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I. MODELING STUDY DESIGN

A. Background and Objectives

In 1997, the ozone National Ambient Air Quality Standard was reviewed, and the
Environmental Protection Agency (EPA) recommended that the ozone standard be changed
from 0.12 parts per million (ppm) of ozone measured over one hour to a standard of 0.08
ppm measured over eight hours, with the average fourth highest concentration over a three-
year period determining whether an area is in compliance. The revised standard recognizes
current scientific view that the previous ozone standard of 0.12 ppm was not sufficiently
protective of public health.

The State of Maryland is defined as four separate 0zone nonattainment areas and one early
action compact area. Cecil County is part of the Philadelphia, Wilmington, Trenton Non-
Attainment Area (NAA). The Baltimore NAA includes Anne Arundel, Baltimore, Carroll,
Harford, and Howard Counties and Baltimore City. The Washington, DC-MD-VA NAA
includes Calvert, Charles, Frederick, Montgomery, and Prince George’s Counties. Kent and
Queen Anne’s Counties are there own non-attainment area. Washington County is an early
action compact area. This modeling protocol document deals only with the Baltimore NAA.

The Baltimore NAA has been classified as moderate for the 8-hour ozone standard with an
attainment date of June 15, 2010. In making designations and classifications, EPA uses the
most recent 3 years of monitoring data. The current designations and classifications are
based on monitoring data collected in 2001-2003.

Table 1 identifies all jurisdictions within Maryland as designated by EPA.



Table 1. Maryland’s Designations for the 8-Hour Ozone Standard

Area Marylztnd Classification Attainment
Counties Date
Philadelphia,
Wilmington, Cecil Moderate June 2010
Trenton Non-
Attainment Area
Anne Arundel
Balti N Baltimore
altimore Non- (Baltimore City)
Harford
Howard
Calvert
Charles
Washington, DC- Frederick Moderate June 2010
MD-VA Montgomery
Prince George's
Kent & Queen Kent _
Anne’s Counties Queen Anne’s Marginal June 2007
Washington Washington Early Action Compact December
County g (EAC) Area 2007
Allegany
Caroline
Dorchester
Other Maryland Garrett .
Counties Somerset Unclassifiable NA
St. Mary’s
Talbot
Wicomico
Worcester

Figure 1 provides a graphical representation of the Maryland region.




Figure 1. Maryland’s 8-Hour Ozone Non-Attainment Designations
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The Ozone Transport Commission (OTC) was tasked with the assignment of preparing an
ozone modeling platform that all the Ozone Transport Region (OTR) states could use to
demonstrate compliance with the 8-hour ozone standard. It is the responsibility of the
Maryland Department of the Environment (MDE) for preparing this attainment
demonstration for the Baltimore NAA.

The objective of this 0zone modeling analyses is to enable the MDE to analyze the
effectiveness of various control strategies, and to demonstrate that the measures adopted as
part of the State Implementation Plan (SIP) will result in attainment of the 8-hour ozone
standard by June 15, 2010. The procedures set forth in this modeling protocol have been
developed in accordance with the Guidance on the Use of Models and Other Analyses in
Attainment Demonstrations for the 8-hour Ozone NAAQS (EPA-454/R-05-002, October

2005).

The Baltimore NAA modeling analyses will directed by the MDE with modeling assistance
from the University of Maryland at College Park (UMD). Upon completion of the draft
modeling protocol it shall be submitted to EPA Region 11 for approval. Submission of the
protocol and its subsequent approval by EPA Region 111 does not preclude future changes in
the document deemed necessary by MDE. These changes may reflect evolving EPA




guidance, or the development or refinement of existing procedures.

B. Schedule and Deliverables

The CMAQ modeling for the Baltimore NAA will be a collaborative effort involving the
other members of the OTR. The OTC has tasked the New York Department of
Conservation (NYDEC) with completing the CMAQ 8-hour ozone modeling for the OTR.
After the final CMAQ modeling is completed for the OTR, the MDE will determine if
additional CMAQ modeling is necessary for the Baltimore NAA domain. If additional
CMAQ modeling is required it will be completed by the UMD under contract with the
MDE.

Installation of the models at NYDEC and UMD has been completed and diagnostic
procedures have been run successfully. The NYDEC and UMD models have been properly
benchmarked against each other and other modeling centers located within the OTR.

The modeling schedule for the Baltimore NAA attainment demonstration is provided in
Appendix A. This appendix also provides the regional modeling schedule for the OTR.
This schedule will periodically be updated during the modeling process.

The key deliverables for the CMAQ modeling effort are as follows:
e Select Ozone Episodes.
e Prepare Meteorological Fields.
e Prepare 2002 Emission Inventories for each OTC State.
e Acquire 2002 Emission Inventories for non-OTC States in OTR Domain.
e Prepare 2002 Emission Input Files for the OTR Domain.
e Complete 2002 Model Performance Evaluation for the OTR Domain.
e Prepare 2009 CAA Emission Inventories for each OTC State.
e Prepare 2009 CAA Emission Input Files for the OTR Domain.
e Complete Modeling Runs for 2009 CAA Scenarios.
e Design Control Strategy for the OTR Modeling Domain.
e Prepare 2009 Emission Input Files for OTR Control Strategy.
e Complete Modeling Runs for 2009 for Control Strategy.
e Complete Evaluation Report for 2009 Control Strategy.

C. Management Structure and Committees



OTC Oversight Committee

OTC Air Directors will serve as the OTR Oversight Committee. The Air Directors will
ensure that 2002 and 2009 Clean Air Act (CAA) emission inventories are prepared for
each OTC state in the OTR domain, and will also be responsible for obtaining emission
inventories for OTR states that are not members of the OTC. The Air Directors will
oversee the design of ozone control strategies for the OTR, and will make the final
decision on any funding needed to develop the OTC SIP quality modeling system. The
Air Directors will review all OTC SIP quality modeling system documentation before it
Is released to interested parties.

OTC Modeling Committee

The state members of the OTC Modeling Committee will provide policy and day to day
technical guidance for the development of the OTC SIP quality modeling system. The
modeling committee will recommend (to the OTC Air Directors) what tasks need to be
funded in order to develop the OTC SIP quality modeling system in a timely fashion.

OTR Photochemical Modeling Workgroup

The OTR Photochemical Modeling Workgroup will be responsible for preparing the
modeling assessment of the 8-hour ozone NAAQS in the OTR. The Workgroup will be
responsible for collecting and processing model input data, setting up all model input
files, performing model runs, and interpreting and documenting the results of the
modeling analyses for the OTR domain. The Workgroup will prepare and submit all
OTR SIP quality modeling system documentation to the OTC Air Directors. Gopal
Sistla, NY DEC will serve as the lead for this group.

OTR Meteorological Modeling Workgroup

The OTR Meteorological Modeling Workgroup will be responsible for preparing and
assessing MM5 meteorological fields for the OTR domain. The OTR Meteorological
Modeling Workgroup will work with the OTR Photochemical Modeling Workgroup to
prepare all meteorological input files for the OTC SIP quality modeling system. Michael
Woodman, MDE, will serve as the lead for this group.

OTR Emission Inventory Development Workgroup

The OTR Emission Inventory Development Workgroup will be responsible for obtaining
or developing guidance for preparing 2002 and 2009 state emission inventories for all
states in the OTR. Ray Malenfant, DE DNREC, will serve as the lead for this group.

OTR Control Strategy Development Workgroup

The OTR Control Strategy Development Workgroup will be responsible for designing an
ozone control strategy for the OTR Domain that will attain the ozone NAAQS by 2010 in
moderate non-attainment areas. The Workgroup will work with OTR states and the OTC
stationary and mobile source committees to design an effective ozone control strategy for
the OTR domain. Jeff Underhill, NH DES, will serve as the lead for this group.



The lead-modeling agency for the OTR will be the NYDEC, but members of the OTR
states within the framework of the OTC will manage the modeling project jointly. The
MDE is responsible for conducting and submitting to EPA by June 15, 2007 the
Baltimore NAA regional modeling attainment demonstration.

Table 2. OTC Technical Workgroup Leads

Lead Workgroup
Gopal Sistla
NYDEC
625 Broadway
Albany, NY 12233 Photochemical

Email: gsistla@dec.state.ny.us
Office: 518-402-8402

Fax: 518-402-9035

Michael Woodman

MDE

1800 Washington Blvd
Baltimore, MD 21230 Meteorological Modeling
Email: mwoodman@mde.state.md.us
Office: 410-537-3229

Fax: 410-537-3202

Ray Malenfant

DDNREC

Division of Air & Waste Management
Air Quality Management Section

156 South State Street Emissions Inventory
Dover, DE 19901

Email: raymond.malenfant@state.de.us
Phone: 302-739-9405

Fax: 302-739-9405

Jeff Underhill

NHDES

29 Hazen Drive

Concord, NH 03302 Control Strategy
Email: junderhill@des.state.nh.us
Phone: 603-271-1370

Fax: 603-271-1381

The role of the photochemical and meteorological modeling, emissions inventory and
control strategy workgroups will be to assemble the necessary modeling inputs in the
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proper format, to recommend the meteorological episodes and report on the effectiveness
of control strategies that are modeled.

The workgroup leads will update the OTC Air Directors who will evaluate the
recommended episodes and strategies, and the overall modeling methodology to ensure
that these are appropriate and consistent with the directions of the OTR participating state
agencies and EPA guidance.

The workgroup leads will prepare progress reports, either written or verbal, to the OTC
Air Directors highlighting the status of tasks in the schedule shown in Appendix A,
identifying significant conflicts or decisions, and recommending actions.

The workgroup leads, in conjunction with the OTR State members, will obtain
information from the Technical Information Providers identified by their respective
agencies as responsible for providing the air monitoring, meteorological, emission
inventory and control strategy information necessary to perform the modeling described
in this protocol.

Contractual Advisors will provide detailed technical advice on episode selection,
sensitivity analyses, and the interpretation of meteorological output data from the model.

Table 3. Technical Information Providers

Organization Contact Information

Patrick Davis
Environmental Specialist
Mid-Atlantic Regional Air Management

Mid-Atlantic Regional Air Association
Management Association 711 West 40th Street
(MARAMA) Suite 312

Baltimore, MD 21211-2109
Phone: (410) 467-0170
Email: pdavis@marama.org

Doug Austin
Program Manager
Ozone Transport Commission Ozone Transport Commission
(OTC) Hall of the States, 444 North Capitol St.,

Suite 638; Washington, DC 20001. USA
(202) 508-3827
Email: daustin@otcair.org

10
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Table 4. Contractual Advisors

Organization

Contact Information

University of Maryland
Department of Atmospheric & Oceanic Science

Dale Allen

Assistant Research Scientist

University of Maryland

Department of Atmospheric & Oceanic Science
College Park, Maryland 20742-2425

Phone: 301-405-7629

Email: allen@atmos.umd.edu

University of Maryland
Department of Atmospheric & Oceanic Science

Jeff Stehr

Assistant Research Scientist

University of Maryland

Department of Atmospheric & Oceanic Science
College Park, Maryland 20742-2425

Phone: 301-405-7638

Email: stehr@atmos.umd.edu

University of Maryland
Department of Atmospheric & Oceanic Science

Charles Piety

Faculty Research Assistant

University of Maryland

Department of Atmospheric & Oceanic Science
College Park, Maryland 20742-2425

Phone: 301-405-7668

Email: charles@atmos.umd.edu

University of Maryland
Department of Chemical Engineering
(Emissions)

Sheryl Ehrman

Department of Chemical Engineering
1223C Building 090 (office)

2113 Building 090 (mailing address)
Department of Chemical Engineering
University of Maryland

College Park, MD 20742

Phone: (301) 405-1917

E-mail: sehrman@eng.umd.edu

University of Maryland
Department of Atmospheric & Oceanic Science
(Meteorology)

Da-Lin Zhang

Professor

University of Maryland

Department of Atmospheric & Oceanic Science
College Park, Maryland 20742-2425

Phone: 301-405-2018

Email: dalin@atmos.umd.edu

University of Maryland
Department of Atmospheric & Oceanic Science
(Meteorology)

Shunli Zhang

Research Associate (postdoc)

University of Maryland

Department of Atmospheric & Oceanic Science
College Park, Maryland 20742-2425

Phone: (301) 405-5321

Email: shunli@atmos.umd.edu

11
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D. Committee/Participant Interaction

The lead agency for coordinating the running of the model and performing the modeling
runs for the OTR will be the NYDEC. The lead agency for coordinating the running of the
model and performing the modeling runs for the Baltimore NAA will be the MDE with the
actual modeling being completed by the UMD under a contract with the MDE.

The workgroup leads will develop a process to recommend strategies to be modeled and to
evaluate the benefits of the recommended strategies in accordance with a schedule
developed by the Air Directors of the OTR.

E. Participating Organizations

The workgroup leads will obtain information from the individuals identified by each of the
OTR agencies as responsible for providing the air monitoring, meteorological, emission
inventory and control strategy information necessary to perform the modeling described in
this protocol. The Control Strategy Workgroup will develop control strategies other than
those mandated by the Clean Air Act. The Workgroup Lead will gather the necessary data
to model both the required and selected control strategies and compile the results for review
by the OTC Air Directors.

The Photochemical Modeling Workgroup Lead will present the modeling results to the OTC
modeling committee for evaluation. The OTC modeling committee will then update and
make a recommendation to the OTC Aiir Directors according to their established procedures.
Further analysis may be necessary as determined by the involved committees or the OTC
Air Directors for incorporation into the OTC air quality modeling plan may recommend
other strategies. Insofar as resources permit, sufficient model runs will be completed to
evaluate any policy option a state wishes to implement.

In general, the OTC Committees will attempt to avoid conflict regarding technical modeling
issues by holding joint meetings and building consensus among the OTR members. The
modeling shall in all cases be consistent with established EPA policies. In cases of policy
disputes, the State Air Directors and Secretaries or their equivalents may be consulted for
guidance. The State Air Directors will seek to resolve policy and technical issues at their
level whenever possible before elevating the problem to the State Secretaries.

F. Relationship to Regional Modeling Protocols

The state of Maryland is a member of the OTC and this modeling protocol will follow the
analyses being performed by the OTC.

G. Conceptual Model

EPA recommends that a conceptual description of the area’s ozone problem be developed
prior to the initiation of any air quality modeling study. A “conceptual description” is a
qualitative way of characterizing the nature of an area’s nonattainment problem. Within the
conceptual description of a particular modeling exercise, it is recommended that the specific
meteorological parameters that influence air quality be identified and qualitatively ranked in

12



importance.

The conceptual model for this study consists of the following components as provided in
Appendix B:

1. A Conceptual Model for Ozone Transport, Prepared by Dr. Robert Hudson,
Department of Atmospheric & Science, UMD, Date: January 24, 2006.

2. Determination of Representativeness of 2002 Ozone Season for Ozone Transport
Region SIP Modeling Prepared for OTC, Prepared by Environ, June 2005.

3. Where Does Our Air Pollution Come From and What Do We Need To Do To Fix It,
A Simplified Conceptual Model For the OTR, June 7, 2005.

4. Qualitative Episode Analysis of the 2002 Ozone Season (Ryan and Piety, 2002).

13



II. DOMAIN AND DATABASE ISSUES

A. Episode Selection

The procedures for selecting 8-hr ozone modeling episodes seek to achieve a balance
between good science and regulatory needs and constraints. Modeling episodes, once
selected, influence technical and policy decisions for many years. Clearly, both the direct and
implicit procedures used in selecting episodes warrant full consideration.

Historically, ozone attainment demonstrations have been based on a limited number of
episodes consisting of several days each. In the past, the number of days modeled has been
limited by the speed of computers and the ability to store the model output files. With the
advancement in computer technology over the past decade, computer speed and storage
issues are no longer an impediment to modeling long time periods.

Additionally, recent research has shown that model performance evaluations and the
response to emissions controls need to consider modeling results from long time periods, in
particular full synoptic cycles or even full ozone seasons. In order to examine the response
to ozone control strategies, it may not be necessary to model a full ozone season (or seasons),
but EPA recommends it to model “longer” episodes that encompass full synoptic cycles.

The policy and technical criteria that influenced episode selection for this study include:

1. Choose a mix of episodes reflecting a variety of meteorological conditions that
frequently correspond with observed 8-hour daily maxima greater than or equal to 85
ppb at multiple monitoring sites.

2. Model periods in which observed 8-hour daily maximum concentrations are close to
the average 4th high 8-hour daily maximum ozone concentrations.

Model periods for which extensive air quality/meteorological data bases exist.

4. Model a sufficient number of days so that the modeled attainment test applied at each
monitor violating the NAAQS is based on at least several days (i.e., 10 days).

A two-tiered approach will be applied in the selection of modeling episodes. It is intended
that the entire 2002 ozone season (May 1 to September 30) will be simulated in the final SIP
modeling analysis. However, it might be necessary to model smaller episode periods during
the control strategy evaluation process as to maximize the number of control strategies that
can be modeled. Therefore, individual modeling episodes may also be evaluated as part of
this modeling process.

It is anticipated the total number of days examined under this two-tiered approach would far
exceed EPA recommendations, and would also provide for better assessment of the simulated
pollutant fields.

The individual smaller episode selection process will give preference to episodes occurring
during the current average design value period. Additionally, multi-day episodes will be
given preference to attempt to ensure that there are several days with monitored ozone
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concentrations near the site-specific design value at each monitoring site in the nonattainment
area.

The rationale for distinguishing among individual modeled episodes was conducted using a
qualitative analysis (Ryan and Piety 2002) (Appendix B) and a quantitative analysis
conducted by the consultant for the OTC (Environ 2005) (Appendix B).

The qualitative analysis was conducted through an evaluation of weather maps (surface and
aloft) and air quality measurements, in order to distinguish between individual episodes with
distinctively different meteorological regimes. Specifically, the qualitative analysis involved
the evaluation of phenomenological variables, some of which are present during each high
ozone weather pattern in Baltimore NAA. These include, but are not limited to, the
following:

1. The presence of a migrating continental surface high pressure.

2. The strength and location of the upper air (500 mb) ridge.

3. Warm air advection in boundary layer prior to the episode onset.

4. Residual layer of high ozone aloft indicating transport of 0zone and ozone precursors.
5. Appalachian Lee Trough (ALT) associated with a pollutant convergence zone east of
the Appalachians.

Easterly Flow Reversal indicating transport from Northeast Corridor.

7. Low-Level Jet indicating transport from a southerly direction.

8. Re-circulation and frontal boundaries.

o

The result of this process produced the following seven proposed individual episodes:

Episode of June 9-12, 2002
Episode June 21-25, 2002
Episode of July 1-4, 2002
Episode of July 17-23, 2002
Episode of July 31-Auqust 5, 2002
Episode of August 10-14, 2002

. Episode of September 9-10, 2002

No ko

The selected individual episodes will be run in a “hot start” mode. Therefore, no “spin-up”
days are required. The initial and boundary conditions for the individual episodes shall be
obtained from the annual simulation.

To encompass these seven individual episodes, the following three individual episode
“periods” were selected:

1. Episode of June 6-July 5, 2002
2. Episode of July 14-August 14, 2002
3. Episode of September 6-12, 2002
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B. Size of the Modeling Domain

The boundaries of the OTC CMAQ modeling domain are provided in Appendix C. It is
intended that the final SIP modeling analysis will utilize the modeling domain boundaries
established by OTC.

C. Horizontal Grid Size

The OTC platform will provide the basic platform for the Baltimore NAA modeling
analysis and will utilize a coarse grid continental United States (US) domain with a 36-
km horizontal grid resolution. The CMAQ domain is nested in the MM5 domain. A
larger MM5 domain was selected for the MMS5 simulation to provide a buffer of several
grid cells around each boundary of the CMAQ 36 km domain. This is designed to
eliminate any errors in the meteorology from boundary effects in the MM5 simulation at
the interface of the MM5 model. The buffer regions that will be used in the OTC
simulations exceed the EPA suggestion of at least a 5 grid cell buffer at each boundary.

The horizontal grid size for the regional modeling domain is 12-km. As part of this
modeling exercise and to address EPA recommendations, diagnostic and sensitivity tests
were conducted by the VADEQ for both 12-km and 4-km grid resolutions in the
Washington, D.C. region (see Appendix D). The results of these analyses resulted in the
following conclusions:

1. The modeling results with 12-km grid cell size are slightly better than the modeling
results using a 4-km grid resolution.

2. The increased computer costs, run times and data base management needs associated
with the finer grid scales in combination with the performance results do not support
the use of 4-km grid resolution modeling.

Appendix E contains the horizontal grid definitions for the MM5 and CMAQ modeling
domains used in the OTC/MANE-VU modeling analyses.

D. Vertical Resolution

The vertical grid used in the MM5 modeling primarily defines the CMAQ vertical
structure. The MM5 model employed a terrain following coordinate system defined by
pressure. The layer averaging scheme adopted for CMAQ is designed to reduce the
computational cost of the CMAQ simulations. The effects of layer averaging have a
relatively minor effect on the model performance metrics when compared to ambient
monitoring data.

Appendix E contains the vertical layer definitions for the MM5 and CMAQ modeling
domains used in the OTC regional modeling analyses.

E. Initial and Boundary Conditions

The influence of boundary conditions shall be minimized to the extent possible. The
modeling domains for the OTC are large enough to allow the use of clean or relatively
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clean boundary conditions.

Prior experiences have shown that a 3-day ramp-up period is sufficient to establish
pollutant levels that are encountered in the beginning of the ozone episode. The initial
conditions at the startup would be for “clean” conditions.

In prior studies attempts have been made to include any information that is available from
ozonesonde and from monitors that are near the boundaries of the modeling domain. For
this study, similar attempts will be made to obtain pollutant data at the boundaries. In the
absence of reliable boundary condition data, “clean conditions” will be assumed for
boundary conditions.

. Meteorological Model Selection and Configuration

The Pennsylvania State University/National Center for Atmospheric Research
(PSU/NCAR) Mesoscale Meteorological Model (MM5) was selected for application in
the OTC modeling analysis. The MM5 is a non-hydrostatic, prognostic meteorological
model routinely used for urban- and regional-scale photochemical regulatory modeling
studies.

Results of detailed performance evaluations of the MM5 modeling system in regulatory
air quality application studies have been widely reported in the literature (i.e., Emery et
al. 1999; Tesche et al., 2000, 2003) and many have involved comparisons with other
prognostic models such as RAMS and SAIMM. The MMb5 enjoys a far richer application
history in regulatory modeling studies compared with RAMS or other models.
Furthermore, in evaluations of these models in over 60 recent regional scale air quality
application studies since 1995, it has been generally found that MM5 model tends to
produce somewhat better photochemical model inputs than alternative models. For these
reasons MM5 was selected as the meteorological modeling system for this modeling
application.

The final SIP modeling analysis for the Baltimore NAA will utilize the MM5 data set
developed by UMD in conjunction with OTC. The MM5 Setup has been described by
Zhang (2000) for generating meteorological fields that are based on modified Blackadar
scheme for the boundary layer. Provided in Appendix G are the MM5 configurations as
selected by the OTC.

. Emissions Model Selection and Configuration

The Sparse Matrix Operator Kernel Emissions (SMOKE) Emissions Processing System
was selected for application in the OTR and Baltimore NAA modeling analysis. SMOKE
is principally an emission processing system and not a true emissions inventory
preparation system in which emissions estimates are simulated from “first principles’.
This means that, with the exception of mobile and biogenic sources, its purpose is to
provide an efficient, modern tool for converting emissions inventory data into the
formatted emission files required by an air quality simulation model. SMOKE is the
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fastest emissions processing tool currently available to the air quality modeling
community. The sparse matrix approach utilized throughout SMOKE permits both rapid
and flexible processing of emissions data. The processing is rapid because SMOKE
utilizes a series of matrix calculations instead of less efficient algorithms used in previous
systems. The processing is flexible because the processing steps of temporal projection,
controls, chemical speciation, temporal allocation, and spatial allocation have been
separated into independent operations wherever possible. The results from these steps are
merged together at a final stage of processing.

SMOKE supports area, mobile, fire, point and biogenic sources emission processing. The
model can take on a variety of input formats from other emissions processing systems,
including the Inventory Data Analyzer (IDA), Emissions Modeling System - 2003 (EMS-
2003), and the Emissions Preprocessor System 2.x (EPS2.x). For biogenic emissions,
SMOKE supports both gridded land use and county total land use data.

SMOKE (Version 2.1) will be used for the OTR and Baltimore NAA modeling
demonstration. 2002 base case and 2009 future base case emissions data files will be
provided by MANE-VU and other RPOs. Wherever possible, the mobile source emission
inventory (in VMT format) will be replaced with SCC-specific county level emissions to
more accurately reflect actual emissions for typical ozone season day.

Detailed SMOKE configurations are provided in Appendix H.

It is expected that the final SIP modeling analysis will be performed using the most current
2009 emissions inventory that is available from the MANE-VU RPO and other RPO’s.
Significant coordination efforts currently exist between RPOs in the development of these
emissions inventories.

H. Air Quality Model Selection and Configuration

EPA’s Models-3/Community Multi-scale Air Quality (CMAQ) modeling system is a
‘One-Atmosphere’ photochemical grid model capable of addressing ozone at regional
scale and is considered one of the preferred models for regulatory modeling applications.
The model is recommended by the Guidance on the Use of Models and Other Analyses
in Attainment Demonstrations for the 8-hour Ozone NAAQS (EPA-454/R-05-002,

October 2005).

CMAQ is generally considered by the scientific community to meet the following
prerequisites for photochemical modeling applications:

1. It has been received and been revised in response to a scientific peer review.
2. Itis appropriate for the specific application on a theoretical basis.

3. It shall be used with a data base that is adequate to support its application.

4. It has been shown to perform well in past ozone modeling applications.
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5. It will be applied consi