 25.50 29.66 32.92 35.18
SO BUILDWID STACK1 36.37 36.45 35.43 33.33

SO SRCGROUP ALL

SO FINISHED

RE STARTING

RE GRIDPOLR POL1 STA

RE GRIDPOLR POL1 ORIG 0.0 0.0

RE GRIDPOLR POL1 DIST 100. 200. 300. 500. 1000.
RE GRIDPOLR POL1 GDIR 36 10. 10.

RE GRIDPOLR POL1 END

RE FINISHED

ME STARTING

ME INPUTFIL PREPIT.BIN UNFORM

ME ANEMHGHT 20 FEET

ME SURFDATA 94823 1964 PITTSBURGH
ME UAIRDATA 94823 1964 PITTSBURGH
ME FINISHED

OU STARTING

OU RECTABLE ALLAVE FIRST SECOND
OU MAXTABLE ALLAVE 50

OU FINISHED

FI GURE 2-1. | NPUT RUNSTREAM FI LE FOR | SCST MODEL FOR SAMPLE
PROBLEM

2.4.1 A Sinple Industrial Source Application

2-12




For this sinple tutorial, an application is selected
i nvol ving a single point source of SO that is subject to the
i nfluences of building dowmwash. The source consists of a
35-neter stack with a buoyant rel ease that is adjacent to a

building. W will assune that the stack is situated in a rural
setting with relatively flat terrain within 50 kil ometers of
the plant. A polar receptor network will be placed around the

stack location to identify areas of naxi mum i npact.

2.4.2 Selecting Mddeling Options - CO Pat hway

The nodeling options are input to the nodel on the Control
pat hway. The mandatory keywords for the CO pathway are |isted
bel ow. A conplete listing of all keywords is provided in
Appendi x B.

STARTI NG - Indicates the beginning of inputs for the
pat hway; this keyword is mandatory on each of
t he pat hways.

TI TLEONE - A user-specified title line (up
to 68 characters) that will appear on each page
of the printed output file (an optional second
title line is also available with the keyword
TI TLETVO) .

MODELOPT - Controls the nodeling options selected for a
particular run through a series of secondary
keywor ds.

AVERTI ME - ldentifies the averagi ng periods to be
calculated for a particular run.

POLLUTID - Identifies the type of pollutant being nodel ed.

At the present tine, this option only

i nfluences the results if SO is nodeled with
urban di spersion in the regul atory default
node, when a half-life of 4 hours is used to
nodel exponential decay.

RUNORNOT - A special keyword that tells the nodel whether

to run the full npdel executions or not. |If
the user selects not to run, then the runstream
setup file will be processed and any i nput
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errors reported, but no dispersion calculations
wi ||l be nade.

FINISHED - Indicates that the user is finished with the
i nputs for this pathway; this keyword is al so
mandat ory on each of the other pathways.

The first two keywords are fairly self-explanatory. As
di scussed above in Section 2.2, the MODELOPT keyword on the CO
pathway is pivotal to controlling the nodeling options used for
a particular run. For this exanple, we intend to use the
regul atory default options, so we will include the "DFAULT"
keyword on our MODELOPT input inage. W also need to identify
whet her the source being nodeled is in a rural or an urban
environnment (see Section 8.2.8 of the Guideline on Air Quality
Model s for a discussion of rural/urban determ nations). For
this exanple we are assumng that the facility is in a rura
setting. W also need to identify on this input imge whether
we want the nodel to cal cul ate concentration val ues or
deposition values. For this exanple, we are cal cul ating
concentration values. After the first three input records our
input file will ook something |ike this:

CO STARTING
‘LEONE A Simple Example Problem for the ISCST Model
JDELOPT DFAULT RURAL CONC
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Note that the title paraneter field does not need to be in
guot ati ons, even though it represents a single paraneter. The
nodel sinply reads whatever appears in colums 13 through 80 of
the TITLEONE card as the title field, w thout changing the

| ower case to upper case letters. Leading blanks are therefore
significant if the user wishes to center the title within the
field. Note also that the spacing and order of the secondary
keywords on the MODELOPT card are not significant. A MODELOPT
card that |ooked like this:

CO MODELOPT RURAL CONC DFAULT

woul d have an identical result as the exanple above. It is
suggested that the user adopt a style that is consistent and
easy to read. A conplete description of the avail abl e nodeling
options that can be specified on the MODELOPT keyword is
provided in Section 3.

Since the pollutant in this exanple is SO, we w ||
probably need to cal cul ate average val ues for 3-hour and
24-hour tinme periods, and we also need to cal cul ate averages
for the full annual tine period. Qur runstreamfile m ght
therefore | ook sonething like this after adding two nore
keywor ds:

CO STARTING
‘LEONE A Simple Example Problem for the ISCST Model
)DELOPT DFAULT RURAL CONC
ERTIME 3 24 PERIOD
ILLUTID SO2

Not e again that the order of the paraneters on the AVERTI MVE
keyword is not critical, although the order of the short term
averages given on the AVERTIME keyword will al so be the order
in which the results are presented in the output file. The
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order of the keywords within each pathway is also not critical
in nost cases, although the intent of the input runstreamfile
may be easier to decipher if a consistent and |ogical order is
followed. It is suggested that users follow the order in which
the keywords are presented in Section 3, in Appendix B, and in
the Quick Reference, unless there is a clear advantage to doi ng
ot herw se.

The only remai ni ng nmandatory keywords for the CO pat hway
are RUNORNOT and FINISHED. W will set the RUNORNOT switch to
RUN for this exanple. |If a user is unsure about the operation
of certain options, or is setting up a conplex runstreamfile
to run for the first tinme, it nay be desirable to set the nodel
NOT to run, but sinply to read and anal yze the input file and
report any errors or warning nessages that are generated. Once
the input file has been debugged using these descriptive
error/warni ng nessages, then the RUNORNOT switch can be set to
RUN, avoi ding a possible costly waste of resources generating
erroneous results. Even if the nodel is set NOT to run, all of
the inputs are sunmarized in the output file for the user to
revi ew

Qur conplete runstreamfile for the CO pathway may | ook
sonmething |ike this:

CO STARTING
‘LEONE A Simple Example Problem for the ISCST2 Model
JDELOPT DFAULT RURAL CONC
ERTIME 3 24 PERIOD
ILLUTID SO2
INORNOT RUN
{ISHED
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The followi ng set of runstreaminages has a nore structured
| ook, but it is equivalent to the exanpl e above:

CO STARTING
=ONE A Simple Example Problem for the ISCST2 Model
ELOPT DFAULT RURAL CONC
RTIME 3 24 PERIOD
.UTID SO2
ORNOT RUN
{ISHED

Since the pathway IDis required to begin in colum 1 (see
Section 2.4.8 for a discussion of this restriction), the nodel
wi |l assune that the previous pathway is in effect if the
pathway field is left blank. The nodel will do the same for
bl ank keyword fields, which will be illustrated in the next
section.

In addition to these mandatory keywords on the CO pat hway,
the user may sel ect optional keywords to specify that el evated
terrain heights will be used (the default is flat terrain), to
all ow the use of receptor heights above ground-|evel for
flagpol e receptors, to specify a decay coefficient or a
hal f-1ife for exponential decay, and to generate an input file
containing events for processing wth the EVENT nodel. The
user also has the option of having the nodel periodically save
the results to a file for later re-starting in the event of a
power failure or other interruption of the nodel’s execution.
These options are described in nore detail in Section 3 of this
vol une.

2.4.3 Specifying Source Inputs - SO Pat hway

Besi des the STARTI NG and FI Nl SHED keywords that are
mandatory for all pathways, the Source pathway has the
foll ow ng mandatory keywords:
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LOCATION - Identifies a particular source ID and specifies
the source type and | ocation of that source.

SRCPARAM - Specifies the source paraneters for a
particular source ID identified by a previous
LOCATI ON card.

SRCGROUP - Specifies how sources will be grouped for
cal cul ati onal purposes. There is always at
| east one group, even though it may be the
group of ALL sources and even if there is only
one source.
Since the hypothetical source in our exanple problemis
i nfluenced by a nearby building, we also need to include the

optional keywords BU LDHGT and BU LDWD in our input file.

The input file for the SO pathway for this exanple wl|
| ook sonething like this:

SO STARTING
CATION STACK1 POINT 0.0 0.0 0.0
CPARAM STACK1 1.00 35.0 432.0 117 2.4
ILDHGT STACK1 34.34.34.34.34.34.34.34. 34. 34. 34. 34.
ILDHGT STACK1 34.34.34.34.34.34.34.34.34.34.34. 34.
ILDHGT STACK1 34.34.34.34.34.34.34.34. 34. 34. 34. 34.
ILDWID STACK1 35.43 36.45 36.37 35.18 32.92 29.66 25.50 20.56
ILDWID STACK1 15.00 20.56 25.50 29.66 32.92 35.18 36.37 36.45
ILDWID STACK1 35.43 33.33 35.43 36.45 0.00 35.18 32.92 29.66
ILDWID STACK1 25.50 20.56 15.00 20.56 25.50 29.66 32.92 35.18
ILDWID STACK1 36.37 36.45 35.43 33.33
CGROUP ALL
lISHED

There are a few things to note about these inputs.
Firstly, the source ID (STACKL in this exanple) is an
al phanuneric paraneter (up to eight characters) that identifies
the inputs for different keywords with a particular source. It
I's crucial that the source be identified wth a LOCATION card
bef ore any ot her keyword nmakes reference to that source, since
this identifies the source type (PONT in this case), and
t herefore which paranmeters the nodel wll allow Besides PO NT
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sources, the | SC nodels also all ow VOLUME, AREA, and OPENPI T
sources to be specified.

Another thing to note is that there are 36 buil ding
hei ghts and 36 building widths entered on the appropriate
keywor ds, one value for each 10 degree sector beginning with
the 10 degree flow vector (direction toward which the wind is
bl owi ng), and continuing cl ockwi se. Since the user could not
fit all 36 values on a single record, the pathway, keyword and
source ID were repeated as nany tines as were necessary. In
this case there were 12 val ues given on each of three lines for
t he buil ding heights, and ei ght val ues on each of four lines
plus a line of four values for building widths. There could
have been fewer or nore lines as |ong as exactly 36 val ues were
entered before starting with a new keyword. Since all of the
bui | di ng hei ghts were the same across the sectors (fairly
realistic for the height but not for wi dths, unless the
structure was circular), there is a short cut available for
speci fying nuneric input in the runstreamfiles for the new
nodel s. The user can specify "repeat values" by entering a
field such as "36*34.0" as a paraneter for the BU LDHGT

keyword. The nodel wll interpret this as "36 separate
entries, each with a value of 34.0," and store the values in
the appropriate arrays within the nodel. Since the nodel nust

identify this as a single paraneter field, there nust not be
any spaces between the repeat-value and the value to be
r epeat ed.

The final keyword before finishing the SO pat hway nust be
t he SRCGROUP keyword. In this exanple, since there is only one
source, we have taken advantage of a short cut provided by the
nodel by specifying a source group ID (which may be up to eight
characters) of ALL. Wenever this card appears in an input
file, it will generate a source group with a source-group |ID of
ALL, consisting of all sources defined for that run. The
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sources do not have to be explicitly identified. 1In a run

i nvolving multiple sources, the user nmay specify multiple
source groups by repeating the SRCGROUP keyword. The use of
the SRCGROUP card is explained in nore detail in Section 3.

Usi ng sonme of the formatting options di scussed above, the
SO pat hway for our exanple nay ook |like this, with the sane
result as above:

SO STARTING
ATION STACK1 POINT 0.0 0.0 00

tSource QS HS TS VS DS
meters: e e
PARAM STACK1 1.00 35.0 432. 117 24

DHGT STACK1 36*34.

DWID STACK1 35.43 36.45 36.37 35.18 32.92 29.66 25.50 20.56
STACK1 15.00 20.56 25.50 29.66 32.92 35.18 36.37 36.45
STACK1 35.43 33.33 35.43 36.45 0.00 35.18 32.92 29.66
STACK1 25.50 20.56 15.00 20.56 25.50 29.66 32.92 35.18
STACK1 36.37 36.45 35.43 33.33

GROUP ALL

lISHED

This version of the SO pathway inputs illustrates the use of
the comment card to |abel the stack paranmeters on the SRCPARAM
card, i.e., QS for emssion rate (g/s), HS for stack hei ght
(m, TS for stack exit tenperature (K), VS for exit velocity
(ms), and DS for stack dianeter (m. A conplete description
of the source paraneter card, with a list of paraneters for
each source type, is provided in Section 3.3 and in Appendi x B.

O her optional inputs that nay be entered on the SO
pat hway i ncl ude specifying variable em ssion rate factors for
sources whose em ssions vary as a function of nonth, season,
hour - of - day, STAR category, or season and hour-of -day (see
Section 3.3.4 for nore details). The nunber of factors entered
depends on the option selected, and factors may be input for
single sources or for a range of sources. Qher keywords all ow
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the user to specify settling velocity categories, nass
fractions, and reflection coefficients for sources of |arge
particul ates that experience settling and renoval of the
pollutant as it is dispersed and transported downw nd. This
option is also explained in nore detail in Section 3.

2.4.4 Specifying a Receptor Network - RE Pat hway

As mentioned above, this exanple will illustrate the use
of a single polar receptor network centered on the stack
| ocation. QO her options avail able on the REceptor pathway
i ncl ude specifying a Cartesian grid receptor network,
speci fying discrete receptor locations in either a polar or a
Cartesian system and specifying the | ocation of receptors
al ong the boundary around a particul ar source. These other
options are described in nore detail in Section 3.4.

For this exanple we will specify a polar network with
receptors |located at five downw nd di stances for every
10-degree flow vector around the plant. There will be a total
of 180 receptors. The RE pathway for this exanple will | ook
sonmething |ike this:

RE STARTING
JPOLR POL1 STA
POL1 ORIG 0.0 0.0
POL1 DIST 100. 200. 300. 500. 1000.
POL1 GDIR 36 10. 10.
POL1 END
IISHED

The first thing to note about these inputs is that there
Is a new set of keywords, including sonething that |ooks |ike a
STArting and ENDing. |In fact the GRIDPOLR keyword can be
t hought of as a "sub-pathway,"” in that all of the information
for a particular polar network nust be in contiguous records,
and that the starting and ending of the sub-pathway are
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identified. The order of secondary keywords within the
sub-pathway is not critical, simlar to the main pathways. Each
card nmust be identified with a network ID (up to eight

al phanuneric characters), in this case it is "POL1." Miltiple
net works nmay be specified in a single nodel run. The nodel
waits until the END secondary keyword is encountered to set the
vari abl es, which may include terrain heights for receptors on
el evated terrain or flagpole receptor heights if those options
are being exercised by the user. The use of these optional
secondary keywords is described in detail in Section 3.4.

For this exanple, the ORI G secondary keyword specifies the
| ocation of the origin, in (X Y) coordinates, for the polar
network being defined. This network is centered at the sane
(X,Y) location as the source specified above. The ORI G keyword
is optional, and the nodel will default to an origin of (0.0,
0.0) if it is omtted. The DI ST keyword identifies the
di stances al ong each direction radial at which the receptors
will be located. In this case there are five distances. Mre
coul d be added by addi ng values to that input card or by
i ncluding a continuation card, if needed. The GDI R keyword
specifies that the nodel will Generate Dl Rection radials for
the network, in this case there will be 36 directions,
begi nning with the 10 degree fl ow vector and increnenting every
10 degrees clockwi se. The user may elect to define Discrete
DI Rection radials instead by using the DD R keyword in place of
the GDI R keyword.

2.4.5 Specifying the Meteorol ogical |Input - ME Pat hway

The MEt eorol gy pat hway has the foll ow ng three mandatory
keywor ds (besi des STARTI NG and FI Nl SHED, of course):

| NPUTFIL - Specifies the filename and fornmat for the input
net eorol ogi cal data file.
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ANEMHGHT - Specifies the anenoneter height for the w nd
data to be used for the nodeling run.

SURFDATA - Specifies informati on about the surface
net eor ol ogi cal data which will be used in the
nodel i ng.

UAI RDATA - Specifies information about the upper air
net eorol ogi cal data (i.e. mxing heights) which
will be used in the nodeling.
For the purposes of this exanple we will assune that the
net eorol ogi cal data file is a fornmatted ASCII file in the
default format for | SCST3 that was generated by the PCRAMVET
nmet eor ol ogi cal preprocessor program The filenane is
PREPI T. ASC (the sanple file that is provided on the SCRAM BBS
with the | SCST3 nodel), and it consists of twenty days of data
for Pittsburgh, PA from 1964. The runstream i nages for the
VEt eor ol ogy pat hway woul d | ook sonething like this:

ME STARTING
ITFIL PREPIT.ASC
VMHGHT 20 FEET
FDATA 94823 1964 PITTSBURGH
\DATA 94823 1964 PITTSBURGH
{ISHED

The first parameter on the I NPUTFIL keyword is the
filenane, which can be entered as a full DOS pat hnane,
i ncluding the drive specification and subdirectories, up to a
total of 40 characters. The second paraneter is the format of
the neteorology data file. In this case the secondary keyword
is blank, indicating that the neteorol ogical data file is an
ASCII file in the default format for the nodel. Another option
woul d be to place the secondary keyword UNFORM fol | owi ng t he
filename, in which case the nodel will assune an unfornmatted
net eorol ogi cal data file of the type generated by PCRAMVET
The order of variables assuned for the ASCII file input is as
follows: year, nonth, day, hour, flow vector, w nd speed
(ms), tenperature (K), stability category, rural m xing height
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(m, and urban mixing height (m. GCher user options for
speci fying the format for ASCI|I neteorology files are described
nore fully in Section 3.5. 1.

The ANEMHGHT keyword is inportant because the input w nd
speed data are adjusted fromthe anenoneter height to the
rel ease height for nodel calculations, so that differences in
anenonet er height can significantly effect the nodel ed results.
For National Wather Service (NWS) data, the user should check
records (e.g. the Local Cimtological Data summary report) for
the particular station to determ ne the correct anenoneter
hei ght for the data period used in the nodeling, since the
anenonet er | ocation and hei ght may change over tinme. The nodel

wi |l assunme that the anenoneter height is in nmeters, unless the
secondary keyword "FEET" is included in the runstreami mage, as
illustrated in this exanple. The nodel will convert inputs in

feet to neters.

The final two mandatory inputs identify the |ocation and
data period of the input neteorological data. A separate
keyword is used for the surface neteorol ogi cal data and for the
upper air (mxing height) data. The parameters on these cards
are the station nunber (e.g. WBAN nunber for NWS stations), the
data period (year), and a station nane. It is inportant that
t hese inputs be provided correctly since the nodel conpares the
station nunber and year fromthe runstreaminput file with
val ues provided in the first record of the neteorology file.
The user may al so optionally input the (X Y) coordinates for
the location of the station(s), although these val ues are not
currently used by the nodel.

O her optional keywords avail able on the ME pat hway
provide the user with options to specify selected days to
process fromthe nmeteorological data file, a wind direction
rotation correction term and user-specified wi nd speed profile
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exponents and/or vertical potential tenperature gradients. The
wi nd profile exponents and potential tenperature gradients are
i gnored (and a warni ng nessage generated) if the regulatory
default option is selected. These optional inputs are
described in nore detail in Section 3.5.

2.4.6 Selecting Qutput Options - QU Pat hway

Al'l of the keywords on the Qutput pathway are optional,
al t hough the nodel will warn the user if no printed outputs are
requested and will halt processing if no outputs (printed
results or file outputs) are selected. The printed table
keywor ds are:

RECTABLE - Specifies the selection of high value by
receptor table output options.

MAXTABLE - Specifies the selection of overall naxinmm
val ue tabl e output options.

DAYTABLE - Specifies the selection of printed results (by
receptor) for each day of data processed (this
option can produce very large files and such be
used with care).
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The RECTABLE keyword corresponds to the option for
hi ghest, second-hi ghest and third-highest val ues by receptor
available in the old I SCST nodel. The MAXTABLE keyword
corresponds to the maxi num 50 table option available in the old
| SCST nodel. For both of these keywords, the user has
additional flexibility to specify for which short term
averagi ng periods the outputs are selected. For the MAXTABLE
keyword the user can al so specify the nunber of overall maxi nmum
val ues to sunmmari ze for each averaging period selected, up to a
maxi mrum nunber controlled by a paraneter in the conputer code.

For this exanple problemwe will select the highest and
second- hi ghest val ues by receptor, and the nmaxi num 50 val ues
for all averaging periods. These QU pathway inputs will | ook

sonmething |ike this:

OU STARTING
TABLE ALLAVE FIRST SECOND
TABLE ALLAVE 50
{ISHED

To sinplify the input for users who request the sane
printed table output options for all averagi ng periods, these
keywor ds recogni ze the secondary keyword "ALLAVE" as the first
paraneter for that purpose. |In order to obtain the overal
maxi mrum 10 val ues for the 24-hour averages only, then the QU
pat hway i mages woul d | ook |ike this:

OU STARTING
TABLE ALLAVE FIRST SECOND
TABLE 24 10
{ISHED

It should al so be noted that these output table options apply
only to the short-term averagi ng periods, such as the 3-hour
and 24-hour averages used in our exanple. |If the user has

sel ected that PERI OD averages be cal cul ated (on the CO AVERTI ME
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keyword), then the output file will automatically include a
tabl e of period averages sumari zed by receptor (the RECTABLE
option does not apply since there is only one period val ue for
each receptor). In addition, the printed output file wll

i nclude tables summari zing the hi ghest val ues for each
averagi ng peri od and source group.

O her options on the QU pathway include several keywords
to produce output files for specialized purposes, such as
generating contour plots of high values, identifying
occurrences of violations of a particular threshold value (e.qg.
a NAAQS), and for postprocessing of the raw concentration data.
These options are described in detail in Section 3.6.

The conplete input runstreamfile for this sinple exanple
is shown in Figure 2-2. Note that a consistent style has been
used for formatting and structuring the file in order to
i mprove its readability. This input file is conparable to the
version shown earlier in Figure 2-1, which used a sonewhat
different style.
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CO STARTING
TITLEONE A Simple Example Problem for the ISCST2 Model
MODELOPT DFAULT RURAL CONC
AVERTIME 3 24 PERIOD
POLLUTID SO2
RUNORNOT RUN
CO FINISHED

SO STARTING
LOCATION STACK1 POINT 0.0 0.0 00

**PointSource QS HS TS VS DS
** Parameters: - e -
SRCPARAM STACK1 1.00 35.0 432. 11.7 24

BUILDHGT STACK1 36*34.

BUILDWID STACK1 35.43 36.45 36.37 35.18 32.92 29.66 25.50 20.56
STACK1 15.00 20.56 25.50 29.66 32.92 35.18 36.37 36.45
STACK1 35.43 33.33 35.43 36.45 0.00 35.18 32.92 29.66
STACK1 25.50 20.56 15.00 20.56 25.50 29.66 32.92 35.18
STACK1 36.37 36.45 35.43 33.33

SRCGROUP ALL

SO FINISHED

RE STARTING
GRIDPOLR POL1 STA
POL1 ORIG 0.0 0.0
POL1 DIST 100. 200. 300. 500. 1000.
POL1 GDIR 36 10. 10.
POL1 END
RE FINISHED

ME STARTING
INPUTFIL PREPIT.ASC
ANEMHGHT 20 FEET
SURFDATA 94823 1964 PITTSBURGH
UAIRDATA 94823 1964 PITTSBURGH
ME FINISHED

OU STARTING
RECTABLE ALLAVE FIRST SECOND
MAXTABLE ALLAVE 50

OU FINISHED

FI GURE 2-2. EXAMPLE | NPUT RUNSTREAM FI LE FOR SAMPLE PROBLEM

2.4.7 Using the Error Message File to Debug the Input Runstream
File

The previous sections in this tutorial have |ead through
the step-by-step construction of a sanple runstreaminput file
for ISCST. This sinple exanple problemillustrated the usage
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of the nost commonly used options of the | SCST nodel. However,
many real -tinme applications of the nodel will be nuch nore
conpl ex than this exanple, perhaps involving nultiple sources
and source groups, nultiple receptor networks, the addition of
di screte receptor |ocations, and/or elevated terrain heights.
Since humans are prone to nmake errors fromtine to tinme, an
effort has been nade to devel op i nproved error handling
capabilities for the I SC nodels.

The error handling capabilities of the | SC nodels are
designed to acconplish two things for the user. First, the
nodel shoul d read through the conplete input file and report
all occurrences of errors or suspect entries before stopping,
rat her than stopping on the first instance (and every instance
thereafter) of an error in the input file. Second, the nodel
shoul d provide error and warni ng nessages that are detailed and
descriptive enough that they will help the user in his/her
effort to debug the input file. The remainder of this section
provi des of brief introduction to the use of the nodel’s error
handl i ng capabilities. Appendix E of this volunme provides nore
details about the error handling provided by the |ISC nodel s,
including a listing and explanation of all error and other
types of nessages generated by the nodels.

The | SC nodel s generate nessages during the processing of
the input data and during the execution of nodel calcul ations.
These nessages i nformthe user about a range of possible
condi tions including:

Errors that will halt any further processing, except to
identify additional error conditions;

Warnings that do not halt processing but indicate a
possible errors or suspect conditions; and

Informational messages that may be of interest to the

user but have no direct bearing on the validity of the
results.
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As the nodel encounters a condition for which a nessage is
generated, the nodel wites the nessage to a tenporary storage
file. At the conpletion of the setup processing for a run, and
at the conpletion of the nodel cal cul ations, the nodel rereads
the nessage file and generates a summary of the nessages which
is included in the main printed output file. |If the processing
of the nodel setup information indicates no errors or warnings,
and the user has selected the option to RUN the nodel
cal cul ations on the CO RUNOCRNOT card, then the nodel wll
sinply wite a statenment to the print file that the nodel setup
was conpl eted successfully. Oherwi se, the nodel will report a

summary of the nessages encountered. The summary of nodel
setup nessages that woul d be generated for the exanple problem
if the option NOT to run was chosen is shown in Figure 2-3.
This summary table reports the total nunber of occurrences for
each of the nessage types, and lists the detail ed nessage for
any fatal errors or warning nessages that were generated. In
this case, since there were no errors or suspicious conditions
in the setup file, there are no error or warning nessages
l'isted.
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An exanpl e of the warning nessage that woul d have been
generated had we |left out the card on the RE pat hway that
specifies the origin of the polar receptor network is shown
bel ow:

RE W220 39 REPOLR: Missing Origin (Use Default = 0,0) In GRIDPOLR ~ POL1
X

X X
X X
X Hints

X
Detailed error/warning message

I X X X

X
Subroutine from which message is generated

XX X X X X X

X
Line number of file where message occurred

ssage code - including message type (E, W, 1) and message number

1y ID where message originated

Since this is a warning nessage, it would have appeared at the
end of the nmessage sunmary table in the output file, but it
woul d not have halted processing of the data. The last item on
the nmessage line, "Hints," may include such information as the
keyword or paraneter nanme causing the error, the source |ID,
group IDor (as in this case) the network ID involved, or
perhaps the date variable identifying when the nessage occurred
during the processing of the neteorol ogi cal data, such as an

I nformati onal nessage identifying the occurrence of a calm

W nd.

For new users and for particularly conplex applications,
it is strongly recoomended that the nodel first be run with the
RUNORNOT keyword (on the CO pathway) set NOT to run. In this
way, the user can determne if the nodel is being setup
properly by the runstreamfile before conmtting the resources
to performa conplete run. The user should make a point of
exam ni ng any warni ng nessages carefully to be sure that the
nodel is operating as expected for their application, since
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t hese nessages will not halt processing by the nodel. In nost

cases, the detail ed nmessages will provide enough infornmation
for the user to determne the |ocation and nature of any errors
in the runstreamsetup file. |If the intent of the nessage is

not i mredi ately clear, then the user should refer to the nore
detail ed descriptions provided in Appendix E for the particul ar
error code generat ed.

I n deci phering the error and warni ng nessages, the line
nunber provided as part of the nessage may be particularly
hel pful in locating the error within the input file. However,
if it is an error of om ssion that is caught by the error
checking performed at the conpletion of inputs for a pathway,
then the line nunmber will correspond to the last record for
that pathway. The user may need to exanmi ne all of the nessages
carefully before locating the error or errors, especially since
a single occurrence of certain types of errors nay lead to
other error conditions being identified later in the input file
whi ch do not really constitute errors in thenselves. An
exanple of this is provided in Figure 2-4, which shows sone
i nputs for the SO pat hway where the buil di ng di nensi on keywords
have been typed incorrectly, and the associated |ist of error
nmessages. Since continuation cards were being used for the
buil ding width inputs, and the keyword was entered incorrectly
on the first line, the subsequent records were al so taken by
the nodel to be invalid keyword inputs. Wile the error
nessages are the same for these records, the nessage origi nates
froma different part of the nodel (SUBROUTI NE SOCARD) for the
records with the bl ank keyword.
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Since the detailed error and warni ng nessages are listed
in the output file as part of the nmessage sunmary table, there
will generally not be a need for the user to exanine the
contents of the detailed nessage file. For this reason, the
default operation of the nodel is to wite the nessages that
are generated by a particular run to a tenporary file that is
del eted when the run is conpleted. |If the user wi shes to
exam ne the conplete |ist of detail ed nessages (of all types),
there is an optional keyword avail abl e on the CO pat hway for
t hat purpose. The ERRORFIL keyword, which is described in
detail in Section 3.2.7, allows the user to save the conplete
list of detailed nmessages to a user-specified fil enane.

***Message Summary For ISC3 Model Setup ***

- Summary of Total Messages ——----

A Total of 0 Fatal Error Message(s)
A Total of 0 Warning Message(s)
A Total of 0 Information Message(s)

swwweres EATAL ERROR MESSAGES ™+
Fkk NONE dkk

Fkdkdkkk WARN'NG MESSAGES Fkkkkkkk
*kk NONE Fekek

*** SETUP Finishes Successfully ***

FI GURE 2-3. EXAMPLE MESSAGE SUMVARY TABLE FOR RUNSTREAM SETUP
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SO STARTING

LOCATION STACK1 POINT 0.0 0.0 00
**PointSource QS HS TS VS DS
**Parameters: = —— - - —

SRCPARAM STACK1 1.00 35.0 4320 11.7 2.4

BUILDHTS STACK1 36*34.

BUILDWTS STACK1 35.43 36.45 36.37 35.18 32.92 29.66 25.50 20.56
STACK1 15.00 20.56 25.50 29.66 32.92 35.18 36.37 36.45
STACK1 35.43 33.33 35.43 36.45 0.00 35.18 32.92 29.66
STACK1 25.50 20.56 15.00 20.56 25.50 29.66 32.92 35.18
STACK1 36.37 36.45 35.43 33.33

SRCGROUP ALL

SO FINISHED

*** Message Summary For ISC3 Model Setup ***
- Summary of Total Messages ——----

A Total of 6 Fatal Error Message(s)

A Total of 0 Warning Message(s)

A Total of 0 Information Message(s)

e EATAL ERROR MESSAGES
SOE105 17 EXKEY . Invalid Keyword Specified. The Troubled Keyword is BUILDHTS
SOE105 18 EXKEY : Invalid Keyword Specified. The Troubled Keyword is BUILDWTS
SOE105 19 SOCARD: Invalid Keyword Specified. The Troubled Keyword is BUILDWTS
SOE105 20 SOCARD: Invalid Keyword Specified. The Troubled Keyword is BUILDWTS
SOE105 21 SOCARD: Invalid Keyword Specified. The Troubled Keyword is BUILDWTS
SOE105 22 SOCARD: Invalid Keyword Specified. The Troubled Keyword is BUILDWTS

Fkdkdkkk WARN'NG MESSAGES Fkkkkkkk
*kk NONE Fedek

** SETUP Finishes UN-successfully ***

FI GURE 2-4. EXAMPLE OF KEYWORD ERRCOR AND ASSOCI ATED MESSAGE
SUMVARY TABLE
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2.4.8 Running the Mddel and Review ng the Results

Now t hat we have a conplete and error-free runstream i nput
file, we are ready to run the nodel and then reviewthe
results. The PC-executable files available on the SCRAM BBS
open the runstreaminput and printed output files explicitly
within the nodel, so there is no need to "redirect” the 1/0 on
the conmand line using the DOS redirection synbols "< and ' >'.

The conmand line to run the sanple problem m ght | ook
sonething |like this on the PC

C.\ > SCST3 TEST- ST. | NP TEST- ST. QUT

The "c-pronpt” of DOS has been represented by the characters
"C.\>", but may appear different on different machines. The

i nportant points are that the |1 SCST3. EXE file either be in the
directory fromwhich you are attenpting to run the nodel, or in
a directory that is included on the DOS PATH conmand when t he
systemis "booted-up.” The runstreaminput filenane nust
appear first (without any DOS "redirection"” synbol), followed
by the desired output filenanme (al so without the DOS
redirection synbol), and these files nust also be |ocated in
the directory fromwhich the nodel is being executed, unless a
conpl ete DOS pat hnane is provided on the command |ine.

As nentioned above, the SCRAM PC-executable files for |ISC
open the input and output files explicitly. One reason for
this is to allow for the nodels to wite an update on the
status of processing to the PC term nal screen. For the |SCST
nodel, the nodel first indicates that setup information is
bei ng processed and then gives the Julian day currently being
processed. |If no status nessage is seen then the nodel did not
| oad into nmenory properly. |If the nodel stops after conpleting
the setup processing, then either the RUNORNOT option was set
NOT to run, or a fatal error was encountered during the setup
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processi ng. Another reason for not sending the printed output
to the default output device (i.e., to the screen or redirected
to afile), is so that any DOS error nessages will be visible
on the screen and not be witten to the printed file. One such
nessage mght be that there is insufficient nenory available to
run the program Handling of DOS error nessages may require
some know edge of DGCS, unless the neaning of the nmessage is
obvi ous.
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The order of contents and organi zation of the main output
file for the I SC nodels is presented in Figure 2-5.

Echo of | nput Runstream | mages
Summary of Runstream Setup Messages

Summary of |nputs

Sunmary of Mddeling Options
Summary of Source Data
Summary of Receptor Data
Summary of Met eorol ogy Data

Mbdel Results

Daily Results for Each Averaging Period and OQutput Type
Sel ected for Each Day Processed (If Applicable)
- DAYTABLE Keyword

PERIOD or ANNUAL Results for Each Source Goup and Qutput
Type (If Applicable)
- PERI OD or ANNUAL Paraneter on AVERTI ME Keyword

Short Term Average Results (H gh, Second H gh, etc.) by
Receptor for Each Source Goup and Qutput Type (If

Appl i cabl e)
- RECTABLE Keyword

Overal |l Maxi mum Short Term Average Results for Each Source
G oup and Qutput Type (If Applicable)
- MAXTABLE Keyword

Summary Tables of H gh Values for Each Averaging Period,
Source Group and Qutput Type (Always provided if PERI OD
or ANNUAL averages or the RECTABLE keyword are used)

Summary of Conpl ete Model Execution Messages

FI GURE 2-5. ORGANI ZATI ON OF | SCST MODEL OUTPUT FI LE

The references to "Qutput Type" in Figure 2-5 refer to the
option with the Short Term nodel to output concentration, total
deposition, dry deposition, and/or wet deposition in a single
nodel run. Each page of the output file, except for the echo
of the input file imges, is |abeled with the nodel nane and
ver si on nunber, user-specified title(s), page nunber, and, for

2-37



the PC version of the nodel, the date and tinme of the
particular run. Also included as part of the header

i nformati on for each page is a one-line summary of the nodeling
options used for that particular run. The nodeling options are
|isted as the secondary keywords used to control the options,
such as URBAN or RURAL, CONC or DEPCS, DFAULT, NOCALM etc.
(Details about the date/time routines and other PC-specific
features of the conputer code are discussed in Section 4.0 of
this Volunme and in Volunme I11.)

Since the conplete input file is normally echoed back as
part of the output file, and since processing of the inputs
stops when the QU FINI SHED card is reached, the run can be
duplicated by sinply specifying the output filenane as the
i nput runstreamfile. Alternatively, the input records could
be "cut and pasted” fromthe output file to a separate file
using a text editor. This allows for the nodel run to be
duplicated even if the original runstreamfile is not
avai | abl e.

By default, the nodels will echo each line of the input
runstreamfile to the printed output file. This provides a
conveni ent record of the inputs as originally read into the
nodel , wi thout any roundi ng of nunerical values that nay appear
in the input summary tables. As noted above, it al so neans
that the output file can be used as an input file to the nodel
to reproduce a particular application. However, for sone
applications, the length of the input runstreamfile nmay be too
cunbersone to include the entire set of inputs at the begi nning
of each output file. This nmay happen, for exanple, if a large
nunber of sources are being defined or if a | arge nunber of
di screte receptor |locations are used. For this reason, the
user is provided with the option to "turn off" the echoi ng of
the input file at any point within the runstreamfile. This is
acconpl i shed by entering the keywords "NO ECHO' in the first
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two fields anywhere within the runstreamfile. In other words,
place NOin the pathway field, followed by a space and then
ECHO. None of the input runstreamimges after the NO ECHO
will be echoed to the output file. Thus, a user may choose to
pl ace NO ECHO after the Control pathway in order to keep the
control options echoed, but suppress echoing the rest of the

i nput file.

The details of the nessage summary tabl es were di scussed
in the previous section. A portion of the summary of nodeling
option inputs is shown in Figure 2-6 for the sinple exanple
described in this section. For the new nodel, the summary of
source parameter input data includes separate tables for each
source type, rather than conbining all sources onto a single
table. In this way the col unm headi ngs are specific to the
source type.

Figure 2-7 presents an exanple of the results output for
t he second hi ghest val ues by receptor for our sanple problem
These val ues are the second hi ghest 24-hour averages at each
receptor location. Note that several of the nunbers are
followed by a "c.” This flag indicates that the average
i ncluded at | east one cal mhour during the averagi ng period.
The nunber in parentheses followi ng each concentration value is
the date corresponding to each value. The date is given as an
eight digit integer variable that includes the year (2-digits),
nont h, day, and hour corresponding to the end of the averaging
period. Since these are 24-hour averages and are based on
bl ock (end-to-end) rather than running averages, all of the
dates end on hour 24.

For each of the different types of nodel result tables,
the controlling keyword is identified above at the end of the
description. Al of the outputs of the same type, e.g. high
val ues by receptor, are printed together, and the order of
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tabl es | oops through all source groups for a particul ar
averagi ng period, and then | oops through all averagi ng peri ods.
The sunmary tables of high values at the end of the nodel
results follow the sane order of |oops. An exanple of the
sumary tables for our sanple problemis shown in Figure 2-8.
The sunmaries for all averagi ng periods have been conbi ned onto
a single figure, but woul d appear on separate pages of the
actual output file.
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**|SCST3 - VERSION 95250 *** *** A Simple Example Problem for the ISCST Model
i B 12:00:00
PAGE 1
**MODELOPTs: CONC RURAL FLAT DFAULT

***  MODEL SETUP OPTIONS SUMMARY ~ ***

**Intermediate Terrain Processing is Selected
**Model Is Setup For Calculation of Average CONCentration Values.

-- SCAVENGING/DEPOSITION LOGIC -
**Model Uses NO DRY DEPLETION. DDPLETE = F
**Model Uses NO WET DEPLETION. WDPLETE = F
**NO WET SCAVENGING Data Provided.
**Model Does NOT Use GRIDDED TERRAIN Data for Depletion Calculations

**Model Uses RURAL Dispersion.

**Model Uses Regulatory DEFAULT Options:
1. Final Plume Rise.
2. Stack-tip Downwash.
3. Buoyancy-induced Dispersion.
4. Use Calms Processing Routine.
5. Not Use Missing Data Processing Routine.
6. Default Wind Profile Exponents.
7. Default Vertical Potential Temperature Gradients.
8. "Upper Bound" Values for Supersquat Buildings.
9. No Exponential Decay for RURAL Mode

**Model Assumes Receptors on FLAT Terrain.
**Model Assumes No FLAGPOLE Receptor Heights.

**Model Calculates 2 Short Term Average(s) of. 3-HR 24-HR
and Calculates PERIOD Averages

**This Run Includes: 1 Source(s); 1 Source Group(s); and 180 Receptor(s)
**The Model Assumes A Pollutant Type of: SO2

**Model Set To Continue RUNning After the Setup Testing.
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**Output Options Selected:
Model Outputs Tables of PERIOD Averages by Receptor
Model Outputs Tables of Highest Short Term Values by Receptor (RECTABLE Keyword)
Model Outputs Tables of Overall Maximum Short Term Values (MAXTABLE Keyword)

FIGURE 2-6. SAMPLE OF MODEL OPTION SUMMARY TABLE FROM AN ISC MODEL OUTPUT FILE

**|SCST3 - VERSION 95250 *** *** A Simple Example Problem for the ISCST Model
12:00:30

*kk

**MODELOPTs: CONC

**THE 2ND HIGHEST 24-HR AVERAGE CONCENTRATION VALUES FOR SOURCE GROUP: ALL
INCLUDING SOURCE(S):

**NETWORK ID: POL1

RURAL FLAT

Fekek

PAGE 13

DFAULT

STACK1 ,

; NETWORK TYPE: GRIDPOLR ***

Fkk

09/07/95

Fkek

**CONC OF SO2  IN MICROGRAMS/M**3 *
DIRECTION | DISTANCE (METERS)
(DEGREES) | 100.00 200.00 300.00 500.00 1000.00

10.0]  0.00038 (64010524)  0.00759 (64010324)  0.00223 (64010224)  0.00058 (64010224)  0.00012 (64010224)
20.0] 0.00032 (64010224)  0.73597 (64010324)  0.46271 (64010324)  0.22714 (64010324)  0.08851 (64010324)
300 0.06544 (64010324)  3.09471 (64010224)  2.05010 (64010224)  1.00969 (64010224)  0.46573 (64010224)
40.0| 2.24546 (64010524)  7.13027 (64010324)  4.90821 (64010324)  2.56813 (64010524)  1.20217 (64010524)
500 17.05618 (64010524) 12.96035 (64010524)  8.87260 (64010524)  4.40116 (64010524)  2.17334 (64010524)
60.0] 9.40921(64010224) 6.06938 (64010224)  4.17845 (64010224)  2.05521 (64010224)  0.94001 (64010224)
700 4.98424 (64011024)  4.83446 (64011024)  3.64057 (64011024)  1.93861 (64011024)  0.96955 (64011024)
80.0] 1.10668 (64010424)  1.32557 (64010124)  0.99239 (64010124)  0.55702 (64010124)  0.38055 (64010124)
90.0|] 0.33531(64010424)  0.89549 (64010424)  0.76865 (64010424)  0.55710 (64010424)  0.68970 (64011024)
100.0| 1.14289 (64011024)  1.66369 (64011024)  1.30464 (64011024)  0.77602 (64010924)  0.45574 (64011024)
110.0| 1.38580 (64010424)  1.41520 (64010424)  1.09491 (64010424)  0.59547 (64010424)  0.32417 (64010424)
120.0| 1.46832c(64010724)  0.72598¢(64010724)  0.41049c(64010724)  0.12771c(64010724)  0.06649c(64010724)
130.0| 0.73820 (64010924)  0.50974 (64010924)  0.36027 (64010924)  0.16093 (64010924)  0.07651 (64010924)
140.0| 0.00385 (64010924)  0.00152 (64010924)  0.00072 (64010924)  0.00020 (64010924)  0.00004 (64010924)
150.0|  0.00000 (64010924)  0.00000 (64010124)  0.00000 (64010124)  0.00000 (64010124)  0.00000 (64010124)
160.0|  0.00000 (64010924)  0.00203 (64010124)  0.00054 (64010124)  0.00005 (64010124)  0.00003 (64010124)
17001 0.00000( 0) 0.12191(64010124)  0.04290 (64010124)  0.00504 (64010124)  0.00702 (64010124)
180.0| 0.00000( 0) 0.04481(64010124) 0.01473 (64010124)  0.00161 (64010124)  0.00183 (64010124)
190.0| 0.00000 (64010124)  0.00008 (64010124)  0.00002 (64010124)  0.00000 (64010124)  0.00000 (64010124)
200.0| 0.00000 (64010124)  0.00000 (64010124)  0.00000 (64010124)  0.00003 (64010124)  0.00087 (64010124)
210.0]  0.00000c(64010724)  0.00014 (64010124)  0.00003 (64010124)  0.00020 (64010124)  0.00315¢(64010724)
220.0| 0.00000c(64010724)  0.00021c(64010724)  0.00005¢(64010724)  0.00000c(64010724)  0.00000c(64010724)
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230.0| 0.00017 (64010824)  0.00004 (64010824)  0.00001 (64010824)  0.00000 (64010824)  0.00000 (64010824)
240.0| 0.82936 (64010824)  0.52206 (64010824)  0.34721 (64010824)  0.10982 (64010824)  0.06490 (64010824)
250.0| 2.85290 (64010124)  2.16804 (64010124)  1.36673 (64010824)  0.46188 (64010824)  0.34731 (64010824)
260.0| 0.93134(64010824)  0.90262 (64010824)  0.43338 (64010824)  0.15206 (64010824)  0.12491 (64010824)
270.0| 0.01273 (64010824)  0.02553 (64010824)  0.02055 (64010824)  0.01631 (64010824)  0.05295 (64010824)
280.0| 0.44666 (64010924) 0.36178 (64010924)  0.24921 (64010924)  0.10171 (64010924)  0.05489 (64010924)
290.0| 1.99281(64010924) 1.57520 (64010924)  1.11347 (64010924)  0.47971 (64010924)  0.25976 (64010924)
300.0| 3.26315(64010924)  2.22510 (64010924)  1.53359 (64010924)  0.69664 (64010924)  0.33747 (64010924)
310.0| 1.61856 (64010824) 1.02108 (64010824)  0.68047 (64010824)  0.27048 (64010824)  0.11362 (64010824)
320.0| 1.08368 (64010624) 2.99288 (64010924)  2.00757 (64010924)  0.98393 (64010924)  0.44887 (64010924)
330.0| 0.00133(64010124)  1.34910 (64010924)  0.95774 (64010924)  0.49932 (64010524)  0.26437 (64010924)
340.0|  0.00000 (64010124)  0.18219 (64010924)  0.11241 (64010924)  0.05144 (64010924)  0.01881 (64010924)
350.0| 0.01162 (64010524) 0.01620 (64010624)  0.00568 (64010624)  0.00109 (64010624)  0.00032 (64010624)

360.0| 2.22860c(64010724)  1.25950 (64010924)  0.83449c(64010724)  0.67738¢(64010724)  0.38261c(64010724)

FIGURE 2-7. EXAMPLE OUTPUT TABLE OF HIGH VALUES BY RECEPTOR

***|SCST3 - VERSION 95250 ***  *** A Simple Example Problem for the ISCST Model o 09/07/95
x w0 12:00:00
PAGE 16
*MODELOPTs: CONC RURAL FLAT DFAULT

**THE SUMMARY OF MAXIMUM PERIOD ( 240 HRS) RESULTS ***

**CONC OF SO2  IN MICROGRAMS/M**3 -
NETWORK
GROUP ID AVERAGE CONC RECEPTOR (XR, YR, ZELEV, ZFLAG) OF TYPE GRID-ID

ALL 1STHIGHEST VALUEIS 5059843 AT( 76.60, 64.28, 0.00, 0.00) GP POL1
2ND HIGHEST VALUE IS~ 4.46934 AT ( 153.21, 128.56, 0.00, 0.00) GP POL1
3RD HIGHEST VALUE IS~ 3.96137 AT(  86.60, 50.00, 0.00, 0.00) GP POL1
4TH HIGHEST VALUE IS~ 3.17067 AT ( 229.81, 192.84, 0.00, 0.00) GP POL1
5THHIGHEST VALUE IS~ 2.88217 AT( 128.56, 153.21, 0.00, 0.00) GP POL1
6TH HIGHEST VALUE IS~ 272413 AT (17321, 100.00, 0.00, 0.00) GP POL1

***THE SUMMARY OF HIGHEST 3-HR RESULTS ***

**CONC OF SO2  IN MICROGRAMS/M**3 *
DATE NETWORK
GROUP ID AVERAGE CONC  (YYMMDDHH) RECEPTOR (XR, YR, ZELEV, ZFLAG) OF TYPE GRID-ID
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ALL  HIGH 1STHIGH VALUE IS ~ 58.49796 ON 64010524: AT (  0.00, 100.00, 0.00, 0.00) GP POL1
HIGH 2ND HIGH VALUE IS~ 4291793 ON 64010218: AT(  76.60, 64.28, 0.00, 0.00) GP POL1

**THE SUMMARY OF HIGHEST 24-HR RESULTS ***

**CONC OF SO2  IN MICROGRAMS/M**3 -
DATE NETWORK
GROUP ID AVERAGE CONC  (YYMMDDHH) RECEPTOR (XR, YR, ZELEV, ZFLAG) OF TYPE GRID-ID

ALL  HIGH 1STHIGH VALUE IS ~ 19.16219 ON 64010224: AT (  76.60, 64.28, 0.00, 0.00) GP POL1
HIGH 2ND HIGH VALUEIS ~ 17.05618 ON 64010524: AT (  76.60, 64.28, 0.00, 0.00) GP POL1

**RECEPTOR TYPES: GC = GRIDCART
GP = GRIDPOLR
DC =DISCCART
DP =DISCPOLR
BD = BOUNDARY

FIGURE 2-8. EXAMPLE OF RESULT SUMMARY TABLES FOR THE ISC SHORT TERM MODEL
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2.5 MO FYI NG AN EXI STI NG RUNSTREAM FI LE

As noted earlier, one of the advantages of the
keywor d/ par anet er approach and the flexible format adopted for
the input runstreamfile is that it wll be easier for the user
to make nodifications to the runstreamfile and obtain the
desired result. This section briefly illustrates sone exanpl es
of how a runstreamfile can be nodified. It is assuned that
the reader is famliar wth the operation of and basic editing
commands for a text editor (i.e., a programthat edits ASClI
files), and is famliar with the previous sections of this
tutorial.

2.5.1 Moudifying Mdeling Options

Dependi ng on the type of analysis being perforned, the
user may need to nodify the nodeling options and run the nodel
again. Because of the descriptive nature of the keywords and
t he secondary keywords used to control the nodeling options,
this can easily be done with the new runstreamfile, and
usually without having to refer back to the user’s gui de each
time a nodification is attenpted.

One exanpl e where a nodeling option mght need to be
changed is if a nodeler wanted to obtain both concentration
estimtes and estimates of dry deposition for a source or
sources of large particulates. The only change needed to
acconplish this is to replace the secondary keyword of CONC
(for CONCentration) with the secondary keyword of DEPOS (for
DEPGCSi ti on) on the MODELOPT input card. None of the source
I nformati on needs to be changed since the nodel automatically
converts the em ssion rates to the proper units for deposition
cal culations. For an |ISCST run, both concentration and
deposition can be estimated in the sanme nodel run. It is
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equally easy to nodify a run to use urban dispersion instead of
rural dispersion (or vice versa) by replacing the RURAL
secondary keyword with URBAN on the MODELOPT card. As noted
earlier, the order and exact spacing of the secondary keywords
on the MODELOPT card is not inportant.

Anot her nodeling option change that will be discussed here
is switching between flat and el evated terrain nodeling. As
noted earlier, the nodel assumes flat terrain, i.e., al
receptors are assuned to be at the sanme el evation as the base
el evation for the source as the default node of operation. |If
the user wi shes to nodel receptors on elevated terrain, then
t he TERRHGTS keyword nust be included on the CO pathway. This
keyword, which is described in nore detail in Section 3.2.3,
accepts one of two possible secondary keywords, either FLAT or
ELEV. Their neani ng shoul d be obvious. Note that the input
runstream i nage:

CO TERRHGTS FLAT

has the same effect as having no TERRHGIS keyword at all. If
the user elects to perform FLAT terrain nodeling for a
particul ar application, the nodel wll ignore any el evated
terrain height information given on the RE pathway. Processing
will continue as flat terrain, and warning nessages wll be
generated to warn the user that elevated terrain heights were
present in the file, but ignored for processing. The advantage
of this approach is that if an application is setup for

el evated terrain nodeling, a sinple change of the secondary
keyword on the TERRHGTIS card from ELEV to FLAT is all that is
needed to run the nodel in flat terrain node. The terrain

hei ght informati on does not need to be renoved fromthe input
file.
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2.5.2 Adding or Mddifying a Source or Source G oup

Modi fying the input file to add a source or a source
group, or to add a source to a source group, is as sinple as
just adding it. There is no need to specify the total nunber
of sources in the run, which would then have to be changed if
nore sources were added. The sane applies to the nunber of

groups, or the nunber of sources per group. |If the user
attenpts to input nore than the total number of sources or
groups allowed for a particular run, an error nessage wll be

generated to that effect. Al so, nodifying a source group to
delete a source is as easy as just deleting it fromthe input
card, without having to change any ot her inputs.

Anot her way of "deleting" a source or a group from an
input file is to place a "**" in the pathway field of the card
or cards which define the source or group to "comrent out"
those inputs. This approach, which was di scussed above in
Section 2.1.2, has the advantage of |eaving the input data for
the source or group in the input file for possible |ater use.
It doesn’t nmatter whether the "**" is entered with the text
editor in "insert" node, in which case the other inputs of that
line are noved over, or if it is in "overtype" node, which
woul d repl ace the pathway ID that was al ready there.
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2.5.3 Adding or Mddifying a Receptor Network

As with source data, adding to or nodifying the receptor
information in the 1SC nodels is relatively straight forward.
The probl em of having to make several changes to acconplish one
smal | nodification, such as adding a distance to a pol ar
receptor network, has been avoided in the new nodel. All that
the user needs to do is to add the new di stance on the
appropriate input card, which is easily identifiable because of
the use of descriptive keywords. The nodel checks to ensure
that the user does not attenpt to specify nore than the maxi nmum
nunber of receptors for a particular run, and generates an
appropriate nessage if too many are input.

2.5.4 Modifying Qutput Options

Modi fyi ng the output options involves many of the same
principles that are described above. |In addition, all of the
out put options are structured in a way that allows the user to
sel ect options for specific averagi ng periods, so that the user
may find it useful to copy a record or group of records set up
for one averagi ng period and sinply change the averagi ng peri od
paraneter. The other inportant short cut that is available for
the printed table output options is to use the secondary
keyword ALLAVE to indicate that the option applies to al
averagi ng periods that are calculated. 1In this way, there wl]l
be no need to change the output options if a new averagi ng
period is added to a run or if one is del eted.
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3. 0 DETAI LED KEYWORD REFERENCE

This section of the | SC User’s Cuide provides a detailed
reference for all of the input keyword options for the I SC
Short Term and Long Term nodels. The information provided in
this section is nore conplete and detailed than the informtion
provided in the Brief Tutorial in Section 2. Since this
section is intended to neet the needs of experienced nodel ers
who may need to understand conpletely how particul ar options
are inplemented in the nodel, the information for each keyword
shoul d stand on its owm. This section assunes that the reader
has a basi c understandi ng of the keyword/ paraneter approach
used by the new nodel s for specification of input options and
data. Novice users should first review the contents of Section
2 in order to obtain that understandi ng.

The information in this section is organized by function,
i.e., the keywords are grouped by pathway, and are in a | ogical
order based on their function within the nodel. The order of
keywords presented here is the sane as the order used in the
functi onal keyword reference in Appendi x B, and the Quick
Ref erence section at the end of the volune. The syntax for
each keyword is provided, and the keyword type is specified -
ei ther mandatory or optional and either repeatable or
non-repeatable. Unless noted otherw se, there are no speci al
requi renents for the order of keywords w thin each pat hway,
al t hough the order in which the keywords are presented here and
in Appendix B is recormended. Any keyword whi ch has speci al
requirenents for its order within the pathway is so noted
followi ng the syntax and type description.

The syntax descriptions in the foll ow ng sections use
certain conventions. Paraneters that are in all capital
| etters and underlined in the syntax description are secondary
keywords that are to be entered as indicated for that keyword.



QO her paraneters are given descriptive nanmes to convey the
nmeani ng of the parameter, and are listed with an initial

capital letter. Mny of the parameter nanmes used correspond to
vari abl e names used in the conmputer code of the nodels.

Par ent heses around a paraneter indicate that the paraneter is
optional for that keyword. The default that is taken when an
optional paraneter is left blank is explained in the discussion
for that keyword.

3.1 AN OVERVI EW OF SHORT TERM VS. LONG TERM MODEL | NPUTS

One of the goals of the I1SC reprogranm ng effort was to
make the inputs for the new Short Term and Long Ter m nodel s as
consistent as possible. As a result, the mpgjority of keywords
are the sane for both nodels. Because of this simlarity, and
because the Short Term nodel is the nore widely used of the
two, the discussions in the follow ng sections are oriented
toward the Short Term nodel. Any differences in the paraneters
for a keyword for the Long Term nodel are highlighted so that
they are easily distinguishable. Al so, any keyword that
applies to only one of the nodels includes a note to that
effect. There is no separate reference for the Long Term nodel
i nputs in the user’s guide.

Al so, unless otherw se noted, the input keywords descri bed
bel ow apply to both the | SCST and the | SCEV (EVENT) Short Term
nodels. In addition to the isolated keywords noted that apply
to only one or the other nodel, the entire REceptor pathway
applies only to I SCST, and the EVent pathway applies only to
t he 1 SCEV nodel .
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3.2 CONTRCL PATHWAY | NPUTS AND OPTI ONS

The COntrol pathway contains the keywords that provide the
overall control of the nodel run. These include the dispersion
options, averaging time options, terrain height options, and
others that are described below. The CO pat hway nust be the
first pathway in the runstreaminput file.

3.2.1 Title Informati on

There are two keywords that allow the user to specify up
to two lines of title information that will appear on each page

of the main output file fromthe nodel. The first keyword,

TI TLEONE, is mandatory, while the second keyword, TITLETWO, is
optional. The syntax and type for the keywords are sunmari zed
bel ow.

Synt ax:  COTITLEONE Title1
CO TITLETWO Titie2

Type: TITLEONE - Mandatory, Non-repeatable
TITLETWO - Optional, Non-repeatable

The paraneters Titlel and Title2 are character paraneters of

| ength 68, which are read as a single field fromcolums 13 to
80 of the input record. The title information is taken as it
appears in the runstreamfile w thout any conversion of | ower
case to upper case letters. |If the TITLETWO keyword i s not
included in the runstreamfile, then the second |line of the
title in the output file will appear bl ank.

3.2.2 Dispersion Options

The di spersion options are controlled by the MODELOPT
keyword on the CO pathway. The syntax, type, and order of the
MODELOPT keyword are summari zed bel ow
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Synt ax:

Short Term model:

CO MODELOPT DFAULT CONC DRYDPLT WETDPLT RURAL GRDRIS NOSTD NOBID NOCALM MSGPRO NOSMPL

DEPOS or or

DDEP URBAN NOCMPL
and/or

WDEP

Long Term model:

CO MODELOPT DFAULT CONC DRYDPLT RURAL GRDRIS NOSTD NOBID

DEPOS or
or URBAN
DDEP
Type: Mandatory, Non-repeatable
O der: Must precede POLLUTID, HALFLIFE and DCAYCOEF

where the secondary keyword paraneters are described bel ow (the
order and spacing of these parameters is not critical):

DFAULT - Specifies that the regulatory default options

wll be used;

CONC - Specifies that concentration values will be

cal cul at ed;

DEPOS - Specifies that total deposition flux values (both

dry and wet) will be calculated for Short Term
and dry deposition flux values for Long Term
DDEP - Specifies that dry deposition flux values only
will be cal cul ated (same as DEPOS for Long Tern);
V\DEP - Specifies that wet deposition flux values only
will be calculated (Short Termonly);

DRYDPLT - Specifies that plume depletion due to dry

renmoval nechanisns will be included in
cal cul ati ons;

VWETDPLT - Specifies that plune depletion due to wet

renoval mechanisns will be included in
cal cul ations (Short Term only);

RURAL - Specifies that rural dispersion paraneters wl|
be used;

URBAN - Specifies that urban dispersion paraneters wl |
be used;
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GRDRI S - Specifies that the non-default option of gradual
plume rise will be used;

NOSTD - Specifies that the non-default option of no
stack-tip downwash will be used,;

NOBI D - Specifies that the non-default option of no
buoyancy-i nduced di spersion wi || be used;

NOCALM - Specifies that the non-default option to bypass
the cal ns processing routine will be used (Short
Term only);

MSGPRO - Specifies that the non-default option of the
m ssing data processing routine will be used
(Short Term only);

NOSMPL - Specifies that no sinple terrain cal cul ations
will be nade, i.e., uses COWLEX1l algorithms only
(Short Term only);

NOCMPL

Specifies that no conplex terrain cal cul ations
will be nade, i.e., uses |ISCST algorithns only
(Short Term only).

I f the DFAULT secondary keyword is included anong the
paraneter fields, then any non-default option will be
overridden. This includes the non-default options that nay be
speci fied on the MODELOPT keyword, and al so any attenpt to
enter non-default values of the wind profile exponents (see
keyword W NDPROF on the ME pat hway) or vertical potenti al
tenperature gradients (see keyword DTHETADZ on the ME pat hway).
If the DFAULT paraneter is not specified, then the regulatory

default options will still be used unless a non-default option
is specified in the input runstream The nodel will also
assune RURAL dispersion if neither the RURAL or URBAN keywords
are present, and will assume CONCentration calculations if

nei ther the CONC, DEPCS, DDEP or WDEP keywords are used.
Non-fatal warning nessages are generated in either case. For
the Short Term nodel, the user may select any or all of the

out put types (CONC, DEPCS, DDEP and/or WDEP) to be generated in
a single nodel run (up to the nunber of output types avail abl e,
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which is controlled by the NTYP parameter in the MAI N1.|NC

file). The order of these secondary keywords on the MODELOPT

card has no effect on the order of results in the output files.
If both the NOCMPL and the NOSMPL keywords are omtted from

t he MODELOPT card, then the nodel will inplenment both sinple

and conplex terrain algorithms and al so apply internedi ate

terrai n processing.

The regul atory default options are identified in Appendi x
A of the Guideline on Air Quality Mddels (Revised) (EPA,
1987b), and include the follow ng:
Use stack-tip downwash (except for Schulman-Scire
downwash);

Use buoyancy-induced dispersion (except for
Schulman-Scire downwash);

Do not use gradual plume rise (except for building
downwash);

Use the calms processing routines;

Use upper-bound concentration estimates for sources
influenced by building downwash from super-squat
buildings;

Use default wind speed profile exponents; and

Use default vertical potential temperature gradients.

Other model options, such as complex terrain, are not affected
by the regulatory default options.

The default wind profile exponents and vertical potential
temperature gradients are provided below:
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Rur al Ur ban Rur al Ur ban

Pasqui | | W nd W nd Tenperature Tenperat ure
Stability Profile Profile G adi ent G adi ent
Cat egory Exponent Exponent (K'm (KI'm

A 0. 07 0.15 0.0 0.0

B 0. 07 0.15 0.0 0.0

C 0.10 0.20 0.0 0.0

D 0. 15 0.25 0.0 0.0

E 0.35 0. 30 0. 020 0. 020

F 0.55 0. 30 0. 035 0. 035
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The depl etion options (DRYDPLT and WETDPLT) may be used
wi th CONC, DEPCS, DDEP or WDEP, but particle infornmation nust
be specified in the SO pathway (see Section 3.3.6) if DRYDPLT
is included, and scavengi ng coefficients nmust be specified on
the SO pathway if WETDPLT is included. When particles are
nodel ed, a settling velocity and a deposition velocity are
cal cul ated for each size category. The settling velocity
causes the plune to "tilt" towards the surface (if the plune is
el evated) as it travels downw nd, while the deposition velocity
is used to calculate the flux of natter deposited at the
surface. |If the depletion paranmeters (DRYDPLT and WETDPLT) are
not included as nodel options, then the nass of particles
deposited on the surface fromgravitational settling and/or
preci pitation scavenging is not renoved fromthe plune.

However, plunme settling is still nodeled if particle
information is included on the SO pat hway, and wet deposition
is still nodeled if scavenging coefficients are included on the
SO pat hway. The no depl etion option may be acceptable if
deposition is weak, and it will result in an overesti mate of
bot h concentrations and deposition. Wen DRYDPLT and/ or
VETDPLT are included, particle mass is renoved fromthe plune
as it is deposited on the surface, thereby conserving nass.
However, the additional calculations required for dry depletion
corrections will result in significantly |onger execution tines
for the nodel, since the nodel nust integrate al ong the plune
pat h between the source and receptor. The anount of increase
in execution time will vary depending on source characteristics
and the terrain grid option used, but could be a factor of 10
or nore for typical applications.
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The m ssing data processing routines, that are included in
the I SC Short Term nodel as a non-regulatory option, allowthe
nodel to handl e m ssing neteorological data in the processing
of short termaverages. Wth this option sel ected, the nodel
treats m ssing neteorological data in the sane way as the cal ns
processing routine, i.e., it sets the concentration (or
deposition) values to zero for that hour, and cal cul ates the
short term averages according to EPA's calns policy. Calnms and
m ssing values are tracked separately for the purpose of
flagging the short term averages. An average that includes a
calmhour is flagged with a 'c’, an average that includes a
m ssing hour is flagged with an "ni, and an average that
i ncl udes both calmand missing hours is flagged with a "b’. If
m ssi ng meteorol ogi cal data are encountered wi thout the m ssing
data processing option, then the nodel will continue to read
t hrough and check the neteorol ogical data, but will not perform
any di spersion cal cul ati ons.

3.2.3 Averaging Tinme Options

The averagi ng periods for both the Short Term and Long
Term nodel s are sel ected using the AVERTI ME keyword. Since the
averagi ng period options are different between the Short Term
and Long Term nodels, the syntax for the AVERTI ME keyword is
somewhat different.

3.2.3.1 Short Term Model Options.

The syntax and type of the Short Term AVERTI ME keyword are
sunmmari zed bel ow

Sy Nt ax: COAVERTIME Time! Time2 Time3 Time4 MONTH PERIOD
or
ANNUAL

Type: Mandatory, Non-repeatable
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where the paranmeters Tinel . . . Tinmed refer to the
user-specified short termaveragi ng periods of 1, 2, 3, 4, 6,

8, 12, or 24 hours, the secondary keyword MONTH refers to
nont hl y averages (for cal endar nonths), the secondary keyword
PERI QD refers to the average for the entire data period, and

t he secondary keyword ANNUAL refers to an annual average. Any
of the short term averagi ng periods |isted above nay be
selected for a given run, up to the maxi mum nunber of short
term averages set in the conmputer code by the paraneter NAVE
The initial values for NAVE are given in Sections 2.3 and
4.2.2. The nonthly averages are treated as short term
averages, and selection of the MONTH average counts toward the
limt of NAVE. Since the nonthly averages are treated as short
term averages, the user can sel ect appropriate output options,
such as the second hi ghest val ues by receptor, on the QU put

pat hway. The user may specify either the PERI OD keyword or the
ANNUAL keyword, but not both. For concentration cal cul ations,

t he PERI OD and ANNUAL keywor ds produce the same results. They
both may be used to cal cul ate the annual average for a ful

year of neteorological data, or to calculate the period average
for a period other than a year. For deposition cal culations,
the PERI OD keyword will provide a total deposition flux for the
full period of neteorological data that is nodeled in units of
g/ nf, including nultiple-year data files, whereas the ANNUAL
keyword wi I | provide an annualized rate of the deposition flux
in units of g/nf/yr. For neteorological periods of |less than a
year, the ANNUAL deposition rate is determ ned by dividing by
the length of the period in years. For neteorol ogi cal periods
of longer than a year, the nodel will assunme that full years of
data are provided and divide by the nunber of years, rounded to
t he nearest whol e nunber. The treatnment of short term averages
with multiple-year data files is conparable to their treatnent
when the CO MIULTYEAR option is used (see Section 3.2.11).
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The |l ocation of the PERI OD or ANNUAL keyword in the
paraneter list is not critical. The order of the short term
averagi ng periods (including MONTH) is also not critical,
al though it does control the order of the averagi ng period
result tables in the main output file. GCenerally, it is
recommended that the short term averagi ng periods be input in
i ncreasing order, unless there is a clear advantage in doing
ot herw se.

3.2.3.2 Long Term Model Opti ons.

The syntax and type of the Long Term AVERTI ME keyword are
sunmmari zed bel ow

Synt ax: CO AVERTIME JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
WINTER SPRING SUMMER FALL
QUART1 QUART2 QUART3 QUART4
MONTH SEASON QUARTR ANNUAL

PERIOD

Ty pe: Mandatory, Non-repeatable
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where all of the paraneters are secondary keywords that relate
to an averagi ng period or periods associated with a single STAR
data summary or a group of STAR sunmaries. The keywords for

i ndi vi dual nonths, seasons and quarters are fairly

sel f-explanatory. |[|f the secondary keyword of SEASON i s used,
then it is assuned that all four seasons are present in the
STAR data file, and averages are cal cul ated for each season
Simlarly, if the keyword MONTH or QUARTR i s used, then the
nodel assunes that all twelve nonths or all four quarters are
present in the STAR data file, and averages are cal cul ated for
each averagi ng period. The MONTH and SEASON keywords or the
MONTH and QUARTR keywords can al so be used together in the sane
run. However, seasonal STAR sunmaries and quarterly STAR
sumari es cannot be used together in the sane run, since the
seasons and quarters occupy the sane |ocations in data storage.
It is assuned that the STAR summaries for the individua
seasons, nonths or quarters are in the order listed in above.
Thus, the followi ng two cards produce the sane result:

ERTIME WINTER SPRING SUMMER FALL

and

CO AVERTIME SEASON

The ANNUAL secondary keyword indicates that averages are
to be calculated for an annual STAR summary. This differs from
t he PERI OD secondary keyword, which refers to an average
calculated for all STAR summaries included in the data file.
The PERI OD keyword nay be used to cal cul ate the annual average
froma data file consisting of STAR summaries for each of the
four seasons or for each of the twelve nonths. Thus, the
ANNUAL and PERI OD keywor ds cannot both be present on the
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AVERTI ME card. The PERI OD average cannot be used when nonthly
STARs are included with seasonal or quarterly STARs in the sane
data file.

The followi ng card can be used to cal cul ate the averages
for each of the four seasons and for the annual period froma
data file consisting of five STAR sunmaries, one for each
season and one for the annual period:

CO AVERTIME SEASON ANNUAL

whereas the following card will calculate the averages for each
of the four seasons, and will then rewind the neteorology file

and cal cul ate the averages for the annual period fromthe four

seasonal STAR summari es:

CO AVERTIME SEASON PERIOD

The AVERTI ME keyword works in conjunction with the
STARDATA keyword on the ME pathway to control which averaging
periods are calculated. Both of these keywords recognize the
same set of secondary keywords. The CO AVERTI ME card defines
whi ch averagi ng periods are to be calculated, and is a
mandat ory keyword. The MtE STARDATA card defines which STAR
sumaries are included in the data file. The STARDATA keyword
is optional, unless the AVERTI ME card includes only the PERI OD
average, in which case the STARDATA keyword is nandatory in
order to define which STAR summaries are included in the period
average. |If the ME STARDATA keyword is omtted, then the | SCLT
nodel assumes that the neteorol ogical data file contains only
the STAR summaries identified on the CO AVERTI ME card.
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3.2.4 Specifying the Pollutant Type

The PCOLLUTID keyword is used to identify the type of
pol | utant being nodeled for a particular run. The syntax,
type, and order of the POLLUTID keyword are sumrari zed bel ow

Synt ax:  COPOLLUTID Poliut

Type: Mandatory, Non-repeatable

O der: Must follow MODELOPT and precede HALFLIFE and DCAYCOEF

where the Pollut paraneter may be name of up to eight
characters. Exanples include SO2, NOX, CO PMLO, TSP, and
OTHER. The only choices that currently have any inpact on the
results are the selection of SO in conjunction with URBAN

di spersion and the regul atory default option, and the sel ection
of PMLO (or PM10) with the nulti-year option for generating
the high-sixth-high in five years. For the urban SO default
case, the nodel uses a half life of 4 hours for exponenti al
decay of the SQ2.

3.2.5 Modeling Wth Exponential Decay

The nodel s provide the option to use exponential decay of
t he pol lutant bei ng nodel ed. Two keywords are avail able for
this purpose, the HALFLI FE and DCAYCCEF keywords. The synt ax,
type, and order of these keywords are sumari zed bel ow

Synt ax: COHALFLIFE Hafif
CO DCAYCOEF Decay

Type: Optional, Non-repeatable
Order:  Mustfollow MODELOPT and POLLUTID
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where the Haflif paranmeter is used to specify the half life for
exponenti al decay in seconds, and the paranmeter Decay is used
to specify the decay coefficient in units of s The

rel ati onshi p between these paraneters is DECAY = 0. 693/ HAFLI F.

Only one of these keywords nay be specified in a given
run. |If nore than one is encountered, a non-fatal warning
nessage is generated and the first specification is used in the
nodeling. Also, since the regulatory default option includes a
half life of 4 hours for exponential decay of S in urban
settings, any HALFLI FE or DCAYCCEF i nput conflicting with that

option will be overridden if the DFAULT option is selected on
t he CO MODELOPT card.

3.2.6 Options for Elevated Terrain

Two optional keywords are avail able on the Control pathway
to control the receptor options for nodeling elevated terrain -
t he TERRHGTS and ELEVUNI T keywords.

The TERRHGTS keyword control s whether the nodel assunes
flat or elevated terrain. For elevated terrain, the terrain
hei ght shoul d be specified for each receptor. The syntax and
type of the TERRHGIS keyword are sumrari zed bel ow
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Synt ax: COTERRHGTS FLAT or ELEV

Type: Optional, Non-repeatable

where the FLAT secondary keyword forces flat terrain

calcul ations to be used throughout, regardless of any terrain
hei ghts that nmay be entered on the Receptor pathway. Any
terrain heights that are entered on the Receptor pathway are
ignored if FLAT terrain is specified, and a non-fatal warning
nmessage i s generated. The ELEV secondary keyword i ndi cates
that terrain heights are all owed/ expected on the Receptor

pat hway. The default terrian height of 0.0 neters is used if
no value is given. For terrain above the rel ease height (i.e.,
conplex terrain), the nodels automatically truncate ("chop")
the terrain to the physical release height(s) when nodeling

I npacts at those receptors using the sinple terrain (ISC)
algorithm Terrain above the release height is not truncated
when the COWLEX1 algorithmis used in | SCST. The nodels
assune flat terrain as the default if no TERRHGIS keyword is
present in the input runstream

The ELEVUNI T keyword for the CO pathway is obsol escent.
It has been replaced by ELEVUNIT keywords on the SO RE and TG
pat hways. The new RE ELEVUNIT card is equivalent to the CO
ELEVUNI T card, and should be used in its place. For
conpatibility with existing input files, the I SC nodels w |
process the CO ELEVUNI T keyword in the sanme way as done by the
previous version of the nodels, but will wite a warning
nmessage to indicate that it is obsolescent. The CO ELEVUNI T
keyword specifies the units for terrain elevation data included
in the RE pat hway. The syntax and type of the ELEVUNIT keyword
are sunmari zed bel ow

Synt ax: COELEVUNIT METERS or FEET

Type: Optional, Non-repeatable
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The default units for terrain elevation data is neters.

3.2.7 Flagpol e Receptor Height Option

The FLAGPOLE keyword specifies that receptor hei ghts above
| ocal ground level (i.e. flagpole receptors) are allowed on the
REcept or pat hway. The FLAGPOLE keyword nay al so be used to
specify a default flagpole receptor height other than 0.0
neters. The syntax and type of the FLAGPCOLE keyword are
sunmmari zed bel ow

Synt ax: COFLAGPOLE (Flagdf)
Type: Optional, Non-repeatable

where Flagdf is an optional paranmeter to specify a default

fl agpol e receptor height. |If no paranmeter is provided, then a
default flagpole receptor height of 0.0 neters is used. Any
fl agpol e receptor heights that are entered on the Receptor

pat hway are ignored if the FLAGPOLE keyword is not present on
the Control pathway, and a non-fatal warning nessage is
gener at ed.
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3.2.8 To Run or Not to Run - That is the Question

Because of the inproved error handling and the "defensive
progranmm ng" that has been enployed in the design of the I SC
nodel, it is intended that the nodel will read through all of
the inputs in the runstreamfile regardl ess of any errors or
war ni ngs that may be encountered. |f a fatal error occurs in
processi ng of the runstreaminformation, then further nodel
calculations will be aborted. O herw se, the nodel will
attenpt to run. Because of the great many options available in
the I SC nodels, and the potential for wasted resources if a
large run is performed with some incorrect input data, the
RUNORNOT keyword has been included on the Control pathway to
all ow the user to specify whether to RUN the nodel and perform
all of the calculations, or NOT to run and only process the
i nput runstream data and sumrari ze the setup information. The
syntax and type of the RUNORNOT keyword are sumrari zed bel ow

Synt ax: CORUNORNOT RUN or NOT
Type: Mandatory, Non-repeatable

3.2.9 Cenerating an Input File for the Short Term EVENT Mbdel
(1 SCEV)

The Short Term nodel consists of two executable files -
one is used for routine processing (ISCST) and the other is
used for EVENT processing (I SCEV). The EVENTFIL keyword
controls whether or not the | SCST nodel will generate an input
file for use with the EVENT nodel, and applies only to the
| SCST nodel. The syntax and type of the EVENTFIL keyword are
summari zed bel ow
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Synt ax: COEVENTFIL (Evfile) (Evopt)

Type: Optional, Non-repeatable

where the optional Evfile paraneter specifies the nane of the
EVENT input file to be generated (up to 40 characters), and the
optional paraneter, Evopt, specifies the |level of detail to be
used in the EVENT output file. Valid inputs for the Evopt
paraneter are the secondary keywords of SOCONT and DETAIL (see
t he EVENTQUT keyword on the QUt put pathway, Section 3.7.2).
The default filename used if no paraneters are specified is
PASSTWO. | NP, and the default for the level of detail is DETAIL.

If only one paraneter is present, then it is taken to be the
Evfile, and the default will be used for Evopt.

The primary di fference between routine | SCST and EVENT
processing is in the treatnent of source group contributions.
The 1 SCST nodel treats the source groups independently. The
EVENT nodel is designed to provide source contributions to
particul ar events, such as the design concentrations determ ned
from | SCST, or user specified events. The user may specify the
"events" to process using the EVent pathway, which lists
specific conbinations of receptor |ocation, source group, and
averagi ng period. By specifying the EVENTFIL keyword, an input
runstreamfile will be generated that can be used directly with
the EVENT nodel. The events included in the generated EVENT
nodel input file are the design concentrations defined by the
RECTABLE keyword and the threshold violations identified by the
MAXI FI LE keyword on the QU pathway. |[|f nore than one out put
type (CONC, DEPCS, DDEP, and/or WDEP) is selected for the | SCST
nodel, only the events associated with the first output type,
In the order stated above, wll be included in the EVENT nodel
input file. This is because the EVENT nodel can only process
one type of output at a tine.

3.2.10 The Model Re-start Capability
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The | SCST nodel has an optional capability to store
internediate results into an unformatted file, so that the
nodel run can be continued later in case of a power failure or
a user interrupt. This re-start option is controlled by the
SAVEFI LE and I NI TFI LE keywords on the CO pathway. The syntax
and type of these keywords are sumari zed bel ow
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Synt ax: COSAVEFILE (Savfi) (Dayinc) (Savfi2)
CO INITFILE (Inifil

Type: Optional, Non-repeatable

The SAVEFI LE keyword instructs the nodel to save the
internmediate results to a file, and controls the save options.
Al'l three paraneters for this keyword are optional. [If the
user specifies only the Savfil paraneter, then the internediate
results are saved to the sane file (and overwitten) each tine.
If the user specifies both the Savfil and the Savfl 2
paraneters, then the nodel alternates between the two files for
storing internediate results. The latter approach requires
addi tional disk space to handle two storage files. However,
selecting two files avoids the potential problemthat the power
failure or interrupt mght occur while the tenporary file is
open and the internediate results are being copied to it. In
such a case, the tenporary results file would be |ost.

The optional Dayinc paraneter allows the user to specify
t he nunber of days between successive dunps. The default is to
dunp val ues at the end of each day, i.e., Dayinc = 1. For
| arger nodeling runs, where the SAVEFILE option is nost useful,
the additional execution tinme required to inplenent this
option is very small conpared to the total runtine. To be nost
effective, it is recommended that results be saved at | east
every 5 days.

If no paraneters are specified for the SAVEFILE keyword,

then the nodel will store internediate results at the end of
each day using a default filename of SAVE. FIL.
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The I NI TFI LE keyword works in conjunction with the
SAVEFI LE keyword, and instructs the nodel to initialize the
results arrays froma previously saved file. The optional
paraneter, Inifil, identifies the unformatted file of
intermediate results to use for initializing the nodel. |If no
Inifil paraneter is specified, then the nodel assunes the
default filename of SAVE.FIL. |If the file doesn’t exist or if
there are any errors encountered in opening the file, then a
fatal error nessage is generated and processing is halted.

Note: It is inportant to note that if both the SAVEFI LE
and I NI TFI LE keywords are used in a the same nodel run, then
different filenanmes nmust be specified for the Savfil and Inifil
paraneters. Oherwi se, the nodel will encounter an error in
opening the files, and further processing will be halted.

3.2.11 Performing Miultiple Year Anal yses for PM 10

The MULTYEAR keyword on the CO pat hway provides an option
for the user to performa nultiple year analysis such as would
be needed to determ ne the "high-sixth-high in five years”
design value for determ ning PM 10 inpacts. In the past, such
nodel i ng woul d require extensive postprocessing of | SCST binary
concentration files. Since the nultiple year option makes use
of the nodel re-start capabilities described in the previous
section, the MITYEAR keyword is not conpatible with the
SAVEFI LE or I NI TFILE keywords. The nodel will generate a fatal
error nessage if the user attenpts to exercise both options in
a single run. The syntax and type of this keyword is
sunmmari zed bel ow
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Synt ax: COMULTYEAR Savfi (Inifl

Type: Optional, Non-repeatable

where the Savfil paranmeter specifies the filenane for saving
the results arrays at the end of each year of processing, and
the Inifil paraneter specifies the filename to use for
initializing the results arrays at the beginning of the current
year. The Inifil paraneter is optional, and should be |eft

bl ank for the first year in the nulti-year series of runs.

The MULTYEAR option works by accunul ating the high short
term average results fromyear to year through the mechani sm of
the re-start save file. The nodel may be setup to run in a
batch file with several years of neteorol ogical data, and at
the end of each year of processing, the short term average
results reflect the cunulative high values for the years that
have been processed. The PERI OD average results are given for
only the current year, but the nodel carries the highest PERI OD
val ues fromyear to year and includes the cunul ative hi ghest
PERI OD averages in the summary table at the end of the run.

When setting up a batch file to performa nultiple year
anal ysis, the user would first create an input runstreamfile
for the first year with all of the applicable nodeling options,
the source inventory data, the receptor |ocations, the
nmet eorol ogy options for the first year and the output file
options. To obtain the PM 10 design value, be sure to include
the S| XTH hi ghest value on the OU RECTABLE card (see Section
3.8.1). For the CO MILTYEAR card for the first year, the user
woul d only specify the Savfil paranmeter, and may use a card
such as:

COMULTYEAR YEAR1.SAV
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For the subsequent years, the user could copy the input file
created for Year-1, and edit the files to change the year
paranet ers and neteorol ogy filenane on the M pat hway (and
possibly in the title information), and edit the MIULTYEAR
cards. For the subsequent years, both the Savfil and Inifil
paraneters nust be specified, with the Savfil for Year-1
becom ng the Inifil for Year-2, and so on. The MILTYEAR cards
(one for each I SCST run) mght | ook like this:

COMULTYEAR YEAR1.SAV (First year)
JLTYEAR YEAR2.SAV YEAR1.SAV (Second year)
JLTYEAR YEAR3.SAV YEAR2.SAV (Third year)
JLTYEAR YEAR4.SAV YEAR3.SAV (Fourth year)
JLTYEAR YEAR5.SAV YEARA4.SAV (Sixth year)

The MULTYEAR keyword option is separate fromthe ability
of the | SCST nodel to process a nultiple-year neterol ogical
data file in a single nodel run. The latter capability is
primarily intended for applications of the nodel to long term
ri sk assessnents where the average inpacts over a long tine
period are of concern rather than the maxi num annual average
determ ned fromfive individual years. The use of the | SCST
nodel with nultiple-year data sets is discussed in nore detai
In Section 3.5.1.1.
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3.2.12 Detailed Error Listing File

The ERRORFIL keyword on the CO pathway allows the user to
request a detailed listing file of all the messages generated
by the nodel. This includes the error and warni ng nessages
that are listed as part of the nmessage sunmaries provided in
the main output file, and also any informational nmessages (such
as occurrences of calmw nds) and quality assurance nessages
that are generated. The syntax and type of the ERRORFIL
keyword are sumrari zed bel ow.
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Synt ax: COERRORFIL (Erfi) (DEBUG)
Type: Optional, Non-repeatable

where the Errfil paraneter is the nanme of the detail ed nessage
file, and the DEBUG secondary keyword inplenments an option to
obtain detailed output results including plunme heights, signmas,
etc., for each hour cal cul ated for debuggi ng purposes. Note:
The DEBUG option generates very large files and shoul d be used
with CAUTION! If the optional Errfil paraneter is left blank
then the nodel will use a default filenanme of ERRORS.LST. A
conpl ete description of the error and other types of nessages
generated by the nodels is provided in Appendix E.

3.3 SOURCE PATHWAY | NPUTS AND OPTI ONS

The SCQurce pat hway contains the keywords that define the
source information for a particular nodel run. The node
currently handl es four source types, identified as point,
vol une, area or open pit sources. The input paraneters vary
dependi ng on the source type. For point sources, the user can
al so identify building dinensions for nearby structure that
cause aerodynanm ¢ downwash influences on the source. The user
can also identify groups of sources for which the nodels wl|
conbine the results. Wth the exception of the variable
em ssion rate options on the EM SFACT keyword, all of the SO
pat hway i nputs are identical between the Short Term and Long
Ter m nodel s.

The LOCATI ON keyword, which identifies the source type and
| ocation, must be the first card entered for each source. The
only other requirenment for order of the keywords is that the
SRCGROUP keyword nust be the | ast keyword before the SO
FI Nl SHED card. The user may group all of the LOCATION cards
t oget her, then group the source paraneter cards together, or
they may want to group all input cards for a particular source
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toget her as was done in the old ISC input file. Al sources
are given a source ID by the user, which is used to link the
source paraneter inputs to the correct source or sources. The
source I D can be any al phanuneric string of up to eight
characters.

The nunber of sources allowed in a given run is controlled
by a Fortran PARAMETER statement in the conputer code. The
initial storage limts for each of the nodels is given in
Section 2.3, which discusses storage allocation in general.
These |imts can easily be nodified by the user and the code
reconpil ed to accomodate di fferent user needs.

3.3.1 Identifying Source Types and Locati ons

The LOCATI ON keyword is used to identify the source type
and the | ocation of each source to be nodel ed. The LOCATI ON
card nust be the first card entered for each source since it
identifies the source type, and dictates which paraneters are
needed and/or accepted. The syntax, type and order of the
LOCATI ON keyword are sumrari zed bel ow

Synt ax: SOLOCATION Srcid Srctyp Xs Ys (Zs)
Type: Mandatory, Repeatable

3-27



Order: Must be first card for each source input

where the Srcid paraneter is the al phanumeric source | D defined
by the user (up to eight characters), Srctyp is the source
type, which is identified by one of the secondary keywords -

PO NT, VOLUVE, AREA, or OPENPIT - and Xs, Ys, and Zs are the X,
y, and z coordi nates of the source location in neters. Note

that the source elevation, Zs, is an optional paraneter. |If
the source elevation is omtted, it will be given a default
value of 0.0, but the source elevation is only used if the CO
TERRHGTS ELEV option is selected. Wiile the default units of
Zs are nmeters, the user may al so specify source elevations to
be in feet by adding the SO ELEVUNI T FEET card i nmedi ately
foll owi ng the SO STARTING card. The x (east-west) and y
(north-south) coordinates are for the center of the source for
PO NT and VOLUME sources, and are for the southwest corner of
the source for AREA and OPENPIT sources. The source

coordi nates nay be input as Universal Transverse Mercator (UTM

coordi nates, or may be referenced to a user-defined origin.

Certain types of line sources can be handled in |ISC using
either a string of volune sources, or as an el ongated area
source. The volunme source algorithnms are nost applicable to
line sources with sone initial plunme depth, such as conveyor
belts and rail lines. Section 1.2.2 of Volune Il provides
technical information on how to nodel a line source with
mul ti pl e volune sources. The use of the | SC area source
al gorithm for elongated rectangl es woul d be nost applicable to
near ground |level |ine sources, such as a viaduct. Also, as
shown in Section 1.2.3 of Volune II, irreqgularly shaped areas
may be nodeled with the | SC Model s by subdi viding the area.
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The source ID entered on the LOCATION card identifies that
source for the remai nder of the SO pathway inputs. Since the
nodel accepts al phanuneric strings of up to eight characters
for the source ID, the sources can be identified with
descriptive nanes, such as STACKl, STACK2, BO LER3, SLAGPILE
etc. This may al so be useful if line sources or irregularly-
shaped area sources are being nodeled as nmultiple volune or
areas, as discussed above. Since they are part of the sane
physi cal source, they can be given nanes that will identify
them as being related, such as LINE1A, LINELB, LINE1C, etc.

3.3.2 Specifying Source Rel ease Paraneters

The main source paraneters are i nput on the SRCPARAM card,
which is a mandatory keyword for each source bei ng nodel ed.
Since the input paraneters vary dependi ng on the source type,
the four source types handl ed by the I SC nodel s (PO NT, VOLUME,
AREA and OPENPIT) are di scussed separately.

3.3.2.1 PO NT Source |Inputs.

The | SC PO NT source algorithnms are used to nodel rel eases

from stacks and i solated vents, as well as other kinds of
sources. The syntax, type and order for the SRCPARAM card for
PO NT sources are summari zed bel ow

Synt ax: SO SRCPARAM Srcid Ptemis Stkhgt Stkimp Stkvel Stkdia

Type: Mandatory, Repeatable

O der: Must follow the LOCATION card for each source input

where the Srcid paraneter is the same source ID that was
entered on the LOCATION card for a particular source, and the
ot her paraneters are as follows:
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Ptemis - point emssion rate in g/s,

St khgt - rel ease height above ground in neters,
Stktnp - stack gas exit tenperature in degrees K,
Stkvel - stack gas exit velocity in nms, and
Stkdia - stack inside dianeter in neters.

It should be noted that the sanme em ssion rate is used for both
concentration and deposition calculations in the |ISC nodels. An
exanpl e of a valid SRCPARAM i nput card for a point source is

gi ven bel ow

SO SRCPARAM STACK1 16.71 35.0 444.0 22.7 2.74

where the source IDis STACKL, the emission rate is 16.71 g/s,
the release height is 35.0 m the exit tenperature is 444.0 K
the exit velocity is 22.7 m's, and the inside stack dianmeter is
2.74 m Al of the paranmeters nust be present on the input
card.

Since the |1 SC nodel s use direction-specific building
di rensions for all sources subject to building dowmwash, there
are no building paraneters entered on the SRCPARAM card.
Bui | di ng di nensions are entered on the BU LDHGI and BU LDW D
cards descri bed below in Section 3.3.3.

3.3.2.2 VOLUVE Source |nputs.

The | SC VOLUME source algorithns are used to node
rel eases froma variety of industrial sources, such as building
roof nmonitors, multiple vents, and conveyor belts. The syntax,
type and order for the SRCPARAM card for VOLUME sources are
sunmmari zed bel ow
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Sy Nt ax: SO SRCPARAM Srcid Viemis Relhgt Syinit Szinit

Type: Mandatory, Repeatable

O der: Must follow the LOCATION card for each source input

where the Srcid paraneter is the sanme source ID that was
entered on the LOCATION card for a particular source, and the
ot her paraneters are as foll ows:

Viem s - volune enmission rate in g/s,

Rel hgt - rel ease height (center of volune) above ground,
in meters,

Syinit - initial lateral dinension of the volune in
neters, and

Szinit - initial vertical dinmension of the volume in

et ers.

It should be noted that the same em ssion rate is used for both
concentration and deposition cal culations in the |ISC nodels.
The following table, which is explained in nore detail in
Section 1.2.2 of Volune Il of the User’s Cuide, summarizes the
suggested procedures to be used for estimating the initial

| ateral and vertical dinmensions for various types of volune and
| i ne sources.

TABLE 3-1.
SUMVARY OF SUGGESTED PROCEDURES FOR ESTI MATI NG
INITIAL LATERAL DIMENSIONS oy, AND

INITIAL VERTICAL DIMENSIONS &,, FOR VOLUVE AND LI NE SOURCES

Procedure for Cbtaining
Type of Source Initial D nension

(a) Initial Lateral Dimensions (ayo)

Si ngl e Vol une Source oyo = length of side divided
by 4.3

Li ne Source Represented by oyo = length of side divided

Adj acent Vol une Sources (see by 2.15

Figure 1-8(a) in Volume I1)
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Li ne Source Represented by Cyo = center to center
Separ at ed Vol une Sources (see di stance divi ded by
Figure 1-8(b) in Volune I1) 2.15

(b) Initial Vertical Dimensions (Gyo)

Sur face-Based Source (he ~ 0) Cz0 = vertical dinension of
source divided by 2.15

bui | di ng hei ght di vi ded

El evated Source (he > 0) on or 70

Adj acent to a Buil ding by 2.15
El evated Source (he > 0) not G0 = vertical dinension of
on or Adjacent to a Building source divided by 4.3

3.3.2.3 AREA Source | nputs

The 1 SC AREA source al gorithnms are used to nodel |ow |evel
or ground | evel releases with no plune rise (e.g., storage
piles, slag dunps, and |agoons). The |ISC nodels use a
nunerical integration approach for nodeling inpacts from area
sources. The | SC nodel s accept rectangul ar areas that may al so
have a rotation angle specified relative to a north-south
orientation. The rotation angle is specified relative to the
vertex used to define the source |ocation on the SO LOCATI ON
card (e.g., the southwest corner). The syntax, type and order
for the SRCPARAM card for AREA sources are sumarized bel ow

Sy Nt ax: SO SRCPARAM Srcid Aremis Relhgt Xinit (Yinit) (Angle) (Szinit)

Type: Mandatory, Repeatable

O der: Must follow the LOCATION card for each source input
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where the Srcid paraneter is the same source ID that was
entered on the LOCATION card for a particular source, and the
ot her paraneters are as foll ows:

Arem s
Rel hgt
Xinit

Yinit

Angl e

Szinit

area emssion rate in g/ (s-nf),
rel ease hei ght above ground in neters,

|l ength of X side of the area (in the east-west
direction if Angle is O degrees) in neters,

|l ength of Y side of the area (in the north-south
direction if Angle is O degrees) in neters
(optional),

orientation angle for the rectangular area in
degrees from North, measured positive in the
cl ockwi se direction (optional), and

initial vertical dinmension of the area source
plume in neters (optional).

The sane emission rate is used for both concentrati on and

deposition calculations in the 1SC nodels. It should also be

noted that the em ssion rate for the area source is an em SSi on

rate per unit area, which is different fromthe point and

vol une source enmi ssion rates, which are total em ssions for the

source.
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If the optional Yinit paraneter is omtted, then the nodel
assunmes that the area is a square, i.e., Yinit = Xinit. |If the
optional Angle paraneter is omtted, then the nodel assunes
that the area is oriented in the north-south and east-west
directions, i.e., Angle = 0.0. |If the Angle paraneter is
i nput, and the val ue does not equal 0.0, then the nodel wll
rotate the area cl ockwi se around the vertex defined on the SO
LOCATION card for this source. Figure 3-1 illustrates the
rel ati onship between the Xinit, Yinit, and Angl e paraneters and
the source location, (Xs,Ys), for a rotated rectangle. The
Xinit dinension is neasured fromthe side of the area that is
countercl ockwi se along the perinmeter fromthe vertex defined by
(Xs,Ys), while the Yinit dinension is neasured fromthe side of
the area that is clockwise from(Xs,Ys). The Angle paraneter
is measured as the orientation relative to North of the side
that is clockwise from(Xs,Ys), i.e. the side with length
Yinit. The Angle paranmeter may be positive (for clockw se
rotation) or negative (for counterclockw se rotation), and a
war ni ng nessage is generated if the absolute value of Angle is
greater than 180 degrees. The selection of the vertex to use
for the source location is not critical, as long as the
rel ati onshi p descri bed above for the Xinit, Yinit, and Angle
paraneters is maintai ned. However, for consistency with the
previ ous versions of |ISCST and I SCLT, it is reconmended that
the user select the vertex that occurs in the southwest
guadrant as the | ocation of the area source.
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FI GURE 3-1. RELATIONSH P OF AREA SOURCE PARAMETERS FOR ROTATED
RECTANGLE
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By making the Yinit and Angle paraneters optional, the
area source input data for the previous versions of |SC that
were limted to square areas with a north-south orientation can
still be used with the new algorithm The aspect ratio (i.e.,
| engt h/wi dth) for area sources should be less than 10 to 1. |If
this is exceeded, then the area should be subdivided to achieve
a 10 to 1 aspect ratio (or less) for all subareas.

The optional Szinit paranmeter nay be used to specify an
initial vertical dinmension to the area source plune, simlar to
the use of the Szinit paraneter for volunme sources. This
paraneter may be inportant when the area source algorithmis
used to nodel nechanically generated em ssion sources, such as
nobil e sources. In these cases, the em ssions may be
turbulently m xed near the source by the process that is
generating the em ssions, and therefore occupy sone initial
depth. For nore passive area source eni ssions, such as
evaporation or wind erosion, the Szinit paranmeter may be
omtted, which is equivalent to using an initial sigm-z of
zero.

An exanpl e of a valid SRCPARAM i nput card for a
rectangul ar area source is given bel ow

SO SRCPARAM SLAGPILE 0.0015 5.0 50.0 100.0 30.0

where the source IDis SLAGPILE, the em ssion rate is 0.0015
g/ (s-nf), the release height is 5.0 m the X-dinension is 50.0
m the Y-dinension is 100.0 m and the orientation angle is
30.0 degrees clockwise fromNorth. Note that if the
orientation angle is zero, the Y-dinension is North and the X-
dimension is east, which is the standard conventi on.
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In order to nodel irregul arly-shaped areas, the user may
have to subdivide the area into snaller areas of varying
shapes, sizes, and orientations. However, with the ability to
speci fy rectangul ar shapes and orientation angles, the user has
considerable flexibility in subdividing the area. Since the
nunerical integration algorithmcan handl e el ongated areas with
aspect ratios of up to 10 to 1, the I1SC area source algorithm
may be useful for nodeling certain types of |ine sources.

There are no restrictions on the placenent of receptors
relative to area sources for the I SC nodels. Receptors may be
placed within the area and at the edge of an area. The |ISC
nodels will integrate over the portion of the area that is
upwi nd of the receptor. However, since the nunerica
integration is not perfornmed for portions of the area that are
closer than 1.0 neter upw nd of the receptor, caution should be
used when placing receptors within or adjacent to areas that
are less than a few neters wide. Mre technical information
about the application of the |ISC area source algorithmis
provided in Sections 1.2.3 and 2.2.3 of Volune Il of the User’s
Gui de.
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3.3.2.4 OPENPIT Source | nputs

The | SC OPENPI T source algorithnms are used to node
particul ate em ssions fromopen pits, such as surface coal
m nes and rock quarries. The OPENPIT al gorithm uses an
effective area for nodeling pit em ssions, based on
net eor ol ogi cal conditions, and then utilizes the nuneri cal
i ntegration area source algorithmto nodel the inpact of
em ssions fromthe effective area sources. The |ISC nodels
accept rectangular pits with an optional rotation angle
specified relative to a north-south orientation. The rotation
angle is specified relative to the vertex used to define the
source |l ocation on the SO LOCATION card (e.g., the sout hwest
corner). The syntax, type and order for the SRCPARAM card for
OPENPI T sources are summari zed bel ow

Sy Nt ax: SOSRCPARAM Srcid Opemis Relhgt Xinit Yinit Pitvol (Angle)

Type: Mandatory, Repeatable

O der: Must follow the LOCATION card for each source input

where the Srcid paraneter is the same source ID that was
entered on the LOCATION card for a particular source, and the
ot her paraneters are as follows:

Openmis - open pit enmission rate in g/ (s-nf),

Rel hgt - average rel ease hei ght above the base of the pit
in meters,

Xi ni t - length of X side of the open pit (in the east-
west direction if Angle is O degrees) in neters,

Yi ni t - length of Y side of the open pit (in the north-
south direction if Angle is O degrees) in neters,

Pitvol - volunme of open pit in cubic neters, and

Angl e - orientation angle for the rectangul ar open pit

in degrees from North, nmeasured positive in the
cl ockwi se direction (optional).
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The sanme emi ssion rate is used for both concentration and
deposition calculations in the 1SC nodels. It should also be
noted that the em ssion rate for the open pit source is an

em ssion rate per unit area, which is different fromthe point
and vol une source em ssion rates, which are total em ssions for
the source. The Rel hgt paraneter cannot exceed the effective
depth of the pit, which is cal culated by the nodel based on the
| ength, width and volune of the pit. A Relhgt of 0.0 indicates
em ssions that are rel eased fromthe base of the pit.

If the optional Angle paraneter is input, and the val ue
does not equal 0.0, then the nodel will rotate the open pit
cl ockwi se around the vertex defined on the SO LOCATI ON card for
this source. The relationship between the Xinit, Yinit, and
Angl e paraneters and the source |ocation, (Xs,Ys), for a
rotated pit is the same as that shown in Figure 3-1 for area
sources. The Xinit dinension is neasured fromthe side of the
area that is counterclockw se along the perinmeter fromthe
vertex defined by (Xs,Ys), while the Yinit dinmension is
neasured fromthe side of the open pit that is clockw se al ong
the perineter from(Xs,Ys). Unlike the area source inputs, the
Yinit parameter is not optional for open pit sources. The
Angl e paraneter is neasured as the orientation relative to
North of the side that is clockw se from (Xs,Ys), i.e. the side
with length Yinit. The Angle paraneter may be positive (for
cl ockwi se rotation) or negative (for counterclockw se
rotation), and a warning nessage is generated if the absolute
value of Angle is greater than 180 degrees. The selection of
the vertex to use for the source location is not critical, as
|l ong as the relationship described above for the Xinit, Yinit,
and Angl e paraneters is maintained.

The aspect ratio (i.e., length/wi dth) of open pit sources
should be less than 10 to 1. However, since the pit algorithm
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generates an effective area for nodeling em ssions fromthe
pit, and the size, shape and |ocation of the effective area is
a function of wind direction, an open pit cannot be subdivi ded
into a series of smaller sources. Aspect ratios of greater
than 10 to 1 will be flagged by a warni ng nessage in the output
file, and processing will continue. Since open pit sources
cannot be subdivided, the user should characterize irregularly-
shaped pit areas by a rectangul ar shape of equal area.
Receptors should not be |ocated within the boundaries of the

pit; concentration and/ or deposition at such receptors will be
set to zero. Such receptors will be identified during node
setup and will be flagged in the summary of i nputs.

An exanpl e of a valid SRCPARAM i nput card for an open pit
source is given bel ow

SO SRCPARAM NORTHPIT 1.15E-4 0.0 150.0 500.0 3.75E+6 30.0

where the source IDis NORTHPIT, the emssion rate is 1.15E-4
g/ (s-nf), the release height is 0.0 m the X-dinension is 150.0
m the Y-dinension is 500.0 m the pit volunme is 3.75E+6 cubic
nmeters (corresponding to an effective pit depth of about 50
neters) and the orientation angle is 30.0 degrees cl ockw se
from North.

Since the OPENPIT algorithmis applicable for particulate
em ssions, the particle categories for an open pit source nust
be defined using the PARTDI AM MASSFRAX, and PARTDENS keywor ds
on the SO pat hway.
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3. 3.3 Specifying Building Downwash | nformation

As noted above, the | SC nodels include algorithnms to nodel
the effects of buildings dowmmwash on em ssions from nearby or
adj acent point sources. The building downwash al gorithns do
not apply to volunme, area or open pit sources. For a technical
description of the building downwash al gorithns, the user is
referred to Volune Il of the 1SC User’s Guide. The |ISC nodels
use direction-specific information for all buildi ng downwash
cases.

There are three keywords that are used to specify building
downwash i nformation, BU LDHGI, BU LDWD, and LOABOUND. The
syntax, type and order for the BU LDHGI keyword, used to input
direction specific building heights, are sunmarized bel ow

Sy Nt ax: SOBUILDHGT Srcid (or Srcrng) Dsbh(i),i=1,36 (16 for LT)
Type: Optional, Repeatable
Order: Must follow the LOCATION card for each source input

where the Srcid paraneter is the same source ID that was
entered on the LOCATION card for a particular source. The user
al so has the option of specifying a range of sources (the
Srcrng paraneter) for which the building heights apply, instead
of identifying a single source. This is acconplished by two
source I D character strings separated by a dash, e.g.

STACK1- STACK10. Since the nodel reads the source range as a
single input field there nust not be any spaces between the
source IDs. The nodel then places the building heights that
follow (the Dsbh(i) paraneter) into the appropriate arrays for
all Srcid s that fall within that range, including STACKL and
STACK10.

When conparing a source IDto the range limts for a
Srcrng paraneter, the nodel separates the source IDs into three
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parts: an initial al phabetical part, a numerical part, and then
the remai nder of the string. Each part is then conpared to the
correspondi ng parts of the source range, and all three parts
nmust satisfy the respective ranges in order for the source ID

to be included. |If there is no nuneric part, then the ID
consists of only one al phabetical part. |If the ID begins with
a nuneric character, then the initial aphabetical part defaults
to a single blank. |If there is no trailing al phabetical part,
then the third part also defaults to a single blank part. |If
the trailing part consists of nore than one al phabetical or
nuneric field, it is all lunped into one character field. For
exanpl e, the source I D’ STACK2' consists of the parts ' STACK
plus '2° plus a single trailing blank, * '. By conparing the

separate parts of the source IDs, it can be seen that STACK2
falls between the range ' STACKLl- STACK10.’” For a three-part
exanple, it can also be seen that VENTIB falls within the range
of VENT1A- VENT1C. However, VENT2 does not fall within the
range of VENT1A to VENT3B, since the third part of VENT2 is a
si ngl e bl ank, which does not fall within the range of Ato C
This is because a bl ank character will preceed a nornal

al phabetical character. Normally, the source ranges will work
as one would intuitively expect for sinple source nanes. Most
i mportantly, for names that are made up entirely of numeric
characters, such as for old input files converted using
STOLDNEW (see Appendi x C), the source ranges will be based
sinply on the relative nunerical values. The user is strongly
encouraged to check the summary of nodel inputs to ensure that
the source ranges were interpreted as expected, and also to
avoi d using conpl ex source nanes in ranges, such as

AA1B2C- AB3A3C. Since the order of keywords within the SO
pathway is quite flexible, it is also inportant to note that
the building heights will only be applied to those sources that
have been defined previously in the input file.
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Following the Srcid or the Srcrng paraneter, the user
i nputs 36 direction-specific building heights (Dsbh paraneter)
in meters for the Short Term nodel, beginning with the 10
degree flow vector (w nd blowi ng toward 10 degrees from north),
and incrementing by 10 degrees in a clockw se direction. For
the Long Term nodel, the Dsbh paraneter consists of 16
di rection-specific building heights beginning with the flow
vector for the north sector, and proceedi ng cl ockwi se to
nort h-nort hwest. Sone exanpl es of building height inputs are
present ed bel ow

SO BUILDHGT STACK1 34.34.34.34.34.34.34.34.34.34. 34 34.
ILDHGT STACK1 34.34.34.34.34.34.34.34. 34. 34. 34. 34.
ILDHGT STACK1 34.34.34.34.34.34.34.34.34.34.34. 34.

ILDHGT STACK1 36*34.0

ILDHGT STACK1-STACK10 33*34.0 3*0.0

ILDHGT STACK1 35.43 36.45 36.37 35.18 32.92 29.66 25.50 20.56
ILDHGT STACK1 15.00 20.56 25.50 29.66 32.92 35.18 36.37 36.45
ILDHGT STACK1 35.43 33.33 35.43 36.45 0.00 35.18 32.92 29.66
ILDHGT STACK1 25.50 20.56 15.00 20.56 25.50 29.66 32.92 35.18
ILDHGT STACK1 36.37 36.45 35.43 33.33

The first exanple illustrates the use of repeat cards if nore
than one card is needed to input all of the values. The val ues
are processed in the order in which they appear in the input
file, and are identified as being repeat cards by repeating the
Srcid paraneter. The first and second exanpl es produce
identical results within the nodel. The second one illustrates
the use of a repeat value that can sinplify nunmerical input in
sone cases. The field "36*34.0" is interpreted by the nodel as
"repeat the value 34.0 a total of 36 tines." This is also used
in the third exanple where the building height is constant for
directions of 10 degrees through 330 degrees, and then is set
to 0.0 (e.g. the stack may be outside the region of downwash

I nfluence) for directions 340 through 360. The third exanple
al so uses a source range rather than a single source ID. The

3-44



| ast exanple illustrates building heights which vary by
direction, and shows that the nunber of values on each card
need not be the sane. For inproved readability of the input
file, the user may want to put the nunerical inputs into

" but there are no special rules regarding the spacing
of the parameters on this keyword.

"col umms,

The BU LDWD keyword is used to input direction-specific
bui |l ding wi dt hs for downwash anal yses. The syntax for this
keyword, which is very simlar to the BU LDHGI keyword, is
sumari zed bel ow, along with the type and order information:

Sy Nt ax: SOBUILDWID Srcid (or Srcmg) Dsbw(i),i=1,36 (16 for LT)
Type: Optional, Repeatable
Order: Must follow the LOCATION card for each source input

For a description of the Srcid and Srcrng paraneters, and for a
di scussi on and exanpl es of the nuneric input options, refer to
t he BU LDHGT keyword above. The Dsbw(i) paraneter contains the
direction-specific building widths, 36 for the Short Term
nodel, and 16 for the Long Term nodel. The directions proceed
in a clockw se direction, beginning with the 10 degree fl ow
vector for the Short Term nodel and beginning with the fl ow
vector for the north sector for the Long Ter m nodel .

The LOABOUND keyword is used to exercise the
non-regul atory default option of calculating "l ower bound”
concentration or deposition values for downwash sources subject
to enhanced | ateral plunme spread by super-squat buil di ngs
(width is nore than five tines the height). The syntax, type
and order of this keyword is summari zed bel ow.
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Sy Nt ax: SOLOWBOUND Srcid (or Srcrng) ldswak(i),i=1,36 (16 for LT)

Type: Optional, Repeatable
Order: Must follow the LOCATION card for each source input

where the Srcid and Srcrng paraneters are described above for

t he BU LDHGT keyword, and the Idswak(i) paraneter is an array
of | ower bound wake option swi tches beginning with the 10
degree flow vector and increnenting by 10 degrees cl ockw se for
the Short Term nodel and beginning with the flow vector for the
north sector for the Long Termnodel. A value of 0 nmeans to
use the upper bound (regulatory default) for that sector, and a
value of 1 means to use the |ower bound for that sector. The
use of repeat values is permtted for inputting the |Idswak
array, e.g., a field of "36*1" indicates to use the | ower bound
for all 36 sectors. Since this is a non-regul atory default
option, if the DFAULT option has been sel ected on the MODELOPT
keyword (CO pathway), then any LOABOUND i nputs will be ignored,
and the nodel will calculate the upper bound estinates. The
nodel will generate a non-fatal warning nessage in such a case.

For a technical description of the "lower bound" option,
the reader is referred to Section 1.1.5.3 of Volune |1

3.3.4 Using Variabl e Em ssion Rates

The | SC nodel s provide the option of specifying variable
em ssion rate factors for individual sources or for groups of
sources. The factors may vary on different time scales, such
as by season, hour-of-day, etc. Since the Short Term and Long
Term nodel s work on different averagi ng periods, the variable
em ssion rate factors are somewhat different. Therefore the
nodel s are di scussed separately. See Section 3.3.8 for |SCST.
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3.3.4.1 Short Term Model Options.

The EM SFACT keyword provides the user the option of
speci fying variable em ssion rate factors for sources nodel ed
by the Short Term nodel. The syntax, type and order of this
keyword are summari zed bel ow
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Sy Nt ax: SOEMISFACT Srcid (or Srcmg) Qflag Qfact(i),i=1,n
Type: Optional, Repeatable
Order: Must follow the LOCATION card for each source input

where the Srcid paraneter is the same source ID that was
entered on the LOCATION card for a particular source. The user
al so has the option of using the Srcrng paraneter for

speci fying a range of sources for which the enmi ssion rate
factors apply, instead of identifying a single source. This is
acconpl i shed by two source ID character strings separated by a
dash, e.g., STACK1l-STACK10. The use of the Srcrng paraneter is
explained in nore detail in Section 3.3.3 above for the

BUI LDHGT keywor d.

The paraneter Xlag is the variable em ssion rate fl ag,
and is one of the follow ng secondary keywords:

SEASON

em ssion rates vary seasonally (n=4),

MONTH - emission rates vary nonthly (n=12),

HROFDY - em ssion rates vary by hour-of-day (n=24),

STAR - emission rates vary by speed and stability
category (n=36), and

SEASHR - emi ssion rates vary by season and hour - of - day
(n=96)

The Fact array is the array of factors, where the nunber of
factors is shown above for each Xlag option. The EM SFACT
card may be repeated as many times as necessary to input all of
the factors, and repeat values may be used for the nunerical

i nputs. An exanple of each of these options is presented

bel ow, with colum headers to indicate the order in which

val ues are to be input.

|** WINTER SPRING SUMMER FALL
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SO EMISFACT STACK1 SEASON 0.50 0.50 1.00 0.75

b JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
SO EMISFACT STACK1 MONTH 0.10.20.30.40.50.50.50.60.71.01.01.0
b 12345678 910 1112

SO EMISFACT STACK1 HROFDY 0.00.00.00.00.00.51.0 1.01.01.01.01.0

> 13 14 1516 17 18 1920 21 22 23 24
SO EMISFACT STACK1 HROFDY 1.01.01.01.01.00.50.00.00.00.00.0 0.0

** or, equivalently: 1-5 6 717 1819-24
SO EMISFACT STACK1 HROFDY 5*0.0 0.5 11*1.0 0.56*0.0

b Stab.Cat: A B C DE F(@6WSCat)
SO EMISFACT STACK1 STAR 6*0.5 6*0.6 6*0.7 6*0.8 6*0.9 6*1.0

SO EMISFACT STACK1 SEASHR enter 24 hourly scalars for each of the four
seasons (winter, spring, summer, fall)

The | SCST nodel al so has the option of specifying hourly
em ssion rates in a separate file, as described in Section
3.3.8.

3.3.4.2 Long Term Model Opti ons.

The EM SFACT keyword provides the user the option of
speci fying variable em ssion rate factors for sources nodel ed
by the Long Term nodel. The syntax, type and order of this
keyword are sumrari zed bel ow.
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Sy Nt ax: SOEMISFACT Srcid (or Srcmg) Qflag Qfact(i),i=1,n
Type: Optional, Repeatable
Order: Must follow the LOCATION card for each source input

where the Srcid paraneter is the sanme source ID that was
entered on the LOCATION card for a particular source. The user
al so has the option of specifying a range of sources for which
the em ssion rate factors apply, instead of identifying a
single source. This is acconplished by two source |ID character
strings separated by a dash, e.g., STACKLl- STACK10. The use of
the Srcrng paraneter is explained in nore detail in Section
3.3.3 above for the BU LDHGTI keyword.

The paraneter Xlag is the variable em ssion rate fl ag,
and is one of the follow ng secondary keywords:
SEASON - emi ssion rates vary seasonally (n=4),

QUARTR - em ssion rates vary by quarter (n=4),

MONTH - emission rates vary nonthly (n=12),

SSTAB - emi ssion rates vary by season and stability
(n=24),
SSPEED - em ssion rates vary by season and speed (n=24),

STAR - emission rates vary by speed and stability
only(n=36), and

SSTAR - em ssion rates vary by season, speed and
stability (n=144),

The Fact array is the array of factors, where the nunber of
factors is shown above for each Xlag option. The EM SFACT
card may be repeated as many times as necessary to input all of
the factors, and repeat values may be used for the nunerical

i nputs. An exanple of each of these options is presented

bel ow, with colum headers to indicate the order in which

val ues are to be input.
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> WINTER SPRING SUMMER FALL
SO EMISFACT STACK1 SEASON 0.50 0.50 1.000.75

* QUART1 QUART2 QUART3 QUART4

SO EMISFACT STACK1 QUARTR 0.50 0.50 1.000.75

b JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
SO EMISFACT STACK1 MONTH 0.10.20.30.40.50.50.50.60.71.01.01.0
b WINTER SPRING SUMMER FALL (6 Stab Cat.)

SO EMISFACT STACK1 SSTAB  6*0.50 6*0.50 6*1.006*0.75

> WINTER SPRING SUMMER FALL (6 WS Cat.)

SO EMISFACT STACK1 SSPEED 6*0.50 6*0.50 6*1.00 6*0.75

b Stab.Cat: A B C DE F(@6WSCat)
SO EMISFACT STACK1 STAR 6*0.5 6*0.6 6*0.7 6*0.8 6*0.9 6*1.0

> Stab.Cat: A B C DE F(6WSCat)

* Season 1:
SO EMISFACT STACK1 SSTAR 6%0.5 6*0.6 6*0.7 6*0.8 6*0.9 6*1.0
* Season 2
SO EMISFACT STACK1 SSTAR 6%0.5 6*0.6 6*0.7 6*0.8 6*0.9 6*1.0
* Season 3:
SO EMISFACT STACK1 SSTAR 6%0.5 6*0.6 6*0.7 6*0.8 6*0.9 6*1.0
** Season 4;

SO EMISFACT STACK1 SSTAR 6*0.5 6*0.6 6*0.7 6*0.86*0.9 6*1.0

If a nonthly em ssion rate variation is selected, then the

factors will only to apply to nonthly STAR sunmaries. A
war ni ng nmessage will be generated if no nonthly averages are to
be cal cul ated. For the other variable em ssion rate choices,
the nodel will determ ne the correct season or quarter and
apply that factor to any nonthly STAR summaries for which
calcul ations are made. Also, if quarterly averages are being
cal cul ated, then none of the em ssion rate factors involving
seasonal variation may be used (SEASON, SSTAB, SSPEED, or
SSTAR). |If a seasonal variation of em ssion rates is needed in
the calculation of quarterly averages, then it nust be

I mpl emented through the use of the MONTH y vari abl e em ssion
rate option
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3.3.5 Adjusting the Em ssion Rate Units for Qutput

The default emission rate units for the I SC nodels are
grans per second for point and vol ume sources, and grans per
second per square neter for area sources. By default, the
nodel s convert these input units to output units of mcrograns
per cubic nmeter for concentration cal cul ations and grans per
square nmeter for deposition calculations. This is acconplished
by applying a default emi ssion rate unit factor of 1.0E06 for
concentration and 3600 for deposition. The deposition factor
essentially converts the em ssion rate to grans per hour for
total deposition calculations. For the Long Term nodel, an
additional factor is applied for deposition calculations to
adj ust the emi ssions for the nunber of hours in the STAR data
period. This is done automatically by the | SCLT nodel, which
allows the user to use the sane set of source paraneter inputs
whet her the nodel is calculating concentration or deposition in
ei t her nodel .

The EM SUNI T keyword on the SO pathway all ows the user to
specify a different unit conversion factor, and to specify the
appropriate | abel for the output units for either concentration
or deposition calculations. The syntax and type of the
EM SUNI T keyword are summari zed bel ow

Synt ax: SOEMISUNIT Emifac Emilbl Conlbl (or Deplbl)

Type: Optional, Non-repeatable
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where the paranmeter Emfac is the em ssion rate unit factor,
Em I bl is the label for the em ssion units (up to 40
characters), and Conl bl and Depl bl are the output unit |abels
(up to 40 characters) for concentration and deposition

cal cul ati ons, respectively. For exanple, to produce output
concentrations in mlligrams per cubic neter, assum ng input
units of granms per sec, the followi ng card could be input:

SO EMISUNIT 1.0E3 GRAMS/SEC MILLIGRAMS/M**3

since there are 1.0E3 mlligranms per gram The em ssion rate
unit factor applies to all sources for a given run. Since the
nodel uses one or nore spaces to separate different fields on
the input runstreaminmages, it is inportant that there not be
any spaces within the | abel fields on this card. Thus, instead
of entering ' GRAMS PER SECOND for the em ssion | abel, a | abe
of ' GRAMS/ SECOND' , or ' GRAMS- PER- SECOND or an equi val ent

vari ati on shoul d be used.

Since the | SCST nodel allows for both concentration and
deposition to be output in the sanme nodel run, the EM SUNI T
keyword cannot be used to specify em ssion unit factors if nore
t han one output type is being generated. The |SCST nodel
therefore allows for concentration and deposition units to be
specified separately through the CONCUNI T and DEPOUNI T
keywords, respectively. The syntax and type of the CONCUNI T
keyword are sunmarized bel ow.

Synt ax: SOCONCUNIT Emifac Emilbl Conlbl

Type: Optional, Non-repeatable

where the paranmeter Emfac is the em ssion rate unit factor,
Em|Ibl is the label for the em ssion units (up to 40
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characters), and Conlbl is the output unit |abel (up to 40
characters) for concentration cal culations. The syntax and
type of the DEPOUNI T keyword are sumrari zed bel ow

Sy Nt ax: SODEPOUNIT Emifac Emilbl Deplbl

Type: Optional, Non-repeatable

where the paraneter Emfac is the emssion rate unit factor,
Em|Ibl is the label for the em ssion units (up to 40
characters), and Deplbl is the output unit |abel (up to 40
characters) for deposition cal cul ations.

3.3.6 Specifying Variables for Settling, Renobval and Deposition

Cal cul ati ons

The | SC nodel s include algorithnms to handl e the
gravitational settling and renoval by dry deposition of
particul ates. The input of source variables for settling and
renoval are controlled by three keywords on the SO pat hway,
PARTDI AM MASSFRAX, and PARTDENS. As with buil ding di nensions
and vari able em ssion rate factors descri bed above, the
settling and renoval variables may be input for a single
source, or may be applied to a range of sources.

The syntax, type and order for these three keywords are
sunmmari zed bel ow

Sy Nt ax: SOPARTDIAM Srcid (or Srerng) Pdiam(i),i=1,Npd
SO MASSFRAX  Srcid (or Srcrng) Phi(i),i=1,Npd
SO PARTDENS Srcid (or Srcrng) Pdens(i),i=1,Npd

Type: Optional, Repeatable
O der: Must follow the LOCATION card for each source input

where the Srcid or Srcrng identify the source or sources for
whi ch the inputs apply, and where the Pdiam array consists of
the particle diameter (mcrons) for each of the particle size
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categories (up to a maxi mum of 20 set by the NPDVAX PARAMETER
in the conputer code), the Phi array is the correspondi ng nmass
fractions (between 0 and 1) for each of the categories, and the
Pdens array is the corresponding particle density (g/cn?)

for each of the categories. The use of the Srcrng paraneter is
explained in nore detail in Section 3.3.3 above for the

BUI LDHGT keywor d.

The nunber of categories for a particular source is Npd.
The user does not explicitly tell the nodel the nunber of
categories being input, but if continuation cards are used al
i nputs of a keyword for a particular source or source range
nmust be contiguous, and the nunber of categories nust agree for
each of the three keywords input for a particular source. As
many continuation cards as needed may be used to define the
i nputs for a particular keyword. The nodel checks the inputs
to ensure that the nass fractions sumto 1.0 (within 2 percent)
for each source input, and that the nmass fractions are within
t he proper range (between 0 and 1).

For a technical description of the |ISC dry deposition
al gorithns, refer to Sections 1.3 and 2.3 of Volune Il of the
User’ s Cui de.

3.3.7 Specifying Variables for Precipitati on Scavengi ng and Wt
Deposition Cal cul ati ons

The I SC Short Term (1 SCST) nodel al so includes al gorithns
to handl e the scavengi ng and renoval by wet deposition (i.e.,
preci pitation scavengi ng) of gases and particulates. For wet
deposition of particul ates, the user nust input the source
particle variables controlled by the PARTDI AM MASSFRAX, and
PARTDENS keywords on the SO pathway. As with buil ding
di mensi ons and variable em ssion rate factors descri bed above,
t he scavenging coefficients nay be input for a single source,
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or may be applied to a range of sources. A separate scavengi ng
coefficient is input for liquid precipitation and for frozen
precipitation.

For particul ates, the scavenging coefficients are input
t hrough t he PARTSLI Q and PARTSI CE keywords for liquid and
frozen precipitation, respectively. The syntax, type and order
for these two keywords are sumari zed bel ow

Synt ax: SOPARTSLIQ Srcid (or Srcmg) Scaveoef(i),i=1,Npd
SO PARTSICE Srcid (or Srcrng) Scavcoef(i),i=1,Npd

Type: Optional, Repeatable
O der: Must follow the LOCATION card for each source input

where the Srcid or Srcrng identify the source or sources for

whi ch the inputs apply, and where the Scavcoef array consists
of the scavenging coefficients (s-nmmhr) ! for each of the
particle size categories defined on the SO PARTDI AM card (up to
a maxi mum of 20 set by the NPDVAX PARAMETER in the conputer
code) .

The scavenging coefficients for gaseous eni ssions are
speci fied by a single keyword, GAS-SCAV, which uses a secondary
keyword, LIQ or ICE, to distinguish between |iquid and frozen
preci pitation scavengi ng. The syntax, type and order for this
keyword are summari zed bel ow

Sy Nt ax: SO GAS-SCAV Srcid (or Srerng) LIQ or ICE Scavcoef

Type: Optional, Repeatable
O der: Must follow the LOCATION card for each source input

where the Srcid or Srcrng identify the source or sources for

whi ch the inputs apply, and where the Scavcoef paraneter is the
scavengi ng coefficient (s-mmhr) ! for either liquid

preci pitation (secondary keyword of LIQ or for frozen
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preci pitation (secondary keyword of |CE).
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3.3.8 Specifying an Hourly Em ssion Rate File

The source (SO pathway includes an option for inputting
hourly em ssion rates for the | SCST nodel, controlled by the
HOUREM S keyword. | SCST allows for a single hourly enission
file to be used with each nodel run. The syntax, type and
order for this keyword are summari zed bel ow.

Synt ax: SOHOUREMIS Emifil Srcid's (and/or Srcrng's)
Type: Optional, Repeatable
Order: Must follow the LOCATION card for each source input

where the Emfil paraneter specifies the filename (up to 40
characters) for the hourly emission file, and Srcid or Srcrng
identify the source or sources for which hourly em ssion rates
are included. Source ranges, which are described in nore
detail in the description of the BU LDHGT keyword (Section
3.3.3), are input as two source |IDs separated by a dash, e.g.,
STACK1- STACK10. The user may include nore than one HOUREM S
card in a runstreamfile, if needed to specify additional
sources, but there can be only one hourly em ssions file, and
therefore the fil enane nust be the same on all HOUREM S car ds.

The format of each record of the hourly enmissions file
i ncl udes a pat hway and keyword (SO HOUREM S), followed by the
Year, Month, Day, Hour, Source ID, emssion rate (in the
appropriate units), and for point sources the stack gas exit
tenperature (K), and stack gas exit velocity (ms). The hourly
em ssions file is processed using the same routines used to
process the runstreaminput file, therefore each of the
paraneters nust be separated by at |east one space, but
otherwise the format is variable (paraneters are not required
to be specific columms). It is also not necessary to include
the SO HOUREM S on each line, as long as the paraneters (Year,
Month, etc.) do not begin before colum 13.
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The data in the hourly em ssion file nust include the
exact sane dates as are included in the meteorol ogi cal input
files, and the source IDs nust correspond to the source |IDs
defined on the SO LOCATI ON cards and be in the sane order.

Mul tiple records are required to define the em ssions for one
hour if nmore than one source is referenced. The nodel w |
check for a date m smatch between the hourly em ssions file and
t he neteorol ogi cal data, and also for a source ID msmatch. An

error will occur if a data or ID msmatch is found. However,
it is not necessary to process the entire hourly em ssions file
on each nodel run, i.e., the correct em ssions data will be

read if the ME DAYRANGE or the ME STARTEND cards (see Section
3.5.5) are used, as long as all the dates (including those that
are processed and those that are skipped) match the

net eorol ogi cal data files. An exanple of several lines from an
hourly em ssions file for two point sources is provided bel ow

SOHOUREMIS 88 816 1 STACK1 52.467 382.604 12.27
HOUREMIS 88 816 1 STACK2 44.327 432.326 22.17
HOUREMIS 88 816 2 STACK1 22.321 377.882 9.27
HOUREMIS 88 816 2 STACK2 42.166 437.682 19.67
HOUREMIS 88 816 3 STACK1 51.499 373716 11.87
HOUREMIS 88 816 3 STACK2 41.349 437.276 18.77
HOUREMIS 88 816 4 STACK1 36.020 374.827 9.63
HOUREMIS 88 816 4 STACK2 43.672 437.682 18.23
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The nodel will use the stack rel ease hei ght and stack inside
di aneter defined on the SO SRCPARAM card, but will use the
em ssion rate, exit tenperature and exit velocity fromthe

hourly em ssion file. |If the emssion rate, exit tenperature
and exit velocity are not included for a particular hour, i.e,
any or all of those fields are blank, the nodel will interpret
em ssions data for that hour as mssing and will set the
paraneters to zero. Since the emssion rate will be zero,
there will be no cal culations nmade for that hour and that

sour ce.

3.3.9 Using Source G oups

The | SC nodels allow the user to group contributions from
particul ar sources together. Several source groups may be
setup in a single run, and they may, for exanple, be used to
nodel inpacts fromthe source being permtted, the group of
i ncrement consum ng PSD sources, and the group of all sources
for conparison to a NAAQS in a single run. There is always at
| east one source group in a run, which may consi st of al
sources, so the SRCGROUP keyword has been nmade nandatory in the
| SC nodels. The syntax, type and order of the SRCGROUP keyword
are sunmarized bel ow.

Synt ax: SOSRCGROUP Grpid Srcid's andior Srcmg's

Type: Mandatory, Repeatable

Order: Must be the last keyword in the SO pathway before FINISHED

where the G pid paraneter is an al phanuneric string of up to

ei ght characters that identifies the group nane. The Srcid s
and Srcrng’s are the individual source |IDs and/or source ranges
that make up the group of sources. Source ranges, which are
described in nore detail in the description of the BU LDHGT
keyword (Section 3.3.3), are input as two source |Ds separated
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by a dash, e.g., STACKl- STACK10. I ndividual source |Ds and
source ranges nay be used on the sane card. |If nore than one
i nput card is needed to define the sources for a particular
group, then additional cards may be input, repeating the

pat hway, keyword and group ID.

A special group I D has been reserved for use in specifying
the group of all sources. Wen Gpid = ALL, the nodel wll
automatically setup a source group called ALL that includes al
sources nodel ed for that particular run. |f desired, the user
can setup a group of all sources with a different group ID by
explicitly specifying all sources on the input card(s).

As described in Section 2.3, the maxi mum nunber of source
groups is controlled by a Fortran PARAMETER statenent in the
conputer code. If the user attenpts to define nore than the
al | owabl e nunber of source groups, the nodel will generate an
appropriate error nessage.

As discussed in Sections 1.2.4.6 and 3.2.9, it is
sonmetinmes inportant for a user to know the contribution of a
particul ar source to the total result for a group. These
source contribution analyses are facilitated in the Short Term
nodel by the introduction of the EVENT nodel. The EVENT nodel
uses the sane source groups that are identified by I SCST (when
the input file is generated using the CO EVENTFIL option), but
the nodel is structured in a way that it retains individua
source results for particular events. The Long Term nodel is
able to provide source contribution information in the first
pass, because of the different data structures and nenory
requirenents for that nodel. Refer to the sections noted above
for a nore conpl ete description of the EVENT nodel and its
uses.
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3.4 RECEPTOR PATHWAY | NPUTS AND OPTI ONS

The REceptor pathway contains keywords that define the
receptor information for a particular nodel run. The receptor
pat hway i nputs are identical between the | SCST nodel and the
| SCLT nodel. The RE pathway is not used at all by the | SCEV
(EVENT) nodel, since the receptor |ocations are defined on the
EVent pathway in conbination with particular tine periods.

The RE pat hway contains keywords that allow the user to
define Cartesian grid receptor networks and/or polar grid
receptor networks, with either uniformor non-uniformagrid
spacing, as well as discrete receptor |locations referenced to a
Cartesian or a polar system The programis initially setup to
allow five (5) gridded receptor networks of either (or both)
types in a single run, plus discrete receptors of either type,
up to a maxinmnumlimt on the total nunber of receptors. The
limt on the nunber of receptors in a given run is controlled
by a Fortran PARAMETER in the conputer code (see Sections 2.3
and 4.2.2). The nunber of receptor networks allowed is al so
controll ed by a PARAMETER st atenent and nmay be easily changed
by the user.

The default units for receptor elevations for the I SC
nodel s are in neters, however, the user may specify receptor
el evations to be in units of feet by adding the RE ELEVUNI T
FEET card inmmedi ately after the RE STARTING card. This
optional card has the sane effect as the obsol escent CO
ELEVUNI T FEET card.
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3.4.1 Defining Networks of Gidded Receptors

Two types of receptor networks are allowed by the I SC
nodels. A Cartesian grid network, defined through the GRI DCART
keyword, includes an array of points identified by their x
(east-west) and y (north-south) coordinates. A polar network,
defined by the GRIDPOLR keyword, is an array of points
identified by direction and di stance from a user-defi ned
origin. Each of these keywords has a series of secondary
keywords associated with it that are used to define the
network, including any receptor elevations for elevated terrain
and flagpol e receptor heights. The GRI DCART and GRI DPOLR
keywords can be thought of as "sub-pathways," since their
secondary keywords include a STArt and an END card to define
the start and end of inputs for a particular network.

3.4.1.1 Cartesian Gid Receptor Networks.

Cartesian grid receptor networks are defined by use of the
GRI DCART keyword. The GRI DCART keyword nay be thought of as a
"sub-pathway, " in that there are a series of secondary keywords
that are used to define the start and the end of the inputs for
a particular network, and to select the options for defining
the receptor |ocations that nake up the network. The syntax
and type of the GRIDCART keyword are sumrari zed bel ow

3-63



Synt ax:

RE GRIDCART Netid STA
XYINC Xinit Xnum Xdelta Yinit Ynum Ydelta
or XPNTS Gridx1 Gridx2 Gridx3 .... Gridxn, and
YPNTS Gridy1 Gridy2 Gridy3 ... Gridyn
ELEV Row Zelevl Zelev2 Zelev3 ... Zelevn
FLAG Row Zflag1 Zflag2 Zflag3 ... Zflagn
END

Type:

Optional, Repeatable

where the paraneters are defined as foll ows:

Netid Receptor network identification code (up to eight alphanumeric
characters)

STA Indicates the STArt of GRIDCART inputs for a particular network,
repeated for each new Netid

XYINC Keyword identifying uniform grid network generated from x and y
increments

Xinit Starting x-axis grid location in meters

Xnum Number of x-axis receptors

Xdelta Spacing in meters between x-axis receptors

Yinit Starting y-axis grid location in meters

Ynum Number of y-axis receptors

Ydelta Spacing in meters between y-axis receptors

XPNTS Keyword identifying grid network defined by a series
of discrete x and y coordinates (used with YPNTS)

Gridx1 Value of first x-coordinate for Cartesian grid (m)

Gridxn Value of 'nth' x-coordinate for Cartesian grid (m)

YPNTS Keyword identifying grid network defined by a series
of discrete x and y coordinates (used with XPNTS)

Gridy1 Value of first y-coordinate for Cartesian grid (m)

Gridyn Value of 'nth' y-coordinate for Cartesian grid (m)

ELEV Keyword to specify that receptor elevations follow (optional)

Row Indicates which row (y-coordinate fixed) is being
input (Row=1 means first, i.e., southmost row)

Zelev An array of receptor terrain elevations (m) for a
particular Row (default units of meters may be changed to feet by
use of RE ELEVUNIT or CO ELEVUNIT keyword), number of entries per
row equals the number of x-coordinates for that network

FLAG Keyword to specify that flagpole receptor heights
follow (optional)

Row Indicates which row (y-coordinate fixed) is being
input (Row=1 means first, i.e., southmost row)

Zflag An array of receptor heights (m) above local terrain
elevation for a particular Row (flagpole receptors), number of
entries per row equals the number of x-coordinates for that
network

END Indicates the END of GRIDCART inputs for a particular network,
repeated for each new Netid

3-64




The ELEV and FLAG keywords are optional inputs, and are
only needed if elevated terrain or flagpole receptor heights

are to be used. |If the ELEV keyword is used and the nodel is
being run with the flat terrain option (see Section 3.2.6),
then the elevated terrain height inputs will be ignored by the
nodel, and a non-fatal warning nessage will be generated. |If
the elevated terrain option is selected, and no el evated
terrain heights are entered, the elevations will default to 0.0
neters, and warni ng nessages will also be generated. The nodel

handl es fl agpol e receptor height inputs in a simlar nanner.

The order of cards within the GRI DCART subpat hway is not
i mportant, as long as all inputs for a particular network are
contiguous and start with the STA secondary keyword and end
wi th the END secondary keyword. It is not even required that
all ELEV cards be contiguous, although the input file will be
nore readable if a logical order is followed. The network ID
is also not required to appear on each runstream i mage (except
for the STA card). The nodel will assume the previous IDif
none is entered, simlar to the use of continuation cards for
pat hway and keywords. Thus, the followi ng two exanpl es produce
the sane 8 X 4 Cartesian grid network:

RE GRIDCART CAR1 STA

RE GRIDCART CAR1 XPNTS -500. -400. -200. -100. 100. 200. 400. 500.
RE GRIDCART CAR1 YPNTS -500. -250. 250. 500.

RE GRIDCART CAR1 ELEV 1 10. 10. 10. 10. 10. 10.10. 10.
RE GRIDCART CAR1ELEV 2 20. 20. 20. 20. 20. 20. 20. 20.
RE GRIDCART CAR1 ELEV 3 30. 30. 30. 30. 30. 30.30. 30.
RE GRIDCART CAR1ELEV 4 40. 40. 40. 40. 40. 40. 40. 40.
RE GRIDCART CAR1 FLAG 1 10. 10. 10. 10. 10. 10.10. 10.
RE GRIDCART CAR1 FLAG 2 20. 20. 20. 20. 20. 20.20. 20.
RE GRIDCART CAR1 FLAG 3 30. 30. 30. 30. 30. 30.30. 30.
RE GRIDCART CAR1 FLAG 4 40. 40. 40. 40. 40. 40. 40. 40.
RE GRIDCART CAR1 END

RE GRIDCART CAR1 STA
XPNTS -500. -400. -200. -100. 100. 200. 400. 500.
YPNTS -500. -250. 250. 500.
ELEV 1 8*10.
FLAG 1 8*10.

3-65



ELEV 2 8+20.
FLAG 2 8%20.
ELEV 3 8%30.
FLAG 3 8*30.
ELEV 4 8*40.
FLAG 4 8*40.
RE GRIDCART CAR1 END

The Row paranmeter on the ELEV and FLAG i nputs may be
entered as either the row nunber, i.e., 1, 2, etc., or as the
actual y-coordinate value, e.g., -500., -250., etc. in the
exanpl e above. The nodel sorts the inputs using Row as the
I ndex, so the result is the sanme. The above exanple could
therefore be entered as follows, with the sane result:

RE GRIDCART CAR1 STA

XPNTS -500. -400. -200. -100. 100. 200. 400. 500.

YPNTS -500. -250. 250. 500.

ELEV -500. 8*10.

FLAG -500. 8*10.

ELEV -250. 8*20.

FLAG -250. 8*20.

ELEV 250. 8*30.

FLAG 250. 8*30.

ELEV 500. 8*40.

FLAG 500. 8*40.
GRIDCART CAR1END

O course, one nust use either the row nunber or y-coordinate
val ue consistently within each network to have the desired
result.
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The followi ng sinple exanple illustrates the use of the
XYI NC secondary keyword to generate a uniformy spaced
Cartesian grid network. The resulting gridis 11 x 11, with a
uni form spacing of 1 kilonmeter (1000. neters), and is centered
on the origin (0., 0.). No elevated terrain heights or
fl agpol e receptor heights are included in this exanple.

RE GRIDCART CG1 STA
XYINC -5000. 11 1000. -5000. 11 1000.
GRIDCART CG1 END

3.4.1.2 Polar Gid Receptor NetworKks.

Pol ar receptor networks are defined by use of the GRI DPCLR
keyword. The GRIDPCOLR keyword may al so be thought of as a
"sub-pathway," in that there are a series of secondary keywords
that are used to define the start and the end of the inputs for
a particular network, and to select the options for defining
the receptor |ocations that nake up the network. The syntax
and type of the GRIDPOLR keyword are summari zed bel ow

Synt ax: REGRIDPOLR Netid STA

ORIG Xinit Yinit,

or ORIG Srcid
DIST Ring1 Ring2 Ring3 ... Ringn
DDIR Dir1 Dir2 Dir3 ... Dim,

or GDIR Dirnum Dirini Dirinc
ELEV Dir Zelevl Zelev2 Zelev3 ... Zelevn
FLAG Dir Zflag1 Zflag2 Zflag3 ... Zflagn
END

Type: Optional, Repeatable
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where the paraneters are defined as foll ows:

Netid Receptor network identification code (up to eight alphanumeric
characters)

STA Indicates STArt of GRIDPOLR inputs for a particular network,
repeat for each new Netid

ORIG Keyword to specify the origin of the polar network (optional)

Xinit x-coordinate for origin of polar network

Yinit y-coordinate for origin of polar network

Srcid Source ID of source used as origin of polar network

DIST Keyword to specify distances for the polar network

Ring1 Distance to the first ring of polar coordinates

Ringn Distance to the 'nth' ring of polar coordinates

DDIR Keyword to specify discrete direction radials for the
polar network

Dir1 First direction radial in degrees (1 to 360)

Din The 'nth' direction radial in degrees (1 to 360)

GDIR Keyword to specify generated direction radials for
the polar network

Dirnum Number of directions used to define the polar system

Dirini Starting direction of the polar system

Dirinc Increment (in degrees) for defining directions

ELEV Keyword to specify that receptor elevations follow (optional)

Dir Indicates which direction is being input

Zelev An array of receptor terrain elevations for a

particular direction radial (default units of meters may be

changed to feet by use of RE ELEVUNIT or CO ELEVUNIT keyword),
number of entries per radial equals the number of distances for

that network

FLAG Keyword to specify that flagpole receptor heights
follow (optional)

Dir Indicates which direction is being input

Zflag An array of receptor heights above local terrain
elevation for a particular direction (flagpole
receptors)

END Indicates END of GRIDPOLR subpathway, repeat for each
new Netid

The ORI G secondary keyword is optional for the GRI DPOLR

i nputs. If omtted, the nodel assunes a default origin of (O.,

0.,) in x,y coordinates. The ELEV and FLAG keywords are al so
optional inputs, and are only needed if elevated terrain or
fl agpol e receptor heights are to be used. |If the ELEV keyword
I's used and the nodel is being run with the flat terrain option
(see Section 3.2.6), then the elevated terrain height inputs
will be ignored by the nodel, and a non-fatal warning nessage
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will be generated. |If the elevated terrain option is selected,
and no el evated terrain heights are entered, the el evations
will default to 0.0 neters, and warning nessages will also be
generated. The nodel handl es flagpol e receptor height inputs
in a simlar manner.

As with the GRIDCART keyword described above, the order of
cards within the GRIDPCOLR subpathway is not inportant, as |ong
as all inputs for a particular network are contiguous and start
wi th the STA secondary keyword and end with the END secondary
keyword. It is not even required that all ELEV cards be

contiguous, although the input file will be nore readable if a
|l ogical order is followed. The network IDis also not required
to appear on each runstreaminmage (except for the STA card).
The nodel assumes the previous IDif none is entered, simlar
to the use of continuation cards for pathway and keywords.

The foll owi ng exanpl e of the GRIDPOLR keyword generates a
receptor network consisting of 180 receptor points on five
concentric distance rings centered on an assuned default origin
of (0.,0.). The receptor locations are placed along 36
direction radials, beginning with 10. degrees and increnenting
by 10. degrees in a clockw se fashion.

RE GRIDPOLR POL1 STA
DIST 100. 300. 500. 1000. 2000.
GDIR 36 10. 10.

GRIDPOLR POL1 END

Anot her exanple is provided showi ng the use of a non-zero
origin, discrete direction radials and the specification of
el evated terrain and fl agpol e receptor hei ghts:

3-69



RE GRIDPOLR POL1 STA
ORIG 500. 500.
DIST 100. 300. 500. 1000. 2000.
DDIR 90. 180. 270. 360.
ELEV 90. 5.10. 15. 20. 25.
ELEV 180. 5. 10. 15. 20. 25.
ELEV 270. 5. 10. 15. 20. 25.
ELEV 360. 5. 10. 15. 20. 25.
FLAG 90. 5.10.15.20. 25.
FLAG 180. 5. 10. 15. 20. 25.
FLAG 270.5. 10. 15. 20. 25.
FLAG 360. 5. 10. 15. 20. 25.
GRIDPOLR POL1 END

As with the GRI DCART keyword descri bed above, the user has the
option of specifying the radial nunber (e.g. 1, 2, 3, etc.) on
the ELEV and FLAG inputs, or the actual direction associated

wi th each radial.

For purposes of nodel cal culations, all receptor
| ocations, including those specified as polar, are stored in
the nodel arrays as x, y and z coordinates and fl agpol e
hei ghts. For the purposes of reporting the results by receptor
in the main print file, the tables are |l abeled with the pol ar
I nputs, i.e., directions and di stances.
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3.4.2 Using Multiple Receptor Networks

For some nodeling applications, the user may need a fairly
coarsely spaced network covering a large area to identify the
area of significant inpacts for a plant, and a denser network
covering a snaller area to identify the maxi muminpacts. To
accomodat e this nodeling need, the I SC nodels allow the user
to specify multiple receptor networks in a single nodel run.
The user can define either Cartesian grid networks or pol ar
networks, or both. Wth the use of the ORIG option in the
GRI DPOLR keyword, the user can easily place a receptor network
centered on the facility being permtted, and al so place a
network centered on another background source known to be a
significant contributor to high concentrations. Alternatively,
the polar network may be centered on a receptor |ocation of
speci al concern, such as a nearby Class | area.

As noted in the introduction to this section (3.4), the
nodel initially allows up to 5 receptor networks in a single
run. This |imt can be changed by nodi fying the Fortran
PARAMETER st at enment and reconpiling the nodel. The vari abl es
that define each array, e.g., the distances and directions for
a polar network, are stored in arrays, so that results can be
presented for each network separately in the main output file

of the nodel. Thus, increasing the nunber of networks allowed
will increase the anount of nenory needed to run the nodel,
al though the increase is relatively small. There are al so

limts on the nunber of distances or directions (or the nunber
of Xx-points and the nunber of y-points for Cartesian grids)
that can be specified for each network. These are initially
set to 50 distances or x-points and 50 directions or y-points.
These |limts are also controlled by Fortran PARAVETER
statenents, and nay be nodified. Mre information on
controlling the storage limts of the nodels is provided in
Section 4.2.2.
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3.4.3 Specifying Discrete Receptor Locations

In addition to the receptor networks defined by the

GRI DCART and GRI DPOLR keywords descri bed above, the user may
al so specify discrete receptor points for nodeling inpacts at
specific |l ocations of interest. This nay be used to nodel
critical receptors, such as the |ocations of schools or houses,

nearby Class | areas, or locations identified as having high
concentrations by previous nodeling anal yses. The discrete
receptors may be input as either Cartesian x,y points (D SCCART
keyword) or as pol ar distance and direction coordi nates
(DI SCPOLR keyword). Both types of receptors may be identified
in asingle run. In addition, for discrete polar receptor
poi nts the user specifies the source whose |ocation is used as
the origin for the receptor

A speci al option has been included in the | SC nodel s,
controll ed by the BOUNDARY keyword, which sinplifies the input
of plant boundary distances in a polar framework. This option
is described in Section 3.4.4 bel ow.

3.4.3.1 Discrete Cartesian Receptors.

Di screte Cartesian receptors are defined by use of the
DI SCCART keyword. The syntax and type of this keyword are
sunmmari zed bel ow
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Sy Nt ax: REDISCCART Xcoord Ycoord (Zelev) (Zflag)
Type: Optional, Repeatable

where the Xcoord and Ycoord paraneters are the x-coordi nate and
y-coordinate (m, respectively, for the receptor |ocation. The
Zel ev paraneter is an optional terrain elevation (m for the
receptor for use in elevated terrain nodeling. The Zflag
paranmeter is the optional receptor height above ground (m for
nodel ing fl agpol e receptors. All of the paraneters are in
units of neters, except for Zelev, which defaults to neters but
may be specified in feet by use of the RE ELEVUNI T or CO
ELEVUNI T keywor d.

If neither the elevated terrain option (Section 3.2.6) nor
the flagpol e receptor height option (Section 3.2.7) are used,
then the optional paraneters are ignored if present. |[If only
the elevated terrain height option is used (no flagpoles), then
the third paraneter (the field after the Ycoord) is read as the
Zel ev paraneter. |If only the flagpole receptor height option
Is used (no elevated terrain), then the third paraneter is read
as the Zflag paraneter. |If both options are used, then the
paraneters are read in the order indicated for the syntax
above. If the optional paraneters are |left blank, then default
values wll be used. The default value for Zelev is 0.0, and
the default value for Zflag is defined by the CO FLAGPOLE card
(see Section 3.2.7). Note: |If both the elevated terrain and
fl agpol e receptor height options are used, then the third
paraneter wll always be used as Zelev, and it is not possible
to use a default value for Zelev while entering a specific
value for the Zflag paraneter.

3.4.3.2 Discrete Polar Receptors.
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Di screte polar receptors are defined by use of the
DI SCPOLR keyword. The syntax and type of this keyword are
sunmmari zed bel ow
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Sy Nt ax: REDISCPOLR Srcid Dist Direct (Zelev) (Zflag)
Type: Optional, Repeatable

where the Srcid is the al phanuneric source identification for
one of the sources defined on the SO pathway which will be used
to define the origin for the polar receptor |ocation. The Di st
and Direct paraneters are the distance in neters and direction
I n degrees for the discrete receptor |ocation. Degrees are
measured cl ockwi se fromnorth. The Zelev paraneter is an
optional terrain elevation for the receptor for use in el evated
terrain nodeling. The units of Zelev are in neters, unless
specified as feet by the RE ELEVUNIT or CO ELEVUNI T keywor d.
The Zflag paranmeter is the optional receptor height above
ground (neters) for nodeling flagpole receptors.

If neither the elevated terrain option (Section 3.2.6) nor
the fl agpol e receptor height option (Section 3.2.7) are used,
then the optional paraneters are ignored if present. |[If only
the elevated terrain height option is used (no flagpoles), then
the third paraneter (the field after the Ycoord) is read as the
Zel ev paraneter. |If only the flagpole receptor height option
Is used (no elevated terrain), then the third paraneter is read
as the Zflag paraneter. |If both options are used, then the
paraneters are read in the order indicated for the syntax
above. If the optional paraneters are |left blank, then default
values will be used. The default value for Zelev is 0.0, and
the default value for Zflag is defined by the CO FLAGPOLE card
(see Section 3.2.7). Note: |If both the elevated terrain and
fl agpol e receptor height options are used, then fourth
paraneter wll always be used as Zelev, and it is not possible
to use a default value for Zelev while entering a specific
value for the Zflag paraneter.

3.4.4 Specifying Plant Boundary Di stances
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The | SC nodel s include a special option to sinplify the
i nput of discrete receptor |ocations for plant boundary
di stances. This option is controlled by the BOUNDARY keyword.
The syntax and type of this keyword are summari zed bel ow

Synt ax:

RE BOUNDARY Srcid Dist(i),i=1,36

Type:

Optional, Repeatable

where the Srcid is the al phanuneric source identification for
one of the sources defined on the SO pat hway for which the
boundary di stances are to be defined. The |ocation of the
source wll serve as the origin for 36 discrete polar receptors
| ocated at every 10 degrees around the source. The Di st array
I ncludes the distances (in neters) for each of the directions,

begi nning with
degrees cl ockw se.

di screte pol ar

di st ances.

the 10 degree radial and increnmenting every 10
Wi | e t he BOUNDARY keyword generates 36

receptors, the results for these receptors are
summari zed separately fromreceptors defined by the D SCPOLR
keyword in the main output file. The RE BOUNDARY card nmay be
repeated for the source as many tines as needed to input the 36

A rel ated keyword, BOUNDELV, is used to define terrain
el evations for the receptor locations identified with the

BOUNDARY keywor d.

The BOUNDELV keyword defines the terrain

el evations in neters (or feet if the RE ELEVUNIT or CO ELEVUNI T
FEET card appears) for each of the 36 boundary receptor points.
The syntax and type for this keyword are sunmari zed bel ow

Synt ax:

RE BOUNDELYV Srcid Zelev(i),i=1,36

Type:

Optional, Repeatable

The purpose of the BOUNDARY and BOUNDELV keywords is to

provi de a shor
for the plant

t-cut for
boundary.

i nputting the discrete polar receptors
There is no correspondi ng keyword for
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i nputting boundary receptor flagpole heights. The easiest way
to i nput boundary receptors with flagpole receptor heights is
to define themas discrete polar receptors using the D SCPOLR
keyword. This nmethod provides better assurance that the

fl agpol e heights are associated with the correct receptor, and
makes it easier to check and debug the input file. For
applications where a uniformflagpole receptor height is used
for all receptors, which can be specified as a paraneter on the
CO FLAGPCOLE i nput card, those flagpole receptor heights wll

al so apply to any boundary receptors identified through the
BOUNDARY keywor d.

3.5 METEOROLOGY PATHWAY | NPUTS AND OPTI ONS

The MEet eorol ogy pat hway contai ns keywords that define the
I nput neteorol ogi cal data for a particular nodel run. Because
of differences in the neteorol ogi cal data needs for the Short
Term and Long Term nodel s, sone of the ME pathway inputs are
di fferent between the two nodels. These differences are
hi ghlighted in the discussions below An effort has been nade
to keep the inputs as simlar as possible between the Short
Term and Long Ter m nodel s.

3.5.1 Specifying the Input Data File and Format

The i nput neteorol ogical data filenane and format are
identified by the INPUTFIL keyword on the ME pat hway. The
syntax of this keyword is very simlar between the Short Term
and Long Term nodels, but there are sone differences due to the
different formats of data available for the two types of
nodels. Therefore the Short Term and Long Term nodel inputs
are described separately.
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3.5.1.1 Short Term Model Options.

The | SC Short Term nodel uses hourly neteorol ogi cal data
as one of the basic nodel inputs. The user has several options
for specifying the format of the neteorol ogical data using the
| NPUTFI L keyword. The syntax and type of this keyword are
sunmmari zed bel ow
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Synt ax: MEINPUTFIL Mefil (Format)

Type: Mandatory, Non-repeatable

where the Metfil paranmeter is a character field of up to 40
characters that identifies the filename for the neteorol ogical
data file. For running the nodel on an | BM conpatible PC, the
Metfil paraneter may include the conplete DOS pat hname for the
file, or will assune the current directory if only the fil enane
I's given. The optional Format paraneter specifies the format
of the neteorological data file. The user has the follow ng
five options for specifying the Format:

1) Use the default ASCII format for a sequential hourly
file (if Format is |left blank);

2) Specify the Fortran READ format for an ASCl I
sequential hourly file;

3) Use free-formatted READs for an ASCI| sequenti al
hourly file, by inputting the secondary keyword of
FREE;

4) Use unformatted file generated by the PCRAMMVET or MPRM
preprocessors, by inputting the secondary keyword of
UNFORM or

5) Use "card inmage" data using a default ASCI I format by
speci fying the secondary keyword of CARD - this option
differs fromoption 1) by the addition of hourly w nd
profile exponents and hourly vertical potential
tenperature gradients in the input file.

Since the deposition algorithns require additiona

nmet eor ol ogi cal vari ables, the exact format of ASClI

nmet eorol ogi cal data will depend on whether the dry and/or wet
deposition algorithns are being used. |If the deposition
algorithns are being used, then the unfonatted data file
(option 4 above) cannot be used.
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The first record of the neteorological data input file
contains the station nunber and year for both the surface
station and the upper air (mxing height) station. For the
formatted ASCII files, these four integer variables are read
using a free-format READ, i.e., the variabl es nust be separated
by either a comma or by one or nore blank spaces. For the
UNFORMVatted files, the four variables are read as integers
wi t hout any format specification. The order of these variables
is as foll ows:

Surface Station Nunber, e.g., WBAN Number for NWS Stations
Year for Surface Data (2 or 4 digits)

Upper Air Station Nunber (for M xing Height Data)

Year for Upper Air Data (2 or 4 digits)

The nodel checks these vari abl es agai nst the val ues input by
t he user on the ME SURFDATA and ME UAI RDATA cards (see Section
3.5.3 bel ow).

The rest of the records in the file include the sequenti al
net eorol ogi cal data. The order of the meteorol ogical variables
for the formatted ASCII files and the default ASCII format are
as foll ows:
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Vari abl e Fortran For mat Col ums
Year (last 2 digits) |2 1-2
Mont h I 2 3-4
Day |2 5-6
Hour |2 7-8
Fl ow Vector (deg.) F9.4 9-17
W nd Speed (nis) F9.4 18- 26
Anbi ent Tenperature (K) F6.1 27-32
Stability d ass 12 33-34
(A=1, B=2, F=6)
Rural M xing Height (m F7.1 35-41
Urban M xi ng Hei ght (m F7.1 42-48
Wnd Profile Exponent F8. 4 49- 56
(CARD only)
Vertical Potenti al F8. 4 57-65
Tenperature Gadient (K m
(CARD onl y)
Friction Velocity (nis) F9.4 49-57
(Dry or Wet Deposition Only) (66-74
for CARD)
Moni n- Cbukhov Length (m F10. 1 58-67
(Dry or Wet Deposition Only) (75-84
for CARD)
Sur f ace Roughness Length (m F8. 4 68- 75
(Dry or Wet Deposition Only) (85-92
for CARD)
Preci pitation Code (00-45) I 4 76-79
(Wet Deposition Only) (93-96
for CARD)
Precipitation Rate (nm hr) F7.2 80- 86
(Wet Deposition Only) (97-103
for CARD)

3-81




Thus the following two cards woul d have the sane effect, one
using the default read fornmat (Format paraneter |eft blank) and
the other explicitly providing the ASCII read format descri bed
above:

ME INPUTFIL C:\DATA\METDATA.INP

INPUTFIL C:\DATA\METDATA.INP (412,2F9.4,F6.1,12,2F7.1,F9.4,F10.1,F8.4,14,F7.2)

The user-specified ASCII format is input as a character field
of up to 60 characters, and may be used to specify the READ
format for files that differ fromthe default format. The
variables are identified in the READ format in the order given
above, but by using the Fortran tab edit descriptor (Tx, where
x is the colum nunber), the order of variables within the file
may be different. A utility program BINTOASC, is avail able
for converting unformatted PCRAMMVET neteorological files to the
default ASCII format for applications that do not involve dry
deposition. The BINTOASC utility programis described in
Appendi x C.

For FREE-formatted reads, the nodel uses a Fortran
free-format READ statenent, neaning that the variables in the
nmet eorol ogi cal data file nust be in the order |isted above, and
nmust be separated fromeach other by a comma or at |east one
bl ank. The format does not need to be the sane on each record
as long as the variables are appropriately delimted.

The UNFORM secondary keyword indicates to the nodel that
the nmeteorol ogical data are in an unformatted (sonetinmes called
a "binary") file that was generated by the RAMVET or the MPRM
preprocessor. The preprocessed data files consist of
unformatted records that include 24 hours of neteorol ogy per
record. The variables are read fromthe unformatted records in
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the foll owi ng order

Year

Mont h

Julian Day (1-366)

Stability Cass (hours 1 to 24)

Wnd Speed, nmfs (hours 1 to 24)

Anmbi ent Tenperature, K (hours 1 to 24)

Fl ow Vector, deg. (hours 1 to 24)

Random zed Fl ow Vector, deg. (hours 1 to 24)

M xing Heights, m(hr 1 rural, hr 1 urban, to hr 24)
The followi ng exanple illustrates the use of the unfornatted

file option:

ME INPUTFIL C:\BIN\PREPIT.BIN UNFORM

where the Metfil parameter has been used to identify a conplete
DOS pat hnane.
The ASCII file input options on the INPUTFIL card all ow

the user to read the "card i mage"
I ncl udes the option for

nmet eorol ogi cal data. This
I nputting hourly wind profile exponents

and vertical potential tenperature gradients through use of the
CARD format option. |If the CARD format is not used, then the
default values of wind profile exponents and vertical potenti al

tenperature gradients are used unless the user specifies non-
default inputs using the ME WNDPROF or ME DTHETADZ keyword
options.

The neteorol ogical data file for the Short Term nodel
normal Iy consists of a single conplete year of neteorol ogical

data, beginning with hour 0100
hour 2400 of Decenber 31. For
long termrisk assessnents, it
aver ages cal cul ated over a peri

of January 1 and ending with
certain applications, such as
may be desirable to obtain

od | onger than a single year.
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For these applications, the Short Termnodel is able to read
mul ti pl e-year neteorol ogical data files in any of the ASC I
formats descri bed above. At the present tine, the nodel is not
able to read nmultiple-year UNFORMatted neteorol ogi cal data
files.

The sinplest way to obtain these nmultiple-year data files
is by using the DOS COPY command to concat enate preprocessed
ASCI| data files. An exanple of using the DOS COPY command for
this purpose is shown bel ow for concatenating five years of
net eor ol ogi cal dat a:

COPY RDU86.ASC+RDU87.ASC+RDU88.ASC+RDU89.ASC+RDU90.ASC RDU8B6-90.ASC

To use this five-year ASCI|I data file, sinply include the new
file name on the ME INPUTFIL card with the appropriate ASCl I
file format, and include the year corresponding to the first
data file on the ME SURFDATA and ME UAI RDATA cards, descri bed
bel ow in Section 3.5.3. By using the DOS COPY conmmand, the
header record at the beginning of each yearly data file will be
included within the nultiple-year data file. The nodel wl|
read the enbedded header records if they are present, and check
for agreenent of the surface and upper air station IDs with the
val ues input on the SURFDATA and UAI RDATA cards. The nodel is
also able to read the multiple-year data file if the header
records for subsequent years have been renoved. See Section
3.2.3.1 for a discussion of how different averaging tine
options are handl ed when nultiple-year data files are used with
t he Short Term nodel .
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3.5.1.2 Long Term Model Opti ons.

The | SC Long Term nodel uses a standard STability ARray
(STAR) neteorological data file in place of sequential hourly
nmet eorol ogi cal data used in the Short Term nodel. The
net eorol ogi cal data in the STAR file consists of a joint
frequency distribution of wind speed and wi nd direction by
stability category. The input of other variables to the Long
Term nodel , (tenperature, m xi ng height, and surface roughness
(zo)) are controlled by separate ME pat hway keywords descri bed
later in this section. The Monin-Cbukhov | enght (L) and
friction velocity (u+) are calculated internally when needed
for dry deposition nodeling.

The | SCLT nodel reads the STAR neteorol ogical data froma
separate data file. The STAR data filenane and fornmat are
specified following the | NPUTFIL keyword. The foll ow ng syntax
i's used:

Synt ax: MEINPUTFIL Mefil (Format)

Type: Optional, Non-repeatable
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where the Metfil paranmeter is a character field of up to 40
characters that identifies the filename for the neteorol ogical
data file. For running the nodel on an |IBMconpatible PC, the
Metfil paraneter may include the conplete DOS pat hnanme for the
file; the current directory is assuned if only the filenane is
given. The optional FORVAT paraneter specifies the format

for the STAR data. The user has the followi ng three options
for specifying the Format:

1) Use the default ASCII format for the STAR file (if
Format is left bl ank);

2) Specify the Fortran READ format for the ASCI1 STAR
file;, or

3) Use free-fornmatted READs for the ASCII STAR file, by
i nputting the secondary keyword of FREE.

The default ASCI| format corresponds to the format of the
data files generated by EPA's STAR utility program for the
| SCLT nodel. Each record of STAR neteorol ogical data consists
of six values (default format of 6F10.0) corresponding to the
six wind speed classes for a particular wind direction and
stability category. The programreads stability category A
first, and the first record contains the six values for the
north wind direction. There are 16 cards for each stability
category corresponding to the 16 wind direction categories
entered cl ockwi se fromnorth (north, north-northeast, etc.).
This pattern is repeated for each of the six stability
categories, A through F.
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The frequency data nay be input as normalized frequencies,
in which case the total of all frequencies for a particular
STAR sunmary will add up to 1.0, or as the nunber of

occurrences for each conmbination. |If the total of nornalized
frequencies is not within 2 percent of 1.0, then the nodel wil]l
generate a non-fatal warning nmessage. |If the total adds up to

2.0 or nore and is a whole nunber, then the nodel divides the
nunber of occurrences for each STAR category by the total
nunber to obtain the nornalized frequency.

W thout the optional STARDATA keyword (described in
Section 3.5.4), it is assunmed that the STAR summaries in the
input file corresponds to the averaging periods sel ected on the
CO AVERTI ME card (see Section 3.2.3.1). |If SEASON averages are
sel ected, then the nodel will assune that the neteorol ogical
data file consists of four seasons in the order of WNTER,

SPRI NG SUWMMER, and FALL. If an ANNUAL average is to be

cal cul ated froman annual STAR summary, then the annual STAR
shoul d foll ow any seasonal STAR sunmaries to be used. For
exanple, the follow ng runstream i nage cal cul ates averages for
each of the four seasons and the annual average from a data

file consisting of five STAR sumraries (w nter, spring, summer,

fall, and annual):

CO AVERTIME SEASON ANNUAL

The foll ow ng exanpl e cal cul ates averages for the four seasons,
and then cal cul ates an annual average as a period average for
t he four seasons conbi ned:

CO AVERTIME SEASON PERIOD
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and the input neteorological file for this exanple would
i nclude only the four seasonal STAR summari es.

3.5.2 Specification of Anenoneter Hei ght

An inportant input for both the Short Term and the Long
Term nodel s is the specification of the anenoneter height,
i.e., the height above ground at which the wi nd speed data were
collected. Since the nodels adjust the input wi nd speeds from
t he anenoneter height to the rel ease height (see Section 1.1.3
of Volume I1), the accurate specification of anenoneter height
is inportant to obtaining the correct nodel results. The
syntax and type of the ANEMHGHT keyword are summari zed bel ow

Synt ax: MEANEMHGHT Zref (Zruni)

Type: Mandatory, Non-repeatable

where the paraneter Zref is the height of the anenoneter

measur enent above ground, and the optional paraneter Zrunit is
used to specify the units of Zref. Valid inputs for Zrunit are
t he secondary keywords METERS or FEET. The default units for
Zref are in neters if Zrunit is left blank.

3.5.3 Specifying Station Information

Two keywords are used to specify information about the
nmet eor ol ogi cal stations, SURFDATA for the surface
met eor ol ogi cal station, and UAI RDATA for the upper air station
used in the determ nation of m xing heights. The syntax and
type of these keywords are summari zed bel ow
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Synt ax: ME SURFDATA Stanum Year (Name) (Xcoord) (Ycoord)

Sy Nt ax. MEUAIRDATA Stanum Year (Name) (Xcoord) (Ycoord)
Type: Mandatory, Non-repeatable

where Stanumis the station nunber, e.g. the 5-digit WBAN
nunber for NW5 stations, Year is the year of data being
processed (either 2 or 4 digits), Nane is an optional character
field (up to 40 characters with no bl anks) specifying the nanme
of the station, and Xcoord and Ycoord are optional paraneters
for specifying the x and y coordi nates for the | ocation of the
stations. At the present tinme, the station |ocations are not
utilized in the nodels. Therefore, no units are specified for
Xcoord and Ycoord at this tinme, although neters are suggested
in order to be consistent with the source and receptor
coor di nat es.

3.5.4 Specifying the Meteorol ogi cal STAR Data (Applies Only to
| SCLT)

The STARDATA keyword is used to define what STAR
net eorol ogi cal data sunmaries are actually included in the data
file. The syntax and type of this keyword is sunmarized bel ow
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WINTER SPRING SUMMER FALL
QUART1 QUART2 QUART3 QUART4
MONTH SEASON QUARTR ANNUAL
PERIOD

Type: Optional, Non-repeatable

Sy Nt ax: MESTARDATA JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

This keyword works is conjunction with the CO AVERTI MVE
keyword (Section 3.2.3) to determ ne which STAR summaries are
processed for a particular run. |If the STARDATA keyword is
omtted, then the nodel assunes that the neteorol ogical data
file consists only of the STAR summaries identified on the CO
AVERTI ME keyword. Wile the STARDATA keyword is identified as
bei ng optional, it is required in the case where the CO
AVERTI ME card specifies only the PERI OD average to be
calculated. 1In this case, the nodel needs the STARDATA i nput
in order to determ ne what STAR summaries are included in the
data file to properly calculate the PERI OD average. A fatal
error nmessage will be generated (and processing aborted) if the
STARDATA card is onmtted for cases with only PERI OD aver ages
bei ng cal cul at ed.

The STARDATA keyword all ows the user considerable
flexibility in controlling which averagi ng periods to cal cul ate
fromone run to another. As an exanple, suppose that the user
has a STAR data file consisting of 12 nonthly STAR sunmmari es.
This would be identified to the nodel by including the
foll owing card on the ME pat hway:

ME STARDATA MONTH
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The user could then generate annual average results by

speci fying only PERI OD on the CO AVERTIME card. The em ssion
rate factor may be varied by nonth in the process. Wth the
sanme neteorological data file, the user could al so cal cul ate
results for the first quarter only by changi ng the AVERTI MVE
card to read:

CO AVERTIME JAN FEB MAR PERIOD

This would result in results being produced for each of the
first three nonths of the year and for the conbi ned period of
JAN- MAR.  Each quarter could be calculated in turn sinply by
changi ng the AVERTIME card as foll ows:

COAVERTIME APR MAY JUN PERIOD (for Quarter 2)
AVERTIME JUL AUG SEP PERIOD (for Quarter 3)
AVERTIME OCT NOV DEC PERIOD (for Quarter 4)

By specifying MONTH on the ME STARDATA card, the nodel
will be able to retrieve the correct STAR summary for each of
these cases. The only requirenent is that STAR sunmaries
al ways be included in the follow ng order within the
net eorol ogi cal data file:

JAN, FEB, MAR, ..., DEC, WINTER (or QUART1), SPRING (or QUART?2),
VIMER (or QUARTS), FALL (or QUART4), and ANNUAL

Any nunber of STAR sunmaries may be included, up to a naxi num
of 17 (for 12 nonths, plus 4 seasons or quarters, plus 1
annual .
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3.5.5 Specifying a Data Period to Process (Applies Only to
| SCST)

There are two keywords that allow the user to specify
particul ar days or ranges of days to process fromthe
sequential mneteorological file input for the | SCST nodel. The
STARTEND keyword controls which period within the
met eorol ogi cal data file is read by the nodel, while the
DAYRANGE keyword controls which days or ranges of days (of
those that are read) for the nodel to process. The default for
the nodel is to read the entire neteorological data file (up to
a full year) and to process all days within that period.

The syntax and type for the STARTEND keyword are
sunmmari zed bel ow
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Sy Nt ax: MESTARTEND Stryr Strtmn Strtdy (Strthr) Endyr Endmn Enddy (Endhr)

Type: Optional, Non-repeatable

where the Strtyr Strtmm Strtdy paraneters specify the year,
nonth and day of the first record to be read (e.g., 87 01 31
for January 31, 1987), and the paraneters Endyr Endmm Enddy
specify the year, nonth and day of the last record to be read.
The Strthr and Endhr are optional paraneters that nay be used
to specify the start and end hours for the data period to be
read. If either Strthr or Endhr is to be specified, then both
must be specified. Any records in the data file that occur
before the start date are ignored, as are any records in the

data file that occur after the end date. |In fact, once the end
date has been reached, the nodel does not read any nore data
fromthe neteorological file. |If Strthr and Endhr are not

specified, then processing begins with hour 1 of the start
date, and ends with hour 24 of the end date, unless specific
days are selected by the DAYRANGE card descri bed bel ow.

Any PERI OD or ANNUAL averages cal cul ated by the nodel wll
apply only to the period of data actually processed.
Therefore, if someone wanted to cal cul ate a six-nonth average,
they coul d sel ect PERI OD averages on the CO AVERTI ME card, and
then specify the period as follows:

ME STARTEND 87 0101 87 06 30

for the period January 1, 1987 through June 30, 1987. The
di fference between the PERI OD and ANNUAL averages in the Short
Term nodel is described in Section 3.2.3.1.

The syntax and type for the DAYRANGE keyword are
sunmmari zed bel ow

3-93



Sy Nt ax: MEDAYRANGE Range! Range2 Range3 ... Rangen
Type: Optional, Repeatable

where the Range paraneters specify particul ar days or ranges of
days to process. The days may be specified as individual days
(e.g. 1 23 45) or as a range of days (e.g. 1-5). The user

al so has the option of specifying Julian day nunbers, from1 to
365 (366 for |eap years), or specifying nonth and day (e.g.,
1/31 for January 31). Any conbination of these may al so be
used. For exanple the following card will tell the nodel to
process the days fromJanuary 1 (Julian day 1) through January
31 (1/31):

ME DAYRANGE 1-1/31

The DAYRANGE keyword is al so repeatable, so that as nany cards
as needed nay be included in the ME pat hway.

As with the STARTEND keyword, any PERI OD or ANNUAL
averages calculated by the nodel will apply only to the period
of data actually processed. |If the STARTEND keyword is al so
used, then only those days sel ected on the DAYRANGE cards that
fall within the period fromthe start date to the end date wil|l
be processed. Thus, if the ME pathway included the follow ng
two cards:

ME STARTEND 87 02 01 87 12 31
DAYRANGE 1-31

then no data woul d be processed, since the days 1 through 31
fall outside the period 2/1 to 12/ 31.
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3.5.6 Correcting Wnd Direction Alignnment Problens

The WDROTATE keyword all ows the user to correct the input
net eorol ogi cal data for wind direction alignnent problens. All
i nput wind directions or flow vectors are rotated by a
user-specified amount. Since the nodel results at particular
receptor |ocations are often quite sensitive to the transport
wind direction, this optional keyword should be used only with

extrene caution and with clear justification.

The syntax and type of this keyword are sumrari zed bel ow
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Synt ax: MEWDROTATE Rotang

Type: Optional, Non-repeatable

where the Rotang paraneter specifies the angle in degrees to
rotate the input wind direction neasurenents. The val ue of
Rotang is subtracted fromthe wnd direction neasurenents. It
may be used to correct for known (and docunented) calibration
errors, or to adjust for the alignnent of a valley if the

met eorol ogi cal station is located in a valley with a different
alignment than the source location. Since the Short Term
nodel s use the flow vector (direction toward which the wind is
bl owi ng) as the basic input, the WODROTATE keyword may al so be
used to convert input data as wind direction (fromwhich the
wind is blowwng) to flow vector by setting the paraneter Rotang
= 180.

3.5.7 Specifying Wnd Speed Categories

Sonme of the paraneters that may be input to the nodels are
allowed to vary by wi nd speed category. Exanples of such
I nputs are user-specified wind speed profile exponents,
vertical potential tenperature gradients, and variable em ssion
rate factors. The nodels use six w nd speed categories, and
these are defined by the upper bound wi nd speed for the first
five categories (the sixth category is assuned to have no upper
bound). The default values for the wi nd speed categories are
as follows: 1.54, 3.09, 5.14, 8.23, and 10.8 ns. The syntax
and type of the W NDCATS keyword, which nmay be used to specify
different category boundaries, are summari zed bel ow

Synt ax: MEWINDCATS Wst Ws2 Ws3 Ws4 Ws5

Type: Optional, Non-repeatable
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where the W1 through W5 paraneters are the upper bound w nd
speeds of the first through fifth categories in neters per
second. The upper bound values are inclusive, i.e., a wnd
speed equal to the value of W1 will be placed in the first

wi nd speed category.

3.5.8 Specifying Wnd Profil e Exponents

Wil e the nodel uses default wind profile exponents if the
regul atory default option is selected (see the CO MODELOPT
description in Section 3.2.2), for non-regul atory default
applications the user can specify wind profile exponents
t hrough use of the W NDPROF keyword on the ME pat hway. The
syntax and type of this keyword are summari zed bel ow

Sy Nt ax: ME WINDPROF Stab Prof1 Prof2 Prof3 Prof4 Prof5 Profe
Type: Optional, Repeatable

where the Stab paraneter specifies the stability category for
the follow ng six values, and Profl through Prof6 are the w nd
profile exponents for each of the six w nd speed categories.
The Stab paranmeter may be input either al phabetically (A
through F) or nunerically (1 for A through 6 for F). The

W NDPROF cards do not need to be input in any particul ar order.

The wi nd speed categories are either the default
categories used by the nodel (w th upper bound speeds of 1.54,
3.09, 5.14, 8.23, and 10.8 m's for the first five categories -
the sixth category is assuned to have no upper bound), or the
categories specified by the user on the optional ME W NDCATS
keyword (Section 3.5.6).
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The followi ng exanple will input the default exponents for
the rural node, and illustrates the use of a repeat value for
appl yi ng the exponents to all six wi nd speed categories:

ME WINDPROF A 6*0.07
WINDPROF B 6*0.07
WINDPROF C 6*0.10
WINDPROF D 6*0.15
WINDPROF E 6%0.35
WINDPROF F 6%0.55

If the regul atory default option has been sel ected, then any
i nputs on the W NDPROF keyword are ignored by the nodel, and a
non-fatal warning nessage i s generat ed.

3.5.9 Specifying Vertical Tenperature G adients

Wil e the nodel uses default vertical potential
tenperature gradients if the regulatory default option is
sel ected (see the CO MODELOPT description in Section 3.2.2),
for non-regul atory default applications the user can specify
vertical potential tenperature gradients through use of the
DTHETADZ keyword on the ME pat hway. The syntax and type of
this keyword are sunmari zed bel ow
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Sy Nt ax: MEDTHETADZ Stab Dtdz1 Dtdz2 Dtdz3 Dtdz4 Dtdz5 Dtdz6
Type: Optional, Repeatable

where the Stab paranmeter specifies the stability category for
the follow ng six values, and Dtdz1l through Dtdz6 are the
vertical potential tenperature gradients for each of the six
w nd speed categories. The Stab paraneter may be input either
al phabetically (A through F) or nunerically (1 for A through 6
for F). The DTHETADZ cards do not need to be input in any
particul ar order.

The wi nd speed categories are either the default
categories used by the nodel (w th upper bound speeds of 1.54,
3.09, 5.14, 8.23, and 10.8 m's for the first five categories -
the sixth category is assuned to have no upper bound), or the
categories specified by the user on the optional ME W NDCATS
keyword (Section 3.5.6).

The follow ng exanple will input the default val ues of
DTDZ, and illustrates the use of a repeat value for applying
the inputs to all six w nd speed categories:

ME DTHETADZ A 6*0.00
DTHETADZ B 6*0.00
DTHETADZ C 6%0.00
DTHETADZ D 6*0.00
DTHETADZ E 6*0.020
DTHETADZ F 6*0.035

If the regulatory default option has been sel ected, then any
I nputs on the DTHETADZ keyword are ignored by the nodel, and a
non-fatal warning nessage i s generated.
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3.5.10 Specifying Average Wnd Speeds for the Long Ter m Model

The I SC Long Term nodel uses joint frequencies of w nd
speed class by wind direction sector by stability category as
the basic neteorological input to the nodel. These STAR
sumaries (for STability ARray) are described in nore detail in
Section 3.5.1.2. The optional AVESPEED keyword on the ME
pat hway al |l ows the user to specify the median wi nd speed for
each of the wind speed categories in the STAR summary. The
syntax and type of this keyword are summari zed bel ow

Synt ax: MEAVESPEED Ws1 Ws2 Ws3 Ws4 Ws5 Ws6

Type: Optional, Non-repeatable

where the W1 through W6 paraneters are the nedi an wi nd speeds
(ms) for each of the six w nd speed categories. The default
val ues used by the nodel in the absence of the AVESPEED keyword
are as follows: 1.50, 2.50, 4.30, 6.80, 9.50, and 12.50 m's.

3.5.11 Specifying Average Tenperatures for the Long Ter m Model

For the 1SC Long Term nodel, the user nust specify average
val ues of anbient tenperature follow ng the AVETEMPS keyword.
The follow ng syntax i s used:
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Synt ax: MEAVETEMPS Aveper Tal Ta2 Ta3 Ta4 Ta5 Tab

Type: Mandatory, Repeatable

where the Aveper paraneter specifies the |Iong term averaging
period for the follow ng inputs, and nust be one of the
secondary keywords used on the Long Ter m AVERTI ME card
described in Section 3.2.3.2 (e.g., JAN, WNTER, ANNUAL, etc.).
The Tal through Ta6 paraneters are the average anbi ent
tenperatures (K) for each of the six stability categories, A
through F. The AVETEMPS keyword is repeated for each of the
aver agi ng periods being processed. Common practice is to apply
the average daily maxi num tenperature for the tinme period being
nodel ed to stability classes A, B and C, the average daily
m nimumtenperature to stability classes E and F, and the
average daily tenperature to stability class D. These average
tenperatures may be obtained from various climatol ogical
summaries, including the Local Cinmatol ogical Data - Annual
Summary published for major National Wather Service stations
by the National Cdimatic Data Center in Asheville, North
Car ol i na.

The followi ng exanple illustrates the use of the AVETEMPS
keywor d:

ME AVETEMPS WINTER 3*280.0 275.0 2*270.0
AVETEMPS SPRING 3*285.0 280.0 2*275.0
AVETEMPS SUMMER 6293.0
AVETEMPS FALL 280. 280. 275. 270. 265. 265.

where repeat val ues have been used for the unstable and stable
classes for winter and spring, and for all classes for summer.
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3.5.12 Specifying Average M xing Heights for the Long Term
Model

Fop the 1 SC Long Term nodel, the user nust specify average
val ues of m xing height foll owi ng the AVEM XHT keyword. The
foll owi ng syntax is used:
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Sy Nt ax: MEAVEMIXHT Aveper Stab Mixht1 Mixht2 Mixht3 Mixht4 Mixht5 Mixht6

Type: Mandatory, Repeatable

where the Aveper paraneter specifies the |Iong term averaging
period for the follow ng inputs, and nust be one of the
secondary keywords used on the Long Ter m AVERTI ME card
described in Section 3.2.3.2 (i.e., JAN, WNTER ANNUAL, etc.)
The Stab paranmeter specifies the stability category (A through
F or 1 through 6). The Mxhtl through M xht6 paranmeters are
t he average m xing heights (m for each of the six wnd speed
categories. The AVEM XHT keyword is repeated for each
stability category and for each of the averagi ng periods being
processed. For mxing heights in rural areas, the conmon
practice is to apply the nean afternoon m xi ng hei ght given by
Hol zworth (1972) to stability classes B, C and D, and 1.5 tines
the nean afternoon m xing height to stability class A For
m xi ng heights in urban areas, the comon practice is to apply
t he mean afternoon m xi ng height given by Hol zworth (1972) to
stability classes B and C, 1.5 tines the nean afternoon m xi ng
height to stability class A and the average of the nean early
nmorni ng and afternoon m xing heights to stability class D. The
| SCLT nodel assunes unlimted mxing for stability classes E
and F for both rural and urban conditions, and a | arge val ue
such as 10,000 neters may be input for those classes. It is
al so common practice to apply the average m xi ng height to al
wi nd speed classes for a particular stability class, although
If better information is avail able, separate values may be
I nput by wi nd speed cl ass.

The follow ng exanple illustrates the use of the AVEM XHT
keywor d:
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ME AVEMIXHT WINTER A 6*2250.0
AVEMIXHT WINTER B 6*2000.0
AVEMIXHT WINTER C 6*1500.0
AVEMIXHT WINTER D 6*1000.0
AVEMIXHT WINTER E 6*500.0
AVEMIXHT WINTER F 6*300.0

wher e repeat val ues have been used to apply the m xi ng hei ghts
to each of the wi nd speed categories.

3.5.13 Specifying Average Surface Roughness for the Long Term
Model

When using the dry deposition algorithnms in | SCLT, the
user nust specify average val ues of surface roughness |ength
foll owi ng the AVEROUGH keyword. The followi ng syntax is used:
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Synt ax: MEAVEROUGH Aveper Zo
Type: Optional, Repeatable

where the Aveper paraneter specifies the |Iong term averaging
period for the follow ng input, and nust be one of the
secondary keywords used on the Long Ter m AVERTI ME card
described in Section 3.2.3.2 (e.g., JAN, WNTER, ANNUAL, etc.).
The Zp paranmeter is the average surface roughness length in
nmeters for the specified averaging period. Only one roughness
| ength is supplied for each averagi ng period. Surface
roughness | engths representative of several |and-use types are
given in Table 3-2 by season. Depending on the |and-use type
and climate, surface roughness may vary consi derabl e by season,
as shown for deciduous forests in Table 3-2.
TABLE 3-2
SURFACE ROUGHNESS LENGTH, METERS, FOR LAND- USE TYPES AND
SEASONS, FROM SHI EH ET AL., 1979

Land- Use Type Spring  Sunmer Aut umm W nt er

1. Water Surface 0.0001 0.0001 0.0001 0. 0001
2. Deci duous For est 1.00 1.30 0. 80 0.50
3. Coni f erous For est 1.30 1.30 1.30 1.30
4. Swanp 0. 20 0.20 0. 20 0. 05
5. Cultivated Land 0.03 0. 20 0. 05 0.01
6. G assl and 0. 05 0.10 0.01 0. 001
7. Ur ban 1.00 1.00 1.00 1.00
8. Desert Shrubl and 0.30 0.30 0.30 0.15
Definitions of Seasons:
Spri ng: Peri ods when vegetation is enmerging or partially

green. This is a transitional situation that applies

for 1-2 nonths after the last killing frost in

spri ng.
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Sunmer : Peri ods when vegetation is lush and heal thy, typical
of m d-summer, but al so of other seasons where frost
is | ess commopn.

Aut um: Peri ods when freezing conditions are common,
deci duous trees are |l eafless, crops are not yet
pl anted or are already harvested (bare soil exposed),
grass surfaces are brown, and no snow i s present.

Wnter: Peri ods when surfaces were covered by snow, and when
tenperatures are sub-freezing.

3.6 TERRAIN GRI D PATHWAY | NPUTS AND OPTI ONS

The Terrain @id pathway contains keywords that define the
I nput terrain grid data used in calculating dry depletion in
el evated or conplex terrain. The TG pathway is an optional
pathway for the ISC nodels. |f dry depletion is not being
calcul ated, then the TG pathway nay be omtted. If dry
depletion is being calculated and the TG pathway is omtted,
then the nodel will linearly interpol ate between the source
base el evation and the receptor elevation when calculating dry
depl etion

The TG pat hway i ncludes two nandatory, non-repeatable
keywords, and one optional keyword. The |INPUTFIL keyword
identifies the name of the input file containing the TG dat a.
The syntax and type of the TG I NPUTFIL keyword are summari zed
bel ow.
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Synt ax: TGINPUTFIL Tgfile

Type: Mandatory, Non-repeatable

where the Tgfile paraneter is a character field of up to 40
characters that identifies the filename for the terrain grid
data file. The Tgfile paraneter may include the conplete DOS
pat hnane for the file when running the nodel on an | BM
conpati bl e PC

The TG LOCATI ON keyword is used to specify the | ocation of
the terrain grid data relative to the coordinate systemused to
define the source and receptor |ocations. The terrain grid
data file nust be in UTM coordi nates, while the source/receptor
coordinates may be in a user specified coordinate system such
as plant coordinates. The syntax and type of the TG LOCATI ON
keyword are summari zed bel ow

Synt ax: TGLOCATION Xorig Yorig (Units)

Type: Mandatory, Non-repeatable

where the Xorig and Yorig paraneters are the val ues needed to
transformthe | ocations given in user-specified coordinates for
sources and receptors to UTM coordi nates. The user coordi nates
are transforned by adding Xorig and Yorig to the x-coordi nates
and y-coordi nates, respectively, of the sources and receptors.
The optional Units paraneter is used to specify the units for
the Xorig and Yorig paraneters only. The units may be
specified as FEET, KM or METERS. The default units for Xorig
and Yorig is in neters if the Units paraneter is omtted. For
exanple, if the source and receptor coordinates in the
runstream file are in UTM coordi nates, then the TG LOCATI ON
card should have a value of 0.0 for Xorig and Yorig, since no
conversion is needed to match up the source/receptor |ocations
to the terrain grid data. |If the source and receptor
coordinates in the runstreamfile are in a different (non-UTM
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coordi nate system such as a pl ant-based system then the Xorig
and Yorig paraneters should be the UTM coordi nates for the
origin (x=0, y=0) of the source/receptor coordinate system

The val ues of Xorig and Yorig are added to the source and
receptor coordinates to convert themto UTM coordi nates. An
exanple of the TG pathway is shown bel ow

TG STARTING
INPUTFIL C:\TERRAIN\GRIDELEV.MSL
LOCATION 532.2 4391.74 KM
FINISHED

The terrain grid file contains 1 header record, followed
by any nunber of data records. The file is read as a free-
format ASCI|I file. The header record contains the follow ng
i nf ormati on:

nx, ny, xlIm yllm xurm yurm sizem

wher e:

nx, ny nunber of data points in x (Easting) and y
(Northing) directions;

xI'lm yllm UTM coordi nates (in neters) of the point at
the lower left corner of the grid;

Xxurm yurm UTM coordi nates (in neters) of the point at
t he upper right corner of the grid; and

sizem spaci ng between grid points in both the x

and y directions, in neters.

The data records are ordered by rows. The first row contains
nx terrain elevations ordered fromwest to east, starting at
poi nt (XLLM YLLM. Row 2 contains the data for the next row
to the north in the grid. There are a total of ny rows of data
in the terrain grid file. The default units for terrain

el evations in the terrain grid file are meters MSL. However,
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the user may specify terrain elevations to be in units of feet

by addi ng the optional TG ELEVUNIT FEET card. The order of the
ELEVUNIT card on the TG pathway is not inportant. The naxi num
nunber of points in the terrain grid file is controlled by the

MXTX and MXTY paraneters in the DEPVAR INC file.

3.7 EVENT PATHWAY | NPUTS AND OPTI ONS (APPLI ES ONLY TO | SCEV)

The | SCEV (EVENT) nodel is specifically designed to
facilitate anal ysis of source contributions to specific events
for short termaverages (less than or equal to 24 hours).
These events may be design concentrations generated by the
| SCST nodel, occurrences of violations of an air quality
standard, or user-specified events. These events are input to

t he | SCEV nodel through the Event pathway. Each event is
defined by an averagi ng period and specific data period, a
source group, and a receptor location. Since the |ocations are
only of interest in conbination with particul ar averagi ng and
data periods, the REceptor pathway is not used by the EVENT
nodel .

There are two keywords that are used to define the events
on the EV pathway. The EVENTPER keyword defines the averagi ng
period, data period and source group, while the EVENTLCC
keyword defines the receptor |ocation for the event. Each
event is also given an al phanuneric name that |inks the two
I nput cards for that event.

The syntax and type of the EVENTPER and EVENTLOC keywor ds
are sunmari zed bel ow
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Synt ax: EVEVENTPER Evname Aveper Grpid Date

Sy Nt ax: EVEVENTLOC Evname XR=Xr YR=Yr (Zelev) (Zflag)
or Evname RNG=Rng DIR= Dir (Zelev) (Zflag)

Type: Mandatory, Repeatable

where the paraneters are as foll ows:

Evnane

Aveper

Gpid

Dat e -

Zelev -

Zflag -

event nane (an al phanuneric string of up to 8
characters),

averaging period for the event (e.g. 1, 3, 8, 24
hr)

source group ID for the event (must be defined on
SO pat hway) ,

date for the event, input as an eight digit

i nteger for the ending hour of the data period
(YYMVDDHH), e.g. 84030324 defines a data period
endi ng at hour 24 on March 3, 1984. The |ength
of the period corresponds to Aveper.

X-coordinate (n) for the event |ocation,
referenced to a Cartesian coordi nate system

Y-coordinate (n) for the event |ocation,
referenced to a Cartesian coordi nate system

di stance range (m for the event |ocation,
referenced to a polar coordinate systemw th an
origin of (0., 0.)

radial direction (deg.) for the event |ocation,
referenced to a polar coordinate systemw th an
origin of (0., 0.)

optional terrain elevation for the event |ocation

(m

optional receptor height above ground (flagpol e
receptor) for the event |ocation (m
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Each event is defined by the two input cards EVENTPER and
EVENTLOC, and these inputs are |inked by the event nane, which
nmust be uni que anong the events being processed in a given run.
There is no particular requirenent for the order of cards on
the EV pathway. Note that the location for the event nay be
specified by either Cartesian coordi nates or by polar

coordi nates, however, the polar coordinates nmust be relative to
an origin of (0,0).

3.7.1 Using Events CGenerated by the | SCST Model

Since the | SCEV (EVENT) nodel was designed to work in
conjunction with the I SCST nodel, the |ISCST nodel has an option
(CO EVENTFI L described in Section 3.2.9) to generate an input
file for the | SCEV nodel. Wen this option is used, the | SCST
nodel copies relevant inputs fromthe | SCST runstream i nput
file to the I SCEV nodel input file, and generates the inputs
for the EVent pathway fromthe results of the nodeling run
These events are the design concentrations identified by the QU
RECTABLE keyword (see Section 3.8.1.1), such as the highest and
hi gh- second- hi gh 24- hour averages, etc., and any threshold
violations identified by the QU MAXI FI LE keyword (see Secti on
3.8.1.2). The inputs generated by the | SCST nodel correspond
to the syntax described above for the EVENTPER and EVENTLOC
keywords. The | ocations for events generated by the | SCST
nodel are al ways provi ded as Cartesian coordi nates.

To easily identify the events generated by the | SCST
nodel, and to provide a nechanismfor the | SCST nodel to nanage
the events generated fromthe nodel run, a nam ng convention is
used for the EVNAME paraneter. The foll ow ng exanpl es
illustrate the event nanmes used by the | SCST nodel :

H1H01001 - High-first-high 1-hour average for source group
nunber 1
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H2H24003 - Hi gh-second- hi gh 24-hour average for source
group nunber 3

THO30010 - Threshold viol ati on nunber 10 for 3-hour
aver ages

TH240019 - Threshold viol ati on nunber 19 for 24-hour
aver ages

The hi gh val ue design concentrations are listed first in the

| SCEV nodel input file, followed by the threshold violations
(grouped by averaging period). To make it easier for the user
to review the | SCEV nodel input file generated by the | SCST
nodel , and determ ne which events are of npbst concern, the
actual concentration or deposition value associated with the
event is included as the last field on the EVENTPER card. This
field is ignored by the | SCEV nodel, and is included only for

i nformati onal purposes. The user should be aware that the sane
event may appear in the | SCEV nodel input file as both a

design value and as a threshold violation, depending on the
options selected and the actual results. Since the nodel
processes the events by date sequence and outputs the results
for each event as it is processed, the order of events in the
output file will generally not follow the order of events in
the input file, unless all of the events were generated by the
MAXI FI LE option
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3.7.2 Specifying Discrete Events

The user can specify discrete events by entering the
EVENTPER and EVENTLCC cards as descri bed above. The averagi ng
period and source group selected for the event nust be anong
t hose specified on the CO AVERTI ME and SO SRCGROUP cards. |If
the I SCEV nodel input file was generated by the | SCST nodel
the user may include additional events for those averagi ng
periods and source groups used in the original |SCST nodel run.

They may al so add averagi ng periods or define new source
groups in the I SCEV nodel input file in order to define
addi ti onal events.

3.8 QUTPUT PATHWAY | NPUTS AND OPTI ONS

The QUt put pat hway contains keywords that define the
out put options for the nodel runs. Since the output options
are sonewhat different for each of the three nodels, the QU
pat hway options for the nodels are discussed separately.
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3.8.1 Short Term Model Options

The | SCST nodel has three keywords that control different
types of tabular output for the nmain output file of the nodel,
and four keywords that control separate output file options for
speci al i zed purposes. The user may sel ect any conbi nati on of
out put options for a particular application. For each tabular
out put option specified by the user, the nodel will cycle
t hrough the sel ected output types in the follow ng order -
CONC, DEPCS, DDEP, and/or WDEP. For the POSTFILE and PLOTFI LE
out put options, the nodel will list the selected output types
in the order given above, as described bel ow for each file
option. For the MAXI FILE and TOXXFI LE out put options, the
output will only include the first output type selected from
the list given above, since outputs fromthese options are
based on a val ue exceedi ng a threshol d.

3.8.1.1 Selecting Options for Tabular Printed Qutputs.

The three tabular printed output options are controlled by
the foll owi ng keywords:

RECTABLE - Controls output option for high value summary
tabl es by receptor;

MAXTABLE - Controls output option for overall naxinmm
val ue sunmary tabl es; and

DAYTABLE - Controls output option for tables of concurrent

val ues summari zed by receptor for each day
processed.

The keywords are described in nore detail in the order listed
above.

The syntax and type for the RECTABLE keyword are
sunmmari zed bel ow
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Synt ax: OURECTABLE Aveper FIRST SECOND . SIXTH or 1ST 2ND .. 6TH
Type: Optional, Repeatable

where the Aveper paraneter is the short term averagi ng period
(e.g. 1, 3, 8 or 24 hr or MONTH) for which the receptor table
Is selected, and the secondary keywords, FIRST, SECOND, etc.,

I ndi cate which high values are to be summarized by receptor for
t hat averaging period. The RECTABLE card may be repeated for
each averaging period. For cases where the user wants the sane
RECTABLE options for all short term averagi ng periods being
nodel ed, the input may be sinplified by entering the secondary
keyword ALLAVE for the Aveper paraneter. The follow ng exanple
wi |l select summaries of the highest, second highest and third
hi ghest val ues by receptor for all averagi ng peri ods:

OU RECTABLE ALLAVE FIRST SECOND THIRD

The nodel will also recognize a range of high val ues on the
RECTABLE i nput card, and therefore the following card will have
the effect:

OU RECTABLE ALLAVE FIRST-THIRD

The output file will include tables for only the high
val ues selected. Tables for all source groups for a particular
averagi ng period are grouped together, and the averagi ng
periods are output in the order that they appear the CO
AVERTI ME card. For each averaging period and source group
conbi nation, the tables of high values for the receptor
networks (if any) are printed first, followed by any discrete
Cartesian receptors, any discrete polar receptors, and any
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boundary receptors.

The nunber of high val ues per receptor that the nodel can
store is controlled by the NVAL PARAMETER in the Fortran
conmputer code. The value of NVAL is initially set at 2 for the
DOS version of |ISCST and 6 for the extended nenory version.

The NVAL PARAMETER can be changed (up to 10), and the nodel
reconpiled in order to neet other nodeling needs, such as the
hi ghest of the sixth highest values by receptor for PM 10
nodel i ng, assum ng sufficient nmenory is available for the
nodel s storage requirenents. Changing the nodel storage
limts is discussed in nore detail in Section 4.2.2.

If the CO EVENTFIL keyword has been used to generate an
input file for the I SCEV (EVENT) nodel, then the design val ues
identified by the RECTABLE options, e.g., the high-second-high
24- hour average, are included in the events that are defined in
the | SCEV nodel input file.

The syntax and type for the MAXTABLE keyword are
sunmmari zed bel ow
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Synt ax: OUMAXTABLE Aveper Maxnum

Type: Optional, Repeatable

where the Aveper paraneter is the short term averagi ng period
(e.g. 1, 3, 8 or 24 hr or MONTH for which the receptor table
I's selected, and the Maxnum par aneter specifies the nunber of
overal | maxi mum val ues to be summari zed for each averagi ng
period. The MAXTABLE card nmay be repeated for each averagi ng
period. As with the RECTABLE keyword, for cases where the user
wants the sane MAXTABLE options for all short term averaging
peri ods bei ng nodel ed, the input may be sinplified by entering
t he secondary keyword ALLAVE for the Aveper paranmeter. The
followi ng exanple will select the maxi num 50 table for al
averagi ng peri ods:

OU MAXTABLE ALLAVE 50

A separate maxi num overall value table is produced for
each source group. The maximum val ue tables follow the
RECTABLE outputs in the main print file. Al source group
tabl es for a particular averagi ng period are grouped together,
and the averaging periods are output in the order that they
appear on the CO AVERTI ME card.

The nunber of overall nmaxi mum val ues that the nodel can
store for each averagi ng period and source group is controlled
by the NMAX PARAMETER in the Fortran conputer code. The val ue
of NMAX is initially set at 50. The NMAX PARAMETER can be
changed (up or down), and the nodel reconpiled in order to neet
ot her nodel i ng needs, assum ng sufficient nmenory is avail able
for the nodel’s storage requirenents. Changing the node
storage limts is discussed in nore detail in Section 4.2.2.
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The syntax and type for the DAYTABLE keyword are
sunmmari zed bel ow

Synt ax: OUDAYTABLE Avper! Avper2 Avper3 ...

Type: Optional, Non-repeatable

where the Avpern paraneters are the short term averagi ng
periods (e.g. 1, 3, 8 or 24 hr or MONTH) for which the daily
tabl es are selected. The DAYTABLE card is non-repeatabl e, but
as with the RECTABLE and MAXTABLE keywords, for cases where the
user wants daily tables for all short term averagi ng periods
bei ng nodel ed, the input may be sinplified by entering the
secondary keyword ALLAVE for the first paraneter. The
followi ng exanple will select the daily tables for al

averagi ng peri ods:

OU DAYTABLE ALLAVE

For each averagi ng period for which the DAYTABLE option is
sel ected, the nodel will print the concurrent averages for al
receptors for each day of data processed. The receptor
networks (if any) are printed first, followed by any discrete
Cartesian receptors, discrete polar receptors, and boundary
receptors. Results for each source group are output. For
exanple, if 1, 3, and 24-hour averages are cal cul ated, and the
QU DAYTABLE ALLAVE option is used, then for the first day of
data processed, there will be 24 sets of tables of hourly
averages (one for each hour in the day), eight sets of 3-hour
averages (one for each 3-hour period in the day), and one set
of 24-hour averages. The averages are printed as they are
cal cul ated by the nodel, but for hours where nore than one
averaging period is calculated (e.g., hour 24 is the end of an
hourly average, a 3-hour average, and a 24-hour average), the

3-118



order in which the averages are output will follow the order
used on the CO AVERTIME card. Note: This option can produce
very large output files, especially when used with a full year
of data and very short period averages, such 1-hour and 3-hour.
It should therefore be used with CAUTI ON

3.8.1.2 Selecting Options for Special Purpose Qutput
Files.

The | SCST nodel provides options for four types of output
files for specialized purposes. One option produces files of
all occurrences of violations of user-specified threshold
val ues (MAXI FI LE keyword), another option produces files of
concurrent (raw) results at each receptor suitable for
post - processi ng (POSTFI LE keyword), and a third option produces
files of design values that can be inported into graphics
packages in order to produce contour plots (PLOTFILE keyword),
and a fourth option produces unfornatted files of raw results
above a threshold value with a special structure for use with
t he TOXX nodel conponent of TOXST (TOXXFI LE keyword). Each of
these options is described in detail bel ow

The syntax and type for the MAXI FI LE keyword are
sunmmari zed bel ow
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Sy Nt ax: OUMAXIFILE Aveper Grpid Thresh Filnam (Funit)

Type: Optional, Repeatable

where the Aveper paraneter is the short term averagi ng period
(e.g. 3, 8 24 for 3, 8 and 24-hour averages, or MONTH for

nont hly averages) and G pid is the source group ID for which
the MAXI FI LE option is selected. The Thresh paraneter is the
user-specified threshold value, and Filnamis the nanme of the
file where the MAXIFILE results are to be witten. The
optional Funit paraneter allows the user the option of
specifying the Fortran logical file unit for the output file.
The user-specified file unit nust be in the range of 20-100,

I nclusive. By specifying the sane filename and unit for nore
than one MAXIFILE card, results for different source groups
and/ or averaging periods nmay be conbined into a single file. If
the Funit paraneter is omtted, then the nodel will dynamcally
all ocate a unique file unit for this file (see Section 3.9.2).

The MAXI FI LE card may be repeated for each conbination of
averagi ng period and source group, and a different filenane
shoul d be used for each file. The resulting maxi mumvalue file
wi I I include several header records identifying the averagi ng
period, source group and the threshold value for that file, and
a listing of every occurrence where the result for that
aver agi ng period/source group equals or exceeds the threshold
val ue. Each of these records includes the averagi ng period,
source group ID, date for the threshold violation (ending hour
of the averaging period), the x, y, z and fl agpol e receptor
hei ght for the receptor |ocation where the violation occurred,
and the concentration or deposition value. |If nore than one
output type is selected in a nodel run, then the MAXI FI LE
threshold will only apply to the first output type sel ected
anong the list of CONC, DEPCS, DDEP, and/or WDEP, and only the
correspondi ng value wll be output in the maxi mumvalue file.
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Each of the threshold violations, except for nonthly
averages, identify events that may be nodel ed for source
contribution information with the | SCEV (EVENT) nodel by
selecting the CO EVENTFIL option (see Sections 3.2.9 and 3.7).
Each of the threshold violations is included as an event on the
EV pathway, and is given a nane of the form THxxyyyy, where XxX
is the averagi ng period, and yyyy is the violation nunber for
t hat averaging period. For exanple, an event nane of TH240019
identifies the 19th threshold violation for 24-hour averages.
Mont hly average threshold violations are included in the file
speci fied on the MAXIFILE card, but are not included in the
| SCEV nodel input file since the | SCEV nodel currently handl es
only averagi ng periods of up to 24 hours.

The followi ng exanples illustrate the use of the MAXI FI LE
opti on:

OU MAXIFILE 24 ALL 364.0 MAX24ALL.OUT
MAXIFILE 24 PSD 91.0 MAXPSD.OUT 50
MAXIFILE 3 PSD 365.0 MAXPSD.OUT 50
MAXIFILE 3 PLANT 25.0 C:\OUTPUT\MAXI3HR.FIL
MAXIFILE MONTH ALL 10.0 MAXMONTH.OUT

where the 3-hour exanple illustrates the use of a DOS pat hnane
for the PC, and the | ast exanple illustrates the use of nonthly
averages. The FILNAM paraneter may be up to 40 characters in

| ength. It should also be noted that only one MAXI FI LE card
may be used for each averagi ng period/source group conbination.
Note: The MAXI FILE option may produce very large files for
runs involving a | arge nunber of receptors if a significant
percentage of the results exceed the threshold val ue.

The syntax and type for the POSTFILE keyword are
sunmmari zed bel ow
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Sy Nt ax: OUPOSTFILE Aveper Grpid Format Filnam (Funit)
Type: Optional, Repeatable

where the Aveper paraneter is the averaging period (e.g. 3, 8,
24 for 3, 8 and 24-hour averages, MONTH for nonthly averages,
PERI OD for period averages, or ANNUAL for annual averages) and
Gpidis the source group ID for which the POSTFILE option is
selected. The Format paraneter specifies the format of the
POSTFI LE out put, and nmay either be the secondary keyword UNFORM
for unformatted concentration files, or the secondary keyword
PLOT to obtain formatted files of receptor |ocations (x- and
y-coordi nates) and concentrations suitable for plotting
contours of concurrent values. The Filnam paraneter is the
nanme of the file where the POSTFILE results are to be witten
The optional Funit paranmeter allows the user the option of
specifying the Fortran logical file unit for the output file.
The user-specified file unit nust be in the range of 20-100,
I nclusive. By specifying the sane filename and unit for nore
t han one POSTFILE card, results for different source groups
and/ or averagi ng periods nmay be conbined into a single file.
If the Funit paraneter is omtted, then the nodel wll
dynam cally allocate a unique file unit for this file (see
Section 3.9.2).
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The POSTFILE card may be repeated for each conbi nati on of
averagi ng period and source group, and a different filenane
shoul d be used for each file. If UNFORMis specified for the
Format paraneter, then the resulting unformatted file includes
a constant-length record for each of the sel ected averaging
peri ods cal cul ated during the nodel run. The first variable of
each record is an integer variable (4 bytes) containing the
endi ng date (YYMVDDHH) for the averages on that record. The
second variable for each record is an integer variable (4
bytes) for the nunmber of hours in the averagi ng period. The
third variable for each record is a character variabl e of
| engt h ei ght containing the source group ID. The remaining
vari abl es of each record contain the cal cul ated average
concentration or total deposition values for all receptors, in
the order in which they were defined in the input runstream

The followi ng exanples illustrate the use of the POSTFILE
opti on:

OU POSTFILE 24 ALL UNFORM PST24ALL.BIN
POSTFILE 24 PSD UNFORM PST24PSD.BIN
POSTFILE 3 PLANT UNFORM C:\BINOUT\PST3HR.FIL
POSTFILE MONTHALL PLOT PSTMONTH.PLT
POSTFILE PERIOD ALL  PLOT PSTANN.PLT

where the 3-hour exanple illustrates the use of a DOS pat hnane
for the PC, and the | ast exanple illustrates the use of nonthly
averages. The Filnam paraneter may be up to 40 characters in

| ength. The use of separate files for each averaging

period/ source group conbination allows the user flexibility to
select only those results that are needed for post-processing
for a particular run, and al so makes the resulting unfornatted
files manageable. Note: The POSTFILE option can produce very
| arge files, and should be used with sonme caution. For a file
of hourly values for a full year (8760 records) and 400
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receptors, the resulting file will use about 14 negabytes of
di sk space. To estimate the size of the file (in bytes), use
the foll owi ng equation

(# of Hrs/Yr)
File Size (bytes) = --------u-n--- * (# of Rec + 4) * 4
(# of Hrs/Ave)

Divide the result by 1000 to estinate the nunber of kil obytes
(KB) and divide by 1.0E6 to estimte the nunber of negabytes
(MB).

When nore than one output type is selected anong the |ist
of CONC, DEPGCS, DDEP, and/or WDEP, the post-processing output

file will include all of the output types selected, in the
order listed here. For the unformatted post-processing file,
the results for each output type will be included on a single

record for each averagi ng period and source group. For the
PLOT-formatted post-processing file, the results for each
output type will be printed in separate columms, one record per
receptor, in the order given above.

The syntax and type for the PLOTFILE keyword are
sunmmari zed bel ow

Sy Nt ax: OUPLOTFILE Aveper Grpid Hivalu Filnam (Funit), or
OU PLOTFILE PERIOD Grpid Filnam (Funit)
OU PLOTFILE ANNUAL Grpid Filnam (Funit)

Type: Optional, Repeatable
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where the Aveper paraneter is the averaging period (e.g. 3, 8,
24 for 3, 8 and 24-hour averages, MONTH for nonthly averages,
PERI OD for period averages, or ANNUAL for annual averages),
Gpidis the source group ID for which the PLOTFILE option is
sel ected, and Hivalu specifies which short term high val ues are
to be output (FIRST for the first highest at each receptor,
SECOND for the second hi ghest at each receptor, etc.) Note
that the Hivalu paranmeter is not specified for PERI OD or ANNUAL
averages, since there is only one period or annual average for
each receptor. The Filnam paraneter is the name of the file
where the PLOTFILE results are to be witten. The optional
Funit paranmeter allows the user the option of specifying the
Fortran logical file unit for the output file. The
user-specified file unit nmust be in the range of 20-100,

i nclusive. By specifying the sane filename and unit for nore

t han one PLOTFILE card, results for different source groups
and/ or averagi ng periods nay be conbined into a single file. If
the Funit parameter is omtted, then the nodel will dynam cally
allocate a unique file unit for this file (see Section 3.9.2).
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The PLOTFILE card may be repeated for each conbi nati on of
averagi ng period, source group, and high value, and a different
filenane should be used for each file. The resulting formatted
file includes several records with header information
i dentifying the averagi ng period, source group and hi gh val ue
nunber of the results, and then a record for each receptor
whi ch contains the x and y coordi nates for the receptor
| ocation, the appropriate high value at that |ocation, and the
averagi ng period, source group and high val ue nunber. The data
are witten to the file in the order of x-coord, y-coord,
concentration (or deposition) so that the file can easily be
i mported into a graphics package designed to generate contour
plots. Many such prograns will read the PLOTFILEs directly
wi t hout any nodification, ignoring the header records, and
produce the desired plots.

The followi ng exanples illustrate the use of the PLOTFILE
opti on:

OU PLOTFILE 24 ALL FIRST PLT24ALL.FST
PLOTFILE 24 ALL SECOND PLT24ALL.SEC
PLOTFILE 24 PSD  2ND PLTPSD.OUT 75
PLOTFILE 3 PSD 2ND PLTPSD.OUT 75
PLOTFILE 3 PLANT 1ST C:\PLOTS\PLT3HR.FIL
PLOTFILE MONTH ALL THIRD PLTMONTH.OUT
PLOTFILE PERIOD ALL PSTANN.PLT

where the 3-hour exanple illustrates the use of a DOS pat hnane
for the PC, and the [ ast exanple illustrates the use of nonthly
averages. As illustrated by the second and third exanples, the
hi gh val ue paraneter nmay al so be input as secondary keywords
usi ng the standard abbreviations of 1ST, 2ND, 3RD, . . . 10TH
The Fil nam paraneter may be up to 40 characters in length. The
use of separate files for each averagi ng period, source group,
hi gh val ue conbi nation allows the user flexibility to sel ect
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only those results that are needed for plotting froma
particul ar run.

When nore than one output type is selected anong the |ist
of CONC, DEPCS, DDEP, and/or WDEP, the PLOTFILE output file
will include all of the output types selected, in the order
listed here. The results for each output type will be printed
i n separate colums, one record per receptor, in the order
gi ven above.

The syntax and type for the TOXXFI LE keyword are
sunmmari zed bel ow
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Sy Nt ax: OUTOXXFILE Aveper Cutoff Filnam (Funit)
Type: Optional, Repeatable

where the Aveper paraneter is the short term averagi ng period
(e.g. 1, 3, 8 24 for 1, 3, 8 and 24-hour averages, or MONTH
for monthly averages) for which the TOXXFI LE option has been
selected. The Cutoff (threshold) paraneter is the
user-specified threshold cutoff value in g/n?, and Filnamis
the name of the file where the TOXXFI LE results are to be
witten. It is inportant to note that the units of the Cutoff
parameter are g/n?, regardl ess of the input and output units
selected with the SO EMSUNIT card. The optional Funit
paraneter allows the user the option of specifying the Fortran
logical file unit for the output file. The user-specified file
unit nmust be in the range of 20-100, inclusive. [If the Funit
paraneter is omtted, then the nodel will dynamically allocate
a unique file unit for this file (see Section 3.8.2). Wile
the TOXXFI LE option may be specified for any of the short term
averaging periods that are identified on the CO AVERTI ME card
for a particular run, a non-fatal warning nessage wll be
generated if other than 1-hour averages are specified. This is
because the TOXST nodel currently supports only 1-hour

aver ages.
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The TOXXFI LE card may be repeated for each averagi ng
period, but a different filename should be used for each file
since the structure of the output file generated by the
TOXXFI LE option does not allow for a clear way to distinguish
between results for different averaging periods. The resulting
output file for the Short Termnodel is an unformatted file
with several header records identifying the title, averaging
period, receptor information, and the threshold val ue for that
file, followed by records listing every occurrence where the
result for any source group for that averaging period equals or
exceeds the threshold value. Wen one of the source groups
exceeds the threshold value, the results for all source groups
for that averagi ng period and receptor |ocation are output.
Each concentration that is output through the TOXXFI LE option
is paired with an integer ID variable that identifies the
averagi ng period (hour nunber of the year), the source group
nunber, and the receptor nunber corresponding to that val ue.
The concentration val ues and corresponding ID variables are
stored in buffer arrays, and the arrays are then witten to the
unformatted output file when full. The size of the arrays is
controlled by the NPAI R PARAMVETER defined in the MAINL. I NC
file, and is initially set at 100. At the end of the nodeling
run, any values remaining in the buffer arrays are witten to
the file, padded to the right with zeroes. The structure of
the output file generated by the TOXXFILE option is described
in nmore detail in Section 3.8.2 and in Appendix F. Wen using
the TOXXFI LE option, the user will normally place a single
source in each source group, and may need to nodify the array
storage PARAMETERs in MAINL.INC to accomodate certain nodeling
needs. The user should refer to the user’s guide for TOXST for
further instructions on the application of the TOXXFILE option
of the | SCST nodel .

The followi ng exanples illustrate the use of the TOXXFI LE
opti on:
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XXFILE 1 1.0E-5 TOXX1HR.BIN
XXFILE 24 2.5E-3 TOXX24HRBIN 50

The Fil nam paraneter nmay be up to 40 characters in length. It
shoul d be noted that only one TOXXFILE card may be used for
each averaging period. Note: The TOXXFILE option may produce
very large files for runs involving a | arge nunber of receptors

if a significant percentage of the results exceed the threshold
value. |If nore than one output type is selected in a nodel

run, then the TOXXFILE threshold will only apply to the first
out put type selected anong the list of CONC, DEPCS, DDEP,

and/ or WDEP, and only the corresponding value will be output in
t he TOXXFI LE output file.

3.8.2 Short Term EVENT Moddel (ISCEV) Options

The | SC Short Term EVENT nodel (1SCEV) is designed
specifically to perform source contribution anal yses for short
term average (|l ess than or equal to 24-hour) events. The
events may either be generated by the | SCST nodel, or they may
be user-specified events, or both. Because of this rather
narrow focus of applications for the | SCEV nodel, the output
options are limted to a single keyword. The EVENTOUT keyword
controls the level of detail in the source contribution out put
fromthe EVENT nodel. The syntax and type of the EVENTOUT
keyword are sumrari zed bel ow

Synt ax: OUEVENTOUT SOCONT DETAILL

Type: Mandatory, Non-repeatable

where the SOCONT secondary keyword specifies the option to
produce only the source contribution information in the output
file, and the DETAIL secondary keyword specifies the option to

3-131



produce nore detailed summaries in the output file. The SOCONT
option provides the average concentration (or total deposition)
value (i.e., the contribution) fromeach source for the period
corresponding to the event for the source group. The basic
source contribution infornmation is also provided with the
DETAIL option. In addition, the DETAIL option provides the
hourly average concentration (or total deposition) values for
each source for every hour in the averaging period, and a
summary of the hourly neteorol ogi cal data for the event period.
In general, the DETAIL option produces a larger output file
than the SOCONT file, especially if there are a | arge nunber of
sources. There is no default setting for the EVENTOUT options.

3.8.3 Long Term Model Options

The | SCLT nodel has three keywords avail able on the QU
pat hway to specify the output options. The RECTABLE and
MAXTABLE keywords are simlar to the correspondi ng keywords for
the | SCST nodel in that RECTABLE specifies the options for
tabul ar sunmaries of results by receptor, and MAXTABLE
specifies options for tabular sunmaries of overall maximum
results. The third keyword, PLOTFILE, is also simlar to the
correspondi ng keyword for |SCST, and allows the user to
generate separate output files suitable for inporting into
gr aphi cs packages to generate contour plots. However, the
paraneters on these keywords differ between the two nodel s
because of the different data structures of the nodels.

For the Short Term nodel there are several short term
averages during the data period, fromwhich the nodel sorts and
stores the highest, second highest and third hi ghest val ues at
each | ocation, whereas for the Long Term nodel, there is only
one long term average result at each |location. Because of
these differences in the data structure, the Long Term nodel is
able to store the results for all sources at each receptor
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| ocation, in addition to the conbi ned source group val ues.
Therefore, the output keywords for Long Term i nclude options to
sumari ze results for each source or for the source groups, and
al so to provide source contribution information for the naxi num
source group values (thereby elimnating the need for a Long
Ter m EVENT nodel ).

The syntax and type for the Long Term RECTABLE keyword are
sunmmari zed bel ow

Synt ax: OURECTABLE INDSRC and/or SRCGRP

Type: Optional, Non-repeatable

where the | NDSRC secondary keyword specifies that summari es of
I ndi vi dual sources for each receptor are to be output, and the
secondary keyword SRCGRP specifies that summaries of source
group values for each receptor are to be provided. The user
may sel ect either option or both options in a given run. The
I ndi vi dual source values are presented first in the output
file, with the results by receptor network followed by any

di screte Cartesian receptors, discrete polar receptors and
boundary receptors. The source group results follow the sanme
pattern as the individual source tables. A conplete set of
summary tables is output for each STAR summary processed, and
for the PERI OD averages, if cal cul ated.

The syntax and type for the Long Term MAXTABLE keyword are
summari zed bel ow

Sy Nt ax: OUMAXTABLE Maxnum INDSRC and/or SRCGRP and/or SOCONT

Type: Optional, Non-repeatable

where the Maxnum paranet er specifies the nunber of maxi mum
val ues to summari ze, and where the | NDSRC and SRCGRP secondary
keywords specify that sunmmaries of naxi num val ues for
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i ndi vi dual sources and for source groups, respectively, are to
be provided. The individual source maxi num val ues are treated
i ndependently of the source group maxima with the | NDSRC
option. To obtain the contribution fromeach source to the
maxi mum source group values (simlar to the informtion
obtained from|SCEV), the user may sel ect the SOCONT opti on.
The user may sel ect any conbi nation of these options in a given
run. |If the SOCONT option is selected, and the SRCGRP option
has not been selected, the nodel will autonmatically determ ne

t he maxi mum source group val ues so that the source contribution
anal ysis can be performed, but the maxi mum source group val ues
will not be included in the output file. The individual source
val ues are presented first in the output file, followed by the
maxi mum sour ce group val ues, and the source contribution
results, according to the options selected. A conplete set of
maxi mrum val ue summary tables is output for each STAR sunmary
processed, and for the PERI OD averages, if cal cul ated.

The nunber of overall maxi mum val ues that the nodel can
store for each source and source group is controlled by the
NVAX PARAMETER in the Fortran conputer code. The val ue of NVAX
isinitially set at 10 for the Long Term nodel. The NVAX
PARAMETER can be changed (up or down), and the nodel reconpiled
in order to neet other nodeling needs, assum ng sufficient
menory is available for the nodel’s storage requirenents.
Changi ng the nodel storage |limts is discussed in nore detai
in Section 4.2.2.

The syntax and type for the Long Term PLOTFI LE keyword are
sunmmari zed bel ow

Sy Nt ax: OUPLOTFILE Aveper Grpid Filnam (Funit)
Type: Optional, Repeatable
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where the Aveper paraneter is the long term averagi ng period
(e.g. WNTER, SPRING etc.) and Gpid is the source group ID
for which the PLOTFILE option is selected. The Fil nam
paraneter is the name of the file where the PLOTFILE results
are to be witten. The optional Funit paraneter allows the
user the option of specifying the Fortran logical file unit for
the output file. The user-specified file unit nmust be in the
range of 20-100, inclusive. |If the Funit paraneter is omtted,
then the nodel will dynam cally allocate a unique file unit for
this file (see Section 3.8.2). The PLOTFILE card nay be
repeated for each conbinati on of averagi ng period and source
group, and a different filename should be used for each file.
The resulting formatted file includes several records with
header information identifying the averagi ng period and source
group of the results, and then a record for each receptor which
contains the x and y coordinates for the receptor |ocation, the

| ong term average val ue at that |ocation, the averagi ng period
and the source group ID. The data are witten to the file in

t he order of x-coord, y-coord, concentration (or deposition) so
that the file can easily be inported into a graphics package
designed to generate contour plots. Mny such progranms wl|
read the PLOTFILEs directly w thout any nodification, although
the user may have to delete the header records to produce the
desired plots.

The syntax and type for the Long Term TOXXFI LE keyword are
sunmmari zed bel ow

Sy Nt ax: OUTOXXFILE Aveper Grpid Filnam (Funit)
Type: Optional, Repeatable
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where the Aveper paraneter is the long term averagi ng period
(e.g. WNTER, SPRING etc.) and Gpid is the source group ID
for which the TOXXFI LE option is selected. The PERI OD aver age,
if selected on the CO AVERTI ME card, may al so be specified for
the Aveper paraneter for period averages. The optional Funit
paraneter allows the user the option of specifying the Fortran
logical file unit for the output file. The user-specified file
unit must be in the range of 20-100, inclusive. |[If the Funit
paraneter is omtted, then the nodel will dynamically allocate
a unique file unit for this file (see Section 3.8.2). The
TOXXFI LE card may be repeated for each conbinati on of averagi ng
period and source group, and a different filenanme should
normal |y be used for each file. The resulting formatted file

i ncl udes several records with header information identifying

t he averagi ng period and source group of the results, and then
a record for each receptor which contains the x and y

coordi nates for the receptor location, the |long term average
val ue at that |ocation, the averagi ng period and the source
group ID. The data are witten to the file in the order of
x-coord, y-coord, concentration (or deposition) so that the
file can easily be inported into a graphics package designed to
generate contour plots. Many such prograns will read the
TOXXFI LEs directly without any nodification, although the user
may have to del ete the header records to produce the desired
plots. Each TOXXFILE output file includes the results for each
source in the specified source group, in the order in which
they are defined on the SO pat hway.

The exanple below illustrates the use of various Long Term
nodel out put options:
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OU RECTABLE INDSRC SRCGRP
MAXTABLE 10 INDSRC SRCGRP SOCONT
PLOTFILE WINTER ALL PLTWINT.OUT
PLOTFILE SPRING PSD PSDSPRG.PLT
PLOTFILE ANNUAL PLANT C:\PLOTS\PLANT.ALL
TOXXFILE WINTER ALL WINTTOXX.OUT 25
TOXXFILE PERIOD GROUP1 PERTOX.OUT

where all of the tabular printed output options have been
sel ected, and several PLOTFILE and TOXXFI LE options have al so
been sel ect ed.

3.9 CONTRCLLI NG | NPUT AND QUTPUT FI LES

This section describes the various input and output files
used by the |1 SC nodels, and di scusses control of input and
output (I/0 on the |IBMconpatible PC environnent. Mich of
this discussion also applies to operating the nodels in other
envi ronnent s.

3.9.1 Description of 1SC Input Files

The two basic types of input files needed to run all of
the 1SC nodels are the input runstreamfile containing the
nodel i ng options, source data and receptor data, and the input
nmet eorol ogi cal data file. Each of these is discussed bel ow, as
well as a special file that may be used to initialize the | SCST
nodel with internediate results froma previous run
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3.9.1.1 Input Runstream Fil e.

The input runstreamfile contains the user-specified
options for running the various |ISC nodels, includes the source
par anet er data and source group information, defines the
receptor |ocations, specifies the |ocation and paraneters
regardi ng the neteorol ogi cal data, and specifies the out put
options. The basic structure of the input runstreamfile is
the sane for all three nodels, although the list of available
keywords for defining options, and the exact syntax for certain
keywords are slightly different between the Short Term and Long
Term nodel s. Details regarding the keywords and paraneters
used in the input runstreamfile are provided in Section 3, and
Appendi x B.

For the PC-executable versions of the nodels avail able on
the SCRAM BBS, the runstreamfile is explicitly opened by the
nodel s using a Fortran OPEN statenent, and the integer
variable, INUNIT, specifies the unit nunber for the file. The
variable INUNIT is initialized to a value of 5 in a BLOCK DATA
subprogram of the nodel, which corresponds to the default input
unit for Fortran. The INUNIT variable is included in a naned
COMVON bl ock (FUNITS) in the MAINL.INC include file, and is
therefore available to all of the necessary subroutines.

Since the input runstreamfile is opened explicitly by the
PC- execut abl e versions of the nodels, the nodel will take the
first paraneter on the command |ine when running the nodel as
the input filename. No DOS redirection synbol should be used
precedi ng the runstream fil enane.
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3.9.1.2 Meteorological Data File.

The input neteorological data is read into the nodels from
a separate data file for all three nodels. The neteorol ogical
filenane and format are specified within the input runstream
file using the ME | NPUTFI L keyword. The Short Term nodel s
accept meteorological data fromunformatted sequential files
generated by the PCRAMMET and MPRM preprocessors, and al so
accept a wide range of formatted ASCII files of hourly
sequential records. The Long Term nodel accepts STability
ARray (STAR) neteorol ogical data fromsequential ASCII files
using either a default READ fornmat, a user-specified READ
format or free-formatted READs.

The neteorological data file is explicitly opened by the
nodel s using a Fortran OPEN statenent, and the integer
vari able, MFUNIT, specifies the unit nunber for the file. The
variable MFUNIT is initialized to a value of 19 in a BLOCK DATA
subprogram of the nodel. The MFUNIT variable is included in a
naned COMMON bl ock (FUNITS) in the MAINL.INC include file, and
is therefore available to all of the necessary subroutines.

3.9.1.3 Initialization File for Mdel Re-start.

The | SCST nodel has an optional capability to store
internmediate results to an unformatted (sonetines called
binary) file for later re-starting of the nodel in the event of
a power failure or user interrupt. This unformatted file nay
therefore be used as an input file to initialize the nodel.
This option is controlled by the SAVEFI LE (saves internedi ate
results to a file) and the INNTFILE (initialize result arrays
froma previously saved file) keywords on the CO pat hway.

When initializing the nodel for the re-start option, the
user specifies the name of the unformatted results file on the
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I NI TFI LE keyword. The default filenane used if no paraneter is
provided is SAVE.FIL. The initialization file is explicitly
opened by the | SCST nodel, and the integer variable, |RSUNT
specifies the unit nunber for the file. The variable IRSUNT is
initialized to a value of 15 in a BLOCK DATA subprogram of the
nodel . The I RSUNT variable is included in a naned COMON bl ock
(FUNITS) in the MAINL.INC include file, and is therefore
available to all of the necessary subroutines.

3.9.2 Description of ISC Qutput Files

The | SC nodel s produce a variety of output files,
including the main print file of nodel results, an unformatted
file of internmediate results for later re-start of the nodel
(I SCST only), and several output data files for specialized
pur poses. These files are described in detail bel ow
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3.9.2.1 Qutput Print File.

Each of the | SC nodels produces a main output print file

of nodel results. The contents and organi zation of this file
for the | SCST nodel were shown in Figure 2-5. This file
i ncl udes an echo of the input runstreaminmages at the begi nning
of the file (up until a NO ECHO i nput is encountered). A
sumary of runstream setup nessages and a summary of the inputs
follow the echo of inputs. The input summary includes a
sumary of nodeling options, source data, receptor data, and
net eorol ogi cal data, follow ng the sanme order as the pathways
in the runstreamfile. |If nodel calcul ations are perforned,
then the nodel results are sunmarized next. The content and
order of the nodel result summaries depend on the output
options selected and on the particul ar nodel being run.
Foll owi ng the detail ed nodel results are summary tabl es of the
hi gh val ues for each averaging period and source group (I SCST
only). The final portion of the main output print file is the
sumary of mnessages for the conpl ete nodel run

For the PC-executable versions of the nodels avail able on
the SCRAM BBS, the nmain print output file is explicitly opened
by the nodels using a Fortran OPEN statenent, and the integer
variable, 1OUNIT, specifies the unit nunber for the file. The
variable TOUNIT is initialized to a value of 6 in a BLOCK DATA
subprogram of the nodel, which corresponds to the default
output unit for Fortran. The IOUNIT variable is included in a
naned COMMON bl ock (FUNITS) in the MAINL.INC include file, and
is therefore available to all of the necessary subroutines.

Since the main print output file is opened explicitly, the

nodel will take the second paraneter on the conmand |ine when
runni ng the nodel as the output filenanme. No DOS redirection
synbol shoul d be used preceding the output filenane. |If an

output file is not given on the conmand |ine, then the nodel
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will return an error nessage and abort execution.

By opening the printed output file explicitly, the outputs
are not automatically fornmatted for the printer. This
formatting is acconplished using the CARRI AGE CONTROL specifier
in the OPEN statenment for the Lahey extended nenory version of
the nodels, and by explicitly witing the ASCII formfeed
character to the file for the Mcrosoft DOS version.

3.9.2.2 Detailed Error Message File.

The user may select an option for the nodel to save a
separate file of detailed error and other nessages, through use
of the CO ERRORFIL keyword. The fornmat and syntax of these
nessages i s described in Appendix E. The order of nessages
within the file is the order in which they were generated by
the nodel. The file includes all types of nessages that were
gener at ed.

The error nessage file is explicitly opened by the nodel
using a Fortran OPEN statenent, and the integer vari able,
| ERUNT, specifies the unit nunber for the file. The variable
ERUNT is initialized to a value of 10 in a BLOCK DATA
subprogram of the nodel. The IERUNT variable is included in a
naned COMMON bl ock (FUNITS) in the MAINL.INC include file, and
is therefore available to all of the necessary subroutines.
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3.9.2.3 Internedi ate Results File for Mddel Re-start.

The | SCST nodel has an optional capability to store
internmediate results to an unformatted (sonetines called
binary) file for later re-starting of the nodel in the event of
a power failure or user interrupt. This unformatted file nmay
therefore be used as an input file to initialize the nodel.
This option is controlled by the SAVEFI LE (saves internedi ate
results to a file) and the INNTFILE (initialize result arrays
froma previously saved file) keywords on the CO pat hway.

When saving the internediate results for the re-start
option, the user specifies the name of the unformatted results
file on the SAVEFI LE keyword. The user has the option of
specifying a single filenanme, two filenanmes (for alternate
saves), or specifying no filename. The default filenane used

if no paranmeter is provided is SAVE.FIL. If a single file is
used, then the internediate results file is overwitten on each
successive dunp, with the chance that the file will be lost if

the interrupt occurs during the tine that the file is opened.

If two filenanes are provided, then the nodel al so saves to the
second file on alternate dunps, so that the next nobst recent
dunmp will always be available. The nain save file is
explicitly opened by the | SCST nodel, and the integer variabl e,
| DPUNT, specifies the unit nunber for the file. The variable
IDPUNT is initialized to a value of 12 in a BLOCK DATA
subprogram of the nodel. |If a second save file is used, then
it is also opened explicitly, and the integer variabl e | DPUN2,
initialized to a value of 14, specifies the unit nunber.
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3.9.2.4 Maxi mum Val ue/ Threshold Fil e.

The user may sel ect an option for the | SCST nodel to
generate a file or files of concentration (or deposition)
val ues exceedi ng a user-specified threshold. The QU MAXI FI LE
keyword controls this option. The user nay sel ect separate
files for each averagi ng period and source group comnbi nation
for which a list of threshold violations nay be needed. Each
file includes several records with header information
i dentifying the averagi ng period, source group and threshold
val ue, and then a record for every occurrence where the result
for that averagi ng period/source group equals or exceeds the
threshol d value. Each of these records includes the averaging
period, source group ID, date for the threshold violation
(endi ng hour of the averaging period), the x, y, z and fl agpole
receptor height for the receptor |ocation where the violation
occurred, and the concentration or deposition val ue.

The structure of the threshold violation file is described
in nmore detail in Appendix F. Each of the files sel ected by
the user is opened explicitly by the nodel as an fornatted
file. The filenanes are provided on the input runstream i mage.
The user may specify the file unit on the MAXIFILE card through
the optional FUNIT paranmeter. User-specified units nust be
greater than or equal to 20, and are reconmended to be |ess
than or equal to 100. If no file unit is specified, then the
file unit is determned internally according to the follow ng
fornul a:

| MKUNT = 100 + | GRP*10 + | AVE
where I MXUNT is the Fortran unit nunber, IGRP is the source
group nunber (the order in which the group is defined in the

runstreamfile), and I AVE is the averagi ng period nunber (the
order of the averaging period as specified on the CO AVERTI ME
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card). This formula will not cause any conflict with other
file units used by the nodel for up to 9 source groups and up
to 9 short term averagi ng peri ods.

3.9.2.5 Sequential Results File for Postprocessing.

The user may sel ect an option for the | SCST nodel to
generate a file or files of concentration (or deposition)
val ues suitable for postprocessing. The QU POSTFI LE keyword
controls this option. The user nay sel ect separate files for
each averagi ng period and source group conbi nation for which
post processi ng may be needed. For each file requested, the
user has the option of specifying whether to use unformatted
files suitable for postprocessing or to use a plot fornmat which
could allow for inporting the x,y,conc files into a graphics
package for plotting. For the unformatted file option, each
file consists of sequential unformatted records of val ues at
each receptor location for every averagi ng period cal cul at ed.
For the plot file format option, each file consists of
formatted records listing the x-coordinate, y-coordi nate and
concurrent concentration (or deposition) values for each
receptor and for all averaging periods cal cul ated. For certain
applications, these files my becone quite |arge, and shoul d
only be used when needed, especially when using the pl ot
format.

The structure of both types of postprocessing file is
described in nore detail in Appendix F. Each of the
post processing files selected by the user is opened explicitly
by the nodel as either an unformatted or a formatted file,
depending on the option selected. The filenanes are provided
on the input runstreamimge. The user nmay specify the file
unit on the POSTFILE card through the optional FUNIT paraneter.
User-specified units nust be greater than or equal to 20, and
are recomrended to be less than or equal to 100. |If no file
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unit is specified, then the file unit is determned internally
according to the foll ow ng fornul as:

| PSUNT
I APUNT

200 + IGRP*10 + | AVE for short term averages
300 + IGRP*10 - 5 for PERI OD aver ages

where | PSUNT and | APUNT are the Fortran unit nunbers, IGRP is
t he source group nunber (the order in which the group is
defined in the runstreamfile), and IAVE is the averaging
period nunber (the order of the averaging period as specified
on the CO AVERTIME card). This forrmula will not cause any
conflict with other file units used by the nodel for up to 9
source groups and up to 9 short term averagi ng peri ods.

3.9.2.6 H gh Value Summary File for Plotting.

The user may sel ect an option for the | SCST nodel to
generate a file or files of the highest concentration (or
deposition) values at each receptor suitable for inporting into
a graphics package in order to generate contour plots. The QU
PLOTFI LE keyword controls this option. The user may sel ect
separate files for each averagi ng period, source group and high
val ue conbination for which a plot file may be needed. Each
file includes several records with header information
identifying the averagi ng period, source group and hi gh val ue
nunber of the results, and then a record for each receptor
whi ch contains the x and y coordi nates for the receptor
| ocation, the appropriate high value at that |ocation, and the
averagi ng period, source group and high val ue nunber.

The structure of the plot file is described in nore detai
in Appendix F. Each of the plot files selected by the user is
opened explicitly by the nodel as an formatted file. The
filenanes are provided on the input runstreamimge. The user
may specify the file unit on the PLOTFILE card through the
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optional FUNIT paraneter. User-specified units nust be greater
than or equal to 20, and are recomended to be | ess than or
equal to 100. If no file unit is specified, then the file unit
is determned internally according to the follow ng fornul as:

| PLUNT
| PPUNT

(I'VAL+3)*100 + IGRP*10 + IAVE for short term aver.
300 + I GRP*10 for PERI OD aver ages

where | PLUNT and | PPUNT are the Fortran unit nunbers, IVAL is

t he hi gh value nunber (1 for FIRST highest, 2 for SECOND

hi ghest, etc.), IGRP is the source group nunber (the order in
which the group is defined in the runstreamfile), and I AVE is
t he averagi ng period nunber (the order of the averaging period
as specified on the CO AVERTI ME card). This forrmula will not
cause any conflict with other file units used by the nodel for
up to 9 source groups and up to 9 short term averagi ng peri ods.

3.9.2.7 TOXX Model Input Files

The user may sel ect an option for the | SCST nodel to
generate an unformatted file or files of concentration (or
deposition) val ues exceeding a user-specified threshold for use
with the TOXX nodel conponent of TOXST. The OU TOXXFI LE
keyword controls this option. The user nay sel ect separate
files for each averaging period for which a threshold violation
file may be needed. Each file includes several records with
header information identifying the title, averaging period,

t hreshol d val ue, and receptor network information, and then
records including every occurrence where the result of any
source group for that averaging period equals or exceeds the
threshol d value. Records are also output that identify the
averagi ng period (hour nunber of the year), source group nunber
and receptor nunber corresponding to the concentration val ues.

The structure of the threshold exceedance file for use
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with the TOXX nodel conponent of TOXST is described in nore
detail in Appendix F. Each of the files selected by the user
is opened explicitly by the nodel as an unformatted file. The
filenanes are provided on the input runstreamimage. The user
may specify the file unit on the TOXXFI LE card through the
optional Funit paraneter. User-specified units nust be greater
than or equal to 20, and are recomended to be | ess than or
equal to 100. If no file unit is specified, then the file unit
is determined internally according to the follow ng fornul a:

| TXUNT = 300 + | AVE

where I TXUNT is the Fortran unit nunber, and IAVE is the
averagi ng period nunber (the order of the averaging period as
specified on the CO AVERTIME card). This fornula will not
cause any conflict with other file units used by the nodel for
up to 4 short term averagi ng peri ods.

The user may al so select an option for the | SCLT nodel to
generate an output for use with the Rl SK nodel conponent of
TOXLT. The OU TOXXFI LE keyword al so controls this option. The
user can specify a separate TOXXFILE for each long term
averagi ng period and source group conbination. The TOXXFI LE
option may al so be used for PERI OD averages with the | SCLT
nodel. The structure of the TOXXFILE output for ISCLT is very
simlar to the long term PLOTFI LE out put, except that results
are output for each individual source in the specified source
group. The structure of the long term TOXXFILE is described in
nore detail in Appendix F. Each of the files selected by the
user is opened explicitly by the nodel as a formatted file.

The filenanes are provided on the input runstreamimge. The
user may specify the file unit on the TOXXFILE card through the
optional Funit paraneter. User-specified units nust be greater
than or equal to 20, and are recomended to be | ess than or
equal to 100. If no file unit is specified, then the file unit
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is determned internally according to the follow ng fornul as:

| TXUNT
| PXUNT

500 + 1AVE*10 + I GRP for long term averages
700 + | GRP*10 for PERI OD aver ages

where | TXUNT and | PXUNT are the Fortran unit nunbers, [AVE is

t he averagi ng period nunber (in the order of nonths, seasons or
quarters, and annual), and IGRP is the source group nunber (in
the order is which the groups are defined in the SO pat hway).
This fornmula will not cause any conflict with other file units
used by the nodel for up to 9 source groups.

3.9.3 Control of File Inputs and Qutputs (1/0O

3.9.3.1 Control of I/0O on DOS PCs.

The main input runstreamfile and the mai n output print
file are both specified on the command |ine when running the
nodels on a PC. Since the PC-executable file provided
explicitly opens these two files, there is no need to use DOS
redirection of input and output. Therefore, a standard comand
line to execute the | SCST nodel m ght | ook sonmething |ike this:

C.\ > SCST3 TEST- ST. | NP TEST- ST. QUT

where the "DOS pronpt" has been given as "C/ \>", but may | ook
different on different systenms, or may include a subdirectory
specification. Since DOS redirection is not used for the
output file, an output filename nust be specified or the nodel
will not execute properly. This is done to allow for the nodel
to wite an update to the PC term nal on the status of
processing. The output file generated by the DOS version

i ncl udes page feeds that are witten directly to the file as
part of the header for each page, rather than using the Fortran
carriage control of 1.
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3.9.3.2 Controlling 1/O on O her Conputer Systens.

The PC-executabl e versions of the nodels that are
avai l abl e on the SCRAM BBS i ncludes certain features that are
specific to operating the nodels in a PC environnent. These
i ncl ude specifying the input and output file nanmes on the
command |ine and witing an update on the status of the
processing to the conputer screen. |In order to acconplish the
latter, the output file is opened explicitly. The PC versions
al so include witing a date and tine for the run on each page
of the printed output file. The Fortran conputer code that is
used to i nplenent these PC-specific features has been comment ed
out in the source code files available on SCRAM This is done
in order to make the nost use of the features available for the
PC while at the sane tinme naking the Fortran source code as
"portable"” to other conputer systens as reasonably possible.
This section briefly addresses the control of nodel input and
out put for non-PC conputer systens.

Wth the PC specific code conmented out in the |ISC source
code, the nodels will use the default input unit (Fortran unit
5) for reading the input runstreamfile, and the default output
unit (Fortran unit 6) for witing the printed output file.
These files are not opened explicitly by the nodels with the PC
code commented out. These files have to be defined, using the
$DEFI NE command in VAX/ VM5 and using the DD statenent in the
JCL for the IBMMWS. Refer to Section 4.3 for additional
i nformati on about running the nodels in other environnents.
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4.0 COVPUTER NOTES

This section provides information regarding the conputer
aspects of the I SC nodels, including the m ni num hardware
requi renents for executing the nodels on a PC, instructions
regardi ng conpiling and running the nodels on a PC, and
i nformati on regarding porting the nodels to other conputer
systens. A nore detailed Progranmer’s Quide is provided in
Volune 111 of the I SC Mbdel User’s Cuide, including details
regardi ng the design of the conmputer code.

4.1 M N MUM HARDWARE REQUI REMENTS

4.1.1 Requirenents for Execution on a PC

The | SC nodel s were devel oped on an | BM conpati ble PC, and
were designed to run on PCs with certain m ni num hardware
requi renents. The basic requirenments are as foll ows:

80x86 processor (e.g., 8086, 80286, 80386, 80486)
640 K of RAM

Hard Disk with sufficient storage space to handle the
executable file, input data files, and output files

(file sizes will vary, generally about 2 MB will be
sufficient for routine applications)

While a math coprocessor (80x87 chip) is optional for
execution of the DOS versions of the ISC models on a PC, it is
highly recommended, especially for the ISCST model, due to the
large increase in execution speed that will be experienced. The
model may be expected to run about five to ten times faster
with a math coprocessor than without one. The DOS models are
compiled using an emulator library, meaning that a math
coprocessor will be used if one is present, but the models will
also run without one.



The | SC nodel s were designed assumng a PCwith a m ni num
of 640 K of RAM with the m ni rum anmount of avail abl e RAM for
| oadi ng the various nodels (as provided on the SCRAM BBS) of
about 510 K. Because additional nenory is needed (for buffers)
when the nodel s open files (such as the input runstreamfile,
the printed output file, the error nessage file, etc.), the
anount of nenory needed to actually run the nodels will be
somewhat | arger than the mininmum |l oad size for the executable
file. Depending on the nunber of externally files being used
for a particular application, an additional 10K of nmenory may
be required.

The anmount of avail able nmenory on a particul ar nmachi ne
wi || depend on the nachi ne configuration including the anount
of nmenory used by the operating system nenory used by any
speci al device drivers, and any nenory-resident utility
progranms. Generally, a 640K PC with m ni mal nmenory overhead
wi || have about 550 to 580K of RAM avail able for applications,
such as the |1 SC nodels. The anmpunt of avail abl e RAM can be
determ ned by executing the DOS CHKDSK command. This is done
by entering the command ' CHKDSK C.’ to check the C. drive.
Refer to the DOS manual for nore information about CHKDSK.

For particularly large applications, involving a |arge
nunber of sources, source groups, receptors and averagi ng
periods, the user may find that the 640K RAMIimt avail able
with DOS is not enough. This section contains infornmation on
i ncreasing the capacity of the nodel and setting it up to run
on systens (with 80386 processors and higher) that nmake use of
ext ended nmenory beyond the 640K |imt of DOS. There are
special requirenments for the operating systemand Fortran
| anguage conpiler needed to utilize the extended nenory on
t hese machi nes.
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4.1.2 Requirenents for Execution on a DEC VAX M ni conput er

| SCST will run on any DEC VAX m ni conput er or workstation
whi ch has enough nain nenory to do the real application run.
More than 5 MBytes user disk space is recomrended.

4.1.3 Requirenents for Execution on an | BM Mai nfrane

| SCST will run on any |IBM 3090 or above mainframe as | ong
as the machi ne supports enough nmenory. The size of the desired
menory depends on the size of the application case run. At
| east 5 MBytes user disk space is recomrended.

4.2 COVPI LI NG AND RUNNI NG THE MODELS ON A PC

As mentioned earlier, the | SC nodels were devel oped on an
| BM conpati ble PC, using the Mcrosoft Qptim zi ng FORTRAN
Compi l er (Version 5.1). This section provides details
regardi ng conpiling and running the nodels on a PC

4.2.1 Mcrosoft Conpiler Options

The DCS versions of the executable files (.EXE) of the
nodel s provi ded on the SCRAM BBS were conpiled with the
M crosoft Optim zi ng FORTRAN Conpiler (Version 5.1) using the
foll owi ng command |i ne:

FL /c /FPi /AH /DM CRO *. FOR

where /c instructs the conpiler to conpile without |inking; the
/| FPi option instructs the conpiler to use in-line instructions
for floating point operations and link with an enmulator |ibrary
(uses 80x87 coprocessor if present); the /AH option that the
huge nmenory nodel be used, allow ng arrays or conmon bl ocks to
exceed 64K; and the /DM CRO option instructs the conpiler to
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use the conditional conpilation blocks defined for the

M crosoft conpiler. These conditional blocks of code inplenent
the PC-specific features of the nodel including witing the
date and tinme fields on each page of the printed output file
and witing an update to the screen on the status of
processing. The *.FOR paraneter tells the conpiler to conpile
all files in the default directory ending with an extension of
*.FOR. This assunes that all of the source code nodul es and
the include files are in a single directory, or that the
conpil er has been setup to search for the include files in the
appropriate directory. This command |line for the conpiler
makes full use of the conpiler’s optimzation routines to speed
up the code. To disable optimzation, the /CGd option would be
added.

The source nodul es for the | SCST nodel are as foll ows:

| SCST3. FOR - Main program error handling and ot her
utilities

PCCODE. FOR - PC-specific code for command |ine, date
and tine

SETUP. FOR - Main SETUP subroutines and initialization
nodul e

| NPSUM FOR - Subroutines to summarize the input data

COSET. FOR - Subroutines to process CO pathway inputs

SOCSET. FOR - Subroutines to process SO pat hway inputs

RESET. FOR - Subroutines to process RE pathway inputs

MESET. FOR - Subroutines to process M pat hway inputs

TGSET. FOR - Subroutines to process TG pat hway i nputs

QUSET. FOR - Subroutines to process QU pat hway inputs

METEXT. FOR - Extracts and checks the neteorol ogi cal
dat a

CALC1. FOR - Main cal cul ation subroutines, including
source-type specific

CALC2. FOR - Secondary group of cal cul ati on subroutines
for hourly val ues

CALC3.FOR - Goup of subroutines to process and sort
aver ages

CALCA.FOR - Goup of subroutines to output results as
cal cul ated (e.g. DAYTABLE and POSTFI LE
resul ts)

PRISE.FOR - Plune rise subroutines

SIGVAS. FOR - Dispersion paraneter subroutines

Pl TAREA. FOR Open pit and area source subroutines
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QUTPUT. FOR - Model output subroutines

DEPFLUX. FOR - G oup of subroutines to performdry
deposition cal cul ati ons

MAINL.INC - First INCLUDE file, used throughout nodel

MAIN2. INC - Second INCLUDE file, used for MODNAM
vari able only

MAIN3.INC - Third INCLUDE file, contains only results
arrays

DEPVAR INC - INCLUDE file for common vari abl es used

wi th the DEPFLUX bl ock of subroutines

Once the source files have been conpiled successfully, and
object (.0BJ) files have been generated for each source file,
the nodel is ready to be linked and an executable file created.

The M crosoft executable file on the SCRAM BBS was | i nked
usi ng a nmenory overlay manager so that only certain portions of
the code are resident in nmenory at any given time. This allows
for a nore efficient use of available nmenory by the nodel, and
therefore allows for larger runs to be perforned than woul d be
possi bl e wi thout using overlays. This is acconplished with the
foll owing command line for the linker provided with the
M crosoft conpiler:

LINK /E /SE:256 ISCST3+PCCODE+SETUP-{INPSUM)+(COSET)+SOSET)+(RESET){MESET)+TGSET){OUSET)+METEXT+
CALC1+CALC2+CALC3+PRISE+SIGMAS+CALC4+DEPFLUX+PITAREA)+HOUTPUT)

The /E option instructs the |inker to produce a packed
executable file that occupies | ess disk space. The /SE: 256
option increases the nunber of segnents allowed to 256. The
| SCST3, PCCODE and SETUP nodul es are al ways nenory resident,
and any nodul e or group of nodules w thin parentheses are
overlayed into the sane area of nenory only when needed.

Li nking wi thout the overlay manager will increase the m ni num
| oad size for the executable file by about 200K for the | SCST
nodel. Since nost of the overlay swapping occurs during the

setup processing, which is only a very small fraction of the
execution tine for normal sized applications, the use of

overl ays does not significantly effect the execution tine of
the nodel. The |oad size of the nodel can be reduced sonmewhat
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by placing the SETUP and CALC4 nodul es in separate overl ays.
Placing SETUP in an overlay will only effect perfornmance
(execution speed) for the setup processing stage, and will only
be significant for relatively long input runstreamfiles (e.qg.
with a |l arge nunber of sources or with nany discrete
receptors). |If the application does not nmake use of the
SAVEFI LE, DAYTABLE, MAXI FI LE and/ or POSTFI LE keyword options
(where results are output as their are calculated), then noving
the CALC4 nodule to a separate overlay will not effect
performance at all, since it is only called if one of those
options is used. An exanple of the LINK command to m nim ze
the | oad size of the nodel is as follows:

LINK /E /SE:256 1SCST3+PCCODEHSETUP)+INPSUM)+COSET)+SOSET)+RESET){MESET)+TGSET){OUSET)+METEXT+
CALC1+CALC2+CALC3+PRISE+SIGMAS+DEPFLUX+PITAREA)+CALCA)+OUTPUT)

This overlay structure will reduce the |oad size by about 24K
for the I SCST nodel

4.2.2 Mdifying PARAMETER St atenents for Unusual Mdeling Needs

As discussed in Section 2.3, the ISC nodels nmake use of a
static storage allocation design, where the nodel results are
stored in explicitly dinmensioned data arrays, and the array
limts are controlled by PARAMETER statenments in the Fortran
conputer code. These array limts also correspond to the
limts on the nunber of sources, receptors, source groups and
averagi ng periods that the nodel can accept for a given run.
Dependi ng on the anpbunt of nenory available on the particul ar
conmput er system being used, and the needs for a particular
nodel i ng application, the storage limts can easily be changed
by nodi fyi ng the PARAMETER st atenents and reconpiling the
nodel .

The limts on the nunber of receptors, sources, source
groups, averagi ng periods, and events (for |SCEV nodel) are
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initially set as follows for the three nodels for the DOS and
ext ended nenory (EM versions on the PC

PARAVETER Limt
Nane Control | ed | SCST | SCEV | SCLT
NREC Nurber of 500 (DOs) - 500 (DOS)
Receptors | 1200 (EM 1200 (EM
NSRC Nurber of 100 ( DOS) 100 ( DOS) 50 (DOS)
Sour ces 300 (EM 500 (EM 300 (EM
NGRP Nurber of 2 (DOs) 25 (DOS) 3 (DOs)
Sour ce 4 (EM 50 (EM 5 (EM
G oups
NAVE Nunber of 2 (DCS) 4 (DOS) -
Short Term 4 (EM 4 (EM
Aver ages
NEVE Nunber of - 2500 ( DOs) -
Event s 5000 (EM

Fortran PARAMETER statenents are also used to specify the
array limts for the nunber of output types (CONC, DEPCS, DDEP,
and/ or WDEP) available with the | SCST nodel (NTYP, initially
set to 2 for the DOS version and 4 for the EM version), the
nunber of high short termval ues by receptor to store for the
| SCST nodel (NVAL, initially set to 2 for the DOS version and 6
for the EM version), the nunber of overall maximumvalues to
store (NMAX, initially set to 50 for ISCST and to 10 for Long
Term), and the nunber of x-coordinates and y-coordinates that
may be included in the optional terrain grid file (MXTX and
MXTY, initially set to 101 for the DOS version of Short Term
201 for the DOS version of Long Term and 601 for the EM
ver si on of both nodel s).

In addition to the paranmeters nentioned above, paraneters
are used to specify the nunber of gridded receptor networks in
a particular run (NNET), and the nunber of x-coordinate (or
di stance) and y-coordinate (or direction) values (I XM and |IYM
for each receptor network. Initially, the nodels allow up to 5
receptor networks (of any type), and up to 50 x-coordinates (or
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di stances) and up to 50 y-coordinates (or directions). The
source arrays also include Iimts on the nunber of variable
em ssion rate factors per source (NQF, initially set to 24 for
the DOS version of Short Termand 96 for the EM version of
Short Term and to 36 for the DOS version of Long Term and 144
for the EMversion of Long Tern), the nunber of sectors for
direction-specific building dinensions (NSEC, initially set to
36 for Short Termand 16 for Long Term, and the nunber of
settling and renoval categories (NPDVAX, initially set to 10
for the DOS version of Short Termand 20 for the EM version of
Short Term and both versions of Long Ternm.

To nodify the array limts for the nodel, the user nust
first edit the appropriate PARAMETER val ues in the MAIN1.|NC
file for that nodel. Once the array limts have been
custom zed to a particular application’s needs, then the entire
nodel mnust be reconpiled and |inked (see Section 4.2.1 above).
Because the high value arrays in the |ISCST nodel are
5-di mensi onal arrays (NREC, NVAL, NGRP, NAVE, NTYP) and there are
three arrays with these dinensions (the sorted high val ues, the
data period for each value, and the cal mand m ssing value flag
for each value), the nodel’s storage requirenents are
particularly sensitive to increasing the nunmber of source
groups or the nunmber of high values to store at each receptor
| ocation. For exanple, the anobunt of storage space required to
store these three arrays with the initial PARAMETER val ues for
the DOS version is about 72K To increase the nunber of source
groups from2 to 4 woul d doubl e the storage requirenent, adding
at |l east another 72K to the | oad size of the nodel.

The user should first determ ne the types of applications
for which they nost typically use the nodels, and then nodify
t he appropri ate PARAMETER val ues accordingly. |f sonmeone never
(or very rarely) uses variable em ssion rate factors, then
nodi fyi ng the NQF paraneter could free up sone nenory.
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Changing NQF from24 to 1 will free up about 9K for a node
usi ng 100 sources. The user may al so wish to reduce the NPDVAX
paraneter if particulate categories are rarely used.

Oten, when a | arger nunber of source groups has been used
with the | SCST nodel, it has been for the purpose of performng
source contribution (or source cul pability) analyses. Since
the | SCEV (EVENT) nodel provides this type of information
wi t hout having to specify a separate source group for each
source, the need for |arge nunbers of source groups in the
| SCST nodel should be | essened. |If the storage linmts
avai |l abl e on the 640K PC environnent are too restrictive for
particul ar applications, then the user should exam ne the
possibility of using a different hardware environnment or a
different operating systemwhere the 640K barrier will not be
limting. Such systens are available for PCs with 80386 and
80486 processors. The extended nenory (EM versions of the
nodel s provided on the SCRAM BBS require an 80386 or 80486
processor with at least 8 MB of RAM (7 MB of avail abl e ext ended
menory) for the Short Term nodel and at |east 4 MB of RAM (3 MB
of avail abl e extended nenory) for the Long Term nodel. The
setup and application of the nodels on the DEC VAX m ni conput er
and the I BM 3090 mai nfranme conputer are al so described in the
next section of this User’s Quide, and in nore detail in
Volume 111 of the I SC User’s QGuide.
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4.3 PORTI NG THE MODELS TO OTHER HARDWARE ENVI RONVENTS

The | SC nodel s are designed and coded to allow themto run
on nost operating environnents, including DOS, UN COS, UN X,
SunCS, VAX/ VM5, and TSO MWS. The | SC nodels use ANSI Standard
FORTRAN 77 with the exception of two wi dely supported | anguage
extensions, nanely the I NCLUDE statenent and the DO WHI LE ..
END DO | oop construct. Although the users do not need to nake
maj or changes, they nay experience sone mnor differences from
machi ne to nachi ne on the exact syntax of the | NCLUDE
statenent. These common | anguage extensions nay not be
supported on ol der versions of some conpilers as well. The
foll owi ng sections address portability of the nodels to various
systens in nore detail

4.3.1 Non-DOS PCs

The only requirenment for porting the nodels to non-DCOS PC
environnments is the availability of a Fortran conpiler capable
of operating in and conpiling for the non-DOCS operating system
The extended nenory (EM versions of the nodels avail able on
t he SCRAM BBS were conpil ed using the Lahey F77L-EM 32 Fortran
Compi | er, which uses the Ergo Conputing OS/ 386 operating system
to access extended nenory in 32-bit protected node. The EM
executable files are bound with the Ergo OS/ 386 operating
system and a |l oad nodule to allow the nodels to be run on DOS
machi nes.

One significant advantage to installing and running the
nodels in 32-bit protected node on PCs is the ability to
address a nuch larger menory storage area. This allows for the
data storage limts controlled by the Fortran PARAVMETER
statenents to be set nuch higher than is possible for the DOS
versions. By using the 32-bit instruction set, the protected
node versions also tend to run about 20 to 30 percent faster

4-10



than the DOS versions. Mre information about conpiling the
nodel s with the Lahey F77L-EM 32 conpiler is provided in
Appendi x D.

4. 3.2 DEC VAX

4.3.2.1 Conpil er/ System Dependent Preprocessing.

The | SC codes as provided on the SCRAM BBS are conpati bl e
with VAX-11 FORTRAN Version 2 and above, except that the
PC-specific features contained i n PCCODE. FOR nust be repl aced
wi t h equi val ent systemspecific functions for the VAX (which
may be cal |l ed VAXCODE. FOR), or conmmented out. These features
include witing the date and tine on each page of the printed
output file and witing an update to the screen on the status
of processing.

4.3.2.2 Creating An Execut abl e | SCST.

Al t hough the users can specify any way they want to group
and store the code and data files, the easiest way is to copy
all the source codes nodul es, INCLUDE fil es and neteorol ogy
data into a subdirectory. The user can then wite a .COMfile
to conpile, Iink and create an executabl e.

The files needed to make the | SCST executabl e are the
fol | ow ng:

MAI N1. I NC, MAI N2. 1 NC, MAI N3. | NC, DEPVAR I NC, | SCST3. FOR,
(VAXCCODE. FOR), SETUP. FOR, COSET. FOR, SOSET. FOR, RESET. FOR,
MESET. FOR, TGSET. FOR, OUSET. FOR, | NPSUM FOR, METEXT. FOR
CALCIL. FOR, CALC2. FOR, PRI SE. FOR, SI GVAS. FOR, CALC3. FOR
CALCA. FOR, DEPFLUX. FOR, PI TAREA FOR, OUTPUT. FOR

The following is a sanple conmand fil e naned MAKEI SC. COMV
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$SET DEF [USERNAME.ISCST3]
$ FORISCST3.FOR

$ FOR VAXCODE.FOR

$ FOR SETUP.FOR

$ FOR COSET.FOR

$ FOR SOSET.FOR

$ FOR RESET.FOR

$ FOR MESET.FOR

$ FOR TGSET.FOR

$ FOR OUSET.FOR

$ FOR INPSUM.FOR

$ FOR METEXT.FOR

$ FOR CALC1.FOR

$ FOR CALC2.FOR

$ FOR PRISE.FOR

$ FOR SIGMAS.FOR

$ FOR CALC3.FOR

$ FOR CALC4.FOR

$ FOR DEPFLUX.FOR

$ FOR PITAREA.FOR

$ FOR OUTPUT.FOR

$LINK ISCST3,VAXCODE,SETUP,COSET,SOSET,RESET MESET, TGSET,OUTSET -
INPSUM,METEXT,CALC1,CALC2,PRISE,SIGMAS,CALC3,CALC4 DEPFLUX PITAREA,OUTPUT
$EXIT

To make the executable file, the users should run the
MAKEI SC. COM fil e by typing @mekei sc after the command |ine
pronpt and pressing ENTER

4.3.2.3 Runni ng | SCST.

The VAX/ VM5 operating systemis sonmewhat different from
the DOS and UNI X operating environnments. The users are not
able to direct systeml|I/O on the command |ine pronpt. |nstead,
the users need to generate a .COMfile first, and then run the
.COMfile online or submt the .COMfile to a system batch
queue.

Here is an exanple of the .COMrunfile named RUNI SC. COM

$SET DEF [ USERNAME. | SCST3]
$DEFI NE/ USER_MODE SYS$I NPUT TEST- ST. | NP
$DEFI NE/ USER_MODE SYS$OQUTPUT TEST- ST. QUT
$RUN | SCST3

SEXIT
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The users can either type in @unisc ENTER to run the nodel
online or SUBMT runisc on the cormmand |line pronpt to submt a
bat ch j ob.

4.3.3 1 BM 3090

4.3.3.1 Conpil er/ System Dependent Preprocessing.

The | SC codes as provided on the SCRAM BBS are conpati bl e
with the I BM VS FORTRAN (Version 2), except that the
PC-specific features contained i n PCCODE. FOR nust be repl aced
wi t h equi val ent systemspecific functions for the | BM (which
may be called | BMCODE. FOR), or commented out. These features
include witing the date and tine on each page of the printed
output file and witing an update to the screen on the status
of processing. The syntax for the | NCLUDE statenent is
different on the IBM VS FORTRAN, and the user will have to
repl ace the statenments such as:

| NCLUDE " MAI N1. I NC

with a correspondi ng statenent such as:

| NCLUDE ( MAI N1)

t hroughout the | SC source code. This can easily be
acconplished with the editor, and there are three I NCLUDE files
used in nost of the nodels. For the | SCST nodel, the | NCLUDE
file names are MAINL.INC, MAIN2.1NC, and MAIN3.INC. The
deposition routines in DEPFLUX. FOR use one I NCLUDE file, naned
DEPVAR. | NC.
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4.3.3.2 Creating An Execut abl e | SCST.

The | SCST nodel can be conpiled and Iinked in one step
under VS FORTRAN by executing the appropriate procedure (e.g.,
VSF2CG to conpile and load) in the JCL for the conpile job. It
is easiest to concatenate all of the source (*.FOR) files into
a single partitioned data set nenber, and identify that file
nane with a DD statenent in the JCL. Special procedures nay be
needed to access the INCLUDE files, where each I NCLUDE file
shoul d be a nenber in a partitioned data set.

4.3.3.3 Runni ng | SCST.

When running the | SCST nodel under |BM WS, speci al
attention is needed to defining and controlling the file I/QO
The input runstreamfile is read fromthe default input unit,
Fortran unit nunber 5, and the output print file is witten to

the default output unit, Fortran unit nunber 6. The input

net eorol ogi cal data file is read fromFortran unit 19. O her
systemfiles include the tenporary error/nessage file (unit 10)
and the tenporary event file for ISCST (unit 18). These files,
as well as any user-specified optional output files, nust be
defined with DD statenments in the JCL.
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4.3.4 Various UN X nachi nes (CRAY, SUN, DEC VAX, AT&T)

4.3.4.1 Conpil er/ System Dependent Preprocessing.

The | SC codes as provided on the SCRAM BBS are conpati bl e
with any ANSI Standard FORTRAN 77 Conpil er operating under
UNI COS, UNI X, and SUN OS, except that the PC-specific features
cont ai ned i n PCCODE. FOR nust be replaced with equival ent
system specific functions for UNI X (which may be call ed
UNI XCODE. FOR), or conmented out. These features include
witing the date and tine on each page of the printed out put
file and witing an update to the screen on the status of
processi ng.

4.3.4.2 Creating An Execut abl e | SCST.

Al t hough the users can specify any way they want to group
and store the code and data files, the easiest way is to copy
all the source codes nodul es, INCLUDE fil es and neteorol ogy
data into a subdirectory. The users should make sure that
every source file has suffix .f and the file nane should be a
| ower case ASCI| character string, because the UNI COS, UN X,
and SUN OS is case-sensitive. Al so, for the sanme reason, all of
the .INC file should be in UPPER CASE. The user can then wite
a make file to conpile, link and create an executabl e.

The files needed to make the | SCST executabl e are the
fol | ow ng:

MAI N1. I NC, MAI N2. I NC, MAI N3.INC, DEPVAR INC, iscst3.f,
(uni xcode.f), setup.f, coset.f, soset.f, reset.f, neset.f,
tgset.f, ouset.f, inpsumf, netext.f, calcl.f, calc2.f,
prise.f, sigmas.f, calc3.f, calc4.f, depflux.f, pitarea.f,
out put . f
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Compiling I SCST is relatively easy under UN X operating
environnment due to the simlarity between DOS and UNI X. For a
DEC VAX workstation running Urix 4.3, the comand:

f77 -0 iscst3 *.f

will generate an | SCST executable. For a CRAY runni ng UNI COS
5.1, the follow ng conmands will generate an | SCST execut abl e
under UNI COS:

cft77 iscst3.f
cft77 unixcode.f
cft77 setup.f
cft77 coset.f
cft77 soset.f
cft77 reset.f
cft77 meset.f
cft77 tgset f
cft77 ouset f
cft77 inpsum.f
cft77 metext.f
cft77 calc1.f
cft77 calc2 f
cft77 prise.f
cft77 sigmas.f
cft77 calc3.f
cft77 calc4 f
cft77 depflux.f
cft77 pitarea.f
cft77 output.f
segldr -0 iscst3 *.0

The conmmand for conpiling | SCST under the SUN OS
environnent is simlar to the one for VAX Utrix 4. 3.

4.3.4.3 Runni ng | SCST.

Bef ore running | SCST, the users need to check the
nmet eorol ogy data file and nmake sure the file nane matches the
one in the input file. File names in UNI X are case sensitive,
so the characters in the file nane need to match the ones in
the input file. Then the user can type:

I scst3 <inputfile >outputfile
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to run the executabl e.

4.3.5 Advanced Topi cs.

For nore detailed information about porting and installing
the I SC nodels to other conputer environnments, refer to Vol une
[1l of the ISC User’s Guide. Volume Ill provides a nore
detail ed description of the design and structure of the
conmput er code, including nodule calling trees, data dictionary,
and a description of the nodel |oop structures. Volune |11
al so includes instructions for conpiling the | SC nodels with
conpilers that do not support the I NCLUDE and DO WHI LE ..

ENDDO Fortran | anguage extensions.
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APPENDI X A. ALPHABETI CAL KEYWORD REFERENCE

Thi s appendi x provi des an al phabetical |isting of all of
t he keywords used by the |1SC nodels. Each keyword is
identified as to the pathway for which it applies, the keyword
type (either mandatory or optional, and either repeatable or
non-repeatable), and with a brief description of the function
of the keyword. For a nore conpl ete description of the
keywords, including a |ist of associated paraneters, refer to
the Detail ed Keyword Reference in Section 3 or the Functi onal
Keywor d/ Par anet er Ref erence in Appendi x B.



Keyword | Path| Type Keyword Descri ption
ANEVHGHT ME | M- N|Height of anenoneter above stack base
AVERTI MVE CO | M- N|Averaging time(s) to process (up to
NAVE short term plus PERI OD or ANNUAL
aver ages)

AVEM XHT ME | M- R |Average m xing height for each w nd
speed, stability category and season
(Applies Only to Long Term

AVEROUGH ME | O - R|Roughness length (m for each season
(Applies Only to Long Term

AVESPEED ME | O- N|Average (nedian) w nd speed for each
speed category in the STAR summary
(Applies Only to Long Term

AVETEMPS ME | M- R |Average anbient tenperature for each
stability category and season (Applies
Only to Long Term

BOUNDARY RE | O- R |Defines discrete polar receptor
| ocations corresponding to m nimum
pl ant boundary di stances for each 10
degree sector

BOUNDELV RE | O- R|Defines terrain elevations for discrete
receptors specified with BOUNDARY
keywor d

BUI LDHGT SO | O- R |Building height values for each w nd
sect or

BUI LDW D SO | O- R|Building width values for each w nd
sect or

CONCUNI' T SO | O- N|Optional conversion factors for
em ssion input units and concentration
out put units

DAYRANGE ME | O- R |Specifies days or ranges of days to
process (default is to process all data
read in), applies only to |I SCST
pr ocessi ng

DAYTABLE QU | O- N|Option to provide summaries for each
averagi ng period for each day
processed. (Applies to | SCST Only)

DCAYCOEF CO | O- N|Optional decay coefficient for

exponenti al decay




Type: M- Mandatory N - Non-repeat abl e
O - Optional R - Repeatabl e



Keyword | Path| Type Keyword Descri ption
DEPOUNIT | CO | O- N|Optional conversion factors for em ssion
i nput units and deposition output units
DISCCART | RE | O- R|Defines the discretely placed receptor
| ocations referenced to a Cartesian
system
DISCPOLR | RE | O- R|Defines the discretely placed receptor
| ocations referenced to a polar system
DTHETADZ | ME | O - R|Input optional vertical potential
tenperature gradients
ELEVUNIT | CO [ O- N|Defines input units for receptor
SO | O- Njelevations (RE or CO path), source
RE | O- Njelevations (SO path) or terrain grid
TG | O- Njelevations (TG path) (defaults to
net ers)
EMSFACT | SO | O- R|Optional input for variable em ssion
rate factors
EMSUNIT | SO | O- N|Optional conversion factors for em ssion
units, and concentration or deposition
out put units
ERRORFIL | CO [ O- N|[Option to generate detailed error
listing file
EVENTFIL | CO | O- N|Specifies whether to generate an input
file for EVENT nodel (Applies only to
| SCST)
EVENTQUT | QU | M- N|Specifies the [evel of output
i nformati on provided by the EVENT nodel
EVENTPER | EV | M- R |Descri bes data and averagi ng period for
an event
EVENTLOC | EV | M- R |Describes receptor |ocation for an event
FINISHED | ALL | M- N|ldentifies the end of inputs for a
particul ar pat hway
FLAGPOLE | CO | O - N |Specifies whether to accept receptor
hei ght s above local terrain (n) for use
with flagpole receptors, and allows for
a default flagpole height to be
speci fi ed
NOTE: See ELEVUNIT footnote on p. B-5.




Keyword | Path | Type Keyword Descri ption

GAS- SCAV SO |O- R|Optional input of precipitation
scavengi ng coefficients for gaseous
pol | utants

GRI DCART RE | O- R|Defines a Cartesian grid receptor
net wor k

GRI DPCLR RE | O - R|Defines a polar receptor network

HALFLI FE CO |O- N|Optional half life used for exponenti al
decay

HOUREM S SO |[O- R|Option for specifying hourly em ssion
rates in a separate file

I NI TFI LE CO |O- N|Optionto initialize nmodel fromfile of
internmedi ate results generated by
SAVEFI LE opti on

| NPUTFI L ME | M- N|Describes input neteorol ogical data

TG |M- Nj|file (ME path) and terrain grid file

(TG pat h)

LOCATI ON SO |[M- Rj|ldentifies coordinates for particul ar

TG | M- Nj|source (SO path) or for the terrain

grid location (TG pat h)

LOABOUND SO |O- R|{Switch to use non-DFAULT option for
"] ower bound" wake cal cul ati ons,
controlled by sector

MASSFRAX SO |O- R|Optional input of mass fraction for
each particle size category

MAXI FI LE QU |[O- R|Option to list events exceeding a
threshold value to file (if CO EVENTFIL
option is used, these events are
included in the input file generated
for the EVENT nodel)

MAXTABLE QU |O- R|Option to sunmmarize the overall maxi mum
val ues

MODELOPT CO | M- N|Job control and dispersion options

MULTYEAR CO |O- N|Specifies that run is part of a
mul ti-year run, e.g., for PM10 H6H in
five years

PARTDENS SO |O- R|Optional input of particle density for
each size category

PARTDI AM SO |O- R|Optional input of particle diameter for

each size category




Keyword | Path Type Keyword Descri ption

PARTSLI Q SO O - R |Optional input of scavengi ng
coefficients of particul ate em ssions
for liquid precipitation

PARTSI CE SO O - R|Optional input of scavengi ng
coefficients of particul ate em ssions
for frozen precipitation

PLOTFI LE QU O- R|Option to wite certain results to a
storage file suitable for input to
plotting routines

PCLLUTI D CO M- N|ldentifies pollutant being nodel ed

POSTFI LE QU O- R|Option to wite results to a mass
storage file for postprocessing

RECTABLE QU O- R|Option to output value(s) by receptor

RUNORNOT CO M- Nj|ldentifies whether to run nodel or
process setup information only

SAVEFI LE CO O- N|Option to store internediate results
for later restart of the nodel after
user or systeminterrupt (ST Only)

SRCGROUP SO M- R|ldentification of source groups

SRCPARAM SO M- R|ldentifies source paraneters for a
particul ar source

STARDATA VE O - Njfldentifies which STAR summaries are
i ncluded in neteorol ogical data file

STARTEND VE O - N|Specifies start and end dates to be
read from input neteorol ogical data
file (default is to read entire file),
applies only to | SCST processing

STARTING | ALL M- N|ldentifies the start of inputs for a
parti cul ar pat hway

SURFDATA VE M- N |Surface meteorol ogical station

TERRHGTS CO O - N |Specifies whether to assune fl at
terrain (default) or to allow use of
receptors on elevated terrain

Tl TLEONE CO M- NJ|First line of title for output

TI TLETWO CO O - N|[Optional second line of output title




Keyword | Path Type Keyword Descri ption

TOXXFI LE QU O- R|Creates output file formatted for use
wi th TOXX nodel conponent of TOXST or
t he RI SK nodel conponent of TOXLT

UAI RDATA VE M- N |Uper air neteorol ogical station

VDROTATE VE O- N|Wnd direction rotation adjustnent

W NDCATS VE O - N |Upper bound of wi nd speed categories

W NDPROF VE O - R|lInput optional wind profile exponents




APPENDI X B. FUNCTI ONAL KEYWORD/ PARAMETER REFERENCE

Thi s appendi x provides a functional reference for the
keywords and paraneters used by the input runstreamfiles for
the I SC nodels. The keywords are organi zed by functi onal
pat hway, and within each pathway the order of the keywords is
based on the function of the keyword within the nodels. The
pat hways used by the nodels are as follows, in the order in
whi ch they appear in the runstreamfile and in the tables that
fol |l ow

CO - for specifying overall job COntrol options;

SO - for specifying SQurce information

RE - for specifying REceptor information (ISCST and | SCLT
nodel s only);

ME - for specifying Meteorol ogy information and opti ons;

TG - for specifying Terrain Gid informati on and options

(optional);
EV - for specifying EvVent information (ISCEV nodel only);
and

QU - for specifying OU put options.

The pat hways and keywords are presented in the same order as in
the Detail ed Keyword Reference in Section 3, and in the Quick
Ref erence at the end of the manual.

Two types of tables are provided for each pathway. The
first table lists all of the keywords for that pathway,
I dentifies each keyword as to its type (either mandatory or
optional and either repeatable or non-repeatable), and provides
a brief description of the function of the keyword. The second
type of table, which takes up nore than one page for nost
pat hways, presents the paraneters for each keyword, in the
order in which they should appear in the runstreamfile where
order is inportant, and describes each paraneter in detail.
Al so indicated for certain keywrds or paraneter descriptions
are cases where the inputs apply on to a certain nodel, either
| SCST, | SCEV, or | SCLT.
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The followi ng convention is used for identifying the
different types of input paranmeters. Paraneters correspondi ng
to secondary keywords which should be input "as is" are listed
on the tables with all capital letters and are underl i ned.

Q her paraneter nanes are given with an initial capital letter
and are not input "as is."™ In all cases, the paraneter nanes
are intended to be descriptive of the input variable being
represented, and they often correspond to the Fortran vari able
nanes used in the nodel code. Parentheses around a paraneter
indicate that the paraneter is optional for that keyword. The
default that is taken when an optional paraneter is |left blank
is explained in the discussion for that paraneter.
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TABLE B-1
DESCRI PTI ON OF CONTROL PATHWAY KEYWORDS

CO Keywords Type  [Keyword Description

STARTING M-N [ldentifies the start of CONTROL pathway inputs

TITLEONE M-N [First line of title for output

TITLETWO O-N |Optional second line of title for output

MODELOPT M-N [Job control and dispersion options

AVERTIME M-N  [Averaging time(s) to process

POLLUTID M-N [ldentifies type of pollutant being modeled

HALFLIFE O-N' |Optional half life used for exponential decay

DCAYCOEF O-N' |Optional decay coefficient

TERRHGTS O-N | Specifies whether to assume flat terrain (default) or to allow use of receptors on elevated terrain

ELEVUNIT? O-N |Defines input units for receptor elevations (defaults to meters)

FLAGPOLE O-N | Specifies whether to accept receptor heights above local terrain (m) for use with flagpole receptors, and allows
for a default flagpole height to be specified

RUNORNOT M-N |ldentifies whether to run model or process setup information only

EVENTFIL3 O-N |Specifies whether to generate an input file for EVENT model (Applies to ISCST Only)

SAVEFILE# O-N [Option to store intermediate results for later restart of the model after user or system interrupt (Applies to ISCST
Only)

INITFILE* O-N [Option to initialize model from file of intermediate results generated by SAVEFILE option (Applies to ISCST
Only)

MULTYEAR* O-N [Option to process multiple years of meteorological data (one year per run) and accumulate high short term
values across years (Applies to ISCST Only)

ERRORFIL O-N |Option to generate detailed error listing file (error file is mandatory for CO RUNORNOT NOT case)

FINISHED M-N [ldentifies the end of CONTROL pathway inputs

Type: M - Mandatory N - Non-Repeatable

O - Optional R - Repeatable
1) Either HALFLIFE or DCAYCOEF may be specified. If both cards appear a warning message will be issued and the first value entered will be

used in calculations. Default assumes a half life of 4 hours for SO2 modeled in urban mode.

The CO ELEVUNIT card is obsolescent with this version of the ISC models. The new RE ELEVUNIT card should be used instead to specify
elevation units for receptors.

The EVENTFIL keyword controls whether or not to generate an input file for the ISCEV (EVENT) model. The primary difference between
ISCST and ISCEV processing is in the treatment of source group contributions. The ISCST model treats the source groups independently,
whereas the ISCEV model determines individual source contributions to particular events, such as the design concentrations determined
from ISCST, or user-specified events. By specifying the EVENTFIL keyword, an input runstream file will be generated that can be used
directly with the ISCEV model. The events included in the generated ISCEV model input file are defined by the RECTABLE and MAXIFILE
keywords on the OU pathway, and are placed in the EVent pathway. If more than one output type (CONC, DEPQOS, DDEP, and/or WDEP) is
selected for the ISCST model, only events associated with the first output type, in the order stated above, are included in the EVENT model
input file.

The SAVEFILE and INITFILE keywords work together to implement the model's re-start capabilities. Since the MULTYEAR option utilizes
the re-start features in a special way to accumulate high short term values from year to year, it cannot be used together with the
SAVEFILE or INITFILE keyword in the same model run.



TABLE B-2

DESCRI PTI ON OF CONTROL PATHWAY KEYWORDS AND PARAMETERS

Keyword Parameters
TITLEONE Title1
where: Title1 | First line of title for output, character string of up to 68 characters
TITLETWO Title2
where: Title2 | Optional second line of title for output, character string of up to 68 characters
MODELOPT DFAULT CONC DRYDPLT WETDPLT RURAL GRDRIS NOSTD NOBID NOCALM MSGPRO NOSMPL  (ST)
DEPOS or or
DDEP URBAN NOCMPL
and/or
WDEP
DFAULT CONC DRYDPLT RURAL GRDRIS NOSTD NOBID (LT)
DEPOS or
or URBAN
DDEP
where: DFAULT Specifies use of regulatory default options (final
rise, stack tip downwash, BID, calms processing,
"upper bound" wake calcs, default exponents and
DTDZ), overrides presence of GRDRIS, NOSTD, NOBID,
NOCALM, and MSGPRO keywords
CONC Specifies calculation of concentration values
DEPOS Specifies calculation of total deposition flux (both dry and wet)
for Short Term, and dry deposition flux for Long Term
DDEP Specifies calculation of dry deposition flux only
WDEP Specifies calculation of wet deposition flux only (ST only)
DRYDPLT Specifies inclusion of plume depletion due to dry removal
WETDPLT Specified inclusion of plume depletion due to wet removal (ST
only)
RURAL Specifies use of rural dispersion
URBAN Specifies use of urban dispersion
GRDRIS Option to use gradual plume rise
NOSTD Option to use no stack-tip downwash
NOBID Option to use no buoyancy-induced dispersion
NOCALM Option to bypass calms processing routine (ST only)
MSGPRO Option to use missing data processing routines (ST only)
NOSMPL Option to suppress simple terrain calculations, i.e., use
COMPLEX1 algorithms only (ST only)
NOCMPL Option to suppress complex terrain calculations, i.e., use
ISCST algorithms only (ST only)
AVERTIME Time1 Time2 Time3 Time4 MONTH PERIOD (ISCST and ISCEV only)
or
ANNUAL
where: TimeN Nth optional averaging time (1, 2, 3, 4, 6, 8, 12,
24-hr; number of periods limited by NAVE parameter)
MONTH Option to calculate MONTHIy averages (counts toward
NAVE limit)
PERIOD Option to calculate averages for the entire data
PERIOD
ANNUAL Option to calculate ANNUAL averages for the entire data
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TABLE B-2 (CONT.)
DESCRI PTI ON OF CONTROL PATHWAY KEYWORDS AND PARAMETERS

AVERTIME ~ |JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC  (ISCLT model)

WINTER SPRING SUMMER FALL or QUART1 QUART2 QUART3 QUART4
MONTH SEASON QUARTR ANNUAL PERIOD

where: JAN Option to calculate JANuary averages from STAR data
FEB Option to calculate FEBruary averages from STAR data
DEC Option to calculate DECember averages from STAR data
WINTER Option to calculate WINTER averages from STAR data
SPRING Option to calculate SPRING averages from STAR data
SUMMER Option to calculate SUMMER averages from STAR data
FALL Option to calculate FALL averages from STAR data
QUART1 Option to calculate QUART1 averages from STAR data
QUART2 Option to calculate QUART2 averages from STAR data
QUART3 Option to calculate QUARTS averages from STAR data
QUART4 Option to calculate QUART4 averages from STAR data
MONTH Option to calculate averages for all twelve MONTHs
SEASON Option to calculate averages for all four SEASONs
QUARTR Option to calculate averages for all four QUARTeRs
ANNUAL Option to calculate annual values from an ANNUAL STAR
summary
PERIOD Option to calculate averages for the entire data
PERIOD
POLLUTID Pollut
where: Pollut Identifies type of pollutant being modeled. Any name
of up to eight characters may be used, e.g., SO2,
NOX, CO, PM10, TSP or OTHER. Selection of
S0O2 with the URBAN DFAULT options forces use of
a half life of 4 hours for exponential decay. Use
of PM10, PM-10 or OTHER allows for the use of the
MULTYEAR option.
HALFLIFE Haflif
where: Haflif |Half life used for exponential decay (s)
DCAYCOEF Decay
where: Decay |Decay coefficient for exponential decay (s') = 0.693/HAFLIF
TERRHGTS FLAT or ELEV
where: FLAT Specifies that flat terrain will be assumed for all
calculations (default)
ELEV Specifies that receptors may be located on elevated

terrain (chopped off at release height)
Note that if ELEVated receptors are allowed,
then receptor heights must be input on the RE
pathway, or they will be assumed to be 0.0.

ELEVUNIT METERS or FEET

where: METERS Specifies input units for terrain (receptor) elevations of
meters
FEET Specifies input units for terrain (receptor) elevations of feet
Note: This keyword applies to receptor elevations
only.

FLAGPOLE  |(Flagdf)

where: Flagdf Default value for height of (flagpole) receptors
above local ground level, a default value of 0.0 m




| is used if this optional parameter is omitted

Note:

The CO ELEVUNIT card is obsolescent with this version of the ISC models. The new RE ELEVUNIT card should be used instead to
specify elevation units for receptors. If the CO ELEVUNIT card is present, it will be processed as it was in the previous version of the
ISC models, but it cannot be used when an ELEVUNIT card is present on either the SO, RE or TG pathways.



TABLE B-2 (CONT.)

DESCRI PTI ON OF CONTROL PATHWAY KEYWORDS AND PARAMETERS
RUNORNOT  |RUN or NOT
where: RUN Indicates to run full model calculations
NOT Indicates to process setup data and report errors,
but to not run full model calculations
EVENTFIL (Evfile) (Evopt)
where: Evfile Identifies the filename to be used to generate a file
for input to EVENT model (Default=EVENTFIL.INP)
Evopt Optional parameter to specify the level of output
detail selected for the EVENT model: either
SOCONT or DETAIL (default is DETAIL if this para-
meter is omitted)
SAVEFILE (Savfil) (Dayinc) (Savfl2)
where: Savfil Specifies name of disk file to be used for storing
intermediate results (default = SAVE.FIL) file is
overwritten after each dump)
Dayinc Number of days between dumps (optional: default is 1)
Savfl2 Optional second disk filename to be used on alternate
dumps - eliminates risk of system crash during the
dump. If blank, file is overwritten each time.
INITFILE (Inifil)
where: Inifil Specifies name of disk file of intermediate results
to be used for initializing run (default = SAVE.FIL)
MULTYEAR Savfil (Inifil)
where: Savfil Specifies name of disk file to be used for storing
results at end of the year
Inifil Optional name of disk file used for initializing the
results arrays from previous year(s). The Inifil
parameter is not used for the first year in the
multi-year run.
ERRORFIL (Errfil) (DEBUG)
where: Errfil Specifies name of detailed error listing file

DEBUG

(default = ERRORS.LST)

Option to provide detailed output for debugging
purposes, €.9., plume heights, sigmas, etc.
Generates Very Large Files -- Use with CAUTION!!!




TABLE B-3

DESCRI PTI ON OF SOURCE PATHWAY KEYWORDS

SO Keywords Type | Keyword Description

STARTING M-N [ldentifies the start of SOURCE pathway inputs

ELEVUNIT O-N |Defines input units for source elevations (defaults to meters), must be first keyword after SO STARTING if used.
LOCATION M-R [ldentifies coordinates for particular source

SRCPARAM M-R [ldentifies source parameters for a particular source

BUILDHGT O-R |Building height values for each wind sector

BUILDWID O-R |Building width values for each wind sector

LOWBOUND O-R |Switch to use non-DFAULT option for "lower bound" wake calculations, controlled by sector
EMISFACT O-R |Optional input for variable emission rate factors

EMISUNIT O-N |Optional conversion factors for emissions, concentrations, and depositions

CONCUNIT O-N |Optional conversion factors for emissions and concentrations

DEPOUNIT O-N |Optional conversion factors for emissions and depositions

PARTDIAM O-R [Input variables for optional input of particle size (microns)

MASSFRAX O-R |Optional input of mass fraction for each particle size category

PARTDENS O-R [Optional input of particle density (g/cm?) for each size category

PARTSLIQ O-R |Optional input of scavenging coefficient (s-mm/hr)* of particulates for liquid precipitation
PARTSICE O-R [Optional input of scavenging coefficient (s-mm/hr)* of particulates for frozen precipitation
GAS-SCAV O-R [Optional input of scavenging coefficient (s-mm/hr)* of gases for liquid or frozen precipitation
HOUREMIS O-R | Option for specifying hourly emission rates in a separate file

SRCGROUP" M-R |ldentification of source groups

FINISHED M-N [ldentifies the end of SOURCE pathway inputs

1) Source groups are treated independently for ISCST. The ISCEV (EVENT) model provides the contribution from each source to the group
total for each specified event.




TABLE B-4
DESCRI PTI ON OF SOURCE PATHWAY KEYWORDS AND PARAMETERS

Keyword Parameters

ELEVUNIT METERS or FEET

where: METERS Specifies input units for source elevations of
meters
FEET Specifies input units for source elevations of feet
Note: This keyword applies to source elevations
only.

LOCATION Srcid Srctyp Xs Ys (Zs)

where: Sreid Source identification code (alphanumeric string
of up to eight characters)
Srctyp Source type: POINT, VOLUME, AREA, OPENPIT
Xs x-coord of source location, corner for AREA and OPENPIT (in m)
Ys y-coord of source location, corner for AREA and OPENPIT (in m)
Zs Optional z-coord of source location (elevation above

mean sea level, defaults to 0.0 if omitted)

SRCPARAM | Srcid Ptemis Stkhgt Stktmp Stkvel Stkdia
Viemis Relhgt Syinit Szinit

Aremis Relhgt Xinit (Yinit) (Angle) (Szinit)
Pitemis Relhgt Xinit Yinit Pitvol (Angle)

where: Srcid Source identification code

__Emis Source emission rate: in g/s for Ptemis or Viemis,
g/(sm?) for Aremis or Pitemis for concentration or deposition

__Hogt Source physical release height above ground (center
of height for VOLUME, height above base of pit for OPENPIT)

Stktmp Stack gas exit temperature (K)

Stkvel Stack gas exit velocity (m/s)

Stkdia Stack inside diameter (m)

Syinit Initial lateral dimension of VOLUME source (m)

Szinit Initial vertical dimension of VOLUME or AREA source (m) (optional parameter
for AREA sources, assumed to be 0.0 if omitted)

Xinit Length of side of AREA or OPENPIT source in X-direction (m)

Yinit Length of side of AREA or OPENPIT source in Y-direction (m) (optional for
AREA sources, assumed to be equal to Xinit if omitted)

Angle Orientation angle of AREA or OPENPIT source relative to North (degrees),
measured positive clockwise, rotated around the source location,
(Xs,Ys) (optional parameter, assumed to be 0.0 if omitted)

Pitvol Volume of open pit (m®)

BUILDHGT Srcid (or Srerng) Dsbh(i), i=1,36 (16 for LT)
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where:

Sreid
Srerng

Dsbh

Source identification code

Range of sources (inclusive) for which building
dimensions apply, entered as two alphanumeric
strings separated by a'-'

Avrray of direction-specific building heights (m)
beginning with 10 degree flow vector and increment-
ing by 10 degrees clockwise

BUILDWID Srcid (or Srerng) Dsbw(i), i=1,36 (16 for LT)
where: Srcid Source identification code
Srerng Range of sources (inclusive) for which building
dimensions apply
Dsbw Array of direction-specific building widths (m)

beginning with 10 degree flow vector and increment-
ing by 10 degrees clockwise
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TABLE B-4 (CONT.)
DESCRI PTI ON OF SOURCE PATHWAY KEYWORDS AND PARAMETERS

LOWBOUND | Srcid (or Srcrng) ldswak(i), i=1,36 (16 for LT)

where: Srcid Source identification code
Srerng Range of sources (inclusive) for which LOWBOUND
option applies
|dswak Array of direction-specific wake option switches

beginning with 10 degree flow vector and increment-
ing by 10 degrees clockwise
(O=upper bound, 1=lower bound)

EMISFACT Srcid (or Srerng) Qflag Qfact(i), i=1,n

where: Srcid Source identification code
Srerng Range of sources (inclusive) for which emission rate
factors apply
Qflag Variable emission rate flag:
Short Term Model:

SEASON for seasonal; MONTH for monthly;
HROFDY for hour-of-day; STAR for speed-by-
stability; SEASHR for season-by-hour

Long Term Model:
SEASON for seasonal; MONTH for monthly;
SSTAB for season-by-stability; SSPEED for
season-by-speed; STAR for speed-by-stability;
SSTAR for season-by-speed-and-stability

Qfact Array of scalar emission rate factors, for:

SEASON, n=4; MONTH, n=12; HROFDY, n=24,

STAR, n=36; SSTAB, n=24; SSPEED, n=24,

SEASHR, n=96; SSTAR, n=144

EMISUNIT Emifac Emilbl Conlbl

or
Deplbl
where: Emifac Emission rate factor used to adjust units of output
(default value is 1.0 E06 for CONC for grams to
micrograms; and 3600. for DEPOS, DDEP or WDEP for grams/sec
to grams/hour;
Note that ISCLT emission rates are automatically
adjusted for the number of hours in the STAR period
for deposition calculations)
Emilbl Label to use for emission units (default is grams/sec)
Conlbl Label to use for concentrations (default is micrograms/m?)
Deblbl Label to use for deposition (default is grams/m?)
CONCUNIT Emifac Emilbl Conlbl (Applies to ISCST Only)
where: Emifac Emission rate factor used to adjust units of output
for concentration (default value is 1.0 E06)
Emilbl Label to use for emission units (default is grams/sec)
Conlbl Label to use for concentrations (default is micrograms/m?)
DEPOUNIT Emifac Emilbl Deplbl (Applies to ISCST Only)
where: Emifac Emission rate factor used to adjust units of output
for deposition (default value is 3600.)
Emilbl Label to use for emission units (default is grams/sec)
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Deblbl

Label to use for deposition (default is grams/m?)
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DESCRI PTI ON OF SOURCE PATHWAY KEYWORDS AND PARAMETERS

TABLE B-4 (CONT.)

PARTDIAM Srcid (or Srerng) Pdiam(i), i=1,Npd
where: Srcid Source identification code
Srerng Range of sources (inclusive) for which size categories apply
Pdiam Avrray of particle diameters (microns)
MASSFRAX Srcid (or Srerng) Phi(i), i=1,Npd
where: Srcid Source identification code
Srerng Range of sources (inclusive) for which mass fractions apply
Phi Array of mass fractions for each particle size
category
PARTDENS Srcid (or Srerng) Pdens(i), i=1,Npd
where: Srcid Source identification code
Srerng Range of sources (inclusive) for which particle densities apply
Pdens Array of particle densities (g/cm?3) for each
size category
PARTSLIQ Srcid (or Srerng) Scaveoef(i), i=1,Npd
where: Srcid Source identification code
Srerng Range of sources (inclusive) for which scavenging coefficients apply
Scavcoef Scavenging coefficient (s-mm/hr)* for liquid precipitation
for each size category
PARTSICE Srcid (or Srerng) Scavcoef(i), i=1,Npd
where: Srcid Source identification code
Srerng Range of sources (inclusive) for which scavenging coefficients apply
Scavcoef Scavenging coefficient (s-mm/hr)* for frozen precipitation
for each size category
GAS-SCAV Srcid (or Srerng) LIQ or ICE Scavcoef
where: Srcid Source identification code
Srerng Range of sources (inclusive) for which scavenging coefficent applies
LIQ Specifies that inputs are for liquid precipitation
ICE Specifies that inputs are for frozen precipitation
Scavcoef Scavenging coefficient (s-mm/hr)* for liquid or frozen precipitation
for each size category
HOUREMIS Emifil Srcid's Srcrng's
where: Emifil Specifies name of the hourly emission rate file
Srcid's Discrete source IDs that are included in the hourly emission file
Srerng's Source ID ranges that are included in the hourly emission file
SRCGROUP | Grpid Srcid's Srcrng's
where: Grpid Group ID (Grpid = ALL specifies group including all
sources), number of source groups limited by NGRP
parameter in the computer code
Srcid's Discrete source IDs to be included in group
Srerng's Source ID ranges to be included in group

Note: Card may be repeated with same Grpid if
more space is needed to specify sources
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TABLE B-5

DESCRI PTI ON OF RECEPTOR PATHWAY KEYWORDS

(APPLI ES TO I SCST AND | SCLT)

RE Keywords Type |Keyword Description

STARTING M-N |ldentifies the start of RECEPTOR pathway inputs

ELEVUNIT O-N | Defines input units for receptor elevations (defaults to meters), must be first keyword after RE STARTING if used.

GRIDCART O-R" |Defines a Cartesian grid receptor network

GRIDPOLR O-R!' [Defines a polar receptor network

DISCCART O-R" |Defines the discretely placed receptor locations referenced to a Cartesian system

DISCPOLR O-R" |Defines the discretely placed receptor locations referenced to a polar system

BOUNDARY O-R" |Defines discrete polar receptor locations corresponding to minimum plant boundary distances for each 10 degree
sector

BOUNDELV - Defines terrain elevations for discrete receptors specified with BOUNDARY keyword

FINISHED - |dentifies the end of RECEPTOR pathway inputs

1) Atleast one of the following must be present: GRIDCART, GRIDPOLR, DISCCART, DISCPOLR, or BOUNDARY. Multiple receptor
networks can be specified in a single run, including both Cartesian and polar, up to an overall maximum controlled by the NREC

parameter.
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TABLE B-6
DESCRI PTI ON OF RECEPTOR PATHWAY KEYWORDS AND PARAMETERS
(APPLI ES TO I SCST AND | SCLT)

Keyword Parameters
ELEVUNIT METERS or FEET
where: METERS Specifies input units for receptor elevations of
meters
FEET Specifies input units for receptor elevations of feet
Note: This keyword applies to receptor elevations
only.
GRIDCART Netid STA
XYINC Xinit Xnum Xdelta Yinit Ynum Ydelta
or XPNTS Gridx1 Gridx2 Gridx3 ... GridxN, and
YPNTS Gridy1 Gridy2 Gridy3 .... GridyN
ELEV Row Zelevl Zelev2 Zelev3 ... ZelevN
FLAG Row Zflag1 Zflag2 Zflag3 ... ZflagN
END
where: Netid Receptor network identification code (up to eight
alphanumeric characters)
STA Indicates STArt of GRIDCART subpathway, repeat for
each new Netid
XYINC Keyword identifying grid network generated from
x and y increments
Xinit Starting x-axis grid location in meters
Xnum Number of x-axis receptors
Xdelta Spacing in meters between x-axis receptors
Yinit Starting y-axis grid location in meters
Ynum Number of y-axis receptors
Ydelta Spacing in meters between y-axis receptors
XPNTS Keyword identifying grid network defined by a series
of x and y coordinates
Gridx1 Value of first x-coordinate for Cartesian grid
GridxN Value of 'nth' x-coordinate for Cartesian grid
YPNTS Keyword identifying grid network defined by a series
of x and y coordinates
Gridy1 Value of first y-coordinate for Cartesian grid
GridyN Value of 'nth' y-coordinate for Cartesian grid
ELEV Keyword to specify that receptor elevations follow
Row Indicates which row (y-coordinate fixed) is being
input
Zelev An array of receptor terrain elevations for
a particular Row
FLAG Keyword to specify that flagpole receptor heights
follow
Row Indicates which row (y-coordinate fixed) is being
input
Zflag An array of receptor heights above local terrain
elevation for a particular Row (flagpole receptors)
END Indicates END of GRIDCART subpathway, repeat for each
new Netid
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TABLE B-6 ( CONT.)
DESCRI PTI ON OF RECEPTOR PATHWAY KEYWORDS AND PARAMETERS
(APPLI ES TO | SCST AND | SCLT)

GRIDPOLR Netid STA
ORIG Xinit Yinit,
or ORIG Srcid
DIST Ring1 Ring2 Ring3 ... RingN
DDIR Dirt Dir2 Dir3 ... DirN,
or GDIR Dirnum Dirini Dirinc
ELEV Dir Zelevl Zelev2 Zelevd ... ZelevN
FLAG Dir Zflag1 Zflag2 Zflag3 ... ZflagN
END
where: Netid Receptor network identification code (up to eight
alphanumeric characters)
STA Indicates STArt of GRIDPOLR subpathway, repeat for
each new Netid
ORIG Optional keyword to specify the origin of the polar
network (assumed to be at x=0, y=0 if omitted)
Xinit x-coordinate for origin of polar network
Yinit y-coordinate for origin of polar network
Srcid Source ID of source used as origin of polar network
DIST Keyword to specify distances for the polar network
Ring1 Distance to the first ring of polar coordinates
RingN Distance to the 'nth' ring of polar coordinates
DDIR Keyword to specify discrete direction radials for the
polar network
Dir1 First direction radial in degrees (1 to 360)
DirN The 'nth" direction radial in degrees (1 to 360)
GDIR Keyword to specify generated direction radials for
the polar network
Dirnum Number of directions used to define the polar system
Dirini Starting direction of the polar system
Dirinc Increment (in degrees) for defining directions
ELEV Keyword to specify that receptor elevations follow
Dir Indicates which direction is being input
Zelev An array of receptor terrain elevations for a
particular direction radial
FLAG Keyword to specify that flagpole receptor heights
follow
Dir Indicates which direction is being input
Zflag An array of receptor heights above local terrain
elevation for a particular direction (flagpole
receptors)
END Indicates END of GRIDPOLR subpathway, repeat for each
new Netid
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TABLE B-6 ( CONT.)
DESCRI PTI ON OF RECEPTOR PATHWAY KEYWORDS AND PARAMETERS
(APPLI ES TO | SCST AND | SCLT)

DISCCART Xcoord Ycoord (Zelev) (Zflag)

where: Xcoord x-coordinate for discrete receptor location
Ycoord y-coordinate for discrete receptor location
Zelev Elevation above sea level for discrete receptor
location (optional), used only for ELEV terrain
Zflag Receptor height (flagpole) above local terrain

(optional), used only with FLAGPOLE keyword

DISCPOLR Srcid Dist Direct (Zelev) (Zflag)

where: Srcid Specifies source identification for which discrete
polar receptor locations apply (used to define the
origin for the discrete polar receptor)

Dist Downwind distance to receptor location

Direct Direction to receptor location, in degrees clockwise
from North

Zelev Elevation above sea level for receptor location
(optional), used only for ELEV terrain

Zflag Receptor height (flagpole) above local terrain

(optional), used only with FLAGPOLE keyword

BOUNDARY | Srcid Dist(i), i=1,36

where: Srcid Specifies source identification for which boundary
Dist distances apply
Array of 36 values corresponding to minimum plant
boundary distances for every 10-degree sector,
beginning with the 10 degree flow vector
Note: Discrete receptor coordinates are generated
with an origin referenced to the location
of the source identified with Srcid

BOUNDELV  |Srcid Zelev(j), i=1,36

where: Srcid Specifies source identification for which boundary
distances apply
Zelev Array of 36 values corresponding to terrain elevation

for plant boundary distances for 10-degree sectors,
beginning with the 10 degree flow vector
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TABLE B-7

DESCRI PTI ON OF METECROLOGY PATHWAY KEYWORDS

ME Keywords Type |Keyword Description

STARTING M-N [ldentifies the start of METEOROLOGY pathway inputs

INPUTFIL M-N | Describes input meteorological data file

ANEMHGHT M-N |Input height of anemometer above stack base

SURFDATA M-N | Describes surface meteorological station

UAIRDATA M-N | Describes upper air meteorological station

STARTEND O-N |Specifies start and end dates to be read from input meteorological data file (default is to read entire file). (Applies
to ISCST Only)

DAYRANGE O-R |Specifies days or ranges of days to process (default is to process all data read in). (Applies to ISCST Only)

WDROTATE - May be used to correct for alignment problems of wind direction measurements, or to convert wind direction from
to flow vector

WINDPROF -R  |Input optional wind profile exponents

DTHETADZ - Input optional vertical potential temperature gradients

WINDCATS -N  [Input upper bounds of wind speed categories, five values input - sixth category is assumed to have no upper
bound. (Applies to Short Term Only)

AVESPEED - Average (median) wind speed for each speed category in the STAR summary. (Applies to ISCLT Only)

AVETEMPS - Average ambient temperatures for each stability category and season. (Applies to ISCLT Only)

AVEMIXHT - Average mixing heights for each wind speed, stability category and season. (Applies to ISCLT Only)

AVEROUGH - Roughness length for each season (Applies to ISCLT Only)

FINISHED -N  [ldentifies the end of METEOROLOGY pathway inputs

B- 20




DESCRI PTI ON OF METECROLOGY PATHWAY KEYWORDS AND PARAMETERS

TABLE B-8

Keyword Parameters
INPUTFIL Metfil (Format)
where: Metfil Specify filename for meteorological input file
Format Specify format for input file: options are to provide
FORTRAN read format for ASClII file,
(YR,MN,DY,HR,AFV (or WD),WS,TA KST,ZIRUR,ZIURBY);
use default ASCII format (412,2F9.4,F6.1,12,2F7.1)
if blank;
use free format if FREE;
use default ASCII format with hourly WINDPROF and
DTHETADZ if CARD ; or
use unformatted PCRAMMET file if UNFORM
ANEMHGHT  (Zref (Zrunit)
where: Zref Reference (anemometer) height above ground for
wind speed measurement; also assumed to be height
above stack base
Zrunit Units of Zref. METERS or FEET (default is METERS)
SURFDATA Stanum Year (Name) (Xcoord Ycoord)
where: Stanum Station number, e.g. 5-digit WBAN number for NWS
surface station
Year Year of data being processed (four digits)
Name Station name (optional)
Xcoord x-coordinate of station location (m) (optional)
Ycoord y-coordinate of station location (m) (optional)
UAIRDATA Stanum Year (Name) (Xcoord Ycoord)
where: Stanum Station number, e.g. 5-digit WBAN number for NWS
upper air station
Year Year of data being processed (four digits)
Name Station name (optional)
Xcoord x-coordinate of station location (m) (optional)
Ycoord y-coordinate of station location (m) (optional)
STARTEND Strtyr Strtmn Strtdy (Strthr) Endyr Endmn Enddy (Endhr) (Applies to ISCST Only)
where: Strtyr Year of first record to be read
Strtmn Month of first record to be read
Stridy Day of first record to be read
Strthr Hour of first record to be read (optional)
Endyr Year of last record to be read
Endmn Month of last record to be read
Enddy Day of last record to be read
Endhr Hour of last record to be read (optional)

Note: File read begins with hour 1 of the start
date and ends with hour 24 of the end date
if Stahr and Endhr are omitted.
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TABLE B-8 (CONT.)
DESCRI PTI ON OF METEOROLOGY PATHWAY KEYWORDS AND PARAMETERS

DAYRANGE |Range1 Range2 Range3 .. RangeN  (Applies to ISCST Only)
where: Range1 First range of days to process, either as individual
day (XXX) or as range (XXX-YYY); days may be input
as Julian dates (XXX) or as month and day (XX/YY)
RangeN The 'nth’ range of days to process
STARDATA JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOVDEC (ISCLT Model)
WINTER SPRING SUMMER FALL or QUART1 QUART2 QUART3 QUART4
MONTH SEASON QUARTR ANNUAL
where: JAN Option to calculate JANuary averages from STAR data
FEB Option to calculate FEBruary averages from STAR data
DEC Option to calculate DECember averages from STAR data
WINTER Option to calculate WINTER averages from STAR data
SPRING Option to calculate SPRING averages from STAR data
SUMMER Option to calculate SUMMER averages from STAR data
FALL Option to calculate FALL averages from STAR data
QUART1 Option to calculate QUART1 averages from STAR data
QUART2 Option to calculate QUART?2 averages from STAR data
QUART3 Option to calculate QUARTS3 averages from STAR data
QUART4 Option to calculate QUART4 averages from STAR data
MONTH Option to calculate averages for all twelve MONTHs
SEASON Option to calculate averages for all four SEASONs
QUARTR Option to calculate averages for all four QUARTeRs
ANNUAL Option to calculate annual values from an ANNUAL STAR
summary
PERIOD Option to calculate averages for the entire data
PERIOD
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WDROTATE  [Rotang
where: Rotang Specifies angle (in degrees) to rotate wind direction
measurements to correct for alignment problems;
value of Rotang is subtracted from WD measurements,
i.e., rotation is counterclockwise; may also be
used to adjust input of wind direction from values
to flow vector values by setting Rotang = 180
WINDPROF Stab Proft Prof2 Prof3 Prof4 Prof5 Prof6
where: Stab Specifies stability category (A through F) for the
following six values by wind speed class
Prof1 Wind speed profile exponent for first speed class
Prof2 Wind speed profile exponent for second speed class
Prof3 Wind speed profile exponent for third speed class
Prof4 Wind speed profile exponent for fourth speed class
Prof5 Wind speed profile exponent for fifth speed class
Prof6 Wind speed profile exponent for sixth speed class
Note: Card is repeated for each stability class
DTHETADZ Stab Dtdz1 Dtdz2 Dtdz3 Dtdz4 Dtdz5 Dtdz6
where: Stab Specifies stability category (A through F) for the

Dtdz1
Dtdz2
Dtdz3
Dtdz4
Dtdz5
Dtdz6

following six values by wind speed class

Vertical temperature gradient for first speed class

Vertical temperature gradient for second speed class

Vertical temperature gradient for third speed class

Vertical temperature gradient for fourth speed class

Vertical temperature gradient for fifth speed class

Vertical temperature gradient for sixth speed class
Note: Card is repeated for each stability class

B- 23




TABLE B-8 (CONT.)
DESCRI PTI ON OF METEOROLOGY PATHWAY KEYWORDS AND PARAMETERS

WINDCATS Ws1 Ws2 Ws3 Ws4 Wsb (Applies to Short Term Only)
where: Ws1 Upper bound of first wind speed category (m/s)
Ws2 Upper bound of second wind speed category (m/s)
Ws3 Upper bound of third wind speed category (m/s)
Ws4 Upper bound of fourth wind speed category (m/s)
Wsb Upper bound of fifth wind speed category (m/s)
(sixth category is assumed to have no upper bound)
AVESPEED Ws1 Ws2 Ws3 Wsd Ws5 Ws6 (Applies to ISCLT Only)
where: Ws1 Median speed of first wind speed category (m/s)
Ws2 Median speed of second wind speed category (m/s)
Ws3 Median speed of third wind speed category (m/s)
Ws4 Median speed of fourth wind speed category (m/s)
Ws5 Median speed of fifth wind speed category (m/s)
Ws6 Median speed of sixth wind speed category (m/s)
AVETEMPS Aveper Tal Ta2 Ta3 Ta4 Tad Ta6 (Applies to ISCLT Only)
where: Aveper Specifies averaging period (see AVERTIME keyword)
for the following temperatures (K)
Ta1 Average temperature of stability category A
Ta2 Average temperature of stability category B
Ta3 Average temperature of stability category C
Tad Average temperature of stability category D
Tab Average temperature of stability category E
Tab Average temperature of stability category F

Note: Card is repeated for each averaging period

AVEMIXHT Aveper Stab Mixht1 Mixht2 Mixht3 Mixht4 Mixht5 Mixht6
(Applies to ISCLT Only)

where: Aveper Specifies averaging period (see AVERTIME keyword)

for the following mixing heights (m)

Stab Specifies stability category (A through F) for the
following six values by wind speed class

Mixht1 Average mixing height for first speed class

Mixht2 Average mixing height for second speed class

Mixht3 Average mixing height for third speed class

Mixht4 Average mixing height for fourth speed class

Mixht5 Average mixing height for fifth speed class

Mixht6 Average mixing height for sixth speed class

Note: Card is repeated for each stability class
and for each averaging period

AVEROUGH | Aveper Z0 (Applies to ISCLT Only)

where: Aveper Specifies averaging period (AVERTIME keyword)
for the roughness length (m)
20 Roughness Length

Note: Card is repeated for each averaging period
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TABLE B-9
DESCRI PTI ON OF TERRAI N GRI D PATHWAY KEYWORDS

TG Keywords Type | Keyword Description

STARTING M-N |ldentifies the start of TERRAIN GRID pathway inputs

INPUTFIL M-N | Describes input terrain grid data file

LOCATION M-N | Specifies the origin of the terrain grid

ELEVUNIT O-N |Defines input units for terrain grid elevations (defaults to meters)

FINISHED M-N |ldentifies the end of TERRAIN GRID pathway inputs

Note: The Terrain Grid (TG) pathway is optional. The TG pathway is only used for calculating dry depletion in elevated or complex terrain.
If it is omitted, then the terrain profile is linearly interpolated along the plume path from source to receptor for dry depletion
calculations.
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TABLE B-10
DESCRI PTI ON OF TERRAI N GRI D PATHWAY KEYWORDS AND PARANMETERS

INPUTFIL Tdfile
where: Tdfile Specifies filename for the terrain grid data file
LOCATION Xorig Yorig (Units)
where: Xorig UTM X-coordinate of origin for the source and receptor locations
Yorig UTM Y-coordinate of origin for the source and receptor locations
Units Units for Xorig and Yorig (FEET, KM, or METERS - default
is in METERS)
ELEVUNIT METERS or FEET
where: METERS Specifies input units for terrain grid elevations of
meters
FEET Specifies input units for terrain grid elevations of feet
Note: This keyword applies to terrain grid elevations
only.
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TABLE B-11
DESCRI PTI ON OF EVENT PATHWAY KEYWORDS
(APPLI ES TO | SCEV MODEL ONLY)

EV Keywords Type | Keyword Description

STARTING M-N |ldentifies the start of EVENT pathway inputs
EVENTPER M-R |Describes data and averaging period for an event
EVENTLOC M-R |Describes receptor location for an event
FINISHED M-N |ldentifies the end of EVENT pathway inputs
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TABLE B-12
DESCRI PTI ON OF EVENT PATHWAY KEYWORDS AND PARAMETERS
(APPLI ES TO | SCEV MODEL ONLY)

Keyword Parameters
EVENTPER Evname Aveper Grpid Date
where: Name Specify name of event to be processed (e.g. H2H24ALL),
(up to eight alphanumeric characters)
Grpid Specify source group ID for event
Aveper Specify averaging period for event
Date Specify data period for event (ending YYMMDDHH for
averaging period)
EVENTLOC Evname XR=Xr YR=Yr (Zelev) (Zflag)
or
RNG=Rng DIR= Dir (Zelev) (Zflag)
where: Evname Specify name of event to be processed (e.g. H2H24ALL),
(up to eight alphanumeric characters)
XR= X-coordinate for event (discrete Cartesian receptor)
YR= Y-coordinate for event (discrete Cartesian receptor)
RNG= Distance range for event (discrete polar receptor)
DIR= Radial direction for event (discrete polar receptor)
Zelev Terrain elevation for event (optional)
Zflag Receptor height above ground for event (optional)
Note: EVENT locations can be input as either discrete Cartesian receptors (XR=, YR=) or as discrete polar receptors (RNG=, DIR=).

Events that are specified in the file generated by the ISCST model (CO EVENTFIL card) are always given as discrete Cartesian
coordinates. Discrete polar receptors are assumed to be relative to an origin of (0,0).
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TABLE B-13

DESCRI PTI ON OF QUTPUT PATHWAY KEYWORDS

OU Keywords Type |Keyword Description

STARTING M-N |ldentifies the start of OUTPUT pathway inputs

RECTABLE O-R | Option to specify value(s) by receptor for output

MAXTABLE O-R | Option to summarize the overall maximum values

DAYTABLE O-N | Option to print summaries for each averaging period for each day processed. (Applies to ISCST Only)

MAXIFILE O-R | Option to list events exceeding a threshold value to file (if CO EVENTFIL option is used, these events are
included in the input file generated for the EVENT model). (Applies to ISCST Only)

POSTFILE! - Option to write results to a mass storage file for postprocessing. (Applies to ISCST Only)

PLOTFILE! O-R | Option to write certain results to a storage file suitable for input to plotting routines

TOXXFILE - Option to write results to a storage file suitable for input to the TOXX model component of TOXST or the RISK
model component of TOXLT

EVENTOUT? - Specifies the level of output information provided by the EVENT model. (Applies to ISCEV Only)

FINISHED - |dentifies the end of OUTPUT pathway inputs

1) POSTFILE is used to output concurrent concentration values for particular source groups and averaging times across the receptor
network, suitable for postprocessing, such as might be done for implementing the intermediate terrain policy. PLOTFILE is used to output
specific design values, such as second high concentrations, across the receptor network, suitable for plotting concentration contours.

2)  EVENTOUT is the only keyword on the OU pathway for the Short Term EVENT model.
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TABLE B-14
DESCRI PTI ON OF OQUTPUT PATHWAY KEYWORDS AND PARAMETERS

Keyword Parameters

RECTABLE Aveper FIRST SECOND ... SIXTH (Short Term Model) or
Aveper 1ST 2ND ... 6TH (Short Term Model)

INDSRC and/or SRCGRP (Long Term Model)

where: Aveper Averaging period to summarize with high values

(keyword ALLAVE specifies all averaging periods)

FIRST Select summaries of FIRST highest values by receptor
SECOND Select summaries of SECOND highest values by receptor
SIXTH Select summaries of SIXTH highest values by receptor
1ST Select summaries of 1ST highest values by receptor
2ND Select summaries of 2ND highest values by receptor
6TH Select summaries of 6TH highest values by receptor

Note: If two keywords are input separated by a
dash (e.g. FIRST-THIRD), then summaries of
all high values in that range are provided.
The number of high values allowed is con-
trolled by the NVAL parameter in the computer
code (initially set at 3). Also, if the
CO EVENTFIL keyword is exercised, then the
events generated by the RECTABLE keyword are
included in the input file for EVENT model.

INDSRC Specifies that summaries of individual source values
for each receptor point will be provided
SRCGRP Specifies that summaries of source group values for

each receptor point will be provided
Note: Either INDSRC or SRCGRP or both may be

specified
MAXTABLE Aveper Maxnum (Short Term Model)
Maxnum INDSRC and/or SRCGRP and/or SOCONT (Long Term Model)
where: Aveper Averaging period to summarize with maximum values
(keyword ALLAVE specifies all averaging periods)
Maxnum Specifies number of overall maximum values to

summarize (number of maximum values permitted is
limited by the NMAX parameter in the computer code,
initially set at 50 for Short Term and 10 for Long
Term)

INDSRC Specifies that summaries of maximum values for
individual sources will be provided (independent of
Source group maxima)

SRCGRP Specifies that summaries of maximum values by source
group will be provided
SOCONT Specifies that summaries of individual source contri-

butions for locations of maximum source group
values will be provided
Note: Any combination of Long Term parameters
is acceptable
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DESCRI PTI ON OF OQUTPUT PATHWAY KEYWORDS AND PARAMETERS

TABLE B- 14 ( CONT.)

DAYTABLE Avper! Avper2 Avper3 ... (Applies to ISCST Only)
where: Avper1 Averaging period to summarize with values by receptor
for each day of data processed (keyword ALLAVE for
first parameter specifies all averaging periods)
MAXIFILE Aveper Grpid Thresh Filnam (Funit) (Applies to ISCST Only)
where: Aveper Specifies averaging period for list of values equal to
or exceeding a threshold value
Grpid Specifies source group to be output to file
Thresh Threshold value (e.g. NAAQS) for list of exceedances
Filnam Name of disk file to store maximum values
Funit Optional parameter to specify the file unit
Note: If the CO EVENTFIL keyword is exercised,
then the events generated by the MAXIFILE
keyword are included in the input file for
the EVENT model.
POSTFILE Aveper Grpid Format Filnam (Funit) (Applies to ISCST Only)
where: Aveper Specifies averaging period to be output to file,
e.g., 24 for 24-hr averages, PERIOD for period
averages
Grpid Specifies source group to be output to file
Format Specifies format of file, either UNFORM for
unformatted files or PLOT for formatted files for
plotting
Filnam Specifies filename for output file
Funit Optional parameter to specify the file unit
PLOTFILE Aveper Grpid Hivalu Filnam (Funit) (ISCST short term values)

Aveper Grpid Filnam (Funit)

(ISCLT model and ISCST
PERIOD averages)
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where: Aveper Specifies averaging period to be output to file,

e.g., 24 for 24-hr averages, PERIOD for period
averages, WINTER for winter averages, etc.

Grpid Specifies source group to be output to file

Hivalu Specifies high value summary (e.g. FIRST, SECOND, 18T,
2ND, etc.) to be output to file (must be selected on
a RECTABLE card)

Filnam Specifies filename for output file

Funit Optional parameter to specify the file unit

TOXXFILE Aveper Cutoff Filnam (Funit)  (ISCST short term values)

Aveper Grpid Filnam (Funit)  (ISCLT model)

where: Aveper Specifies averaging period to be output to file,
e.g., 1 for 1-hr averages, PERIOD for period
averages (LT only), WINTER for winter averages, etc.
Cutoff Specifies cutoff (threshold) value in g/m? for outputting
results for ISCST model
Grpid Specifies source group to be output to file (LT only)
Filnam Specifies filename for output file
Funit Optional parameter to specify the file unit
EVENTOUT SOCONT or DETAIL (Applies to ISCEV Only)
where: SOCONT Specifies the option to provide source contribution
information only in the event output
DETAIL Specifies the option to include hourly concentrations
for each source and hourly meteorological data in
the event output
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APPENDI X C. UTILITY PROGRAMS
C. 1 CONVERTI NG | NPUT RUNSTREAM FI LES - STOLDNEW

The STOLDNEW EXE programis a file conversion utility that
may be used to convert original |SCST nodel (EPA, 1987a) i nput
files to the proper format for the | SCST2 nodel (EPA, 1992).
Wth the exception of the source inputs for the dry deposition
al gorithm the | SCST2 nodel inputs generated by STOLDNEW wi | |
be conpatible with the | SCST3 nodel .

To run the file conversion utility, type STOLDNEW at the
DOS pronpt. The programwi |l pronpt the user for the nanme of
the original ISCST input file being converted and for the name
of the newfile to be generated in the | SCST2 fornmat. The
programw || also generate a file called SUMVARY. OLD t hat
contains a summary of nodel inputs in the same format as woul d
appear at the beginning of an original |SCST nodel run.

Even though the STOLDNEW utility should convert nost | SCST
input files without any difficulty, users are strongly
encouraged to check the results of STOLDNEW carefully before
using the input file with the I SCST3 nodel. The purpose of
this is primarily to check for rounding of the inputs in the
conversion process. Sone inputs that nay vary over a
consi derabl e range, such as the em ssion rate, are converted
using an Fortran G format with a full seven significant digits.
However, nobst inputs are converted using a Fortran F format
specifier that uses a fixed nunber of decimal places. Sone
rounding i s possible on sone of these fixed format inputs,
dependi ng on how many deci mal pl aces were used for inputting
the data in the original fornat.

The STOLDNEW utility programw || pronpt the user to input
additional filenanmes where appropriate. Specifically, the



program pronpts for the nane of the neteorol ogical data file
(including a DOS path if desired), which is inserted into the
appropriate field on the MeE | NPUTFIL keyword. |If the option
for using unformatted preprocessed data was specified for the
original 1SCST input, then the nmeteorol ogy data fil enane shoul d
be the nane of the file containing the preprocessed data. |If
the "card i mage" neteorol ogi cal data option was specified for
the original |SCST nodel input, then the hourly "card i mage"
net eorol ogi cal data are included as part of the original
runstreamoption file. In this case, the STOLDNEW pr ogram
pronpts for the nane of the file that it uses for witing out
the card inage data in the ASCII format used by the | SCST3
nodel. The format field on the ME INPUTFIL card will include
the default ASCI|I format used by the | SCST3 nodel (which would
have the sane effect as leaving the field blank), unless the
card i mage data includes hourly wind profile exponents or
hourly vertical potential tenperature gradients. |In the latter
case, STOLDNEWwi Il insert the CARD keyword for the

net eorol ogi cal data format on the ME | NPUTFIL card.

Anot her case where the STOLDNEW programwi ||l pronpt for a
filenane is when the option for generating a separate file of
concurrent concentration values is selected in the original
runstreamfile (ISW5)=1). In this case, the programw I |
request the nanme to use for the concentration file, and w |
insert that nanme in the appropriate field for the QU POSTFI LE
keyword i nputs. A separate POSTFILE card will be generated for
each conbi nati on of averagi ng period and source group, with al
of the concentration results being witten to a single file on
fileunit 20. This will result in a concentration file that is
nearly identical to the file generated by the original |ISCST
nodel .

It should be noted that the | SCST3 nodel does not support
the use of hourly decay coefficients, which were allowed for



the original |SCST nodel when "card i nage" neteorol ogical data
were used. If hourly decay coefficients are detected in the
original 1SCST runstreamfile, then STOLDNEWwW || wite a
war ni ng nessage to the screen and within the new runstreamfile
i ndicating that the hourly values of decay coefficients will be
ignored. The only other option available in the original |SCST
nodel that is not available with I SCST3 is the option to |ist

t he neteorol ogi cal data for each day processed as part of the
main printed output file. In lieu of this option, a separate
utility program called METLIST, is available with the |ISC2
package that produces a |isting of neteorological data for the
period of interest. The METLIST programis described in nore
detail in Section C 3.

C. 2 CONVERTI NG UNFORVMATTED PCRAMVET FI LES TO ASCI I FORVATTED
FI LES - BI NTOASC

The BI NTOASC. EXE programis a utility programthat
converts unformatted (binary) neteorological data files
generated by the PCRAMVET or MPRM preprocessor progranms to the
default ASCII format used by the | SCST3 Model. The ASCII data
file consists of sequential hourly records.

To run this program type BINTOASC at the DOS pronpt. The

programw || pronpt for the name of the unformatted data i nput
file and the nane of the ASCI|I formatted output file. The
Bl NTOASC program wi I | convert unfornatted data fil es generated

by a Mcrosoft-conpiled version of PCRAMVET, as well as files
generated by versions of PCRAMVET or MPRM conpiled with either

t he Lahey or the Ryan-MFarl and FORTRAN conpilers. The program
will wite a nessage to the screen indicating which of the
three types of files has been identified. |If the program
encounters an error reading the data file, then a nessage w |l
be witten to the screen indicating which conpilers are
supported. The program may al so have encountered a read error



due to the use of "short integers"” (INTEGER*2) in the storing
of sonme of the data in the unformatted file. The program
assunes that all integer variables occupy four bytes of

st or age.

Once the type of unformatted file has been determ ned the
programw || pronpt the user as follows:

Do You Want to Convert the Entire Data File? (Y or N)

If the user responds with either a 'Y or a 'y, then the

programw || convert the entire data file (up to 366 days for a
| eap year). |If the user responds with either an °N or an 'n’,
then the programw || pronpt the user as foll ows:

Enter the Start Date and End Date (e.g. 1, 365):

The user can select a single day or a range of (Julian) days
within the year to convert to the ASCI1 file.

I f the BINTOASC program encounters a calmhour in the
unformatted data file, which is identified by a wind speed of
1.0 s and a flow vector equal to the flow vector for the
previ ous hour, then it wites out a wi nd speed of 0.0 for that
hour, which is interpreted by the |1 SC2 Short Term nodels as a
cal m hour. The flow vector variable witten to the ASCII file
corresponds to the random zed fl ow vector in the unfornatted
data file. The structure of the PCRAMMET-generated unformatted
data file and the default ASCI| file are described in detail in
Appendi x F.

C. 3 LI STI NG HOURLY METEOROLOG CAL DATA - METLI ST

The METLI ST. EXE programis a utility programthat creates
alisting file of meteorological data for a specified day or



range of days, which can be sent to a printer. The program
lists one day of data per page, wi th appropriate col unm headers
for the neteorol ogical variables. The original version of the
| SCST nodel included an option to print the hourly

net eorol ogi cal data within the main output file. This option
has not been included in the | SCST3 nodel. The user can use
the METLI ST programinstead to create a listing for the data
period of interest, and refer to that listing as needed to

exanm ne the neteorol ogical data. Since the | SCST3 nodel also
uses ASCII sequential hourly files (see Sections 3.5.1 and

C. 1), the neteorological data file can be exam ned directly
through an editor or listing program or the ASCII file itself
can be printed. Therefore, the need for an option to |ist

net eorol ogi cal data within the program has been reduced. Al so,
the | SCEV2 nodel contains the option to list the hourly

net eorol ogi cal data for specific events that are of interest to
t he user.

To use this program type METLIST fromthe command |ine
pronpt. The programw || pronpt the user for the follow ng
i nf ormati on:

Enter Meteorology File Nane: (Enter the nane of the file
cont ai ni ng the neteorol ogi cal data)

Options for File Formats are:

ASC |

UNFORM

FREE

CARD

Fortran format specifier

Enter File Format: (Select the format of the

net eorol ogical file by entering one of the four keywords
above or by entering a Fortran fornmat specifier, e.g.
(412,2F9.4,F6.1,12,2F7.1) )

Enter Qutput File Nane: (Enter the nane of the file to
whi ch the neteorological data listing will be stored)

Enter Day Range: (Enter the Julian start day and Julian




end day, e.g. 1,10)

The ASCI| data format option for the METLI ST program
corresponds with the default ASCI1I format used by the | SCST3
and | SCEV3 nodels. The Fortran specifier for this format is
"(412,2F9.4,F6.1,12,2F7.1)’. The other format options are
described in Section 3.5.1.1. The METLI ST program was conpil ed
using the Mcrosoft FORTRAN Conpiler, and therefore only
supports unfornatted data files generated by Mcrosoft versions
of PCRAMVET or MPRM To use unfornmatted data files generated
by either the Lahey or the Ryan-MFarland conpiler, the user
should first convert the unformatted data file to the default
ASCI | format using the BINTOASC utility program (described in
Section C. 2), and then use the METLI ST program and sel ect the
ASCI | format option.



APPENDI X D. BATCH FI LE DESCRI PTI ONS FOR
COWPI LI NG THE MODELS ON A PC

D.1 M CROSOFT/ DOS VERSI ONS

The | SC nodel s were devel oped on an | BM conpati ble PC
using the Mcrosoft Optim zing FORTRAN Conpil er (Version 5.1).
The nodel s are provided on the Support Center for Regul atory
Air Mdels (SCRAM Bulletin Board System (BBS) as executabl e
files designed to run on DOS PCs. These DOS versions were
conpiled with the Mcrosoft emulator library option that allows
the nodels to utilize a math coprocessor if avail able, but al so
run in the absence of one. The batch file provided for
conpiling the | SCST nodel with the Mcrosoft conpiler
(FLMSBI SCS. BAT) i ncludes the foll ow ng conmands:

FL /c IFPi /AH ISCST3.FOR
FL /c /FPi /AH /DMICRO PCCODE.FOR
FL /c IFPi /AH SETUP.FOR
FL /c /[FPi/AH COSET.FOR
FL /c IFPi /AH SOSET.FOR
FL /c /[FPi/AH RESET.FOR
FL /c IFPi /AH MESET.FOR
FL /c /[FPi/AH TGSET.FOR
FL /c IFPi /AH OUSET.FOR
FL /c /[FPi/AH INPSUM.FOR
FL /c IFPi /AH METEXT.FOR
FL /c /[FPi/AH CALC1.FOR
FL /c IFPi /AH CALC2.FOR
FL /c /FPi /AH DEPFLUX.FOR
FL /c IFPi /AH PRISE.FOR
FL /c /FPi /AH SIGMAS.FOR
FL /c IFPi /AH CALC3.FOR
FL /c /FPi/AH CALC4.FOR
FL /c IFPi /AH PITAREA.FOR
FL /c /[FPi/AH OUTPUT.FOR
LINK @FLMSISCS.LRF

where /c instructs the conpiler to conpile without |inking; the
/| FPi option instructs the conpiler to use in-line instructions
for floating point operations and link with an enmulator |ibrary
(uses 80x87 coprocessor if present); and the /AH option that

t he huge nenory nodel be used, allow ng arrays or conmon bl ocks
to exceed 64K. The /DM CRO option for the PCCODE. FOR source
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file instructs the conpiler to use the conditional conpilation
bl ocks defined for the Mcrosoft conpiler. These enable the
PC-specific features, such as witing the date and tine on each
page of the output file and witing an update to the screen on
the status of processing. Each of the source files (*. FOR
for the I SCST nodel are listed separately in this batch file,
whi ch assunes that all of the source code nodul es and the
include files are in a single directory, or that the conpiler
has been setup to search for the include files in the
appropriate directory. The comrand |ine options for the
conpil er make full use of the conpiler’s optimzation routines
to speed up the code. To disable optimzation, the /Cd option
woul d be added. Disabling optimzation will increase the
nodel s execution tine by about 10 percent, and will also

i ncrease the size of the code.

Once the source files have been conpil ed successfully, and
object (.0BJ) files have been generated for each source file,
the nodel is ready to be linked and an executable file created.
The executable file on the SCRAM BBS was |inked using a nmenory
overlay manager so that only certain portions of the code are
resident in nmenory at any given tinme. This allows for a nore
efficient use of available nenory by the nodel, and therefore
allows for larger runs to be perfornmed than woul d be possible
wi t hout using overlays. This is acconplished with the
foll owing command line for the linker provided with the
M crosoft conpiler, which is included in the |link response
file, FLMSISCS. LRF:

E ISE:256 ISCST3+PCCODE+SETUP+COSET)+HSOSET)+RESET)HMESET)H{TGSET){OUSET)+(INPSUM){METEXT+
CALC1+CALC2+CALC3+PRISE+SIGMAS+CALC4+DEPFLUX+PITAREA)+HOUTPUT)

The /E option instructs the |inker to produce a packed
executable file that occupies | ess disk space. The /SE: 256
option increases the nunber of segnents allowed to 256. Wth
this menory overlay structure, the | SCST3, PCCODE and SETUP
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nodul es are al ways nmenory resident, and any nodul e or group of
nodul es within parentheses are overlayed into the sane area of
menory only when needed. Linking wthout the overlay manager

will increase the mnimum/| oad size for the executable file by
about 200K for the |SCST nodel .

Simlar batch files are available for conpiling and
linking the | SCLT and | SCEV nodels. The batch file for the
| SCLT nodel, FLMSI SCL. BAT, includes the follow ng conmands:

FL /c IFPi /AH ISCLT3.FOR

FL /c /FPi /AH /DMICRO PCCODELT.FOR
FL /c IFPi /AH SETUPLT.FOR
FL /c /FPi/AH COSETLT.FOR
FL /c IFPi /AH SOSETLT.FOR
FL /c [FPi /AH RESETLT.FOR
FL /c IFPi /AH MESETLT.FOR
FL /c /[FPi/AH TGSETLT.FOR
FL /c IFPi /AH OUSETLT.FOR
FL /c /[FPi /AH INPSUMLT.FOR
FL /c IFPi /AH METEXTLT.FOR
FL /c /[FPi/AH CALCILT.FOR
FL /c IFPi /AH CALC2LT.FOR
FL /c /FPi/AH CALC3LT.FOR
FL /c IFPi /AH PRISELT.FOR
FL /c /FPi /AH SIGMASLT.FOR
FL /c IFPi /AH PITAREAL.FOR
FL /c [FPi /AH DEPFLUX.FOR
FL /c IFPi /AH OUTPUTLT.FOR
LINK @FLMSISCL.LRF

The only difference between this and the file for the | SCST
nodel is the source file names. This file invokes the
followi ng command |ine fromthe FLMSI SCL. LRF |ink response
file:

E ISE:256 ISCLT3+PCCODELT+SETUPLT-+HCOSETLT){SOSETLT)H{RESETLT)+(MESETLT)«TGSETLT)+(OUSETLT)+
(INPSUMLT)HMETEXTLT+CALCILT+CALC2LT+CALC3LT+PRISELT+SIGMASLT+PITAREAL+DEPFLUX)+(OUTPUTLT)

The batch file for the | SCEV nodel, FLMSI SCE. BAT, includes the
foll owi ng commands:

FL /c /[FPi/AH EVISCST3.FOR
FL /c IFPi /AH /DMICRO EVPCCODE.FOR
FL /c /[FPi/AH EVSETUP.FOR
FL /c IFPi /AH EVCOSET.FOR
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FL /c IFPi /AH EVSOSET.FOR
FL /c /[FPi/AH EVMESET.FOR
FL /c IFPi /AH EVTGSET.FOR
FL /c /[FPi/AH EVEVSET.FOR
FL /c IFPi /AH EVOUSET.FOR
FL /c /FPi /AH EVINPSUM.FOR
FL /c IFPi /AH EVMETEXT.FOR
FL /c /[FPi/AH EVCALC1.FOR
FL /c IFPi /AH EVCALC2.FOR
FL /c [FPi /AH EVPRISE.FOR
FL /c IFPi /AH EVSIGMAS.FOR
FL /c [FPi /AH EVPITARE.FOR
FL /c IFPi /AH DEPFLUX.FOR
FL /c /[FPi/AH EVOUTPUT.FOR
LINK @FLMSISCE.LRF

whi ch i nvokes the follow ng conmand fromthe | SCEV. LRF |ink
response file:

E ISE:256 EVISCST3+EVPCCODE+EVSETUP-+EVCOSET)+EVSOSET)+EVMESET)+EVTGSET)+EVEVSET)+EVOUSET)+
(EVINPSUM)+EVMETEXT+EVCALC1+EVCALC2+EVPRISE+EVSIGMAS)HEVOUTPUT)

D. 2 LAHEY/ EXTENDED MEMORY VERSI ONS

While the |1 SC nodel s were devel oped on an | BM conpati bl e
PC using the Mcrosoft Optim zi ng FORTRAN Conpil er (Version
5.1), the nodels have al so been conpiled using the Lahey
F77L-EM 32 Fortran Conpiler (Version 5.2) to generate
PC-executabl e files capable of utilizing extended nmenory on
80386 and 80486 PCs with at | east 8 MB of RAMfor the Short
Term nodel and at |east 4 MB of RAM for the Long Term nodel .
The extended nenory (EM versions of the nodels are al so
provi ded on the SCRAM BBS. The batch file provided for
conpiling the | SCST nodel (1SCST3EM EXE) with the Lahey
conpi l er (F77LI SCS. BAT) includes the foll ow ng conmands:

F77L3 ISCST3.FOR /INO /NW
F77L3 PCCODE.FOR /NO /NW /D1LAHEY
F77L3 SETUP.FOR /NO /NW
F77L3 COSET.FOR /NO /NW
F77L3 SOSET.FOR /NO/NW
F77L3 RESET.FOR /NO /NW
F77L3 MESET.FOR /NO /NW
F77L3 TGSET.FOR /NO /NW
F77L3 OUSET.FOR /NO /NW
F77L3 INPSUM.FOR /NO /NW
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F77L3 METEXT.FOR /NO /NW
F77L3 CALC1.FOR /NO /NW
F77L3 CALC2.FOR /NO /NW
F77L3 PRISE.FOR /NO /NW
F77L3 SIGMAS.FOR /NO /NW
F77L3 CALC3.FOR /NO /NW
F77L3 CALC4.FOR /NO /NW
F77L3 DEPFLUX.FOR /NO /NW
F77L3 PITAREA.FOR /NO /NW
F77L3 OUTPUT.FOR /NO NW
386link @F77LISCS.LRF
cfig386 ISCST3EM.EXE -nosignon

where /NO option instructs the conpiler not to list the
conpiler options to the screen, the /NWoption suppresses a
certain | evel of warning nessages, and the /DLLAHEY option for
t he PCCODE. FOR source file instructs the conpiler to use the
condi tional conpilation blocks defined for the Lahey conpiler.
These conditional bl ocks of code enable the PC specific
features, such as witing the date and time on each page of the
output file and witing an update to the screen on the status
of processing. Each of the source files (*.FOR) for the I SCST
nodel are listed separately in this batch file,
whi ch assunes that all of the source code nodul es and the
include files are in a single directory, or that the conpiler
has been setup to search for the include files in the
appropriate directory. The *386link @77LI SCS.LRF |inks the
nodel using the F77LI SCS. LRF |ink response file, which includes
the foll ow ng comuand:

ISCST3,PCCODE,SETUP,COSET,SOSET,RESET,MESET, TGSET,OUSET,INPSUM,METEXT,CALC1,CALC2,
CALC3,CALC4,PRISE,SIGMAS,DEPFLUX,PITAREA,OUTPUT -STUB RUNB -EXE ISCST3EM.EXE - PACK

There are no nenory overl ays used for the Lahey versions, since
t hey make use of extended nenory.

Simlar batch files are available for the I SCLT
(F77LI SCL. BAT) and the | SCEV (F77LI SCE. BAT) nodel s, except for
the specification of the appropriate source file names provided
in the previous section. The executable filenanmes for these
nodel s are | SCLT3EM EXE and | SCEVEM EXE.
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APPENDI X E. EXPLANATI ON OF ERROR MESSACE CODES

E. 1 |1 NTRODUCTI ON

One of the significant operational inprovenents of the |ISC
nodels is an inproved error handling procedure. The input
runstreamis checked to identify paranmeters that are mi ssing or
potentially in error, and the input source and neteorol ogi cal
data are checked and fl agged for possible erroneous val ues.

The | SC nodel s use a "defensive program ng" approach to
elimnate as nmuch as possible of the user’s work in debuggi ng
the input runstreamfile. Also, a great deal of effort has
been made to elimnate the possibility of run tine errors, such
as "divide by zero," and to point out questionable input data.
Error nmessages are reported to the user in tw ways. A sumary
of nessages is provided in the main output result file, and the
user can al so request a detailed nessage listing file.

Message Summary: \Wether the user selects a detailed
error listing file or not, the |ISC nodels output a summary of
nessages Within the output result file. This nmessage table
gi ves the nunber of nmessages of each type, together with a
detailed list of all the fatal errors and warni ng nessages.
During setup processing, if no errors or warnings are
generated, then the nodel sinply reports to the user that
"SETUP Fi ni shes Successfully."

Detai |l ed Message Listing File: The |ISC nodels provide the
option of saving a detailed list of all nessages generated by
the nodel in a separate output file. The user can select this
option by specifying the keyword "ERRORFIL" followed by a
filenane inside the COntrol pathway. For exanple, the follow ng
statenments will save all the error nessages to an ASClI| text
file named "errornsg. out":




CO STARTI NG
ERRORFIL errornsg. out
CO FI NI SHED

E. 2 THE OQUTPUT MESSAGE SUMNVARY

There are two nmessage summaries provided in the standard
output file of the ISC nodels. The first one is |ocated after
the echo of input runstreamfile inages and before the input
data summary. This summary will take one of two forns,
dependi ng on whether any fatal error or non-fatal warning
nessages were generated, and al so dependi ng on whet her the
option to RUN or NOT to run was sel ected on the CO RUNORNOT

card. If there are no errors or warnings generated during the
setup processing, and the RUN option was sel ected, then the
nodel sinply reports that "SETUP Fi ni shes Successfully.” If

any fatal errors or warning nessages were generated during the
setup processing, or if the option NOT to run was sel ected,
then a nore detailed summary is provided. This summary
provi des a nessage count for each type of nessage, and a
detailed listing of each fatal error and warni ng nessage
generated. The second nessage sumary table is |ocated at the
very end of the standard output result file, and it suns up the
nmessages generated by the conplete nodel run - both setup
processing and run-time processing.



An exanpl e of a setup processing nessage sunmary i s shown
in Figure E-1.

***Message Summary For The ISC3 Model Setup ***

-—-— Summary of Total Messages —---—---

otal of 0 Fatal Error Message(s)
otal of 0 Warning Message(s)
otal of 0 Information Message(s)

wee FATAL ERROR MESSAGES ™ **
Fkk NONE Fkk

st \WARNING MESSAGES o+
Fkk NONE Kkk

* SETUP Finishes Successfully **

FI GURE E-1. EXAMPLE OF AN | SC MESSACGE SUMVARY

E. 3 DESCRI PTI ON OF THE DETAI LED MESSAGE LAYQUT

Three types of nessages can be produced by the nodels
during the processing of input runstreamimges and during
nodel cal cul ations. These are described briefly bel ow

Errors that will halt any further processing, except to
identify additional error conditions (type E);

Warnings that do not halt processing but indicate
possible errors or suspect conditions (type W); and

Informational messages that may be of interest to the
user but have no direct bearing on the validity of the
results (type ).
The messages have a consistent structure which contains
the pathway ID, indicating which pathway the messages are

generated from; the message type followed by a three-digit



nessage nunber; the |ine nunber of the input runstream i mage
file for setup nessages (or the neteorol ogy hour nunber for
runti me nmessages); the nanme of the nodule (e.g. the subroutine
nane) from which the nessage is generated; a detail ed nessage
correspondi ng to the nessage code; and an 8-character sinple
hint to help the user spot the possible source of the problem

The following is an exanple of a detail ed nessage
generated fromthe CO pat hway:

COE100 8 EXPATH: Invalid Pathway Specified. The Troubled Pathway is FF

The nessage syntax is explained in nore detail below (values in
par ent heses give the colum nunbers within the nessage line for
each el enent):
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(210 = Q0 = G = QR = G = G = G = G = G = QR = QR = G = G =

The three nessage types are identified with the letters E

(for errors), W(for warnings), and I (for informational

nessages). The 3-digit nessage codes are grouped into general

categories corresponding to the different stages of the
processi ng. Theses categories are:

100 - 199 |Input Runstream | mage Structure Processing
200 - 299 Paraneter Setup Processing

300 - 399 Data and Quality Assurance Processing

400 - 499 Run Tine Message Processing

500 - 599 |Input/CQutput Message Processing



A detail ed description of each of the nmessage codes currently
used in the nodels is provided in the next section.

E. 4 DETAI LED DESCRI PTI ON OF THE ERROR/ MESSAGE CODES

I NPUT RUNSTREAM | MAGE STRUCTURE PRCOCESSI NG, 100- 199

This type of nessage indicates problens with the basic
syntax and/or structure of the input runstreamimge. Typical
nessages include errors |ike "M ssing mandatory keyword",

“I'l'l egal Keyword", ..., etc. |If a fatal error of this kind is
detected in a runstreaminage, a fatal error nessage is witten
to the nmessage file and any attenpt to process data is

prohi bited, although the remainder of the runstreamfile is
exam ned for other possible errors. |If a warning occurs, data
may still be processed, although the inputs should be checked
carefully to be sure that the condition causing the warning
does not indicate an error.

100 Invalid Pathway Specified. The pathway |ID should be a 2
character string. It should be one of the follow ng: CO
for control pathway, SO for source pathway, RE for
receptor pathway (or EV for event pathway for | SCEV
nodel ), ME for neteorol ogy data setting pathway, and QU
for output format pathway. |Its position is normally
confined to colums 1 and 2 (1:2) of the input runstream
file. However, the nodel does allow for a shift of the
entire input runstreamfile of up to 3 colums. |If the
i nputs are shifted, then all input records nust be shifted
by the sane anbunt. The invalid pathway is repeated at
the end of the nessage.

105 Invalid Keyword Specified. The keyword ID should be an
8-character string. |Its positionis nornmally confined to
colums 4 to 11 (4:11) of the input runstreamfile.
However, the nodel does allow for a shift of the entire
i nput runstreamfile of up to 3 colums. |If the inputs
are shifted, then all input records nust be shifted by the
sanme anount. There should be a space between keyword ID
and any other data fields. For a list of valid keywords,
refer to Appendi x A or Appendix B. The invalid keyword is



110

115

120

125

130

135

140

repeated at the end of the nessage.

Keyword is Not Valid for This Pathway. The input keyword
is a valid 8-character string, but it is not valid for the
particul ar pathway. Refer to Appendi x A, Appendix B or
Section 3 for the correct usage of the keyword. The
invalid keyword is repeated at the end of the nessage.

Starting and Finishing Statenments do not match. Only One
STARTI NG and one FI Nl SHED st at enent, respectively, is

al lowed at the very beginning and the very end of each

pat hway bl ock. Check the position and frequency to make
sure the input runstreamfile neets the fornat

requi renent. The pat hway during which the error occurs is
i ncluded at the end of the nessage.

Pat hway is Qut of Sequence. The pathways are not input in
the correct order. The correct order is CO SO RE, M,
and QU for the I SCST and | SCLT nodel s, and CO, SO, Mg, EV,
and QU for the I SCEV nodel. The offending pathway is
given as a hint.

M ssing FINI SHED Statenent - Runstreamfile is inconplete.
One or nore FINISHED statenments are missing. A 5-digit
status variable is given as a hint. Each digit
corresponds to a pathway in the appropriate order, and is
a’'l if the pathway is conplete and a "0’ if the FIN SHED
is mssing. For exanple, a status of ’10111" indicates
that the SO pathway was m ssing a FI Nl SHED st at enent.
Normal Iy such an error will generate additional nessages
as wel | .

M ssi ng Mandatory Keyword. To run the nodel, certain
mandat ory keywords must present in the input runstream
file. For a list of nmandatory keywords, see Appendi x A or
Appendi x B. For nore detailed informati on on keyword
setup, see the description of nessage code 105. The

m ssing keyword is included with the nessage.

Dupl i cat e Non-repeat abl e Keyword Encountered. Mbre than
one instance of a non-repeatable keyword i s encountered.
For a list of non-repeatabl e keywords, see Appendi x A or
Appendi x B. The repeated keyword is included with the
nessage.

Invalid Order of Keyword. A keyword has been placed out
of the acceptable order. The order for nost keywords is
not critical, but the relative order of a few keywords is
i nportant for the proper interpretation of the input data.
The keyword reference in Section 3 identifies any
requirenents for the order of keywords. The keyword that
was out of order is included with the nessage.
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Conflicting Options: UNFORMwi th Dry or Wet Deposition.
The dry and wet deposition algorithns of the Short Term
nodel require additional neteorological variables that are
not included in the unformatted data file generated by the
PCRAMVET or MPRM net eorol ogi cal processors. The user nmnust
use PCRAMVET or MPRMto generate an ASCI | neteorol ogical
data file with the necessary vari abl es.

Conflicting Options: NOSMPL with FLAT Terrain. The NOSMPL
option specifies that only the COMPLEXL al gorithnms will be
used, whereas the FLAT option specifies that flat terrain
will be used (i.e., all receptor elevations are at stack
base el evation). Since the COWLEX1 algorithnms apply only
to receptor elevations that are above the rel ease height,
these two options are in conflict.

Conflicting Options: MILTYEAR and Re-Start Option. The
mul ti pl e year option for processing PM 10 val ues nmakes use
of the re-start routines in the nodel with sone slight
changes to handl e the period averages fromyear to year

As a result, the MILTYEAR keyword cannot be specified with
ei ther the SAVEFILE or I N TFI LE keywords.

Conflicting Options: MILTYEAR for Wong Pollutant. The
mul tiple year option is provided specifically for the
processi ng of PM 10 val ues to obtain the "high-sixth-high
in five years" design value. Its treatnment of the high
short termvalues for multiple year periods is not
consistent with existing air quality standards for other
pollutants. To use the MITYEAR option, the user nust
specify a pollutant type (on the CO POLLUTID card) of

PM 10, PMLO, or OTHER

CO ELEVUNIT card i s obsol escent: use RE ELEVUNI T card.
Wth the rel ease of the | SC3 nodels, the CO ELEVUNIT card
has been designated as obsol escent - it will still be
processed as before by the nodel, but the user is
encouraged to use the new RE ELEVUNIT card instead. The
RE ELEVUNI T card has the sane effect as the original CO
ELEVUNI T card.

ELEVUNIT card nust be first for this pathway. The
ELEVUNIT card nust be the first non-comrented card after
STARTI NG when used on the SO or RE pathway. This
requirenent is nade in order to sinplify review ng
runstreamfiles to determ ne the elevation units used for
sources and receptors.

Cannot use CO ELEVUNIT card with ELEVUNIT card for the SO
RE or TG pathway. Wth the release of the | SC3 nodel s,
the CO ELEVUNI T card has been designated as obsol escent -
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it will still be processed as before by the nodel if it is
the only CO ELEVUNIT card encountered in the runstream
This is to allow for conpatibility of the nodel with old
input files. However, if any of the new ELEVUNI T cards
(on the SO RE or TG pat hways) are used, then the CO
ELEVUNI T card nust be renoved.

Conflicting Decay Keyword. The |ISC nodels allow for the
user to specify the rate of exponential decay either in
terms of the half-life (HALFLI FE keyword) or the decay
coefficient (DCAYCCEF keyword). |f both keywords are
specified, then only the first one will be used, and

i nputs for the second one will be ignored.

EM SUNI T keyword used with nore than one output type. |If
bot h concentration and deposition are being output for the
| SCST nodel, then the EM SUNI T keyword cannot be used. To
speci fy em ssion or output units, the CONCUNI T and/ or
DEPOUNI T keyword shoul d be used.

EM SUNI T keyword used with CONCUNI T or DEPOUNI T keyword.
The EM SUNI T keyword nmay be used if a single output type
(CONC, DEPCS, DDEP or WDEP) is being generated, whereas

the CONCUNIT or DEPOUNI T keywords nust be used if nore

t han one output type is generated.

Duplicate ORI G Secondary Keyword for GRIDPOLR  Only one
origin card nay be specified for each grid of polar
receptors. The network ID for the effected grid is

i ncluded with the nessage.

Inval id Secondary Key for Receptor GRID. The network ID
for the effected grid is included with this nessage. Refer
to Appendix B for the correct syntax of secondary

keywor ds.

M ssing Secondary Keyword END for Receptor Gid. The END
secondary keyword is required for each grid of receptors

i nput by the user (keywords GRIDCART and GRIDPOLR). It
signals the end of inputs and triggers the processing of
data for that particul ar network.

Conflicting Secondary Keyword for Receptor Gid. Two

i nconpati bl e secondary keywords have been input for the
same grid of receptors, e.g. GDIR and DDIR for the keyword
GRI DPOLR, where GDIR specifies to generate directions with
uni form spaci ng, and DDI R specifies that discrete,
non-uni form directions are being specified.

M ssi ng Receptor Keywords. No Receptors Specified. Since
none of the RE pathway keywords are mandatory, a separate
error check is made to determne if any of the RE keywords



are specified. At |east one of the follow ng keywords
nmust be present: GRI DCART, GRIDPCOLR, DI SCCART, DI SCPOLR,
or BOUNDARY.

190 No Keywords for QU Pat hway and No PERI OD or ANNUAL
Averages. Al of the QU pathway keywords are optional
and in fact the nodel will run if no keywords are
specified on the QU pathway as | ong as PERI OD or ANNUAL
averages are being cal culated. However, if there are no
QU keywords and no PERI OD or ANNUAL averages, then there
will be no output generated by the nodel, and this fatal
error nessage will be generated.

195 Inconpatible Option Used Wth SAVEFI LE or | N TFI LE.
Either a non-fatal message to warn the user that DAYTABLE
results will be overwitten if the nodel run is
re-started, or a fatal error nessage generated if the
TOXXFI LE option is selected with either the SAVEFILE or
I NI TFI LE opti ons.

PARAVETER SETUP PROCESSI NG 200-299

This type of nessage indicates problens with processing of
the paraneter fields for the runstreamimges. Sone nessages
are specific to certain keywords, while others indicate general
probl enms, such as an invalid nuneric data field. If a fatal
error of this kind is detected in a runstreaminage, a fatal
error nessage is witten to the nessage file and any attenpt to
process data is prohibited, although the remai nder of the
runstreamfile is exam ned for other possible errors. If a
war ni ng occurs, data nmay still be processed, although the
i nputs shoul d be checked carefully to be sure that the
condition causing the warning does not indicate an error.

200 M ssing Paraneter(s). No options were selected for the
i ndi cat ed keyword. Check Appendix B for the list of
paraneters for the keyword in question.

201 Not Enough Paraneters Specified For The Keyword. Check if
there are any m ssing paraneters follow ng the indicated
keyword. See Appendix B for the required keyword
par anet ers.

202 Too Many Paraneters Specified For The Keyword. Refer to

Appendi x B or Section 3 for the Iist of acceptable
par anet ers.
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203

204

205

206

207

208

209

210

211

212

Inval id Parameter Specified. The inputs for a particular
paraneter are not valid for some reason. Refer to
Appendi x B or Section 3. The invalid paraneter is

i ncluded with the nessage.

Option Paranmeters Conflict. Forced by Default to: Sone
paranet ers under the indicated keyword conflict with the
ot her nodel paraneters setting. Refer to Appendix B or
Section 3 for the correct paraneter usage. The default
setting is specified with the nessage.

No Option Paraneter Setting. Forced by Default to: No
setting was specified for a particular paraneter. Refer
to Appendix B or Section 3 for the correct paraneter
usage. The default setting is specified with the nessage.

Regul at ory DFAULT Specified Wth Non-default Option. The
DFAULT option on the CO MODELOPT card al ways overrides the
speci fied non-default option, and a warning nmessage is
gener at ed.

No Paraneters Specified. Default Values Used For. The
keyword for which no paraneters are specified is included
with the nmessage. Refer to Appendix B or Section 3 for a
di scussi on of the default condition.

Il egal Numerical Field Encountered. The nodel nay have
encountered a non-nunerical character for a nuneri cal

i nput, or the nunerical value may exceed the limt on the
size of the exponent, which could potentially cause an
underfl ow or an overflow error.

Negati ve Val ue Appears For A Non-negative Variable. The
effected variable name is provided with the nessage.

Nunber of Short Term Averages Exceeds Maxi num  The user
has specified nore short term averages on the CO AVERTI VE
card than the nodel array limts allow This array |limt
is controlled by the NAVE PARAMETER specified in the
MAINL. INC file. The value of NAVE is provided with the
nessage.

Duplicate Paraneter(s) Specified for Keyword. A duplicate
paraneter or set of paraneters has been specified for the

I ndi cat ed keyword. For exanple, if nore than one POSTFILE
keyword is included for the same averagi ng period and
source group, then this error nessage will be generated.

END Encountered Wthout (X Y) Points Properly Set. This

error occurs during setting up the grid of receptors for a
Cartesian Network. This nessage nmay occur for exanple if
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213

214

215

216

217

218

219

220

X-coordi nate points have been specified w thout any
Y-coordi nate points for a particular network ID.

ELEV I nputs Inconsistent Wth Option: Input Ignored. This
happens when the user inputs elevated terrain heights for
receptors when the TERRHGIS option is FLAT. The input
terrain heights are ignored and the nodel proceeds with
FLAT terrain nodeling.

ELEV I nputs Inconsistent Wth Option: Defaults Used. This
happens when the user does not input elevated terrain

hei ghts for receptors when the TERRHGTS option is ELEV.
The nodel assunmes that the missing terrain heights are at
0.0 neters for those receptors and proceeds with ELEV
terrai n nodeling.

FLAG I nputs I nconsistent Wth Option: Input Ignored. This
happens when the user inputs receptor heights above ground
for flagpole receptors when the FLAGPOLE keyword option
has not been specified. The input flagpole heights are
ignored in the nodel calcul ations.

FLAG I nputs I nconsistent Wth Option: Defaults Used. This
happens when t he user does not |nput receptor heights
above ground for flagpole receptors when the FLAGPOLE
keyword option has been specified. The nodel assunes that
the m ssing flagpole heights are equal to the default

val ue specified on the CO FLAGPCOLE card. |If no default

hei ght is specified on the FLAGPOLE card, then a default
of 0.0 meters is assuned.

More Than One Delimter In A Field. For exanple, 12//34
is an illegal input data itemfor the DAYRANGE card, and
STACK1- - STACK-20 is an illegal specification for a range
of sources.

Nunber of (X, Y) Points Not Match Wth Nunmber O ELEV O
FLAG Check the nunber of elevated terrain heights or

fl agpol e receptor heights for the gridded network
associated with the indicated |ine nunber in the runstream
file.

Nunber OF Receptors Specified Exceeds Maxi num  The user
has specified nore receptors on the RE pathway than the
nodel array limts allow This array limt is controlled
by the NREC PARAMETER specified in the MAINL.INC file. The
val ue of NREC is provided with the nessage.

Mssing Oigin (Use Default = 0,0) In GRIDPOLR. This is a
non-fatal warning nessage to indicate that the ORIG

secondary keyword has not been specified for a particul ar

grid of polar receptors. The nodel will assune a default
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221

222

223

224

225

226

227

228

229

230

origin of (X=0, Y=0).

M ssing Distance Setting In Polar Network. No distances
have been provi ded (secondary keyword DI ST) for the
specified grid of polar receptors.

M ssing Degree O Distance Setting In Polar Network.
M ssing a secondary keyword for the specified grid of
pol ar receptors.

M ssing Distance or Degree Field. No data fields have
been specified for the indicated secondary keyword.

Nunber of Receptor Networks Exceeds Maxi num  The user has
specified nore receptor networks of gridded receptors on
the RE pathway than the nodel array limts allow. This
array limt is controlled by the NNET PARAMETER speci fi ed
in the MAINL.INC file. The value of NNET is provided with
t he nessage.

Nunber of X-Coords Specified Exceeds Maxi num The user
has specified nore X-coordinate values for a particular
grid of receptors than the nodel array limts allow This
array limt is controlled by the | XM PARAMETER specified
in the MAINL.INC file. The value of I XMis provided with
t he nessage.

Nunber of Y-Coords Specified Exceeds Maxi num The user
has specified nore Y-coordinate values for a particular
grid of receptors than the nodel array limts allow This
array limt is controlled by the | YM PARAMETER specified
in the MAINL.INC file. The value of 1YMis provided with
t he nessage.

No Receptors Were Defined on the RE Pathway. Either
t hrough | ack of inputs or through errors on the inputs, no
receptors have been defi ned.

Default(s) Used for Mssing Parameters on Keyword. Either
an elevated terrain height or a flagpole receptor height
or both are mssing for a discrete receptor |ocation.
Default value(s) will be used for the m ssing

par anet er (s).

Too Many Paraneters - Inputs Ignored on Keyword. Either
an elevated terrain height or a flagpole receptor height
or both are provided when the correspondi ng option has not
been specified. The unneeded inputs are ignored.

Not Enough Nunerical Values Specified. For exanple, |ess

than 36 distance fields my have been specified for a
particul ar group of BOUNDARY receptors.
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231

232

233

234

235

236

237

238

239

240

242

Too Many Nunerical Values Specified. For exanple, nore
than 36 di stance fields may have been specified for a
particul ar group of BOUNDARY receptors.

Nunber O Specified Sources Exceeds Maxi num The user has
specified nore sources than the nodel array limts allow
This array limt is controlled by the NSRC PARAMETER
specified in the MAINL.INC file. The value of NSRCis
provi ded with the nessage.

Bui | di ng Di nensi ons Specified for a Non-PO NT Source.
Bui | di ng di nensi ons can only be specified for a PO NT
source, since the VOLUVE, AREA and OPENPI T source

al gorithnms do not include building downwash.

Too Many Sectors Input. For exanple, the user may have
i nput too many buil ding heights or wwdths for a particul ar
sour ce.

Nunber of Source Groups Specified Exceeds Maxi num The
user has specified nore source groups than the nodel array
limts allow. This array limt is controlled by the NGRP
PARAMETER specified in the MAINL. INC file. The val ue of
NGRP is provided with the nessage.

Not Enough BUI LDHGTs Specified for a Source ID. There
shoul d be 36 building heights for Short Termand 16 for
Long Term

Not Enough BU LDW Ds Specified for a Source ID. There
shoul d be 36 building widths for Short Term and 16 for
Long Term

Not Enough LOWBOUNDs Specified for a Source ID. There
shoul d be 36 | ower bound flags specified for Short Term
and 16 for Long Term

Not Enough QFACTs Specified for a Source ID. The nunber
of variable em ssion rate factors specified for a
particul ar source is |less than the nodel expects based on
the variable em ssion rate flag. Check the EM SFACT
keyword on the SO pathway in Appendix B of Section 3 for
t he appropriate numnber

I nconsi stent Nunber of Particle Size Categories for a
particul ar source. The nunber of paraneters nust be the
sanme for the PARTDI AM MASSFRAX and PARTDENS keywords for
a particul ar source.

No Particle Size Categories Specified for Source ID. There
were no settling/renoval categories specified for the
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243

244

245

248

250

252

255

260

270

i ndi cated source. Wen nodeling for total deposition, the
user nust include the PARTDI AM NMASSFRAX and PARTDENS
keywords for each source.

No Scavengi ng Coefficients Specified for Source ID. There
were no scavengi ng coefficients specified for the

i ndi cated source. Wen nodeling for total deposition, wet
deposition, or wet depletion, the user nust include the
PARTSLI Q and PARTSI CE keywords for particul ate sources or
t he GAS- SCAV keyword for gaseous sources.

Too Many Settling and Renoval Paraneters specified for a
particular source. The |limt is controlled by the NPDVAX
PARAMETER i n the conmputer code, set initially to 20.

Nunber of Particle Size Categories Exceeds Maxi mum The
user has specified nore settling/renpoval categories than
the nodel array limts allow. This array limt is
controll ed by the NPDVAX PARAMETER specified in the
MAINL. INC file. The value of NPDVAX is provided with the
nessage.

No Sources Were Defined on the SO Pat hway. There nust be
at | east one LOCATION card and one SRCPARAM card to define
at | east one source on the SO pathway. Either no cards
were input or there were errors on the inputs.

Dupl i cate XPNT/ DI ST or YPNT/DIR Specified for GRID. One
of the grid inputs, either an X-coordinate, Y-coordinate,
pol ar di stance range or polar direction, has been

speci fied nore than once for the same grid of receptors.
Thi s generates a non-fatal warning nessage.

Dupl i cate Receptor Network ID Specified. A network ID for
a grid of receptors (GRI DCART or GRIDPOLR keyword) has
been used for nore that one network.

Boundary Receptor Di stances Not Defined Yet. The user has
i nput the BOUNDELV keyword for a particular source before
any BOUNDARY keyword has been specified for that source.

Nunber of Em ssion Factors Exceeds Maxi mum The user has
sel ected an option for variable em ssion rate factors that
exceeds the array storage limt for em ssion rate factors.
The array limt is controlled by the NQF PARAMETER
specified in the MAINL.INC file. The value of NQF is
provi ded with the nessage.

Nunber of Hi gh Val ues Specified Exceeds Maxi num The user
has sel ected a high short termvalue on the QU RECTABLE
card that exceeds the array storage |imt for high val ues
by receptor. The array Iimt is controlled by the NVAL
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PARAMETER specified in the MAINL.INC file. The val ue of
NVAL is provided with the nessage.

280 Nunber of Maxi mum Val ues Specified Exceeds Maxi mum The
user has selected a value for the nunber of overal
maxi mum val ues on the OU MAXTABLE card that exceeds the
array storage limt for overall naximumvalues. The array
limt is controlled by the NMAX PARAMETER specified in the
MAINL. INC file. The value of NMAX is provided with the
nessage.

285 Nunber of Qutput Types Specified Exceeds Maxi mum (for
Short Termonly). The user has specified nore than the
maxi mrum nunmber of output types all owed (CONC, DEPCS, DDEP,
and/ or WDEP). The nunber of output types is controlled by
t he NTYP PARAMETER specified in the MAINL.INC file. The
val ue of NTYP is provided with the nessage.

290 Nunber of Events Specified Exceeds Maxi num The user has
specified nore events than the | SCEV nodel array limts
allow. The array Iimt is controlled by the NEVE
PARAMETER specified in the EVMAINL. INC file. The val ue of
NEVE is provided with the nessage.

SETUP DATA AND QUALI TY ASSURANCE PROCESSI NG, 300- 399

This type of nessage indicates problens with the actual
val ues of the paranmeter data on the input runstreamimge. The
basic structure and syntax of the input card is correct, but
one or nore of the inputs is invalid or suspicious. These
nmessages i nclude quality assurance checks on various nodel
i nputs. Typical messages will tell the consistency of
paraneters and data for the setup and run of the nodel. |If a
fatal error of this kind is detected in a runstreami mge, a
fatal error nessage is witten to the nmessage file and any
attenpt to process data is prohibited. If a warning occurs,
data nmay or nay not be processed, depending on the processing
requi renents specified within the run stream i nput data.

300 Specified Source I D Has Not Been Defined Yet. The nessage
i ndicates that the user attenpts to use a source ID on a
keyword before defining this source ID on a SO LOCATI ON
card. It could indicate an error in specifying the source
I D, an om ssion of a LOCATION card, or an error in the
order of inputs.
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310

315

320

322

323

325

330

332

334

340

350

Attenpt to Define Duplicate LOCATI ON Card for Source.
There can be only one LOCATION card for each source ID
specified. The source IDis included with the nessage.

Attenpt to Define Duplicate SRCPARAM Card for Source.
There can be only one SRCPARAM card for each source ID
specified. The source IDis included with the nessage.

Source Paraneter May Be Qut-of-Range for Paraneter. The
val ue of one of the source paraneters may be either too

| arge or too small. The nane of the parameter is provided
with the nmessage. Use the |line nunber provided to |ocate
the card in question.

Rel ease Hei ght Exceeds the Effective Depth for an OPENPI T
Source. The rel ease height for an OPENPIT source is
neasured fromthe base (bottom) of the pit. |If the

rel ease hei ght exceeds the effective depth of the pit,
calculated fromthe | ateral di nmensions and vol unme of the
pit, a fatal error message is generated.

No Particle Categories Specified for an OPENPI T Source.
Since the OPENPIT algorithmis applicable for particulate
em ssions, particle category data nust be specified for
open pit sources using the PARTDI AM MASSFRAX, and
PARTDENS keywords. This fatal error nessage will be
generated if no particle information is specified for an
open pit source.

Negative Exit Velocity (Set=1.0E-5) for Source ID. The
exit velocity for the specified source ID was input as a
negative value. Since the nodel currently cannot handl e
sources with downward nmonmentum the exit velocity is set
to a very small value (1.0E-5 nis) and nodeling proceeds.
This non-fatal nessage is generated to warn the user that
the input nmay be in error.

Mass Fraction Paraneters Do Not Sumto 1. (within +/- 2
percent) for a particular source.

Mass Fraction Paraneter Qut-of-Range for a particular
source. Muist be between 0.0 and 1.0, inclusive.

Particle Density Qut-of-Range for a particul ar source.
Must be greater than 0.O0.

Possible Error in the Anenoneter Height. The value of the
anenonet er height nmay be either too |arge or too smal

Julian Day Qut O Range. This error occurs if the Julian
Day selected is less than zero or greater than 366. Check
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355

360

362

364

366

368

369

370

380

385

ME setup to ensure the Julian Day sel ection

Speci fied Averagi ng Period Not Being Calculated. This is
a non-fatal warning nmessage for the | SCLT nodel generated
when average tenperatures or mxing heights are specified
for a STAR averagi ng period that was not specified on the
CO AVERTI ME card. The inputs will be ignored, and
processing will continue.

2-digit Year Specified. Valid for the range 1901-2099.
Four-digit years are valid for the entire range of
Gregorian dates, but two digit years are accepted.

Averaging Time Conflict: PERIOD with ANNUAL Data. The
PERI OD average is not conpatible with the specification of
an ANNUAL STAR summary on the CO AVERTIME card or the Me
STARDATA card.

Averaging Tinme Conflict: PERI OD with MONTH and SEASON or
QUARTR. The PERI OD average is not conpatible with the
presence of nonthly STAR summari es and seasonal or
quarterly sunmaries in the sane data file.

Possi bl e Averaging Tinme Conflict: PERI OD Average Only.
The CO AVERTI ME card has specified the PERI OD aver age
only. There could be a conflict unless the ME STARDATA
card is used to specify the STAR summaries in the data
file.

Averaging Tinme Conflict: PERI OD Average with No STARDATA.
The | SCLT nodel cannot process the PERI OD average unl ess
the STAR summaries in the data file are identified, either
t hrough the CO AVERTI ME card or the ME STARDATA card.

Averaging Tinme Conflict: Both SEASON and QUARTR. The
| SCLT nodel cannot process both seasonal and quarterly
STAR sunmaries in the same nodel run, since they occupy
the sane areas in the data storage.

Invalid Date: 2/29 In a Non-leap Year. The year has been
identified as a | eap year, and a date of 2/29 (February
29) has been specified on the DAYRANGE card. Check the
year and/or the date specification.

This Input Variable is Qut-of-Range. The indicated val ue
may be too large or too small. Use the |line nunber to

| ocate the card in question, and check the variable for a
possi bl e error.

Aver agi ng period does not equal 1-hour averages for the

TOXXFI LE option for the | SCST nodel. The |SCST nodel will
generate TOXXFI LE out puts for other averagi ng periods, but
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390

391

392

393

394

395

t he TOXX nodel conponent of TOXST currently supports only
the 1-hour averages. This is a non-fatal warning nessage.

Invalid Averagi ng Period Specified for the Event. An

i nvalid averagi ng peri od has been specified for the event
nane indicated for the | SCEV nodel. This nay be an
averagi ng period that was not selected on the CO AVERTI ME
card, or it nay be an averaging period of greater than 24
hours, which cannot be handl ed by | SCEV.

Aspect ratio (length/wi dth) of an area source is greater
than 10. The new area source algorithmin the |ISC3 nodel
al lows for specifying area sources as el ongated
rectangl es, however, if the aspect ratio exceeds 10 a
war ni ng nessage will be printed out. The user should
subdi vide the area so that each subarea has an aspect
rati o of |ess than 10.

Aspect ratio (length/w dth) of an open pit source is
greater than 10. The new open pit algorithmin the | SC3
nodel allows for specifying open pit sources as el ongated
rectangl es, however, if the aspect ratio exceeds 10 a
war ni ng nessage will be printed out. Due to the way open
pit sources are treated by the nodel, an open pit source
shoul d not be subdivided. The user should therefore use
extra caution when interpreting results of the open pit

al gorithm for sources that exceed an aspect ration of 10.

Terrain grid value differs by nore than 50 percent from
the source elevation for the specified source. The ISC
nodel will conpare source elevations to an interpol ated
elevation froma terrain grid file (fromthe TG pat hway)
if one is used. A warning nessage is generated if the

el evations differ by nore than 50 percent. Several
war ni ng nessages could indicate an error in specifying the
el evation units for either source elevations or terrain

el evations. Elevation units are in neters by default, but
may be specified as feet by using the ELEVUNI T keyword.

Terrain grid value differs by nore than 50 percent from
the receptor elevation for the specified receptor. The

| SC nodel will conpare source elevations to an

i nterpol ated elevation froma terrain grid file (fromthe
TG pathway) if one is used. A warning nessage is
generated if the elevations differ by nore than 50
percent. Several warning nessages could indicate an error
I n specifying the elevation units for either receptor

el evations or terrain elevations. Elevation units are in
neters by default, but may be specified as feet by using
the ELEVUNI T keywor d.

Mont hly QFACT Specified Wth No Monthly Averages. The
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nonthly variable em ssion rate option for the | SCLT nodel
can only be used with nmonthly STAR summari es.

398 STAR Data Not Avail able for the Specified Average. The
STAR sunmmaries identified on the ME STARDATA card do not
i nclude one of the averaging periods selected on the CO
AVERTI ME card for the | SCLT nodel

RUNTI ME MESSAGE PROCESSI NG 400- 499

This type of nessage is generated during the nodel run.
Set up processi ng has been conpl eted successfully, and the
nessage i s generated during the performance of node
cal cul ations. Typical nessages will tell the information and
error during the nodel run. |If a fatal error of this kind is
detected during nodel execution, a fatal error nessage is
witten to the nessage file and any further processing of the
data is prohibited. The rest of the neteorol ogical data file
will be read and quality assurance checked to identify
additional errors. |If a warning occurs, data may or nmay not be
processed, depending on the processing requirenents specified
within the run streaminput data.

400 No Convergence Reached in SUB. CUBIC. The CUBIC nodule is
used to solve a cubic equation for the Schul man-Scire BLP
plume rise and for the vertical virtual distance for URBAN
node. The routine uses Newton’ s nethod, which is an
iterative approach to determ ning the solution to the
cubic equation. This nessage is generated if the routine
does not converge within 24 iterations. The nessage is
provi ded for informational purposes and processing wll
continue. The date of occurrence is provided with the
nessage.

410 Flow Vector Qut-of-Range. The flow vector nust be between
0 and 360 degrees, inclusive. The date of occurrence is
provided with the nessage (in the formof year, nonth,
day, hour as YYMVDDHH)

420 Wnd Speed Qut-of-Range. The wi nd speed val ue nay be
either too large or too snall. An error is generated if
the speed is less than 0.0, and a warning is generated if
the speed is greater than 30.0 m's. The date of
occurrence is provided with the nessage (in the form of
year, nonth, day, hour as YYMVDDHH).
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430

435

440

450

455

460

470

Anbi ent Tenperature Data Qut-of-Range. The anbi ent
tenperature value may be either too large or too snall. A
warning is generated if the tenperature is | ess than 250.0
K or greater than 320 K. The date of occurrence is
provided with the nessage (in the formof year, nonth,

day, hour as YYMVDDHH) .

Sur f ace Roughness Length Qut-of-Range. The surface
roughness value may be too small or mssing. A warning is
generated if the surface roughness length is | ess than
1.0E-05 nmeters. The value is set to 1.0E-05 to avoid
possi bl e division by zero. The date of occurrence is
provided with the nessage (in the formof year, nonth,

day, hour as YYMVDDHH) .

Cal m Hour ldentified in Meteorology Data File. This
nessage is generated if a calmhour is identified, and
provi des the date of occurrence (in the formof year,
nont h, day, hour as YYMVDDHH). The nessage will be
generated whether or not the cal ns processing option is
used.

Error in Meteorology File - Record Qut of Sequence. There
is an error in the sequence of the hourly neteorol ogical
data file. The nmessage al so provides the date of
occurrence (in the formof year, nonth, day, hour as
YYMVDDHH) .

Date/ Time M snmatch on Hourly Em ssion File. There is

m smatch in the date/tinme field between the neteorol ogi cal
data file and the hourly emssion file. The nessage al so
provi des the date of the occurrence fromthe
surface/scalar file (in the formof year, nonth, day, hour
as YYMVDDHH) .

M ssing Hour ldentified in Meteorology Data File. At

| east one of the neteorological variables is mssing or
invalid for the hour specified (in the formof year,
nont h, day, hour as YYMVDDHH). |If the m ssing data
processing option is not used, then this nessage will be
generated and any further calculations with the data wl|
be aborted. The nodel will continue to read through the
net eorol ogi cal data file and check the data.

M xi ng Hei ght Value is Less Than or Equal to 0.0. This is
an informational nessage that may indicate an error in the
net eorol ogi cal data file. Since the plune will always be
above a mxing of 0.0 or less, no calculations are
performed for the hour specified (in the formof year,
nont h, day, hour as YYMVDDHH).
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480

Sum of STAR Frequenci es Does Not Total to 1.0. The ISCLT
nodel accepts STAR data files with either normalized
frequencies or with a frequency count. For normalized
frequenci es, the sumof the STAR frequencies should total
1.0. If the sumis less than 0.98 or greater than 1.02,
this non-fatal warning nessage is generated. The actual
sum of the frequencies for each STAR summary is included
in the printed output file at the end of the listing for
the STAR frequency input. The frequency array i s not
automatically normalized to 1.0 as was done by the
original 1SCLT nodel

| NPUT/ QUTPUT MESSAGE PROCESSI NG, 500- 599
This type of nessage is generated during the nodel input

and output. Typical messages will tell the type of 1/0
operation (e.g., opening, reading or witing to a file), and
the type of file. |If a fatal error of this kind is detected in
a runstreamimge, a fatal error nmessage is witten to the
nessage file and any attenpt to process data is prohibited. |If
a warning occurs, data nay or may not be processed, depending
on the processing requirenents specified within the run stream
i nput dat a.

500

510

Fatal Error Occurs During Opening of the Data File. The
file specified can not be opened properly. This may be
the runstreamfile itself, the neteorol ogical data file,

or one of the special purpose output files. This may
happen when the file called is not in the specified path,
or an illegal filename is specified. |If no errors are
found in the filenane specification, then this nessage my
al so indicate that there is not enough nenory available to
run the program since opening a file causes a buffer to
be opened which takes up additional nmenmory in RAM  For

t he speci al purpose output files, the hint field includes
character string identifying the type of file and the file
unit nunber, e.g., 'PLTFL312' .

Fatal Error Occurs During Reading of the File. File is

m ssing, incorrect file type, or illegal data field
encountered. Check the indicated file for possible
problens. |If the file is identified as 'DEP-MET' , then
the problem may be that the additional surface vari ables
needed for the new deposition algorithnms are mssing. As
with error nunber 500, this nessage nmay al so indicate that
there is not enough nenory available to run the programif
no ot her source of the problemcan be identified.
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520

530

540

550

560

565

570

575

Fatal Error Occurs During Witing to the File. Simlar to
nessage 510, except that it occurs during a wite
oper ati on.

Error Occurs Reading Met Station or Year: File Says. This
error occurs only with the ST nodels. The surface and
upper air station nunbers and years specified on the Me
pat hway do not agree with the values on the first record
of the meteorological data file. The value fromthe file
is printed out to help resolve the problem

No RECTABLE/ MAXTABLE/ DAYTABLE for Averaging Period. No
printed output options selected for a particul ar averagi ng
period. This is a non-fatal warning condition for the

| SCST nodel .

File Unit/Nanme Conflict for the Qutput Option. This error
i ndicates that a problemexists with the filename and file
unit specification for one of the special purpose output
files. The associated keyword is provided as a hint. The
sanme fil ename nay have been used for nore than one file
unit, or vice versa.

User Specified File Unit < 20 for QU Keyword. A file unit
of less than 20 has been specified for the indicated
speci al purpose output files. This is a fatal error
condition. File units of less than 20 are reserved for
systemfiles. Specify a unit nunber in the range of 20 to
100.

Wth Dynamically Allocated FUNIT. A
file unit speci d for the indicated special purpose
output files is the range > 100, and may therefore
conflict with file units dynamcally allocated for speci al
purpose files by the nodel. This is typically a non-fatal
war ni ng condi ti on.

Possi bl e conflict
fie
in

Probl em Readi ng Tenporary Event File for Event. The | SCST
nodel stores high value events in a tenporary file that is
used to create the input file for the | SCEV nodel, if
requested, and also to store the high values for the
sumary tables at the end of the printed output file. A
probl em has been encountered reading this file, possibly
because the concentration or deposition value was too

| arge and overflowed the fixed format field of F14.5.

End-of -Fil e Reached Trying to Read STAR Data. The |SCLT
nodel has encountered an end-of-file for the STAR

net eorol ogi cal data trying the read the indicated
averagi ng period. Check the data file for the correct
nunber of STAR summaries or nodify the CO AVERTI ME and/ or
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ME STARDATA cards.

End-of -Fil e Reached Trying to Read a Data File. The |ISCST
nodel has encountered an end-of-file trying the read the
indicated file. This nay appear when trying to "re-start"”
a nodel run with the COINITFILE card if there is an error
with the initialization file. Check the data file for the

correct fil enane.
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APPENDI X F. DESCRI PTI ON OF FI LE FORVATS

F.1 ASCI1 METEOROLOG CAL DATA

The | SCST and | SCEV nodel s are designed to accept a w de
range of ASCI| neteorological data file formats. The use of
ASCII files for meteorol ogi cal data has two distinct advant ages
over the use of unformatted data files, such as are generated
by the PCRAMVET and MPRM preprocessors (see the next section).
The first advantage is the portability of the data files to
different conpilers and conputer systens used for running the
nodel s. The second advantage is that the data file can be
exanm ned easily to determne its contents, and |listed to the
conputer screen or to a printer for later reference. The user
may specify the use of the default ASCII format by |eaving the
formet field blank on the ME INPUTFIL card. The user nay al so
specify FREE-fornatted reads for the neteorol ogi cal data, nay
specify the Fortran read format explicitly, or nay select the
CARD option, which allows for the input of hourly wind profile
exponents and vertical potential tenperature gradients.

The first record of the neteorological data input file
contains the station nunber and year for both the surface
station and the upper air (mxing height) station. For the
formatted ASCII files, these four integer variables are read
using a free-format READ, i.e., the variabl es nust be separated
by either a comma or by one or nore blank spaces. The order of
these variables is as foll ows:

Surface Station Nunber, e.g., WBAN Number for NWS data
Year for Surface Data (2 or 4 digits)
Upper Air Station Nunber (for M xing Height Data)
Year for Upper Air Data (2 or 4 digits)
The nodel checks these vari abl es agai nst the val ues input by
t he user on the ME SURFDATA and ME UAI RDATA cards (see Section

3.5.3).
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The rest of the records in the file include the sequenti al
net eorol ogi cal data. The order of the meteorol ogical
for the formatted ASCII files and the default ASCl I

vari abl es
format are

as foll ows:

Vari abl e Fortran For mat Col ums
Year (last 2 digits) 12 1-2
Mont h 2 3-4
Day | 2 5-6
Hour | 2 7-8
FI ow Vector (deg.) F9. 4 9-17
Wnd Speed (m's) F9. 4 18- 26
Anmbi ent Tenperature (K) F6.1 27-32
Stability d ass 2 33-34
(A=1, B=2, F=6)
Rural M xing Height (m F7.1 35-41
Urban M xing Height (m F7.1 42-48
Wnd Profile Exponent F8. 4 49- 56
(CARD only)
Vertical Potenti al F8.4 57- 65
Tenperature Gadient (K'm
(CARD only)
Friction velocity (nfs) F9. 4 49- 57
(Dry Deposition Only) (66-74
for CARD)
Moni n- Goukhov Length (m F10. 1 58-67
(Dry Deposition Only) (75-84
for CARD)
Sur f ace Roughness Length (m F8.4 68- 75
(Dry Deposition Only) (85-92
for CARD)
Preci pitati on Code (00-45) I 4 76-79
(Wet Deposition Only) (93-96
for CARD)
Precipitation Rate (nmm hr) F7.2 80- 86
(Wet Deposition Only) (97-103
for CARD)
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Cal mhours are identified in the ASCI| neteorol ogi cal data
files by a wind speed of 0.0 ms. For unformatted PCRAMVET
files that are converted to the ASCII fornmat by BI NTOASC (see
Section C.2), the conversion program checks for cal mhours
based on the PCRAMVET convention of a wi nd speed equal to 1.0
ms and a flow vector equal to the flow vector for the previous
hour, and sets the wind speed to 0.0 in the ASCII file.

F. 2 PCRAMVET METEORCLOG CAL DATA

The PCRAMVET preprocessor generates an unformatted file of
nmet eorol ogi cal data from Nati onal Wather Service observations
suitable for use by several dispersion nodels, including the
| SCST nodel. The file contains two types of records, the first
is a header record and the second is the neteorol ogi cal data.
The second contains the data for one 24-hour period (m dnight
to mdnight) and is repeated until all data are listed. The
data are witten unformatted to the file. This type of file
may al so be generated by the MPRM processor designed for
processi ng on-site mneteorol ogi cal data.

The format of the header record is:

READ(u) ID1,IYEAR1,ID2,IYEAR2

o 6

O P Last 2 digits of beginning year of mixing

@ height data.

S

P& 5-digit station identification of mixing
height data.

CRCRCNCRCNCRC

P& Last 2 digits of beginning year of hourly

®
®
®
®
®
®
®
®
O surface data.
®

2 & 5-digit station identification of hourly
surface data.
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The format of the neteorol ogi cal records are:

READ(

(=

) IYEAR,MONTH,IDAY,PGSTAB,SPEED, TEMP,FLWVEC,RANFLW,MIXHGT
S O

® P Array of mixing

® heights (m)

®

@ Array of randomized
flow vectors (to
nearest degree)

CRCRCNCRCNCRCNG

5 Array of flow vectors (to
nearest 10 degrees)

CRCRCNCRCNCRCNCRCNCRC

P Array of temperatures (degrees
Kelvin)

CRCRCNCRCNC NN RGN CRCNG)

5 Array of wind speeds (m/s)

CRCECHCHCRCRCRCECRCRCRCRCNCRCNG)

&)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)

P Array of Pasquill stability categories

@

©
©
©
©
©
©
©
©
©
©
)
©
©
©
©
©
©
©
©

2 & Day of month (1-31)

@

2 & Month of year (1-12)

LOCOOOEOOOEEOEOLHEOEOGB OB

£ Last 2 digits of year

The DI MENSI ON statenents used to define the arrays are:

DIMENSION IKST(24), AWS(24), ATA(24), AFV(24), AFVR(24), AZI(2,24)

The first index in the AZI (m xing height) array controls
which of the two m xing height values is referenced. AZI(1,i1)
refers to the rural m xing height values, where i equals from1l
to 24 and refers to hour of day in local standard tine.

AZI (2,i) refers to the urban m xi ng hei ght val ues.

The follow ng preset values are used to indicate m ssing
dat a:

| KST 0
AWS -9
ATA - 99
ARV - 99
AFVR - 99
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AZ| - 999

F. 3 STAR SUMVARY JO NT FREQUENCY DI STRI BUTI ONS

For the 1SC Long Term di spersion nodel, the input file
describing the neteorol ogical conditions is a joint frequency
distribution. These frequency distributions are called STAR
sumaries for STability ARray. The frequency distribution is
constructed using 16 wind direction sectors, with the first
22.5 sector centered on winds fromthe North (increasing
cl ockwi se), six wind speed classes and six stability cl asses.
The wi nd speed cl asses are 0-3, 3-6, 6-10, 10-16, 16-21 and >21
kts. The Pasquill stability categories for the | SCLT
di spersi on nodel are grouped into classes as,

Pasqui I |
Cl ass cat egory Renmar ks
1 A Very unstabl e conditions
B Moder at el y unstabl e conditions
3 C Slightly unstable conditions
4 D Neutral conditions
5 E Slightly stable conditions
6 F Very stable conditions

A separate STAR summary may be used for each averagi ng peri od,
such as a nonth or a season, or for the entire annual data
peri od.

The format of the neteorological file is:

LOOP ON I=1,6
LOOP ON K=1,16

READ(u,f) FREQ( (

JK),J=1,6)
O OO

®© O P Index associated with wind speed class
o O

O P Index associated with wind direction sector
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o O

® P Index associated with stability class
&)

5 Frequency of occurrence (decimal), of stability class I, with
wind speed class J, for wind from wind sector K

FORMAT(6F10.0)

Hence the neteorol ogical file consists of 96 records for each
STAR summary, the first 16 are for stability class 1, the next
16 are for stability class 2, and so forth.
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F. 4 THRESHOLD VI OLATI ON FI LES ( MAXI FI LE OPTI ON)

The OU MAXI FILE card for the | SCST nodel allows the user
the option to generate a file or files of threshold violations
for specific source group and averagi ng period conbi ntations.
The file consists of several header records, each identified
with an asterisk (*) in columm one. The header information
i ncl udes the nodel nane and version nunber, the first |ine of
the title information for the run, the |ist of nodeling option
keywords applicable to the results, the averagi ng period and
source group included in the file, and the threshold val ue. Any
val ue equal to or exceeding the threshold value will be
included in the file. The header also includes the format used
for witing the data records, and colum headers for the
vari ables included in the file. The variables provided on each
data record include the averagi ng period, the source group |D,
the date (YYMVDDHH) for the end of averaging period, the X and
Y coordi nates of the receptor |ocation, the receptor terrain
el evation and fl agpol e receptor height, and the concentration
or deposition value that violated the threshold. The follow ng
exanple froma threshold file identifies the contents of the
MAXI FI LE:
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*ISCST3 (95250): A Simple Example Problem for the ISCST Model
ODELING OPTIONS USED:
ONC RURAL FLAT DFAULT
MAXI-FILE FOR 3-HR VALUES >= A THRESHOLD OF  30.00
FOR SOURCE GROUP: ALL
FORMAT: (1X,13,1X,A8,1X,18,2(1X,F13.5),2(1X,F7.2),1X,F13.5)
E GRP DATE X Y ELEV FLAG AVERAGE CONC

ALL 64010206 76.60445 64.27876 0.00 0.00 30.24433
ALL 64010218  76.60445 64.27876 0.00 0.00 42.91793
ALL 64010424 76.60445 64.27876 0.00 0.00 34.63943
ALL 64010506 76.60445 64.27876 0.00 0.00 38.86485
ALL 64010506 153.20889 128.55763 0.00 0.00 33.00018
ALL 64010512  86.60254  50.00000 0.00 0.00 36.78835
ALL 64010515 86.60254  50.00000 0.00 0.00 33.48914
ALL 64010518 76.60445 64.27876 0.00 0.00 44.44987
ALL 64010521 128.557563 153.20889 0.00 0.00 34.85760
ALL 64010524  0.00000 100.00000 0.00 0.00 58.49796
ALL 64010524 -0.00001 200.00000 0.00 0.00 38.87197

F. 5 POSTPROCESSCR FI LES ( POSTFI LE OPTI ON)

The QU POSTFI LE card for the | SCST nodel allows the user
the option of creating output files of concurrent concentration
or deposition values suitable for postprocessing. The nodel
offers two options for the type of file generated - one is an
unformatted file simlar to the concentration file generated by
t he previous version of |ISCST, and the other is a formatted
file of X, Y, CONC (or DEPO) values suitable for inputting to
pl otting prograns.

The unformatted POSTFILE option generates a separate
unformatted data record of concurrent values for each averaging
period and source group specified. The averaging period and
source group conbinations may be witten to separate files, or
conbined into a single file. Each record begins with the date
vari able for the end of the averaging period (an integer
vari able of the form YYMVDDHH), the averaging period (e.g., an
i nterger value of 3 for 3-hour averages), and the source group
I D (eight characters). Follow ng these three header vari ables,
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the record includes the concentration or deposition values for
each receptor location, in the order in which the receptors are
defined on the RE pathway. |f nore than one out put type (CONC,
DEPCS, DDEP, and/or WDEP) is calculated, then all of the out put
val ues for a particular averagi ng period and source group are

i ncluded on a single record, in the order |isted here. The
results are output to the unfornatted file or files as they are
cal cul ated by the nodel
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The formatted plot file option for the POSTFILE keyword
i ncl udes several |ines of header information, each identified
with an asterisk (*) in colunmm one. The header information
i ncl udes the nodel nane and version nunber, the first |ine of
the title information for the run, the list of nodeling option
keywords applicable to the results, the averagi ng period and
source group included in the file, and the nunber of receptors
i ncluded. The header also includes the format used for witing
the data records, and colum headers for the variables included
in the file. The variables provided on each data record
include the X and Y coordinates of the receptor |ocation, the
concentration or deposition value for that |ocation, the
receptor terrain elevation, the averaging period, the source
group ID, and either the date variable for the end of the
averaging period (in the formof YYMVDDHH) for short term
averages or the nunber of hours in the period for PERI OD
averages. The last columm provides the eight-character
receptor network ID for receptors that are defined as part of a
gridded network. For discrete receptors, the network ID field
i ncludes the character string ’ NA ’. \Wen nore than one
output type is selected anong the |ist of CONC, DEPCS, DDEP,
and/ or WDEP, the PLOT fornatted post-processing output file
will include all of the output types selected, in the order
listed here. The results for each output type will be printed
i n separate colums, one record per receptor. The follow ng
exanple froma formatted postprocessor file for PERI OD averages
identifies the contents of the POSTFILE:
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*ISCST3 (95250): A Simple Example Problem for the ISCST Model
*MODELING OPTIONS USED:
* CONC

*

*
*
*
*

RURAL FLAT

POST/PLOT FILE OF PERIOD VALUES FOR SOURCE GROUP: ALL
FORATOTAL OF 180 RECEPTORS.

FORMAT: (3(1X,F13.5),1X,F8.2,2X,A6,2X,A8,2X;18,2X A8)

DFAULT

X Y AVERAGECONC ZELEV AVE GRP NUMHRS NETID
17.36482  98.48077  0.09078 0.00 PERIOD ALL 240 POL1
3472964 196.96155  0.04353 0.00 PERIOD ALL 240 POL1
5200445 29544232  0.02323 0.00 PERIOD ALL 240 POL1
86.82409 492.40387  0.00646 0.00 PERIOD ALL 240 POL1
173.64818 984.80774  0.00389 0.00 PERIOD ALL 240 POL1
3420201 93.96926  0.00053 0.00 PERIOD ALL 240 POL1
68.40403 187.93852  0.22839 0.00 PERIOD ALL 240 POL1
102.60604 281.90778  0.14398 0.00 PERIOD ALL 240 POL1
171.01007 469.84631  0.06481 0.00 PERIOD ALL 240 POL1
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F.6 H GH VALUE RESULTS FOR PLOTTI NG (PLOTFI LE OPTI ON)

The OU PLOTFI LE card for the | SCST nodel allows the user

the option of creating output files of highest concentration or
deposition values suitable for inporting into graphics
software to generate contour plots. The formatted plot files
generated by the PLOTFILE include several |ines of header

i nformati on, each identified with an asterisk (*) in colum
one. The header information includes the nodel nane and
version nunber, the first line of the title information for the
run, the |ist of nodeling option keywords applicable to the
results, the averagi ng period and source group included in the
file, the high value (e.g. 2ND highest) included for plotting,
and the nunber of receptors included. The header al so includes
the format used for witing the data records, and col umm
headers for the variables included in the file. The variables
provi ded on each data record include the X and Y coordi nat es of
the receptor location, the concentration or deposition val ue
for that location, the receptor terrain elevation, the
averagi ng period, the source group ID, and either the high
val ue included for short term averages or the nunber of hours
in the period for PERI OD averages. The |ast colum provides
the ei ght-character receptor network ID for receptors that are
defined as part of a gridded network. For discrete receptors,
the network ID field includes the character string '’ NA 7.
When nore than one output type is selected anong the |ist of
CONC, DEPGCS, DDEP, and/or WDEP, the PLOTFILE output file wll
include all of the output types selected, in the order |isted
here. The results for each output type will be printed in
separate colums, one record per receptor. The follow ng
exanple froma formatted postprocessor file for high second

hi ghest 24-hour averages identifies the contents of the

PLOTFI LE:
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*ISCST3 (95250): A Simple Example Problem for the ISCST Model
*MODELING OPTIONS USED:

* CONC RURAL FLAT DFAULT

* PLOT FILE OF HIGH 2ND HIGH 24-HR VALUES FOR SOURCE GROUP: ALL
FORATOTAL OF 180 RECEPTORS.

FORMAT: (3(1X,F13.5),1X,F8.2,3X,A5,2X,A8,2X A4,6X,A8)

X Y AVERAGE CONC ZELEV AVE GRP HIVAL NETID

*
*
*
*

17.36482  98.48077  0.00038 0.00 24-HR ALL 2ND  POL1
3472964 196.96155  0.00759 0.00 24-HR ALL 2ND  POL1
5200445 29544232  0.00223 000 24-HR ALL 2ND  POL1
86.82409 492.40387  0.00058 0.00 24-HR ALL 2ND  POL1
173.64818 984.80774  0.00012 0.00 24-HR ALL 2ND  POL1
3420201 93.96926  0.00032 0.00 24-HR ALL 2ND  POL1
68.40403 187.93852 073597 0.00 24-HR ALL 2ND  POL1
102.60604 281.90778 046271 0.00 24-HR ALL 2ND  POL1
171.01007 469.84631 022714 0.00 24-HR ALL 2ND  POL1

The PERI OD and ANNUAL average PLOTFILE uses the sane

format for the data records as the PERI OD and ANNUAL aver age
formatted POSTFI LE shown in the previous section.
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F.7 TOXX MODEL | NPUT FI LES ( TOXXFI LE OPTI ON)

The OU TOXXFI LE card for the |ISCST nodel allows the user
the option to generate an unformatted file or files of
threshold violations for a specific averaging period for use
with the TOXX nodel conponent of TOXST. The file consists of
t hree header records, including the first line of the title
i nformati on for the run, the nunber of source groups, receptors
and averagi ng periods, information on the type of receptor
network, and the threshold cutoff value. Follow ng the header
records are pairs of records identifying the specific averagi ng
period, source group and receptor |ocation and correspondi ng
concentration value for the val ues exceedi ng the user-specified
threshold. |If any source group exceeds the threshold for a
gi ven averagi ng period and receptor |ocation, then the
concentrations for all source groups are output for that period
and receptor. The structure of the unformatted file for the
| SCST nodel TOXXFI LE option is described bel ow

Record
# Description
1 Title (80 characters)
2 | YEAR, NUMGRP, NUVREC, NUMPER, | TAB, NXTOX, NYTOX,
| DUML, | DUMR, | DUMB
3 CUTOFF, RDUML, ..., RDUWD
wher e: TITLE = First line of title (80 characters)
| YEAR = Year of sinulation
NUMERP = No. of source groups
NUVREC = Total no. of receptors
NUMPER = No. of averaging periods (e.g., nunber of
hours in the year)
| TAB = 1 for polar grid; 2 for Cartesian grid; O
for discrete receptors or m xed grids
NXTOX = No. of x-cooordinates (or distances) in
recept or network
NYTOX = No. of y-coordinates (or directions) in

recept or network

| DUML, |DUM2, IDUMB = dunmy integer variables,
arbitrarily set equal to zero

CUTOFF = User-specified threshold for outputting
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resul ts (g/n?)
RDUML, ..., RDUMD = Dunmy real variables (nine)
arbitrarily set equal to zero

Fol |l owi ng the header records, the file consists of pairs of
records including an ID variable identifying the data peri od,
source group nunber and receptor nunber, and the correspondi ng
concentration values. The nunber of values included in each
record is controlled by the NPAIR PARAMETER, which is initially
set at 100 in the MAINL.INC file. The identification variable
is determned as follows:

| DCONC = | PER*100000 + | GRP*1000 + | REC

wher e: IPER = the hour nunber for the year correspondi ng
to the concentration val ue
IGRP = the source group nunber (the order in which
the group was defined on the SO pat hway)
IREC = the receptor nunber (the order in which the

receptor was defined on the RE pat hway)

The TOXXFI LE option for the I SCLT nodel works sonmewhat
differently fromthe | SCST nodel option described above. The
format of the TOXXFILE output file for ISCLT is the sane format
as used for the PLOTFILE option in |ISCLT, except for sone
slight differences in sonme of the header records, and the fact
that the TOXXFILE output file includes the results for each
source in the specified source group. The following is an
exanpl e of an | SCLT TOXXFI LE out put :

'3(95250): TEST RUN FOR NEW ISCLT MODEL - BASED ON SCRAM BBS TEST CASE
:LING OPTIONS USED:
> RURAL ELEV FLGPOL DFAULT
'OXXFILE OF WINTER VALUES FOR SOURCE GROUP: ALL
‘ORATOTALOF 36 RECEPTORS.
TAB= 1; NXTOX= 9; NYTOX= 4
‘ORMAT: (2(1X,F13.5),1X,F14.6,1X,F8.2,2X,A6,2X A8)
Y CONC  ZELEV AVE SOURCE

00000  -.00001 .000000 1.52 WINTER 1
00000  -.00001 .002418  3.05 WINTER 1
00000  -00002  1.680273 7.62 WINTER 1
00000  -.00003  11.524000 10.36 WINTER 1
00000  -.00009 8.915471 10.67 WINTER 1
00000 -.00017  5.361694 10.97 WINTER 1
00000 -.00035  3.010265 15.24 WINTER 1
).00000  -.00070  1.210022 30.48 WINTER 1
).00000  -.00087  .918835 30.48 WINTER 1
000 -125.00000  .000001 1.52 WINTER 1
001 -250.00000  .004480 3.05 WINTER 1

nNN1 ANN NNNNN 1 RNNRA7 7 R WWINTER 1
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The 1 TAB, NXTOX, and NYTOX vari abl es included in the header
records for the | SCLT TOXXFI LE out put are the sane as defined
above for the | SCST nodel option.
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APPENDI X G QUI CK REFERENCE FOR | SCST AND | SCLT MODELS

CO Keywords Type |Parameters Sec.
TITLEONE M-N [Title1 3.2.1
TITLETWO O-N |Title2 3.2.1
MODELOPT M-N |DFAULT CONC DRYDPLT WETDPLT RURAL GRDRIS NOSTD NOBID NOCALM MSGPRO NOSMPL (ST) 322
DEPOS or or
DDEP URBAN NOCMPL
and/or
WDEP
DFAULT CONC DRYDPLT RURAL GRDRIS NOSTD NOBID (LT)
DEPOS or
or URBAN
DDEP
AVERTIME M-N (123468 12 24 MONTH PERIOD (ST Model) 323
or
ANNUAL
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC (LT Model)

WINTER SPRING SUMMER FALL or QUART1 QUART2 QUART3 QUART4
MONTH SEASON QUARTR ANNUAL PERIOD

POLLUTID M-N | Pollut 324
HALFLIFE O-N |Hafiif 3.25
DCAYCOEF O-N |Decay 3.25
TERRHGTS O-N |FLAT or ELEV 3.26
ELEVUNIT O-N |METERS or FEET 3.26
FLAGPOLE O-N |(Flagdf) 3.27
RUNORNOT M-N |RUN or NOT 3.28
EVENTFIL O-N |(Evfile) (Evopt) (ST model only) 329
SAVEFILE O-N |(Saviil) (Dayinc) (Savfl2) (ST model only) 3.2.10
INITFILE O-N  |(Inifil) (ST model only) 3.2.10
MULTYEAR O-N |Savfil (Inifil) (ST model only) 3.2.11
ERRORFIL O-N |(Errfil) (DEBUG) 3212
Type: M - Mandatory N - Non-repeatable
O - Optional R - Repeatable
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SO Keywords Type [Parameters Section
ELEVUNIT O-N |METERS or FEET 33
LOCATION M-R [Srcid Srctyp Xs Ys (Zs) (Srctyp = POINT, VOLUME, AREA, or OPENPIT) 3341
SRCPARAM M-R [Srcid Ptemis Stkhgt Stktmp Stkvel Stkdia (POINT Source) Vlemis Relhgt Syinit Szinit 332
(VOLUME Source)
Aremis Relhgt Xinit (Yinit) (Angle) (Szinit) (AREA Source)
Opemis Relhgt Xinit Yinit Pitvol (Angle) (OPENPIT Source)

BUILDHGT O-R |Srcid (or Srcrng) Dsbh(i),i=1,Nsec 333
BUILDWID O-R |Srcid (or Srcrng) Dsbw(i),i=1,Nsec 333
LOWBOUND O-R |Srcid (or Srcrng) Idswak(i),i=1,Nsec 333
EMISFACT O-R |Srcid (or Srcrng) Qflag Qfact(i),i=1,Ngf 334
EMISUNIT O-N |Emifac Emilbl Conlbl (or Deplbl) 335
CONCUNIT O-N |Emifac Emilbl Conlbl 335
DEPOUNIT O-N [Emifac Emilbl Deplbl 335
PARTDIAM O-R |Srcid (or Srcrng) Pdiam(i),i=1,Npd 336
MASSFRAX O-R |Srcid (or Srcrng) Phi(i),i=1,Npd 336
PARTDENS O-R |Srcid (or Srcrng) Pdens(i),i=1,Npd 336
PARTSLIQ O-R |Srcid (or Srcrng) Scavcoef(i),i=1,Npd (ST model only) 337
PARTSICE O-R |Srcid (or Srcrng) Scavcoef(i),i=1,Npd (ST model only) 337
GAS-SCAV O-R |Srcid (or Srerng) LIQ or ICE Scavcoef (ST model only) 337
HOUREMIS O-R |Emifil Srcid's Srcrng's 338
SRCGROUP M-R |Grpid Srcid's Srcrng's 339
RE Keywords Type |Parameters Section
ELEVUNIT ON |METERS or FEET 34
GRIDCART OR |Netid STA 3.4.1

XYINC Xinit Xnum Xdelta Yinit Ynum Ydelta

or XPNTS Gridx1 Gridx2 Gridx3 ... GridxN, and

YPNTS Gridy1 Gridy2 Gridy3 ... GridyN

ELEV Row Zelevl Zelev2 Zelev3 ... ZelevN

FLAG Row Zflag1 Zflag2 Zflag3 ... ZflagN

END
GRIDPOLR OR |Netid STA 3.4.1

ORIG Xinit Yinit,

or ORIG Srcid

DIST Ring?1 Ring2 Ring3 ... RingN
DDIR Dirt Dir2 Dir3 ...DirN

or GDIR Dirnum Dirini Dirinc
ELEV Rad Zelevl Zelev2 Zelev3 ... ZelevN
FLAG Rad Zflag1 Zflag2 Zflag3 ... ZflagN
END
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DISCCART O-R [Xcoord Ycoord (Zelev) (Zflag) 343
DISCPOLR O-R |[Srcid Range Direct (Zelev) (Zflag) 343
BOUNDARY O-R |[Srcid Dist(l),I=1,36 344
BOUNDELV O-R [Srcid Zelev(l),I=1,36 344
Note: While all RE keywords are optional, at least one receptor must be defined for each run.
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ME Keywords Type |Parameters Section
INPUTFIL M-N |Meffil (Format) 3.5.1
ANEMHGHT M-N | Zref (Zrunit) 35.2
SURFDATA M-N |Stanum Year (Name) (Xcoord Ycoord) 353
UAIRDATA M-N |Stanum Year (Name) (Xcoord Ycoord) 353
STARTEND O-N | Strtyr Strtmn Strtdy (Strthr) Endyr Endmn Enddy (Endhr) (ST only) 355
DAYRANGE O-R |Range1 Range2 Range3 ... RangeN (ST model only) 355
STARDATA O-N |[JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC (LT model only) 354
WINTER SPRING SUMMER FALL or QUART1 QUART2 QUART3 QUART4
MONTH SEASON QUARTR ANNUAL PERIOD
WDROTATE O-N [Rotang 35.6
WINDPROF O-R |Stab Prof1 Prof2 Prof3 Profd Prof5 Prof6 358
DTHETADZ O-R |[Stab Dtdz1 Dtdz2 Dtdz3 Dtdz4 Dtdz5 Dtdz6 359
WINDCATS ON [Ws1 Ws2 Ws3 Ws4 Ws5 35.7
AVESPEED ON [Ws1 Ws2 Ws3 Ws4 Ws5 Ws6 (LT model only) 3.5.10
AVETEMPS M-R |Aveper Tal Ta2 Ta3 Ta4 Tab Tab (LT model only) 3.5.11
AVEMIXHT M-R | Aveper Stab Mixht1 Mixht2 Mixht3 Mixht4 Mixht5 Mixht6 (LT model only) 3.5.12
AVEROUGH O-R |Aveper Z0 (LT model only) 3.5.13
TG Keywords Type |Parameters Section
INPUTFIL M-N | Tgfile 3.6
LOCATION M-N | Xorig Yorig (Units) 3.6
ELEVUNIT ON [METERS or FEET 3.6
OU Keywords Type |Parameters Section
RECTABLE O-R |Aveper FIRST SECOND ... SIXTH or 1ST 2ND ... 6TH (ST Model) 3.8.1
INDSRC and/or SRCGRP (LT Model) 383
MAXTABLE O-R [Aveper Maxnum (ST Model) 3.8.1
Maxnum INDSRC and/or SRCGRP and/or SOCONT (LT Model) 3.8.3
DAYTABLE O-N |Avper1 Avper2 Avper3 Avperd (ST model only) 3.8.1
MAXIFILE O-R |Aveper Grpid Thresh Filnam (Funit) (ST model only) 3.8.1
PLOTFILE O-R |Aveper Grpid Hivalu Filnam (Funit) (ST model) 3.8.1
Aveper Grpid Filnam (Funit) (LT model & ST period ave) 3.8.3
POSTFILE O-R |Aveper Grpid Format Filnam (Funit) (ST model only) 3.8.1
TOXXFILE O-R |Aveper Cutoff Filnam (Funit) (ST model) 3.8.1
Aveper Grpid Filnam (Funit) (LT model) 3.8.3
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APPENDI X H. QUI CK REFERENCE FOR | SCEV ( EVENT) MODEL
(USED FOR SHORT TERM EVENT/ SOURCE CONTRI BUTI ON ANALYSES)

CO Keywords Type |Parameters Sec.
TITLEONE M-N [Title1 3.2.1
TITLETWO O-N |Title2 3.2.1
MODELOPT M-N |DFAULT CONC DRYDPLT WETDPLT RURAL GRDRIS NOSTD NOBID NOCALM MSGPRO NOSMPL 322

DEPQOS or or

DDEP URBAN NOCMPL

and/or

WDEP
AVERTIME M-N 123468 12 24 MONTH PERIOD 323

A(I)\JrNUAL

POLLUTID M-N  [Pollut 3.24
HALFLIFE O-N  |Haflif 325
DCAYCOEF O-N |Decay 325
TERRHGTS O-N |FLAT or ELEV 326
FLAGPOLE O-N |(Flagdf) 327
RUNORNOT M-N |RUN or NOT 328
ERRORFIL O-N  |(Errfily (DEBUG) 3.2.12

Note: MONTH, PERIOD, and ANNUAL averages are ignored by the EVENT model, which can only handle short term averages of up to 24 hours.
Also, only the first output type, in the order of CONC, DEPOS, DDEP and WDEP, is used.

SO Keywords Type |Parameters Section
ELEVUNIT O-N |METERS or FEET 33

LOCATION M-R |Srcid Srctyp Xs Ys (Zs) (Srctyp = POINT, VOLUME, AREA, or OPENPIT) 331

SRCPARAM M-R |Srcid Ptemis Stkhgt Stktmp Stkvel Stkdia (POINT Source) Vlemis Relhgt Syinit Szinit 332

(VOLUME Source)
Aremis Relhgt Xinit (Yinit) (Angle) (Szinit) (AREA Source)
Opemis Relhgt Xinit Yinit Pitvol (Angle) (OPENPIT Source)

BUILDHGT O-R [Srcid (or Srcrng) Dsbh(i),i=1,Nsec 333
BUILDWID O-R [Srcid (or Srcrng) Dsbw(i),i=1,Nsec 333
LOWBOUND O-R ([Srcid (or Srcrng) Idswak(i),i=1,Nsec 333
EMISFACT O-R |Srcid (or Srcrng) Qflag Qfact(i),i=1,Ngf 334
EMISUNIT O-N |Emifac Emilbl Conlbl (or Deplbl) 335
CONCUNIT O-N |Emifac Emilbl Conlbl 335
DEPOUNIT O-N |Emifac Emilbl Deplbl 335
PARTDIAM O-R [Srcid (or Srcrng) Pdiam(i),i=1,Npd 336
MASSFRAX O-R |Srcid (or Srcrng) Phi(i),i=1,Npd 336
PARTDENS O-R [Srcid (or Srerng) Pdens(i),i=1,Npd 336
PARTSLIQ O-R |Srcid (or Srcrng) Scavcoef(i),i=1,Npd (ST model only) 337
PARTSICE O-R [Srcid (or Srcrng) Scavcoef(i),i=1,Npd (ST model only) 337
GAS-SCAV O-R [Srcid (or Srerng) LIQ or ICE Scavcoef (ST model only) 337
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HOUREMIS O-R |Emffil Srcid's Srcrng's 338
SRCGROUP M-R  [Grpid Srcid's Srcrng's 339
Type: M - Mandatory N - Non-repeatable
O - Optional R - Repeatable
ME Keywords Type |Parameters Section
INPUTFIL M-N  [Meffil (Format) 35.1
ANEMHGHT M-N |Zref (Zrunit) 352
SURFDATA M-N |Stanum Year (Name) (Xcoord Ycoord) 353
UAIRDATA M-N |Stanum Year (Name) (Xcoord Ycoord) 353
WDROTATE O-N |Rotang 356
WINDCATS ON [Ws1 Ws2 Ws3 Ws4 Ws5 357
WINDPROF O-R [Stab Proft Prof2 Prof3 Prof4 Prof5 Profe 358
DTHETADZ O-R [Stab Dtdz1 Dtdz2 Dtdz3 Dtdz4 Dtdz5 Dtdz6 359
TG Keywords Type |Parameters Section
INPUTFIL M-N | Tgfile 3.6
LOCATION M-N | Xorig Yorig (Units) 3.6
ELEVUNIT ON [METERS or FEET 3.6
EV Keywords Type |Parameters Section
EVENTPER M-R |Evname Aveper Grpid Date 371
EVENTLOC M-R |Evname XR=Xr YR=Yr (Zelev)(Zflag) 372
&Ggarg DIR=Dir (Zelev) (Zflag)

OU Keywords Type |Parameters Section
EVENTOUT M-N |SOCONT or DETAIL 382
Note: RE Pathway is not used for the ISCEV (EVENT) model. Receptor locations for specific events are identified on the EVent Pathway in combination

with particular data periods.
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GLOSSARY

ASCI| -- Anerican Standard Code for Information Interchange, a
standard set of codes used by conputers and comruni cation
devices. Sonetinmes used to refer to files containing only
such standard codes, wi thout any application-specific codes
such as m ght be present in a docunent file froma word
processor program

CD- 144 Format -- Card Deck-144 data format avail able from NCDC for
Nat i onal Weat her Service surface observati ons commonly used
for dispersion nodels. Each record represents an 80-col um
“card i nage".

CO-- Cntrol, the 2-character pathway ID for input runstream
I mages used to specify overall job control options.

CO Pat hway -- Collective termfor the group of input runstream
I mages used to specify the overall job control options,
including titles, dispersion options, terrain options, etc.

Directory -- A logical subdivision of a disk used to organize files
stored on a disk.

Di spersion Mdel -- A group of related mathematical al gorithns used
to estimate (nodel) the dispersion of pollutants in the
at nosphere due to transport by the nmean (average) w nd and
smal | scal e turbul ence.

DOS -- Disk Operating System Software that nmanages applications
software and provides an interface between applications and
the system hardware conponents, such as the disk drive,
term nal, and keyboard.

EBCDI C -- Extended Bi nary Coded Deci mal Interchange Code, the
col l ati ng sequence used on | BM mai nfrane conputers.

Echo of inputs -- By default, the I1SC nodels will echo the input
runstream i mages, character by character, into the main
printed output file. This serves as a record of the inputs as
originally entered by the user, w thout any roundi ng of the
nunerical values. The echoing can be suppressed with the NO
ECHO opti on.

ECF -- End-of-File.
EPA -- U S. Environnental Protection Agency.
Error nmessage -- A nessage witten by the nodel to the

error/ message file whenever an error is encountered that wl|
I nhibit data processing.
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Error/ Message File -- Afile used for storage of nessages witten
by the nodel.

EV -- EVent, the 2-character pathway ID for input runstreaminages
used to specify event inputs for the Short Term EVENT nodel .

EV Pathway -- Collective termfor the group of input runstream
I mages used to specify the event periods and |ocation for the
Short Term EVENT nodel .

EVENT Model -- A new | SC Short Term nodel (1SCEV) devel oped with
Version 2 of |SCST, specifically designed to provide source
contribution (culpability) information for specific events of
Interest, e.g., design values or threshold violations.

Ext ended Menory -- Additional nenory on 80386 and 80486 PCs that
all ows prograns to address nenory beyond the 640 KB |imt of
DOS. Special software is required to utilize this extra

nmenory.

Fatal Error -- Any error which inhibits further processing of data
by the nodel. Model continues to read input inmages to check
for errors during setup, and will continue to read input

nmet eor ol ogi cal data during cal cul ati on phase.

Fl ow Vector -- The direction towards which the wind is bl ow ng.

GVl -- Geenwich Mean Tine, the time at the 00 neridi an.

I nformati onal Message -- Any nessage witten to the error/nessage
file that may be of interest to the user, but which have no
direct bearing on the validity of the results, and do not
af fect processing.

I nput I mage -- User supplied input, read through the default input
device, controlling the nodel options and data input. A
single card or record fromthe input runstreamfile. Each
I nput i mage consists of a pathway I D (may be bl ank indicating
a continuation of the previous pathway), a keyword (nmay al so
be bl ank for continuation of a keyword), and possibly one or
nore paraneter fields.

I nput Runstream File -- The basic input file to the |ISC nodels
controlling the nodeling options, source data, receptor
| ocations, neteorological data file specifications, and out put
options. Consists of a series of input inmages grouped into
functional pathways.

| SCEV -- Industrial Source Conplex - Short Term EVENT D spersion
Model .

GLCSSARY- 2



| SCST -- Industrial Source Conplex - Short Term Di spersion Mdel.
| SCLT -- Industrial Source Conplex - Long Term Di spersion Mdel .

JCL -- Job Control Language, an |IBM nmai nfrane’s operating system
control | anguage for batch jobs.

Joint Frequency Distribution -- The joint frequency of w nd
direction sector, wind speed class and stability category (see
al so STAR).

Julian Day -- The nunber of the day in the year, i.e., Julian Day =
1 for January 1 and 365 (or 366 for |eap years) for
Decenber 31

KB -- Kilobyte, 1000 bytes, a unit of storage on a disk

Keyword -- The 8-character codes that follow inmediately after the
pathway I D in the input run stream data.

LST -- Local Standard Ti ne.

Mat h Co- processor -- A conputer chip used to speed up floating
point arithnetic in a personal conputer

MB -- Megabyte, one mllion bytes, a unit of storage on a disk

ME -- MEteorol ogy, the 2-character pathway ID for input runstream
I mages used to specify neteorol ogi cal data options

ME Pathway -- Collective termfor the group of input runstream
I mages used to specify the input neteorological data file and
ot her neteorol ogical variables, including the period to
process fromthe neteorological file for the | SCST nodel

Met eorol ogical Data File -- Any file containing neteorol ogi cal
data, whether it be m xing heights, surface observations or
on-site data.

M ssing Value -- Al phanuneric character(s) that represent breaks in
the tenporal or spatial record of an atnospheric vari able.

M xi ng Height -- The depth through which atnospheric pollutants are
typically m xed by dispersive processes.

MPRM - - Meteorol ogi cal Processor for Regul atory Moddels, a program
designed for the purpose of processing on-site neteorol ogical
data to prepare themfor input to the regulatory nodels, such
as ISC. Produces a file conparable to the PCRAMVET
pre-processor output, and al so capabl e of produci ng STAR
sunmmari es.
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NCDC -- National Cinmatic Data Center, the federal agency
responsi bl e for distribution of the National Wather Service
upper air, mxing height and surface observation data.

NO ECHO -- Option to suppress echoing of the runstreaminput imges
to the main printed output file.

NWS -- National Wather Service.
On-site Data -- Data collected froma neteorol ogi cal nmeasurenent

program operated in the vicinity of the site to be nodeled in
t he di spersion anal ysis.

QU -- Qutput, the 2-character pathway ID for input runstream i nages
used to specify output options.

QU Pat hway -- Collective termfor the group of input runstream
I mages used to specify the output options for a particul ar
run.

Overlay -- One or nore subprograns that reside on disk and are

| oaded into nenory only when needed.

Pasquill Stability Categories -- A classification of the dispersive
capacity of the atnosphere, originally defined using surface
w nd speed, solar insolation (daytine) and cl oudi ness
(nighttinme). They have since been reinterpreted using various
ot her neteorol ogi cal variabl es.

Pat hway -- One of the six mgjor functional divisions in the input
runstreamfile for the I SC nodels. These are COntrol, SCurce,
REcept or, MEteorol ogy, Event, and OUtput (see these entries in
this section for a description).

PC -- Personal Conmputer, a wi de ranging class of conputers designed
for personal use, typically small enough to fit on a desktop

PCRAMVET -- Meteorol ogi cal processor programused for regul atory
applications capable of processing tw ce-daily m xing heights
(TD-9689 format) and hourly surface weat her observations
(CD- 144 format) for use in dispersion nodels such as | SCST,
CRSTER, MPTER and RAM

Qual ity Assessnent -- Judgnment of the quality of the data.

Qual ity Assessnent Check -- Determning if the reported value of a
variable is reasonabl e (see al so Range Check).

Quality Assessnment Message -- Message witten to the error/ nessage
file when a data value is determ ned to be suspect.
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Qual ity Assessnent Violation -- Cccurrences when data val ues are
determ ned to be suspect (see al so Range Check Viol ation).

RAM - - Random Access Menory on a personal conputer.

Range Check -- Determining if a variable falls within predefined
upper and | ower bounds.

Range Check Violation -- Determ nation that the value of a variable
i s outside range defined by upper and | ower bound val ues (see
al so Quality Assessnent Violation).

RE -- REceptor, the 2-character pathway ID for input runstream
I mages used to specify receptor |ocations.

RE Pathway -- Collective termfor the group of input runstream
I mages used to specify the receptor locations for a particular
run.

Regul atory Applications -- Dispersion nodeling involving regul atory

deci si on-maki ng as described in the Guideline on Air Quality
Model s (Revi sed), (EPA, 1987b).

Regul atory Model -- A dispersion nodel that has been approved for
use by the regulatory offices of the EPA, specifically one
that is included in Appendix A of the Guideline on Air Quality
Model s (Revised), (EPA, 1987b), such as the | SC nodel.

Runstream File -- Collectively, all input images required to
process input options and input data for the |SC nodels.

SCRAM BBS -- Support Center for Regulatory Air Mddels - Bulletin
Board System an electronic bulletin board system used by EPA
for dissemnating air quality dispersion nodels, nodeling
gui dance, and related information.

Secondary Keyword -- A descriptive al phabetical keyword used as a
paraneter for one of the main runstream keywords to specify a
particul ar option.

SO -- SQurce, the 2-character pathway ID for input runstreaminages
used to specify input source paraneters and source groups.

SO Pat hway -- Collective termfor the group of input runstream
i mages used to specify the source input paraneters and source
group information.

STAR -- STability ARray, a joint frequency distribution sunmary of

stability category, w nd speed and wi nd direction. The STAR
data are used as input for the 1SC Long Term di spersi on nodel .
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Station ldentification -- An integer or character string used to
uniquely identify a station or site as provided in the upper
air (TD-5600 and TD-6201), m xing height (TD 9689), and
surface weather (CD 144 and TD-3280) data fornats avail abl e
from NCDC. There are no standard station nunmbers for on-site
data or card inage/screening data, and the user may incl ude
any integer string

Subdirectory -- A directory below the root, or highest |evel,
directory or another subdirectory, used for organization of
files on a storage nedium such as a PC hard di sk

Surface Wat her Cbservations -- A collection of atnospheric data on
the state of the atnosphere as observed fromthe earth’s
surface. In the U S the National Wather Service collect

these data on a regular basis at selected |ocations.

Sur f ace Roughness Length -- Height at which the wi nd speed
extrapol ated froma near-surface wi nd speed profile becones
zero.

Syntax -- The order, structure and arrangenent of the inputs that
make of the input runstreamfile, specifically, the rules
governing the placenent of the various input elenents
i ncl udi ng pathway | Ds, keywords, and paraneters.

TD- 1440 Format -- A format available from NCDC for summari zi ng NW5
surface observations in an 80-colum format; the CD 144 format
is a subset of this format. This format has been superseded
by the TD- 3280 fornat.

TD- 3280 Format -- The current format avail able from NCDC for
summari zi ng NW5 surface weat her observations in an el enenta
structure, i.e., observations of a single atnospheric variable

are grouped together for a designated period of tine.

TD- 5600 Format -- A format available from NCDC for reporting NWS
upper air sounding data. This format has been superseded by
the TD- 6201 fornat.

TD- 6201 Format -- The current format avail able from NCDC for
reporting NWs upper air data. The file structure is
essentially the sanme as the TD- 5600 format except that there
is nmore quality assurance infornation.

TD- 9689 Format -- The format available from NCDC for m xing heights

estimated from norning upper air tenperature and pressure data
and hourly surface observations of tenperature.
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UNAVAP -- User’s Network for Applied Mddeling of Air Pollution, a
col l ection of dispersion nodels and closely related support
utilities, used for dissem nating nodels prior to the SCRAM
BBS.

Unformatted File -- Afile witten without the use of a FORTRAN
FORVAT statenent, sonetines referred to as a binary file.

Upper Air Data (or soundings) -- Meteorol ogical data obtained from
bal | oon- borne instrunentation that provides information on
pressure, tenperature, humdity, and wind away fromthe
surface of the earth.

Vertical Potential Tenperature Gadient -- The change of potenti al
tenperature with height, used in nodeling the plune rise
through a stable |ayer, and indicates the strength of the
stabl e tenperature inversion. A positive value neans that
potential tenperature increases with hei ght above ground and
I ndi cates a stabl e at nosphere.

Warni ng Message -- A nessage witten by the nodel to the
error/ message file whenever a problemarises that may refl ect
an erroneous condition, but does not inhibit further
processi ng.

Wnd Profile Exponent -- The value of the exponent used to specify

the profile of wind speed with height according to the power
| aw (see Section 1.1.3 of Volune I1).
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Anenoneter height specification......... ... .. .. ... . . . . . ... .... 3-74
Area sources
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ASCI | mneteorological data files.......................... 1-11, F-1
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NOBI D paramet er .. ... ... 3-5
speci fying not to use on MODELOPT card.......... 2-8, 3-5, B-4
Calmand missing data flags............. . ... .. 3-8
Calmflag in output file. .. ... ... .. . ... . . . . . . . . . ... 2- 36
Cal MB ProCeSSI NQ. . .t e e e 3-6
specifying NOCALM option. .. ........ ... .. ... 3-5
Card i mage neteorol ogi cal data
specification of CARD format for................... 3-66, 3-70
Cartesian grid receptorsS. ... ... ... .. 3-53
specifying a receptor network.............. ... .. ... ...... 3-53
specifying discrete receptors............. ..., 3-62
CO pat hway . . . ... 2-2
brief tutorial ..... ... ... . . . . . . . . 2-12
exanple of inputs for....... ... . ... . . . . . . . .. . . . ... ... 2-15
keyword reference. .. ........ ... ... . ... 3-2, B-3
model ing Options. .. ...... ... ... .. . 2-7, 2-12
order of keywords within.,........... ... .. ... ... ... ........ 2-5
Conmand line for running ISCST. .. ........ .. ... .. ....... 2-33, 3-126
Conmpi I iNg OPLi ONS. . ... 4-3
Lahey . . . D-4
M oCrosoft . .. . D1
Complex terrain algorithns......................... 1-16, 3-6, 3-14
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adjusting emssion rate units for................... 3-44, B-9
specifying calculation of . ............... 2-13, 2-41, 3-4, B-4
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converting options with STOLDNEW ......................... C2
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POSTFI LE option for generating.......................... 3-103
Daily table option. . ........ .. .. . . . . . . i 3-100
Dat a peri od
speci fying period to process for ISCST................... 3-78
Decay coefficient .. ... ... ... . . . . ... 2-5, 3-12
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DECAY paramet er .. ... .. . 3-13
default for urban SO2........... ... .. ... .. .. . ... .. ... .... 3-12
relationship to half life....... .. ... .. . . . . . . . . . . . .. ..... 3-13
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