















































































































































1- Introck '~tion ~EMS USER'S GUIDE

Make sure the terminal type is set it to either “1* or “2". If not,

PCPLOT commands is avallable by pressmg

Logon to the VAX by calhng the appropnate telephone number
Athtphonenimber} command.

Todo 1oad a VAX file to the PC:

1. Depressthe __£E key and | 3ss the :Fikey at the
same time to name the dest:natnon ﬁle This key
combination will be refered to as ALE,.. for the rest of
this section. include drive ~—d full ﬁle specification in
the name.

2. To copy the VAX file, enter AEE}E to accept the host
file. All terminal output will then be copied to the file you
named.

3. To dose the file, enter AELIEY
down

after the file has been

To upload a PC file to the VAX:

1. You must be in the line editor, EDIT, in insert mode, or
any ot r system mode which can accept input data.

; been

5. Exit from EDIT on the VAX to save the file.

When finished uploading or downioading using PCPLOT, enter
ALK to exit to DOS command level.

- END CHAPTER ONE -
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DISCLAIMER

Tt 5 document is a preliminary draft. It has not been released
formally by the Office of Toxic Substances, Office of Pesticides and
Toxic S stances, U.S. Environmental Protection Agency, and should not
at this stage be construed to represent Agency policy. It is being
circulated for comments on its technical merit and policy
implications. »

A number of copyrighted or trademarked computer software programs
have been mentioned in this user's guide. Mention of these software
prc zan does not : Ilect dorsement by EPA or GSC.
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TABLE 1-1.

Imp. entation Status of Models Available in GEMS

ENVIRONMENTAL MODEL OUTPUT GEMS PROMPTII .
MEDIA TO GEMS FILE CONTROLLED WITHIN
MODELED MODEL NAME MANAGEMENT PROMPTING MODEL
Air GAMS* No* Yes No
Air INPUFF Yes Yes No
Air PTMAX ] No )
1 PTDIS No No Yes
Air BOXMOD No No Yes
Surface Water EXAMS II** No Yes** Yes
Soil SESOIL Yes Yes No
Soil PRZM No No Yes
Groundv :er AT123D Yes Yes No
Groundwater SWIP Yes Yes No
Multimedia ENPART No Yes No
Multimedia TOX~-SCREEN Yes Yes No
Multimedia UTM-TOX No No No

* GA ; stands for GEMS Atmospheric Modeling Subsystem and consists
of the Industrial Source Complex Long-Term (ISCLT) model and the

TOXBOX urban area source model.

These models are able to access

data on the distribution of surrounding populations to calculate

exposures as well as environmental concet

-ations,

outputs to GEMS is expected to be completed in FY87.

** A front-

d is being imp

iented in GEMS for this model.
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2. MODEL SUMMARIES

Brief summaries of the models within the Modeling Operation are
given in the following subsections. These summaries are given to
provide the user with an overall view of the models. More detailed
information on any specific model may be ¢ tained from the model
documentation referenced >r each model.

The GSC user's guides for models with GEMS controlled prompting
are provided in the following appendices:

User's Gui¢ ;3 for GEMS Atmospt :ic Modeling
{ s (GAMS) INPUFF

o Appt X A

User's Guide for EXAMS II

o Appendix B
o Apperndix C - ier's Guides for SES( ., AT123D, and SWIP

User's Guides for ENPART and TOX-SCREEN

o Appendix D

The user's guide for EXAMS II will be released when the model is
completely implemented in GEMS. For the PRZM and UTM-TOX models, GSC
has installed them in GEMS without implementing model output to ( 1S
nor providing controlled prompting., Refer to Sections 2-8 and 2-13
for information related to these two models. The PTDIS, PTMAX and
BOXMOD air models also lack controlled prompting, and the model
outputs have not been implemented to GEMS. Refer to Sections 2-3, 2-
4, and 2-5 for information relate to these three models.

2-1
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The next two output sections are optional. If IPIC = 1, tl 1
intermediate concentrations are written every INC seconds. The time
period for which the ave; jes are appropriate is printed in the first
line of the intermediate concentration output. If IPCC = 1, then
information on each puff is printed each ITIME, in addition to average
concentrat >ns at each receptor. Finally, a table of average
concentrations is output, giving averages for each receptor for all
meteorological periods.

ac

Irwin, J.S. 1983. Estimating Plume Dispersion - A Comparison of
Se ‘ral Sigma Scher ., J. Climate Appl: M¢ 0rol, 22: 92-114,

rterson, W.B., Catalano, J.A,, N » Tey, and ¥ n, T (1984).
INPUFF - A SINGLE SOURCE GAUSSIAN PUFF DISPERSION ALGORITHM User's
Guide. Research Triangle Park, NC: U.S. Environmental Protection
Agency, Environmental Sciences Research Laboratory. Contract No. EPA
68-02-3750.

Turner, D.B. 1970. Workbook of Atmospl :ic Di: =rsion Estimates.

Office of Air Programs Publication No. AP-26 (NTIS PB 191 482).
Research Triangle Park, NC: U.S. Environmental Protection Agency.
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2.1.3 P X
Overview

PTMAX (Tu: er and Busse 1973) is a short-term atmospheric model
applical : to point sources. The model, which was obtained from EPA's
UNAMAP (User's Network for Applied Modeling of Air Pollution),
performs an analysis of the maximum hourly concentrations from a
single point source as a function of atmospheric stability and wind

speed.

The maximum ground-level hourly concentration estimated by PTMAX
may be used to screen various emission scenarios. The distance of
maximum concet :ation may be used to ¢ 3ign receptt« locations for
input to other models.

Mmoo § vude 4 men

PTMAX is a steady-state Gaussian plume point source model. It
assumes that the source is continuous, that none of the material
emitted is removed from the plume as it moves downwind, and that there
is complete reflection at the ground. The final plume height used for
each computation is determined using Briggs' plume rise methods.

Input

Input to the program consists of ambient air temperature and
characteristics of the source, such as emission rate, physical stack
height, and stack gas temperature. Either the stack gas volume flow
or both the stack gas velocity and inside diameter at the top of the
stack are required.

ot

Outputs of the program consist of effective height of emission,
maximum ground-level concentration, and distance of maximum
concentration from the release point for each condition of stability
and wind speed. This output is written directly to the user's
terminal and to a data file, FOR@77.DAT, under the user's computer
account directory. At the end of a PTMAX run, the output file may be
renamed, printed, and reviewed. Once the user returns to GEMS
oper: .on level from the PTMAX program, a saved output not
directly accessible from GEMS,

Reference
Turner D.B., and Busse A.D. 1973. ©User's guides to the interactive
version of three point source dispersion programs: PTMAX, PTDIS, and

PTMTP., Preliminary draft. Research Triangle Park, NC: U.S.
Environmental Protection Agency, Met rological Laboratory.

2-10













Output

Outputs of the program consist of a reiteration of all input
values, as well as the estimated values for the scavenging
coefficient, deposition spee and pollutant atmospheric concentration.
This output is written directly to the user's terminal and to a data
file, FOR(Z33.DAT, under the user's computer account directory. At the
end of a BOXMOD run, the output file may be renamed, printed, and
reviewed. Once the user returns to GEMS operation level from the
BOXMOD program, a saved output file is not directly accessible from
GEMS.

Refaran~a

Hanna, S.R. 1972. Dry ¢ »osition and precipitation scavenging in the
ATDL computer model for dispersion from multiple point and area
¢ s, € 3, TN: r 1 . N H
Diffusion Laboratory. ATDL Contribution File No. 7L.

Hanna, S.R. 1977. A stability correction term for a simple urban
dispersion 1 lel. Oak Ridge, TN: Air Resources Atmospheric Turbulence
and Diffusion Laboratory. ATDL Contribution File No. 77/15.

Hanna, S.R. 1980. Atmospheric removal processes for toxic chemicals.

Draft. ©Oak Ridge, TN: ATDL progress report to ORNL under EPA
Multimedia Modeling Project.
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Input

Three major data input files are require by EXAMS II: the
environmental data file, the chemical data file, and the loading data
file. The environmental data file contains information describing the
environment in terms of climactic, biological, hydrologic, and
sedimentary characteristics. Each of the variables required by the
data file has a direct bearing on the compound behavior. Monthly
values may be used for environn 1tal parameters or they may be
constrained to single time-invariant values within a given compartment
of the ecosystem. As such, those variables are termed "canonical"
descriptions of the environment and are regar :d as representing
average or typical values of the environment. The chemical 1ita file
contains information related to the various chemical characteristics
of the compound of interest. Examples of those dai requirements
include compound solubility, molecular weight, partition coefficients,
hydrolysis rate constants, and biodegradation ra . The loading data
file provides information concerning the compc '3 loading input to the
ecosystem, as well as to tI! system background loadings in stream
flow, rainfall, interflow, nonpoint source flow, and drift.

EXAMS II :  interactive interface, which allows a user to
have direct access to the input data files for data storing, updating,
and retrieval via simple commands. A generalized flowchart for EXAMS
II data entry is shown in Figure 2-3. :

Outout

EXAMS II cutput is comprised of up to 20 different types of tables
which include summaries of the input data used in the analysis; a tir
trace of the average concentrations during the simulation period;
distributions among aqueous chemical species at various times;
- locations of the minimum and maximum concentrations at various times;
the fate of the compc 1 in the form of the percent of loading, half-
life, and mass flux expressed for each of the transport and
transformatio processes considered; a post load decay kinetics
analysis, and the ultimate chemical concentrations and distribution in
the ecosystem and the time required for the system self-purification
after cessation of the chemical loading. A more detailed discussion
of the output tables is presented in the original EXAMS User's Manual
and System Documentation (EPA 1981), and in the updated Training Guide
and Reference Manual for EXAMS II (EPA 1984).

The complete model output is written to a data file, REPORT.DATA,
in the user's computer account directory. At the end of an EXAMS II
run, this data file may be renamed, printed, and reviewed.
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U. S. Environmental Protection Agency (EPA). 198l. Exposure Analysis
Modeling System (EXAMS): User Manual and System Documentation.
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U.S. Environmental Protection Agency (EPA). 1984, Exposure Analysis

Modeling System: Training Guide and Reference Manual for EXAMS II.
Athens, GA: U.S. Environmental Research Laboratory.
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Toarmasder

AT123D requires one input data file containing the following
information:

o - » title

o model execution specifications

o aquifer size and loading source size configurations
o soil and waste properties

o0 location coordinates where the solutions are esired

To facilitate the preparation of this input data file, GSC
developed an input data management system, AT123DIN (GSC 1983). This
system provides step-b itep prompts to assist the user in performing
the formulation, editing, and naming of the AT123D input data file. A
flow chart showing the steps required in creating an input dat file
using AT123DIN is shown in Figure 2-6.

Output
Output results of AT123D inc ide:

o a summary of all input hydrologic, chemical, physical, soil,
and execution specification parameters considered in the model
simulation,

o tabular presentation of the estimated pollutant concentration
distribution in the groundwater at different time intervals
and at different locations pre-specified by the user along the
X, ¥, and Z directions.

GSC developed an output data manager 1t system, AT123DOUT, to
allow the user to create, for each '123D Imulation run, a GEMS
dataset containing all of the AT123D output parameters (GSC 1985).
The user can utilize GEMS file management capabilities to manipulate,
analyze, and interpret those output parameters in the dataset. One
example of the use of GEMS capabilities is the display of information
(e.g., concentration vs. time) in graphics, such as scattergrams,
barcharts, or histograms.

Afi : each AT123D run, the complete model output is written to a
data file, AT123DOUT.DAT, in the user's computer account directory.
The user can review, rename, or request a hardcopy print of this
output data file.

2-27







References

Yeh, G.T. 1981. AT123D: analytical transient one-, two-, and three-
dimensional simulation of waste transport in the aquifer system. Oak
Ridge, TN: Oak Ridge Nation: Laboratory. ORNL56¢02, ———

General Sciences Corporation (GSC). 1985. User's guide to AT123D
execution using the data management supporting systems AT123DIN and
AT123DOUT. Landover, MD. Prepared for U. S. Environmental Protection
Agency, Office of Toxic Substances. Contract No. 68-g1-3974.

2-29















ENPART is designed as an interactive model and, therefore, the
output is provided to the user's terminal during a model run. 1In
addition, a summary of the modeling results is written to a file
during each model run. This summary file, SUMOUT.TRM, is available
for renaming, reviewing, or printing at the terminal at the end of the
model run, but it is not available for use with GEMS file management
and graphic capabilities.
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MODULES AVAILABLE IN BETA-TEST P 3EMS

MODULE or DATASET

Core System Module

Property Estimation

Ai Models

Surface Water Models

Soil and Groundwater
Models
ultimedia Model

Graphics

CAS/SMILES File for
PCLOGP and PCCHEM

Population Data for
ISCLT

STAR Data for ISCLT

an Wind Rose

River/Facility Data
for ReachScan

C imate Data for
SESC .

Zipcode File for
Wind Rose

CONTAINS

Configuration Ffile,
Data Manageme..:, and
Utilities Fun-tions

PCLOGP, PCCHE.., PCFAP,
and PCHYDRO. Note: PCLOGP
only available to Federal
and State use

ISC T and PTI models

EXAMS II and ichScan
models

SESOIL and A1 3D models

ENPART model
Wind Rose

Cross-referer.__ file for
locating SMIL™3 notation
by CAS number

BG/ED data fr 1 the 1980
Census by EPA egion

Atmospheric ¢ ditions
for weather s \tions
around U.S.

Flow data and .ocations
of discharger. and
drinking wate: facilities

Precipitation ind evapo-
transpiration itatistics

Cross-referen ! file for
latitude/long :ude of
zipcodes








