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Purpose of Presentation
To inform Texas Commission on Environmental Quality (TCEQ) customers of the processes and requirements involved when performing air dispersion modeling in support of an NSR air quality permit and to guide those customers through the process to successfully complete an impacts evaluation. 
Authority for Requiring an Air Quality Impacts Evaluation
The Texas Clean Air Act (TCAA) requires air permit authorizations for new and/or modified facilities, including a demonstration that the operation of a proposed facility will not cause or contribute to a condition of air pollution and comply with federal requirements under the Federal Clean Air Act (FCAA).
Under Title 30 Texas Administrative Code (30 TAC) Chapter 116, all construction permits and amendments for facilities require an air quality impacts evaluation.  Each proposed new minor source or modification shall comply with 30 TAC §116.111.
Each proposed new major source or major modification in an attainment or unclassifiable area shall comply with 30 TAC §116.160 (Prevention of Significant Deterioration [PSD] requirements).
When Modeling Is Required
The TCEQ permit reviewer makes the determination that dispersion modeling is required and serves as the lead contact in the air permit application process.
The permit reviewer examines the proposed project and determines which air contaminants and review types should be included in the air quality analysis (AQA).
Air contaminants for National Ambient Air Quality Standard (NAAQS) demonstration:
· Carbon monoxide (CO) (1-hour and 8-hour)
· Particulate matter less than or equal to ten microns in diameter (PM10) (24-hour)
· Particulate matter less than or equal to 2.5 microns in diameter (PM2.5) (24-hour and annual)
· Nitrogen dioxide (NO2) (1-hour and annual)
· Sulfur dioxide (SO2) (1-hour, 3-hour, 24-hour, and annual)
· Lead (rolling 3-months)
Air contaminants for PSD increment demonstration:
· PM10 (24-hour and annual)
· PM2.5 (24-hour and annual)
· NO2 (annual)
· SO2 (3-hour, 24-hour, and annual)

Air contaminants for state property line standard demonstration:
· Sulfuric acid mist (1-hour and 24-hour)
· Hydrogen sulfide (30-minutes)
· SO2 (30-minutes)

Air contaminants for health effects review include any air toxic that does not have a standard specified above. Typical averaging times of concern are 1-hour and annual. Please consult the TCEQ Toxicology Division effects screening level (ESL) list at http://www.tceq.texas.gov/toxicology/esl.

Air permit application process roles and responsibilities:
Permit reviewer
· Lead contact for application review
· Determines what is modeled
Modeler
· Reviews how the modeling was performed
· Determines if modeling results are representative and valid
Toxicologist (Air toxics only)
· Evaluates impact of public exposure
· Makes recommendation to permit reviewer
General Modeling Process 
If the project is a major source or a major modification:
· Develop a modeling protocol.  The protocol is required for all criteria pollutants with a proposed increase in emissions to demonstrate compliance with the NAAQS and PSD increments. A modeling protocol serves as an outline of how an air quality analysis is proposed to be conducted.
· A protocol is not required for other air contaminants to demonstrate compliance with state property line standards or for comparison to ESLs; however, it is recommended for consistency.
· Send the protocol to both the TCEQ Air Permits Division (APD) permit reviewer and Environmental Protection Agency (EPA) Region 6. Current EPA contacts include Erik Snyder, Ashley Mohr, and Stephanie Kordzi. The list of contacts may change over time. EPA typically comments on major source or major modification projects.
Protocol elements
· Project Identification
· The name of the company to which the permit is to be issued, e.g., Billy Bob’s Manufacturing, Inc. Also include the agency assigned customer number (CN), which has the format CN999999999.
· The name of the location, property, or site where the permit is effective, e.g., Pat’s Downtown Complex.
· The regulated entity number (RN) assigned to the site, which has the format RN999999999.
· Permit number assigned by TCEQ APD. 
· Nearest city and county where the site seeking the permit is located.
· Applicant’s modeling contact information.
· Project Overview
· Provide a brief description of the project processes, e.g., tanks are filled from barges and ships or boilers generate steam for electric generation.
· Describe the type of air contaminants involved in the project and where they originate, e.g., organic vapors from tank vents and process piping or products of combustion from boiler stacks.
· Type of Permit Review
Indicate all review types that apply, e.g., NAAQS, PSD increment, state property line, or health effects.
· Air Contaminants to Be Evaluated
· List the name of each air contaminant to be evaluated. For air toxics, provide the air contaminant chemical abstract service (CAS) registry number in order to uniquely identify the air contaminant.
· Indicate which standard or ESL is applicable to each air contaminant, e.g., PM2.5 24-hour and annual NAAQS, SO2 annual PSD increment.
· Provide the applicable threshold values for each standard or ESL.
· Site Plot Plan
· Provide one or more plot plans that depict all relevant items for a modeling analysis:
· A clearly marked scale.
· All property lines. For PSD analyses, depict fence lines.
· A true-north arrow.
· Universal Transverse Mercator (UTM) coordinates along the vertical and horizontal borders. Please do not use plant coordinates or other coordinate system.
· Indication of the horizontal datum of your UTM coordinates.
· A reference point with the coordinate values listed.
· Source locations with labels identifying each source and source representation, e.g., location of fugitive emission source and the represented area or volume source in the modeling.
· Building and structure locations, which could cause downwash. Include labels to identify each structure and include the building height and dimensions.
· Consistency of all source and structure identifiers with other representations given in the protocol.
· Plot plans are preferred in an electronic geo-referenced format produced by computer-aided design (CAD) or geographic software packages. In these formats, the first six items above are automatically included in the depiction and need not be explicitly displayed.
· Area Map
· Provide one or more maps that depict all relevant items for a modeling analysis:
· Property lines and fence lines of the site.
· If state property line standard or health effects reviews are applicable, depict the property lines of all sites included in a single property line designation (SPLD) with the site seeking the permit. Please include a copy of the approved SPLD petition in the protocol.
· If the modeling analysis relied upon an Auer land-use analysis, depiction of a 1.9 mile (3-kilometer) radius from the property line.
· Annotation of locations of schools within 3,000 feet of the property line.
· For health effects, annotation of the location of the nearest non-industrial receptor and any additional non-industrial receptors identified by the Toxicology Division.
· PSD Class I areas within 10 kilometers (6.2 miles) or 100 kilometers (62 miles) of the site seeking the permit.
· Urban areas, non-attainment areas, and topographic features within 50 kilometers (31 miles) or the distance to which the source has a significant impact, whichever is less.
· Location and identification of state/local/on-site ambient air monitoring sites used for background concentrations.
· Any on-site or local meteorological stations, both surface and upper air.
· Addition of UTMs to the horizontal and vertical dimensions of the map section, as well as the date and title of the map. Include the datum of your coordinates.
· Resources for maps include usgs.gov and maps.google.com.
· Air Quality Monitoring Data
· Describe how ambient background concentrations were obtained. If the values were calculated, provide all calculations.
· Include a summary of observations for each constituent and averaging time, if available.
· If a monitor is not located on-site, explain why the data are representative.  For example:
· Proximity to project site.
· Types of sources and amounts of emissions surrounding the monitor site versus the project site.
· Topographic and land-use comparison of areas surrounding the monitor site versus the project site.
· Site location relative to predominant wind direction.
· For health effects review, identify monitored data that will be used to supplement or substitute for modeling. Demonstrate that the data represent near worst-case operational and meteorological conditions.
· Modeling Emissions Inventory
· Identify all sources included in the permit application. Include the source identifier (emission point number [EPN]) as it appears or will appear on the final maximum allowable emission rates table (MAERT) or as represented in the permit application.
· Include the UTM coordinates, release height, and parameters for all sources consistent with representations in the permit application.
· Identify special source types or characterizations such as covered stacks, horizontal exhausts, fugitive sources, area sources, open pit sources, volume sources, roads, stockpiles, and flares.
· Include all assumptions and calculations used to determine, as appropriate, the dimensions, geometry, rotation angles, heights of release, and  initial dispersion coefficients for VOLUME, AREA, AREACIRC, and AREAPOLY source types and effective stack diameter, gross heat release, and weighted (by volume) average molecular weight of the mixture being burned for flares.
· Specify particulate emissions as a function of particle size; mass fraction for each particle size category; and particle density for each particle size category, as applicable.
· Provide a cross-reference between EPNs and modeled source identifiers. 
· If netting is involved for project sources, provide netting calculations.
· Include a discussion of how site-wide emissions and off-property sources will be addressed in the AQA, as applicable.
· For NAAQS and PSD increment analyses, include a list of secondary emissions, if applicable. Secondary emissions occur from any facility that is not a part of the facility being reviewed, that would only be constructed or would have an increase of emissions as a result of the proposed project.
· Stack Parameter Justification
· Include the basis for using the listed stack parameters (flow rates, temperatures, stack heights, velocities). This should include the calculations used to determine the parameters.
· If the production or load levels could be less than 100 percent, demonstrate how the modeled emission rates and stack parameters will be obtained to produce the worst-case impacts (in certain cases lower production levels may result in higher predicted impacts).
· Include at least 25 percent, 50 percent, 75 percent and 100 percent production or load levels analyses, if the source could be operated at these reduced levels.
· Scaling Factors
Discuss how emission scalars will be developed and used in the modeling demonstration. In addition, identify those scalars that should be included in an enforceable permit provision, such as restricted hours of operation.
· Proposed Models and Modeling Techniques
· Include a detailed discussion of the models that will be used, model version numbers, and the model entry data options such as the regulatory default option and the period option.
· Discuss any specialized modeling techniques such as screening, collocating sources, and ratioing.
· Include assumptions and sample calculations.
· Selection of the Urban Option and Urban Sources
Use of the urban option and urban sources in AERMOD must be accompanied by an analysis using one of the following methods: 
· Auer land-use analysis within three-kilometer radius of the project site.
· Population density method for city where project site is located.
· Analysis of National Land Cover Database (NLCD) for area surrounding project site.
· Building Wake Effects (Downwash)
· Discuss how downwash structures will be determined and include applicable information required to use the EPA's BPIP-PRIME.
· Provide a table of structure heights that will be used in the downwash analysis. Each structure must have a unique identifier.
· Receptor Grid
· Discuss how the receptor grids will be determined for each type of analysis.
· Discuss if terrain will be applicable. If so, discuss how terrain for individual receptors will be determined and the source of terrain data
· Include the datum of your coordinates.
· Meteorological Input Data
· Indicate the surface station, surface station anemometer height, surface station profile base elevation, upper-air station, and period of record, as applicable.
· If you choose to use the meteorological data developed by TCEQ, provide justification and documentation of your roughness length class determination.
· If using meteorological data other than the TCEQ developed data:
· Discuss how missing meteorological data will be filled or replaced.
· Submit all the supplementary data that will be used to develop the specific input meteorological parameters required by the meteorological pre-processor programs.
· Provide justification and all documentation used to develop the specific input meteorological parameters.
· Modeling Results
· Discuss how the modeling results will be presented and compared to all applicable de minimis values, standards, or guidelines.
· For health effects review, discuss how impacts at non-industrial receptors will be addressed. Describe how predicted exceedances of the ESL will be addressed.
· Discuss how the additional impacts analysis (for PSD analyses) for growth, visibility, and soils and vegetation will be addressed.
· Discuss how the Class I area impacts analysis (for PSD analyses) will be addressed.
· If the project is minor or a minor modification (does not trigger PSD review):
· A modeling protocol is not required for air contaminants to demonstrate compliance with applicable NAAQS, state property line standards, or for comparison to ESLs; however, a protocol is recommended.
· If you decide not to prepare a modeling protocol, a pre-modeling meeting will be necessary.  These meetings can be a conference call or in person and usually include the permit reviewer, Air Dispersion Modeling Team (ADMT) staff member, the applicant, and any other necessary staff. Pre-modeling meetings provide the opportunity for the applicant’s modeler to present any unique circumstances or seek guidance related to the modeling.
· For a pre-modeling meeting, the applicant must provide a modeling summary two days prior to the pre-modeling meeting. This will give ADMT time to review the summary and prepare any questions. 
· The items to include in the summary are the same items to be included in a modeling protocol listed above.
· If you have not used AERMOD for a project at the site, you are allowed to use ISCST3. If you choose to use ISCST3, be aware of the following:
ISCST3 is no longer supported or updated by EPA. Output data are only reported as a high ordinal value, i.e. high first high (H1H), high sixth high (H6H), and other high ordinal values. The current form of the PM2.5, NO2, and SO2 standards is not built into the output subroutines for ISCST3. Reporting results in the proper form of the standard will require additional post processing of model output by the applicant.
Submitting the Air Quality Analysis (AQA)
An AQA is an evaluation of the potential impact on the environment associated with increased emissions from a new or modified facility and can contain a combination of air dispersion modeling and ambient air monitoring data. The AQA submitted to the TCEQ in support of a permit application becomes an addendum to the permit application.
The analysis must be clearly documented with all supporting discussion/justification to support that the project will be in compliance with all applicable standards and be protective of public health and welfare.
The AQA is a stand-alone document. Do not include references to phone calls, discussions in meetings, or previously submitted analyses as the basis for justification.
AQA elements
· A listing of all electronic files submitted with a description of each file. 
· For model input files, the description should include:
· Review type, e.g., NAAQS significance, full NAAQS, etc.
· Air contaminant, e.g, PM10, NO2, etc.
· Averaging time, e.g., 1-hour, 24-hour, annual.
· Modeling scenario name, if applicable.
Note: For file naming convention, do not give files the same name, e.g., \SO2\aermod.inp and \PM10\aermod.inp.
· For output files, e.g., PLOTFILEs and MAXIFILEs, listing of the associated input file that generated the output.
· All files produced by a software entry program.
· All automated downwash program input and output files and any computer assisted drawing files.
· All meteorological data files in ASCII format.
· All boundary files, including computer assisted drawing files, specifying coordinates for property lines.
· For PSD analyses, all boundary files, including computer assisted drawing files, specifying coordinates for fence lines.
· All spreadsheet files used for comparison of predicted concentrations with standards or guidelines. This includes, but is not limited to, spreadsheet files used for ratio techniques with generic modeling.
· The same items to be included in a modeling protocol or pre-modeling meeting summary listed above in Section IV.
· Modeling Results
· Summarize and compare the modeling results relative to all applicable de minimis values, standards, guidelines, or reference air concentrations. Tabulated results are preferred.
· For health effects review, present the maximum concentrations predicted for non-industrial receptors separately and include the location of the receptor.  Provide the predicted frequency of exceedance if applicable.
· Include the results of the PSD Additional Impacts Analyses for growth, visibility, and soils and vegetation, if applicable.
· Include the results of the PSD Class I area impacts analyses, if applicable.
Common Deficiencies
The following text provides some examples of common deficiencies.  Many of the deficiencies can be avoided with some quality control of the model input data and the documentation included with the AQA.
1. Insufficient Information
Insufficient monitoring data example:
Table 1.  Background Concentrations
	CO
	PM10
	PM2.5
	NO2
	SO2

	900
	25
	12
	40
	10



· Monitors used not identified by Air Quality System (AQS) ID, name, or address.
· No averaging time given.
· No period of time identified for monitoring data.
· No concentration units specified.
Good monitoring data example:
Table 2.  Background Concentrations – Maximum Reported Values
	Pollutant
	Avg. Time
	AQS ID
	Name
	Address
	Conc. (µg/m3)
	Monitoring Period

	PM2.5
	24-hour
	482011042
	Kingwood
	36030½ West Lake Houston Parkway
	10
	2011-2013

	PM2.5
	Annual
	482011042
	Kingwood
	36030½ West Lake Houston Parkway
	5
	2011-2013

	NO2
	1-hour
	482010024
	Aldine
	4510½ Aldine Mall Road
	25
	2011-2013

	NO2
	Annual
	482010024
	Aldine
	4510½ Aldine Mall Road
	2
	2011-2013



1. Incomplete Representation
Incomplete representation example:
My emergency engine will operate no more than 500 hours per year; therefore, it is intermittent.
	Complete representations must include:
· Number of operating events per year.
· Duration of each event.
· Any operating limitations (certain hours of the day; does not operate when other facilities are operating, etc.).
· Only pertains to 1-hour SO2 and 1-hour NO2 NAAQS analysis.
Complete representation example:
· Each engine tested no more than once per week.
· Only one engine will be tested at a time.
· Each engine will be tested no more than 52 hours per year.


Incomplete plot plan example:
[image: ]
Figure 1 – Example of Incomplete Plot Plan
· No north arrow given to orient drawing.
· No scale given to estimate distances.
· No labels to identify structures and sources.


Complete plot plan example (zoomed in):
[image: ]
Figure 2 – Example of Proper Plot Plan (Zoomed In)

· North arrow given to orient drawing.
· Scale given.
· Structures and sources labeled.
· Structure heights given.
· Provided in a CAD file format.


Misrepresentation
Poor monitor site selection example:
[image: ]
Figure 3 – Representative Monitor Example 1
Just because a monitor is in the same county as the project site does not necessarily make it a monitor representative of the air quality near the project site. In this example, the monitor selected is in an area that has very few industrial sites. The project site is part of a very large industrial complex that contains many large industrial sites within the same industrial category. A monitor located within the industrial complex would be more representative of the air quality near the project site.
Good monitor site selection example:
[image: ]
Figure 4 – Representative Monitor Example 2 (Wide-view)
Though the monitor selected is a large distance from the project site, it may still be representative of air quality that is no worse than the air quality expected at the project site. To make this determination, inspection of the area surrounding the project site and selected monitor should be performed.



[image: ]
Figure 5 – Representative Monitor Example 2 (Project Site Detail)
Inspection of the area surrounding the project site shows no other large industrial sites or urbanized development near the site. The presence of industrial sources and emissions due to anthropogenic activities, such as mobile sources, can impact the air quality in an area.

[image: ]
Figure 6 – Representative Monitor Example 2 (Selected Monitor Detail)
Inspection of the area surrounding the selected monitoring site shows multiple major industrial sources north and south of the monitor location. Also, a small town is located between the two clusters of major industrial sources just to the east of the monitoring site. 
In this example, there are many more sources of air contaminants near the monitoring site than the project site. The air quality near the project site would be expect to be no worse than the air quality near the selected monitoring site; therefore, selection of the monitor for background concentrations would be appropriate in this case.
First example of selecting a monitor based on the types of sources and amount of emissions surrounding the monitor site versus the project site:
[image: ]
Figure 7 – Representative Monitor Example 3 (Wide-view)
A project site is located equidistant from two monitors. The project proposes an increase in NO2 emissions. A representative background concentration is needed for the 1-hour NO2 NAAQS demonstration. In order to determine which monitor is appropriate for this case, inspection of the areas surrounding the project site and both monitoring sites should be performed.

[image: ]
Figure 8 - Representative Monitor Example 3 (Project Site Detail)
The area near the project site contains industrial development to the north and west of the site. Major freeways are located to the south and east of the site, and a freeway interchange is located to the southeast of the site. There are many off-site stationary and mobile sources of NO2 near the project site.


[image: ]
Figure 9 - Representative Monitor Example 3 (Selected Monitor Detail)
The monitor selected is located in an urbanized residential neighborhood. Though there would be anthropogenic activities generating NO2 emissions near this monitoring site, there are no large industrial sources or large heavily traveled thoroughfares. The appropriateness of this monitoring site for 1-hour NO2 background concentrations is questionable since there appear to be many more NO2 sources located near the project site.

[image: ]
Figure 10 - Representative Monitor Example 3 (Representative Monitor Detail)
Inspection of the area near the other monitor shows many industrial sources to the west and south of the monitoring site. A few more sources are located to the north of the monitoring site. The monitoring site is located next to an automobile ferry landing, where cars would be idling for extended periods of time. Barge traffic occurs to the north and west of the monitoring site.
Similar to the project site, there are numerous NO2 sources near this monitoring site. As a result, this monitor is more likely to measure 1-hour NO2 concentrations that would be expected near the project site rather than the monitor located in the neighborhood.


Second example of selecting a monitor based on the types of sources and amount of emissions surrounding the monitor site versus the project site:
[image: ]
Figure 11 – Representative Monitor Example 4 (Wide-view)
A project site is located 18 miles to the west of one monitor site and 56 miles to the north of another monitor site.  The project proposes an increase in PM2.5 emissions. A representative background concentration is needed for the 24-hour PM2.5 NAAQS demonstration. To determine which monitor is appropriate for this case, inspection of the areas surrounding the project site and both monitoring sites should be performed.

[image: ]
Figure 12 - Representative Monitor Example 4 (Project Site Detail)
The area near the project site contains some industrial development to the southeast and a city to the west of the site. The remaining area is largely undeveloped.  The most recent emissions inventory reports approximately 3o tons of PM2.5 emissions from sources within 10 kilometers of the project site.


[image: ]
Figure 13 - Representative Monitor Example 4 (Selected Monitor Detail)
The monitor selected is located in a largely undeveloped, rural area. The most recent emissions inventory does not include any PM2.5 emissions from sources within 10 kilometers of the project site. The appropriateness of this monitoring site for 24-hour PM2.5 background concentration is questionable since there appear to be more PM2.5 emissions in the vicinity of the project site.  

[image: ]
Figure 14 - Representative Monitor Example 4 (Representative Monitor Detail)
Inspection of the area near the other monitor shows a few industrial sources to the west and south of the monitoring site, which is located within a city and in close proximity to several roadways.  The most recent emissions inventory reports approximately 15 tons of PM2.5 emissions from sources within 10 kilometers of the project site.
The amount of emissions from industrial sources in the vicinity of this monitor is comparable to the amount of emissions in the vicinity of the project site.   This monitor is also likely representative of a larger amount of mobile source emissions than the mobile source emissions present at the project site.  As a result, this monitor is more likely to measure 24-hour PM2.5 concentrations that would be expected near the project site than the monitor located in the rural area.
Source characterization example:
[image: ]
Figure 15 – Improper Area Source Representation
When representing fugitive emissions with an area source, the extent of the area should be about the same as where the emissions are emitted (homogeneous). 
In this example, planned maintenance, start-up, and shutdown (MSS) emissions associated with two horizontal tanks are being evaluated.  As can be seen in Figure 11, the two tanks are located in the southeast corner of the modeled source.  The area source characterization is not appropriate since the planned MSS emissions are limited to a smaller area than the modeled area. 


[image: ]
Figure 16 – Representative Area Source Representation
In Figure 12, the fugitive emissions are represented by a smaller area source that encompasses the tanks where the planned MSS emissions would be located. Areas that do not have any fugitive emissions are not included within the modeled source.


Example of improper use of significant impact levels (SILs):
Project impact is less than the applicable SILs. As a result, it can be concluded that the project will not cause or contribute to a NAAQS violation. No further analysis is necessary.
In January 2013, the U.S. Court of Appeals for the D.C. Circuit made the decision to vacate the significant monitoring concentration (SMC) for PM2.5 and vacate and remand the PM2.5 SILs. Though the court specifically referred to PM2.5 SILs, use of SILs for other pollutants may be questionable without further justification of their appropriateness.
 The ADMT has developed interim guidance for conducting an AQA when relying on SILs, as well as to meet the preconstruction monitoring requirements of Section 165 of the FCAA.  This guidance generally follows EPA’s recommendations.
The AQA for PSD and minor NSR permits begins with an analysis of the ambient air quality at the project site and in areas that may be affected by emissions from the project.  For PSD permits, this analysis is required in order to meet the preconstruction monitoring requirements of the FCAA.  For both PSD and minor NSR permits, this analysis can be used to justify the use of the SILs to streamline the AQA.
Step 1: Collect representative monitoring background concentrations to establish the existing ambient air quality for the area that the project emissions would affect.
Step 2: Determine the difference between the applicable NAAQS and the monitored background concentrations. If the difference between the NAAQS and the measured background concentration design values is greater than the applicable SIL, the applicant may conclude that a source with an impact less than the SIL value will not cause or contribute to a violation of the NAAQS and forego a cumulative modeling analysis.
If the difference between the NAAQS and the measured background concentration design values is less than the applicable SIL, the applicant should perform a cumulative analysis to determine that the project will not cause a NAAQS violation.
Example of proper use of SILs:
The project impact is less than the PM2.5 SILs. The PM2.5 SILs are appropriate to use for this demonstration based on a review of conservative background concentrations for the project site.  Background concentrations for PM2.5 were obtained from the EPA Aerometric Information Retrieval System (AIRS) monitor 48-201-0058 located at 7210 ½ Bayway Drive, Baytown, Harris County.  This monitor was selected to represent conservative background concentrations based on a review of the surrounding sources for the monitor site compared to the project site.  The monitor is located near an industrialized area of the Houston ship channel near a large refinery and chemical complex.  The project site is located in a remote area of Harris County with no nearby industrial sources.  The difference between the PM2.5 NAAQS and the measured background concentration design values is greater than the applicable SILs. As a result, it can be concluded that the project will not cause or contribute to a NAAQS violation. No further analysis is necessary.
Updates in Modeling
On September 30, 2014, the EPA released new guidance for the NO2 NAAQS in the document: “Clarification on the Use of AERMOD Dispersion Modeling for Demonstrating Compliance with the NO2 National Ambient Air Quality Standard.” One of the items discussed in the document was the Ambient Ratio Method 2 (ARM2).
ARM2 is a new Tier 2 modeling option for NO2 introduced in AERMOD version 13350.  The EPA conducted a study to determine the appropriateness of ARM2 for use in NO2 NAAQS compliance demonstrations.  Based on the results of the study, the EPA determined that ARM2 is generally appropriate to use as a Tier 2 modeling option, with the exception of two cases:
· The in-stack NO2/NOx ratio of the source is relatively high.
· The ozone background concentration is high.
The following items should be considered before using ARM2 in a NO2 NAAQS compliance demonstration:
· The Tier 1 (total conversion) NOx modeling results from the primary source should be no greater than 150 parts per billion (ppb) to 200 ppb.  The lower end of the threshold (150 ppb) would be appropriate for areas with higher ozone background concentrations, and the higher end of the threshold (200 ppb) would be appropriate for areas with lower ozone background concentrations.
· If the total predicted Tier 1 NOx modeling results are greater than the 150-200 ppb threshold, then the representative NO2 background concentration may also be considered to justify a higher NOX threshold.
· The NO2 background concentration must be low (less than 20-30 ppb).
· Details on justifying a higher NOx threshold are included in the above-referenced guidance document.
· If the total predicted Tier 1 NOx modeling results are greater than the 150-200 ppb threshold, then the in-stack NO2/NOx ratio of the primary source should be considered.
· ARM2 can be used if the in-stack NO2/NOx ratios for the primary source are less than 0.2.
· ARM2 can also be used if the in-stack NO2/NOx ratio is greater than 0.2 if the minimum ARM2 ratio is set to match the source’s in-stack ratio.
· If there a multiple stacks, the minimum ARM2 ratio should be set to the highest in-stack NO2/NOx ratio.
· ARM2 may not be appropriate to use with high ozone background concentrations.  If there are multiple days (more than seven) with ozone concentrations greater than 80-90 ppb during the year, additional analysis is required to use ARM2.
· The analysis must demonstrate that the high ozone days or hours are not coincident with the maximum predicted NOX impacts.
Status of modeling guidelines – The modeling guidelines are now available on the TCEQ website.
Contact Information
Matthew Kovar, Air Dispersion Modeling Team
Phone:  (512) 239-0180
E-mail:  matthew.kovar@tceq.texas.gov

Daniel Menendez, Team Leader, Air Dispersion Modeling Team
Phone:  (512) 239-1537
E-mail:   daniel.menendez@tceq.texas.gov
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