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Revision Notes:

Revision 2 (02/09/07)

1.

2.

Section 6.2.7. Import & Export: Removed a figuréarmake it consistent with the
export functionality in EDMS, which only has 2 stdpstead of three.

Section 6.4.2.1. Weather Data Requirements: ExphseetiondJse Annual Averages
andUse Hourly Meteorological Datto provide a more detailed explanation. Added
sectionBase Elevation

Section 6.6.5. All Model Inputs: Added section &sdribe théAll Model Inputs
functionality.

Updated several instances where the section refensas zero (e.g. section 0) with the
correct reference number.

Revision 3 (03/21/07)

1.

2.

3.

Section 6.2.3. Open. Added a note concerning ceienf user-created objects and
flight profiles for helicopters in EDMS 5.0.

Appendix A. EDMS Tutorial. Updated screenshotshovs results obtained using the
new release of EDMS (5.0.1).

Appendix B. Import/Export File Formats. Updatedl¢ésband examples to make them
consistent with the functionality of the new EDM&ease (5.0.1).

Revision 4 (06/29/07)

1.

2.

©

10.

11.

Section 6.3.1.2. Schedule: Added a table with diedule format and updated the
description of the schedule fields.

Appendix A. EDMS Tutorial. Updated screenshotshovs results obtained using the
new release of EDMS (5.0.2).

Section 6.1.1 Study Tree: Added text to the stuely tlisplay detailing the changed
study and emissions out of date flag.

Section 6.2.1.2. Study Properties: Updated theseon FOA 3.0 Sulfur-to-Sulfate
Conversion Ratio

Section 6.2.1.4. Study Properties: Updated thedkirBroperties dialog with country
code requirements for FOA3a for US airports

Section 6.2.3. Study Conversion: Updated the staahyersion section detailing the
need for MOBILEG.2 to run after study conversion.

Section 6.3.1. Aircraft Operations & Assignment Aomw: Added section on the new
aircraft search capability.

Section 6.3.1.6. Added information on FOA3a for Eifports

Section 6.6.3. Airport: Updated Airport Graphic@émay screenshot and added note to
describe the crosshairs at the origin (0,0) ofdiingort.

Section 6.5.3.4. Step 4 AERMOD: Added section dbsgg the 8th Highest 24-hour
Averages at Each Receptor

Section 6.7.2. User-Created Aircraft: Revised mot¢he basis of Aircraft categories and
weight classes in of User-created Aircraft.



Revision 5 (09/19/08)
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2.

3.

11.
12.

13.
14.

15.

16.
17.

18.

19

Acknowledgments: Updated names of contributors<si861, EPA, and DRG Members.
Section 1.3.2.2. EDMS Modeling Options: Added disecabout the new Speciated
Organic gas modeling option.
Section 1.3.8. Features and Limitations: Updatedstittion to include the new
pollutants modeled in the current version of EDMS.
Section 2.1. Emission Inventory Pollutants: Addetea section to discuss the new
pollutants modeled in the current version of EDMI®BNg with providing details on the
OG speciation profiles.
Section 2.3. Aircraft Activity: Updated the thirdoate (Startup) of operation.
Table 2.1. MOBILE 6.2 Control Flag Settings. Updbtable entries to reflect current
MOBILE settings.
Section 2.9. Emissions Inventory Output: Updatedgéction to include the new
pollutants modeled in the current version of EDMI®BNg with the option to export the
emissions inventory into a text file.
Section 4.1. Dispersed Pollutants: Added a mewaetd discuss the pollutants which
are used for dispersion calculations.
Section 4.3.2. Aircraft: Updated the third modea(&tp) of operation
. Section 4.3.10 Buildings. Added important note rdgwy the effect of buildings on the
concentrations.
Section 6.2.1 Study Properties: Added the enatgeiafed organic gas checkbox option.
Section 6.2.3.2. EDMS 5.0.x Study Conversion. Neutisn to discuss the conversion
process from earlier versions of EDMS 5 series.
Section 6.3.1.2. Schedule Tab. Updated schedw&erkinformation.
Section 6.3.1.6 Engine Emissions Tab. Updated Suktr Content Emission Index
information.
Section 6.5.4. Run AERMOD. Added description of tipelated ARMOD confirmation
screen.
Section 6.6.1. Emissions Inventory. Included desian for export button.
Section 6.7.2. User-Created Aircraft. Added parplgr@ discuss the Jet Engine
Parameters.
Appendix A. EDMS Tutorial. Updated screenshotshovs results obtained using the
current release of EDMS (5.1).
. Appendix D. Matrix showing sources for each spetlairganic gas included in EDMS.

Revision 6 (09/30/09)

1.

2.
3.
4
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© x

Updated all references of “speciated hydrocarbemsspeciated organic gases.”
Section 1.3.3. and 1.3.5 Updates to the EDMS S8idycture and Screen Layout
Section 6.1. Study Window: Updated pane relatearmétion

Section 6.3.1.2. Schedule Tab: Updated sectioafteat the new functionality of sorting
aircraft schedules that are not in chronologicdkor

Section 6.5. The Dispersion Menu: Updated the Stepsspersion Analysis.

Section 6.5.3. Pollutants: Added section to disthsgollutant selection for dispersion.
Section 6.6.2. Emissions Reduction Report: Updagetion to reflect changes made to
be consistent with the current Vale program efiecti0/01/09.

Section 6.6.8. Standards (NAAQS). Updated NAAQZ<etaind footnotes

Appendix A. EDMS Tutorial. Updated for the curreelease of EDMS (5.1.1).



Revision 7 (11/06/09)

1. Updated EDMS 5.1.1 references to EDMS 5.1.2 ancigodrelated screenshots.
2. Appendix A. EDMS Tutorial. Updated for the curreelease of EDMS (5.1.2).

EDMS 5 Series Releases:

» EDMS 5.0 released on January 29, 2007

e EDMS 5.0.1 released on March 21, 2007

e EDMS 5.0.2 released on June 29, 2007

» EDMS 5.1 released on September 19, 2008

» EDMS 5.1.1 released on September 30, 2009
e EDMS 5.1.2 released on November 06, 2009



Preface

This User’s Guide is intended to provide detailgdimation on the functionality of the model
and acts as an extension and elaboration of tHmeinelp. The section on References provides
an extensive listing of documents that may be ghir assistance to the user in the use of
EDMS and the preparation of an Environmental Im@&atement (EIS).

This user manual provides instructions for installand using EDMS version 5.1.2. The manual
describes how to enter data, how to obtain varfotmas of output, and includes an example that
exercises many commonly-used features of the soétwWidne chapters are organized in the
following manner:

» Chapter 1 provides a brief history of the evoluttdlEDMS, instructions for installing
the software, a note to users of EDMS from outsidie United States, a high level
overview of the model architecture, and a summath@features and limitations of
EDMS.

» Chapter 2 gives a summary of the types of dataphdeddoy EDMS for generating an
emissions inventory.

» Chapter 3 gives information about weather datathedirport layout..

* Chapter 4 is similar to chapter 2 and providesstdgtion of the data used to estimate
concentrations.

» Chapter 5 describes the functionality offered yEHDMS utilities, including:
operational profiles, user-created aircraft, grosapport equipment and auxiliary power
units.

» Chapter 6 in contrast to the previous chapterssgipecific step-by-step instructions for
interacting with each of the EDMS screens. It scpated that most users will read
chapters 2 through 5 to familiarize themselves EEWMS and then will use chapter 6 as
a reference when working with the model.

* Appendix A contains an example study to allow neers to learn the basics of
performing an emissions and dispersion analysis B2MS.The example uses
fictitious data and should not be the basis for anyegulatory action.

* Appendix B describes that import and export formestsd by EDMS 5. Advanced users
can use the import and export utility to bypasstbshe EDMS user interface.

» Appendix C provides photographs of the GSE Referdwiadels used in EDMS 5 to
allow for a more accurate selection of GSE forualgt

* Appendix D provides a matrix of speciated orgamisas (OG) by source type.

As a companion to this user manual, Bi2gMS Technical Manugrovides detailed descriptions
of the algorithms and data used by EDMS 5. In amldithe answers to Frequently Asked
Questions and contact information for receivingitoldal support are posted to the EDMS web
site. A link to the EDMS web site can be found at
www.faa.gov/about/office_org/headquarters_officep/models/
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1 BACKGROUND INFORMATION

1.1 History

EDMS is a combined emissions and dispersion maated$sessing air quality at civilian airports
and military air bases. The model was developethbyFederal Aviation Administration (FAA)
in cooperation with the United States Air Force AF$ The model is used to produce an
inventory of emissions generated by sources on awodnd the airport or air base, and to
calculate pollutant concentrations in these envirents. A timeline of development history of
EDMS is given in Figure 1-1.

Figure 1-1: EDMS History.

EDMS History

1997
1991 .
Re-Engineered as 2000 2002 2007
EDMS EDMS 3 0

EDMS 3.2 EDMS 4.1 EDMS 5

e S S o
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In the early 1970s, the FAA and the USAF recognittezl need to analyze and document air
guality conditions at and around airports and asds. Each agency independently developed
computer programs to address this need. The USAElaged the Air Quality Assessment
Model and the FAA developed the Airport VicinityrApollution Model (AVAP). These models
were used to perform limited air quality assessmént the late 1970s. Recognizing the
inefficiency of maintaining two non-EPA approved aets, the agencies agreed to cooperate in
developing a single system that would have regnjatperational and economic benefits. The
result was the EDMS development effort jointly soged by both agencies and leading to a
model listed among the EPA’s preferred guidelinalats.

Emissions modeling in the FAA began with the e&iymplex A modeling efforts using the HP-
97 calculator. The Simplex A algorithms includedcuotations for aircraft takeoff plume
dispersion. In the 1980s, the model was moved ¢oApple Il computer and the Simplex A
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algorithm was expanded to include dispersion catewis for roadways, parking lots, and power
plant sources. The revised and enhanced Simplexdehbecame known as the Graphical Input
Microcomputer Model (GIMM). GIMM was ported to a P@nd further enhanced by
improvements in processing speed and refinemetiieoEmissions inventory calculations. This
enhanced version of GIMM became known as EDMS.9871EDMS was reengineered for
Microsoft® Windows™ and included the algorithms from the Environmeieaitection Agency
(EPA) dispersion models PAL2 and CALINE3. With tledease of version 3.0 in 1997, EDMS
became the FAA-preferred model for air quality asssent at the airport and air bases. In 2001
EDMS 4.0 was released which marked the transitoBRA’s next generation dispersion model
AERMOD as the main dispersion engine behind EDM&d #he introduction of aircraft
performance data to allow EDMS to estimate therdaunion to concentrations from aircraft up
to 1,000 feet above the ground.

In 2004, the FAA re-engineered EDMS once agaimke tadvantage of new data & algorithm
developments and released the software as EDM3ovie4s2. This version of EDMS allowed

users to select the version of EPA’'s MOBILE mods,(5b, or 6.2) to use for on-road vehicle
emissions estimation. An interface to EPA’'s AERMAd?rain processing module was also
provided for the first time in this release. AERM@Brsion 02222 was bundled with the EDMS
software and was the most current version of AERM&/ailable as of September 30, 2004.
Incremental releases of EDMS 4.3 in 2005, EDMS i4.2006, and EDMS 4.5 also in 2006
provided updates to the system data, and updatdsPéf models. In particular, EDMS 4.4

contained an upgrade of AERMOD and AERMET to ver$id300, which was the first version

of AERMOD promulgated by the EPA.

Also in 2004, the FAA embarked on development ®hiéxt generation of airport analysis tools,
known as the Aviation Environmental Design Tool (AB. The development of this toolset is a
6-year effort that will result in the ability to rdel noise and emissions interdependencies. AEDT
is being developed in phases and leverages thestmeat made in EDMS and the Integrated
Noise Model (INM). The first phase of developmestcomplete, which represents a 2 year
effort, and harmonizes the underlying system dedenfboth of those models as well as the
aircraft performance calculation methods.

EDMS 5 has been given a new architecture and ieslum/er 150,000 new lines of code to
support additional enhancements to its capabilaies the evolution toward AEDT. A study can

now contain multiple scenarios, multiple airportedaspan multiple years, with emissions or
dispersion being run for all at once. The First@répproximation (FOA) version 3.0 / 3.0a has

been incorporated for estimating PM emissions fietmaircraft. Aircraft fleet data have been

harmonized with INM, and a common dynamic flightfpemance module exists in both tools as
well, that accounts for aircraft weight and metéogaal conditions. EDMS 5 represents the
state of the art for airport emissions modeling andmportant step toward the development of
AEDT.

1.2 EDMS Requirements and Installation Procedures

1.2.1 Hardware Requirements
The EDMS software runs on a PC with the followmgpimumhardware requirements:

* Intel Pentium 4 processor or compatible operatingZ2GHz or greater
« 512 MB RAM (1 GB recommended for dispersion anayse

* 2 GB free disk space minimum, 10 GB free disk spacemmended

» CD-ROM drive
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* Mouse or other pointing device

1.2.2 Operating System Requirements
The EDMS software is a 32-bit WindoWsative application, compatible with the following
operating systems:

« Microsoft® Windows™ 2000, XP or Vista

1.2.3 Installation Procedures

The EDMS software, data files, and example studresprovided on CD-ROM. To install the
EDMS software and components:

* Insert the EDMS CD into your CD-ROM drive.
* Run the program Setup.exe on the CD.

The EDMS setup program will then guide you throtighinstallation process. You will have the
option of installing the EDMS 5 software files coete with bitmaps, sounds and fonts or
installing the software files only. A complete ialkation (software, bitmaps, sounds and fonts)
requires about 700 megabytes of hard drive spabe. typical installation (software alone)

requires about 60 megabytes of hard drive spaceenWhe installation setup is complete, an
EDMS folder will be created with icons to launcle ttmodel, the on-line help and the un-installer
program for removing EDMS from the system.

1.2.4 A Note for EDMS Users Outside of the United States of America
In order to run dispersion, surface weather datadsired in one of the following formats:

« TD-3280
* TD-3505
« CD-144

« HUSWO
« SCRAM

« SAMSON

Surface weather data must be converted to onesétformats to be used in EDMS.

In addition, an early morning upper-air soundingegquired in either TD-6201 or FSL format.
Typically, these soundings occur at 00:00 GMT a2ddQ@ GMT, which does not provide a
sounding at the necessary time for much of theggltftan appropriate sounding is not available
for your location, the Lakes Environmental Upperr AEstimator (available from
www.weblakes.coin may be appropriate. Specific guidance regarding AERMET data
requirements are provided in the AERMET Users @uid available from
www.epa.gov/scram001/7thconf/aermod/aermetugb.pdf

1.3 System Architecture
1.3.1 Components and Modules

In offering functionality for performing both an é&wrions inventory and dispersion modeling,
EDMS consists of several layers of interaction epicted in Figure 2-1. This figure is a high
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level representation of the interaction betweefediint components within the framework of a
single integrated environment.

The back-end for both the emissions inventory ampedsion modeling is the database

comprising tables for system data and user-crestedces. The front-end is the graphical user
interface (GUI). The user interacts with the maaledl the database through the GUI. At the GUI
level, the user performs data entry (with parameddidation), executes commands, and receives
visual feedback of both data entered and resutisrgéed. The middle portion between the GUI

and the data tables is the core of the EDMS apmitaand contains the set of classes and
functions that represent each emissions source dispersion object and its associated

properties. This middle layer allows for study asydtem data to be retrieved from disc and

stored in memory while the study is open to endbée user to make changes without those
changes immediately altering the original studydmst.

This architecture is typical of current-day muiéred applications and allows for modularity of
components by separating the database-relatedidnadrom the core business logic from the
graphical user interface. Providing modularity willove to be an important benefit as EDMS
continues its transition into the AEDT environmenthe future.

External interfaces to EDMS are shown with a dashexdler in Figure 1-2. These programs
include: AERMAP (v.06341), AERMET (v.06341), AERMQO®.07026), and MOBILE (v.6.2),
all of which are maintained by the EPA. For alltkése programs, inputs are collected through
the GUI, passed to the business layer, and sehetexternal program for processing. Once the
run is complete, the results and associated messagenterpreted by EDMS and displayed to
the user.
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Figure 1-2: EDMS System Architecture.
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In addition, EDMS contains an Aircraft Performandedule and Aircraft Emissions Module
that are common to components in AEDT.

The emissions processor uses a combination of EBdelm and best available models from
other sources such as CAEP for calculating airceaitssions, on-road and off-road vehicles
emissions, and stationary source emissions. On-vehitle emissions are calculated by the
version of EPA’'s MOBILE model selected. The disjmmsmodeling module generates input for
the EPA-developed dispersion model, AERMOD. EDM&rsf the flexibility of allowing the
user to perform an emissions inventory only orddiional also perform dispersion modeling.

The view modules permit the user to view outputeptor concentrations and system data stored
in the database. They also allow the user to vigwaphical representation of the various sources
in the database. EDMS contains a reporting comgof@ngenerating emissions inventory
results formatted for the printer. Dispersion resahd reports are generated by AERMOD.

In addition, the model incorporates utilities fargorting and exporting some types of data, and
allows the user to add customized aircraft typed gmound support equipment to the system
database. A detailed description of the algorittamd data used by EDMS can be found in the
EDMS Technical Manual.



1.3.2 EDMS Modeling Options

EDMS performs two primary functions: generating €sions inventories and performing
dispersion analyses. Performing a dispersion aisahgxjuires first generating the emissions
inventory for the same set of user inputs.

1.3.2.1 Enabling Dispersion

The first option is whether to enable dispersionalling dispersion forces the selection of
several other options in order to provide greatecigion and greatly increases the amount of
time needed to generate the emissions inventodytrars should not be selected unless needed.

1.3.2.2 Enabling Speciated Organic Gas (OG) Emissions

The second option is whether Enable Speciated Organic Gas (OG) EmissioBeabling
speciated organic gas emissions causes EDMS talatdcspeciated organic gas emissions for
all sources except aircraft main engine startups dption calculates an emission inventory only,
and thus speciated organic gas emissions canrtispersed at this time with EDMS.

1.3.2.3 Aircraft Times in Mode Basis

“Times in mode” refers to the amount of time ancift spends in different portions of a
landing-takeoff cycle (LTO). In EDMS an LTO cycle divided into six phases: approach, taxi
in, startup, taxi out, takeoff and climb out. Thiebarne modes consist of the following portions
of the LTO cycle: approach, takeoff and climb olihe landing roll portion of the approach
segment is incorporated into the taxi in time. Bhare two options for determining the times in
mode for the aircraft being modeled®Performance Basedand ICAO/USEPA Default
Performance based modeling uses the specific aiefrand engine characteristics along with
weather data to model each flight dynamically. IGASEPA defaults are standardized values
read from a table.

Performance based modeling is required when digpeis enabled.

1.3.2.4 Aircraft Taxi Time Modeling

The two options for determining taxi times a¥ser-specified taxi times for each aircrafhd
Delay and Sequence Modelirigpr user-specified taxi times, the user can aediefaults for taxi

in and taxi out times that apply to each aircralfied to the study. These taxi times can then be
changed for each aircraft if necessary. Delay aequ8nce modeling takes into account the
aircraft operational schedule demands, active ryroeafigurations, and delays associated with
airport capacity to model the ground movement efdircraft and determine specific taxi times
for each aircraft operation.

Sequence modeling is required when dispersionabled.

1.3.2.5 Aircraft Schedule Options

If the user has a schedule file, which contains dtieeduled pushback and landing times for
every aircraft, it can be used by EDMS as the asisequence modeling, and also to determine
the number of operations for each aircraft typendf schedule file is available, EDMS can
generate a “pseudo-schedule” from the annual apesaand operational profiles, and use that as
the basis for sequence modeling when that is sslect
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1.3.2.6 Weather

The options for weather ardse Annual Averageand Use Hourly Meteorological Data

Regardless of that choice, the user can also setniking height to anything from 1,000 to
10,000 feet. The mixing height provides a verticatoff for EDMS’s modeling of aircraft

emissions. Hourly meteorological data must be meed through AERMET.

Hourly weather data is required for dispersion.

1.3.3 Structure of an EDMS Study

There are three independent aspects of an EDM$:dtugl scenarios, the airports and the years.
Each study must have at least one scenario, operaand one year defined. These are arranged
in a hierarchical manner to facilitate the designggramming and maintenance of EDMS.

Within the study the scenarios are given the higraesk, followed by the airports and finally the

years.

As shown in Figure 1-3, in the upper-left pane lo¢ study window is a tree showing the
structure of the study. By clicking on a name @ flneceding icon, the user can select what is
currently active: the whole study, a particular raréo, a scenario-airport combination, or a
scenario-airport-year combination. Selecting a Ielgeel item implicitly means that the higher-
level items to which it pertains are also seleckeat. example, selecting a particular year would
give access to the items associated to the airpoghario and study above it in the tree, as well
as all application level functionality. Right-clicky on a name will bring up a menu with some
options germane to that item.

Figure 1-3: Main Window, Study Tree.
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1.3.3.1 Application Level

User-created AircraftUser-created GSEndUser-created APHE are defined at the application
level, that is, they can be created without havngtudy open, and once defined they are
available to any study created under that instattadf EDMS. This essentially permits the user
to add custom extensions to the corresponding reystbles.

1.3.3.2 Study Level

When the whole study is selected, then the usenbesss to features and data that apply to the
whole study. Accessible features include the ogtiander theFile menu,Update Emissions
Inventory under theEmissionsmenu,Run AERMODunder theDispersionmenu, all options
under theView menu except théirport option, all options under thdtilities menu except
Operational Profiles the Windowmenu andHelp menu.Update Emissions Inventognd Run
AERMODare run for all scenarios-airport-year combinaiarnere the data have changed since
they were last run. Study properties are storedisilevel.

1.3.3.3 Scenario Level

This level consists mainly of settings for modelimgtions such as the choices for the times in
mode and taxi times. Users can create several sogneepresenting different modeling options
for comparison.

There is no data at this level except the sceraoperties, which were already accessible via
the Study Properties> Scenarios> Scenario Propertieslialog chain at the study level, and
hence the available options are the same as ofttidy Level. The right-click menu for the
scenario name in the study tree provides anothértpahe same functionality. The scenario and
airport are largely independent of each other witihie study and only when both are selected
does more functionality become available.

1.3.3.4 Airport Level

Only information entered on th&irport Propertiesdialog is tied to the particular airport, and
applies across all scenarios for that airport endtudy. All other data at this level are assodiate
with the scenario and airport combination. The gefmat can be defined at this level include
weather, gates, taxiways, runways, taxipaths, rynvemfigurations, and the emissions sources
that are included. The operational information éach source is not associated with this level,
since it can change from year to year. All airpayput definitions such as runways apply to only
the specific scenario and airport combination. Tamlel variations in airport layout, the user can
create multiple scenarios with one airport, or handtiple instances of the same airport under a
single scenario, with a separate layout for eaehato-airport combination.

At the airport level more menu options are avadalilowever there are instances where some
portion of a dialog is disabled, because the in&drom is specific to a particular year, primarily
operational usage data. The menu items accesdilifésalevel include théirport menu, the
Airport option under th&iewmenu, and th®perational Profilesoption of theUtilities menu.

1.3.3.5Year Level

This level is the lowest and most detailed leveld @ontains information that varies for each
year. Operational usage data (such as number oatigres and the duration of each operation)
for emissions sources is associated with this Jeselit can only be entered when a patrticular



year is selected. At the year level there are strictions on menus or dialog due to the selected
level.

1.3.4 Working with an EDMS Study

When setting up a study, it is usual for the usefirst choose the study properties, and then
define the airports to be used followed by the ades. However, if comparing different, but
similar, airport layouts, say for instance becanfse contemplated runway addition or extension,
the user could first define all the airport featuia the baseline scenario, and then use the
duplicate scenario option (available by right-ciigkthe scenario name in the study tree), which
will copy all of the already defined airport featgr emissions sources and scenario options into a
new scenario.

Study properties such ait Systemapply to the whole study. For example, selectifegric
units will cause all fields on all dialogs and vew display and/or accept metric units.

Under the scenario propertieSystem Aircraft Times in Mode Basisd TaxiTime Modeling
Optionsalter the method used to compute those parameittis that scenario.

The selection of certain options within the study @lso affect the availability of options in
other parts of EDMS. The most significant of thesstrictions are the enabling of dispersion and
the selection of sequence modeling vs. using defaxil times, which are discussed below.

1.3.4.1 Dispersion Related Restrictions

Dispersion is enabled or disabled by checking ochecking, respectively, th&nable
Dispersion Modelingheckbox on th&tudy Propertieslialog.

In order to perform dispersion modeling, EDMS hasknhow both when and where any
emissions took place. This requires that perforradbased aircraft modeling (for airborne
movement) and sequence modeling (for taxiing) e uSo if dispersion is enabled, then on the
Scenario Propertiesialog, undeSystem Aircraft Times in Mode Bad?erformance Basewill

be required while théCAO/USEPA Default Times in Modeill be disabled, and undéraxi
Time Modeling Options, Sequence Modelivih be required, while th&ser-specified taxi times
for each aircraft option will be disabled. Consequently, requirerserglated to sequence
modeling (described in the next section) will alwde in effect when dispersion is enabled.

Buildings are not considered to have emissions,dant affect airflow for dispersion. So the
Buildings option under the Airport menu is disablathien dispersion is not enabled. The
Dispersionmenu and thé&oncentrationsoption under thé/iew menu are also available only
when dispersion is enabled.

Dispersion also requires the use of hourly metegioal data. Thé&Veatherwizard, activated
under theAirport menu, has options dfse Annual AverageandUse Hourly Meteorological
Data. Use Annual Averagas disabled when dispersion is enabled.

1.3.4.2 Sequence Modeling Requirements

Sequence modeling is one of thaxi Time Modeling Optionsn theScenario Propertiedialog,
and is required for dispersion, but can also bed Use emissions inventories if a detailed
modeling of taxi emissions is desired. To use segeienodeling, the user must define the gates,
taxiways, runways, taxipaths, and runway configaret for the airport. Default taxi times are
not used with sequence modeling and that menuigemat available under th&irport menu.
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If instead,User-specified taxi times for each aircrdihs been selected, the airport features are
not needed and the associated menu items undgirgaat menu will be grayed out, btefault
Taxi Timeswill be enabled.

1.3.5 EDMS Screen Layout
As shown in Figure 1-3, the main study window igdfd into four panes.

1.

The upper-left pane holds an interactive tree whiepicts the study structure of scenarios,
airports and years (described above) of the cuyrepen study. Selecting a node in this tree
updates the other three panes. The selected nedadatermines which dataset the dialog
screens are currently editing. Right-clicking a@@dovides pertinent menu options.

The lower-left pane displays which scenario, airf@ord year are currently selected. These
correspond to the node currently selected in thpefeft pane.

The upper-right pane lists the contents of the trede selected in the upper-left pane.
Double-clicking on a scenario, airport or year updathe currently selected node in the
upper-left pane.

The lower-right pane lists the properties of theetnode selected in the upper-left pane. The
information shown cannot be edited directly in faae as it is displayed for user-reference
only.

1.3.6 Functional Flow - Emissions

Overall, the fundamental usage of EDMS is to fpstform an emissions inventory, after which
the user can chose to continue to model the digpes the emitted pollutants calculated. As
shown in Figure 1-4, to perform an emissions inwgnthe user would follow the following
steps:

1. Set up the study by adding scenarios and airpamnts,choose which modeling options to
use.

Define all emissions sources, including operatiarsage.
Define the airport layout if sequence modeling selected.

Select a weather option: annual average or hotetyufres running AERMET).

a ~ WD

SelectUpdate Emissions Inventary
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Figure 1-4: EDMS Functional Flow
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The simplest way to generate an emissions inverdady obtain a course estimate of the total
annual emissions is to perform the first two steysl use the ICAO/EPA default times in mode
along with the default operational profiles, an@ tnnual average weather from the EDMS
airports database. Doing so would only considetdbsd number of operations for the entire year
without regard to when those operations occurred.

If a more precise modeling of the aircraft taxi ésnusing the Sequencing module is desired
(required if dispersion will be performed), them thser must define the airport gates, taxiways,
runways, taxipaths (how the taxiways and runways wsed) and configurations (weather-
dependent runway usage). The resulting emissiolesaan be viewed by selectiBgissions
Inventoryon theView menu. These results can be printed by sele&iitg under the~ile menu
while viewing the emissions inventory.

1.3.7 Functional Flow - Dispersion

To run a dispersion analysis, the user must figsiegate an emissions inventory while dispersion
is enabled. Because of this, the methodology useddnerating the emissions inventory is also
the same one used to calculate the emissions $pediion purposes. This inventory will take

many times longer than the same one without digpeenabled, because EDMS must generate
(.HRE) files which contain all of the emissions kea into hourly bins by source and the (.SRC)
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files that define all the sources. Also, enablingpdrsion forces the selection Bérformance
Basedtimes in modeSequence Modelingnd hourly meteorological data.

In addition, to run dispersion the user must defieeeptors, which are points at which the
concentration of pollutants will be computed.

Next, the user can optionally run AERMAP, which Ivaljust the elevations of all emissions
sources and receptors to the terrain data supgiied.will override any user-defined elevations
that had been entered.

Next, the user must specify the AERMOD run optiansl generate the AERMOD input (.INP)
files.

And finally, the user runs AERMOD within the EDM3JGto generate the concentrations at the
receptors.

The resulting concentrations can be viewed by satp€oncentrationsunder theView menu.
These results can be printed by selectiignt under theFile menu while viewing the
concentrations.

1.3.8 Features and Limitations

EDMS incorporates both EPA-approved emissions itorgnmethodologies and dispersion
models to ensure that analyses performed with ppécation conform to EPA guidelines. Since
EDMS is primarily used in the process of complyimijh EPA air quality requirements (e.g.
through an environmental impact statement) it ipanative that the application uses the most
current data available. For this reason, it is FA&\’s intention for the database to contain a
comprehensive list of aircraft engines, ground suppguipment, aerospace ground equipment,
auxiliary power units, vehicular, and stationaryme emission factor data. However, there may
be cases where the database does not contain ificspata element (e.g. a newly available
emission factor). In these cases, EDMS tries toaralowances for the user to enter their own
data and will perform parameter validation wheregilde. The pollutants currently included in
the emissions inventory are QCO, THC, NMHC, VOC, TOG, NOx, SOx, PM-2.5, PM-10,
and 394 speciated organic gases, @Xalculated only for aircraft, and THC is cakteld only

for aircraft and APUs. Aircraft PM emissions ardyoavailable for aircraft with ICAO certified
engines. From the 394 speciated organic gasesf #iieim are considered to be Hazardous Air
Pollutants (HAPs), while the other 349 are non¢amompounds. Please refer to Appendix D for
a more detailed list of the speciated organic ghgesource.

EDMS performs dispersion analysis by generatingiinp EPA’'s AERMOD dispersion model,
and provides an interface to the complex terrainlute® of AERMOD. To use this function, the
user can run AERMAP (the AERMOD terrain pre-processs a part of EDMS. The pollutants
currently included in EDMS for dispersion analyaie CO, THC, NMHC, VOC, TOG, NOX,
SOx, PM-2.5 and PM-10. Concentrations of the inetldollutants are generated for comparison
with all the Primary NAAQS and most of the SecopddAAQS.
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2 EMISSIONS CALCULATIONS

An emissions inventory is a summary of the totaluat emissions of the modeled pollutants for
the sources defined in a study. Depending on tinegse of the study, the emissions inventory
may be an end in itself or an intermediate ste@td® performing a dispersion analysis.

2.1 Emission Inventory Pollutants
EDMS calculates emissions of the following pollutan

CO;, (carbon dioxide) for aircraft only,

CO (carbon monoxide),

THC (total hydrocarbons) for aircraft and APUs only,
NMHC (non-methane hydrocarbons),

VOC (volatile organic compounds),

TOG (total organic compounds),

NOx (nitrogen oxides),

SOx (sulfur oxides),

PM-10 (particulate matter, 10 microns)

10 PM-2.5 (particulate matter, 2.5 microns), and
11. 394 Speciated Organic Gases

a. 45 Hazardous Air Pollutants (HAPS)

b. 349 non-toxic compounds

©oOoNoO~WNPE

Note: Aircraft PM emissions are only estimated for edft with ICAO certified engines using
the FOA3/FOA3a methodology.

2.1.1 OG Speciation Profiles

Speciation profiles (in the form of mass fractiafsTOG) are used to estimate quantities of
individual OGs based on estimates of the amoumhags OG. With respect to gas-phase OG,
speciation profiles provide estimates of the qugntif an individual OG based on mass
emissions of total HC (THC), non-methane HC (NMHt@jal organic gases (TOG), and volatile
organic compounds (VOC). Each of these “groupO6f are discussed briefly below:

* THC — Organic compounds that comprise the OG spegiexhaust, as measured by a flame
ionization detector (FID) per the International ICiviation Organization’s (ICAQ’S)
Annex 16% Notably, a FID does not measure all of the massxygenated OGs. THC
emissions are presented in terms of methane equisl

* NMHC - The most common OG is methane, a greenhgasethat is sometimes excluded
from the analysis of other VOCs. NMHC emissions aresented in terms of its own mass
(NMHC as NMHC).

* TOG - As defined by CARB, TOGs are compounds obaay excluding carbon monoxide,
carbon dioxide, carbonic acid, metallic carbidescarbonates, and ammonium carbonate.
TOG includes all organic gas compounds emittedh® datmosphere, including the low

1 |CAO's Annex 16 addresses protection of the environment from the effect of aircraft noise and aircraft
engine emissions.
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reactivity compounds (e.g., methane, ethane, variduorinated fluorocarbons, acetone,
perchloroethylene, volatile methyl siloxanes, anggenated OGs). TOG emissions are
presented in terms of its own mass (TOG as TOG).

* VOC - Defined as any compound of carbon that paetes in atmospheric photochemical
reactions, which is exhaust TOG corrected to exclttk mass of methane, ethane, and
acetone and to fully account for the mass of fodeayde and acetaldehyde [U.S. EPA
2007].2 VOC also excludes carbon monoxide, carbon dioxmhrponic acid, metallic
carbides or carbonates, and ammonium carbonate. &@i€sions are presented in terms of
its own mass (VOC as VOC).

2.1.2 Speciated Organic Gases

EDMS calculates emissions for 394 speciated orggages. From the 394 speciated organic
gases (0OG), 45 are considered to be Hazardous uténts (HAPs) while the other 349 are
non-toxic compounds.

2.1.2.1 Background Information

In 2003, the FAA Office of Environment and EnergdEE) undertook an assessment of what
was already known about speciated OG at airpartgeneral, and aircraft-related speciated OG.
This initial body of work (referred to as tHeAA Resource Document for HAP®cused on
HAPs and was prepared in response to the risirgydst by various federal, state and local
governmental agencies and the general public imextion with the emerging topic of these
pollutants. The need for a more unified approacd technical guidelines for evaluating
speciated OG emissions for airport-related soun@samong the FAA's recommendations from
this effort.

2.1.2.2 Additional FAA Guidelines and Other Resources

Documents, guidelines and resources developed dy#&A also give further support to the
assessment of airport air quality issues and magppdicable to evaluations of airport-related
speciated gas-phase OG. These documents includeds Airport Environmental Handbogk
Air Quality Procedures for Civilian Airports and rAiForce Bases(and it's Addendum).
Abstracts of these materials are provided below.

= FAA Resource Document for HAFRAA, 2003]. This document provides a compilation of
what was known about airport- and aircraft-relatPs from the public materials that were
available in the year 2083Presented both as a narrative summary and asséritblan
annotated bibliography, these materials cover admange of information related to this
subject. Topics include HAP emission types and casjragency regulations, air monitoring
data and other supporting information.

» NEPA Implementing Instructions for Airport Action&AA Order 5050.4B)and
Environmental Impacts: Policies and ProcedufE#®\A Order 1050.1E, Change [FAA,
2006] These two documents provide guidelines for the gmajon of Environmental
Assessments (EA), Environmental Impact StatemdslS)(and other similar reviews for
airport projects or actions required under NEPA.dénthe topic of air quality, these

2 per the EPA definition of VOC at http://www.epa.gov/ttn/naags/ozone/ozonetech/def voc.htm
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guidelines address the criteria air pollutants tnedfederal CAA General Conformity Rule.
The topic of HAPs is briefly addressed in Order@.0%k and 5050.4B).

Air Quality Procedures for Civilian Airports and rAForce Basesnd itsAddenduniFAA,
1997 and 2004]. Referred to as thair‘ Quality Handbook this document provides
guidance on conducting air quality impact assesgnér airport projects and actions
required under NEPA and the federal CAA. Contaimsngrehensive and detailed
methodologies on preparing emission inventories emducting dispersion modeling of
airport-related criteria pollutants. Although HARse not specifically addressed, the
technical guidance and procedures provided aracaybé to the assessment of OG and PM:
the two primary classes of HAPs.

Aircraft and Airport-Related Hazardous Air Pollutgn Research Needs and Analysis

[Transportation Research Board, 2008]. Providedande on the most important projects to
the airport community for ACRP consideration in #iea of HAPs. This report examines the
state of the latest research on aviation relate® ldfissions and identified knowledge gaps
that existing research has not yet bridged.

Recommended Best Practice For Quantifying Speci@@eglanic Gas Emissions from
Aircraft Equipped with Turbofan, Turbojet, and Tagvop Engines[FAA and EPA, May,
2009]. This Recommended Best Practice was prodtigedgh an inter-agency partnership
and provides an approach to, and technical sugpgrthe quantification of organic gases
from this source.

Guidance For Quantifying Speciated Organic Gas Biniss From Airport Source$FAA,
September, 2009]. This document provides an appraac and technical guidance for,
preparing speciated OG/HAP emission inventoriesupport of environmental documents
prepared by, or on behalf of, the FAA under theidwetl Environmental Policy Act (NEPA).

2.1.2.3 Considerations and Limitations Associated With the Evaluation of Airport-
Related Speciated Organic Gases

There are no Federal reqgulatory guidelines thatiBpally address any individual OG
from airports- By definition, neither airports, in general (narcraft) are subject to the
regulations of Section 11Mézardous Air Pollutanjsof the CAA. Moreover, there are no
regulatory guidelines on either the federal orestavels that identify when, or under what
conditions, the evaluation of speciated OG (anparticular HAPs) from these sources is
required nor do they define the type and extethefanalysis.

Emission inventory results are estimates and atedmectly comparable to regulatory
standards or other acceptable criteriaFor disclosure and/or comparative purposes, an
emission inventory provides a useful estimate efdbantity of a specific OG. However,
by itself, the results of an emission inventory am comparable to any enforceable
measures of acceptability.

2.1.2.4EPA-Identified HAPs and Toxic Compounds

Originally, under Section 11H@zardous Air Pollutansof the federal CAA, the EPA classified
188 air pollutants as HAPs. The EPA later modifiel list to identify only 187 HAPs (in 2005,
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the EPA removed methyl ethyl ketone from the list)e OG species on the EPA’s list include a
wide variety of compounds for which there are noAGS.

The EPA also maintains a database of informatiganding the human health effects that could
result from exposure to various substances. Thegtated Risk Information System (IRIS)
contains both descriptive and quantitative infoioratregarding the cancer and non-cancer
effects of certain compounds.

A list of the airport-related OG species that EBAntifies as HAPs and/or those included in the
IRIS database is provided in Appendix D. This dilsto identifies the airport-related source(s)
from which each OG species is emitted.

2.2 Data Input Overview

The Study Propertiesvindow allows the user to specify whether the entistudy will be used to
generate only an emissions inventdenéble Dispersion Modelingot checked), or an
emissions inventory and a dispersion analysisable Dispersion Modelinghecked). If
dispersion is not enabled, then only the inputsiired for conducting an emissions inventory
will be editable on each of the windows, but mokdealing options will be available since there
are fewer restrictions. On this same window isrecfion to generate emissions for speciated
OGs Enable Speciated Organic Gas (OG) Emissicmscked).

To enter data for a specific type of source (ergraft, stationary sources, etc.), click on the
scenario, airport, and year combination on theystueke view and select the appropriate source
type from theEmissiongnenu. The menu options are described in moreldet@hapter 6).

The parameter values for individual records arpldiged by selecting the record in timeStudy
list box. These values may then be modified. Cheumgde to a record are remembered while
accessing a different record, but changes areppieal unless thapply button is pressed.
Exiting a window without pressingpplywill result in all changes being discarded. Parame
validation is built into the interface, so in theeat of an invalid entry, a pop-up window will be
displayed that indicates the range of acceptabieesa

Two similar parameters found in all of the emissignurces windows akearlyandPeak
Quarter Houractivity. For most emissions inventory cases ahalyst would obtain annual
activity numbers. However, if the activity at thegk quarter hour is the only known variable
then the user would create a set of operationdll@sounder thd-ile menu, that accurately
represent the distribution of this activity overeartire year. Upon entering the value Rerak
Quarter Hourand choosing the approprid@iarter Hourly, Daily, andMonthly operational
profiles, EDMS automatically computes a correspogdfiearlyvalue. The following sections
describe the emissions inputs required for air@efiivity, ground support equipment (GSE)
populations, vehicles on roadways, vehicles in ipgrkacilities, stationary sources, and training
fires.

2.3 Aircraft Activity

Aircraft activity is specified by adding recordsthre Aircraft Operations and Assignments
window found under thEmissiongnenu heading. To specify aircraft to be includethie study,
choose an aircraft type and engine type fromAtglable Aircraft/Engindree andAddit to the
In Studylist box.
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EDMS models aircraft activity with 6 modes of ogeya corresponding to the following
portions of a Landing-Takeoff (LTO) cycle. Thesedes of operation only apply to the aircraft
main engines; APU emissions are calculated ancpted separately.

1. Approach: The airborne segment of an aircraft'szatrextending from the start of
the flight profile (or the mixing height, whicheveis lower) to
touchdown on the runway.

2. Taxiln: The landing ground roll segment (from tbdown to the runway exit) of
an arriving aircraft, including reverse thrust, ahe taxiing from the
runway exit to a gate.

3. Startup: Aircraft main engine startup occurs atgate. This methodology is only
applied to aircraft with ICAO certified engines.|Ather aircraft will
not have startup emissions. Aircraft main engirstsp produces only
THC, VOC, NMHC, and TOG emissions. A detailed sptsnl organic
gases profile does not exist for main engine gtagtaissions.

Taxi Out: The taxiing from the gate to a runway .end

Takeoff: The portion from the start of the grourdl on the runway, through
wheels off, and the airborne portion of the asegnto cutback during
which the aircraft operates at maximum thrust.

6. Climb Out: The portion from engine cutback to thmel ef the flight profile (or the
mixing height, whichever is lower).

Each aircraft activity is expressed as either anvAl, a Departure, an LTO cycle, or a Touch

and Go (TGO), and each type consists of differemdes of operation. An Arrival consists of the
Approach and Taxi In modes. A Departure consisth®fStartup, Taxi Out, Takeoff, and Climb
out modes. An LTO cycle consists of an Arrival anDeparture, and therefore consists of one of
each of the six modes of operation. A TGO consithe Approach mode, followed

immediately by the Takeoff and Climb out modes. T@#rations are generally performed for
training purposes, usually occur at military basesmaller civilian airports, and generally have

a flight profile that starts and ends at a muchdpultitude than a regular LTO cycle.

EDMS offers two ways of calculating the amount wiigsions released in the airborne segments
and approach ground roll:

1. Using the International Civil Aviation OrganizatiolCAO) and Environmental
Protection Agency (EPA) Times in Mode (TIM) founda table, or

2. Using the aircraft performance module, which dyreatly models the flight of the
aircraft, based a flight profile using the methadpyl presented in the Society of
Automotive Engineers (SAE) Aerospace Informatiop&e (AIR) 1845.

The user selects the methodology, in$eenario Propertiesiindow, to be applied to all aircraft
in the system database.

NOTE: The dynamic aircraft performance-based modeling ofpon should always be
used in airport analyses conducted for FAA approvalinless prior authorization
is obtained from the FAA’s Office of Environment ard Energy.

The ICAO/EPA TIMs are based on broad aircraft catieg and provide more generalized times
spent in each of four modes: Approach, Idle, Takewfd Climb Out. The emissions determined
from these four ICAO modes are allocated to theousrEDMS modes of operation as follows:
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the ICAO Approach, Takeoff, and Climb Out modesaltecated to the EDMS Approach,
Takeoff, and Climb Out modes of operation, respeti while the ICAO Idle mode is broken
down into the EDMS Taxi In and Taxi Out modes oé@gtion. The ICAO TIMs have no flight
profiles associated with them, and they only deteenthe amount of time that an aircraft spends
in each mode, not its position. Because there spatial information on the release of emissions
when using the ICAO TIMs, this modeling option & mllowed when dispersion is enabled.
Instead, use of the performance-based methodotogquired when dispersion is enabled.

The dynamic aircraft performance module providesenwecise and accurate modeling of
aircraft performance by taking into account theraift type, engine, weight, approach angle to
be flown (for arrivals), elevation and weather (@smherics). Using hourly meteorological
weather data, variations in the thrust used (andsoms released) for the same aircraft can be
observed at different times of the day and at ceffié airports due to the changing weather
conditions. When user-created aircraft are addedstnidy, the user can enter aircraft-specific
times for the takeoff, climb out, approach and Iagddle modes or assign a flight profile from a
similar aircraft in the system table.

For the EDMS Taxi In and Taxi Out modes of operatibe taxi times can either be user-
specified or generated by the sequencing modellattex is required when dispersion is
enabled.

Mixing heights less than 1,000 feet are alddwed in EDMS. The default approach and climb
out times in mode of both system aircraft using @EBPA TIMs and user-created aircraft are
based on a mixing height of 3,000 feet but arestdfuito reflect the user-specified local mixing
height. When the mixing height in théeathemwindow is modified, the times-in-mode for all
aircraft are automatically adjusted.

Aircraft engines are the actual source of emissionaircraft. EDMS treats each aircraft as a
combination of a specific aircraft type and engyye. For each aircraft type there may be
several different engine types available for us@mission factors may vary from engine to
engine. Consequently, different aircraft may geteeidentical emissions because they are
equipped with identical engines, or older aircrafty be outfitted with technologically newer
engines and generate fewer emissions. Default esddisplayed in bold) represent an actual
engine type which is the most common or the modelyiused engine type for that particular
aircraft type in the United States, Europe or warttk fleet based on recent data extracted from
the BACK aviation database. More information onda¢a used to determine the default engines
is available fronwww.backaviation.com

In each of the modes, the engines operate at pamdagly different power settings. The power
settings determine the rate at which fuel is bumubth, in turn, determines the quantity and
nature of emissions released into the atmosphere.

For most engines the emission factor data wasmdddrom the ICAO Aircraft Engine Exhaust
Databank, a publicly available database that casolaanloaded fromvww.qginetig.com The

data from QinetiQ is supplemented by engine emsstata provided directly from the
manufacturer and, for older aircraft, data contdimeEPA’s AP-42, Part Il, Section 1.

2.3.1 Aircraft Operations & Schedule

Operational information for aircraft can be enteiredne of two ways: (a) by specifying the
number of annual operations or peak quarter-hoaratipns for each aircraft, along with
operational profiles showing the relative actiity quarter-hour, day-of-the-week and month, or
(b) by specifying a schedule of operations. Infitet method, peak quarter-hour operations are

2-6



converted into a pseudo-schedule using the selegectional profiles. From that point on, both
methods are essentially the same.

2.3.2 Taxi Times and Sequence Modeling

In theScenario Propertiesvindow, there are two options for determining séimeount of time an
aircraft spends taxiindgJser-specified taxi times for each aircraftdSequence ModelingVith
user-specified taxi times, the user can defineudefdor taxi in and taxi out times that apply to
each aircraft added to the study. These taxi tivagsthen be changed for each aircraft as
desired. However, because these user-specifiedit@as do not have any information on the
location at which the taxiing occurs, this modelomgion is not allowed when dispersion is
enabled. Instead, the Sequence modeling optiayisired in order to provide the spatial taxiing
information.

Sequence modeling in affect performs a simulatiodynamically determine the taxi times, and
is required for dispersion, but can also be useeiigissions inventories. To use sequence
modeling, the user must define the gates, taxiwaysyays, taxipaths, and runway
configurations for the airport.

The Sequence module determines the active runwafigooation that is used at each hour of the
year based on meteorological information and tee-specified activation parameters in order to
determine the associated airport capacity at eaahdf the year. This airport capacity
information along with demand information from thiecraft operational profiles or schedule are
provided to the WWLMINET delay model to determihe @irport throughput. EDMS then
adjusts the estimated gate push-back time (forrtiees) and estimated touchdown time (for
arrivals) into actual times that are possibly dethy

The Sequencing module models the movement of fi@ieng the taxiways (as prescribed by
the taxipaths) between runways and gates for boiviray and departing aircraft. In addition,
modeling of taxi queuing is then done for deparfifghts, but not arriving aircraft, which are
assumed to have unimpeded taxi in to their gate.dgparture aircraft are sequenced in the
proper order to provide the duration that eachraitcpends on each taxiway segment. The
aircraft form queues along the taxiways that feed the corresponding runway-ends. This
detailed modeling of the usage of individual taxvgg@gments during taxi in and taxi out
provides a more realistic modeling of airside opilers for both emissions inventory and
dispersion purposes.

24 Ground Support Equipment (GSE) and Auxiliary Power Units (APUs)

Emissions are generated by ground support vehacidsauxiliary power units (APUs) while the
aircraft is parked at the gate. The following seasi cover Ground Support Equipment (GSE)
and auxiliary power units (APUs). GSE can be madlbleth by assignment to an aircraft and by
population. GSE that are assigned to an aircrdfthave their operations depend on the activity
of that aircraft. GSE that are modeled as a pojulaiperate independently from aircraft
activity. Since APUs are onboard aircraft, theyalveays modeled based on an aircraft's
activity.

GSE emission factors used by EDMS are derived E&A’'s NONROAD2005 model and are
based on the following variables: fuel, brake hposeer and load factor. In addition, a
deterioration factor is applied based on the aga®tngine. GSE emission factors are given in
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grams per horsepower-hour. EDMS allows users ecséhe EPA-derived national fleet average
age for a particular vehicle type, or to specify #xact age of an individual piece of equipment.

2.4.1 GSE Assigned to Aircraft

Upon arrival at a gate, aircraft are met by GSHrlmad baggage and service the lavatory and
cabin. While an aircraft is parked at a gate, neobénerators and air conditioning units may be
in operation to provide electricity and conditioregd Prior to aircraft departure, GSE are
present to load baggage, food and fuel. When anadiideparts from a gate, a tug may be used
to push or tow the aircraft away from the gate nthe taxiway. Figure 2-1 depicts aircraft and
GSE activity at the gate.

Figure 2-1. Aircraft with GSE.

GSE that are assigned to an aircraft are giverstiimenutes per arrival, minutes per departure)
based upon the type of service. For example, atfuek servicing a large commercial aircraft
will have a different operating time than the sdoet truck servicing a commuter aircraft. Tugs
are generally used to move commercial aircraft afn@y the gates, but are typically not used by
general aviation (GA) aircraft.

As system aircraft are added to the study, defa8E assignments are made for each newly
added aircraft. Default assumptions are used in EPit the user also has the flexibility to add
and remove GSE to and from aircraft and modifydperating times as well as other parameters
for assigned GSE. These default assignments aeel hg®n several categories of aircraft types
(e.g., wide body jets, cargo planes, commuter @i,cgeneral aviation, military jets, military
transports, business jets, etc.).

If site-specific information is available for GS&sgEignments and operational times), it is
recommended that this data be used in place afdfault values. If the aircraft type is removed
from the study, all the GSE assigned to it willoate removed from the study. To modify the
assignment and/or the operating times of thesecesuselect th&SE & Gate Assignmetdb on
theAircraft Operations & Assignmentgndow.

GSE emissions generated per LTO cycle (or arrivaleparture) are the product of the emission
factor, horsepower, load factor and operating tifte.annual emissions this result is multiplied
by the number of yearly LTO cycles (or arrivals aiggartures) for the aircraft to which the
equipment is assigned. GSE emissions are not esdclifor TGO operations.
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2.4.2 GSE Populations

For a population of GSE, the annual GSE emissiomshe product of the emission factor for the
given pollutant, horsepower, load factor, annualgesand population. The analyst can either
select Use default age distributidnwhich will cause GSE to be modeled with the ol
average GSE emission factors that were developédeby.S. EPA using NONROAD2005, or
can selectSpecify a specific agewhich will apply the NONROAD2005 emission factdor a
specific vehicle. In the latter case, the fuel, lbesepower and the year of manufacture
determine the zero-hour emission factor and theaageGSE type determine the deterioration to
be applied.

2.4.3 Auxiliary Power Units (APU)

Auxiliary power units (APUs) are most often on-lbigenerators that provide electrical power
to the aircraft while its engines are shut dowrm8gilots start the on-board APU while taxiing
to the gate but, for the most part, it is startéwmthe aircraft reaches the gate. The on-board
APU is, in effect, a small jet engine and the clatans for the emissions generated by it are
similar to that of an aircraft engine operatingime power setting only. The methodology for
calculating emissions from APUs is adapted fromUte. EPA's Procedures for Emission
Inventory PreparationVolume 1V Chapters, which can be found at
www.epa.gov/otag/invntory.htnhike GSE, APU emissions generated per LTO cycdetlae
product of the emission factor and operating timeltiplied by the number of applicable aircraft
LTO cycles. APU emissions for arrivals and depasuare computed in a like manner, when
those are treated separately. For the purpose isémms calculations, APUs are assigned to the
same category as GSE. External APUs used by amafhifall into the category of ground
support equipment. In the absence of an APU oriegdple GSE, a combination of 400 Hz
electric power and preconditioned air (PCA) carsingplied to the aircraft using a fixed system
at each gate to allow for normal operation. Fixgsteams usually generate little or no emissions
at the airport and are not included in EDMS. APUssions are not calculated for TGO
operations.

2.5 On-Road Vehicles

Motor vehicle activity on roadways is specifiedlire Roadwayswindow under th&missions
menu heading. Théraffic Volume(Yearlyor Per Peak Quarter Hogrrefers to the number of
vehicle traversals (one-way trips) on the roadwdne average speed (in mph) of vehicles
traveling on the roadwayl\yerage Speed$ one of the parameters necessary to determine a
MOBILE 6.2 emission factor (grams/vehicle-mile) tbe movement of the vehicles. The other
three parameters amManufactured Yearlevation Heighd), and the average daily high and low
temperaturesvhich come from the airport’'s weather data. Aduligilly, MOBILE 6.2 allows the
user to choose between the default fleet mix amdadthe 16 vehicle types. Selection of a
specific vehicle type will cause EDMS to assume tha roadway is used only by vehicles of the
specified type.

TheRoadway Lengtfield is used exclusively for emissions inventpyposes to determine the
total amounts of pollutants generated by vehiagi@galing the length of the roadway on their
way to and from the airport. Specify the total aiste (in units set on tl&tudy Properties
window) a vehicle would be expected to travel alimgselected roadway. For a dispersion
analysis, th&koadway Lengtis computed from the coordinates of the points dedine the
roadway, and is not editable. Access to the roadsmaigsion factors for the active record both
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for viewing and editing purposes are on the lovgdntrcorner of the window. The total
emissions for a roadway are the product of the gomsfactors (given in grams per vehicle-
mile), the annualraffic Volume and theRoadway Length

Important: Unlike EDMS 4.x, EDMS 5 does NOT assuha vehicles travel “round-trip” (i.e.
does not assume that each vehicle traverses a agamvee in each direction). So to indicate the
round-trip passage of 100,000 vehicles, a yeardffitrVolume of 200,000 should be entered

Vehicular emission factors contained in EDMS ar&ated from the EPA's MOBILE 6.2. To
accommodate changing and/or varying regulatiorte®need for a more detailed analysis, the
user has the option of entering their own vehicalarssion factor data. Frequently, the user
would obtain this emission factor data by runnin@RILE with customized input.

Once the user has provided EDMS with the analysig ytemperature, elevation, vehicle speed
and class, MOBILE will run using the default segnThe control flag settings used by EDMS
for MOBILE 6.2 are summarized in (Table 2-The EDMS Technical Manuabntains

additional information about how EDMS models ond@ahicle emissions along with
instructions on viewing the MOBILE input file gera¢ed by EDMS and the output received from
MOBILE in return. Users should run MOBILE outsideEDMS, if they find that these defaults
are not appropriate for their airport.

Table 2-1: MOBILE 6.2 Control Flag Settings.

Control Flag VEIENES)

Gasoline fuel Reid Vapor Pressure (RVP) Adjusted to fit within the 7 to 9 psi range that
is being used to model the default summer
months.

Diesel Sulfur 500 ppm for study years prior to 2006

46 ppm for study years 2006 through 2009
11 ppm for study years 2010 and later

Minimum daily temperature Average ambient tempegaftom the study setup
screen — 10.35°F

Maximum daily temperature Average ambient tempeeaftom the study setup
screen + 10.35°F

Calendar year Study year from the study setup screen

Evaluation month 7 (July)

Roadway type Arterial

Altitude “1” if the airport elevation is less than 5,000tfee
above sea level
“2" otherwise

No Refueling

Air Toxics E200: 50
E300: 85

GAS AROMATIC%: 25
GAS OLEFIN%: 15
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GAS BENZENE%: 1.5
OXYGENATE:
MTBE 0.00 0.0
ETBE 0.00 0.0
ETOH 10.01.0
TAME 0.00 0.0

2.6 On-Road Vehicles in Parking Facilities

Motor vehicle activity in parking facilities is spified in theParking Facilitieswindow (under
the Emissionamenu heading). Thdumber of Vehiclegrearlyor Per Peak Quarter Hogrrefers

to the distinct number of individual vehicles usithg parking facility. An entry and an exit of
the parking facility with any idling and vehicle rement together, count as one operation. The
average speed of vehicles traveling in the parKawility (Speed)is one of the parameters
necessary to determine the emission factors fominement of the vehicles using MOBILE 6.2.
The three remaining parameters dvignufactured YearElevation and the average daily high
and low temperatures, which come from the airposésther data. MOBILE 6.2 does however
allow the user to choose between the default flagtand one of the 16 vehicle types. Selection
of a specific vehicle type will cause EDMS to assutimat the parking facility is used only by
vehicles of the specified type.

Note: In order to define a custom fleet mix of on-roahicles, users must either run MOBILE
outside of EDMS and import the resultant emissiaotdrs, or make a copy of the parking
facility or roadway for each of the vehicle types.

Idle emission factors (grams/vehicle) are complgdxtracting emission factors, as above, with
a vehicle speed of 2.5 mph and multiplying thestoia by thddle Time.The input for the idle
time is an estimate of the average time a vehpbnds idling between entry and exit. The input
for Distance Traveleds an estimate for the average distance a vetralels between entry and
exit. This field is used to modify the moving enmssfactors (grams/vehicle-mile). The moving
emission factors and the idle emission factors @mbined to produce a parking facility
emission factor (grams/vehicle).

2.7 Stationary Sources

The EDMS database contains emission factors faraéeategories of stationary sources. Each
broad category is further broken down into sevepalific typesTheten categoriesurrently
included areBoiler/Space Heaters, Emergency Generators, Ineitoes, Aircraft Engine

Testing, Fuel Tanks, Surface Coating/Painting, DejArea Solvent Degreaser§and/Salt
PilesandOther.

Users can specify the category specific (and inesoases type specific) emissions parameter
values or use the default emissions parameter s/altre specific methodologies for computing
stationary source emission factors are present@ppendix H of Air Quality Procedures for
Civilian Airports and Air Force Bases (the Air QiaHandbook). The general methodology for
calculating emissions from these sources constleramount of fuel or substance consumed.
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The Stationary Sourcewindow under th&missiongnenu heading is used to specify stationary
source activity. After the selection ofCategory the first type is automatically selected from
Typedrop down menu and tlemission Parameteiisst is populated with the appropriate
parameters, including the emission factors. Typidale user will then selectBypethat best
matches the source that they wish to include irsthdy. TheCategoryandTypefields are keys

to retrieve default data from the database.

Based upon the nature of the fuel, the substamtguooed, or throughput, emission factors are
displayed either alsg/Metric Ton,Kg/Kiloliter, Kg/Thousand Cubic Meters, Kg/Hour or
Kg/Test CycleEmission factors and parameters may be modifiggeiuser obtains site-specific
data, but there is nealidity checking performed to verify that the nifeel emission factors are
actually valid for the selectgdategoryandType

TheYearlyand PePeak Quarter Houwalues specify the amount of time, fuel or substan
consumed or throughput, and these are specifidtkinc Tons Kiloliters, Thousands of Cubic
Meters,Hoursor Test Cyclesis appropriate. EDMS gives the user the flexipttitidentify
generic stationary sources. For miscellaneoussiaty sources, the user has the option of
choosing théther category and entering their own emission factortheir choice of units. For
such sources, the user is required to provide gpecHied emission factors.

2.8 Training Fires

Training fire activity is specified by selectingetfiraining Fireswindow under th&missions
menu heading. Emission factor data for five fudR-§, JP-5,JP-8 TekflameandPropang are
stored in the EDMS database and may be selectedthreFuel drop down list. Training fire
emission factors are specified in the system tBblEL_EF.dbf in kilograms of pollutant per
gallon of fuel used; and hence, the training ficBvity values are always entered@allons of
Fuel Used Training fire emission factors may be modifiedtie lower portion of the window
underEmission Factorshowever there they are displayed in grams of pariuper gallon of
fuel.

TheTraining Fire dialog shows only five emission factors, rathemtleight. The emissions from
VOC are used for to calculate NMHC, and TOG ingh@ssions inventory, and the PM10
emissions are used for both PM-10 and PM-2.5.

29 Emissions Inventory Output

The following sections describe the componentfiefamissions inventory, and the outputs
available to the user. EDMS allows the analystigowthe emissions inventory on the window in
an interactive manner, to print a formal emissiowentory report, or export the emissions
inventory to a semicolon delimited text file. EDN§8nerates an emissions inventory for the
following pollutants: CQ@, CO, THC, NMHC, VOC, TOG, NOx, SOx, PM-2.5, PM-Hnhd 394
speciated organic gases. Jd®calculated only for aircraft, and THC is cabeld only for

aircraft and APUs. Aircraft PM emissions are onlgiéable for aircraft with ICAO certified
engines. From the 394 speciated organic gases #hemfare considered to be Hazardous Air
Pollutants (HAPs), while the rest 349 are non-t@dmpounds. Please refer to Appendix D for a
more detailed list of the speciated organic gagesohrce. The total fuel consumption is also
calculated and displayed for tA@craft by ModeandAircraft Summary
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2.9.1 Emissions Inventory

An emissions inventory is a summary of the totdlytants generated by all active sources in the
study. Using EDMS to perform an emissions inventequires the user to identify the emission
sources, the annual activity for each of thesecgsuand, in the case of user-defined sources, the
emission factors. EDMS then calculates the totabahpollutant emissions for each of the
identified sources and presents it in both a suna@dreport and a detailed report.

Important: To view speciated organic gases in thssions inventory, thEnable Speciated
Organic Gas (OG) Emissiorheckbox in thé&tudy Propertieslialog must be checked.

2.9.2 View Emissions Inventory

TheView Emissions Inventowyindow is displayed by selecting the approprigigam under the
Viewmenu heading. The initial display is tBammarywhich shows total pollutant emissions by
source category in tons, short tons, Ibs, or kdogs per year as specified in Beidy Setuplhe
units can be changed by selecting the desirednamit theUnits drop down box. In addition, the
analyst can view emissions for specific scenaiipoat, and years by selecting the desired
scenario-airport combination and the desired yean theScenario-airportandYeardrop-down
boxes.

The source categories are: Aircraft (broken dowmigle of operation), APU, GSE, Stationary
Sources (including Training Fires), Vehicular sas¢both Roadways and Parking Facilities),
and the total of all categories. The analyst mag &lew total pollutant emissions by each source
type by clicking on the appropriate buttons atttieof the view window.

TheAircraft by Modedisplay lists the total pollutants by the conttibas of aircraft type in each
mode of operation. The possible modes are Approkek,In, Startup, Taxi Out, Take Off and
Climb Out. APU and Assigned GSE emissions may be/@d by pressing th&ircraft/ APU

button. The aircraft’s Total emissions are the sdimll six modes due to the aircraft's activity.
The Assigned GSE and APU totals are displayed agggr TheGSE Populatiordisplay shows
the emissions for each item in the GSE populafidre Vehicular Sourcesdisplay lists the total
emissions for each roadway and parking facilityuded in the study while th®tationary
Sourcedlisplay lists the total emissions for each statigrsource or training fire specified in the
study.

2.9.3 Export Emissions Inventory

To export the emissions inventory click tBgportbutton in theEmissions Inventorywindow.
EDMS will export the Scenario-Airport emissions émiory for the displayed source category,
year and units selected, into a semicolon delimigat file. This process can be repeated to
export the emissions for all source categories.

2.9.4 Print Emissions Report(s)

To print official reports of the emissions invent@hoosePrint from theFile menu while the
emissions view is selected. Aside from a differeimcrmatting, EDMS titles, and study
information, the contents of the emissions inventeports are exactly the same as described in
View Emissions Inventorilote: Due to the number of pollutants, this comdchwaill not print

out the speciated OG’s in an EDMS report, it onmiypgs out the 10 main pollutants. To print the
OGs the file should be exported and formatted itat jputside of EDMS.
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3 AIRPORT LAYOUT

The Airport Layout defines the physical “fixed” maktructure components of the airport around
and through which the airport sources operate.dlitsgde network components include the
runways, gates, and taxiways, and are optiongdédiorming an emissions inventory, but are
recommended if a precise calculation of inventergiesired, and are required for dispersion.
Buildings have no affect on emissions, but affeetdispersion of point sources.

In EDMS, users also have the ability to graphicalgw the layout of the airport, and interact
directly with the graphical airport view to placepve, and modify various sources.

3.1 Weather Data

The meteorological data settings can be found uthgaieatheroption under théirport main
menu, and is specific to each scenario-airport é¢oatlon. There are two settings available: 1)
annual average weather values, and 2) hourly weadghees. If dispersion is not enabled, then
the user has the option of using either the anavedages or supplying his/her own hourly
weather files for the emissions inventory. Hourlgather data supports the aircraft performance
module and airport runway configurations to provigleater precision when performing an
emissions inventory, but if it is not availablee thirport’s annual average values will be used for
all activities. If dispersion is enabled, then Hpuveather data is required in order to provide the
precision necessary for detailed emissions andastigpe AERMOD dispersion module.

The following weather parameters are used by EDMS:
Mixing Height

Temperature (ambient, daily high, daily low)
Relative humidity

Wind direction

Wind speed

Sea level pressure

N o o b~ wDd PR

Cloud ceiling height
8. Horizontal visibility

If hourly weather data is used, the user must supniface data for each hour, as well as twice-
daily upper-air observations, one of which musabearly morning soundingflistorical

weather data are available for free from the ERAriret site \www.epa.goy and other locations,
such asvwww.webmet.comAdditionally, recent weather data are availabderfthe National
Climactic Data Center (NCDC) internet siteww.ncdc.noaa.govfor a fee. The surface and
upper-air observations are processed with the matagical preprocessor, AERMET. The
AERMET Wizardinitiated from théWVeatherdialog, steps the user through loading the twogype
of weather data and then merges them into a fotmatAERMOD can use. Three files are
output from theAERMET Wizard

1. The AERMOD surface file (.SFC)
2. The AERMOD prdfile file (.PFL)
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3. The intermediate AERMET surface observation fiMET)

The surface file and the profile file are used diseby AERMOD, and contain only the
meteorological parameters needed for dispersiopgsas. The third file, the AERMET surface
observation file, is an intermediate output fileAlFRMET and retains all of the meteorological
parameters originally contained in the user-supptierface data file, which is used by EDMS
directly to drive the aircraft performance and ragveonfigurations.

Weather data must be provided in one of the foriigted in (Table 3-1); this may require
converting the weather data into one of the forrhstisd. If weather for a specific location is not
available, an appropriate substitution should kelus

Table 3-1. Acceptable Weather Data Formats
File Format Use Description Source

TD-3280 Surface National Climactic Data
Center (NCDC).

www.ncdc.noaa.gov

TD-3505 Surface National Climactic Data
Center (NCDC).

www.ncdc.noaa.gov

CD144 Surface National Climactic Data
Center (NCDC).

www.ncdc.noaa.gov

HUSWO Surface National Climactic Data
Center (NCDC).

www.ncdc.noaa.gov

SCRAM Surface Environmental Protection
Agency.
www.epa.gov

SAMSON Surface National Climactic Data

Center (NCDC).

www.ncdc.noaa.gov

TD-6201 Upper-Air National Climactic Data
Center (NCDC).

www.ncdc.noaa.gov

Radiosonde Data of North Upper-Air National Climactic Data
America — FSL format Center (NCDC).

www.ncdc.noaa.gov
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3.2 Airside Network Layout

The physical components that comprise the airsi@ark include the runways, the gates, and
the taxiways that link the two. In addition, taxipaindicate the path through the taxiway
network which an aircraft will take to go betweeruaway and gate, and runway configurations
indicate the runways that will be active at a jaar time of day based on weather conditions.

These elements are necessary in order to moddethg and sequencing of aircraft as they
depart, and determine the amount of time eachadirspends on each portion of the tarmac in
order to more precisely allocate the emissionbdsd areas for dispersion purposes. These
components are optional when only an emissionstiove is needed, but are required for
dispersion, and are discussed further below.

3.2.1 Runways

Aircraft runways are defined using tReinwaydialog found under thairport menu heading.
Runways are named based on their magnetic orientdtor example, runway 9-27 is a runway
oriented east-west, with runway 9 defining aircraéiving west to east, and runway 27 defining
aircraft moving east to west. TRunwayslialog allows the user to create runways withiicst
endpoints. This, in turn, allows the user to dtiish the direction of traffic on the runway when
defining taxipaths on th€axipathsdialog and runway usage percentages oriCthrdigurations
dialog.

3.2.2 Taxiways

Aircraft taxiways are defined through thaxiwaysdialog found under thairport menu
heading. The coordinates of the taxiway identigedes of area sources for the placement of
aircraft movement while the aircraft is taxiingaond from a gate or a runway. The default taxi
speed for an aircraft in EDMS is 15 knots (27.78,kb7.26 mph).

3.2.3 Gates

A gate is a physical point of arrival and departisrean aircraft. The location of the gate can
affect the overall annual emissions inventory bgraing the distance (and the associated
emissions) needing to be traversed between theagdtéhe runway. Gate locations are also used
to determine the placement of the dispersion seuiaeGSEs and APUs.

3.2.4 Taxipaths

A taxipath is a series of taxiways connecting & gata runway end (for “outbound” taxipaths)

or a runway exit to a gate (for “inbound” taxipathBhe sequencing model determines the time-
location coordinates of an aircraft as it movesiglthe taxiways that its assigned taxipath
comprises. These time-location coordinates are tesadsign the aircraft’'s emissions to the area
sources that represent the taxiways.

3.2.5 Configurations

Airports operate under different configurationke pattern of aircraft arrivals and departures on
specific runways - over the course of a year dejpgnoh the weather, capacity, and noise
abatement issues. Whereas it is impossible to at¢ouall the various factors that might
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influence the definition of configurations at sgecairports, it has been determined that most
often configurations are defined based on the war@meters of direction and speed.

The Configurationsdialog (under théirport menu heading) provides a way for the analyst to
dynamically assign aircraft to different runwaysat-time based upon weather conditions, time
of day, and aircraft weight category. Each configioan can have associated limits for any or all
of the following activation parameters:

1. Wind direction
wind speed
Hour of the day
Cloud ceiling

Horizontal visibility

o gk~ w DN

Temperature

The active configuration can be determined baskyson those parameters, or the user can
specify a distribution of percentage usage forcihr&igurations, and EDMS will conform to that
distribution, while trying to satisfy the activatiparameters of the configurations as well as
possible.

3.3 Airside Network Layout

The physical components that comprise the airsi@ark include the runways, the gates, and
the taxiways that link the two. In addition, taxipaindicate the path through the taxiway
network which an aircraft will take to go betweeruaway and gate, and runway configurations
indicate the runways that will be active at a jatar time of day based on weather conditions.

These elements are necessary in order to moddethg and sequencing of aircraft as they
depart, and determine the amount of time eachadirspends on each portion of the tarmac in
order to more precisely allocate the emissionbdsd areas for dispersion purposes. These
components are optional when only an emissionsitiove is needed, but are required for
dispersion, and are discussed further below.

3.3.1 Runways

Aircraft runways are defined using tReinwaydialog found under thairport menu heading.
Runways are named based on their magnetic orientdtor example, runway 9-27 is a runway
oriented east-west, with runway 9 defining aircraéiving west to east, and runway 27 defining
aircraft moving east to west. TRunwayslialog allows the user to create runways withicst
endpoints. This, in turn, allows the user to dtiish the direction of traffic on the runway when
defining taxipaths on th€axipathsdialog and runway usage percentages oiCthrdigurations
dialog.

3.3.2 Taxiways

Aircraft taxiways are defined through thaxiwaysdialog found under th&irport menu
heading. The coordinates of the taxiway identigedes of area sources for the placement of
aircraft movement while the aircraft is taxiingaond from a gate or a runway. The default taxi
speed for an aircraft in EDMS is 15 knots (27.78,kb7.26 mph).
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3.3.3 Gates

A gate is a physical point of arrival and departisrean aircraft. The location of the gate can
affect the overall annual emissions inventory barading the distance (and the associated
emissions) needing to be traversed between theagdtéhe runway. Gate locations are also used
to determine the placement of the dispersion seuiareGSEs and APUs.

3.3.4 Taxipaths

A taxipath is a series of taxiways connecting & gata runway end (for “outbound” taxipaths)

or a runway exit to a gate (for “inbound” taxipgthBhe sequencing model determines the time-
location coordinates of an aircraft as it movesiglthe taxiways that its assigned taxipath
comprises. These time-location coordinates are tesadsign the aircraft's emissions to the area
sources that represent the taxiways.

3.3.5 Configurations

Airports operate under different configurationbe pattern of aircraft arrivals and departures on
specific runways - over the course of a year dejpgnoh the weather, capacity, and noise
abatement issues. Whereas it is impossible to atdouall the various factors that might
influence the definition of configurations at sgicairports, it has been determined that most
often configurations are defined based on the warémeters of direction and speed.

The Configurationsdialog (under théirport menu heading) provides a way for the analyst to
dynamically assign aircraft to different runwaysat-time based upon weather conditions, time
of day, and aircraft weight category. Each configion can have associated limits for any or all
of the following activation parameters:

1. Wind direction
Wind speed
Hour of the day
Cloud ceiling

Horizontal visibility

S T

Temperature

The active configuration can be determined baskalyson those parameters, or the user can
specify a distribution of percentage usage forcinafigurations, and EDMS will conform to that
distribution, while trying to satisfy the activatiparameters of the configurations as well as
possible.

3.4 Airport View

TheAirport option, under th&iewmenu, provides the user the capability to visealieir
source and receptor placements in relation to etdwr. Runways are indicated by a thick gray
line with a solid blue centerline, taxiways arentiiged by a thick, gray line, roadways are
indicated by a solid red line and receptors arecatdd by a flag pole. The ability to import an
airport’s “wallpaper” is also provided. The wallgagan be any bitmap image, and is typically
the airport layout diagram or a map of the airgod the surrounding area.



TheAirport Viewscreen is a non-modal screen and hence the ugeranéinue to add sources
and receptors in dialogs and view their placemetiié display upon closing each dialog. All
sources can be dragged to their desired destinatidimodified from théirport Viewby
double-clicking the source and making changes tlidbe sources dialog box. To further aid

the user in verifying the coordinates and placemégbmponents the position of the crossbar
cursor, in the coordinate system, is displayedhédtatus bar at the bottom of the display screen,
and aScaleis displayed in both the status bar and the legaruinited zoom capability is also
provided. (Section 6.6.3) provides detailed infalioraon how to interact with th&irport View

3-6



4 DISPERSION CALCULATIONS

EDMS generates input files for use with EPA’'s AERBI@ispersion model, its meteorological
preprocessor, AERMET, and its terrain preproces8&RMAP. AERMOD is a steady-state
plume model that assumes a Gaussian concentratstribdtion in both the horizontal and
vertical directions in the stable boundary layertHe convective boundary layer, dispersion is
Gaussian in the horizontal direction, with the it direction being modeled by a bi-Gaussian
probability density function. It is not the intewit this user manual to describe AERMOD or any
of its associated preprocessors in detail. Detaritmrmation about AERMOD is available from
user guides and additional information contained d@he EPA’s internet site
(www.epa.gov/scram001/dispersion_prefrec.htm#aeymdtie purpose of this manual is to
describe how EDMS is used to generate input films AERMOD. The algorithms used by
EDMS to generate the AERMOD input files are destim theEDMS Technical Manual

4.1 Dispersed Pollutants

EDMS can calculate hourly emissions, and gener&®MOD input files for the following
pollutants:

CO (carbon monoxide),

THC (total hydrocarbons) for aircraft and APUs only,
NMHC (non-methane hydrocarbons),

VOC (volatile organic compounds),

TOG (total organic compounds),

NOx (nitrogen oxides),

SOx (sulfur oxides),

PM-10 (particulate matter, 10 microns), and

PM-2.5 (particulate matter, 2.5 microns).
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. Aircraft PM emissions are only estimated for eafcwith ICAO certified engines

4.2 Inputs Required
The amount of data required to perform a disperaimalysis is significantly greater than the data
necessary for just an emissions inventory. Allhaf inputs necessary for the emissions inventory
are also necessary for dispersion modeling. Intiadisome modeling options that are optional
for just emissions inventory are required when glisjpn is enabled, including:

1. Accurate operational profiles or a schedule (sesp@r 2),

2. Aircraft performance modeling (see Chapter 2),

3. Aircraft delay & sequencing modeling (see Chapjer 2

4. Hourly weather data (see Chapter 3), and

5. Placement of receptors.
An emissions inventory must first be generated teefiispersion can be performed, since the set
of emissions that are dispersed is the same apribditiced from the annual inventory.

The dispersion algorithms use the selected op@aatmrofiles or aircraft schedule to vary the
source activity based upon time. It is importarat #ccurate profiles be developed to represent
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the variation of individual source activity as tlen affect the outcome of dispersion
significantly. Two similar parameters found in aflthe emissions source screens are the values
for YearlyandPeak Quarter Houmnctivity. The dispersion pre-processing routings thePeak
Quarter Hourvalue in the computation of an emission ratehdf\tearlyactivity were the only
known variable then the user would use operatiprafiles to derive th®eak Quarter Hour
value. Upon entering the value féearlyactivity and choosing the appropri@earter Hourly,
Daily, andMonthly operational profiles the program will automatigalbmpute the
correspondingPeak Quarter Houwalue. Even if th&eak Quarter Houwalue is known, and
entered directly, accurate operational profiles still have to be defined and selected for each
source in the study. AERMOD itself uses hourly tiones. The use of quarter hours is only to
provide better fidelity from the aircraft sequemsedeling.

Since EDMS is a model specifically developed fa asairports and air bases, there are several
screens that relate directly to the placementrofait and other source activity and movement
on the airport. Data input includes the creatiod specification of runways, taxiways, buildings,
and gates. These inputs are converted into a tiolheof appropriate sources for modeling
dispersion in AERMOD.

4.2.1 Receptor Locations

The locations at which concentrations are estimatecknown as receptors. EDMS allows the
placement of receptors in the Cartesian or Polardinate system with the ability to also specify
the height of the receptors. EDMS does not perfangnchecking on the reasonableness or
accuracy of the placement of receptors; it istethe users to verify this for themselves.

As a general rule, receptors should be located evtier maximum total projected concentration
is likely to occur and where the general publitkely to have access. General guidance is given
in Volume 9 guidance (EPA, 1978b) for receptomsjti

» Places of expected maximum concentrations;

» Places where the general public has access ovetirtige periods specified by the
NAAQS; and

* Reasonableness.
Examples of reasonable receptor sites might be:

» Sidewalks to which the general public has access more-or-less continuous basis;

» On the property lines of all residences, hospitast homes, schools, playgrounds, and
the entrances and air intakes to all other builsting

» Portions of a nearby parking lot to which pedeaihave continuous access.
Examples of unreasonable receptor sites might be:

* Median strips of roadways;

* On or close to an aircraft runway or taxiway;

* Within intersections or on crosswalks at interseti
* Tunnel approaches;

* Within tollbooths; and

* Alocation far from the breathing height (1.8 mdtich the general public will not have
access.



TheReceptorgialog, found under thBispersionmenu heading, allows the user to place
individual receptors or networks of receptors foncentration estimation. Dispersion
calculations will include all receptors in theStudylist box. The EPA recommended height for
receptor placement is breathing height (approximdté meters or 5.9 feet).

TheReceptor Networkiabs on th&keceptorglialog box allow the user to define two-
dimensional grids of individual receptors over etaagular region (Cartesian) or an annular
sector (polar) of the airport or study area. Duthtincreased computational time required for a
large number of receptors, the primary use of dnastypically been in screening dispersion
estimates.

4.2.2 Elevation

EDMS sources and airport layout components hawasaaciated elevation field. The elevation
acts as a base to which the release height forsemisis added to determine the initial vertical
location of emissions. Running AERMAP supersedesutter-supplied elevations in the
AERMOD input files with elevations from a Digitaldvation Model formatted file, but does not
replace the user’s elevation in the study data.

4.3 Dispersion Modeling Calculation

The intent of dispersion modeling is to assesathpollutant concentrations at or near the
airport or air base resulting from identified enoss sources. These pollutant concentrations are
calculated to determine whether emissions fronsiteeresult in unacceptably high air pollution
levels downwind by comparison with the National Aetti Air Quality Standards (NAAQS) or
other relevant air quality standards. To perforspdision modeling, EDMS requires the
coordinates (in meters or feet relative to the 1gpecified origin) of each emissions source, the
specification of an emissions rate (derived fronission factors) and its variation through time.
For some sources, the release height, temperatdrgas velocity are also required. The
identification of spatial points in the coordinatestem for concentration estimation (receptors),
and the availability of weather data for individimalurs are also required.

The basic Gaussian equation, a mathematical appabiin that simulates the steady-state
dispersion of pollutants from a continuous poinirse is given below.

Equation 4-1: Gaussian Approximation?®

_ Q 1 yY 1( z-HY 1 z+H)
e 2] 2] 2

where:

O
1

point concentration at receptor pig/m’

ground level coordinates of the recepédative to the source and wind
direction, in meters

(x.y.2)

% Source: Air Quality Procedures for Civilian Airports and Air Force Bases, FAA/USAF, Washington, DC,
1997.



H = effective release height of emissions, in meefm)

Q = mass flow of a given pollutant from a soum@esaked at the origin, in
Hg/s

u = wind speed, in m/s

Oy = standard deviation of plume concentration distion in y plane, in m

(o8 = standard deviation of plume concentration distion in z plane, in m

The results of the AERMOD dispersion calculatioresthe concentrations, given in micrograms
per cubic meteryg/n?), at receptors for each hour. The following desesidispersion data
inputs and outputs.

4.3.1 Point, Area and Volume Sources

Just as the emissions inventory breaks down aiggatations into source categories, the same
applies to dispersion calculations. For dispersimueling purposes, each source category is
assigned one of three source type categories:,[@id or volume. EDMS uses all three source
types in AERMOD.

Stationary sources such as power plants releabgauk into the atmosphere through a point
source discharge mechanism such as a stack (gdinés are also treated as point sources). The
AERMOD point source module is used to model disperfor all point sources in EDMS. Point
source emission rates are generally given in gransecond (gm/sec).

Area sources are generally defined as an areaawittiform rate of emissions over the entire
surface. Parking facilities are classified as a@#rces in the model. Airport parking facilities
generate emissions due to on-road vehicles opasaéind vehicle idling. Area source emission
rates are generally given in grams per secondquers meter (gm/secnin the case of a
multi-level parking facility, area sources are gttat a defined increment to characterize the
structure.

Aircraft taxiing, aircraft queuing, aircraft accedéing on the runway, and on-road vehicle
operations are considered to be a series of atgaes) since their movement along a path
approximates a line of continuous emissions. Shigilaircraft after takeoff and during the
landing approach are also represented as a sém@esaosources. The area source was selected,
as opposed to using a series of volume sourcesl lomseecommendations from the American
Meteorological Society/EPA Regulatory Model Imprment Committee (AERMIC).

In EDMS the activity at gates are considered todlame sources when the emissions from
Startup, GSE and APUs are estimated to originata f single point of discharge, and area
sources when multiple points are used to modegj#tte. The latter case is typically used when a
terminal or part of a terminal is represented aERMS “gate.”

4.3.2 Aircraft

Aircraft activity is specified in th&ircraft Operations and Assignmerdmlog. The additional
data required for dispersion analysis (other thaerational profiles) are assigned in the
PerformanceandGSE & Gate Assignmetdbs in the Aircraft Operations and Assignments
dialog. TheTaxi OutandTaxi In Times in Modéelds are not used in dispersion calculations;




they are used solely for the emissions invent®his permits users only interested in generating
an emissions inventory to avoid having to defina@port layout. For dispersion, taxi in and out
times (and their corresponding locations on themay network) are determined from the delay
and sequencing module. As discussed in (Chapteair2jaft have six modes of operation, and
each mode is represented by AERMOD area sourded@ss:

1. Approach: A vertical 2-dimensional grid of aream®s extending along the runway
center line starting at 1,000 ft down to the runway representing the airborne
approach path. The approach path from the mixinghthéo 1,000 ft is collapsed into a
single horizontal row of area sources halfway betw#,000 ft and the mixing height.

2. Taxi In:The landing ground roll is attributed teetRunway source and the taxi in is
attributed to the Taxiway sources.

3. Startup: Aircraft main engine startup occurs atgage. This methodology is only applied
to aircraft with ICAO certified engines. All othaircraft will not have startup emissions.
Aircraft main engine startup produces only THC, VOGAHC, and TOG emissions. A
detailed speciated organic gases profile doesxist ®r main engine startup emissions.
The Startup emissions, and assigned GSE and APattaiteuted to the Gate source.

Taxi Out: The Taxi Out is attributed to the Taxiwagource.

Takeoff: The takeoff ground roll is attributed teetRunway sources, while the airborne
portion is attributed to a vertical 2-dimensionatigpf area sources extending along the
runway center line starting at the runway end regméing the airborne departure path,
from the runway up to 1,000 ft. The departure piegim 1,000 ft to the mixing height is
collapsed into a single horizontal row of area sesrhalfway between 1,000 ft and the
mixing height.

6. Climb Out: Uses the same vertical two-dimensiomal gs the airborne Takeoff
segments.

Because the vast majority of the dispersion comagahs are attributed to the emissions
released by aircraft below 1,000 ft, the approathdeparture spaces use a detailed vertical 2-
dimensional grid below 1,000 ft. However, in ortieimprove the computer run time, aircraft
sources between 1,000 feet and the mixing heightaltapsed into the plane halfway between
1,000 feet and the mixing height.

4.3.3 Gates, GSE and APU

For the purposes of dispersion modeling, the eomsstontributions due to aircraft main engine
startup (contained in the aircraft Gate mode ofafpen), GSE, and APUs are localized at the
gate to which the aircraft is assigned. The gatedinates provide the spatial location in the
coordinate system from which all these sourcesansidered to emanate. The dispersion from
the sources at the gate is represented by a sialyl;me source for each gate if only one point is
specified to define the gate; otherwise an areeaceas used to represent the gate. For larger
airports, many users represent a series of gatearpof a terminal as an individual gate in their
EDMS study.

4.3.4 Runways

Runways determine the location at which aircraft eperate and release emissions during the
ground roll for takeoff and landing. In additiorgah runway end serves as the anchor point for
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the 2-dimensional vertical profile for the aircradpproach and takeoff grids from which
emissions will be released for dispersion purpesethe aircraft approaches and takes off.

4.3.5 Taxiways

Taxiways determine the ground segments where ticeafti operates at idle thrust and releases
emissions whilst taxiing between the gates and aysw

4.3.6 Parking Facilities

Parking lot and parking garage activity is spedifie theParking Facilities The additional data
required for dispersion analysis is found in fespersion Parametersbox of theParking
Facilities dialog. The parking structure must be defined ase@es of up to 20 points. The
parking facility Heightis specified to represent the height at which siors are released. Each
parking facility may also have up to 20 levels. ikaes with multiple parking levels are modeled
using stacked area sources.

4.3.7 Roadways

Vehicle activity on roadways is specified in tReadwayddialog. The additional data required
for dispersion analysis is found in t@®ordinatesbox. Aside from the coordinates that define
the path of the roadway, theeight and widthof the roadway must also be specified. These
values correspond to the release height and widtth® emissions and not the physical
dimensions of the roadway. Roadways are modeledsasies of area sources by AERMOD.

4.3.8 Stationary Sources

The Stationary Sourcedialog offers the capability of specifying theigity of several different
categories of stationary sources for dispersiofyarsaPerforming a dispersion analysis requires
the analyst to specify the dimensions of the statip source. The additional data required for
dispersion analysis is category dependent andusdfon the lower left corner of the dialog.
Users can specify the category-specific (and inesgases type-specific) emissions parameter
values or use the default emissions parameter salttee specific methodologies for computing
stationary source emission factors and the assatcidBta requirements are presented in
Appendix H of Air Quality Procedures for Civilianiorts and Air Force Bases (the Air Quality
Handbook). The general methodology for calculagngssions from these sources considers the
amount of fuel or substance consumed.

Users are permitted to select the type of AERMODr&® (point, area, or volume) used to model
each stationary source in the EDMS study to betharacterize the sources at their airport.
Default values are also provided for all sourceetyp

4.3.9 Training Fires

Training fire data are used by EDMS in both emissiand dispersion analyses. For emissions
purposes, calculations are based upon the amouritiedbfburned, as well as thdeight
Temperature Diameter and Gas Velocity of each fire. For dispersion analyses, trainirg fi
emissions are treated as point sources by EDMSnifgafire emissions are located spatially
within the airport using the (X, y) coordinates.
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4.3.10 Buildings

Airport building sources affect the emitted poiatisceplumes by essentially serving as
obstacles to those sources, and therefore hagmidicant impact on concentrations resulting
from stationary source emissions.

Important: Buildings have no effect on the concaimins estimated from volume and area
sources such as aircraft, APU, GSE, roadways, arldng facilities.

4.4 Dispersion Data Output

Modeling concentrations is a three-step proces€@MS. First, the user must select the
meteorological data to be used via thERMET Wizardwhich is started from th&eather
dialog, which is opened from th&irport menu heading. EDMS includes the optional use of
AERMAP, which is the terrain preprocessor of AERMOIRERMAP creates source (.SRC) and
receptor (.REC) files for inclusion in AERMOD disp®mn analysesNext, the user must
Generate AERMOD Input Fileander theDispersionmenu heading. This step pre-processes the
emissions for every source for every hour in thativer data. The user also has the opportunity
to select different averaging periods as well as dbsired pollutant at this time. Finally, the
dispersion calculations may be run by selectitign AERMODunder theDispersion menu
heading. To run AERMOD with the input files genedhby EDMS on a different computer, the
user can refer to the instructions in 8BBMS Technical ManualStep-by-step instructions for
generating the AERMOD input files are provided $&¢tion 6.5.3).

As the dispersion algorithms execute, AERMOD digplds current status on the screen. Once
AERMOD has finished, the AERMOD window will closench the user will be returned to
EDMS. After AERMOD has run, EDMS will have creatadirectory for each scenario within
the study directory. In each scenario directoryehgill be a directory for each airport. In each
airport directory will be a file with the ((OUT) teasion for each year and pollutant in the
scenario-airport combination. These files contaithtthe list of inputs to AERMOD along with
the concentrations for that scenario-airport-yealypant combination. These results can be
viewed and printed in any text editor, AgxtPadis recommended. Concentration (.CON) files
can be viewed in th€oncentrations Viewinstructions for using the view concentrationsiap
are provided in (Section 6.6.4).
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5 UTILITIES

The EDMS Utilities allow the user to define studgraents that can then be used within EDMS
studies. User-Created objects can have customizbissions factors, certain customizable
properties pertinent to the type of object, anchdifoperating data, which can then be used in a
study in lieu of the system study objects that@mided with EDMS. The study elements that
can be created af®perational Profiles User-created Aircraft User-created GSEnd User-
created APUs

5.1 Operational Profiles

Operational profiles are used to vary the operatieisage of an emissions source according to
the month of the year, day of the week, and quéxter of the day. The profiles are used to more
accurately gauge the emissions rates, and thus dme raccurately model the resulting
concentrations in dispersion. Operational profites also be used with aircraft operations to
more accurately estimate taxi delay with sequenogehng.

Each time slice in a profile is assigned a valoenf© to 1, where 0 means no activity occurs and
1 means that the peak of activity is reached dufiagitime slice. Activity over the profile period

is allocated to the time slices in proportion te @ssigned values. See (Chapter 6) for a more
detailed explanation of how profiles are used.

5.2 User-Created Aircraft

Because new airframes and engines are always degelopment, the user may need to extend
the system aircraft tables. The User-Created Afirclialog provides the means to do so.

The User-Created Aircrafdialog is displayed under thdtilities menu heading. In this screen
the user may specify an aircraft name, Xhenber of Engineen the airframe, thEngine Bypass
Ratig the Default SOxXEmissions Index, th€ategory (size, designation, engine, and usage,
whether it is an air taxi and its European grougigieation), theengine Emissions Data Source
and theFlight Profile. Also, for each of the modes Taxi Out, Takeoffn@iOut, Approach and
Taxi In, the times and emissions-related parameters shbeldspecified. The emissions
parameters aréuel Flow, Emission Indices fo€O, THC, NOxand PM, and Smoke Number
These mode-linked parameters can either be suppyedEDMS, by checkingJse System
Emission Indices and Fuel Flow Rates they can be supplied (or modified from thetasys
supplied values) by the user. The times-in-moderenton this screen will be used for emission
inventory purposes only.

The Engine Bypass Ratiis the ratio of the mass of air that bypassestigine core to the mass
of air that passes through the core. For aircréfi WCAO certified engines, this value is used in
the FOA 3/ 3a equations to compute PM from smakabers.

The Default SOx Elis the initial value of th&Ox Elon the engine emissions tab when a user-
created aircraft is added to a study.

If a Smoke Numbevalue for a given mode is not available ("N/A"Y fose in FOA 3 / 3a
methodology, then the FOA 3 / 3a methodology isussd and th®M El value is used instead.
The user can enter a blank or negative numbeSiitoke Numbép cause this.

For performance modeling purposes, the user musbt agklect a system aircraft-engine
combination that most closely matches the newlyedddrcraft in terms of performance and fuel
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burn characteristics. Selecting this combinatiofl ®ssign the system aircraft's flight profile
data to the new aircraft in order to determine tand location for dispersion analysis.

Data for user-created aircraft are stored withsygtem tables, rather than the study data, so that
the user-created aircraft can be available totatliss run on the installation of EDMS used to
create them. This allows the user-created airaafbe defined once, and then always be
available on that user's computer. If a study cioirig user-created aircraft is to be shared with
another user, you must use the export utility teessacopy of the user-created aircraft data along
with your study data. If the user-created airceatt not exported from the machine where the
study was created, they will not be available & $tudy when it is opened on a new computer.

53 User-Created GSE

EDMS allows the user to define GSE. Tbeer-Created GSHlialog is displayed under the
Utilities menu heading. The user can specify emission fa¢imigrams per horsepower-hour) for
one or more fuels in themission Factordox, at the bottom of the screen. Only emissiotofac
for CO, Total HC, NOx, SOx and PM-10 need to becHjwa because values for NMHC, TOG
and VOC are derived from Total HC, and PM-2.5 igwé® from PM-10. However, these values
can also be obtained from a system GSE. IrEthéssion Factor Data Sourdmx, selecSystem
Tablesand the values in thEmission Factorsbox will automatically update to reflect the
selected data source. Choose the system GSE antbyaehich emissions data is desired from
the drop-down lists. As with the user-created afitcthe user-created GSE will only be available
for use in studies performed with the installedycopEDMS.

5.4 User-Created APU

EDMS allows the user to define APUs. Tbiser-Created APWlialog is displayed under the
Utilities menu heading. For each APU, the user need onbifgmanission factorgor CO, Total

HC, NOx, SOx and PM-10/2.5, because values for NMAIOG and VOC are derived from
Total HC, and PM-10 and PM-2.5 are the same. Howewech like the user-created GSE, these
values can also be obtained from a system APlhdiEnission Factor Data Sourd®ox, select
System Tablesand the values in th&mission Factorsbox and the default operation time
parameter will automatically update to reflect tteosen data source. Choose a system APU
whose emissions data is desired from the drop-dastnAs with the user-defined aircraft and
GSE; user-defined APU will only be available foreus studies performed with the installed
copy of EDMS.
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6 USER INTERFACE

This chapter describes the contents of every mereDMS and the options available in each of
the dialog boxes. EDMS has 8 menisle, Emissions Airport, Dispersion View, Utilities,
Window andHelp.

All dialog windows conform to the Microsoft Windovetandard, and there are 4 buttons present;
OK, Cancel Apply, andHelp. TheOK button saves any changes and exits the window Apipty
button saves any changes without exiting the windidve Cancelbutton exits the window without
saving any changes. Thielp button brings up the help window.

6.1 Study Window

The Main Study window (Figure 6-1) is divided iritaur panes. The upper-left pane contains a
tree, which shows the structure of the study anighvprovides menus (via right-clicking) that
apply to the study's components. The lower-leftepdisplays which scenario, airport and year are
currently selected in the upper-left pane. The upight pane gives a more detailed look at the
contents of the study component currently seleictélde upper-left pane; it shows the contents of
the next node down in the tree. (Figure 6-1) shihwesstudy namediutorial, which includes a
scenario nameBaseline The scenario contains only thRagerstownairport, whose contents are
displayed in the upper-right pane. Double clickimgany of them will bring up the corresponding
dialog. The lower-right pane lists the propertiéthe tree node selected in the upper-left pane.
The information shown cannot be edited directlthie pane as it is displayed for user-reference
only.

Figure 6-1: Main Study Window

-
=) EDMS 5.1.2 - [Tutorial] =Jo/Ed
(=} File Emissions Airport  Dispersion View  LUtiities  Window  Help - | 3%

DS s EE
() Tutarial* Mame | Description
= 'y Baseline = fircraft 1instudy: 1000 LTOs vear,
= @ Hagerstown Regional-Richard & Hensan Fld % GSE Population 2Zin studsy.
= ] Parking Facilities Lin study,
=¥ Roadways 1in study.
|# Stationary Sources 1 in study.
& Training Fires 1in study.
5 Gates Zin study,
< Taxiways 7in skudy.
dRunways 2 instudy,
0 Taxipaths 27 in study,
) Configurations &in study,
M Guarter-Hourly Operational Profiles 1 in study,
"9 Daily Operational Profiles 2 instudy,
L) Monthly Operational Profiles 2 in study,
Buildings 2 in study,
[ Discrete Cartesian Receptors 1in study.
_P' Discrete Polar Receptors 0in study,
.P" Cartesian Feceptor Metwaorks 0in study,
r Palar Receptor Metworks 1in study,
Scenario selected: Property Mame Praoperty Value
Baseline Aircraft Schedule File Mot using a schedule,
: Source File 2004,5RC
Airport selected: ) Receptor File default REC
Hagerstown RegionalRichard & Henson FId | ooy eanes for which an AERMOD Hourly Emission (. HRE) File has been Generated 0, NOx
Vear selected: Pollutants For which an AERMOD Input (. INP) File has been Generated C, MOk
Y Pallutants For which an AERMOD Oukput {.OUT) File has been Generated CO, MO
Pallutants For which an AERMOD Concentration {, COM) File has been Generated 0, MOy
Far Help, press F1 ) UM




6.1.1 Study Tree

The top element in the tree is the study. Whes #ellected, the upper-right pane displays a list of
the scenarios in the study and their descripti®ight-clicking brings up a menu with options:
Study PropertiegFigure 6-2) RenamgeAdd New ScenariandAdd New AirportStudy Properties
brings up theéStudy Propertieglialog. Renameallows the study to be renameid New Scenario
opens thescenario Propertieslialog (Figure 6-4) for a new scenarfdd New Airportopens the
Airport Propertiesdialog (Figure 6-6) for a new airport. When chanpave been made to a study
and have not been saved, a “*” is placed at theoitkde study name in the EDMS upper-left pane.
Once the study is saved the “*" goes away.

In the first level down in the tree are the scemmrWhen a scenario is selected, the upper-right
pane displays a list of all the airports and tlggiscriptions. Right-clicking on a scenario brings u

a menu with optionsScenario PropertiesSet as BaselineRename and Duplicate Scenario
Properties opens theScenario Properties dialogFigure 6-4) for the selected scenariet as
Baselinemarks the selected scenario as the baseline scdaaemissions reduction reports. This
is indicated by the scenario name being shown Id imothe study treeRenamesimply allows the
selected scenario to be renamBdplicate makes a copy of the selected scenario, includihg a
emissions sources and their operational usagelbaidpert features.

The level below the scenarios holds the airporteeliVan airport is selected, the upper-right pane
displays a list of all the years in the study. Riglicking on an airport brings up a menu with the
option: Airport Properties which opens thairport Propertiesdialog (Figure 6-6) for the selected
airport. When changes have been made to a sceaigsimt combination which would result in a
change of emissions, a “*” is placed at the enthefscenario-airport name in the EDMS upper-left
pane to indicate that the emissions need to betegda

The lowest level is the study years. When a yeaelected, the upper-right pane displays a list of
the emissions sources, airport features, and apegiprofiles plus counts for how many of each
are defined for that scenario-airport-year combamatThere is no right-click menu for the years.

6.2 The File Menu

The File Menu provides the user with the abilitysfzecify study information, create a new study,
open, close or save an existing study, import pogxstudy data, print the current window, or exit
EDMS. The contents of the file menu are listed Welo

e Study Properties

* New

« Open

* Close

* Save
 Save As
* Import

* Export

* Print

e Print Preview

» Print Setup
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« Recent Studies
e« Exit

6.2.1 Study Properties

SelectingStudy Propertie®n the File menu brings up tistudy Propertiesvindow (Figure 6-2)
and allows the user to setup a study by specifgageral important parameters that apply to the
study as a whole.

Study Name & Description

The Study Namend Study Descriptiorcan be edited simply by clicking in the field atyping.
The Study Names what EDMS will use to identify the study foretiiser. The name of the selected
study will appear on the title bar on the main EDMiBdow and at the top of the study tree in the
left-hand pane. Th&tudy Descriptioris a field for the user to write a small descoptiof the
study. This description will appear as part of le@der when certain study reports are printed.

Enable Dispersion Modeling

This checkbox turns on dispersion modeling. Ifsitnot checked, only the input fields and menu
items related to an emissions inventory will beptiiged. When the checkbox is checked,
dispersion modeling is selected and the input $igldd menu items for dispersion calculations will
become available. The type of modeling can be abdrag any time, and no data will be lost by
changing study types.

Enable Speciated Organic Gas (OG) Emissions

This checkbox turns on speciated organic gas emnmssiWhen the checkbox is checked, EDMS
will calculate speciated organic gas emissionsafiosources except aircraft main engine startup. If
it is not checked, only the criteria pollutant esiogs are calculated. The type of modeling can be
changed at any time, and no data will be lost langimg study types.

Unit System
The measurement system to be used throughout akiost the windows and dialog boxes in

EDMS is selected in thdnit SystemFor example, wheNletric is selected, the airport layout units
are displayed in meters. Whenglishis selected, the airport layout units are dispiiaydeet

Default Emissions Inventory Units

These radio buttons allow the user to select thautteinventory units when emissions are
displayed. IfMetric units are selected, the user may choose arveigc Tons Kilograms and
Grams If Englishunits are selected, the user may choose bet®ReendsandShort Tons
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Figure 6-2: The Study Properties Window
Study Properties

Study Mame |Tutu:uria[

Study Sample Emizzions & Dizpersion Study
Dezcription

[v Enable Dizpersion Modeling

| Enable Speciated Hydrocarbons

[Irit Syztem
" Metric [e.q. meters) * English [e.q. feet]

Default Emizzions Inventon Lnits

{+ " Short Tanz [2000 |bz)
i {* Pounds [&voirdupoiz)
~

Analysiz Years

First ‘Year | 2004 j 2004

Last Year 2004 -
Mo, of Years 1

Mo, of Scenarios in study; 1 Mo, of dirparks in study: 1
Edt Scenario List.. | Edit &irport List... |
] Cancel | Help |

Analysis Years

These drop-down lists allow the user to selectdibgredAnalysis YearsThe user can specify any
set of years from 1990 to 2050. If the user setsfitst and last years and then sets the No. of
Years to fewer than is needed to span the rang®EWill distribute that number of years as
evenly as possible in the range. The user canea#ahe list of years directly, and EDMS will
adjust the other fields to match. TAmalysis Yearsontribute to the calculation of the vehicle,
roadway, and parking facility emissions and perfamge of dispersion analysis.

Edit Buttons

The Edit Scenario Listbutton brings up th&cenariosdialog (Figure 6-3), which allows the
addition, removal and editing of scenarios. THwit Airport List brings up theAirports dialog
(Figure 6-5), which allows the addition, removatiaditing of airports.

6.2.1.1 Scenarios

Pressing the Edit Scenario List button in the StBdyperties window (Figure 6-2) brings up the
Scenarios dialog (Figure 6-3), which allows theiadd, removal and editing of scenarios. Every
study must contain at least one scenario. By defauery new study created contains a scenario
named Baseline.



Figure 6-3: Scenarios

Scenarios |:|

Ayailable 5cenarioz In Study Scenarios
Add Mew B azeline

LR

| ()4 | Cancel

Help

Adding Scenario Information

To add a scenario, press tAdd Newbutton. TheScenario Propertieglialog (Figure 6-4) will
appear. After the scenario properties have beeansidK has been pressed in that dialog, the new
scenario will appear in thim Study Scenariolst, already selected and ready for its nameeto b
edited.

Once added, scenarios can remain in the currety,stu be moved to a list of available scenarios
with the Removebutton. The last scenario cannot be removed. Teen® scenario from the
Available Scenariodst to theln StudyScenariodist, select the scenario name and predd To
delete a scenario from the Available list permalyeselect it and predSelete To create another
scenario with the same properties as an existireg select that one and prd3splicate A copy
will appear in theln StudyScenarioslist. To edit a scenario, select it and pre&skt. The will
popup theScenario Propertiedialog (Figure 6-4).

Double-clicking on a scenario in terailable Scenariofist will move it to theln StudyScenarios

list. Double-clicking on a scenario in the StudyScenariodist allows the name of the scenario to
be edited. Right-clicking on a scenario in eithex Available Scenariosr theln StudyScenarios

list selects that scenario and pops up a menuhtthes the buttons between the two lists, except
that it has the additional option of Select All.

6.2.1.2 Scenario Properties

The Scenario Properties window (Figure 6-4) alldias user to edit properties that are scenario
specific. It can be accessed either by presEidi in the Scenarioswindow (Figure 6-3), or by
selectingScenario Propertietn the popup menu after right-clicking on a scemar the upper-left
pane tree.



Figure 6-4: Scenario Properties

L o

Scenario Properties

Mame |Baseline

Dezcnption  |Add a descrphion.

Syztem Aircraft Times in Mode Basis [for Emizzions lnventonies]
 Performance Bazed [SAE AR 1845)
~

Taxi Time Modeling Options
i

{+ Sequence Modeling

FOA 3.0 Sulfur-to-Sulfate Converzion R ate [applies to non-US airportz only]

24 [%)]

] Cancel | | Help

System Aircraft Times in Mode Basis

If Enable Dispersion Modeling was selected onShe&ly Propertiesvindow and applied, then
only Performance Based times in mode can be used.

Performance Based (SAE AIR 1845)

Selecting this option will invoke a performance ralilg module based on the performance
modeling used in the FAA Integrated Noise ModelMi)N

ICAO/USEPA Defaults

This option is only available when dispersion isatiled. These values provide for a quick estimate
of emissions.

Taxi Time Modeling Options

If Enable Dispersion Modeling was selected onShe&ly Propertiesvindow and applied, then
only Sequence Modeling can be used for taxi times.

User-specified taxi times for each aircraft

This option is only available when dispersion isatiled. Théefault Taxi TimegSection 6.4.1)
will be applied to each aircraft, unless changethieyuser on the performance tab of Aeraft
Operations & Assignmentsalog.



Sequence Modeling

When this option is selecteBefault Taxi TimegSection 6.4.1) under th&irport menu will be
disabled, since those times would not be used. Sdgpience modeling can use actual airport
schedule data or derive a pseudo-schedule fronarntheal operations and the operation profiles.
This schedule is then used to model the ground mewe of the aircraft, and from that taxi times
are derived. When used in a dispersion analysis, riodel provides time-based position
information, in order to more accurately estiméie $ource location of emissions.

FOA 3.0 Sulfur-to-Sulfate Conversion Ratio

First Order Approximation (FOA) 3.0 is the CAEP-apped version of FOA for estimating PM
emissions from jet and turboprop aircraft enginesdetermined from CAEP Working Group 3.
The sulfur-to-sulfate conversion ratio represehts portion of the sulfur in the fuel that when
combusted becomes sulfuric acid. Sulfuric acidnie of the components of the volatile fraction of
PM. The default value of 2.4% represents the ctifbest estimate of the conversion ratio. This
value is only applicable to non-U.S. airports besgsaBPA mandates using a conservative sulfur-to-
sulfate conversion ratio of 5.0% for U.S. airpoftpecifically, those airports in EDMS whose
country code is “US”).

6.2.1.3 Airports

Pressing théedit Airport List button in theStudy Propertiesvindow (Figure 6-2) brings up the
Airports dialog (Figure 6-5), which allows the additionm@val and editing of airports. Every
study must contain at least one airport.

Note: Once an airport has been created, it cannot [zemed.
Adding Airport Information

To add an airport, press the Add New button. Thedkis Properties window (Figure 6-6) will
appear. After the airport properties have beerasdOK has been pressed in that dialog, the new
airport will appear in the IStudy Airportdist, already selected.

Figure 6-5: Airports

Airports =

Axailable Airparts [ Study Airpart:

Add Hew H agerstown

MG

Cancel Help
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Once added, airports can remain in the currentystoldbe moved to a list of available airports
with theRemoveéutton. The last airport cannot be removed. Toerav airport from thévailable
Airports list to theln Study Airportdist, select the airport name and préskl To permanently
delete an airport from thAvailable Airportslist, select it and presdSelete To edit an airport,
select it and press Edit. The will popup thieport Propertieswindow (Figure 6-6).

Double-clicking on an airport in thavailable Airportslist will move it to theln Study Airports
list. Double-clicking on an airport in then Study Airportswill popup the Airport Properties
dialog, but the airport name will not be editaliRéght-clicking on an airport in either thesailable
Airports or In Study Airportdist selects that airport and pops up a menu traties the buttons
between the two lists, except that it has the aitdit option of Select All.

6.2.1.4 Airport Properties

The Airport Properties window (Figure 6-6) allowsetuser to edit airport specific properties. It
can be accessed either by pres&dg in theAirports window (Figure 6-5), or by selectigrport
Propertiesin the popup menu after right-clicking on an aitpo the upper-left pane tree.

Figure 6-6: Airport Properties

P -l

Airport Properties

|dentification

Hame |Hagerstl:uwn Fegional-Richard & Henzon Fld

[ATA Code ICAD Code Fad Code | |
Country Code

ID zelection and name editing iz only available when an airport iz first created.

Description  |Hagerstown Regional-Richard & Hemgon Fid

ICAD Region |k - Region for Aircraft Default Engine | W orldwide -

Country |L|niteu:| States of America
State |Mar_l,llanl:|
City |Hagerstnwn

Origin Coordinates
{* |atitude & Longitude " UThz

L atitude 3707944 | -
Longitude FIT295 1w -
Elevvation 703 [ft) lil__|

(] | Cancel | | Help |

The user can select or type the airport code, wharses the airport’s elevation, among other
things, to be retrieved from the system tablespéyirinformation is based on the characteristics of
the specific airport (or projected airport) beingdaled. EDMS contains a database of over 30,000
airports worldwide, identified by the following tgp of airports codes:



1. International Air Transport Association (IATA) caglare 3-letter worldwide airport codes
that are not unique and need to be used in combimatith a 2-letter country code. For
example, the IATA code “CRQ” could refer to an airpeither in the United States or
Brazil.

2. International Civil Aviation Organization (ICAO) des are 4-letter worldwide airport
codes whose first letter refers to the geograpBiBQ region in which the airport is
located.

3. Federal Aviation Administration (FAA) codes are que 4-character codes for small
airports in the United States.

The user can select an airport from one of the-daypn menus or type an airport code in one of
the three available airport identifiers. Since IAB&port codes are not unique among the set of
worldwide airports, there exists a possibility thia¢ specified code may map to more than one
airport; in which case EDMS will then populate t@euntry Code drop down menu with all
countries in which the specified airport code agmliSelecting the desired country from the
dropdown list will populate théirport Name, State, Elevation, Latitu@dd Longitude fields
accordingly. If data for the airport being modetizmks not exist in the data table, the user is still
able to manually enter the data on this screen.

Note: Regardless of whether an IATA, ICAO or FAA codeised to designate the airport, it is
important to select the appropriate country codefthe drop down menu. This is because U.S.
airports (specifically, those airports whose coyetrde is “US”) use the USEPA-approved FOA
3.0A methodology for PM emissions, and non-U.Saiis use the CAEP-approved FOA 3.0.

Note: An airport's identification can only be edited wheis first created; once this window is
closed, that airport's ID is fixed. To change apa@it’'s identification after it has been created an
Applied, the user must create a new airport andtdehe old one.

Description & General Information

The Countryfield cannot be edited after the airport is s@dcbutDescription ICAO Region
Regionfor Aircraft Default EngineandStatecan be, and a new Image File can be selected/at an
time. The function oRegion for Aircraft Default Enginis to determine the default aircraft
engines, which is the most common engine basebtleopdpulation of engines for the aircraft
within the selected region. The default enginenm in bold in the Aircraft Operations &
Assignment dialog, but the user is free to selagtd the available engines fro each aircraft.

Origin Coordinates

There is a choice between Latitude & Longitude @ndversal Transverse Mercator (UTM) as the
means of entering the origin. The origin is thetstg point for all of the coordinates used to
define the locations of airport features and naoraft sources. The origin can be edited at any
time, but it is clearly better to set it beforeidafg any features or sources, so as to avoid lgatain
return to edit their coordinates later.

6.2.2 New

To create a new study, selétewfrom theFile menu. When the New Study dialog box appears,
browse through the list of directories in tBeowse for Folderwindow to choose the location
where the new study directory will be created arebpOK. Type the name of your study in the
Save Adield and pres©K. The user is encouraged to name all of their sgidh a standardized
way. For example, if the airport being modeled{¥Z" and the first year being modeled is 2005,
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then the first baseline study should be named “X&&&eline 2005”, and all successive studies
should be similarly named. To reduce confusiony@dirs should be entered as four-digits (e.g., not
“05”).

The Airport Propertieswindow (Figure 6-6) will then appear. Enter thesided information and
pressOK. This will bring up theAirports dialog (Figure 6-5). To add another airport in shedy
pressAdd Newptherwise pres®K. The Study Propertiesvindow (Figure 6-2) will now appear to
allow the user make other changes to the study.nvéliedesired changes have been, pfakgo
finish the creation of the new study. The new stisdyow saved in the previously selected folder.

Note: EDMS will store all of a study's files in the ditery where the study is created. The user-
created tables for user-created Aircraft, GSE & ARlte NOT located here, but rather in the
system directory with the other system tableshag tan be shared with other studies and are not
necessarily study specific.

6.2.3 Open

To open an existing study, selépenfrom theFile menu. When the Open Study dialog box
appears, locate the main study file (the file wvifitt .EDM extension) in the directory or drive in
which it has been stored. Select the main studyafild pres®pen To exit the Open Study
window without opening a study, preSancel.

6.2.3.1 EDMS 4.5 Study Conversion

EDMS 5.1.2 can also convert an EDMS 4.5 study3dle? study. Just open the EDMS 4.5 study
as described above. EDMS will pop up the followdialog:

Figure 6-7: EDMS 4.5 Study Conversion

EDMS

] This is an EDMS 4.5 study, EDMS can save a copy and converk the copy to an EDMS 5.1, 2 skudsy,
'3 This wauld nok affeck wour ariginal skudy, Waouold waou like EDMS ko dao this?

SelectYesto proceed with the conversion. Selbsictto abort opening the study. Selectivigswill

pop up a browser, so the user can choose wherattthe converted study. After selecting the
location to save the study, the user will be praddbr a name for the converted study. Once the
new study name has been selected, pga6éto complete the study opening/conversion process.
EDMS will convert the annual average temperatureaath airport and set the daily high and low

temperatures tat 10.35 F respectively. When the conversion is finished, MOBIs run so that
system-generated Emissions Indices can be updated the weather parameters in the converted
study.

Note: When converting an EDMS 4.5 study which includssrtcreated objects (user created
aircraft, APUs and/or GSESs) into EDMS 5.1.2, therusill be prompted to provide the installation
path of EDMS 4.5 in order to obtain the definitimfghe user-created objects.

The first time that EDMS 5.1.2 encounters an EDMSstudy that uses a user-created object that
is not already defined in EDMS 5.1.2, it will miggaall user-created objects from EDMS 4.5 into
EDMS 5.1.2, including those that are not actualiediin the study being converted. Subsequent
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EDMS 4.5 studies being converted will use the dedins of the user-created objects that were
migrated to EDMS 5.1.2 previously.

If the EDMS 4.5 study includes a user-created dhjéih the same name as one already defined in
EDMS 5.1.2, then the study will use the user-crbatbject that was already defined in EDMS
5.1.2 (which could possibly have different emissidiactors & other values found under the
Utilities menu than from EDMS 4.5). The inclusiointieat user-created object in the study will still
be converted, but after the conversion it will hélve emissions factors of the user-created object
that is already in EDMS 5.1.2.

This situation would be problematic only if a useeated object was defined in EDMS 5.1.2 with
the same name as that in EDMS 4.5, but with diffeproperties, prior to converting EDMS 4.5
studies. If instead the user did not manually ereaty user-created objects in EDMS 5.1.2, then
the user-created objects in EDMS 4.5 will be brauger to EDMS 5.1.2 with the EDMS 4.5
properties without any problems.

Note: EDMS 4.5 does not allow the user to specify a fligtofile for user-created helicopters, but
EDMS 5.1.2 requires user-created helicopters te laaflight profile assigned. If an EDMS4.5
study is being converted to EDMS 5.1.2 that comstaiuser-created helicopter, a flight profile will
automatically be assigned to that helicopter basean existing helicopter of similar size and
engine type.

6.2.3.2EDMS 5.0.x Study Conversion

EDMS 5.1.2 can also convert an EDMS 5.0.x study $01.2 study. Just open the EDMS 5.0.x
study as described above. EDMS will pop up theofelhg dialog:

Figure 6-8: EDMS 5.0.x Study Conversion

EDMS

Please be aware that once converted and saved, you will not be able to use this study with previous versions of EDMS,

"j This study was created with an earlier version of EDMS 5 and will need ko be converted to the EDMS 5.1.2 Format,
L
Wiould wou like ko proceed with the study conversion?

SelectYesto proceed with the conversion. Sellcito abort opening the study. When the
conversion is finished, MOBILE is run so that systgenerated Emissions Indices can be updated
using the updated default MOBILE parameters.

Note: Once the study is converted and saved, the stutlpmly work with EDMS 5.1.2, and will
not work with previous versions of EDMS.

6.2.3.3 EDMS 5.1.x Study Conversion
EDMS 5.1.x studies are compatible with EDMS 5.8@no conversion is required.

6.2.4 Close
To close a study, sele€losefrom theFile menu.

If the user tries to close a study that has beangéd, but not saved, EDMS will pop up a message
so the user doesn't accidentally lose his changes.
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Note: Selecting Close only closes the current studyB5i@MS. EDMS will continue running. To
close EDMS, seledExit from theFile menu.

Important: Unlike previous versions of EDMS, clasgim study in 5.0 does not automatically save
the study. This allows the user to make temporhanges to observe their effect, without
permanently changing the study or having to acfiveldo the changes.

6.2.5 Save

SelectingSavefrom theFile menu, saves all the data and settings neededreate the selected
study in the previously selected directory.

6.2.6 Save As

To save a copy of the current study under anotheren selecave Agrom theFile menu. When
the Save Aglialog box appears, type the name to save thg studler, choose a directory and/or
drive, and presSave

Note: This does not copy in all of the output filessfthe user inputs. In addition, the new copy of
the .EDM file will be appropriately renamed to aspond to the name of the new directory.

To exit this window without saving, pre€sincel

6.2.7 Import & Export

EDMS provides users with the capability of buildismurces outside of EDMS and importing them
into the model. This is done through the Importlitytiocated undefFiles from the main menu.
The import utility is used to read a semicolon-safed text file that contains data for importing.
The files can be created and edited by MicrosofteEwr any text editor. The user can import the
contents of the entire file or only selected paramseand tables. The import utility does not
overwrite any values for any sources in the studly enly appends unique records to the study.
Therefore, records that have the same identifiexésging records in the study will be skipped. If
the intent is to import new values into the studlgd records to be replaced should be deleted
before running the import utility.

Users may also be interested in exporting dataraeans of backup or to import specific parts of
one study into another. For these reasons EDMS3s0#eautility module to export data from the
current study. Theéexport dialog is also selected under tbiélities menu heading. The utility
contains 3 steps which consist of: selecting tbmg to export by checking the boxes in the tree to
mark which items in the study are to be exportening the export file, and the export report
window which details the outcome of the export.

Import

The import utility is used to read a text file tlvantains data for importing. It is made up of ére
steps which include: Step 1(Figure 6-9) identifyihg file to input, Step 2 (Figure 6-10)selecting
the sources to input and Step 3 (Figure 6-11)rttport report window which details the outcome
of the import.
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Figure 6-9: Import Step 1 Figure 6-10: Import Sep 2

Import Wizard: Step 1. Specify File Name Import Wizard: Step 2. Select Items to Import
File Path Itemn Checklist
|E:\Program Files\EDMS 5085 tudiesh Tutorial\ T utorial bt =1 [ ]

+- [#] General Setup
Browse...
+- [ Mandatary Study Items
+ Operational Profiles
+ Aircraft Dperations & Assignments
+ GSE Population & Assignments
+- [#] Vehicle Sourcas
+ Other Sources
+- [ Airpart Layout
+ Receptars
+ User-Created Sources

MOTE: The selected items will be imported for all scenarios, airports, and pears
contained in the study being imported.

Cancel Help < Back | Mest » | Cancel Help

Figure 6-11: Import Step 3

Import Wizard: Step 3. Importing...
Fieport
Item | Records Exported | Remark. | ~
Study Type 1 Complete.
Unit System 1 Complete.
Emizsions [nventory Units 1 Complete,
(]
< Back | Export | Help |

Format
The file to be imported should be a semicolon-saealrtext file with the following format rules:
1. If the first character of a line is the pound sig#,, the line is ignored as a comment.
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2. If the first character of a line is an exclamatoint, "!", or bang, EDMS assumes that a
keyword will immediately follow.

3. Lines not beginning with "#" or "!" are assumedlie data to be imported (if the last
keyword was selected for import).

4. All files to be imported must begin with "'VERSIONbllowed by the EDMS version on
the next line (e.g., "5.1.2"). This is the only ueed keyword for every EDMS import file.

Step 1

Specify the file name. Enter the full path naméhigbox or press the Browse button to specify a
file to import. Enter a valid path to proceed te tiext step.

Step 2

Select items to import. Check the boxes in the tivaaark which items in the study are to be
imported from the text file. Make a valid selecttonproceed to the next step. Only selected items
will be imported into the study.

Clicking on a "+" or using the right arrow expara&sode.

Clicking on a "-" or using the left arrow collapseesode.

Clicking Nextwill initiate the import.

Step 3

The report list shows a log of the import progréggssinish to exit when finished

Export

EDMS allows users to export data from the curréundys The export utility contains two steps
which consist of: naming the export file (Figurd®}, and Step 2 the export report window which
details the outcome of the export (Figure 6-13).

Figure 6-12: Export Step 1 Figure 6-13: Export &p 2
Export Wizard: Step 1. Specify File Name Export Wizard: Step 2. Exporting...
File Path Feport
|E:\Program Filesh\EDMS 5045 tudies TutorialsTutorial. ket Ibem | Fecords Exported | Remark | -~
B Eon_figuration Runways 72 Complete.

T axiwaps 7 Complete.
Taxipaths 54 Complete.
Parking Facilities 1 Complete.
Fioadways 1 Complete.
GSE Population 2 Complete.
GSE Population Gate Assign... 4 Complete.
Guarter Houwrly Profiles 1 Complete.
Monthly Profiles 2 Complete.
Draily Profiles 2 Complete.
Dizcrete Cartesian R eceptors 1 Complete.
Dizcrete Polar Receptors Mo records in study.
Metwork Cartesian Receptors Mo records in study.

Metwork Polar Receptors 1 Complete.
All Emiz=zions 8 Complete.
Aircraft Emissions 8 Complete.
GSE Population Emizsions 2 Complete.
Wehicle Emizzions 2 Complete.
Stationary Source Emissions 2 Complete,
User-Created Aircraft 1
UserCreated APUs g

4

Uzer-Created GSE

Complete,
Complete,
Complete.

Cancel Help < Back | Finizh | Help
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Stepl

Specify file name. Enter the full path name in blos or press thBrowsebutton to specify a file to
save to. Enter a valid path to proceed to the siey.

Clicking Nextwill initiate the export.
Step 2
The report list shows a log of the export progr&sessinish to exit when finished.

The exported file can be opened in Microsoft Exaehny text.

6.2.8 Print

The Print option is available for the following EDMS windowgiew-2Airport, View>Emissions
Inventory, View>Concentrations and View->System Tabledn the case of th&iew-2Airport
window, Zoom In Zoom OutandZoom Homeare additional functions on théew menu.

With any of theView windows displayed, seleé&tle >Print from the pull-down menu. When the
Print window appears, the user will be able to seleetpitint range, number of copies, and printer
setup. To print, pregSK. To leave this window without printing, preSancel

When printing the Emissions Inventory, the usertficst choose to either print all reports or print
just the selected table. To change the defaultgrior page setup, seldéile—>Print Setupfrom
the pull-down menu.

6.2.9 Print All Model Inputs

The ability to Print All Model Inpus is available only when all View windows are clbse
SelectingFile 2Print All Model Inputswill enable the user to select the print range ritnaber of
copies and the printer setup. To print, prés& To leave this window without printing, press
Cancel.

6.2.10 Print Preview

The Print Preview option is available from the maienu for the following EDMS windows:
View->Airport, View->Emissions Inventory, View System Tables, and ViewConcentrations.

Select File>Print Preview from the pull-down menu. When thevpper window appears, the user
will have a variety of pushbutton viewing optiors ¢hoose from, including zoom, multi-page
viewing, and printing. To print the document, pr&mt. To leave this window without printing,
press Close.

6.2.11 Print Setup

The Print Setupoption under thd=ile pull-down menu allows the user to specify a prirdther

than the default printer, and to set other primapeeters such as page orientation, paper size and
source. To specify a non-default printer, use tlmp-dlown list to select the new printer. Use the
radio buttons to select the paper orientation (pdror landscape). To change the paper size and
paper source, use the drop-down list and choose tine list. Additional printer setup features are
available by pressing th@ption button. When the user has completed the prinfppseperations,
pressOK. To exit the Print Setup window and return to pheviously saved setup, preSancel
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6.3 The Emissions Menu

The Emissions menu provides the user with accedmtog boxes used to specify emission
sources at the airport. Information about aircradirking facilities, roadways, stationary sources,
and training fires can be entered here. The Emissieenu has the following options:

» Aircraft
0 Operations Tab
0 Schedule Tab
o Performance Tab
0 APU Assignment Tab
0 GSE & Gate Assignment Tab
0 Engine Emissions Tab
* GSE Population
» Parking Facilities
* Roadways
e Stationary Sources
e Training Fires

* Update Emissions Inventory

6.3.1 Aircraft Operations & Assighments Window

The Aircraft Operations & Assignmentgindow (Figure 6-14) allows the user to choosenfialist

of Available Aircraft types and Engine Types toibeluded in the study. This list includes both
system aircraft and user-created aircraft. Thecsadeaircraft will be associated to the particular
scenario-airport combination. Once an aircraft-eagiombination has been added and a study year
selected, the user can specify operations, impschadule, define performance parameters, assign
an APU, and provide gate and/or GSE assignmeneswi¥g the engine emissions per operation
does not depend on the year. Together, these dtlowa high level of precision in specifying
aircraft-engine and operational configurationsdaiven airport and year.

Note: This window is accessible only when an airpora @ear is selected from the upper-left pane
study tree.

6-16



Figure 6-14: Aircraft Operations & Assignments Window

Aircraft Operations & Assignments - [Tutorial] - Baseline - Hagerstown
Svailable Aircraft/Engines Aircraft/Engine Combinations 1n Study
H My Aircraft A hdd Aircraft Type Engite Type |dentification | Cateqary |
% W ATE Corsa I *}- Boeing 737-300 Ser... £ CFM56-3-B1  Airline LCIP
¥ h)— Aero Spacelines Super Guppy <-- Remaowe
+ + Aerospatiale Caravelle 10
# .}, Aerospatiale Caravells 12 Rename
+ = Aerospatiale Concorde
+ b dernspatisle N 262 Change Eng.
+ l'.- Aerospatiale SM B0T Corvette :
+ l"- Aerostar PA-E0 e m
+ @ Agusta A-109 |
£l -
Search | < | i | s

Dperatiors l Schedule ] Performance ] APU Azsignment 1 G5E & Gate Assignment | Engine Emissions

I Uze Schedule (" EnterLTOs {* Enter Departures & Srrivals Seperately

LTO% Departures Arrivals Touch & Gos
f* Annual Total | | 1000 | 1000 |
" Pesk QuaterHour | | 0335802 | 0335802 |

QuarterHourly Profile | | |DEFAULT =| |DEF&ULT ~| [DEFAULT |
Diaily Profile | = | | daily proite | | daily profile ~| |DEFaLLT |
Manthly Profile | | | manthly profite | | monthly profile | |DEFALLT =]

(] 4 Cancel | & aply Help |

Adding and Removing Aircraft

To consider aircraft in the study, an aircraft tgrgine type combination must be selected. First,
choose from the list of available aircraft types. Jee the list of available engine types for the
aircraft type, press ther” to the left of the aircraft type name and icr use the right arrow
key). The engine types listed are those currenilized with the selected aircraft type. Engine
names in bold typeface indicate the default enfpn¢he selected aircraft type. The default engine
for an aircraft type can change, depending on flee-specifiedRegion for Aircraft Default Engine
on theAirport Propertiesdialog (Figure 6-6).

When the desired engine type is highlighted, ptiesé&\dd button. Alternatively, right-click on the
engine and seleddd from the popup menu that appears. Moreover, ©fjbking on an aircraft
type (not an engine type) that has a default engmkeselecting\dd automatically adds the aircraft
with its default engine to the study! Double-clieggion an aircraft will also add the aircraft to the
study with its default engine. Note, however, teame aircraft do not have any default engines
defined. In that case, double-clicking will merelyen the engine list for the aircraft.

It is possible to enter the same aircraft-enginmlmaation multiple times in a study so that
operations of the same aircraft type can be dival®edng different gates. To distinguish between
different instances of the same aircraft-engine Wioation, a unique identification for each

instance of a combination must be specified. Whedirg an aircraft-engine combination to a
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study, the user may rename the instance by prayidim identification that is unique for that
combination of aircraft type and engine type.

To remove an aircraft type previously added, seldw aircraft in theAircraft/Engine
Combinations In Studyjist and pressRemove Alternatively, right-click on an aircraft in the
Aircraft/Engine Combinations In Studigt to bring up a popup menu. TRemoveoption on the
popup menu performs the same function.

Search

To search for an aircraft, type any part of theraift name in the &rchtextbox. EDMS will
automatically refresh the list of available air¢itaf display only the ones whose names contain the
text typed in the&Searchtextbox.

Filtering Aircraft

Right-clicking with the mouse on th&vailable Aircraft/Enginedree brings up a popup menu. To
reduce the number of aircraft type displayed inliste selectFilter by Categoryfrom this menu.
To remove the filter and display all available edft types, seledRemoveFilter from the right-
click popup menu. When all aircraft types are digptd,Remove Filteis disabled.

Editing User-Created Aircraft

Right-click on an aircraft type in th&vailable Aircraft/Enginedree. TheEdit option is enabled
when a user-created aircraft is selected. Thioopipens th&ser-Created Aircraftvindow.

Renaming the Identification

To rename the identification of a selected aireeafjine combination, either press tRename
button or double-click the identification. Alteringly, right-click on an aircraft in the in-studigt

to bring up another popup menu. TRenameoption on the popup menu performs the same
function.

Changing the Assigned Engine

To change the engine assigned to an aircraft, reiltveble-click the engine name and select a new
engine that appears in the drop down list or pties€hange Endutton. Alternatively, right-click

on an aircraft in the in-study list to bring up #mer popup menu. lt€hange Engineoption
performs the same function.

Duplicating an Assigned Aircraft

To add the exact same aircraft-engine combinatgainato the study, select the combination to
copy and press tHauplicatebutton. More than one aircraft may be selectaaltahe to duplicate a
group of aircraft. Alternatively, right-click on aaircraft in the in-study list to bring up another
popup menu. It®uplicateoption performs the same function.

Aircraft Categories
The Category column in theAircraft/Engine Combinations In Studist shows the four-letter

category code for each entry. The characters reptes order, the size, designation, engine type
and usage of the aircraft/engine combo.

Size (weight) Small, Large, Heavy

Designation Civil, Military, General

Engine Jet, Turboprop, Piston

Usage Passenger, Cargo/transport, Helicopter, Bssjttack/combat, Other

6-18



TheEuro. Cat.column shows the aircraft category codes usedimojte.

H1 | Helicopter Light

H2 | Helicopter Heavy

JB | Jet Business

JL | Jet Large
JM | Jet Medium

JR | Jet Regional
JS | Jet Small
PP | Propeller

SS | Supersonic

TP | Turboprop

6.3.1.1 Operations Tab

The contents of this tab (Figure 6-14) are onlyacivhen a scenario, airport and year are selected.
Use this tab to assign operations in the selectat Yo one or more simultaneously selected

aircraft in the Aircraft/Engine Combinations In 8yulist. More than one aircraft can be selected

simultaneously to allow a group of aircraft to Issigned the same operations.

Use Schedule

When the Use Schedule checkbox is checked, it mMeBIMS should use the schedule information
contained in the file identified on the Schedul®.t&€onsequently, all other features on the
Operations tab are disabled, as they are theneested nor used. If Use Schedule is checked, but
no schedule file has been selected, then an emsssiventory will show zero emissions for
aircraft.

LTOs or Departures & Arrivals

The user has the option either to Enter LTOs oEtder Departures & Arrivals Separately.
Entering departures and arrivals separately witldpce a more accurate dispersion analysis if
there is asymmetry in operation types.

Under LTOs, the user can choose between YearlyPaak Quarter-Hour Landing and Takeoff
(LTO) cycles depending on the available data.

The emissions inventory relies on the Yearly LT@leyinformation. If the number of yearly LTO
cycles is known, press the Yearly button and etiitervalue in the adjoining edit box. If yearly
LTO cycle information is not available, EDMS carride it based on the peak quarter hour figure
and the selected operational profiles.

If the Peak Quarter-Hour LTO cycle value is knowress the Peak Quarter-Hour button and enter
the value in the adjoining edit box. If peak quatteur operations value is not available, EDMS
can derive it based on the yearly LTO cycles aretajmonal profiles.

Entering data for departures and arrivals workslartg to how it does for LTOs.

Touch and Gos (TGOs)

If Touch and Go (TGO) operations are relevant ® gtudy, enter the value in the Yearly TGOs
edit box. Taxi, queue and ground support equipnegerations are not included for TGO
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operations. To model the eventually necessaryttaand from the gate, simply add one LTO cycle
to the yearly LTOs for each TGO that includes a ta@de and subtract one TGO from the yearly
TGOs.

Operational Profiles

Operational Profiles can be defined at the Quatttarrly, Daily or Monthly levels. These profiles

are named and defined using the Operational Psofllalog box under the Utilities menu. The
"DEFAULT" and all of the user-specified operatiopabfiles appear in the appropriate drop-down
list for selection. It is important to note that difications to any one of the quarter-hourly, daily

or monthly default settings will affect the opeoaidl figures.

6.3.1.2 Schedule Tab

To use a schedule file, check tise Scheduleheckbox on th©perationgtab (Figure 6-14). In
addition, to compute ground delagequence Modelingust be selected in Scenario Properties
(Figure 6-3).

To browse for a schedule file, press Brewsebutton on thescheduldgab (Figure 6-18). This will
popup a file browser titleBelect Schedule File for <selected year of studymch will let the user
browse for a schedule file. After selecting the find pressing tH@penbutton, the browser closes
and EDMS automatically performs some validationclseon the selected file.

First, EDMS looks for dates and times that arefoothe selected year. If EDMS finds any such
out-of-range dates and times, the user is warneiSmhedulalialog (Figure 6-15).

Figure 6-15: Schedule Dialog 1
Schedule

b The schedule contains dates & ktimes MOT in 2004,
*h-'_',/ Wiould vou like to use this file anyawmany?

o

PressingYesforces EDMS to continue validation. Pressihg cancels the operation, and the user
must browse again for another schedule file.

Second, EDMS checks the dates and times for chogiual order. If EDMS finds any dates and
times out of chronological order, the user is wdrbg aSchedulalialog (Figure 6-16).

Figure 6-16: Schedule Dialog 2
Schedule

b J The schedule is not sorted chronologically.
q‘/ wiould you like EDMS to sort it?

PressingYescauses EDMS to sort the file which is requiredppoeessing for EDMS to use a
schedule file. Pressirido cancels the operation, and the user must start ove
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Finally, EDMS looks for aircraft-engine-identifigah combinations that are not in the currently
selected scenario and airport. If EDMS finds newcrait to add, the user is prompted by a
Schedulalialog (Figure 6-17).

Figure 6-17: Schedule Dialog 3

Schedule

9P This file contains 2 aircraft not vet in the study,
H_i_-‘/' Do ol wank bo add them ko the skudy now?

Mote: This will not import the actual operations inko the studsy.
The schedule File is skill needed at the time of performing Update Emissions.,

To add all the aircraft-engine-identification comdiions in a schedule file to the selected
scenario-airport combination, selétgson theSchedule dialogeach aircraft-engine-identification
combination will be added once, if it is not alrgad the study. In either case, the contents of the
schedule file will then become available for viegirsince a schedule file can be extremely large,
EDMS loads only portions of the large file into n@mat any time. To simply view the contents
of the schedule file, seleblo and later uncheddse Schedulen theOperationstab.

Figure 6-18: Schedule Tab

Aircraft Operations & Assignments - [ Tutorial] - Baseline - Hagerstown g@@

Available Aircralt/Engines Aircraft/E ngine Combinations 1n Study

i ™ My Bircraft ] Add s Aircraft Tppe ] Engine Type | Identification | Category |
*| " A7E Eorsair. m! l'?*'Bloleing FIF-300Seres =¥ CFM56-3-B1 Airlineg LCIP

& - hero Spacelines Super Guppy Ief 9~ Basing Business Jet (BEJ] <& CFM56-7B26  Commercial LGB

# 1) Aerospatisle Caravelle 10 —— W Bombardier Leaiist 24 <€ CJB10-6 Gl 5GJB

+| + Agrozpatiale Caravelle 12 Henar

+| ?-}- Aerospatiale Concorde

£ * Aerospatiale N 262 HENGE LY

+| * Aerospatiale SH B0 Corvette ;

5 * Aerostar PA-E0 Q

+- @ Agusta A-103

+ A Tractor 802 s

Search | (2] m i >

Operation:  Scheduls | Parformance | APU .ﬁssignmenti GSE & Gate Assignment | Engine Emissions]

Filz M arme 1D:\EMDS\EDMS_S_D\Data\Tut0rial\schedule_test_file2.txt Browse... | Clear

#ircraft Type | Engine Type | Identification | Call Sign | &irine Date & Time | Stage Length(nm]| Op. Type | Gate | Runway | Weight (Ibs]|
LEARZ24 CJE10E GA BEEOO BBE Aitline  2004-01-01 00:01:55 2068 Departure FBO 2 184913
B737-7-BBJ  3CMO33 Carmrnercial EXEQD2  EXE Ailine  2004-01-01 00:11:53 855 Armival I ain 9 46219
LEAR24 CIE106 G4 EBEODZ  BEE Aidne  2004-01-01 00:21:55 2068 TGO FEO 2 184912
BYA7-7-BBJ  3CMO33 Commerzial ~ EXEQ04  EXE Ailine  2004-01-01 00:31:53 855 Departure Main 3 46213
LE&R24 CJE106 Ga BEEOOS  BBE Ailine  2004-01-01 00:01:45 2068 Arival FBO 2 184918
B737-7-BBJ  3CMO33 Caomrercial EXEQDE  EXE Ailine  2004-01-01 00:51:53 855 TGO I ain 9 46219
LEARZ24 CJE10E GA BEEOO?  BBE Ailine  2004-01-01 01:02:05 2068 Departure FBO 2 184918
B7Y37-7-BBJ  3CMO33 Commercial  EXEQ02  EXE Aunline  2004-01-07 01:17:53 855 Amrival Main 9 46219
LEARZ24 CIE106 GA BBEOOD3  BEE Ailine  2004-01-01 01:22:05 2068 Departure~ FEO 2 184318
BY37-7-BBJ  3CMO33 Commerzial ~ EXE0ND EXE Ailine  2004-01-01 01:31:53 855 Arrival Fain 9 46219

()8 Cancel Apply Help
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The schedule file contains the following fieldsreaft Type, Engine Type, Identification, Call
Sign, Airline, Date & Time, Stage Length (nm), Om@on Type, Gate, Runway, and Weight (Ibs).
Please see table below for more details on thedfief the schedule file:

Description  |Units Notes

Aircraft Type Required

Engine Type Required

Identification Required

Call Sign Optional

Airline Optional

Date & Time Required.Format: "YYYY-MM-DD hh:mm:ss"

Stage Length | Nm | Optional — helps in determiningglveof the aircraft if it is not supplied.
Operation type: Required. Can be arrival (A), departure (D) or T@D

Gate Optional — if not provided, tii#ate Assignmer{Section 6.3.1.5) is used.
Runway Optional — if not provided, tlvenfigurationswill apply.

Weight Lbs | Optional — initial aircraft weight whitmnducting the operation.

The fields in the file are separated by semicolern) one operation per line. As an example, a
line in the schedule file would be similar to this:

B737-7- BBJ; 3CMD33; Comer ci al ; AALO02; Aneri can Airlines; 2004-01-01
00: 11: 53; 855; A; Mai n; 9; 46219

The fieldAircraft Typerefers to the aircraft code (ACCODE). To viewalhilable aircraft codes,
use theview System Tablegindow (Section 6.6.6) and seledtcraft from the table drop-down
menu. The fielEngine Typeefers to the engine UID. To view all availablgige UIDs, use the
View System Tablegindow (Section 6.6.6) and selgdtcraft Engines Emissions Dafeom the
table drop-down menu.

NOTE: Not all aircraft-engines combinations are valid. Rease look at the Aircraft-
Engines combinations table under the View System TBées window (Section 6.6.6)
for all valid combinations. Entries with invalid aircraft-engine combinations will
be skipped.

The identification field, along with theAircraft Type and Engine Typeis used to distinguish
between aircraft, and is therefore required. Whisplaying emissions, EDMS will group the
operations peAircraft Type-Engine Type-ldentification.

The Call Sign and Airlinefields are optional. They are used only for usdenence, and are not
displayed anywhere else within EDMS.

The Date & Timefield provides the time when an instance of a stailgraft enters the system.
This is the push-back time for departures or thienesed touch-down time for arrivals. The user is
required to specify time in the format: “YYYY-MM-DBh:mm:ss”.

NOTE: The records in the schedule must be ordered chrofagically. All records which
are not ordered chronologically will be skipped.
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The Stage Lengtlfield is used to determine (along with tRperation type fielgthe aircraft's
weight (if it is not provided) based on INM defioms.

The Operation Typ¢field takes the value of D, A or T, for departuegrival or touch-and-go,
respectively.

The Gate and Runwayfields are used for assigning a gate and a rurtavan aircraft. Gates and
runways are required for dispersion analyses. dhg is not provided in the schedule, then the
Gate Assignmen(Section 6.3.1.5) of that aircraft is used. Whemmway is not provided in the
schedule, then the airpabnfigurations(Section 6.4.7) apply.

Finally, theWeightof the aircraft must be defined. If both tBeage LengtlandWeightfields are
supplied,Weighttakes precedence. If neither of the two fieldsdafined, EDMS uses the aircraft
default weight.

The schedule also provides a quick way to addafirengine-identification combinations based on
historical information to a study for year for whi@a schedule is not available. Chedke
Schedulebrowse for the schedule file; add the aircrdfert uncheclkse ScheduleThe General
Conformity Rule simply displays the threshold lef@ Non-Attainment Areas (NAAs), and the
threshold level for Maintenance Areas (MAS).

Note: Notes and problems that occur during the procggsfithe schedule are saved in a file
named “RUN_LOG_EMIS.txt” located in the EDMS direct, and are denoted by an “SC” value
in the column next to the date and time.

6.3.1.3 Performance Tab

Through this tab (Figure 6-19) the user can asiiigint profiles and average taxi times to one or
more simultaneously selected aircraft. More thag aincraft can be selected simultaneously to
allow a group of aircraft to be assigned the sdightfprofile and taxi time.
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Figure 6-19: Performance Tab

Aircraft Operations & Assignments - [Tutorial] - Baseline - Hagerstown
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The taxi times can only be specified, whdser-specified taxi times for each aircridtselected as
the taxi time modeling option on ti8xenario Propertiedialog (Figure 6-4). Since dispersion
requires the use of sequence modeling for taxigjmeer-edited taxi times can only be used for

emissions inventories.

The other four Times in Mode fields can eitheHaformance Based (SAE AIR 1345

ICAO/USEPA Defaultdepending on which option is selected ursigstem Aircraft Times in
Mode Basis (for Emissions Inventories) theScenario Propertiedialog. When dispersion is
enabled, only the performance-based method caaléeted.

Flight Profile

Flight profiles based on the performance of theraft-engine combination are used to determine

times in mode.

Flight profiles are based on SAE AIR 1845. The usast select a takeoff weight and an approach

weight for the aircraft, and an approach anglegdldwn. The approach weight is the weight at
10,000 feet as the aircraft makes its approachedas these three parameters and the mixing
height specified in the Weather window, the TakeGffmb Out, Approach, and Landing Roll
times are calculated by the performance module.n®er the weights or approach angle are
changed, the performance-based times-in-mode aaécrgated and shown in the Times in Mode
box. These times-in-mode are based on the anneedge weather and are provided for user
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information. A more detailed internal model of flight profile is used to determine positions for
dispersion calculations.

Note: The displayed takeoff weight may not correctlyrespond to the selected aircraft. This is
especially true for lighter aircraft. Several aaftrshare the same set of flight profiles, and
therefore share the same set of takeoff weights.

User-created aircraft times in mode can be basedsabected flight profile or the ICAO default
times in mode based on the selected category. Magyalso be user-edited. However, as with all
aircraft added to a study, user-edited taxi tir@sanly be used for emissions inventories.

Times in Mode

WhenUser-specified taxi times for each aircradtselected as the taxi time modeling option @n th
Scenario Propertiedialog (Figure 6-4), the user is expected to etaertimes for each aircraft in
the Taxi In and Taxi Out boxes. If sequence modgbrused, then the values in the Taxi In and
Taxi Out boxes are ignored, and EDMS will dynamicdktermine the taxi in and out times based
on the delays encountered, the taxipaths, and égxngtwork.

The other times-in-mode values are displayed toigeoan estimate only, and are based on the
airport's annual average weather. These valueswiginithe mixing height, regardless of which
System Aircraft Times in Mode Basishosen. The actual times for arrival, takeaifiti climbout
are determined when updating emissions, usingprestded actual weather, and therefore may
differ from the estimated values displayed on thédog.

If Performance Based (SAE AIR 134%0deling is selected, then the times in mode eltsmge
with changes to the weights and glide slope onttlbis The emissions inventory relies on these
times and th&axi InandTaxi Outtimes in its generation. User-created aircraftemhsed in a
scenario where performance-based modeling is selectust have an appropriate flight profile
assigned in th&Jser-Created Aircraftialog, in addition to the weights and approachi@to be
followed.

If dispersion is enabled, then thH@AO/USEPA Defaultsption in the Scenario Properties is not
available. Only performance-based times in modethén be used in computing the emissions
inventory.

6.3.1.4 APU Assignment Tab

Through this tab (Figure 6-20: ) the user can asaigauxiliary power unit (APU) for each
aircraft. If the aircraft has a default APU, itslsown in bold in the drop down list of APUs. To
change the APU assigned to the aircraft, simplgcted different one from the drop down list.
Only one APU may be assigned to each aircraft.céblenein theAPU drop down menu if you do
not want to assign an APU to an aircraft.

The user can specify the number of minutes the Milbperate for both arrivals and departures.
The defaults values are 13 minutes each.
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Figure 6-20: APU Assignment Tab

Aircraft Operations & Assignments - [Tutorial] - Baseline - Hagerstown
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6.3.1.5 GSE & Gate Assignment Tab

Through this tab (Figure 6-21) the user can asgignnd support equipment (GSE) to one or more
aircraft. More than one aircraft can be selectatianeously to allow a group of aircraft to be

assigned the same set of GSE.

Gate Assignment

This option is required only when performing a @isgpon analysis. The dispersion of GSE and
APUs takes place at the assigned gate. Only omengay be assigned to each aircraft. To assign
no gate, seledtionefrom theGate Assignmerdrop-down menu. Note that if no gate is assigned,
then neither the assigned APU nor any of the asdi@SE will contribute to the dispersion

analysis.
Assigning GSE

The assigned GSE for the selected aircraft areateld by a checked box (versus an empty box).
The GSE assigned to the selected aircraft can é&egeld by checking and/or un-checking these
check boxes.

GSE emissions data are utilized in EDMS emissioascaspersion analyses. For emissions
inventory purposes, default equipment assignmaetsnade based on aircraft type with an
operating time associated with each aircraft op@rafor dispersion analyses, gate emissions are
treated either as volume or area sources, dependitite user-specified gate dimensions.
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Figure 6-21: GSE & Gate Assignment

Aircraft Operations & Assignments - [Tutorial] - Baseline - Hagerstown E]@
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Search | < | [
Dperations | Schedule | Performance | APU Assignment  GSE & Gate Assignment l Engine Emissions |
¥ Use Default GSE Assignments Gate Azzignment ]Main j
Type | Fuel | Ref. Model | (mins/Dep]|  [mimsdan] | fhpl | LF (]| ‘Year Manufactued | Age (years) | Fad)
[ &ir Conditioner Electrc 23.00 7.0o oo 7R00 Default Default
[ &ir Start Diezel  ACE 180 7.00 000 42500 90.00 Default Diefault
[#] &sircraft Trackar Digsel  Stewart & Stev. . 8.00 0.00 88.00 8000 Default Default
Baggage Tractor  Gasoline Stewart & Stev. . 38.00 3700 10700 5500 Default Default
Belt Loader Gazoline Stewart & Stev... 24.00 24.00  107.00 5000 Default Default
Cabin Service Tru... Diesel  Hi'way FES0 10.00 10,00 21000 53.00 Default Default
Catering Truck Diesal  Hi‘way FEBO 8.00 OO0 21000 BR300 Default Default
Hudrant Truck Diesel  F280/F350 12.00 000 23500 7000 Default Default
Lavatory Truck Diesel  TLD 1410 0.00 15.00 BE.O0 2500 Default Default
Service Truck Diesel  F280/F350 8.00 FO0 23500 2000 Default Default
[l ater Service Electric  Gate Service 12.00 0.00 oo 2000 Default Default
O air Conditiorier Diesel  ACE 802 0.00 0.00 300,00 7500 Default Default [
(] 4 Cancel & aply Help
Editing GSE

The default operating times (mins/operation typeysepower (hp) and load factor (LF (%)) are
provided for each piece of equipment. These vataeshe overridden by double clicking on the
value to be edited and entering a new value. Adtigvaly, right-click on a GSE and select tadit
option to begin editing values.

The year manufactured and age can also be editbé same manner described. Editing one
automatically updates the other, based on the stedybeing modeled. By default, both fields
indicateDef. Avgwhich stands for default average. Neither fieldpplicable to user-created GSE,
in which case both fields are blank.

The default average year of manufacture and adeatikse GSE to be modeled with national
average GSE emission factors.

If a specific year of manufacture or age is givend GSE, NONROAD2005 emission factors will
be applied. In which case, the fuel, the horsep@merthe year of manufacture determine the zero-
hour emission factor and the age and GSE typerdaterthe deterioration to be applied.

To restore the age or year of manufacture to thefewult value, blank out either value while editing
or enter an invalid value.
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Display Emission Factors

Right-click on a GSE to bring up its popup menu aelkctEmission Factorso display its
emission factors (in grams per horsepower-hour).

Reset Year / Age

Right-click on a GSE to bring up its popup menu aeldct Reset Year / Age to restore the age and
year of manufacture to their default values.

Restore Default GSE Assignments

Check the boldJse Default GSE Assignmemtseck box to undo all user-editing to the GSE
assignments and restore the original default assgts.

Reference Models

Reference models are typical models of GSE of ¥iparded type and fuel in use today. For
example, for the typ€argo LoaderandDiesel fuelthere are two reference modeétsiC
Commander 1andFMC Commander 3(Each reference model has a unique default hovsapo
The FMC Commander 16as a default horsepower of 80. THAC Commander 30as a default
horsepower of 133. If the reference model (Ref. Mpfield is blank, the GSE is a unique type-
fuel combination. For example, the "Aircraft Tracttype and "Gasoline" fuel combination is
unique.

User Created GSE

To Create dJser-Created GSRight-click on the checklist and select théd Newoption. For
more information on creating GSEs refer to (Sec@ah3).

6.3.1.6 Engine Emissions Tab

The Engine Emissions Tab (Figure 6-22) allows ther tio view engine fuel flow rates and
emission indices for a selected aircraft. This ites a quick way for the user to check the values
that are being used. The user is not able to maekidge values.

Fuel Sulfur Content and SOx Emission Index

TheFuel Sulfur Contenis the percentage by weight of sulfur in the fitek tied to theSOx
Emission Indexy the assumption that all sulfur is converte&@ and to sulfate. The SOx
emissions index is automatically updated wheneitkeeof thefuel sulfur contenor thesulfur-to-
sulfate conversion rati@Figure 6-4) are modified.

For U.S. airports (specifically, those airports wha@ountry code is “US"Fuel Sulfur Content
andSOx Emission Indesannot be edited because the EPA-approved FOA B&RAodology
mandates using a conservative fuel sulfur conte@t@68% for PM emissions modeling at all U.S.
airports, which results tokuel Sulfur Contenof 1.292 g/Kg.
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Figure 6-22: Engine Emissions

Aircraft Operations & Assignments - [Tutorial] - Baseline - Hagerstown Regional-Richard A Henson Fld
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Operation | Step #| Mode Time [3]| Fuel Flow (kg/s] | COEl[g/ka]| THCE farkg]| NMHCEI [g/ka)| VOCEl[gfkgl| TOGEl(gfkg)| NO=Eljghkal]  PMElgfka)| (&
Departure 1 Startup E0.000 0.004808 MNA& 864.6767396 1000000000 994.785500 1000.000000 N, MAA
2 TawiOut  1140.000 0128460 3379001 2.239576 2589475 2575972 2589475 3996118 0164616
3 Takeoff 5.376 1.097551 0.508600 0.044202 0.051108 0.050842 0051108 18.136230 0143282
4 Takeoff 5.376 1.087603 0.908600 0.044202 0.051108 0.050842 0051108 18.136230 0143329
5 Takeoff 5.376 1.076470 0.308600 0.044202 0.051108 0.050842 0051108 18.136230 0143384
6 Takeoff 5.376 1.064150 0.908600 0.044202 0051108 0.050842 0051108 18.136230 0143445
7 Takeoff 5.376 1.050645 0.508600 0.044202 0.051108 0.050842 0051108 18.136230 0143514
8 Takeoff 5.376 1.035354 0.308600 0.044202 0.051108 0.050842 0051108 18.136230 0143591
9 Takeoff 5376 1.020077 0.508600 0.044202 0.051108 0.050842 0051108 18.136230 0143677
10 Takeoff 5.376 1.003014 0.908600 0.044202 0051108 0.050842 0051108 18.136230 0143773
11 Takeoff 1.213 0.993340 0.908961 0.044220 0051128 0.050862 0051128 18.137768 0143825
12 Takeoff 1.447 0993722 0.909752 0.044258 0051173 0.050908 0051173 18.141100 0143826
13 Takeoff 1.718 0333454 0.910696 0.044304 0051226 0.050959 0051226 18.144335 0143528
14 Takeoff 2164 0993113 0.911858 0.044361 0051291 0.051024 0.051291 18.149672 0143830
15 Takeoff 2.300 0.992646 0.313373 0.044435 0.051377 0.051103 0.051377 18155601 0143832
16 Takeoff 429 0931941 0.915550 0.044540 0051439 0.051230 0051433 18.163630 0143536
17 Takeoff 7.558 0930668 0.919183 0.044718 0.051703 0.051433 0051703 18176215 0143844
18 Climb Out 35597 0.965012 0.521380 0.044853 0.051861 0.051590 0.051861 18.185131 0137649
19 Climb Out G.664 0936690 0.923405 0.044322 005194 0.051670 005194 17.934108 0137828
20 Climb Out 3479 0931282 0.924864 0.044993 0052023 0.051752 0052023 17.892851 0137864
21 Climb Out 3186 0927568 0.925867 0.045042 0.052079 0.051808 0052073 17.864199 0137888
22 Climb Out ral 092273 0.927584 0.045128 0052178 0.051904 0052176 17.837230 0137920
23 Climb Out il 0916532 0.930328 0.045249 0.052319 0.052046 0052319 17.808531 0137963
24 Climb Out 4.953 0911105 0.932335 0.045357 0052443 0.052170 0052443 17.782987 0138000
25 Climb Out 20737 0893593 0.540630 0.045760 0052910 0.052634 0052910 17.712995 0138087
Al 1 Approach 53255 0108550  35.063327 2.323965 2687047 2673035 2687047 4.016936 0132661
2 Approach 53255 0168865 15942108 0.704929 0815062 0.810812 0815062 5.238869 0132861 o
2 Annensch 1RA0 N 2Na9an 9ANIT nH1RaT N RMIGR N AFAR1E N 2ENER R 907977 N4 %9FR
Ok Cancel Help
6.3.2 GSE Population

The GSE Population dialog (Figure 6-23) allowsubker to choose from a list of available GSE

types to be included in the scenario-airport coratdim. This list includes both system and user-
created GSE. Once added, the user can specifyrgutgopulation, operating time and profiles,
fuel used, power rating, load factor and gate assants. Together, these fields allow for a high
level of precision in specifying a GSE population & given airport.
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Figure 6-23: GSE Population
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Adding GSE

To add a GSE population to a scenario-airport coatin, a GSE type with an associated
reference model and then a fuel must be selecbad theAvailabletree. The tree is first divided

by GSE types, each type being listed once for eafelnience model, which is shown after the GSE
type in parentheses. Under each type the avaifable are listed.

There are twenty-four (24) GSE types to choose fagrtisted below:

» Air Conditioner

* Air Start

» Aircraft Tractor

* Baggage Tractor

» Belt Loader

» Bobtall

» Cabin Service Truck
e Cargo Loader

e Cargo Tractor

e Cart

e Catering Truck

» Deicer

» Fork Lift

* Fuel Truck

» Generator

* Ground Power Unit
e Hydrant Truck

e Lavatory Truck

o Lift

» Other
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« Water Service



There are up to five (5) different fuels to cho@sen as listed below:

* Diesel

* Gasoline
* CNG

« LPG

» Electric

Reference Models

Reference models are typical models of the GSEstypese today. For example, the GSE type
Cargo Loaderhas two reference modelRMC Commander 1andFMC Commander 30The
distinguishing feature between listed referenceet®is default horsepower and possibly default
annual usage. Each reference model has a uniqaeldebdrsepower. THEMC Commander 15
has a default horsepower of 80. THAC Commander 30as a default horsepower of 133.

Expand the node of the desired type to see theflmstailable fuels by pressing the + to the left
(or use the right arrow key).

Identification

It is possible to enter the same GSE type more dnae in a scenario-airport combination so that
activity of the same type can be divided amongedéint gates. To distinguish between different
instances of the same GSE type, a unique idertditéor each instance of a type must be
specified. When adding a GSE to a scenario-aigamribination, the user must either accept the
EDMS-generated identification, which is numericdipsed, or provide an alternative
identification.

Removing GSE

To remove a previously added GSE, select the G3leilm Studylist and pres&emove
Alternatively, right-click on a GSE in the Studylist to bring up its popup menu. TRemove
option in the popup menu performs the same function

Renaming the Identification

To rename thé&dentificationfor a GSE, press tHeenamebutton or double-click on the
Identificationin the list. Alternatively, right-click on a GSB theln Studylist to bring up its
popup menu. ThRenameoption in the popup menu performs the same functio

Duplicating a GSE

To add the exact same GSE again to the scenaporacombination, select the GSE to copy
and press thBuplicatebutton. More than one GSE may be selected atattrduplicate a
group of GSE. Alternatively, right-click on a GSktheln Studylist to bring up its popup menu.
The Duplicateoption in the popup menu performs the same functio

Changing Fuels

Right-click on a GSE in thin Studylist to bring up its popup menu. More than one G&ly be
selected at a time to change the fuel for a grd@pSE. Select a fuel under tdange Fuel to
sub-menu on the popup menu to change fuel. Ifélerted fuel is not available for a type of
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selected GSE, EDMS will take no action on the patéir GSE for which the fuel is not
available, but a warning will be provided to thewus

Display Emission Factors

Right-click on a GSE in thin Studylist to bring up its popup menu and seléaotission Factors
to display its emission factors (in grams per hposeer-hour).

Population

For population, enter the number of the selectel @&t are present at the airport. However, the
average piece of equipment realistically does motcontinuously, so the user should specify an
operating time and operational profiles.

Operating Time

If the average annual usage of each piece of eqnpim known, selectearlyand enter in the
number hours of annual use. Otherwise, if the nurobminutes an average piece of equipment
is used during an hour of peak activity is knowelestPeak Quarter Houand enter the number
of minutes per peak quarter hour.

Operational Profiles

Operational Profilescan be defined at th@uarter-hourly Daily, or Monthlylevels. These
profiles are named and defined using @perational Profilesdialog box under theltilities

menu (Section 6.7.1). The "DEFAULT" and all of tnger-specified operational profiles appear
in the appropriate drop-down list for selectionslimportant to note that modifications to any
one of the quarter-hourly, daily, or monthly defesdttings will affect the operational figures.

Emission Parameters
Rated Powe& Load Factor

Enter theRatedPowerin horsepower and tHepad Factoras value between 0% and 100% in
their respective edit boxeRated PowerandLoad Factorare multipliers for the emission

factors. GSE emission factors are in units of graershour-per-horsepower. When the rated
power and load factor are multiplied by the emisdactors, the results are quantities of grams-
per-hour. Multiplying this by the population getams-per-hour of the entire population, if
every piece of equipment in the population was mmsimultaneously and continuously over an
entire hour.

Use default age distributiovs. Specify a specific age

SelectingUse default age distributiowill cause GSE to be modeled with same nationataye
GSE emission factors that were developed by the EP& from NONROAD2005.

If Specify a specific ags selected, the NONROAD2005 emission factors ellapplied. In
which case, the fuel, the horsepower and the yleaaaufacture determine the zero-hour
emission factor and the age and GSE type detertiéndeterioration to be applied.

Analysis Year

This field is for user-reference only and cannotbiged, except by returning to thiidy
propertieswindow. This is the year of activity being modeladhe EDMS scenario-airport
combination.

6-32



Year of Manufacture & Age

If Specify a specific age selected, the user may edit the year of matwfador the GSE
population or the age. Editing one value autombyiealjusts the other according to the study
year. New equipment is modeled as being of aggé@ts. The year of manufacture cannot be
later than the study year, nor can the GSE be thare 100 years old.

WhenUse System Emission Factessselected, neither parameter is needed bechesketault
system emission factors are based on a nationalgtom of average age.

Gate Assignment

All gates in the study appear in the gate assighirstnDouble-click on théercentagdo
specify what percentage of the population operattéise assigned gate.

6.3.3 Parking Facilities

The Parking Facilities window (Figure 6-24) allothe user to specify the parking facility
information relevant to the scenario-airport conaltion. Parking facility data are used by EDMS
in both emissions and dispersion analyses. Forsdonis purposes, calculations are based upon
the Number of Vehicles in each facility, as welltias average Speed, Idle Time and Distance
Traveled by each vehicle within the facility. Fasgkersion analyses, parking facility emissions
are treated as area sources by EDMS. Parkingtfaeitiissions are located spatially within the
airport using (x, y) coordinates. A polygon of @20 sides can be used to define the shape of
the parking facility. Facilities with multiple parig levels are modeled using stacked area
sources.

Figure 6-24: Parking Facilities

Parking Facilities - [Tutorial] - Baseline - Hagerstown g@
Available Ifn Study 1~ Mumber of Yehicles i

Add Mew | | Terminal Parking T Yeary | 75000
" Per Ot Hour |

<= Hemave

Duplicate B
Wehicle Emiszion Parameters

R
Elite Diefault Fleet Mix [all tppes, fuels & ages) _:J

Speed |10 =] irph)

- Diispersion Parameters — -~ Operational Profiles - | Distance Traveled | 325 [feet]
Nurber of Levels ] 1 Quarter-HnurIy]DEFAULT j Idle Time: 1 15 [mins]
Felease Height 328 [feet)

i ]| B Daily |DEFALLT =
S | B (ie] Monthly ]DEFALILT :J Emission Factars [grams/veh)

W Use System Generated Yalues

Preview ]
Number of Faints |4 - 1 to 40461 voc 06141

ottt | 4 fleet] | Y feet]
1 -1300.00 -1335.00 MMHC 06073 TOG 06444

2 -1030.00 -1330.00
3 -1085.00 -1650.00 Benzere 0013257 MTBE 0

4 -1355.00 -1605.00
1.3Butadiene| 0001818 Formaldehyde 0.005482
Acetaldehyde | 0003824 Acrolein 0.000255
MO 04003 50x 0.0086
Hudge = [ 1 _:_] PM-10 00077 PM-25 0.0056

-
Puirt: should be entered in eTfHIEr a

clockwise or counter-clockwise order.

Ok l Caricel ! Al ! Help l

6-33



Adding Parking Facility Information

To add a parking facility, press tiAeld Newbutton and enter a name for the new parking
facility. Once added, parking facilities can remaithe current scenario-airport combination, or
be moved to a list ohvailablefacilities with theRemoveébutton. To move a parking facility from
the Availablelist to theln Studlist, select the parking facility name and présisl To
permanently delete a parking facility from theailablelist, select it and pre€3elete To

rename a parking facility, select it and prBemame

Double-clicking on a parking facility in thvailablelist will move it to theln Studylist.
Double-clicking on a parking facility in tHa Studylist allows the name of the parking facility to
be edited. Right-clicking on a parking facility@ither theAvailableor In Studylist both selects
that parking facility and pops up a menu that mesdhe buttons between the two lists, except
that it has the additional option Stlect All

Number of Vehicles

The number of vehicles can be entered byvtearlyvolume or byPeak Quarter Hourlf the
number of vehicles per year is known, selectttbarlyradio button and enter the value in the
adjoining edit box. If the number of vehicles peak quarter hour is known, select Peak Qtr-
Hour radio button and enter the value in the adjoirdig box.

Vehicle Emission Parameters

Total emissions are a function 8peedlidle Time andDistance Traveledas well as altitude,
temperature, scenario year). Emissions are alsadibn of vehicle type or vehicle fleet mix,
Fuel and Manufactured Year.
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Vehicle Type

Use the first drop down list to select eittfault Fleet Mixor one of 16 vehicle types as listed
below:

» Light Duty Vehicles (Passenger Cars)

« Light Duty Trucks 1 (0-6,000 Ibs. GVWR, 0-3750 Ih&/W)

« Light Duty Trucks 2 (0-6,000 Ibs. GVWR, 3751-5758.I LV\W)
« Light Duty Trucks 3 (6,001-8500 Ibs. GVWR, 0-3758.1LVW)
« Light Duty Trucks 4 (6,001-8500 Ibs. GVWR, 3751-87Bs. LVW)
* Class 2b Heavy Duty Vehicles (8501-10,000 Ibs. GYWR

* Class 3 Heavy Duty Vehicles (10,001-14,000 Ibs. )W

* Class 4 Heavy Duty Vehicles (14,001-16,000 Ibs. )W

* Class 5 Heavy Duty Vehicles (16,001-19,500 Ibs. GR)W

* Class 6 Heavy Duty Vehicles (19,501-26,000 Ibs. GR)W

* Class 7 Heavy Duty Vehicles (26,001-33,000 Ibs. @)W

» Class 8a Heavy Duty Vehicles (33,001-60,000 Ibs\WR)

* Class 8b Heavy Duty Vehicles (>60,000 Ibs. GVWR)

* School Busses

» Transit and Urban Busses

* Motorcycles

Fuel

Select a fuel from thEuel drop down list. EDMS will assume all vehicles ypthe selected
parking facility only burn the selected fuel. Th# is deactivated whebefault Fleet Mixor
Motorcycleshas been selected.

Manufactured Year

The manufactured year cannot be later than theasiceyear, nor can it be more than 100 years
prior. EDMS will assume all vehicles in the parkiagility to be manufactured in the same year.
To model new vehicles, enter the scenario yeaneastanufactured year. This edit box is
deactivated when a default vehicle fleet mix haanbselected.

Speed

Specify the average speed for vehicles travelingénparking facility by selecting from the
Speeddrop down list.

Distance Traveled
Specify the average distance a vehicle would beeeg to travel in the facility.
Idle Time

Specify the average vehicle idle time in minutes.
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Emission Factors (grams per vehicle)
Use System Generated Values

The system generated values can be restored biingehis checkbox. However, this will not
happen until thépply button is pressed, which will cause MOBILE 6.2ua, and then the
Emissions Factors will be updated.

Emission Factors

If the user edits a parameter in the window thigca$ the emission factors ablde System
Generated Values checked, EDMS automatically updates the emisfsiotors by running
MOBILE 6.2 and extracting and displaying the nevwuea after thepply button is pressed.
MOBILE 6.2 does not produce results for years bey2®25, so any modeling for later years
will be adjusted back to 2025 before calculatingssions.

The user may override the emissions factors forpanking facility by editing the values in the
Emission Factordox. This will cause thelse System Generated Valweeckbox to become
unchecked, denoting to the user that the values haen edited. This allows the user to set more
specific information for vehicle emissions charastecs rather than use the MOBILE 6.2
generated values.

Note: The speciated organic gas emission factor boxesailable only whethe Enable
Speciated Organic Gas (OG) Emissiah&ckbox is enabled in ti&udy Propertiesvindow
(Figure 6-2).

Operational Profiles

Operational Profilescan be defined at th@uarter-hourly Daily, or Monthlylevels. These
profiles are named and defined using @perational Profilesdialog box under theltilities

menu (Section 6.7.1). The "DEFAULT" and all of tnger-specified operational profiles appear
in the appropriate drop-down list for selectionslimportant to note that modifications to any
one of the quarter-hourly, daily, or monthly defesdttings will affect the operational figures.

Dispersion Parameters

Performing a dispersion analysis requires the ahédyspecify the dimensions of the parking
facility.

First, select th&lumber of Pointérom the drop down list. Then, type in the (xcpprdinates

for each of the parking facility points as wellthe parking facility release height. The (x, y)
coordinates are used to specify a polygon of gOteides and can be edited by double-clicking
on a value. The coordinates must be entered iereilbckwise or counter clockwise order. A
Previewof the parking facility is provided to the rightthe coordinates. The initial vertical
dispersion parameter, sigma-z0, is hard-codedrast8rs.

Number of Levels

Enter an integer from 1 to 20, inclusive. This es@nts the number of parking levels, and
therefore the number of area sources, to be viytsimcked one on top of the other.

Release Height / Top Release Height

If there is only one parking leveéRelease Heighwill appear. When there is more than 1 level,
Top Release Heightill appear and the value entered will represkattighest height at which
emissions will be released (e.g. from the exhatiatwehicle) relative to the parking facility's
elevation.
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Level Spacing

EDMS models multi-level parking facilities with ggjons spaced vertically at regular intervals.
EDMS starts at the release height of the top lemel works its way down, placing one polygon
at each level spacing. Level spacing is inactivesiiogle-level parking facilities.

Elevation

Elevation is the ground-level elevation of the pagkfacility relative to sea-level. The default
value for parking facility elevation is the airpefevation.

Number of Points
From the drop-down list, the user may choose fram 20 points.
Nudge

These arrow controls can be used to nudge thetedlpoints in the desired direction, or the
entire facility as a whole if all or none of theipis are selected.

Graphical Display

Parking facilities that are listed in the Studylist are displayed in the Airport View (Section
6.6.3). Parking facilities in th&vailablelist are not displayed because they are not ctlyren
the study.

The Preview box allows the user to view the shdpbeofacility before saving changes.

6.3.4 Roadways

The Roadways window (Figure 6-25) allows the usamtecify the roadway information relevant
to the scenario-airport combination. Roadway datased by EDMS in both emissions and
dispersion analyses. For emissions purposes, atilong are based upon the Traffic Volume, as
well as the Average Speed and Roadway Length. iBpesion analyses, roadway emissions are
treated as a series of rectangular area sourcasivRy emissions sources are located spatially
within the airport using the (X, y) coordinates.
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Figure 6-25: Roadways
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Adding Roadway Information

To add a roadway, press tAdd Newbutton and enter a name for the new roadway. @dded,
roadways can remain in the current study, or beetido a list ofAvailableroadways with the
Removéutton. To move a roadway from tAgailablelist to theln Studylist, select the
roadway name and pre&sld To permanently delete a roadway from #wailablelist, select it
and pres®elete To rename a roadway, select it and pRssame

Double-clicking on a roadway in thevailablelist will move it to theln Studylist. Double-
clicking on a roadway in thie Studylist allows the name of the roadway to be ediRidht-
clicking on a roadway in either tifevailableor In Studylist both selects that roadway and pops
up a menu that matches the buttons between thésispexcept that it has the additional option
of Select All

Traffic Volume

Traffic Volume is a count of the number of timegedicle has traversed the roadway. So, in
order to model one vehicle driving to the termitatirop a passenger and then returning on the
same road, the traffic volume on that roadway wdagdwo.

The traffic volume can be entered by thearlyvolume or byPeak Quarter Hourlf the traffic
volume for the year is known, select tfearlyradio button and enter the value in the adjoining
edit box. If the number of vehicles per peak quantair is known, select tHeeak Qtr-Hour

radio button and enter the value in the adjoinidig lzox.
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Vehicle Emission Parameters

Total emissions are a function 8peedlidle Time andDistance Traveledas well as altitude,
temperature, scenario year). Emissions are alsadibn of vehicle type or vehicle fleet mix,
Fuel and Manufactured Year.

Vehicle Type

Use the first drop down list to select either "Diéfdleet Mix" or one of 16 vehicle types as
listed below:

» Light Duty Vehicles (Passenger Cars)
« Light Duty Trucks 1 (0-6,000 Ibs. GVWR, 0-3750 Ih&/W)
« Light Duty Trucks 2 (0-6,000 Ibs. GVWR, 3751-5758.I LV\W)
«  Light Duty Trucks 3 (6,001-8500 Ibs. GVWR, 0-3758.1LVW)
« Light Duty Trucks 4 (6,001-8500 Ibs. GVWR, 3751-87Bs. LVW)
* Class 2b Heavy Duty Vehicles (8501-10,000 Ibs. GYWR
* Class 3 Heavy Duty Vehicles (10,001-14,000 Ibs. )W
* Class 4 Heavy Duty Vehicles (14,001-16,000 Ibs. )W
* Class 5 Heavy Duty Vehicles (16,001-19,500 Ibs. GR)W
* Class 6 Heavy Duty Vehicles (19,501-26,000 Ibs. )W
* Class 7 Heavy Duty Vehicles (26,001-33,000 Ibs. )W
» Class 8a Heavy Duty Vehicles (33,001-60,000 Ibs\WR)
* Class 8b Heavy Duty Vehicles (>60,000 Ibs. GVWR)
» School Busses
» Transit and Urban Busses
* Motorcycles
Fuel

Select duel from the Fuel drop down list. EDMS will assume\aghicles using the selected
parking facility only burn the selected fuel. Th# is deactivated whebefault Fleet Mixor
Motorcycleshas been selected.

Manufactured Year

The manufactured year cannot be later than theasiceyear, nor can it be more than 100 years
prior. EDMS will assume all vehicles in the parkiagility to be manufactured in the same year.
To model new vehicles, enter the scenario yeaneastanufactured year. This edit box is
deactivated when a default vehicle fleet mix haanbselected.

Speed

Specify the average speed for vehicles travelingénparking facility by selecting from the
Speeddrop down list.
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Roadway Length

If not performing a dispersion analysis, specify thtal length (in statute miles, regardless of the
units set on th&tudy Propertiesvindow (Figure 6-2) of the selected roadway.

For dispersion analyses, this edit box becomesoald andRoadway Lengthvill be
automatically computed as the length of the roadasgietermined by the specified coordinates.

Emission Factors (grams per vehicle)
Use System Generated Values

Selecting thaJse System Generated Valuwg®ckbox allows the user to restore the system-
generated values. However, this will not happerl the Apply button is pressed, which will
cause MOBILE 6.2 to run, and then the Emissiongdfavill be updated.

Emission Factors

If the user edits a parameter in the window thigca$ the emission factors ablde System
Generated Values checked, EDMS automatically updates the emisfsiotors by running
MOBILE 6.2 and extracting and displaying the newuea after thepply button is pressed.
MOBILE 6.2 does not produce results for years bey2®25, so any modeling for later years
will be adjusted back to 2025 before calculatingssions.

The user may override the emissions factors forpanking facility by editing the values in the
Emission Factordox. This will cause thelse System Generated Valuweeckbox to become
unchecked, denoting to the user that the values haen edited. This allows the user to set more
specific information for vehicle emissions charastecs rather than use the MOBILE 6.2
generated values.

Note: The speciated organic gas emission factor boxesyatilable only whethe Enable
Speciated Organic Gas (OG) Emissiah&ckbox is enabled in ti&udy Propertiesvindow
(Figure 6-2).

Operational Profiles

Operational Profilescan be defined at th@uarter-hourly Daily, or Monthlylevels. These
profiles are named and defined using @perational Profilesdialog box under theltilities

menu (Section 6.7.1). THREFAULT and all of the user-specified operational profdepear in
the appropriate drop-down list for selection. lingortant to note that modifications to any one
of the quarter-hourly, daily, or monthly defaulttsegs will affect the operational figures.

Coordinates

This box and its controls are only available fapdirsion analyses. Performing a dispersion
analysis requires the user to specify (x, y) cowatis with associated elevations, Width and
release Height. The roadway coordinates locatedddway spatially in the airport configuration
and provide information on roadway dimensions.

The default width is 20 meters. The initial vertidespersion parameter, sigma-z0, is hard-coded
as 3 meters.

Width

Width determines both the thickness of the roadsveggments when they are displayed on the
airport view screen and the width of the area ssitsed to model dispersion of the roadway.
The default value is 20 meters (65.62 feet).
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Number of Points

A roadway is defined as a series of connectedsiaggnents, which are identified by their
endpoints. The default for a new roadway is twopaiats, which is one segment. From the
drop-down list, the user may choose from 2 to 2@tsd1 to 19 segments). For dispersion a
roadway will be modeled by area sources deriveah fitte segments and the Width. The number
of points in the coordinate list changes immedjatghenNumber of Pointss changed. If

Number of Pointss reduced, the values in the excess coordinagel®st. IfNumber of Pointss
increased, the default values for the new poirgdtae values in the last pre-existing point.

Height
Height is the distance above the ground elevatiavh&ch emissions are released.
List of Coordinates

All coordinates in all menus must be relative te ame origin point (0, 0). It is best to establish
the origin point via the Airport View before beging to create the features at the airport.

The number of points in the list is changed to mm&tamber of Pointsvhenever that is changed.
If Number of Pointss decreased, the values in the excess pointsstraVhen new points are
added their X, Y and Elevation (relative to sealpdefault to the last values currently in the
list. To edit a value in the list double-click dretfield, then type in the desired value. The X and
Y coordinates can also be changed withNliegebuttons.

Nudge

These arrow controls can be used to nudge thetedlpoints in the desired direction or the
entire roadway as a whole if all or none of thenpoare selected.

Graphical Display

Roadways that are listed in threStudylist are displayed in the Airport View (Section
6.6.3). Roadways in th&vailablelist are not displayed because they are not ctiyrenthe
study.

The Preview box allows the user to view the shdpbeofacility before saving changes.

6.3.5 Stationary Sources

The Stationary Sourcewindow (Figure 6-26) allows the user to specify ftationary source
information relevant to the scenario-airport conaltion. Stationary source data is used by
EDMS in both emissions and dispersion analyseseRuissions purposes, calculations are based
upon the amount of material used or consumed, Hsaweeveral other parameters described
below. For dispersion analyses, stationary soumiestons are treated as a series of rectangular
area sources. Stationary source emissions sowedscated spatially within the airport using

the (x, y) coordinates.
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Figure 6-26: Stationary Sources
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Adding Stationary Source Information

To add a training fire, press teld Newbutton and enter a name for the new fire in the &lam
edit box. Once added, stationary sources can reasgpart of the current scenario-airport
combination, or be moved to a listAvailablestationary sources with tliemoveéoutton. To

move a stationary source from theailablelist to theln Studylist, select the fire name and press
Add To permanently delete a stationary source fraathailablelist, select it and pre€3elete

Double-clicking on a stationary source in #heailablelist will move it to theln Studylist.
Double-clicking on a stationary source in theStudylist allows the name of the stationary
source to be edited. Right-clicking on a statiorsoyrce in either th&vailableor In Studylist

both selects that stationary source and pops ugral tthat matches the buttons between the two
lists, except that it has the additional optiorsefect All

Category

Category refers to the category of stationary saufbe default category of a new stationary
source iBoiler/Space HeatefThis should be changed to a category that refigaet source
being modeled. For unspecified source types, chOtiser. There are ten (10) categories to
choose from as listed below:
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» Other

* Boiler/Space Heater

* Emergency Generator

* Incinerator

* Aircraft Engine Testing

* Fuel Tank

» Surface Coating/Painting
» Deicing Area

* Solvent Degreaser

* Sand/Salt Pile

Type

Type refers to the particular stationary source tyithin a given category. Each category has a
different set of types to choose from. The seletypd will determine the default emission
parameters and their default values. This shoulsebéo a type that best reflects the source being
modeled. If theDther category is chosen, tigpefield becomes inactive, and thimits of
Measuredrop down list becomes active.

Operational Profiles

Operational Profilescan be defined at th@uarter-hourly Daily, or Monthlylevels. These profiles
are named and defined using perational Profileddialog box under th¥ltilities menu (Section
6.7.1). The "DEFAULT" and all of the user-specifiggerational profiles appear in the appropriate
drop-down list for selection. It is important totaghat modifications to any one of the quarter-
hourly, daily, or monthly default settings will afft the operational figures.

Units of Measure

When the "Other" category is selected, choose vomof the following units.
* Metric Tons -- for emissions based on the conswnpif a solid fuel, e.g. coal
» Kiloliters -- for emissions based on the consumptiba liquid
* Thousands of Cubic Meters -- for emissions basetth@monsumption of a gas
* Hours -- for time-based emissions

» Test Cycles -- for event-based emissions, e.gradtrengine testing

The selection here updates the above describesiUsedbox with the appropriate text. This
allows the user to specify a quantity that is appege for the source being modeled.

Emission Parameters

Edit a value in the list by double clicking on@hecking theJse Default Values for Critical
Emission Parameterheckbox restores all of the emission parametetisd list below to their
original default values. However, some paramets¥sraeant to be edited by the user (e.g., fuel
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tank dimensions). For example, for categOitiher sources, all default values are zero and should
be edited. Generally speaking, it is often appadprto edit any parameter whose default value is
zero so that a source is modeled correctly.

Below is a list of the emission parameters thatider is expected to edit:
* The emission indices of an "Other" category source

» Pollution Control Factors to reduce the emissions of the specified pollutana givel
percentage

* Horsepower -- for emergency generators
* Time at 7%, 30%, 85% & 100% Power -- for aircrafgme testing

* Fuel tank dimensions: Shell length, height ahdmeter, maximum and average lic
height, etc.

» Percent of Solvent Disposedthe amount of liquid recovered and properly displofe
solvent degreasers

Dispersion Parameters

Performing a dispersion analysis requires the abhédyspecify the dimensions of the stationary
source.

First, select how AERMOD should model the statigreource: as Roint, Areaor Volume For

area sources, select tNember of Pointérom the drop down list. Then, type in thé, ()

coordinates for each of the stationary source pa@stwell as the base elevation and release height.
For area sources, th¥,(Y) coordinates are used to specify a polygon obug0tsides and can be
edited by double-clicking on a value. The coordesanust be entered in either clockwise or
counter clockwise order. For points and volumesy one (X, Y) coordinate pair is entered. For

point sources, specify ti@iameter Gas VelocityandTemperatureFor area and volume sources,
enter the initial vertical dispersion paramefigma-Z0For volume sources, also enter the initial
horizontal dispersion paramet&igma-YO0

Point / Area / Volume

This selection determines how AERMOD will model #iationary sourcd?oint models the
source like a smokestackreamodels the source like a polygdfolumemodels the source as a
point in space.

Number of Points

From the drop-down list, the user may choose fram 20 points. This is only activated when
Areasource is selected. FgolumeandPoint sources, there is only 1 point to enter.

Elevation

This is the elevation above mean sea level frontkvthe release height is measured. Feoiat
source, this is the elevation of the base of thekenstack.

Rel. Height

The relative height is the height above the baseagion at which emissions are released. For a
Point source, this is the physical height of the smaast
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Gas Velocity

This only appears fdPoint sourcesGas Velocityrefers to the velocity (in meters/second) at which
emissions enter the atmosphere.

Temperature

This only appears fdPoint sourcesTemperaturen this context refers to the temperature of the
source emissions at the time they enter the atnessp&heck th&@emperature is degrees above
ambientcheckbox, if the entered emissiofesmperatureis relative to the ambient temperature at
each hour of dispersion.

Sigma-Z0

This only appears fokreaandVolumesourcesSigma-ZQs the initial vertical dispersion
parameter and therefore describes the verticalesdration distribution at the source. The initial
distribution is a Gaussian "bell-curve" whose misathe release height and whose standard
deviation is equal t&igma-Z0In dispersion, this provides the model with atiahfinite
concentration of pollutant.

Sigma-YO0

This only appears fovolumesourcesSigma-YQs the initial horizontal dispersion parameter and
therefore describes the horizontal concentratistridution at the source. The initial distributiisn
a Gaussian "bell-curve" whose mean is the centdreofolume and whose standard deviation is
equal toSigma-YOIn dispersion, this provides the model with aitiahfinite concentration of
pollutant.

Diameter

This only appears fdPoint sourcesDiameterrefers to the diameter of the emissions sourtieeat
point the emissions enter the atmosphere. For &estack, this is the physical diameter of the
opening at the top of the smokestack.

Graphical Display

Stationary sources that are listed in ih&tudylist are displayed in the Airport View (Section
6.6.3). Stationary sources in tAgailablelist are not displayed because they are not ctiyren
the study.

6.3.6 Training Fires

The Training Fireswindow (Figure 6-27) allows the user to specifg thaining fire information
relevant to the scenario-airport combination. Tirairfire data is used by EDMS in both emissions
and dispersion analyses. For emissions purposksilations are based upon the amount of fuel
burned, as well as other parameters described bdimwv dispersion analyses, training fire
emissions are treated as point sources by EDMS3nificafire emissions are located spatially
within the airport using the (x, y) coordinatesdamake into account the Height, Temperature,
Diameter, and Gas Velocity of each fire.
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Figure 6-27: Training Fires

Training Fires - [Tutorial] - Baseline - Hagerstown E]@
Awailable [ Study

Add Mew TF1

<-- Hemove

[Duplicate

Rename
Operational Profiles Gallons of Fuel sed Ermizzion Factors [aramsdgallon]
Sitr-Houry |DEF.-’-‘-.L|LT j f* “Yearly 12000 Fuel |F'ru:u|:uane ﬂ
Daily |DEF"*"U LT j £ Peak Gt Hour v Use System Default Walues
Fanthly DEFALILT -

| J Dizpersion Parameters co | 15.78
Coordinates [feet] Felease Height 1312 (/) VoC | 14.42
bt | -1974.02 Diiarneter 16.4 [f) MO | 29
y | 1134 Gas Velacity 10 [mds) | 50x | 0.003
Elevation | 702.99 Temperature 400 [F) Ph10 | 5316
Ok ‘ Cancel | | Help

Adding Training Fire Information

To add a training fire, press tiAeld Newbutton and enter a name for the new fire in the &ladit
box. Once added, training fires can remain asgdatte scenario-airport combination, or be moved
to a list of Available training fires with theRemovebutton. To move a training fire from the
Available list to theln Studylist, select the fire name and presdd To permanently delete a
training fire from theAvailablelist, select it and pred3elete

Double-clicking on a training fire in thavailable list will move it to theln Studylist. Double-
clicking on a training fire in thén Studylist allows the name of the training fire to bdted.
Right-clicking on a training fire in either thfevailable or In Studylist both selects that training fire
and pops up a menu that matches the buttons betivedwo lists, except that it has the additional
option of Select All

Emission Factors
Fuel

Select the fuel used in the training fire from timep down list. There are five options:

« JP4
« JP5
« JP-8
* Propane

 Tekflame
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Use System Default Values

The system-generated values can be restored bkiobehis checkbox.

Emission Factors List

The user may override the emissions factors for faey by editing the values in themission
Factors box. This will cause théJse System Default Valueheckbox to become unchecked,
denoting to the user that the values have beerddihis allows the user to set more specific

information for vehicle emissions characteristiather than use the MOBILE generated values.
Emission factors for fuels not included in EDMS nimyentered here.

Gallons of Fuel Used
The amount of gallons of fuel used can be enteyetthdYearlyvolume or byPeak Quarter Hour
If the number of gallons per year is known, sethetY earlyradio button and enter the value in the

adjoining edit box. If the number of gallons peakeuarter hour is known, select theak Qtr-
Hour radio button and enter the value in the adjoirdi box.

Operational Profiles

Operational Profilescan be defined at th@uarter-hourly Daily, or Monthlylevels. These profiles
are named and defined using perational Profiledialog box under thbtilities menu (Section
6.7.1). The "DEFAULT" and all of the user-specifiggerational profiles appear in the appropriate

drop-down list for selection. It is important totaghat modifications to any one of the quarter-
hourly, daily, or monthly default settings will afft the operational figures.

Coordinates

The Coordinates box and its controls are only abédl for dispersion analyses. Performing a
dispersion analysis requires the user to speciy Y) coordinates and th&levation The
coordinates locate the training fire spatially lire airport layoutElevationis the elevation of the
fire relative to sea-level. The default value fioe felevation is the airport elevation.

Dispersion Parameters

All training fires are modeled as point sourcesdkestacks or torches) in AERMOD.
Release Height
Release Heighis the distance above the ground elevation atlhwhinissions are released. Because

training fires are modeled in AERMOD as point s@gcthis is equivalent to the height of a
smokestack.

Diameter
Diameter refers to the diameter of the emissions sourcéhatpoint the emissions enter the

atmosphere. For a smokestack, this is the physieaheter of the opening at its top. In this
application, the physical diameter of the trainiing is appropriate.

Gas Velocity
Gas Velocityrefers to the velocity (in meters/second) at whaakissions enter the atmosphere.
Temperature

Temperaturan this context refers to the temperature of therse emissions at the time they enter
the atmosphere.

Graphical Display

Training fires that are listed in the Studylist are displayed in the Airport View (Sectioré ).
Training fires in theAvailablelist are not displayed because they are not ctiyrenthe study.
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6.3.7 Update Emissions Inventory

After all inputs have been made to EDMS, the emissiinventory should be generated by
selectingUpdate Emissions Inventary

The generated inventory is a set of tables thattlis total annual emissions of eight pollutants
(CO, THC, NMHC, VOC, NOx, SOx, PM-10 and PM-2.5) feach emissions source, source
category (aircraft, on-road vehicles, etc...) for émgire airport.

The emissions are displayed in a window called Eh@ssions Inventory, which is accessed by
selecting Emissions Inventory (Section 6.6.1) urideNiewmenu.

Important: Updating the emissions inventory alsaoses the study to be saved.

6.4 The Airport Menu

The Airport menu provides the user with accesddtnd boxes used to specify airport data such as
default taxi times and weather information. Infotima about gates, taxiways, runways, taxipaths
and buildings can be entered here. The Airport Mamnsists of the following options:

» Default Taxi Times
* Weather

* Gates

* Taxiways

* Runways

+ Taxi Paths

» Configurations

e Buildings

* Check Taxipaths

6.4.1 Default Taxi Times

The Default Taxi Times window (Figure 6-28) allowse user to set In and Out total taxi and
Queue times in minutes. These taxi times are usbdwhen the User-specified taxi times for each
aircraft option is chosen on ttgcenario Propertiesvindow (Figure 6-4). Default Taxi Times are

associated to the particular airport-year combimatso this window is only active when the year is
selected.
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Figure 6-28: Default Taxi Times

-~

Default Taxi Times - [Tutorial] - Baseline - Hagerstown

Inli?

OE.

Total Taxi & Queue Times [minutes]

Out 13

Help

6.4.2 Weather

6.4.2.1 Weather Data Requirements

The Weatherwindow (Figure 6-29) allows the user to specifyatteer information that is relevant

to the selected scenario-airport combinatibhe Weather window has two optiondse Annual
Averageswhich can only be used for emissions invento@desiUse Hourly Meteorological Data

which is required for dispersion, but can also bedufor an emissions inventory. Weather impacts
aircraft performance and emissions, vehicle emissiand the activation of airport configurations,

as well as dispersion.

Figure 6-29: Weather

Weather - [Tutorial] - Baseline - Hagerstown

/oS

Mixing Height for Emizzions [nventarny 3I]I]ii [Ft]

~
Parameter Yalue | Units
Temperature B3.00 °F

Draily High T emperature B335 °F

Draily Lows Temperature 4285 °F

Pressune 29.92 inches of Hg
Sea Level Pressure 30,08 inches of Hg
Relative Hurmidity B413 %

Wind Speed £.09 knats

Wind Direction 0.00 *

Ceiling 0.00 feet

Wizibility 0.00 milez

f* Use Hourly Metearalogical Data [required far Dispersion)

AERMET ‘Wizard.. |

AERMET Surface Observations File

|SFOAFILE.MET

[rate Range: MAA
AERMOD Surface File
|BALT_13701.5FC

D ate Range: MAA
AERMOD Profile File

|BALT_13701.PFL

Date Range: MAA

Proceszed weather files are located in the coresponding
Scenario and Airport folder under the Study directory.

Baze Elevation 7021 [feet above MSL)

Ok | Cancel | Help
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Mixing Height

Mixing Height for Emissions Inventohas a default value of 3,000 feet, but can be gé@dto
anything from 1,000 to 10,000 feet. Mixing heighused as the upper bound for including
modeled aircraft emissions.

Use Annual Averages

Checking théJse Annual Averagasdio-button allows the user to specify the foliogvaverage
weather parameters: Temperature, Daily High TentperaDaily Low Temperature, Pressure, Sea
Level Pressure, Relative Humidity, Wind Speed, Wiricection, Ceiling and Visibility. These
default weather parameters are annual averagesveihra the closest weather station to the
specified airport that has annual average weatr. &xceptions are thgind Direction(which
defaults to north), an@eiling andVisibility (which default to their respective maximum values)
These values are all editable. The user can judtldeclick on the value to edit.

WhenUse Annual Averagas selected, wind direction is effectively ignoreden modeling
aircraft as the wind is always assumed to be avead However, when using configurations and
use distribution percentages are not specifieddwirection is used to determine the active
configuration to be in use for the entire year. Wheause distribution is specified for
configurations, all annual average weather paramete effectively ignored in determining the
active configuration.

Use Hourly Meteorological Data

Checking theJse Hourly Meteorological Dateadio-button allows the user to run tRERMET
Wizard TheAERMET Wizards used to process surface and upper air weasttarfor AERMOD
input.

Users that choose to run AERMET outside of EDMS mass the buttons to the right of the text
fields to browse for theliAERMET Surface Observation EIRERMOD Surface Filand
AERMOD Profile File Upon completing a file selection, the selectésliE immediately copied to
the appropriate airport folder under the studyédolavhich is whyprocessed weather files are
located in the corresponding Scenario and Airpoltiér under the study directary

The date ranges are updated when a new processdltewéle is selected. The date ranges of all
three files should always agree. Any discrepandwéen the three date ranges can lead to
unpredictable results.

Whenever a particular value is missing from thesteldAERMET Surface Observation Filee
corresponding annual average value is used tm file missing data. The same applies to files that
are only cover a range of dates that are not a letenpear. If a day falls outside of the range of
dates in the file, then all of the annual averagjees are used to fill in the missing day’s data.

Sometimes the data in the selected file corresptmdstual weather during a non-leap year when
the user is modeling operations during a leap {@avice versa). Weather data for February) &9
created by duplicating the data for February 28elva non-leap year is being modeled with
weather data from a leap year, data from Februgify<2simply ignored.

Base Elevation

Base Elevatioms the height above mean sea level of the basatede of the potential temperature
profile. This is usually the elevation of the wesatktation at which the upper air sounding was
taken. Every upper air data file used to createdBRMOD Profile Fileshould have an associated
base elevation.
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6.4.2.2 AERMET Wizard

The AERMETWizardis used to process surface and upper air weastarfdr AERMOD input.
This process is divided into 3 steps: extractinfes@ data, extracting upper air data, merging and
creating AERMOD weather files.

The three steps do not need to be completed ali@. The user can skip any steps that are
already complete, or that will be completed attarléime, by pressing the "skip" button.

Step 1: Extract & QA NWS Surface Data (Figure 6-30)

Surface Data File
Location

First, a surface weather data file must be seledtied user can either enter the full path name of
the file in the Location text box or press thée''button to browse for the file. Because the fulthp
name cannot exceed 40 characters, EDMS automsgtfmaipts the user to copy the file to a
shorter temporary path in order to comply with tl@guirement.

Format

Next, the format of the file must be specified. BRERMET Wizardvill automatically determine
the format of the file selected. However, the usay change the format, if necessary. The allowed
formats include: CD-144, HUSWO, SCRAM, SAMSON, TR8®, and TD-3505.

These data provide detailed observations of thiaseiconditions for a period of time and are used
to determine the wind speed, wind direction andibtg of the atmosphere. CD-144 and TD-3280
data are available from: The National Climatic D@enter yww.ncdc.noaa.gdy. SCRAM is a
reduced format of the CD-144 data and is availfoie EPA's Technology Transfer Network.
(www.epa.gov/ttn/scraf "NCDC has made available solar and meteorofdglata for the first
order stations in the United States for the peti®@l - 1990 on a set of 3 CD-ROMs, collectively
referred to as SAMSON data.”" (page 4-9, AERMET WsBuide). The EDMS web site includes
information about obtaining weather data.

Adjustment to Local Time

The weather data from NCDC is normally suppliechggsreenwich Mean Time (GMT). When
the weather data is reported using GMT, the adjestrio local time will need to be used.
However, if the weather data file has been condexidocal time, then the time adjustment used
should be 0.

Date Range

Choose thé&tartandEnddates for the data to be extracted. This is ugaalé full calendar year
of data.

Surface Weather Station

The AERMET Wizard automatically determines the Weafstation parameters. The user need not
edit any information in this box unless there f@ablem.
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Figure 6-30: AERMET Wizard Step 1
AERMET: Step 1. Extract & OA NWS Surface Data

Surface Data File
Lacation |E:HEDMSTEMF‘HS 93721~1.DAT|

Farmat | J

| Manually zelect the data file farmat

Adjustment to Local Time |-5 [E astern) j [hiours]
[neceszamy if the data
are reported in GMT]

[ate R ange
Start | 1/ 1/2003 == End |12/31/2003 2

Surface YWeather Station

1D Mo 3371 -

Name  |BALTIMORE BLTMW/ASHN

Latitude 316 [N -
Longitude | 7663 |W -

| Skip » | Proces= Cancel Help |

Once all of the required information has been inptdss thérocesshutton to extract & QA the
surface data and generate the file SFQAFILE.metkvhiill be ready for merging in step 3.

Step 2: Extract and QA NWS Upper Air Data (Figure 631)

Upper Air Data File
Location

First, an upper air weather data file must be setecThe user can either enter the full path name
of the file in the Location text box or press the"button to browse for the file. Because thé ful
path name cannot exceed 40 characters, EDMS alitathaprompts the user to copy the file to a

shorter temporary path in order to comply with tl@guirement.
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Figure 6-31: AERMET Wizard Step 2

AERMET: Step 2. Extract & OA NWS Upper Air Data

Upper &ir D'ata File
Lacation |E:'\EDMSTEMF‘H1 370 _03.ua

Farmat | J

| Manually select the data file farmat

Adjustrent bo Local Time |-5 [E aztern) ﬂ [hiouirz]
[neceszzamy if the data
are reported in GMT]

D ate Range

Stat | 1/ 1/2003—— End |12/31/2003

Upper &ir Weather Station

1D Ma. 13701 -

M ame |

Latitude A6 [N -
Longitude | 7EES W -

¢ Back | Skip » | FProcess Cancel Help

Format

Next, the format of the file must be specified. BREERMET Wizardvill automatically determine

the format of the file selected. However, the usay change the format if necessary. The allowed
formats include: TD-6201 Variable-Length Blocks,-6R01 Fixed-Length Blocks and Radiosonde
Data of North America (FSL format).

The EDMS web site includes information about afitey weather data.
Adjustment to Local Time

The adjustment to local time is needed when thewugjp data are reported in GMT, as is usually
the case. If the correction is needed, selectab& kime zone from the drop-down list. However, if
the upper air data file has been converted to liwed, then an adjustment of 0 should be used.

Date Range

Choose thé&tartandEnd dates for the data to be extracted. This is ugwalé full calendar year
of data.
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Surface Weather Station

The AERMET Wizard automatically determines the Weafstation parameters. The user need not
edit any information in this box unless there f@ablem.

Once all of the required information has been inptdss thérocesshutton to extract & QA the
surface data and generate the file UAQAFILE.metciwhiill be ready for merging in step 3.

Step 3: Merge Data & Create AERMOD input files (Figure 6-32)
This step generates a merged surface and uppesadings file ready to be processed by
AERMET, followed by the generation of the weathbgsfin the format for AERMOD use.

Options
Randomize NWS Wind Directions

This instructs AERMET to vary the wind directiormdomly betweet: 5° of the reported wind
value. This option is available because the surfiata that is extracted by AERMET was
previously rounded to the nearest 10° direction.

Substitute Missing On-Site Data With NWS Data

This will instruct AERMET to substitute missing aite data with the NWS surface data from step
1. On-site data can be merged in manually by rqnABRMET independently of EDMS. For

more information, please see the AERMET User's &uAdiditionally, if upper-air data is missing
for a given hour, this option allows AERMET to dea single profile level based on the surface
observation. Checking this box is mandatory if auyface and profile data are used (without on-
site observations).

Wind Height

Wind height is the height above ground at whichliasig wind observations are made. This is also
known as the anemometer height.

Surface Roughness

The surface roughness is related to the heighbstagles to the wind flow. In theory, this is the
height where the mean horizontal wind speed is. Z2easonable values range from 0.001 m over
calm water to 1 m or more over a forest or urba@aar

Date Range

Choose thé&tartandEnddates for the data to be merged and generate®HRMOD, i.e. the
interval for which dispersion will be run. Thisusually one full calendar year of data.

Note: The date range that is specified in this stepagéimge that will actually be used for 1) using
hourly meteorological data, 2) running dispersiathvhERMOD and generating the hourly
emissions (HRE) file. The emissions inventory wike hourly weather data just for the range
specified in this step, and will use the averagauahvalues for the remainder of the year.

Site Location

Select the Time Zone of the airport from the dropvd list, and enter the approximate Latitude
and Longitude of the airport.

Once all of the required information has been inptdss the Process button to merge data and
generate the AERMOD weather files.
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Figure 6-32: AERMET Wizard Step 3
AERMET: Step 3. Merge Data & Create AERMOD Weather Files

Options
v Randomize NS Wind Directions [+/- 5 degrees)
[v Substitute Miszing On-Site Data 'With NWw'S Data
Wind Height W [meterz)
Roughness W [meters)

[ate R ange
Start | 1/ 1/2003 == End |12/31/2003 2

Site Location

Time Zane | -5 [Eastem) j [hours ahead of GMT]

Latitude |39.7079 |N -
Longitude |77.7295 |W -

Baze File Hame |B.-'1‘-.LT_'I 37m

The date range zpecified in this step determines the period for which
AERMOD will run, and hourly weather data iz uzed. The airpart's annual
averages are wzed for the remainder of the year for emizzions inventon.

< Back | Finizh | Proces= Cancel Help

6.4.3 Gates

The Gates window (Figure 6-33) allows the userpecdy the identification and location of each
gate in the airport. In dispersion analyses, GSEEAand APU emissions originate from the gate
locations. Aircraft are assigned to specific gateshe Aircraft Operations and Assignments
window under the Emissions menu. GSE in the GSEilatipn are assigned to specific gates in
the GSE Population window. Gates are needed foueseg modeling, which includes all

dispersion analyses.

Gates are modeled in AERMOD as either volume oa airces. If the user specifies only one
point (a pair of coordinatesX(Y)), the gate will be modeled as a volume, otherwisean area
source. In either case, the initial vertical dispem parameterSigma-Z defaults to 3 meters
(almost 10 feet). For volume sources, the inidaétal dispersion paramet&igma-Y defaults to
16 meters (over 52 feeQigma-Yis not specified for area sources.
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Figure 6-33: Gates

Gates - [Tutorial] - Baseline - Hagerstown E]@
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clockwize or counter-clockwize order.
Ok Cancel Help

Adding Gate Information

To add a gate, press tiAeld Newbutton. A new gate will appear in the Studylist, already
selected and ready for the default name to be cegleOnce added, gates can remain in the current
study, or be moved to a list éivailable gates with thdRemovebutton. To move a gate from the
Availablelist to theln Studylist, select the gate name and press Add. To pernthndelete a gate
from theAvailablelist, select it and pred3elete To create a copy of the gate already in the study
select the gate and press gplicatebutton.

Double-clicking on a gate in th&vailablelist will move it to theln Studylist. Double-clicking on
a gate in thén Studylist allows the name of the gate to be editedhRdajcking on a gate in either
the Available or In Studylist both selects that gate and pops up a mertuntagches the buttons
between the two lists, except that it has the autdit option ofSelect All

Number of Points

From the drop-down list, the user may choose froon 3 to 20 points. If 1 is chosen, the gate will
be modeled as a volume source centered on thefisgggoint. If from 3 to 20 points are chosen,
the gate will be modeled as an area source.Numaber of Pointsn the coordinate list changes

immediately wherNumber of Pointss changed. INumber of Pointss reduced, the values in the
excess coordinates are lost.

Nudge

These arrow controls can be used to nudge thetedlpoints in the desired direction or the entire
gate as a whole if all or none of the points atecsed.
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Elevation

Elevation is the elevation of the gate relativega-level. The default value for gate elevatiaines
airport elevation.

Release Height

Release Height is the distance above the groundtée at which emissions are released. If the
gate is modeled in AERMOD as a volume source, liisites the height of the center of the
volume source. If the gate is modeled as an areacspthis is the height of the plane of the area
source above the ground.

Initial Sigma Z

The initial vertical dispersion parameter, Sigmedeacribes the vertical concentration distribution
at the source. The initial distribution is a Gaassibell-curve" whose mean is the release height
and whose standard deviation is equal to the Irfigima-Z In dispersion, this provides the model
with an initial finite concentration of pollutarihitial Sigma-Zdefaults to 3 meters (9.84 feet).

Initial Sigma Y

This field is only active when the gate is beingdeled as a volume source, i.e. wiNhumber of
Pointsis equal to 1. The initial lateral dispersion paeter, Sigma-¥escribes the horizontal
concentration distribution at the source. Theahidiistribution is a Gaussian "bell-curve" whose
mean is the center of the volume and whose starm¥asidtion is equal to the Initidigma-YIn
dispersion, this provides the model with an inifiaite concentration of pollutant. Initi@igma-Y
defaults to 16 meters (52.49 feet).

List of Coordinates

All coordinates in all menus must be relative te #ame origin point (0, 0). It is best to establish
the origin point via théirport View (Section 6.6.3) before beginning to create théufea at the
airport.

The number of points in the list is changed to im&tamber of Pointsvhenever that is changed. If
Number of Point$s decreased, the values in the excess pointesitelo edit a coordinate value,
double-click on the field, then type in the desivadlue. Coordinates can also be changed with the
Nudgebuttons.

Graphical Display

Gates that are listed in tie Studylist are displayed in thairport View (Section 6.6.3). Gates in
the Availablelist are not displayed because they are not ctiyreanthe study.

For polygonal gates, thereviewbox allows the user to view the shape of the bafere saving
changes.

6.4.4 Taxiways

The Taxiways window (Figure 6-34) allows the userspecify the name and location of each
taxiway at the airport. In dispersion analysescrait taxi emissions originate from taxiway
locations. Taxiways are used to construct taxipathenecting gates and runways. Aircraft are
assigned to taxipaths by the scheduling algoritdapending on the weather and configuration
definitions. Taxiways are needed for sequence nigglelhich includes all dispersion analyses.
Taxiways are modeled in AERMOD as a series of a@maces. The initial vertical dispersion
parameter, SigmagZand the release height depend on the particulena#i type assigned to the
taxiway. However both parameters are the same lfoail@raft, 4.1 meters (over 13 feet) for
Sigma-% and 12 meters for the release height (over 39.feet
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Figure 6-34: Taxiways
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Adding Taxiway Information

To add a taxiway, press thedd Newbutton. A new taxiway will appear in tHa Studylist,
already selected and ready for the default nanbe teplaced. Once added, taxiways can remain in
the current study, or be moved to a listAefilable taxiways with theRemovebutton. To move a
taxiway from theAvailable list to theln Studylist, select the taxiway name and prégtd To
permanently delete a taxiway from tAgailablelist, select it and pred3elete To make a copy of
the taxiway already in the study, select the tayiaad pres®uplicatebutton.

These functions and more are also available opdipeip menu that is displayed by right-clicking
on a taxiway in either list. Double-clicking onaxiway in theAvailablelist will move it to theln
Studylist. Double-clicking on a taxiway in thia Studylist allows the name of the taxiway to be
edited. Right-clicking on a taxiway in either tAgailableor In Studylist both selects that taxiway
and pops up a menu that matches the buttons betiedwo lists, except that it has the additional
option ofSelect All

Number of Points

A taxiway is defined as a series of connected kegments, which are identified by their
endpoints. The default for a new taxiway is two idts, which is one segment. From the drop-
down list, the user may choose from 2 to 20 pojfhtto 19 segments). For dispersion, a taxiway
will be modeled by area sources derived from thpreants and th@/idth The number of points in
the coordinate list changes immediately whimnmber of Pointss changed. INumber of Pointss
reduced, the values in the excess coordinate®sareliNumber of Pointss increased, the default
values for the new points are the values in thiegeesexisting point.
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Width

Width determines both the thickness of the taxiway'snesgs when they are displayed on the
airport view screen and the width of the area sssiused to model the taxiway. The default value
is 20 meters (65.62 feet).

Nudge

These arrow controls can be used to nudge thetedlpoints in the desired direction or the entire
taxiway as a whole if all or none of the points seéected.

List of Coordinates

All coordinates in all menus must be relative te #ame origin point (0, 0). It is best to establish
the origin point via théirport View (Section 6.6.3) before beginning to create théufea at the
airport.

The number of points in the list is changed to im&tamber of Pointsvhenever that is changed. If
Number of Pointss decreased, the values in the excess point®sired/When new points are added
their X, Y, ElevationandSpeediefault to the last values currently in the [igb. edit a value in the
list double-click on the field, then type in thesited value. TheX andY coordinates can also be
changed with thé&ludgebuttons.

Note: If a taxiway is supposed to connect to a gateuoway (or intersect with another taxiway),
then the taxiway must be constructed such that# $ome overlap with the connecting gate,
runway, or taxiway. Use théheck Taxipathsnenu item for EDMS to perform a check of whether
the taxiways used in the taxipaths have propeatiek.

Elevation

Elevations of taxiway points are given relative siea-level. The default value for the original
taxiway points is the airport elevation.

Speed

Speed is the taxi speed of an unimpeded aircrathansegment of the taxiway. The speed refers
to the traversal between the location on the sameeals the speed and the location on the next line
down.

Graphical Display

Taxiways that are listed in th@ Studylist are displayed in thdirport View (Section 6.6.3).
Taxiways in theAvailablelist are not displayed because they are not ctiyranthe study.

ThePreviewbox allows the user to view the layout of the W&y before saving changes.

6.4.5 Runways

The Runwayswindow (Figure 6-35) allows the user to specifg identification and location of
each runway at the airport. In dispersion analyaestaft takeoff, approach and landing emissions
originate from the runway locations. There are esakly two ways to assign aircraft operations to
runways: 1) to assign a runway to each operatiorthen schedule and 2) by using airport
configurations (assigned through tl®nfigurationswindow (Figure 6-37). To assign aircraft
operations to runways using configurations it issesdially necessary to define airport
configurations and to provide a distribution ofcaaft operations along runway based on aircraft
weight class. Runways are needed for sequence mggehich includes all dispersion analyses.

Runways are modeled in AERMOD as a series of aveeces. Runway area sources are 20 meters
wide and 50 meters long. The initial vertical disgien parameter, SigmasZand the release height
depend on the particular aircraft type assignethéorunway. However both parameters are the

6-59



same for all aircraft, 4.1 meters (over 13 feet) 3ogma-% and 12 meters for the release height
(over 39 feet).

Aircraft approach and the elevated portion of aiftctakeoff are modeled using a vertically stacked
two-dimensional array of area sources before andgathe runway, respectively. The width of
these areas is 20 meters, but their length and&gyrdepend greatly on the flight profiles of the
aircraft assigned to the runway.

Figure 6-35: Runways
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Adding Runway Information

To add a runway, press tiald Newbutton and select the new runway identificatiomfrthe
Name drop down lists. Naming runway endpoints followse tnaming convention currently
employed world wide (e.g., 9-27). Runway namesresfee magnetic north, (e.g. 9 = about 90
degrees clockwise from magnetic north). Once addedyays can remain in the current study, or
be moved to a list oAvailable runways with theRemovebutton. To move a runway from the
Availablelist to theln Studylist, select the runway name and préskl To permanently delete a
runway from the Available list, select it and pr&sete To make a copy of the runway already
included in the study, select the runway to be @dpind presBuplicate button.

These functions and more are also available ipdpeip menu which is displayed by right-clicking
on a runway in either list. Double-clicking on awway in theAvailablelist will move it to theln
Studylist and vice-versa. Right-clicking on a taxiwayeither theAvailable or In Studylist both
selects that runway and pops up a menu that matbbdsuttons between the two lists, except that
it has the additional option &elect All

Coordinates

All coordinates in all menus must be relative te fame origin point (0, 0). It is best to establish
the origin point via théirport View (Section 6.6.3) before beginning to create théufea at the
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airport. Performing a dispersion analysis requihesuser to specifyX( Y) coordinates for the two
ends of the runway as well as their elevations. dd@rdinates locate the runway spatially in the
airport layout.

Elevation

Elevations of runway points are given relative éa4evel. The default value for the elevation of
the runway points is the airport elevation.

Glide Slope

The glide slopes are used in aircraft performanceeling whenUse Runway Glide Slops
selected on thBerformanceaab of theAircraft Operations& AssignmentgSection 6.3.1.3).
Graphical Display

Runways that are listed in tHa Studylist are displayed in théirport View (Section 6.6.3).
Runways in thé\vailablelist are not displayed because they are not ctiyranthe study.

The Previewbox allows the user to view the orientation of theway before saving changes.

6.4.6 Taxipaths

The Taxipathswindow (Figure 6-36) allows the user to define paths. A taxipath is a sequence
of taxiways, possibly just one, that connects & ¢gata runway or vice versa. Taxipaths are used to
do the modeling of aircraft ground movement. They aeeded for sequence modeling, which
includes all dispersion analyses. Gates, taxiwagsranways must be defined before taxipaths can
be specified.

Figure 6-36: Taxipaths
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Adding Taxipath Information

To add a taxipath clickdd New.The Edit Taxipathdialog (Figure 6-37) will then open. Select a
Gateand aRunwayand whether this is to be @utboundor Inboundtaxipath. If it isinboundthe
user must also chooseRunway Exit which will be a taxiway that intersects the rugwé&or
inbound aircraft, EDMS will choose from among trexipaths based on aircraft performance
information and the runway exits, and make its walton of taxi-in time accordingly.

Figure 6-37: Edit Taxipath
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After the taxipath has been defined, add taxiwagsftheAvailable Taxiwaydist to theTaxiways
In Taxipathlist in the order that they will be traversed las &ircraft makes its way from the gate to
the runway or from the runway to the gate, as gmate.

Right-clicking on a taxiway in either tha&vailable Taxiway®r Taxiways in TaxipatHist both
selects that taxiway and pops up a menu that msittieebuttons between the two lists, except that
it has the additional option &elect All

The Check Taxipathsnenu option undeAirport can be used to verify that all the taxipaths have
been properly constructed, and that all the sedetebeways have a connection between each other
(touch each other), and have a connection (todnehyate and runway.

6.4.7 Configurations

The Configurationswindow (Figure 6-38) allows the user to specifyatt®r conditions and times
under which particular runways and assignmentsraage for aircraft. These conditions consist of
ranges of wind direction, wind speed, hour of thg,deiling, visibility and temperature.
Specifying configurations allows the user to assigoraft to runways based on weight category
criteria that is similar to those employed in atuatairport operating environment. Wind direction
is based on true north as opposed to magnetic,ngstin which runways are named.

EDMS uses configurations if and only if Sequenced®ling is selected on the Scenario Properties
window. EDMS makes use of the configurations inghaly by checking the configuration
activation parameters against the surface weattarfdr each hour. If, in a given hour, the
weather conditions match some configuration, EDMIBuge the runway assignments specified
for that configuration for all aircraft.
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Figure 6-38: Configurations
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Adding Configuration Information

To add a configuration, press thdd Newbutton. A new configuration will appear in threStudy

list, already selected and ready for the defautieéo be replaced. Once added, configurations can
remain in the current study, or be moved to adligkvailableconfigurations with th&kemove

button. To move a configuration from tAgailablelist to theln Studylist, select the configuration
name and pressdd To permanently delete a configuration from Awailablelist, select it and
pressDelete To reposition a configuration in the Studylist, select the configuration and press
theMove Upor Move Dowrbutton as required. To make a copy of an in-stahfiguration press

the Duplicatebutton.

Double-clicking on a configuration in thevailablelist will move it to theln Studylist. Double-
clicking on a configuration in thie Studylist allows the name of the configuration to béestl
Right-clicking on a configuration in either tevailableor In Studylist both select that gate and
pops up a menu that matches the buttons betwedwadhésts, except that it has the additional
option of Select All.

In Study

Theln Studylist for configurations is different from othér Studylists that appear in EDMS in
one important respect; the order of the configoretimatters. The activation conditions will first
be checked for the first configuration (at the topdhe list. If those conditions are satisfieditth
configuration will be used and no further tests edfithe activation conditions of the first
configuration fail, the next will be checked, arda. If all configurations in the list fail their
activation tests, then EDMS will apply a closensgric to find the configuration whose
activation conditions came closest to being meatTonfiguration will then be used for that hour.

6-63



Specify Distribution Percentages

If the Specify Distribution Percentagésx is checked, @ime Used%) column will appear in the
In Studylist. The user can then enter a percentage fdr eaafiguration. The percentages must
total to 100%. If this is done, EDMS will force th#ocation of configurations for the year to
match the user specified values. EDMS will try tatah the wind direction as closely as possible
to the configuration limits while still meeting tlgéstribution requirement. However, if the
distribution percentage is specified, it is notes=ary to specify Activation Parameters.

Airport Capacity

For each configuration, there is an associétiegort Capacity which is displayed when that
configuration is selected. 1 to 3 points can bereuat that define the Pareto frontier of the cagacit
that is, at those points there can no increasetiwals per Hour without a decrease in Departures
per Hour and vice versa.

Select @Number of Pointand then double-click on the per-hour values tbtedm. Checking
View Graphwill display the capacity Pareto frontier grapliicaunchecking it will return the list
of values.

Activation Parameters

For each of the six parameters (Wind Direction, #V8peed, etc.) there id=aom (lower bound)
andTo (upper bound) field. FAVind DirectionandHour of Daythe From value can exceed the
To valug because angles and hours wrap around. For tke pdnameters, if Brom value is
entered that is greater than thevalue, thelo value will be increased to thk&om value.

Similarly, entering a loweto value will cause therom value to be decreased. If only one of the
From-To pair is entered, that one will be checked andther ignored.

Runway Assignments

For each configuration, each aircraft weight catggAircraft Sizg¢ must have each of its
operations (Arrivals, Departures, Touch & Gos)rilistted by runway. The percentage total over
the runways for each size-operation combinationtraggal 100%.

6.4.8 Buildings

The Buildingswindow (Figure 6-39) enables the user to spetifyitlentification and location of
each building at the airport. In dispersion anaysmiildings only affect the emitted point source
plumes, and therefore can have a significant impactoncentrations. Thus, the option to enter
buildings in the airport menu will not be enablédEnable Dispersion Modelingption is not
selected in th&tudy Propertiesvindow (Figure 6-2). Buildings have no affect aeaand volume
sources.
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Figure 6-39: Buildings
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Adding Building Information

To add a building, press thdd Newbutton. The new building will appear in the Studylist,
already selected and ready for the default nanteeteeplaced. Once added, buildings can remain
in the current study, or be moved to a lisAwgilable buildings with theRemovebutton. To move

a building from theAvailablelist to theln Studylist, select the building name and préskl To
permanently delete a building from tAgailablelist, select it and pred3elete To make a copy of

an existing in-study building, select the buildingheln Studylist and pres®uplicatebutton.

Double-clicking on a building in thavailablelist will move it to theln Studylist. Double-clicking
on a building in thén Studylist allows the name of the building to be editRight-clicking on a
building in either theAvailable or In Studylist both selects that building and pops up a nihai
matches the buttons between the two lists, exbeptitthas the additional option Stlect All

Elevation

This is the elevation above mean sea level frontkvthe building height is measured.
Height

Enter the height of the highest significant parthaf building.

Coordinates

Select theNumber of Pointérom the drop down list. Then, type in the {Y) coordinates for each
of the points. TheX, Y) coordinates are used to specify a polygon ofau@Q sides and can be
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edited by double-clicking on a value. The coordisamust be entered in either clockwise or
counter clockwise order.

Nudge

These arrow controls can be used to nudge thetsdlpoints in the desired direction or the entire
building as a whole if all or none of the points gelected.

Graphical Display

Buildings that are listed in then Studylist are displayed in thdirport View (Section 6.6.3).
Buildings in theAvailablelist are not displayed because they are not ctiyrenthe study.

The Previewbox allows the user to view the orientation of bhélding before saving changes.

6.4.9 Check Taxipaths

Check Taxipaths runs a test of all the taxipathsnsure that they are properly connected, that is,
for an outbound taxipath, the gate is connecteabddirst taxiway, the first taxiway is connected t
the second, etc., and the final taxiway is connetiehe runway. The test takes into account gates,
taxiways and runways that ale studyonly. It pops up a window to announce the resliking

any specific problems it finds.

6.5 The Dispersion Menu

The Dispersion Menu provides the user with accesthe AERMOD input file generation
functions. These include: the ability to defineagior locations, to run AERMAP (the terrain pre-
processor for AERMOD), to generate AERMOD inpuedil and to run AERMOD. The menu
items are shown below:

* Receptors
o Discrete Receptors
= Cartesian Coordinates
»= Polar Coordinates
0 Receptor Networks
= Cartesian Coordinates
» Polar Coordinates
* Process Terrain (AERMAP )
* Pollutants
* Generate AERMOD Input Files
o AERMOD Step 1 — Processing Control
0 AERMOD Step 2 — Sources & Receptors
o AERMOD Step 3 — Meteorology
0 AERMOD Step 4 — Output Reporting
*  Run AERMOD
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This menu is only activated for studies with digp@n analysis. Users are expected to step through
the windows under the Dispersion menu to enterdh® necessary to perform a dispersion
analysis.

What is dispersion? In the context of air qualifyspersion is the diffusion of a plume of air

pollutants. A dispersion analysis calculates cotragions of pollutants at receptor locations given
source emission rates and locations and meteooalognd topographical variables. Receptor sites
are required for dispersion analyses, as theyhadadcations at which the ambient air quality is
estimated.

Dispersion is modeled in EDMS with the AMS/EPA riegary model, AERMOD, which requires

historical meteorological data as input. Prior toaming AERMOD, the input data must be
preprocessed by AERMOD’s companion tools:

 AERMET, the meteorological preprocessor, is requtevalidate and format weather data
prior to inclusion in a dispersion analysis. AERMEiList be run for dispersion results to
be calculated.

« AERMAP, the terrain preprocessor, is used to ineludrrain effects in a dispersion
analysis. Usage of AERMAP is optional.

Before AERMOD is run and concentrations are geeerain AERMOD input file must be
generated. Execution of AERMOD is only possibleeaftll of the dispersion input data is
compiled and the AERMOD input files have been gategt. AERMOD will output the pollutant
concentration at the specified receptor positions.

Steps in Dispersion Analysis

1. Run AERMET to supply meteorological data to EDMSisT will impact the flight
profiles, which will also determine where the ernuas were released.

2. Define all of the emission sources. This includes:
* Allitems in the Emissions menu, except for Updameissions Inventory.

» All of the information concerning airport layoutdnperations, which is found under
the Airport menu.

Define Receptors. This can be done at any tim@upi$ point.

Select the pollutants to disperse. Although emssifor all pollutants are calculated
below, the user is prompted to select only thodkifamts to be dispersed to minimize the
run time associated with generating the AERMOD hoemissions (.HRE) files.

5. If terrain data is available and its use desirady AERMAP. This will adjust the
elevations of the sources to the underlying terrBunning AERMAP will supersede any
user-entered elevations in the AERMOD sources filet does not propagate those
elevations to other parts of EDMS.

6. Calculate the emissions by selecting Update Enmssioventory. In a dispersion analysis,
the emissions are attributed to particular souarestimes, which takes longer to calculate
than under a non-dispersion analysis.

7. Generate the AERMOD input files. This collects tteda created in the earlier step and
formats it for use by AERMOD.

8. Run AERMOD. This computes the time-tagged pollutemmcentrations at each of the
receptor sites.
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The resulting concentrations may be displayed Bctiag Concentrations under the View menu.

6.5.1 Receptors

The Receptorsvindow (Figure 6-40) allows the user to specify thcation and height for discrete,
individual receptors at the airport, and the nelwoame, location, area, height and density of a
grid of receptors at the airport. In a dispersimalgsis, the receptor locations specified in this
module constitute theoretical measuring pointstf@ dispersion of pollutants generated by the
emissions sources specified in the study. The talon of dispersion is based on a combination of
receptor placement, pollutants generated, andfastach as source locations, temperature, wind
speed, wind direction and upper-air readings.

Note: There is a significant increase in dispersiontione as the number of receptors increases.

AERMOD provides the user with a choice of four erfint ways to specify receptors: Discrete
Cartesian Receptors, Discrete Polar Receptorsesiant Networks, and Polar Networks. To add a
network of receptors, first select the type of clates for the network by choosing the

appropriate tab.

6.5.1.1 Discrete Receptors

The Discrete Cartesian Receptors TabF{gure 6-40)
Use this tab to specify the name and location etréite receptors using Cartesian coordinates
relative to an emissions source.

Adding Receptor Information

To add a receptor, press thdd Newbutton. A new receptor will appear in tReceptors In Study
list, already selected and ready for the defaultento be edited. Once added, receptors can remain
in the current study, or be moved to a listlofused Receptomsith theRemovébutton. To move a
receptor from thé&Jnused Receptolsst to theReceptors In Studyst, select the receptor name and
pressAdd To permanently delete a receptor from Ureused Receptorkst, select it and press
Delete

These functions and more are also available iptpeip menu which is displayed by right-clicking
on a receptor in either list. Double-clicking omegeptor in théJnused Receptoisst will move it
to theReceptors In Studist and vice-versa.

Graphical Display

Receptors that are listed in tReceptors In Studst are displayed in thAirport View (Section
6.6.3). Receptors in thdnused Receptorisst are not displayed because they are not ctiyrém
the study.

6-68



Figure 6-40: Discrete Cartesian Receptors
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The Discrete Polar Receptors Tab (Figure 6-41)
Use this tab to specify the name and location séréite receptors using polar coordinates relative
to an emissions source.

Adding Receptor Information

To add a receptor, press thdd Newbutton. A new receptor will appear in tReceptors In Study
list, already selected and ready for the defaultento be edited. Once added, receptors can remain
in the current study, or be moved to a listlofused Receptonsith theRemovédutton. To move a
receptor from thé&Jnused Receptolsst to theReceptors In Studyst, select the receptor name and
pressAdd To permanently delete a receptor from Ureused Receptorkst, select it and press
Delete

These functions and more are also available iptpeip menu which is displayed by right-clicking
on a receptor in either list. Double-clicking omegeptor in th&Jnused Receptoisst will move it
to theReceptors In Studist and vice-versa.

Convert

This function converts the selected discrete padaeptors into discrete Cartesian receptors. This
allows users to work in Cartesian coordinates witltreated receptor.

Note: This process cannot be undone.
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Figure 6-41: Discrete Polar Receptors

Receptors - [Tutorial] - Baseline - Hagerstown E]@
Dizcrete Receptors Feceptor Metwarks Totel sl o seesles e 7
Cartesian Falar l Cartesian l Palar
Unuzed Receptors Receptors In Study Drigin Source
Add Mew iPolar_Receptor 7
= vpe | Gate |
M arne |FBE| j

<-- Remove ; "
Fielative Pogition from Source

Diirection 0 [0-360)
Duplicate Digtance 328 [fest]

Fename Height 5.91 [feef)
Corwvert Elevation 70233 [fest]

Ll

(] Cancel Apply Help

Origin Source

From theTypedrop down list, select the type of source whichoisserve as the origin for the
receptor's polar coordinate system. After selecdngource type, th&lamedrop down list is
populated with the names of all of the emissionrcesi of the selected type that are in the study.
Select the name of the source that is to servéhastigin for the receptor's polar coordinate
system.

Relative Position from Source

Enter theDirection (in degrees measured clockwise from geographig¢h)l@nd theDistanceof
the selected receptor(s) from the selected origimce.

Height

Enter theHeight which is the distance above the ground elevadibwhich concentrations are
modeled.

Graphical Display

Receptors that are listed in tReceptors In Studyst are displayed in thAirport View (Section

6.6.3). Receptors in thenused Receptorisst are not displayed because they are not ctiyren
the study.
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6.5.1.2 Receptor Networks

The Cartesian Receptor Networks Tab (Figure 6-42)
Use this tab to specify the name and location okpeors networks (gridded receptors) using
Cartesian coordinates relative to an emissionscsour

Adding Network Information

To add a network, press tield Newbutton. A new network will appear in tiNetworks In Study
list, already selected and ready for the defautienéo be edited. Once added, networks can remain
in the current study, or be moved to a listsiused Networkwith theRemovéutton. To move a
network from theUnused Network8st to theNetworks In Studiist, select the network name and
pressAdd To permanently delete a network from tdeused Networkést, select it and press
Delete

These functions and more are also available opadpep menu which is engaged by right-clicking
on a network in either list. Double-clicking on atwork in theUnused Networkgst will move it
to theNetworks In Studijst and vice-versa.

Decompose

This function decomposes the selected networks digorete Cartesian receptors. This allows
users to remove unwanted receptors from the study.

Note: this process cannot be undone.

Figure 6-42: Cartesian Receptor Networks
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Specifications

Enter the (X, Y) coordinates of therigin. Enter theSpacingbetween receptors and t@®unt
(number of receptors) in the x and the y directidacing must be positive, so the origin point
must represent the lower left or southwest corrfethe network. Enter théleight above the
ground elevation at which concentrations are tmbdeled.

Graphical Display

Networks that are listed in tHdetworks In Studyist are displayed in thAirport View (Section
6.6.3). Networks in th&lnused NetworkBst are not displayed because they are not ctlyrenthe
study.

The Polar Receptor Networks Tab (Figure 6-43)

Use this tab to specify the name and location oépéor networks (gridded receptors) using polar
coordinates relative to either an emissions soar@epoint denoted by Cartesian coordinates.
Adding Network Information

To add a network, press tAeld Newbutton. A new network will appear in tiNetworks In Study
list, already selected and ready for the defautienéo be edited. Once added, networks can remain
in the current study, or be moved to a listisfused Networkwith theRemovéiutton. To move a
network from thedUnused Networkbst to theNetworks In Studiist, select the network name and
pressAdd To permanently delete a network from theused Networkéist, select it and press
Delete

These functions and more are also available opdpeip menu which is engaged by right-clicking
on a network in either list. Double-clicking on etwork in theUnused Network8st will move it
to theNetworks In Studiist and vice-versa.

Decompose

This function decomposes the selected networks diigorete Cartesian receptors. This allows
users to remove unwanted receptors from the study.

Note: This process cannot be undone.

Origin Source

SelectOrigin Sourceto center the network on an emissions source énsthdy. From th@ype
drop down list, select the type of source whichioisserve as the origin for the network's polar
coordinate system. After selecting a source type Namedrop down list is populated with the

names of all of the emission sources of the saletyige that are in the study. Select the name of
the source that is to serve as the origin for #ievark's polar coordinate system.

Origin Coordinates

Select Origin Coordinatesto center the network on an arbitrary point spedifby Cartesian
coordinates and enter th¥, (Y) coordinates of the center point.

Rings

For Start enter the distance of the first concentric rifgreceptors from the center point. For

Spacing enter the distance between rings, anddfount enter the number of concentric rings of
receptors.

Vectors

For Start enter the direction of the first radial vector reiceptors from the center point. For
Spacing enter the angular distance between vectors, an@€dunt enter the number of radial
vectors of receptors.
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Height
Heightis the distance above the ground elevation atlhwboncentrations are modeled.

Figure 6-43: Polar Receptor Networks

o

Receptors - [Tutorial] - Baseline - Hagerstown E]@
Dizcrete Receptors FReceptar Metwarks Total number of receptors in study: 7
Cartesian l Palar l Cartesian Palar
Unuzed Metworks Metworks [n Study

Benimater ;1 Origin Source
Add Mew i ]
— Type| =]

Mame | J

*  Origin Coordinates [feet]
A 190617 Y| -3795.94

g

£-- Remove

Duplicate
Rings Wectars
Fename [feet] [0-360]
Stat| 5000 ||| §0
[Decompoze
Spacing| 150 || 30
Count | 1 | 4

Height 591 [fest)
Elesation 70293 [feet)

0k | Cancel Apply Help

Graphical Display

Networks that are listed in tidetworks In Studiist are displayed in thairport ViewNetworks in
theUnused Networkkst are not displayed because they are not ctiyrenthe study.

6.5.2 Terrain & AERMAP

AERMAP, (Figure 6-44) the terrain preprocessor &RMOD creates source (.SRC) and receptor
(.REC) files for inclusion in AERMOD dispersion dyses. Running AERMAP and generating
these are optional; however without these filesRMOD will assume a perfectly flat terrain at the
elevation specified in thairport Propertiesdialog.
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Figure 6-44: Run AERMAP

Run AERMAP

[npuit File(z]
USGS DEM |D:AERMDSMNEDMS B 06D atahT ukarialsterain f
[rata Files

4] 2
Data Format 1 Degree ¢ 7.5 Minute
Processzing Options
[ Pertform zetup only. Do no processing.

{* Extract BOTH hill heights AMD source & receptor elevations.
" Extract hill heights DMLY,

[ riks o+ Latitude & Longitude £ UTs
Drarnain Linnits
S Corner ME Cormner
Latitude | R TEET 40 [N -]
Longitude | 7a |Wj | i |Wj

Fun Cancel Help

Input File(s)

AERMAP accepts one or more USGS DEM Data Fileshef $ame format as input. Presdd
Files to browse for more files to add to the data it IPresfikemove Fileso remove the selected
files from the list. The selected data files muzhpletely cover the geographic area of the domain.
AERMAP will report an error for every corner poiot the domain that falls outside of the data
files' coverage.

Data Format

EDMS will automatically detect the appropriate Ddtarmat. Adjust the file format only if
necessary.
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The 1-degree DEM data has the following charadtesigU.S. Dept. of Interior, 1993):

» The unit of coverage is a 1-degree bglelgree block. Elevation data on the integer d¢
lines (all four sides of the DEM file) corresponitiwthe same profiles on the surrounc
eight DEM blocks.

» The dah consist of a rectangular array of elevationsregfeed horizontally on tl
geographic (latitude/longitude) coordinate system.

* Elevations are in meters relative to mean sea.level
* The data is ordered from south to north in profitest are ordered from west to east.

» Spacing of the elevations along each profile ig@saconds. The first and the last (
points are the integer degrees of latitude. A peptherefore, contains 1201 elevations.

* Spacing between profiles varies by latitude; howethe first and last data points art
the integer degrees of longitude. For the contiguOunited States, the spacing is 3 arc-
seconds. Between 50 degrees N and 70 degrees Npdoeng is 6 arseconds. For ti
remainder of Alaska, north of 70 degrees N theisgas 9 arc-seconds.

A 7.5-minute DEM has the following characteristics:
* The unit of coverage is a 7.5-minute quadrangle.

 The data consist of a regular array of elevaticgferenced horizontally in the UT
coordinate system.

» The data is ordered from south to north in profitest are ordered from west to east.

* The data isstored as profiles in which the horizontal spaafighe elevations along a
between each profile is 30 m.

» The profiles do not always have the same numbegl@fations ifodes) because of i
variable angle between the quadrangle's true nantth the grid north of the UT
coordinate system.

 Elevations for the continental U.S. are either msetdeet, decimeters, or decif
referenced to mean sea level. DEM's of low-fekerain or generated from contour m
with intervals of 10 ft (3 m) or less are generaltgorded in feet. DEM's of moderate
highrelief terrain or generated from maps with terreamtour intervals greater than 1
are generally recorded in meters. A rare few aderifeet or decimeters.

Processing Options
Perform Setup Only. Do no processing.

This checkbox instructs AERMAP to check all theuhplata for errors, but not generate any
output. This can be useful for studies with largenbers of receptors and sources.

Extract BOTH hill heights AND source & receptoraéons.

This instructs AERMAP to use the terrain data tewate the receptor hill heights and interpolate
the ground elevations of all sources and recepReseptor hill heights are a gauge of the largest
terrain feature that influences dispersion at theeptor location. For applications involving
elevated terrain, AERMOD requires a height scaleclviis used to calculate the critical dividing
streamline height for each receptor. The primamppse of the AERMAP terrain preprocessor is
to determine the height scale for each recept@edban the following procedure:

AERMAP determines the highest terrain elevationefach of the input DEM files.
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It initializes the controlling hill as the receptelevation and begins with the DEM file in whicleth
receptor is located.

It then reads each of the elevation values in tB#MCile and (a) computes the distance to the
DEM point from the receptor, (b) computes the fdtieight of the DEM point with respect to the
elevation of the receptor, and (c) determines thpes If the slope is less than 10%, then it will
continue to the next DEM point. If the slope is 10%greater, it compares the DEM elevation to
the stored controlling hill height for the receptdir it is higher, the controlling hill height is
updated.

AERMAP then determines the distance from the reweptthe nearest point of the next DEM file,
and determines the slope as in Step 3. If the skp@% or greater, go to Step 3. Otherwise, repeat
Step 4 for the next DEM file.

Extract hill heights ONLY.

This instructs AERMAP to use the terrain data dolgalculate the hill heights of the receptors.
Output

Base Name

Enter the base name for the generated source (.&RLC)eceptor (.REC) files. This is the base
name of the file without any extensions. For exanphtering "airport elevations" will generate a
file called "AIRPORT ELEVATIONS.SRC" and a file ¢adl "AIRPORT ELEVATIONS.REC".

Title

This is a required field, but is only for the usareference. The entered title will appear in the
generated source (.SRC) and receptor (.REC) filied,will be helpful in future reviews of these
output files.

Subtitle

This is an optional field for the user's refereritlee entered subtitle will appear in the generated
source (.SRC) and receptor (.REC) files, and vélhielpful in future reviews of these output files.

Domain Limits
Definitions

The domain is the geographic region considered wdemerating elevations and receptor hill
heights. It is only applicable to dispersion anafythat include terrain data.

The origin is the geographic location that corregfgoto point (0, 0) in user-entered coordinates.
Technically, the origin can lie outside of the damdnowever, all sources and receptors must fall
within the boundaries of the domain. Origins areosetheAirport Propertiesdialog.

Units

This selects the measurement system to be usdu Damainbox below.Latitude & Longitude
allows the user to enter geographic points usitigutée and longitude coordinatddTMs lets the
user to enter geographic points using Universain3rarse Mercator (UTM) coordinates. All
coordinates need to be entered only once in eithBtude/Longitude or UTMs, not both. EDMS
will automatically recalculate coordinate values foe measurement system that the user is not
using. For example, if the user enters UTM coongisathe Latitude/Longitude coordinates will
automatically update to agree.
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Domain Limits

Enter the geographic coordinates for two pointg $W Cornerand theNE Corner The SW
Corner is the southwest corner of the domain. T Corneris the northeast corner of the
domain.

6.5.3 Pollutants
Select the pollutants to be dispersed from theldist¢Figure 6-45).

An hourly emission (.HRE) file is required to ruisgersion for a given pollutant. Although annual
emission totals for all pollutants are calculatedew the emissions inventory is updated, we
recommend selecting only the pollutants to be d#gmbto minimize the run time associated with
generating the .HRE files. When the emissions itorgris updated, .HRE files for the pollutants
selected here are also generated. Out-of-date fit¥Eare deleted. When the emissions inventory
is up-to-date so are the .HRE files. If the useisits this screen and changes the selection, the
emissions inventory must be rerun in order that HHRE files are also generated and up-to-date.

Note: If dispersion modeling is enabled and the user matsyet selected any pollutants for
dispersion, this screen automatically appears wipelating the emissions inventory.

Figure 6-45: Select Pollutants for Dispersion

= =

Select Pollutants for Dispersion

Select the paollutants far which dizpersion modeling iz to be
performed.

[0 Pallutants
[w]CO

[JTHC
[CIMMHC
[v0oC
[1TOG

[w] MO

[150%
[1PH-10
[C1PH-25

Mote: Emizzions are always calculated for all pollutants;
howewver, dug to the typical gize of hourly emizzion [[HRE] files,
dizperzion modeling iz limited ta the above selection.

] | Canicel | Help

The user cannot proceed @enerate AERMOD Input Filasnless at least one .HRE file has been
generated and is up-to-date. Only the pollutanecssd here that also have up-to-date .HRE files
are available to be chosen in tBenerate AERMOD Input Filescreen described below.

6.5.4 Generate AERMOD Input File

All dispersion calculations in EDMS are handledB®A's AERMOD program. This process is
divided into 4 steps:
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Processing Control
Sources and Receptors
Meteorology

Output Reporting

PonE

All that is required for the dispersion run is thERMOD input file and the previously processed
weather data. For more information on weather gedaessing see Weather Data (Section 6.4.2).

The AERMOD input file generated by EDMS can beedlin a text editor for advanced users who
want to change specific AERMOD parameters not aidi@ by the EDMS interface.

6.5.4.1 Step 1. Processing Control

In the first step of AERMOD (Figure 6-46) the ugeable to specify a title and subtitle for the
study, select an averaging period, apply exponletidieay, and set restart and other options.

Figure 6-46: AERMOD: Step 1. Processing Control

-

AERMOD: Step 1. Processing Control

Title |$amp|e
Subtitle |

Pallutant | CO hd [ Do Mulbear Processing

Averaging Peniods
[v 1 Hour [ 2Hour [ 3 Hour

| 4 Haour | B Haour | 8 Haour
[ 12Howr | 24Howr [ Manthly
[ Annual [ Entire Period of Study

Restart Option [for interuptions]

| Stop AERMOD before Dispersion Processing

Options
[ Utban Effects

Pop.: Roughness [m];

| Optimize Area Sources & Allow Use of SCIM
I Suppress Warning Messages

[ Apply Exponential Decay

Save File | +
It File | F
| MHest > | Cancel Help
Title / Subtitle

Specify a title and subtitle for the dispersionlgsia. A title is required, but a subtitle is optad.
The user can put anything within reason in theslddi These fields will be included in the

AERMOD dispersion report; therefore, consider @ngesomething meaningful and pertinent to

the study.

Pollutant

Select the pollutant whose concentrations are tanbdeled from the drop down list. Only the
pollutants selected for dispersion that also hgsotdate .HRE files appear here.

Do Multi-Year Processing
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Enable this option to run multiple years of weatlies for the selected pollutant. A Save File
should be specified for the first year. Additiogakn Init File should be specified for subsequent
years.

If PM-10 is the selected pollutant, check this bmxonduct the dispersion analysis according to
the pre-1997 NAAQS. See the AERMOD user's guidetjae 3.2.12, page 3-13.

Stop AERMOD before Dispersion Processing

Because of the great many options available ilAREBRMOD model, and the potential for wasted
resources if a large run is performed with somerirect input data, this option has been included
to allow the user to specify whether to completely AERMOD and perform all of the dispersion
processing, or not run, but only process the imjata and summarize the setup information. This
allows the advanced user to review the main out@WT) file after running AERMOD in a
diagnostic mode. AERMOD will provide a list of thmputs passed to the model without running
dispersion. This step runs very quickly, and presithe opportunity to double-check the input
before committing to running the dispersion.

Averaging Periods

Specify the averaging period(s) to be considerée. dhoices include: 1, 2, 3, 4, 6, 8, 12 and 24
hour. Additionally, there are monthly averages.rgsm&n also select yearly or period averages, but
not both. AERMOD is capable of modeling multipleesaging periods simultaneously within a
single run.

Options
Urban Effects

Check this box to incorporate the effects of inseshsurface heating from an urban area on
pollutant dispersion under stable atmospheric d¢ant. If this option is checked, specify the size
of the urban population in the Population edit i®gecifying surface roughness is optional, but
one meter is the default.

Optimize Area Sources & Allow Use of SCIM

When this option is checked, the area source iatgr routine is optimized to reduce model
runtime. This is accomplished by incorporation tfieee-tiered approach using the Romberg
numerical integration, a 2-point Gaussian Quadeatautine for numerical integration, or a point
source approximation based on the location of éeeptor relative to the source. Normally, only
Romberg numerical integration is utilized for ateptors.

Additionally when this option is checked, the us®y also use the Sampled Chronological Input
Model (SCIM) option in step 3 to reduce model rovgi The SCIM option can only be used with
annual averages, and is primarily applicable tdtinyelar model simulations. The approach used
by the SCIM option is to sample the meteorologdzth at a user-specified regular interval to
approximate the annual average impacts. Studies $taaswn that the uncertainty in modeled
results introduced by use of the SCIM option isegatly lower for area sources than for point
sources.

Suppress Warning Messages

When this option is checked, the detailed listihgrarning messages in the main output (.OUT)
file is suppressed; however, the number of warniegsages is still reported.

Apply Exponential Decay
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This option applies exponential decay to the palttibeing modeled. If selected, the decay can be
entered in one of two ways, by either specifying hlalf-life (in seconds) or the decay coefficient.
The reciprocal relationship between these parasmé&t®ecay Coefficient 0.693 Half-Life.

Restart Options

AERMOD has the capability to store intermediatailtssnto an unformatted file, so that the
model run can be continued later in case of a pdaiterre or a user interruption.

Entering a Save File instructs AERMOD to save tttermediate results to the specified "save"
file. If no file is specified, AERMOD will automatally save intermediate results to a file called
"SAVE.FIL" in the study directory. Any previouslaged results are overwritten.

Entering an Init File instructs AERMOD to initiaizhe results arrays from a previously saved
"save" file. For example, rename "SAVE.FIL" (tha@muatically saved "save" file) to "SAVE.INI"
and select it as the init file. TI8ave FileandInit File must be different.

6.5.4.2 Step 2. Sources & Receptors
Step 2 of AERMOD (Figure 6-47) allows users to graontributions from particular sources

together, for example: "Aircraft”, "Roadways", "Twang Fires", etc. Several source groups may be
included in a single run. Check the boxes corredpanto the source groups to be included in the

dispersion analysis. At least one group must becsed.

Figure 6-47: AERMOD: Step 2. Sources & Receptors
AERMOD: Step 2. Sources & Receptors

Source Groups

v

Iv  Aircraft [all modes grouped together)
[ Aircraft Approach Paths

[ Aircraft Takeoffs [bakeoff roll: & departure paths)
[ Aircraft Landing Foll:

[ Taxiways

[v Gates [Aircraft Startup, GSE & APUs)
Iv Parking Facilities

[v Roadways

[v Stationary Sources

[v Training Fires

=

lze AERMAP generated elevations and hill heights

¢ Back | et | Cancel Help

Select thdJse AERMAP generated elevations and hill heighesckbox to include the AERMAP
generated files in the dispersion analysis.
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6.5.4.3 Step 3. Meteorology

In this step (Figure 6-48), the user is able teddhe meteorological data to be included in the
dispersion analysis.

Figure 6-48: AERMOD: Step 3. Meteorology
AERMOD: Step 3. Meteorology

[ Suzpend Date Checking in Meteorolagical Files [

wind Carrection [T

¢ Back | et | Cancel Help

Suspend Date Checking in Meteorological Files

This instructs AERMOD to suspend the date checlangyption that is typically used for non-
sequential meteorological data files.

Wind Correction

Enter the number of degrees to subtract from timgdirection measurements. This allows the
user to correct the input meteorological data fordwdirection alignment problems. Since the
model results at particular receptor locationsadren quite sensitive to the transport wind
direction, this should be used only with extremeticen and with clear justification. It may be done
to correct for known (and documented) calibratioois, or to adjust for the alignment of a valley
if the meteorological station is located in a waleéth a different alignment than the source
location.

Sampled Chronological Input Model (SCIM)

This option is only available if, in step @ptimize Area Sources & Allow Use of SOBelected
and only theAnnualaveraging period is selected. SCIM works exclugivéth annual averages.

The Sampling Intervatletermines the number of hours to skip betweermpkanFor example,
entering "25" skips over 24 hours of weather betmiag another hour of weather data. The
Sampling Intervaimust be greater than 1; moreover, it could bedasehe formula (24n +1),
where "n" is the number of days to skip betweenpdespin order to ensure a regular diurnal cycle
to the sampled hours (e.qg., 25 or 49).
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The1st Houris the first hour for which weather data is takkémust be between 1 and 24,
inclusive -- some hour during the first day of weatdata.

Optionally, specify th&xtracted Surface FilandExtracted Profile Fileby clicking on the "..."
button. This saves the sampled hours of weathertddtles in the same format as the AERMET
generated files.

6.5.4.4 Step 4. Output Reporting
Figure 6-49 shows the fourth and final stage ofARBRMOD input file generation process.

Figure 6-49: AERMOD: Step 4. Output Reporting

r.&ERMDD: Step 4. Output Reporting -\
Mth Highest Walue at each Receptor I axirnLrn All Generate Additional Files
st 2nd  Fd  4th Sth Gth || Walues || Values
Al Periods | | [ [ I [ [ IT [ Iv Tabulated File of Al Concurrent
TP | | e
B B B B B B I_ l_
B B B N B B I_ I~
B B B B B B I_ B
B B B N B B |_ I~
B B B B B B |_ N
I I I I I I I_ I
B B B B B B I_ N
I I I I I I I_ -
[ [ Automatically s AERMOD

after input file generation

< Back | [Generate | Cancel Help

Nth Highest Value at each Receptor

This option instructs AERMOD to include high valsemmary tables by receptor in the main
output (.out) file. For example, if tnd checkbox is checked for tl3eHour averages, then
AERMOD will report the second highest 3-hour aveiagiodeled at every receptor. Only the
checkboxes for selected averaging periods areaetly Toggling a checkbox in tiddl Periods
row toggles all checkboxes below it for the seldcteeraging periods.

Compute the 8" Highest 24-hour Averages at Each Receptor

In addition to the above, use this checkbox toudelhigh-eighth-high value summary tables by
receptor in the main output (.out) file. This optig only available for PM-2.5 when 24-hour
averaging is selected.

Maximum Values
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This option instructs AERMOD to include a summaalle of the tom overall (including all
receptors and hours) values in the main output)(fde, wheren is the number of values entered
in the edit box (from 1 to 100, inclusive). For exae, if "10" is entered for the 24 Hour averages,
then AERMOD will report the top ten 24-hour aversageodeled over the entire dispersion
analysis. Only the edit boxes for selected averpgeriods are activated. Editing a value inAlile
Periodsrow, sets all of the values below it for seleci@draging periods.

All Values

This option instructs AERMOD to include a tableatifof the modeled values in the main output
(-out) file. This option is not recommended becanfsthe very large output files it can produce.
Toggling a checkbox in thell Periodsrow, toggles all checkboxes below it for selecgdraging
periods.

Generate Additional Files
Tabulated File of All Concurrent Concentrationsofa¢

This option is required to view concentrationshia Concentrations View and is a much better
alternative to using thell Valuesoption (described above) in that it yields the sanformation
but in a far more organized manner. This checkbeitiicts AERMOD to output a concentration
(.con) file which contains all of the modeled vader the entire dispersion analysis.

Annual average concentrations are output to a aepaoncentration file for each source group.
For example, if the base file name was "my stuthen all of the non-annual concentrations are
written to "my study.con" and the annual concerdres for the ROADWAYS source group are
written to "my study_ ROADWAYS_ANNUAL.con", etc.

Automatically Run AERMOD

Use this checkbox to run AERMOD immediately aftes files have been generated by EDMS.
This is akin to batch processing a single AERMOD. iilis useful because generating the
AERMOD input files can often be a lengthy procesgself, and the user may wish to begin the
AERMOD run as soon as possible.

6.5.5 Run AERMOD

Running AERMOD is the final step in a Dispersioralgsis. SelecRun AERMODunder the
Dispersionmenuonly to manually run AERMOD. If thédutomatically Run AERMOD.aption
was selected in step 4 of the AERMOD Wizard, thisdew is probably an unnecessary step
because AERMOD has either already processed theofilis still in the process of running.
Choosing the Run AERMOD menu item will pop up thenRAERMOD confirmation screen
(Figure 6-50) which lists the pollutants for whi&fiERMOD will be run. Selecting yes will run
AERMOD for all Scenarios, Airports, and Pollutants.

Figure 6-50: Run AERMOD Confirmation Screen

EDMS

This will run AERMOD For all analysis wears in this scenario and airpart For the Following pollutants:
! 0, THE, MMHE, YOO, TOG, NOY, S0, PM10, PM2S,
Wauld waou like to continue?
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After AERMOD is run, a file with the .out extensiwvill be created in the study directory. This
file contains both the list of inputs to AERMOD atpwith the concentrations. These results can
be viewed and printed in any text editor. Concditna(.CON) files can be viewed in the
Concentrations View.

6.6 The View Menu

TheViewMenu provides access to the emissions invent@aylte the airport graphical display,
concentrations, the system tables, the Generalddwitl Rule, the National Ambient Air Quality
Standards and the EDMS Homepage. The menu iteniala@eaunder the View menu are listed
below.

» Emissions Inventory
Summary Button
Aircraft by Mode Button
Aircraft /APU Button
GSE Population Button
Vehicle Button

O O O O o o

Stationary Button

» Emissions Reduction Report
e Airport

e Zoomln

e Zoom Out

* Zoom Home

» Edit Wallpaper

* Show Wallpaper

« Concentrations

* All Model Inputs

e System Tables

» General Conformity Rule
» Standards (NAAQS)

« EDMS Homepage

6.6.1 Emissions Inventory

Use this window (Figure 6-51) to view the emissiongntory results. When this window is open
and the emissions inventory changes in model inples this window will immediately update
accordingly.
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When the emissions inventory window is initiallyem@ed, summary information on all categories
of emissions sources for the lexically first scémairport-year combination is displayed.

Choose to view emissions Byrcraft by Mode Aircraft/APU, GSE PopulationVehicularsources
or Stationary sources, by pressing the buttons at the top ofstreen corresponding to these
categories. For example, the summary screen dsptagl emissions for all vehicular sources in
the study, but clicking on th¥ehicular button will display emissions for each roadwaytlie
study. To return to the summary information scrgeass th&Ssummarybutton.

The reporting units are listed in the window'sstdtar.

Figure 6-51: Emissions Inventory

<) EDMS 5.1.2 - [Tutorial : Emissions Inventory : Summary] E]@
) File Emissions Wiew Utiities wWindow Help -8 %
beE&E ?

Aircraft by Mode ‘ Aircraft/GSEAPU | G5E Population | Wehicular | Stationary | Export |

Scenario - Airpart |Base\ine - Hagerstown Regional-Richard & Henson Fid j Year |EUU4 j Units | Pounds -

Category | coz | co| THC | HMHC | voc | 106 | 1o | 50% | PH-10 pM-2.5 | Fuel Consumption |
Aircraft 2,745,612.683 7,173,070 967,614 1,118,768 1,112,954 1,118,733 10,218,753 1,124,352 124,619 124,619 870,241,738
a5k NfA 67,326,077 MfA 2,551,240 2,661,271 2,921,378 11,767,085 1,002,250 440,706 425,798 A
APLs VY 1,834.342 105.020 121.425 120.795 121.428 454.327 101.963 143.077 148.077 [V
Parking Facilities [MES 669,009 e 100,415 101,539 106,549 66,287 1.422 1,273 0.926 [UEY
Roadways A 1,039,945 A 74,374 75.734 80,017 138,483 4,704 4.188 3.005 HfA
Stationary Sources NfA §59.518 MfA 213.286 206,530 241,274 3,970,437 263,730 283.035 283,035 A
Training Fires VY 417.467 Y 442,436 381.455 2,257,325 76.721 0.235 1,406,373 1,406,373 [V
Grand Total 2,745,612.683 79,319,227 1,072,634 4,621,967 4,660,311 6,846,757 26,722,093 2,493.680  2,408.271 2,391.833 870,241,738
Units: Pounds per Year *Skart-up and PM emissions are only available for aircraft with ICA Generated: 09/25/09 07:50:07
For Help, press F1 ]

Export

Pressing th&xportbutton will export the displayed emissions inveptiesults into a semi-colon
delimited text file, in the selected units, for btigal use in spreadsheet programs.

Sorting

Sort any list by clicking on a column header. Sgeat column header clicks reverses the
previous sort order.

Formatting
Rearrange columns by clicking and dragging on tieron headers.

Resize columns by clicking and dragging on thetsfgind edges of the column headers. Double-
click on the right-hand edge of a column headeutmmatically resize it such that the column is
just wide enough to view all entries without abbagon. A trailing ellipsis ("...") at the end oha
entry means that the entry has been abbreviatetbdhe column's limited width. To view an
abbreviated entry in its entirety, expand the calgmnwidth until the entry is fully visible.

Printing a Report

Print a report using thigrint option in theFile menu. The report can be formatted by adjusting the
columns in the view. Resize and rearrange columrditking and dragging on the edges of the
column headers.

6.6.2 Emissions Reduction Report

Emissions Reduction Reports are part of a phasgaagph for developing new EDMS capabilities
to support Voluntary Airport Low Emissions (VALEYqgram requirements and early emission
reductions by participating airports. The EmissidReduction Reports show net change in
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emissions between the baseline and a selected “VALe&nario for a selected airport and one or
more selected years. The user can also select \bititants to include in a report.

SelectingEmissions Reduction Repdrom the View menu brings up th&missions Reduction
Report Settingsvindow (Figure 6-52) which allows the user to stlbhe VALE ScenaripAirport,
Analysis Yearand Pollutantsto compare in the report. The user can also séecappropriate
title for the report“Emission Reduction Report for Cost Effectivenees™Emission Reduction
Report for AERCs.Please refer to the VALE Technical Report forHiertinstruction.

Figure 6-52: Emissions Reduction Report Settings

-

Emissions Reduction Report Settings

=,

WalE Scenario

Analvziz Years

Pollutants

|U.-'.‘-.LE Scenario j [w]Select Al Years i~ WS elect Al Pollutants
Airpart 12010 Lo
: 2011 THC
| My Airport = |wom2 WINMHC
Titl= [w]2013 [WvOC
2014 TOG
Ermizzion Reduction Report V2015 M
for Cost Effectiveness w2016 5w
[w] 2017 Pr-10
~ Emissiu:unftlj E.&.dEuHDEDsn Report w2018 Ph-2 5
w2013 :
kel bly hdl

o]

Cancel Help

In order to set a baseline scenario for the repogdht-click on the name of the scenario in the
study tree in the upper-left pane of the main EDWM8dow, and selecbet as Baselinen the
popup menu. The name of the baseline scenaricoisrsin bold in the study tree. By default, the
first scenario created is the baseline scenario.

When all selections are complete, clioK to produce the report. You can preview how itogg
look when printedPrint or Closethe report by pressing the appropriate buttontheriop.

Examples of the two reports are depicted in Figub3 and Figure 6-54.
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Figure 6-53: Example Emissions Reduction Report fo€ost Effectiveness

1 Report Display

Pririt Pleview...l Frirt... | " ose
Report Date: Fri Sep 25 11:02:37 2009
Emissions Reduction Report for Cost Effectiveness
REPORT PROPERTIES:
SOURCE GROUP: All (categorized by polutants)
LIMITS: Short tons per year
by Airport
Year Scenario co THC HRHC wag TG HOx $0x Pht 10 P25
Baseline 42.336 MIA 2.252 241 2.449 37.7549 1.556 1.747 1.694
“ALE
2010 Scenario 0 A o v o o o o o
et -42.5336 o -2.252 -2.41 -2.449 -37.759 -1.556 -1.747 -1.694
Change
Bazeline 42,336 I8 2252 24 2.449 37789 1.556 1.747 1.694
“ALE
2011 Scenario 0o A o v o o o o o
Rigt -42. 336 [ -2.252 =241 -2.449 -37.759 -1.556 -1.747 -1.6a4
Change
Bazeline 42.336 I8 2252 24 2.449 37.759 1.556 1.747 1.694
“ALE
2mz2 Scenario oo M o v o o o o o
Rigt -42. 336 [ -2.252 =241 -2.449 -37.759 -1.556 -1.747 -1.6a4
Change
Bazeline 42336 WIS 2252 24 2.449 37.759 1.556 1.747 1.694
WALE
2013 Scenario bR v u v v v v v
< ¥

Figure 6-54: Example Emissions Reduction Report foAERCs

_ Report Display

Pririt Preview...| Prirt.... | Cloze |

Reeport Date: Fri Sep 25 11:03:04 2009
Emissions Reduction Report for AERCs
REPORT PROPERTIES:
SOURCE GROUP: All (categorized by pollutants)
UMITS: Short tonz per year
hiy Airport
Year Scenario co THC MHhHC WL TOG N 50n PRt 10 Phi2 5
Baseline 42336 A, 2252 24 2448 37.7e8 1.556 1.747 1.694
WALE
2010 Scenario b v v . . v v .
Net -42. 336 o -2.282 =241 -2.449 -37.759 -1.558 -1.747 -1694
Change
Baseline 42336 A, 2252 24 2448 37.7e8 1.556 1.747 1.694
WALE
2011 Scenario b v v . . v v .
Net -42. 336 o -2.282 =241 -2.449 -37.759 -1.558 -1.747 -1694
Change
Baseline 42336 A, 2252 2.4 2.448 37758 1.556 1747 1.694
WALE
2M2 Scenario b v v . . v v .
Net -42. 336 o -2.282 =241 -2.449 -37.759 -1.558 -1.747 -1694
Change
Baseline 42336 A, 2252 2.4 2.448 37758 1.556 1747 1.694
WALE
20113 Scenario b v v . . v v .
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6.6.3 Airport

The airport layout (Figure 6-55) can be viewed bieglly at any time by selectingirport from

the View menu. The airport layout is rendered in Cartegiary) coordinates such that the y-axis
runs north and south and the x-axis runs east asl. Whe coordinates of the cursor's current
position are displayed in the status bar at theobotof the window. The legend, showing the
airport name and scale, is displayed in the top d¢efner of the window. Initially, EDMS
automatically selects the best scale to fit th&emirport layout within the window.

Note: Cross hairs indicate the (0,0) point. This hefpselecting the anchor point in step 2 of the
wallpaper wizard(Figure 6-57).
Figure 6-55: Airport Graphical Display

=} EDMS 5.1.2 - [Tutorial : Airport View]
:J File Emissions Ajrport  Dispersion  Wiew  Utiliies  ‘Window Help

D@ S e =%
Q _ —= ——
— Baseline - Hagerstown Regional-Richard A Henson Fld U Training Fira [ Receptor /Runway
9; _ Stationary (point) + Gate (volurne) Taxiway/Queue
) Scale: + Stationary (volume) [C]Gate (area) /Roadway
e mg 1000 ft [Stationary (area)  [EBuilding DParking Facility
@
ol
B
3
el
&
=
2| ©
£
& R
D P‘e;ir-r;eter
 [%i-213R V1 3444 Fr [
For Help, press F1  um Z)
Toolbar
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By default, the toolbar appears on the left hade sif the window. By clicking and dragging it, it
can be undocked and left as a floating window edaeked to another location along the edge of
the Airport View window. As a floating window, iao also be resized. If it is closed, bring it back
with theToolbaroption in thewindowmenu. The functionality of the toolbar is detaitelow.

Zoom In, Out & Home

The scale of the airport view can be changed vii¢ghthree zoom buttons in the toolbar -- the ones
that look like magnifying lenses. Alternativelyet@oom functions under théiew menu can also
be used to obtain the desired perspec#emm Inincreases the scale, whZmom Outreduces it.
Use Zoom Homeo reset the scale, at any time, to the initiaidibon, which depends upon the
window's current size.

Edit Wallpaper

Click this button to activate thé/allpaper Wizard Alternatively, selecEdit Wallpaperunder the
Viewmenu.

Show Wallpaper

Click this button to toggle the wallpaper on anfl 8fternatively, selecView Wallpapemunder the
View menu.

Toggle Labels
Click this button to toggle the labels of the s@as;aeceptors and buildings on and off.

Add New Parking Facility, Roadway, Stationary Seuyr€raining Fire, Gate, Taxiway, Runway,
Building & Receptor

Click on one of these nine (9) buttons to beginirgléd new item to the study. Click anywhere in
the window to place the item's first point in thiepart layout. If the item only consists of one
point, then placement is complete. For items congif more than one point (parking facilities,
roadways, taxiways, runways and buildings), relahseleft mouse button at the location of the
second point. After placement is complete, the 'Bemaspective edit window will open for name
identification and refinement. For roadways andways, only 2 points, and hence, only 1 link can
be specified in this manner. Similarly, when addpagking facilities and buildings graphically,

only rectangular shapes can be defined.

By default, all stationary sources and gates ilhitiaonsist of only one point. As for receptors,
only discrete Cartesian receptors can be addddsmtanner.

Remove any source from the study by selectingdt@essing the keyboard's Delete key.
Moving & Reshaping Items

Sources, receptors and buildings can be moveditiiray on an edge or inside of an object and
dragging with the mouse. Click on an item or itsneato select it. Alternatively, click and drag
where there isn't a source to use selection reletargl make a multiple selection. Use Ctrl-A on
the keyboard to select all sources. Clicking aragding on selected sources and/or single-point
components of sources moves them. The scale maythalve sufficiently large for this to work
well.

Objects can be resized or reshaped by clickingcthir®@n acorner of the object, and dragging the
mouse. (Do not first click on the edge of the objecselect it, since doing so will only enable
moving of the object.)

Domain

The domain boundary is marked by a thick gray IBecause the domain must completely contain
all of a study's sources, receptors and buildinggen any item is placed outside of the domain, the
domain is automatically expanded to include thmitend a significant margin.
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Wallpaper Wizard

Use the wallpaper wizard to select a wallpaper.

Step 1(Figure 6-56)

Type the location of the image file to be used asadlpaper. Alternatively, clickBrowseand

locate the file. By pressinQpen,the selected image will be loaded on Breviewbox. TheColor

button is also activated, which allows one to cleating color of the image. Pradextto go to Step
2.

Figure 6-56: Wallpaper Wizard - Step 1

L o

Wallpaper Wizard: Step 1. Specify File Name...

File Path

|
Browse. .. |

Preview

Cancel Help
| | |

Step 2(Figure 6-57)

In this context, the origin is the selected image&®| to be placed at the position of (0, 0) ie th
Airport View. The x and y values can either be ca@d with the mouse or entered into the
appropriate boxes.

To capture the origin, presSapture and click the desired point of origin on the imdgethe
Preview box. Use the little arrow controls to mdike adjustments. Monitor the fine adjustments
in the zoom box in the upper right hand cornethefwindow.
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Figure 6-57: Wallpaper Wizard - Step 2

Wallpaper Wizard: Step 2. Anchor Point...
¢S i ELEV
Study Paint | 0 | 0 [feet] 288
Image F'u:uint| 438 JJ | 8 j Capture | @
Suggested |nstructions: ¥4

1. Enter the & and ' values of the Study Paoint.

2. Click the Capture button.

3. Click in the Preview area to zpecify the Image Paint.
4. Adjust the Image Point with the above amow controls.
Fresview

AT LA A
rie

< Back | Mest » | Cancel Help

Step 3(Figure 6-58)

The scaling of the selected image's pixels intbweald coordinates requires knowledge of a real-
world distance between two points represented énitage. Entering a known runway length is
recommended for scaling. On maps of U.S. airpoutsyays typically have their lengths (in feet)
printed along them. If this is the case, the ubeukl selecEnglishfor the Unit Systenfrom the
Study Propertiesvindow. The known real-world length should be estein the Real-World
Distancebox.

To capture the length between two pixels in thendf, press th€apture button. Proceed by
clicking and dragging with the mouse on the imagé¢he Preview box. The values in thmage
Length and Scaleboxes will automatically update. The locationstloé selected endpoints will
appear as crosshairs on the two "zoomed-in" viewtke upper right hand corner of the window. If
the endpoints require adjustment, adjust the cagtlength using the little arrow controls.
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Figure 6-58: Wallpaper Wizard - Step 3
Wallpaper Wizard: Step 3. Scale...

Realworld Ii A
Distance 1000 [feet] N o
Image ;

Length 438 53249 [pixelz]  Caphure fs
Scale 209 [fest/pivel] ELEV
Suggested |nstructions: JJjI JJﬂ

1. Enter the Bealw orld Diztance.

2. Click the Capture button to capture Image Length.
3. Click % hold on a point in the Preview area.

4. Drag to & releaze at a 2nd paint.

B, Make fine adjuztments o the capture.

Freview

< Back | Finizh | Cancel Help

6.6.4 Concentrations

The Concentrations window (Figure 6-59) displays toncentrations generated by AERMOD.
Select from or type in thé&ile Namedrop down list a concentration (.CON) file name.eTh
window's status bar displays the selected fileze,sinumber of records and date of last
modification. PresQueryto read the file's contents and populate the giégt of concentrations.
To filter the query, select an averaging periodrirthe Averaging Periodand/or a source group
from the Group drop down lists. PresQuery again to update the view. Filtering the data can
greatly accelerate the query process.
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Figure 6-59: Concentrations

-
=} EDMS 5.1.2 - [Concentrations : Baseline\Hagerstown Regional-Richard A Henson Fld\2004C0.CON]
_] File  Emissions Wiew  Utilities  \Window  Help

bedSE e 2
File Name  [Baseline\Hagerstown RegionaRichard & Henson FI2004C0. v | Aversging Period [[Showll | Group[iShowal)  =| [ Buey | Siop |

Receptor Narme | #(m) | 4 () | Concentration (pgfm=) | Elexvation () | Hill {rn} | Height {m) | fveraging Period | Source Group | Diate/Time |A
PERIMETE 1524.00000 0,00002 F44.31100 21427 21427 1.60 1-HR ALL 06/01/2003 12:004M ;
PERIMETE 1077.63074  -1077.63074 0.00008 21427 21427 1.80 1-HR ALL 08/01/2003 12:004M
PERIMETE 0.00004  -1524,00000 0.00003 214,27 21427 1.60 1-HR ALL 06/01/2003 12:004M
PERIMETE -1077.63074  -1077.63074 0.00009 21427 214,27 1.80 1-HR ALL 06/012003 12:004M
receptor -445.00113 -440,99955 0.00005 21427 21427 1.60 1-HR ALL 06/01/2003 12:004M
PERIMETE 1524.00000 0.00002 5.59289 21427 214.27 1.80 1-HR AIRCRAFT 08/01f2003 12:004M
PERIMETE 1077.63074  -1077.63074 0.00000 214,27 21427 1.60 1-HR AIRCRAFT 06/01/2003 12:004M
PERIMETE 0.00004  -1524,00000 0,00000 21427 21427 1.80 1-HR AIRCRAFT 06/01f2003 12:004M
PERIMETE -1077.63074  -1077.63074 0.00000 21427 21427 1.60 1-HR AIRCRAFT 06/01/2003 12:004M
receptor -446.00113 -440,99955 0.00000 21427 21427 1.80 1-HR AIRCRAFT 06/01f2003 12:004M
PERIMETE 1524.00000 0,00002 335.40204 214,27 21427 1.60 1-HR GATES 06/01/2003 12:004M
PERIMETE 107763074 -1077,63074 0,00000 21427 21427 1.80 1-HR GATES 06/01f2003 12:004M
PERIMETE 0.00004  -1524,00000 0.00000 21427 21427 1.60 1-HR GATES 06/01/2003 12:004M
PERIMETE -1077.603074  -1077.63074 0,00000 21427 21427 1.80 1-HR GATES 08/012003 12:004M
receptor -445.00113 -440,99955 0.00000 214,27 21427 1.60 1-HR GATES 06/01/2003 12:004M
PERIMETE 1524.00000 0,00002 0.16119 214,27 21427 1.60 1-HR PARKIMNG 06/01/2003 12:004M
PERIMETE 1077.63074  -1077.63074 0.00000 21427 21427 1.60 1-HR PARKIMG 06/01/2003 12:004M
PERIMETE 0.00004  -1524,00000 0.00000 214,27 21427 1.60 1-HR FPARKIMNG 06/01/2003 12:004M
PERIMETE -1077.63074  -1077.63074 0.00000 214,27 21427 1.60 1-HR PARKIMG 06/01/2003 12:004M
receptor -445.00113 -440,99955 0.00000 214,27 21427 1.60 1-HR PARKIMNG 06/01/2003 12:004M
PERIMETE 1524.00000 0,00002 0.15477 21427 21427 1.60 1-HR ROADWAYS 06/01/2003 12:004M
PERIMETE 1077.63074  -1077.63074 0.00000 214,27 21427 1.60 1-HR ROADWAYS 06/01/2003 12:004M
PERIMETE 0.00004  -1524,00000 0.00000 214,27 21427 1.60 1-HR ROADWAYS 06/01/2003 12:004M
PERIMETE -1077.63074  -1077.63074 0.00000 214,27 21427 1.60 1-HR ROADWAYS 06/01/2003 12:004M
receptor -445.00113 -440,99955 0.00000 21427 21427 1.60 1-HR ROADYWAYS 06/01f2003 12:004M
PERIMETE 1524.00000 0,00002 0.00013 214,27 21427 1.60 1-HR STATSRCS 06/01/2003 12:004M
PERIMETE 1077.63074  -1077.63074 0.00008 21427 21427 1.80 1-HR STATSRCS 06/01/2003 12:004M
PERIMETE 0.00004  -1524,00000 0.00003 214,27 21427 1.60 1-HR STATSRCS 06/01/2003 12:004M
PERIMETE -1077.63074  -1077.63074 0.00009 21427 21427 1.80 1-HR STATSRCS 08/01/2003 12:004M
receptor -445.00113 -440,99955 0.00005 214,27 21427 1.60 1-HR STATSRCS 06/01/2003 12:004M
PERIMETE 1524.00000 0.00002 0.00000 21427 21427 1.80 1-HR FIRES 08/01)2003 12:004M
PERIMETE 1077.63074  -1077.63074 0.00000 214,27 21427 1.60 1-HR FIRES 06/01/2003 12:004M
PERIMETE 0.00004  -1524,00000 0.00000 21427 21427 1.80 1-HR FIRES 08/01f2003 12:004M
PERIMETE -1077.63074  -1077.63074 0.00000 214,27 21427 1.60 1-HR FIRES 06/01/2003 12:004M
receptor -445.00113 -440,99955 0.00000 21427 21427 1.80 1-HR FIRES 06/01f2003 12:004M
PERIMETE 1524.00000 0,00002 S0.05418 214,27 21427 1.60 1-HR ALL 060172003 01:004M
PERIMETE 1077.63074  -1077.63074 000203 21427 21427 1.80 1-HR ALL 06/01f2003 01:004M
PERIMETE 0.00004  -1524,00000 0.0000z2 214,27 21427 1.60 1-HR ALL 06/01/2003 01:004M
PERIMETE -1077.63074  -1077.63074 0,00001 21427 21427 1.80 1-HR ALL 06/01)2003 01:004M
receptor -445.00113 -440,99955 0.00029 214,27 21427 1.60 1-HR ALL 060172003 01:004M
PERIMETE 1524.00000 0.00002 3672511 21427 21427 1.80 1-HR AIRCRAFT 06/01§2003 01:004M |w
For Help, press F1 MM

Sorting

Sort any list by clicking on a column header. Sgpsait column header clicks reverses the
previous sort order.

Formatting

Rearrange columns by clicking and dragging on tieron headers.

Resize columns by clicking and dragging on thetrigind edges of the column headers. Double-
click on the right-hand edge of a column headeautmmatically resize it such that the column is
just wide enough to view all entries without ablagion. A trailing ellipsis ("...") at the end oha
entry means that the entry has been abbreviatedadtie column's limited width. To view an
abbreviated entry in its entirety, expand the calgmnwidth until the entry is fully visible.

6.6.5 All Model Inputs

The All Model Inputswindow (Figure 6-60) displays all of the studygputted user specifications
in an HTML report which can be printed, saved, andbpied from. Théll Model Inputsreport is
submitted to FAA for study approval. It contain$ @ the input data for all scenarios, airports,
weather, operational profiles, aircraft, etc. Theport can be saved or printed by clicking on the
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corresponding buttons on the toolbar. Use the mauskekeyboard to highlight and copy text as

needed.

Figure 6-60: All Model Inputs

-

<) EDMS 5.1.2 - [Tutorial]

=) File Emissions Airport Dispersion  View LUtilties ‘Window Help

l=Jojed

Su
Ll ES ?
N
EDMS 5.1.2 Model Inputs for Tutorial Study
Study Created: Tue Sep 16 17:08:15 2003
Report Date: Wred Nowv 04 14:27:02 2009
Study Pathname: CADocuments and Setings\PsoucacesiDesddop\EDMS 5.1.9 Tutorialhb.1.2 TutorialutorialhTutorial.edm
Study Setup
Unit System: English
Dispersion Modeling: Dispersion is enabled for this study
fﬂiedc::;e; CDrganic Gas (D) Speciated Organic Gas(0G) Emissions are excluded fram this study.
Analysis Wears: 2004
Scenarios
Scenario Mame: Drescription: Add a description.
Bazeline Aircraft Times in Mode Basis: Performance-Based
Taxi Time Modeling: Delay & Sequencing Model
FOAZ Sulfurte-Sulfate Conwersion Rate: 2400000 %
Adrports
Aigrport Hame: Hagerstown Regional-Richard A Henzon Fld
IATA Code: HizR
ICAD Code: KHER
FAS Code:
Country: us
State: tanland
City: Hagerstoun
Aijrport Description: Hagerstown Regional-Richard A Henzan Fld
Latitude: 39.708°
Longitude: B
Harthing: 4393905.00
Easting: 26600459
UTh Zone: 18
Elevation: F03.00 feet
P tdodeling Methodaology: FOAZa (Sulfur-to-Sulfate Conwersion Rate = 5.0%, Fuel Sulfur Content = 0.058%)

Done

Teanario firnert Bacalines Haocecteonm Docianal Dichard 8 Henean ClA

MM

6.6.6 System Tables

TheView System Tablegindow (Figure 6-61) allows the analyst to retdeamission factor or
aircraft-engine combination data for emission sesria the following categories:

* Airports

» Airport Taxi Times

e Aircraft

» Aircraft Categories & ICAO Times in Mode

» Aircraft Engines Emissions Data

e APU Emissions Data
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* GSE Default Aircraft Assignments

* GSE Types & Default Values

* GSE Default (NONROAD2005) Emissions Data
* GSE Nonroad (NONROAD2005) Emissions Data
» Stationary Source Parameters

* Fuels Emissions Data

* Weather Stations

Aircraft engine emission factors are expressedasseon indices (grams of pollutant emitted per
kilogram of fuel burned). When these are multiplmdthe fuel flow rates (Kg/s), emission factors
in grams-per-second are produced.

Viewing System Tables
To view emission factor data for a category, sefketcategory to view using the drop-down list.
Once the category has been selected, (highligradit of equipment/source types will appear

along with emission factor data for some critegdiygants. Use the scroll bars if necessary to view
the entire list of equipment/source types, emisfiators and source of emissions data.

Printing System Tables

The user can print the emission factor data forcétegory by selecting Fi2Print from the pull
down menu.
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Figure 6-61: System Tables

< EDMS 5.1.2 =Joled
: File Emissions Airport  Dispersion  Wiew  Ukliies  Window Help - 8 X
L==EES 7
Table |§AF‘U Ermizsions Data j
apuld | ApuMame | cotkghrr | HC (kathry | o kgihry | Sox tkgibe) | PM tkgybr |
1 AP 131-9 0,564450 0.042790 0, 765030 0,115860 0.093000
2 APL GTC 85 1.920100 0.109930 0.506970 0.106730 0.155000
3 AP GTCES-72 (200HP) 1.4126840 0.012330 0.369530 0.095250 0.155000
4 AP GTCP 331 (143 HP) 0.5015%00 0.052250 1.155730 0.121520 0.110825
5 AP GTCP 331-350 0,352190 0.047260 2,034250 0,205470 0.110525
] AP GTCP 36 (BOHP) 0.205500 0.015030 1.012470 0.100240 0.062000
7 APL GTCP 36-100 2.059600 0.037740 0.352980 0.066220 0.062000
g AP GTCP 36-150[] 0.435520 0.041220 0,309%30 0.067530 0.062000
9 AP GTCP 36-150[RR] 0.602640 0.040670 0.439110 0,053000 0.062000
10 APU GTCP 36-300 (50HP) 0,205500 0.015030 1.012470 0,100240 0.062000
11 APL GTCP 36-44 0.515730 0.021580 0.309930 0.060730 0.062000
12 AP GTCP 660 (300 HP) 3.009410 0.097410 1.854360 0,347900 0.232500
13 AP GTCP 85 (200 HP) 1.920100 0,109930 0,506970 0,106730 0,155000
14 AP GTCP100-544 (400 HPY 1.102570 0.029950 1.114110 0,157240 0.310000
15 APL GTCP30-300 0. 000000 0.025600 1.292850 0.125000 0.077500
16 AP GTCP30-54 1.136120 0.134830 0,111730 0.0312%0 0.077500
17 AP GTCP331-200ER (143 HP) 0,501900 0.052250 1.155730 0,121520 0.110525
15 AP GTCP331-500 (143 HP 0.4539510 0.045620 2,774090 0.243120 0.110525
19 AP GTCPES (200 HP) 1.920100 0.109930 0.506970 0.106730 0.155000
20 AP GTCPES-129 (200 HPY 1.9z20100 0.109930 0.506970 0,106730 0,155000
21 AP GTCPES-95 (200 HPY 1.9z20100 0.109930 0.506970 0,106730 0,155000
22 AP GTCP9S-2 (300 HPY 0,425000 0.047510 0,750390 0.132510 0.232500
23 AFL PWO014 6.567930 0.587120 1.232970 0.391410 1.123750
24 AP ST-6 0.009970 0.003930 1.776290 0.199530 0.839325
25 AP T-62T-27 (100 HP) 1.975830 0.360410 0,182230 0.046260 0.077500
26 AP T-62T-47C1 4,290240 0.016000 0,455900 0,106720 0.073625
27 AP TSCP 700 {142 HF) 0.753350 0.077700 1.728430 0.210010 0.110050
28 AP TSCPFO0-4B (142 HP) 0.753350 0.077700 1.728430 0.210010 0.110050
29 AP WR27-1 0,355910 0.013310 0,293600 0.063410 0.065875
30 AP GTCP 165-9(0135 HP 1.723651 0.031751 0.557/919 0,045495 0.055957
31 APU GTCP 165-100125 HP) 1.723651 0.031751 0,557919 0.043136 0.055967
32 APL GTCP 331-250 0.635029 0.065039 1.555822 0.045191 0.072575
33 AP 85-1800177 HF) 6,744919 0.462664 2.0184386 0.059649 0.213185
a4 AP TE2T27(65 HP) 16.397304 Z2.5625580 2,100133 0,02190% 0.099730
For Help, press F1 |

6.6.7 The General Conformity Rule

The General Conformity Rule simply displays thessitnold level for Non-Attainment Areas
(NAAs), and the threshold level for Maintenance #a¢MAS).

Threshold Levels for Non-Attainment Areas (NAAS)

Criteria Pollutant Non-Attainment Status Tons/Year

Ozone (VOC & NOXx) Serious NAAs 50
Severe NAAs 25
Extreme NAAs 10

Other ozone NAAs outside an ozone trans|100
region (OTR)

Marginal and Moderate VOC 50
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NAAs inside an OTR NOx 100

Cco All NAAs 100
SO2 All NAAs 100
NO2 All NAAs 100
PM-10 Moderate NAAs 100
Serious NAAs 70
Lead (Pb) All NAAs 25

Threshold Levels for Maintenance Areas (MAS)

Criteria Pollutant Non-Attainment Status Tons/Year
Ozone (VOC) MAs inside an ozone transport regiolRp 50

MAs outside an OTR 100
Ozone (NOXx) All MAs 100
CO All MAs 100
SO2 All MAs 100
NOXx All MAs 100
PM-10 All MAs 100
Lead (Pb) All MAs 25

Source: General Conformity Rule (40 CFR Part 93paut B), effective January 31, 1994

6.6.8 Standards (NAAQS)

The National Ambient Air Quality Standards (NAAQ&)e composed of primary and secondary
standards, and short term and long-term standatus.EPA Office of Air Quality Planning and
Standards (OAQPS) may be contacted to obtain fuitfiermation on any of the standards. With
the exception of the standards for Ozone and Lewbthe 3-hour Sulfur Dioxide secondary
standard, EDMS will generate concentrations thattmcompared against the NAAQS.

Primary standards set limits to protect public health, including thealth of "sensitive"
populations such as asthmatics, children, andltiezlg.

Secondary standardsset limits to protect public welfare, includingopection against decreased
visibility, damage to animals, crops, vegetatiand auildings.

Short and Long Term Standards are designed togedur the fact that humans can tolerate brief
exposures to higher levels of pollutant concerdretj but can suffer adverse health impacts from
prolonged exposure to lower concentrations of pafits.

Short Term Standards set limits for concentratmres one-hour, 8-hour, and 24-hour periods.
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Long Term Standards set limits for concentratioaseol on the annual arithmetic meAAK/).

The EPA Office of Air Quality Planning and Standar®AQPS) has set National Ambient Air
Quality Standards for six principal pollutants, alniare called "criteria" pollutants. The criteria
pollutants are listed below in the table below. t9rof measure for the standards are parts per
million (ppm) by volume, milligrams per cubic metef air (mg/m) and micrograms per cubic
meter of air (ug/m.

National Ambient Air Quality Standards.

Pollutant Primary Standards  Averaging Period Seondary Standards
Carbon Monoxide | 9 ppm (10 mglm  8-hout None
35 ppm (40 mg/i)  1-hour None
Lead 0.15 pg/rh Rolling 3-month Averade Same as Primary
1.5 pg/m Quarterly Average Same as Primary
Nitrogen Dioxide 0.053 ppm (100 Annual Arithmetic Mean | Same as Primary
ug/n)
Particulate Matter 50-pg/at Annual-Arithmetic-Mean Same-as-Primary
(PMyo) 150 pg/m 24-houf
Particulate Matter |15 pg/ni Annualf Arithmetic Mean | Same as Primary
(PM) 35 ug/m 24-hour
Ozone 0.075 ppm (2008 std) 8-hdur Same as Primary
0.08 ppm (1997 std) = 8-hdur Same as Primary
0.12 ppm 1-hodr Same as Primary
Sulfur Oxides 0.03 ppm Annual Arithmetic Mean —--
0.14 ppm 24-hodr

....... 3-hout 0.5 ppm (1300 pg/M

! Not to be exceeded more than once per year.
2 Final rule signed October 15, 2008.
% Not to be exceeded more than once per year oage@ver 3 years.

* To attain this standard, the 3-year average oattmial arithmetic mean PM2.5 concentrations
from single or multiple community-oriented monitensist not exceed 15 pgimNote: The
Annual Standard for PMis no longer used and has been removed from th&Q8\table.

® To attain this standard, the 3-year average o098tk percentile of 24-hour concentrations at each
population-oriented monitor within an area musteateed 35 pg/in(effective Dec. 17, 2006)

® To attain this standard, the 3-year average ofaheth-highest daily maximum 8-hour average
0zone concentrations measured at each monitornadtiiarea over each year must not exceed
0.075 ppm. (Effective May 27, 2008).
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’ (a) To attain this standard, the 3-year averaghefourth-highest daily maximum 8-hour
average ozone concentrations measured at eachomaititiin an area over each year must not
exceed 0.08 ppm.(b) The 1997 standard —and themmpitation rules for this standard — will
remain in place for the implementation purposeER& undertakes rulemaking to address the
transition from the 1997 ozone standard to the 28@$e standard.

®(a) The standard is attained when the expected euaflays per calendar year with maximum
hourly average concentrations above 0.12 ppm is €b)LAs of June 15, 2005 EPA has revoked
the 1-hour ozone standardall areas except the fourteen 8-hour ozone t@nanent Early Action
Compact (EAC) AreasFor one of the 14 EAC areas (Denver, CO), thedr standard was
revoked on November 20, 2008. For the other 13 BAgas, the 1-hour standard was revoked on
April 15, 2009.

6.7 The Utilities Menu

The Utilities Menu allows the user to define operational prefiler create custom aircraft, APU
and GSE. The items under the Utilities menu atedi®elow.

» Operational Profiles
» User-Created Aircraft
* User-Created GSE

» User-Created APU

6.7.1 Operational Profiles

The Operational Profilesvindow (Figure 6-62) allows the user to set Quarteurly, Daily and
Monthly operational profiles, which are criticalttee dispersion analysis.

Figure 6-62: Operational Profiles
Operational Profiles - [Tutorial] E]@

" Quartter-Haouwly  © Daily  © Monthly

-

Awailable Prafiles

Preview
DEF.":".ULT .":".dd NEW MDI"Ith W _A_ i
January 0.
Februam 0.
% b arch no..
- April no.. L
Duplicate bl ay 0.0
June 1.0..
Fiename itllli“ﬂ E-E--- v | "TFMAmMJ IAEOND

Help

Source Strength Variation
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EDMS calculates dispersion for quarter hour peridttsvever all source types can be expected to
vary in their activity or strength. For example;sextain roadway may experience a high volume of
traffic during the afternoon hours on a busy wegkda contrast, the same roadway may
experience little or no traffic for the early margi hours of a weekend. Therefore, operational
profiles are used to profile the activity or stréngf any source over the course of an entire year
(35,040 quarter hours, 35,136 if a leap year) @uarter-hourly basis in a manner that delivers
accuracy, yet eliminates a tedious brute force @ggr of providing the actual activity or strength
for every quarter hour of the year.

Entering Data

Data is entered in the same manner on each ohthe bperational profile types. To create a new
profile, select the appropriate radio-button andsprAdd New. A new, unnamed profile will
appear. Adjust the factor values as appropriatetifer study, and press Apply to save the new
profile.

Existing profiles can be modified by selecting tharhanging their values, and pressing Apply.
The pre-existing DEFAULT profile can also be adagstand is used when no other profile is
specified, or when a specified profile is deleted.

The Delete button will permanently delete the peofrom the study. Profiles used in the study
should not be deleted. The DEFAULT profile may hetdeleted. The Delete button deactivates if
DEFAULT is selected.

In every operational profile, at least one valuestmemain set to 1 to represent the peak. All
entered values must lie between 0 and 1, inclusive.

The Duplicate button will create an exact copy lud selected profile. This allows for rapidly
generating a series of similar profiles. If mukéigdrofiles are selected simultaneously, any changes
being made will be applied to all selected.

Methodology

Operational profiles are based on the concept ak petivity. A peak quarter hour, day or month is
defined as the quarter hour, day, or month at wkiiehmost or maximum activity occurs. There
can be one or more such peaks among the 96 qumtes in a day, among the seven days in a
week, and among the twelve months in a year. Petakity (regardless of how high or low it is in
absolute terms) is always represented by a 1 ¢giggimaximum activity) and anything other than
a peak is represented as a fraction of that agtgta value between 0 and 1, inclusive.

Dispersion Calculation

For each quarter hour, the source activity or giferis adjusted by multiplying by the three
corresponding factors for a particular quarter hafuthe year. Dispersion is then calculated based
on this modified source activity or strength.

Si = (S) (QFi) (DFi) (MFi)
where
Si is the source strength at quarter hour i,
S is the absolute source strength at a peak queoter

QFi is the factor for the quarter hour of the da§:00-00:14 through 23:45-23:59) at
which the quarter hour i occurs,

DFi is the factor for the day of the week (Mondasough Sunday) on which the quarter
hour i falls and
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MPFi is the factor for the month of the year (Jayuarough December) in which the
guarter hour i falls.

Example

Consider a source emitting 100 kg/hr at peak quéuader. Quarter hour number 181 corresponds
to the 85th quarter hour on January 2nd (a Frida3004). Suppose that the factor in the selected
quarter-hourly profile for the 85th quarter hour0i§, the factor in the selected daily profile for
Friday is 0.9, and factor in the selected monthbfife for January is 0.6. Then the source strength
at quarter hour number 181 is given by

S181 = (100 kg/hr) (0.7) (0.9) (0.6) = 37.8 kg/hr.

Note that EDMS uses the correct day of the weekrdiag to the calendar for the study year. If
the study year is 2004, then the 181st quarter fadigron a Friday. If the study year is 1990, then
the 181st quarter hour falls on a Tuesday, etc.

Peak Quarter Hour Activity & Annual Activity

For each source, the user is required to spedtigrea peak quarter hour activity or an annual
activity and the operational profile in each of theee categories (quarter-hourly, daily, monthly).

If a peak quarter hour activity is specified, ttlba annual activity is calculated based on the
following formula:

Annual Activity = (Peak Quarter Hour Activity) (380*) (quarter-hour factor avg) (day factor
avg) (month factor avg).

Note: Use 35,136 instead of 35,040 if the study yearleap year.

If annual activity is specified then the peak geratour activity is modified based on the following
formula:

Peak Quarter Hour Activity = (Annual Activity) / $3040%) / (quarter-hour factor avg) / (day factor
avg) / (month factor avg).

Note: Use 35,136 instead of 35,040 if the study yearleap year.

The factor averages are the mean values of dfleofdactor values in the selected profile. The
above approach ensures that the peak activitytandrinual activity are always reflective of each
other based on the specified operational profiles.

Quarter-Hourly Operational Profiles

The Quarter-Hourly Operational Profiles radio-buottdlows the user to specify the fractions of the
peak quarter-hour operations that take place foh edthe 96 quarter hours in a given day. This
fraction is expressed as a real number betweenl @ @inclusive, such that 0 is equal to 0% and 1
is equal to 100%.

Daily Operational Profiles

The Daily Operational Profiles radio-button allothe user to specify the fraction of the peak hour
operations that take place in each of the 7 dagsgiWen week. This fraction is expressed as a real
number between 0 and 1, inclusive, such that qusieto 0% and 1 is equal to 100%.

Monthly Operational Profiles

The Monthly Operational Profiles radio-button alkthe user to specify the fraction of the peak
hour operations that take place in each of the 48ths of a given year. This fraction is expressed
as a real number between 0 and 1, inclusive, swtOtis equal to 0% and 1 is equal to 100%.
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6.7.2 User-Created Aircraft

The User-Created Aircraft window (Figure 6-63) alothe user to create custom aircraft types
(known as "user-created aircraft") to supplemeeatabnventional types supplied in the system data
tables of the EDMS database. In creating a useteteaircraft, the user will need to specify
certain characteristics of the aircraft type foe isemissions and dispersion analyses. These
characteristics include the Number of Engines, @ate Flight Profile, Times In Mode and

Engine Emission Indices and Fuel Flow rates.

This window makes it easy to create an aircrafebam airframes and engines contained in the
EDMS system database. For example, to model araftiwith only 2 engines that usually has 3
engines, one has only to specify an EDMS aircnadt @engine and set the number of engines to 2.

Figure 6-63: User-Created Aircraft

User-Created Aircraft
I zer-Created Aircraft List Cateqgary
R AddNew \ Duplicate |
Size Large -
Delete ‘ Fename | | d J
[rezignation | Ciwil ﬂ
Murnber of Engines IT Engine Type |Jet ﬂ
Jet Engine Parameters I |F' J
zage -
Bypasz Ratio 46 . AesEnget

R ated Thrust l—
per Engine 0 kM

European Group | Medium Jet -
[ Mixed Turbatan | EEL J
Engine Emizzionz Data Source Flight Profile
= Use System Emizsion Indices  Aireraft |.-'1'-.ir|:|us AZ00F4-600 Series ﬂ Aircraft |.-'1‘«gusta A-109 j
and Fuel Flow Fistes Engine [FY/4158 Reduced smoke +| | | Engine |2508178 =]
Mode Time [mirz] Fuel Flow [K.g/z] CO [El] HC [EI] MO [El] P [EI] | Smoke Humber
Tawi Out 15.00 0211 205350000 1.780000 4800000 [.000000 2.430
Takeolf 0.70 2481 0400000 0090000 30200000 [.000000 8100
Clirnb Dt 2.20 2.004 0.540000 0020000 23700000 [.000000 7.2490
Approach 4.00 0.E82 1.880000 0140000 11800000 [.000000 2.430
TariIn .00 0211 20990000 1780000 4800000 [.000000 2.430
MOTE: Mo default GSE A4PUs are ak C | Hel
azzighed to user-created aircraft. ance =R

Adding User-Created Aircraft information

To add a new aircraft to thdser-Created Aircraflist for use in the study, pretise Add New
button. A new aircraft will appear in théser-Created Aircraftist, already selected and ready for
the default name to be edited. To remove an airéraf the list press thBelete button. If an
aircraft is deleted, it cannot be restored. Carstrive taken that the deleted aircraft will not be
needed to run EDMS studies in the future. PressDihplicate button to duplicate selected
aircraft. To rename an existing aircraft that isthe list, either double-click on it, or press the
Renameéoutton. Enter the desired number of engines ilNlnber of Enginefield.

Jet Engine Parameters
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The user must enter values for Bypass RatiptheRated Thrust per Engirnend check th&lixed
Turbofancheckbox if the jet engine is of that type. Theakies are applied only for jet engines,
and are used to calculate the main engine starups®mns and the aircraft PM emissions using
FOA 3 / 3A methodology. Checkingyse System Emission Indices and Fuel Flow Rates
automatically updates the Jet Engine Parameteesalu

Engine Emissions Data Source

The user may specify emission indices (in gramskpegram or pound per thousand pounds) and
fuel flow rates (in kilograms per second) for ownpital engine of the selected aircraft in the
Aircraft and Engine pull-down menus, respectively. Checkibge System Emission Indices and
Fuel Flow Ratesutomatically updates the display table at thednotf the screen.

The user may edit any of the values in the dispdéje by double clicking the value. If a change is
made théJse System Emission Indices and Fuel Flow Ratesk-box will get unchecked.

Flight Profile

An appropriate flight profile must be selected &ispersion analysis. In thelight Profile box,
select a system aircraft-engine combination froenttto drop down lists. The selected user-created
aircraft will follow the same flight profile as theelected aircraft-engine combination, which also
determines the times in mode in a dispersion aisalys

Category

Select an appropriate category for the new airarsiftg the 4 drop down subcategory lists in the
Category box. In the data tables, the category is abbrediatith a 4-character string (e.g.,
"HCJP"). Aircraft subcategories and their abbrevis are explained in the table below. Size is
defined by Maximum Takeoff Weight (MTOW).

Note: Aircraft categories were assigned based on thestlatevision to aircraft weight class
definitions. Weight classes are based on defirstionAppendix A of FAA's Air Traffic Control,
FAA-7110.65N. Aircraft category assignments wererifigd using two references: The
International Directory of Civil Aircraft (FrawleyGerard and Jim Thorn. Weston Creek:
Aerospace Publications Pty Ltd., 2001) and Theriatonal Directory of Military Aircraft
(Frawley, Gerard and Jim Thorn. Weston Creek: Agmoe Publications Pty Ltd., 2000).
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Aircraft Categories.

Subcategories |Options

Size

Designation

Engine Type

Usage

European

Category

Heavy (MTOW over 255,000 Ibs)

Abbreviation

H

Large (MTOW 41,001 to 255,000 Ibs) L

Small (MTOW 41,000 Ibs or less)

Civil

Military

General Aviation

Jet
Turboprop/Turboshaft
Piston

Passenger or VIP Transport
Cargo or General Transport
Business

Helicopter

Combat or Attack
Other

Light Helicopter
Heavy Helicopter
Business Jet

Large Jet

Medium Jet

Regional Jet

Small Jet

Propeller

Supersonic

Turboprop
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6.7.3 User-Created GSE

The User-Created GSE window (Figure 6-64) alloves uke to define ground support equipment
(GSE) that do not exist in the EDMS system datablasaddition to specifying emission factors,
the user should enter a default operating timedpgarture, arrival, annual usage, power and load
factor to assist in the adding of new GSE to aystud

Figure 6-64: User-Created GSE

User-Created GSE
; : Default Waluesz
Mu . ) .
w AR acclie] OpTime Arrval 0 [minutes)
Delete OpTime Dept 0 [mirutes)
. Annual Dperating Time 0 [haours)
% Pawer R ating 0 [horsepower)
Fename Load Factor 0[]
Emizsion Factors Data Source
{* User-Specified Systemn GSE Type kanu *r'ear
{ Systemn Tables | J | J
Emigzion Factors [g/hp-hr]
THC az THC
Co e KO S0x PM-10
Diesel | 1589932 | 0456393 | BA27918 | 0.M13de | 03077
Gasoline  |91.300053 | 3228643 | 6997105 | 0165305 | 0.088033
CNG | 0| o | o o | 0
LPG | o | o | o | 0| 0
(] 4 | Cancel | Apply | Help |

Adding User-Created GSE information

To add a new GSE to théser-Created GSHst for use in the study, pretise Add Nevbutton. A
new GSE will appear in theser-Created GSHst, already selected and ready for the defaame

to be edited. To remove a GSE from the list presDeletebutton. Before deleting a GSE, care
must be taken that the deleted GSE will not be e¢dd run EDMS studies in the future, since
once the GSE is deleted, it cannot be restoredssPtheDuplicate button to duplicate selected
GSE. To rename an existing GSE that is in the digher double-click on it, or press tRename
button. Enter the desired number of engines iiln@ber of Engineseld.

Default Values
Please enter appropriate values in the edit baxe®gd Time Arriva] Op Time DepartureAnnual
Operating TimePower RatingandLoad Factor These default values are the initial values apbpli

to the GSE whenever it is added to a study. Aft&SE is added to a study, its default values can
always be overridden.

Emission Factors

The user can specify emission factors (in gramshpesepower-hour) for one or more of the fuels
in the Emission Factors box, at the bottom of ttreen. Only emission factors for CO, Total HC,
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NOx, SOx and PM-10 need to be specified. Emissialues for NMHC, TOG and VOC are
derived from Total HC, and PM-2.5 is derived froM-20. However, these values can be obtained
from a system GSE. lthe Emission Factor Data Sourt®x, selecSystem Tableand the values

in theEmission Factor®ox will automatically update to reflect the chosta source. Choose the
System GSE TymamdManufacture Yeawhose emissions data is desired from the drop dist&m

6.7.4 User-Created APU

The User-Created APU (Figure 6-65) window allows tiser to define an auxiliary power unit
(APU) that does not exist in the EDMS database. 0der must provide the model with a default
operating time, and CO, NOx, PM-10, Total HC, a@k®mission factors.

Figure 6-65: User-Created APU

User-Created APUs
by A Default OperatingTimes
Add M .
ﬁ O Arriveal 13 [rrirtes]
Delete On Departure |13 [minutes)
T Emizzions Factors Data Source
{* User-Specified (" System T ables
Rename J
Emizzions Factors [K.a/hr)
co JPL s MO S0x PM-10/25
Methane
| OFG445 | 004279 | 075803 | 041565 | 0093

Ok | Cancel | | Help

Adding User-Created APU information

To add a new APU to thdser-Created APUist for use in the study, pretise Add Nevbutton. A
new APU will appear in théJser-Created APUist, already selected and ready for the default
name to be edited. To remove an APU from the liesp theDeletebutton. If an APU is deleted, it
cannot be restored. Care must be taken that tretedeAPU will not be needed to run EDMS
studies in the future. Press tbBeplicate button to duplicate selected APU. To rename astiexj
APU that is in the list, either double-click on dr press thdRenamebutton. Enter the desired
number of engines in tid¢umber of Engineteld.

Default Operating Times
Enter appropriate operating time values in the ledites forOn Arrival andOn Departure These

default values are the initial operating times agupko the APU whenever it is added to a study.
After an APU is added to a study, these defauliesican always be overridden.

Emission Factors
The user can specify emission factors (in kilogra®s hour) inthe Emission Factorbox, at the
bottom of the screen. Emission factors for CO, Tel&, NOx, SOx and PM-10/2.5 need to be

specified. Emission values for NMHC, TOG and VOE derived from Total HC, and PM-2.5 and
PM-10 are equal. However, these values can ber@utarom a system APU. In tHemission
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Factor Data Sourcéhox, selectSystem Tableand the values in thEmission Factordox will
automatically update to reflect the chosen datacgoChoose a system APU whose emissions data
is desired from the drop down list.

6.8 The Window Menu
TheWindowMenu is a standard Microsoft Windows menu iteneolitains the following options:

e Cascade
e Tile
e Toolbar

» Status Bar
* [Open Windows List]

The Cascade command resizes and layers an opep gfowindows so that each title bar is
visible. The Tile command resizes and arrangespam group of windows side by side. The user
has the option to display or hide the Toolbar d®lStatus Bar, can choose what size the icons will
appear, and is able to Arrange or Line up the wgrigons. Finally, if there is more than one
window open, they will appear at the bottom of tmsnu, giving the user the opportunity to easily
switch among the open windows.

6.9 The Help Menu

TheHelp menu provides access to the EDMS online help.Hélp menu contains the following
options:

e Online Help
* About EDMS

SelectingOnline Helpcalls up the EDMS online help. Tdout EDMSoption displays the
version of EDMS that is being used, the release, @atd technical support contact information.
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