AVAILABLE COMPUTER
PACKAGES

Many computer programs have been developed for meteorological and air
quality simulations. Some of them, generally the simplest, are well documented
and relatively easy to use. Most of them, however, require users with good tech-
nical skills and, often, the supervision of the developers of the codes.

Readers that desire to be informed about air pollution and meteorological
software are encouraged to use, among others, the following sources of informa-
tion.

. New software, for air pollution and hazardous waste problems, is
reviewed each month in the Journal of the Air Pollution Control Asso-
ciation, (now the Journal of the Air and Waste Management Associa-
tion, P.O. Box 2861, Pittsburgh, Pennsylvania 15230, USA).

. The European Association for the Science of Air Pollution
(EURASAP) prints a monthly newsletter dealing with conferences,
air pollution modeling and other topics. The newsletter is edited by
Prof. P.J.H. Builtjes, MT-TNO, P.O. Box 342, 7300 AH
Apeldoorn, The Netherlands.

. A monthly Environmental Software report is published by Donley
Technology, P.O. Box 335, Garrisonville, Virginia 22463, USA. It
presents a summary of software tools in environmental studies, es-
pecially for U.S. regulatory applications. The same group has pub-
lished the 1989 Environmental Sofiware Directory.

. The California Air Resources Board publishes the Modeling Center
News, dealing mostly with air pollution issues in California (contact
Terry McGuire, Chief, Technical Support Division, Air Resources
Board, P.O. Box 2815, Sacramento, California 95812, USA.

. New software is presented in the quarterly journal Environmental
Software (published by Computational Mechanics Publications,
Ashurst Lodge, Ashurst, Southampton SO4 2AA, UK.

. An annual environmental software review is presented in the Janu-
ary issue of the Pollution Engineering journal (1935 Shermer Road,
Northbrook, Illinois 60062, USA).
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Selected meteorological and air quality packages are discussed in the sec-
tions below. The reader is also referred to Appendix B, Part 2, and Appendix C
of Roth et al. (1988) for a comprehensive compendium of air quality models.

14.1 U.S. EPA MODELS AND UNAMAP(*)

In the last fifteen years in the United States, air quality models have been
systematically used as official decision-making tools for State Implementation
Plan (SIP) revisions for existing sources and new source reviews, including those
activities related to Prevention of Significant Deterioration (PSD). The U.S. Envi-
ronmental Protection Agency (U.S. EPA) has periodically provided guidelines
and recommendations to identify for all interested parties, those techniques and
data bases it considers acceptable (U.S. EPA, 1978, 1984, 1986, and 1987).

Many of the models the U.S. EPA recommends are available as part of
UNAMAP (Version 6) (see Turner et al., 1989), and can be obtained from the
U.S. EPA’s Support Center for Regulatory Air Models Bulletin Board System
(SCRAM-BBS) by dialing in on the Bulletin Board number (919) 541-5742. Al-
ternatively, the models can be obtained on a 9-track magnetic tape from

Computer Products

National Technical Information Service
U.S. Department of Commerce
Springfield, VA 22161

Phone: (703) 487-4650

The U.S. EPA divides the air quality models into four generic classes:

1. Gaussian

2. numerical

3. statistical or empirical
4. physical

Gaussian models, which are the most widely used, are recommended for estimat-
ing the impact of nonreactive pollutants. Numerical models (i.e., grid models or
box models) are suggested for urban applications involving reactive pollutants
(e.g., photochemical smog). Other models can be used for particular applica-
tions. Moreover, the models are categorized by two levels of sophistication:

(*) The text in this section is taken from the U.S. EPA (1986 and 1987).
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. Screening techniques (or screening models). These are relatively
simple estimation techniques that provide conservative estimates of
air quality impacts. They can, in several cases, eliminate from fur-
ther consideration those sources that clearly do not contribute to
ambient concentrations.

. Refined models. These provide a more detailed treatment of physi-
cal and chemical processes, require more detailed and precise in-
put data, have higher computational costs, and provide (at least
theoretically) a more accurate estimate of the source impact and
the effectiveness of different control strategies.

The U.S. EPA also divides the air quality models recommended in its
guideline into “preferred” and “alternative” models. Preferred models are those
that EPA either found to perform better than others in a given category, or chose
on the basis of other factors such as fast use, public familiarity, cost or resource
requirements, and availability. These preferred models can be used for regula-
tion applications without a formal demonstration of applicability, as long as they
are used as indicated by the U.S. EPA (1986 and 1987). Alternative models can
be used when (1) a demonstration can be made that the model produces concen-
tration estimates equivalent to the estimates obtained using a preferred model;
(2) a statistical performance evaluation has been conducted using measured air
quality data and the results of that evaluation indicate the alternative model per-
forms better for the application than a comparable preferred model; (3) there is
no preferred model for the specific application but a refined model is needed to
satisfy regulatory requirements.

The U.S. EPA constantly solicits new refined models that are based on
sounder scientific principles and that are more reliable in estimating pollutant
concentrations. Models that are submitted in accordance with the EPA’s require-
ments will be evaluated as submitted. These requirements are

. The model must be computerized and functioning in a common
FORTRAN language suitable for use on a variety of computer sys-
tems.

J The model must be documented in a user’s guide that identifies the

mathematics of the model, data requirements and program operat-
ing characteristics at a level of detail comparable to that available
for currently recommended models, e.g., the Single Source
(CRSTER) Model.
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The model must be accompanied by a complete test data set, in-
cluding input parameters and output results. The test data must be
included in the user’s guide as well as provided in computer-read-
able form.

The model must be useful to typical users, e.g., state air pollution
control agencies, for specific air quality control problems. Such
users should be able to operate the computer program(s) from
available documentation.

The model documentation must include a comparison with air qual-
ity data or with other well-established analytical techniques.

The developer must be willing to make the model available to users
at reasonable cost or make it available for public access through
the SCRAM-BBS or the National Technical Information Service;
the model cannot be proprietary.

14.1.1 The EPA’s Preferred Models

The U.S. EPA preferred air quality models are (U.S. EPA, 1986 and

1987)

Buoyant Line and Point Source Dispersion Model (BLP)
CALINE 3

Climatological Dispersion Model (CDM 2.0)

Gaussian-Plume Multiple Source Air Quality Algorithm (RAM)
Industrial Source Complex Model (ISC)

Multiple Point Gaussian Dispersion Algorithm with Terrain Adjust-
ment (MPTER)

Single Source Model (CRSTER)
Urban Airshed Model (UAM)
Offshore and Coastal Dispersion Model (OCD)

A brief description of each of the above models is presented below.

° Buoyant Line and Point Source Dispersion Model (BLP)

Reference:

Schulman, L.L., and J.S. Scire (1980): Buoyant Line and Point
Source (BLP) Dispersion Model User’s Guide. Document P-7304B.
Environmental Research and Technology, Inc., Concord, Massa-
chusetts. (NTIS PB81-164642)



Availability:

Abstract:
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This model is available as part of UNAMAP (Version 6).

BLP is a Gaussian plume dispersion model designed to handle
unique modeling problems associated with aluminum reduction
plants and other industrial sources where plume rise and
downwash effects from stationary line sources are important.

Recommendations for Regulatory Use: The BLP model is appropriate for the
following applications:

. aluminum reduction plants that contain buoyant, elevated
line sources

. rural area

. transport distances less than 50 kilometers

. simple terrain

. one-hour to one-year averaging times.

. CALINE 3

Reference:

Availability:

Abstract:

Benson, P.E. (1979): CALINE 3 - A Versatile Dispersion Model for
Predicting Air Pollutant Levels Near Highways and Arterial Streets.
Interim report FHWA/CA/TL-79/23. Federal Highway Admini-
stration, Washington, D.C. (NTIS PB80-220841)

The CALINE 3 model computer tape is available from NTIS as
PB80-220833. The model is also available from the California
Department of Transportation (manual free of charge and ap-
proximately $50 for the computer tape). Requests should be di-
rected to

Mr. Marlin Beckwith

Chief, Office of Computer Systems
California Department of Transportation
1120 N. Street

Sacramento, CA 95814

CALINE 3 can be used to estimate the concentrations of nonreact-
ive pollutants from highway traffic. This steady-state Gaussian
model can be applied to determine air pollution concentrations at
receptor locations downwind of “at-grade,” “fill,” “bridge,” and
“cut section” highways located in relatively uncomplicated
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terrain. The model is applicable for any wind direction, highway
orientation, and receptor location. The model has adjustments for
averaging time and surface roughness and can handle up to
20 links and 20 receptors. It also contains an algorithm for depo-
sition and settling velocity so that particulate concentrations can
be predicted.

Recommendations for Regulatory Use: CALINE 3 is appropriate for the follow-
ing applications:

. highway (line) sources

. urban or rural areas

J simple terrain

. transport distances less than 50 kilometers
. one hour to 24 hours averaging times

L Climatological Dispersion Model (CDM 2.0)

References: Irwin, J.S., T. Chico, and J. Catalano (1985): CDM 2.0 -
Climatological Dispersion Model - User’s Guide. U.S. Environmental
Protection Agency, Research Triangle Park, North Carolina.
(NTIS PB86-136546)

Availability:  This model is available as part of UNAMAP (Version 6).

Abstract: CDM is a climatological steady-state Gaussian plume model for
determining long-term (seasonal or annual) arithmetic average
pollutant concentrations at any ground-level receptor in an urban
area.

Recommendations for Regulatory Use: CDM is appropriate for the following
applications:

. point and area sources

. urban areas

. flat terrain

o transport distances less than 50 kilometers

. long-term averages over one month to one year or longer
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® Gaussian-Plume Multiple Source Air Quality Algorithm (RAM)

References:

Availability:

Abstract:

Turner, D.B., and J.H. Novak (1978): User’s guide for RAM. Publi-
cation EPA-600/8-78-016 Vols. A and B. U.S. Environmental
Protection Agency, Research Triangle Park, North Carolina.
(NTIS PB294791 and PB294792).

Catalano, J.A., D. B. Turner, and H. Novak (1987): User’s Guide
for RAM, Second Edition. U.S. Environmental Protection Agency,
Research Triangle Park, North Carolina. (Distributed as part of
UNAMAP, Version 6, documentation.)

This model is available as part of UNAMAP (Version 6).

RAM is a steady-state Gaussian plume model for estimating con-
centrations of relatively stable pollutants, for averaging times
from an hour to a day, from point and area sources in a rural or
urban setting. Level terrain is assumed. Calculations are per-
formed for each hour.

Recommendations for Regulatory Use: RAM is appropriate for the following

applications:

. point and area sources

. urban areas

. flat terrain

. transport distances less than 50 kilometers
. one-hour to one-year averaging times

° Industrial Source Complex Model (ISC)

Reference:

Environmental Protection Agency (1986): Industrial Source Com-
plex (Isc) Dispersion Model User’s Guide, Second Edition, Volumes
1 and 2. Publications EPA-450/4-86-005a, and -005b. U.S. Envi-
ronmental Protection Agency, Research Triangle Park, North
Carolina. (NTIS PB86-234259 and PB86-234267)

Environmental Protection Agency (1987): Industrial Source Com-
plex (ISC) Dispersion Model. Addendum to the User’s Guide. U.S.
Environmental Protection Agency, Research Triangle Park, North
Carolina.
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Availability:

Abstract:

This model is available as part of UNAMAP (Version 6).

This ISC model is a steady-state Gaussian plume model that can
be used to assess pollutant concentrations from a wide variety of
sources associated with an industrial source complex. This model
can account for the following: settling and dry deposition of par-
ticulates; downwash; area, line and volume sources; plume rise as
a function of downwind distance; separation of point sources; and
limited terrain adjustment. It operates in both long-term and
short-term modes.

Recommendations for Regulatory Use: ISC is appropriate for the following

applications:
J industrial source complexes
] rural or urban areas
. flat or rolling terrain
o transport distances less than 50 kilometers
. one-hour to annual averaging times
° Multiple point Gaussian Dispersion Algorithm with Terrain Adjustment
(MPTER)
Reference: Pierce, T.D., and D.B. Turner (1980): User’s Guide for MPTER.
Publication EPA-600/8-80-016. U.S. Environmental Protection
Agency, Research Triangle Park, North Carolina. (NTIS
PB80-197361)
Chico, T., and J.A. Catalano (1986): Addendum to the User’s Guide
for MPTER. U.S. Environmental Protection Agency, Research Tri-
angle Park, North Carolina 27711. (Distributed as part of
UNAMAP, Version 6, documentation.)
Availability:  This model is available as part of UNAMAP (Version 6).
Abstract: MPTER is a multiple point source algorithm. This algorithm is

useful for estimating air quality concentrations of relatively non-
reactive pollutants. Hourly estimates are made using the Gaussian
steady-state model.
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Recommendations for Regulatory Use: MPTER is appropriate for the following

applications:

o point sources

e rural or urban areas

. flat or rolling terrain (no terrain above stack height)
. transport distances less than 50 kilometers

o one-hour to one-year averaging times

] Single Source (CRSTER) Model

Reference:

Availability:

Abstract:

Environmental Protection Agency (1977): User’s Manual for Single
Source (CRSTER) Model. Publication EPA-450/2-77-013. U.S.
Environmental Protection Agency, Research Triangle Park, North
Carolina. (NTIS PB271360)

Catalano, J.A. (1986): Single Source (CRSTER) Model. Addendum
to the User’s Manual. U.S. Environmental Protection Agency, Re-
search Triangle Park, North Carolina 27711. (Distributed as part
of UNAMAP, Version 6, documentation.)

This model is available as part of UNAMAP (Version 6).

CRSTER is a steady-state, Gaussian dispersion model designed to
calculate concentrations from point sources at a single location in
either a rural or urban setting. Highest and highest second-high-
est concentrations are calculated at each receptor for 1-hour,
3-hour, 24-hour, and annual averaging times.

Recommendations for Regulatory Use: CRSTER is appropriate for the following

applications:

. single point sources
. rural or urban areas

. flat or rolling terrain (no terrain above stack height)
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L Urban Airshed Model (UAM)

References:

Availability:

Abstract:

Ames, J., T.C. Myers, L.E. Reid, D.C. Whitney, S.H. Golding,
S.R. Hayes, and S.D. Reynolds (1985): SAI Airshed Model Opera-
tions Manuals. Volume I, User’s Manual. Publication EPA-600/
8-~85-007a. U.S. Environmental Protection Agency, Research Tri-
angle Park, North Carolina. (NTIS PB85-191567)

Ames, J.S., R. Hayes, T.C. Myers, and D.C. Whitney (1985): SA/
Airshed Model Operations Manuals. Volume 11, Systems Manual. Pub-
lication EPA-600/8-85-007b. U.S. Environmental Protection
Agency, Research Triangle Park, North Carolina. (NTIS
PB85-191575)

Environmental Protection Agency, 1980. Guideline for Applying the
Airshed Model to Urban Areas. Publication EPA 450/4-80-020.
U.S. Environmental Protection Agency, Research Triangle Park,
North Carolina. (NTIS PB81-200529)

The computer code is available on magnetic tape from

Computer Products

National Technical Information Service
U.S. Department of Commerce
Springfield, VA 22161

Telephone: (703) 487-4650

UAM is an urban-scale, three-dimensional, grid-type, numerical
simulation model. The model incorporates a condensed
photochemical kinetics mechanism for urban atmospheres. The
UAM is designed for computing ozone (O3) concentrations under
short-term, episodic conditions lasting one or two days resulting
from emissions of oxides of nitrogen (NOy) and volatile organic
compounds (VOC). The model treats urban VOC emissions as
their carbon-bond surrogates.

Recommendations for Regulatory Use: UAM is appropriate for the following

applications

. single urban areas having significant ozone attainment
problems in the absence of interurban emission transport

J one-hour averaging times
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° Offshore and Coastal Dispersion Model (OCD)

Reference:

Availability:

Abstract:

Hanna, S.R., L.L. Schulman, R.J. Paine and J.E. Pleim (1984):
The Offshore and Coastal Dispersion (OCD) Model User’s Guide, Re-
vised. OCS Study MMS 84-0069. Environmental Research and
Technology, Inc., Concord, Massachusetts (NTIS PB86-159803)

The above user’s guide is available for $40.95 from NTIS. The
computer tape is available from NTIS as PB85-246106 at a cost
of $800. Technical contact is

Minerals Management Service

ATTN: Mitchell Baer

12203 Sunrise Valley Drive, Mail Stop 644
Reston, VA 22091

OCD is a straight-line Gaussian model developed to determine
the impact of offshore emissions from point sources on the air
quality of coastal regions. OCD incorporates overwater plume
transport and dispersion as well as changes that occur as the
plume crosses the shoreline. Hourly meteorological data are
needed from both offshore and onshore locations. These include
water surface temperature, overwater air temperature, and rela-
tive humidity.

Some of the key features include platform building downwash,
partial plume penetration into elevated inversions, direct use of
turbulence intensities for plume dispersion, interaction with the
overland internal boundary layer, and continuous shoreline fumi-
gation.

Recommendations for Regulatory Use: The Minerals Management Service has
recommended OCD for emissions located on the outer continental shelf (Federal
Register 50, 12248, 28 March 1985). OCD is applicable for overwater sources
where onshore receptors are below the lowest source height. Where onshore re-
ceptors are above the lowest source height, offshore plume transport and disper-
sion may be modeled on a case-by-case basis in consultation with the U.S. EPA
regional office.
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14.1.2 The EPA’s Alternative Models

The U.S. EPA’s list of alternative air quality models is presented below:

Air Quality Display Model (AQDM)

Air Resources Regional Pollution Assessment (ARRPA) Model
APRAC-3

AVACTA I

COMPTER

ERT Air Quality Model (ERTAQ)

ERT Visibility Model

HIWAY-2

Integrated Model for Plumes and Atmospheric Chemistry in Com-
plex Terrain (IMPACT)

LONGZ
Maryland Power Plant Siting Program Model (PPSP)
Mesoscale Puff Model (MESOPUFF II)

Mesoscale Transport Diffusion and Deposition Model for Industrial

Sources (MTDDIS)
Models 3141 and 4141

MULTIMAX

Multiple Point Source Diffusion Mode! (MPSDM)
Multi-Source Model (SCSTER)

Pacific Gas and Electric Plume 5 Model
PLMSTAR Air Quality Simulation Model

Plume Visibility Model (PLUVUE II)

Point, Area, Line Source Algorithm (PAL)
Random Walk Advection and Dispersion Model (RADM)
Reactive Plume Model (RPM-II)

Regional Transport Model (RTM-II)

SHORTZ

Simple Line-Source Model (GMLINE)



14.1 U.S. EPA Models and UNAMAP 367

. Texas Climatological Model (TCM)
J Texas Episodic Model (TEM)

A brief description of each of these models is presented below.
] Air Quality Display Model (AQDM)

Reference: TRW Systems Group (1969): Air Quality Display Model. Prepared
for National Air Pollution Control Administration, DHEW, U.S.
Public Health Service, Washington, D.C. (NTIS PB189194)

Availability:  The above user’s guide is available from NTIS at a cost of $16.95.
This model is available at no cost in the form of a punched card
deck from

Library Services

MD-35

U.S. Environmental Protection Agency
Research Triangle Park, North Carolina 27711
ATTN: Ann Ingram

Abstract: AQDM is a climatological steady-state Gaussian plume model
that estimates annual arithmetic average sulfur dioxide and par-
ticulate concentrations at ground level in urban areas. A statistical
model based on Larsen (1971) is used to transform the average
concentration data from a limited number of receptors into ex-
pected geometric mean and maximum concentration values for
several different averaging times.

° Air Resources Regional Pollution Assessment (ARRPA) Model

Reference: Mueller, S.F., R.J. Valente, T.L. Crawford, A.L. Sparks, and L.L.
Gautney, Jr. (1983): Description of the Air Resources Regional Pollu-
tion Assessment (ARRPA) Model. Document TVA/ONR/AQB-83/14.
Tennessee Valley Authority, Muscle Shoals, Alabama.

Availability:  The computer code and sample input for this model on magnetic
tape and a copy of the user’s guide are available from
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Abstract:

Computer Services Development Branch

Office of Natural Resources and Economic Development
Tennessee Valley Authority

OSWHA ,

Muscle Shoals, AL 35660

Telephone: (205) 386-2985

A hard copy of the model output corresponding to the sample
input is also available. The cost of copying model information to a
buyer-supplied 2400-ft, high density tape is estimated to be about
$100. The user’s guide is free of charge.

The ARRPA model is a medium/long-range segmented-plume
model. It is designed to compute air concentrations and surface
dry mass deposition of sulfur dioxide and sulfate. A unique fea-
ture of the model is its use of prognostic meteorological output
from the National Weather Service’s Boundary Layer Model
(BLM). Boundary-layer conditions are computed by the BLM on a
grid with a spatial resolution of 80 km, and are archived in inter-
vals of three hours. BLM output used by this model includes
three~dimensional wind field components and potential tempera-
ture at ten height levels from the surface through 2000 m above
the surface.

° APRAC-3

Reference:

Availability:

Abstract:

Simmon, P.B., R.M. Patterson, FL. Ludwig, and L.B. Jones
(1981): The APRAC-3/Mobile 1 Emissions and Diffusion Modeling
Package. Publication EPA 909-9-81-002. U.S. Environmental
Protection Agency, Region IX, San Francisco, California. (NTIS
PB82-103763)

This model is available as part of UNAMAP (Version 6).

APRAC-3 computes hourly average carbon monoxide concentra-
tions for any urban location. The model calculates contributions
from dispersion on various scales: extraurban, from freeway, ar-
terial, and feeder street sources; and local, from dispersion within
a street canyon. It requires an extensive traffic inventory for the
city of interest. APRAC-3, as it exists on UNAMAP (Version 6),
has been updated with Mobile 2 emission factors.
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L] AVACTA 11

Reference:

Availability:

Abstract:

Zannetti, P., G. Carboni, and R. Lewis (1985): AVACTA II User’s
Guide (Release 3). Technical Report AV-OM-85/520, AeroViron-
ment Inc., Monrovia, California.

A magnetic tape copy of the FORTRAN coding and the user’s
guide are available at a cost of $2,500 (nonprofit organization) or
$3,500 (other organizations) from

AeroVironment Inc.

825 Myrtle Avenue
Monrovia, CA 91016
Telephone: (818) 357-9983

The AVACTA 1I model is a Gaussian model in which atmospheric
dispersion phenomena are described by the evolution of plume
elements, either segments or puffs. The model can be applied for
short-time (e.g., one-day) simulations in both transport and calm
conditions. .

The user is given flexibility in defining the computational domain,
the three-dimensional meteorological and emission input, the re-
ceptor locations, the plume-rise formulas, the sigma formulas,
etc. Without explicit user’s specifications, standard default values
are assumed.

AVACTA 1 provides both concentration fields on the user-speci-
fied receptor points, and dry/wet deposition patterns throughout
the domain. The model is particularly oriented to the simulation
of the dynamics and transformation of sulfur species (SO, and
§04), but can handle virtually any pair of primary-secondary pol-
lutants.

° COMPTER

Reference:

Availability:

State of Alabama (1980): COMPTER Model User’s Guide. Alabama
Department of Environmental Management, Air Division,
Montgomery, Alabama.

This model is available to users for tape and reproduction
charges. If a tape is sent, the reproduction is free. Send tape and
desired format and specifications to
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Abstract:

Mr. Richard E. Grusnick

Chief, Air Division

Alabama Department of Environmental Management
1751 Federal Drive

Montgomery, AL 36109

COMPTER is based on the Gaussian steady-state technique appli-
cable to both urban and rural areas. The model does the follow-
ing: (a) determines maximum 24-hour, 3-hour, 1-hour and
variable-hour concentrations for both block and running aver-
ages; (b) considers elevated terrain with the standard plume-
chopping technique or stability dependent plume path trajectory;
(c) uses annual hourly meteorological data in the CRSTER
preprocessor format; (d) uses Pasquill-Gifford stability curves;
(e) allows for stability class substitution in the stable categories.
Typical model use is for rural areas with moderate to low terrain
features.

° ERT Air Quality Model (ERTAQ)

Reference:

Auvailability:

Abstract:

Environmental Research & Technology, Inc. (1980): ERTAQ User’s
Guide. Document M-0186-001E. Environmental Research &
Technology, Inc., Concord, Massachusetts.

The above report and a computer tape are available from

Computer Products

National Technical Information Service
U.S. Department of Commerce

5825 Port Royal Road

Springfield, Virginia 22161

Telephone: (703) 487-4650

ERTAQ is a multiple point, line and area source dispersion model
that uses the univariate Gaussian formula with multiple reflec-
tions.

With the fugitive dust option, entrainment of particulates from
ground-level sources and subsequent deposition are accountable.
The model offers an urban/rural option and calculates long-term
or worst-case concentrations due to arbitrarily located sources for
arbitrarily located receptors above or at ground level. Background
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concentrations and calibration factors at each receptor can be
user specified. Unique flexibility is afforded by postprocessing
storage and manipulation capability.

° ERT Visibility Model

Reference: Drivas, P.J., M. Savithri, and D.W. Heinold (1980): ERT Visibility
Model, Version 3, Technical Description and User’s Guide. Document
M2020-001. Environmental Research & Technology, Inc., Con-
cord, Massachusetts.

Availability:  The above report and a computer tape are available from:
Computer Products
National Technical Information Service
U.S. Department of Commerce
5825 Port Royal Road
Springfield, VA 22161
Telephone: (703) 487-4650

Abstract: The ERT visibility model is a Gaussian dispersion model designed
to estimate visibility impairment for arbitrary lines of sight due to
isolated point source emissions by simulating gas-to-particle con-
version, dry deposition, NO-to-NO, conversion, and linear radia-
tive transfer.

° HIWAY-2

Reference:  Petersen, W.B. (1980): User’s Guide for HIWAY-2. Publication
EPA-600/8-80-018. U.S. Environmental Protection Agency,
ESRL, Research Triangle Park, North Carolina. (NTIS
PB80-227-556)

Availability:  This model is available as part of UNAMAP (Version 6).

Abstract: HIWAY-2 can be used to estimate the concentrations of nonreac-

tive pollutants from highway traffic. This steady-state Gaussian
model can be applied to determine air pollution concentrations at
receptor locations downwind of “at-grade” and “cut-section”
highways located in relatively uncomplicated terrain. The model is
applicable for any wind direction, highway orientation, and recep-
tor location. The model was developed for situations where hori-
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zontal wind flow dominates. The model cannot consider comple>
terrain or large obstructions to the flow such as buildings or large
trees.

° Integrated Model for Plumes and Atmospheric Chemistry in Complex
Terrain (IMPACT)

Reference:

Availability:

Abstract:

Fabrick, A.J., and P.). Haas (1980): User Guide to IMPACT: Ar.
Integrated Model for Plumes and Atmospheric Chemistry in Complex
Terrain. Document DCN 80-241-403-01. Radian Corporation,
8501 Mo-Pac Blvd., Austin, Texas.

A magnetic tape containing the IMPACT model, a set of test data,
and a copy of the IMPACT user’s guide are available for a cost of
$500 from

Howard Balentine
Senior Meteorologist
Radian Corporation
Post Office Box 9948
Austin, TX 78766

IMPACT is an Eulerian, three-dimensional, finite-difference grid
model designed to calculate the impact of pollutants, either inert
or reactive, in simple or complex terrain, emitted from either
point or area sources. It automatically treats single or multiple
point or area sources, the effects of vertical temperature stratifi-
cations on the wind and diffusion fields, shear flows caused by
the atmospheric boundary layer or by terrain effects, and chemi-
cal transformations.

° LONGZ

Reference:

Availability:

Abstract:

Bjorklund, J.R., and J.F. Bowers (1982): User’s Instructions for the
SHORTZ and LONGZ Computer Programs, Volumes I and II. Publi-
cation EPA 903/9-82-004. U.S. Environmental Protection
Agency, Region III, Philadelphia, Pennsylvania.

The model is available as part of UNAMAP (Version 6).

LONGZ uses the steady-state univariate Gaussian plume formu-
lation for both urban and rural areas in flat or complex terrain to
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calculate long-term (seasonal and/or annual) ground-level
ambient air concentrations attributable to emissions from up to
14,000 arbitrarily placed sources (stacks, buildings and area
sources). The output consists of the total concentration at each
receptor due to emissions from each user-specified source or
group of sources, including all sources. An option that considers
losses due to deposition (see the description of SHORTZ) is
deemed inappropriate by the authors for complex terrain, and is
not discussed here.

° Maryland Power Plant Siting Program (PPSP) Model

References:

Availability:

Abstract:

Brower R. (1982): The Maryland Power Plant Siting Program
(PPSP) Air Quality Model User’s Guide. Ref. No. PPSP-MP-38.
Prepared for Maryland Department of Natural Resources, by En-
vironmental Center, Martine Marietta Corporation, Baltimore,
Maryland. (NTIS PB82-238387)

Weil, J.C., and R.P. Brower (1982): The Maryland PPSP Dispersion
Model for Tall Stacks. Ref. No. PPSP-MP-36. Prepared for Mary-
land Department of Natural Resources, by Environmental Center,
Martine Marietta Corporation, Baltimore, Maryland. (NTIS
PB82-219155)

Two reports referenced above are available from NTIS. The
model code and test data are available on magnetic tape for a cost
of $210 from

Power Plant Siting Program
Department of Natural Resources
Tawes State Office Building
Annapolis, MD 21401

ATTN: Dr. Michael Hirshfield

PPSP is a Gaussian dispersion model applicable to tall stacks in
either rural or urban areas, but in terrain that is essentially flat
(on a scale large compared to the ground roughness elements).
The PPSP model follows the same general formulation and com-
puter coding as CRSTER, also a Gaussian model, but differs in

* four major ways. The differences are in the scientific formulation

of specific ingredients or “sub-models” to the Gaussian model
and are based on recent theoretical improvements as well as sup-
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porting experimental data. The differences are the following:
(1) stability during daytime is based on convective scaling instead
of the Turner criteria; (2) Briggs’s dispersion curves for elevated
sources are used; (3) Briggs’s plume-rise formulas for convective
conditions are included; and (4) plume penetration of elevated
stable layers is given by Briggs’ (1984) model.

o Mesoscale Puff Model (MESOPUFTF II)

Reference:

Availability:

Abstract:

Scire, J.S., F.W. Lurmann, A. Bass, and S.R. Hanna (1984):
User’s Guide to the Mesopuff II Model and Related Processor Pro-
grams. Publication EPA 600/8-84-013. U.S. Environmental Pro-
tection Agency, Research Triangle Park, North Carolina. (NTIS
PB84-181775)

This model is available as part of UNAMAP (Version 6).

MESOPUFF 1I is a short-term, regional-scale puff model de-
signed to calculate concentrations of up to five pollutant species
(80,, $0O4, NO,, HNOs, NO5 ). Transport, puff gtowth, chemical
transformation, and wet and dry deposition are accounted for in
the model.

° Mesoscale Transport Diffusion and Deposition Model for Industrial
Sources (MTDDIS)

Reference:

Auvailability:

Abstract:

Wang, L.T., and T.L. Waldron (1980): User’s Guide for MTDDIS
Mesoscale Transport, Diffusion, and Deposition Model for Industrial
Sources. EMSC6062.1UR(R2). Combustion Engineering, Newbury
Park, California.

a magnetic tape copy of the FORTRAN coding and the user’s
guide are available for a cost of $100 from

Dr. I.T. Wang

Combustion Engineering

Environmental Monitoring and Services, Inc.
2421 West Hillcrest Drive

Newbury Park, CA 19320

MTDDIS is a variable-trajectory Gaussian puff model applicable
to long-range transport of point source emissions over level or
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rolling terrain. It can be used to determine 3-hour maximum and
24-hour average concentrations of relatively nonreactive pollut-
-ants from up to ten separate stacks.

] Models 3141 and 4141

Reference: Enviroplan, Inc. (1981): User’s Manual for Enviroplan’s Model 3141
and Model 4141. Enviroplan, Inc., West Orange, New Jersey.

Availability: A magnetic tape copy of the FORTRAN coding and the user’s
guide are available for a cost of $1,900 from

Environplan, Inc.
59 Main Street
West Orange, NJ 07052

Abstract: Models 3141 and 4141 are modifications of CRSTER (UNAMAP
VERSION 3) and are applicable to complex terrain, particularly
where receptor elevation equals or exceeds the stack-top eleva-
tion. The model uses intermediate ground displacement proce-
dures and dispersion enhancements developed from an aerial
tracer study and ground-level concentrations measured for a
power plant located in complex terrain.

° MULTIMAX

Reference: Moser, J.H. (1979): Multimax: An Air Dispersion Modeling Program
Jor Multiple Sources, Receptors, and Concentration Averages. Shell
Development Company, Westhollow Research Center, P.O.
Box 1380, Houston, Texas. (NTIS PB80-170178)

Availability:  The above report is available from NTIS ($16.95 for paper copy;
$5.95 on microfiche). The access number for the computer tape
for MULTIMAX is PB80-170160, and the cost is $370.00. Re-
quests should be sent to

Computer Products

National Technical Information Service
U.S. Department of Commerce

5825 Port Royal Road

Springfield, VA 22161

Telephone: (703) 487-4650
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Abstract:

MULTIMAX is a Gaussian plume model applicable to both urban
and rural areas. It can be used to calculate highest and second-
highest concentrations for each of several averaging times due to
up to 100 sources arbitrarily located.

] Multiple Point Source Diffusion Model (MPSDM)

Reference:

Availability:

Abstract:

Environmental Research & Technology, Inc. (1984): User’s guide
to MPSDM. Document PB881585. Environmental Research &
Technology, Inc., Concord, Massachusetts.

The above report and a computer tape are available from

Computer Products

National Technical Information Service
U.S. Department of Commerce

5825 Port Royal Road

Springfield, VA 22161

Telephone: (703) 487-5650

MPSDM is a steady-state Gaussian dispersion model designed to
calculate, in sequential mode or in “case-by-case” mode, concen-
trations of nonreactive pollutants resulting from single or multiple
source emissions. The MPSDM model may be used for sources
located in flat or complex terrain, in a univariate (g;) or bivariate
(ay, 0;) mode. Sufficient flexibility is allowed in the specification
of model parameters to enable the MPSDM user to duplicate re-
sults that would be obtained from many other Gaussian point-
source models. A number of features are incorporated to facilitate
site-specific model validation studies.

° Multi-Source (SCSTER) Model

Reference:

Malik, M.H., and B. Baldwin (1980): Program Documentation for
Multi-Source  (SCSTER) Model. Program documentation
EN7408SS. Southern Company Services, Inc., Technical Engi-
neering Systems, 64 Perimeter Center East, Atlanta, Georgia.
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The SCSTER model and user’s manual are available at no charge
to a limited number of persons through Southern Company Serv-
ices. A magnetic tape must be provided by those desiring the
model. Requests should be directed to

Mr. Bryan Baldwin

Research Program Supervisor
Air Quality Program
Southern Company Services
P.O. Box 2625

Birmingham, AL 35202

SCSTER is a modified version of the EPA CRSTER model. The
primary distinctions of SCSTER are its ability to consider multiple
sources that are not necessarily collocated, its enhanced receptor
specifications, its variable plume height terrain adjustment proce-
dures and plume distortion from directional wind shear.

® Pacific Gas and Electric PLUMES Model

Reference:

Availability:

Abstract:

Pacific Gas and Electric (1981): User’s Manual for Pacific Gas and
Electric PLUMES Model. San Francisco, California.

The user’s manual will be supplied for cost of reproduction. An
IBM version of the model can be obtained on a user-supplied tape
free of charge from

Mr. Robert N. Swanson

Pacific Gas and Electric Company
245 Market Street, RM 451

San Francisco, CA 94106

PLUMES is a steady-state Gaussian plume model applicable to
both rural and urban areas in uneven terrain. Pollutant concentra-
tions at 500 receptors from up to 10 sources with up to 15 stacks
each can be calculated using up to 5 meteorological inputs. The
model in its “basic” mode is similar to CRSTER and MPTER.
Several options are available that allow better simulation of at-
mospheric conditions and improved model outputs. These options
allow plume rise into or through a stable layer and crosswind
spread of the plume by wind directional shear with height, initial



378 Chapter 14: Available Computer Packages

plume expansion, mean (advective) wind speed, terrain consid-
erations, and chemical transformation of pollutants.

Differences between PLUMES and CRSTER are in the following
areas: stability class determination, hourly mixing height
schemes, hourly stable layer data, randomization of wind direc-
tion, extent of data set required for preprocessing meteorological
data inputs.

° PLMSTAR Air Quality Simulation Model

Reference:

Availability:

Abstract:

Lurmann, F.W., D.A. Godden, and H. Collins (1985): User’s
Guide to the PLMSTAR Air Quality Simulation Model. ERT Docu-
ment M-2206-100, Environmental Research & Technology, Inc.,
Newbury Park, California.

The above report and a computer tape are available from

Computer Products

National Technical Information Service
U.S. Department of Commerce

5825 Port Royal Road

Springfield, VA 22161

Telephone: (703) 487-4650

PLMSTAR is a mesoscale Lagrangian photochemical model de-
signed to predict atmospheric concentrations of O3, NO., HNO;
PAN, SO,, S04 from reactive hydrocarbons, NO, and SO, emis-
sions. It is intended to simulate the behavior of pollutants in
chemically reactive plumes resulting from major point source
emissions. The model’s Lagrangian air parcel is subdivided into a
five-layer/nine-column domain of computational cells. The ap-
proach allows for realistic simulation of the combined effects of
atmospheric chemical reactions and pollutant dispersion in the
horizontal and vertical directions. Other key features of the model
include the ability to generate trajectories at any level of a three-
dimensional, divergence-free wind field; the ability to calculate
and use the time- and space-varying surface deposition of pollut-
ants; an up-to-date O3/RHC/NO,/SO, chemical mechanism that
uses eight classes of reactive hydrocarbons; the ability to handle
both point and area source emissions simultaneously; and the
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ability to simulate overwater conditions and land/water transi-
tions.

° Plume Visibility Model (PLUVUE II)

Reference:

Availability:

Abstract:

Seigneur, C., C.D. Johnson, D.A. Latimer, R.W. Bergstrom, and
H. Hogo (1984): User’s Manual for the Plume Visibility Model
(PLUVUE II). Publication EPA-600/8-84-005. U.S. Environmental
Protection Agency, Research Triangle Park, North Carolina.
(NTIS PB84-158302)

This model is available as part of UNAMAP (Version 6).

The Plume Visibility Model (PLUVUE 1) is a computerized
model used for estimating visual range reduction and atmospheric
discoloration caused by plumes resulting from the emissions of
particles, nitrogen oxides and sulfur.oxides from a single emis-
sion source. PLUVUE II predicts the transport, dispersion,
chemical reactions, optical effects and surface deposition of point
or area source emissions. Addenda to the user’s manual were
prepared in February 1985 to allow the execution of PLUVUE II
and test cases on the UNIVAC computer. The addenda are in-
cluded in the UNAMAP (Version 6) documentation.

° Point, Area, Line Source Algorithm (PAL-DS)

Reference:

Availability:

Abstract:

Petersen, W.B. (1978): User’s Guide for PAL — A Gaussian-Plume
Algorithm for Point, Area, and Line Sources. Publication EPA-600/
4-78-013. Office of Research and Development, Research Trian-
gle Park, North Carolina. (NTIS PB281306)

Rao, K.S., and H.F. Snodgrass (1982): PAL-DS Model: The PAL
Model Including Deposition and Sedimentation. Publication
EPA-600/8-82-023. Office of Research and Development,
Research Triangle Park, North Carolina. (NTIS PB83-117739)

This model is available as part of UNAMAP (Version 6).

PAL-DS is an acronym for this point, area, and line source algo-
rithm and is a method of estimating short-term dispersion using
Gaussian plume steady-state assumptions. The algorithm can be
used to estimate concentrations of nonreactive pollutants at
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99 receptors for averaging times of 1 to 24 hours, for a limited
number of point, area, and line sources (99 of each type). This
algorithm is not intended for application to entire urban areas but
to assess the impact on air quality, on scales of tens to hundreds
of meters, of portions of urban areas such as shopping centers,
large parking areas, and airports. Level terrain is assumed. The
Gaussian point source equation estimates concentrations from
point sources after determining the effective height of emission
and the upwind and crosswind distance of the source from the
receptor. Numerical integration of the Gaussian point source
equation is used to determine concentrations from the four types
of line sources. Subroutines are included that estimate concentra-
tions for muitiple lane line and curved path sources, special line
sources (line sources with endpoints at different heights above
ground), and special curved path sources. Integration over the
area source, which includes edge effects from the source region,
is done by considering finite line sources perpendicular to the
wind at intervals upwind from the receptor. The crosswind inte-
gration is done analytically; integration upwind is done numeri-
cally by successive approximations. The PAL-DS model uses
Gaussian plume-type diffusion-deposition algorithms based on
analytical solutions of a gradient-transfer model. The PAL-DS
model can treat deposition of both gaseous and suspended par-
ticulate pollutants in the plume since gravitational settling and dry
deposition of the particles are explicitly accounted for. The ana-
lytical diffusion-deposition expressions in the PAL-DS model, in
the limit when pollutant settling and deposition velocities are zero,
reduce to the usual Gaussian plume diffusion algorithms.

° Random-walk Advection and Dispersion Model (RADM)

References:

Austin, D.I., A.W. Bealer, and W.R. Goodin (1981): Random-
Walk Advection and Dispersion Model (RADM), User’s Manual.
Dames & Moore, Los Angeles, California.

Runchal, AK., W.R. Goodin, A.W. Bealer, D.I. Austin (1981):
Technical Description of the Random-Walk Advection and Dispersion
Model (RADM). Dames & Moore, Los Angeles, California.
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A magnetic tape of the computer code and the user’s manual are
available for a cost of $440.00 from

Mr. C. James Olsten

Dames & Moore

445 South Figueroa Street
Suite 3500

Los Angeles, CA 90071-166S5

RADM is a Lagrangian dispersion model that uses the random-
walk method to simulate atmospheric dispersion. The technical
procedure involves tracking tracer particles having a given mass
through advection by the mean wind and diffusion by the random
motions of atmospheric turbulence. Turbulent movement is calcu-
lated by determining the probability distribution of particle move-
ment for a user-defined time step. A random number between
0 and 1 is then computed to determine the distance of particle
movement according to the probability distribution. A large num-
ber of particles is used to statistically represent the distribution of
pollutant mass. Concentrations are calculated by summing the
mass in a volume around the receptor of interest and dividing the
total mass by the volume. Concentrations can be calculated for
any averaging time. RADM is applicable to point and area
sources.

o Reactive Plume Model (RPM-II)

Reference:

Availability:

D. Stewart, M. Yocke, and M.-K. Liu (1981): Reactive plume
model — RPM-II, User’s guide. Publication EPA-600/8-81-021.
U.S. Environmental Protection Agency, ESRL, Research Triangle
Park, North Carolina. (NTIS PB82-230723)

The above report is available from NTIS ($16.95 for paper copy;
$5.95 on microfiche). The access number for the computer tape is
PB83-154898, and the cost is $460.00. Requests should be sent to

Computer Products

National Technical Information Service
U.S. Department of Commerce
Springfield, VA 22161

Telephone: (703) 487-4650
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Abstract:

The Reactive Plume Model, RPM-II, is a computer model for esti-
mating short-term concentrations of primary and secondary pol-
lutants resulting from point or area source emissions. The model
is capable of simulating the complex interaction of plume disper-
sion and nonlinear photochemistry. Two main features of the
model are (1) the horizontal resolution within the plume, which
offers a more realistic treatment of the entrainment process, and
(2) its flexibility with regard to choices of chemical kinetic mecha-
nisms.

° Regional Transport Model (RTM-II)

Reference:

Availability:

Abstract:

Morris, R.E., D.A. Stewart, and M.-K. Liu (1982): Revised User’s
Guide to the Regional Transport Model - Version II. Publication
SYSAPP-83/022. Systems Applications Inc., San Rafael,
California.

The computer code is available on magnetic tape for a cost of
$100 (which includes the user’s manual) from

Systems Applications, Inc.
101 Lucas Valley Road
San Rafael, CA 94903

The Regional Transport Model (RTM-II) is a computer-based air
quality grid model whose primary use is estimating the distribu-
tion of air pollution from multiple point sources and area sources
at large distances (on the scale of several hundred to a thousand
kilometers). RTM-II offers significant advantages over other
long-range transport models because it is a quasi-three-dimen-
sional hybrid (grid plus Lagrangian puff) approach to the solution
of the advection-diffusion equation. Furthermore, its formulation
allows the treatment of spatially and temporarily varying wind,
mixing depths, diffusivity, and transformation rate fields. It is
also capable of treating spatially varying surface depletion proc-
esses. While the modeling concept is capable of predicting con-
centration distributions of many pollutant species (e.g., NO,, CO,
TSP, etc.), the most notable applications of the model to date
focus on the long-range transport and transformation of SO, and
sulfates.
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. SHORTZ

Reference:

Availability:

Abstract:

Bjorklund, J.R., and J.F. Bowers (1982): User’s Instructions for the
SHORTZ and LONGZ Computer Programs, Volumes I and II. Publi-
cation EPA-903/9-82-0004a and b, U.S. Environmental Protec-
tion Agency, Region INl, Philadelphia, PA.

This model is available as part of UNAMAP (Version 6).

SHORTZ uses the steady-state bivariate Gaussian plume formu-
lation for both urban and rural areas in flat or complex terrain to
calculate ground~level ambient air concentrations. It can calculate
1-hour, 2-hour, 3-hour, etc., average concentrations due to emis-
sions from stacks, buildings and area sources for up to 300 arbi-
trarily placed sources. The output -consists of the total concentra-
tion at each receptor due to emissions from each user-specified
source or group of sources, including all sources. If the option for
gravitational settling is invoked, analysis cannot be accomplished
in complex terrain without violating mass continuity.

° Simple Line-Source Model (GMLINE)

Reference:

Availability:

Abstract:

Chock, D.P. (1980): User’s Guide for the Simple Line-Source Model
Jor Vehicle Exhaust Dispersion Near a Road. Environmental Science
Department, General Motors Research Laboratories, Warren,
Michigan.

Copies of the above reference are available without charge from

Dr. D.P. Chock

Environmental Science Department
General Motors Research Laboratories
General Motors Technical Center
Warren, MI 48090

The user’s guide contains the short algorithm of the model.

GMLINE is a simple steady-state Gaussian plume model that can
be used to determine hourly (or half-hourly) averages of exhaust
concentrations within 100m from a roadway on relatively flat ter-
rain. The model allows for plume rise due to the heated exhaust,
which can be important when the crossroad wind is low. It also
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uses a new set of vertical dispersion parameters that reflects the

influence of traffic-induced turbulence.

° Texas Climatological Model (TCM-2)

Reference:

Availability:

Abstract:

Staff of the Texas Air Control Board (1980): User’s Guide to the
Texas Climatological Model (TCM). Texas Air Control Board, Per-
mits Section, 6330 Highway 290 East, Austin, Texas.

The TCM-2 model is available from the Texas Air Control Board
at the following cost:

User’s manual only $20.00
User’s manual and model $80.00

(magnetic tape)

Requests should be directed to

Data Processing Division
Texas Air Control Board
6330 Highway 290 East
Austin, TX 78723

TCM is a climatological steady-state Gaussian plume model for
determining long-term (seasonal or annual arithmetic) average
pollutant concentrations of nonreactive pollutants.

® Texas Episodic Model (TEM-8)

Reference:

Availability:

Staff of the Texas Air Control Board (1979): User’s Guide to the
Texas Episodic Model. Texas Air Control Board, Permits Section,
6330 Highway 290 East, Austin, TX.

The TEM-8 model is available from the Texas Air Control Board
at the following costs:

User’s manual only $20.00 ]
User’s manual and model $80.00

(magnetic tape)
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Requests should be directed to

Abstract:

Data Processing Division
Texas Air Control Board
6330 Highway 290 East
Austin, TX 78723

TEM is a short-term, steady-state Gaussian plume model for de-
termining short-term concentrations of nonreactive pollutants.

14.2 OTHER MODELS

Many other models are available for air quality applications. Some are
listed below in alphabetical order.

ACID, a receptor-oriented backward trajectory model for long-
range transport and deposition (Samson et al., 1982)

ADEPT, a decision framework software to aid in the analysis of
policy alternatives for acidic deposition (EPRI, 1989)

ADPIC, a particle-in-cell model (Lange, 1978)

Air Quality Model Performance Assessment Package (Bencala and
Seinfeld, 1979)

ARAMS, the Advanced Regional Atmospheric Modeling System, a

generalized, comprehensive and flexible numerical weather predic-
tion system (Colorado State University)

ATMOS1, a diagnostic wind model for wind simulations in com-
plex terrain (Davis et al., 1984; King and Bunker, 1984)
CALGRID, a new three-dimensional Eulerian photochemical
model with advanced mechanisms for dry and wet deposition
(Yamartino et al., 1989)

COMPLEX I and II, Gaussian dispersion models for complex ter-
rain applications (Gulfreund et al., 1983)

CTDM, a complex terrain dispersion model (Strimaitis, 1986)

DIFKIN, a Lagrangian multi-box photochemical model (Martinez
et al., 1973)
DWM, a diagnostic wind model capable of generating three-

dimensional wind fields in complex terrain from limited observa-
tions (Douglas and Kessler, 1988)
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EKMA, Empirical Kinetic Modeling Approach, for simple simula-
tions of the effects of O3 control strategies (Dodge, 1977)
ENAMAP-2, a source-oriented Lagrangian model for long-range
transport and deposition (Nitz et al., 1983)

FEM3, a full three-dimensional model for heavy gas dispersion
(Ermak et al., 1981)

GD, a simple Gaussian model for heavy gas dispersion (Ermak et
al., 1981)

HOTMAUC, a three-dimensional hydrodynamic model for simulat-
ing higher order turbulence for atmospheric circulation (Yamada,
1985)

IBMAQ-2, a model for meteorological and dispersion simulations
(Shir and Shieh, 1976)

KAPPA-G, a non-Gaussian steady-state dispersion model
(Tirabassi et al., 1986)

Los Alamos Visibility Model, for visibility impairment computa-
tions (Williams et al., 1980 and 1981)

MASCON, a mass-consistent atmospheric flux model for meteoro-
logical simulations in complex terrain (Dickerson, 1978)

MATHEW, an objective meteorological model (Sherman, 1978)
MC-LAGPAR 1II, a Monte-Carlo Lagrangian particle model
(Zannetti et al., 1988)(*)

MINERVE, a mass-consistent wind field model for diagnostic
simulations (Geai, 1987)

MPRM, a general purpose computer processor for organizing avail-
able meteorological data into a format suitable for use by air qual-
ity dispersion models (available from SCRAM BBS)

NCAR/PSU/SUNY, a mesoscale meteorological model for regional
simulations (Chang et al., 1987)

NMM, a primitive equation-mode numerical mesoscale model
(Pielke et al., 1983)

NOABL, an objective meteorological model (Phillips and Traci,
1978)

(*) An improved version of this code, MC-LAGPAR 111, is available. This code also comes as
a Macintosh II version, with fully interactive graphics and user-friendly interface.
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OZIPM-2, a program that generates city-specific isopleths to be
used in the EKMA methodology (Gipson, 1984)

PARIS, Plume-Airshed Reactive-Interactive System, an urban air
quality model that is capable of providing a detailed treatment of
large point source emissions by embedding one or more reactive
plume models into the UAM model (the UAM model is described
in Section 14.1.1) (Seigneur et al., 1983)

PHOENIX, a model for visibility impairment computations
(Eltgroth and Hobbs, 1979)

PRISE, a comprehensive model for plume rise and pollution disper-
sion (Henderson-Sellers, 1987)

PTPLU, a model for estimating the location of the maximum
short-term concentration (Pierce et al., 1982)

RAPTAP, a Lagrangian particle model for Monte Carlo dispersion
simulation (Yamada and Bunker, 1988)

RDV 2.0, a relief valve discharge screening model (available from
SCRAM BBS)

REM 11, a Lagrangian single-box photochemical model (Drivas et
al., 1977)

RIVAD, a plume-segment Lagrangian model for regional transport
and deposition simulation (SAI, 1984)

RTDM, a sequential Gaussian plume model designed to estimate
ground-level concentrations in rough terrain (Paine and Egan,
1987)

SCIMP, Second-Order Closure Integrated Plume Model, a plume
methodology using second-order closure techniques (Sykes et al.,
1989b)

SCIPUFF, Second-Order Integrated Puff Model, a puff methodol-
ogy using second-order closure techniques (Sykes et al., 1989c)

SCREEN, a PC-compatible companion to the revised screening
procedures developed by the U.S. EPA to estimate air quality im-
pact of stationary sources (U.S. EPA, 1988a)

SEM, Stack Exhaust Model, for advanced simulations of the initial
phase of the plume, including its buoyant rise and bending-over
phase (Sykes et al., 1989a)

SLAB, a layer-averaged conservation equation model for heavy gas
dispersion (Ermak et al., 1981)
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SMOG, a photochemical model for ozone simulations (Allen and
Munger, 1981)

TRACE, a Lagrangian box photochemical model (Tran, 1981)

URBMET (3D version), a prognostic meteorological model
(Bornstein et al., 1985)

VALLEY, a steady-state Gaussian model (Burt, 1980) in which
plume height is adjusted according to terrain elevation for stable
cases (available from SCRAM BBS)

VISCREEN, to predict the visual impact of a plume (U.S. EPA,
1988b)

3AM, the Annual Average Urban Airshed Model structure, which
uses routine emissions, meteorological and air quality data to pro-
vide hourly ozone concentrations over long periods of time (e.g.,
one year) (Tesche and McNally, 1989). The methodology includes
a plan for incorporating secondary PM,q aerosols and air toxics.

3D, a second-order closure mesoscale model (Yamada, 1978)

14.3 VAPOR CLOUD DISPERSION MODELS

Hanna and Drivas (1987) provide guidelines for use of vapor cloud disper-
sion models and review the available software for simulating source emissions
(e.g., tank rupture, pipe break, venting of runaway reaction), and transport/
diffusion phenomena of buoyant, nonbuoyant and dense gases. This review was
based on literature investigation and the analysis of questionnaires sent to

modelers.

Table 14-1 presents the models for which a questionnaire was completed,
while Table 14-2 summarizes the results from model questionnaires.
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14.4 Computer Systems for Chemical Emergency Planning 393
144 COMPUTER SYSTEMS FOR CHEMICAL EMERGENCY PLANNING

The U.S. EPA (1989) has identified the computer systems applicable to
Title I of the Superfund Amendments and Reauthorization Act of 1986, ie.,
those packages that are suitable for local planning and for assistance in emer-
gency response planning (e.g., hazard identification, vulnerability analysis
through modeling of the releases, risk analysis, regulatory requirements, etc.).

This preliminary list of computer applications and systems is presented to
Table 14-3.
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