Proposed Revisions to the Guideline on Air Quality Models

The Guideline on Air Quality Models (Guideline) is used by the Environmental Protection Agency (EPA); other federal, state, territorial, and local air quality agencies; and industry to prepare and review new and/or modified source permits, State Implementation Plan (SIP) submittals and revisions, conformity, and other air quality assessments required under EPA regulation.
The Guideline provides information on EPA-preferred models and other recommended techniques, as well as guidance for their use in predicting ambient concentrations of air pollutants.  It should serve as a common measure of acceptable technical analysis when supported by sound scientific judgment.  Case-by-case analysis and judgment are frequently required; even so, consistency in the selection and application of models and databases should also be sought.  Consistency ensures that air quality control agencies and the general public have a common basis for estimating pollutant concentrations, assessing control strategies, and specifying emission limits.  As such, it serves as a means by which national consistency is maintained in air quality analyses for regulatory activities.
The Guideline is published as Appendix W to Title 40 Code of Federal Regulations (40 CFR) Part 51.  All changes to the Guideline must follow rulemaking requirements since the Guideline is codified in the CFR.  The EPA will promulgate proposed and final rules in the Federal Register to amend this appendix.  The EPA last revised the Guideline on November 9, 2005 to adopt the American Meteorological Society/EPA Regulatory Model (AERMOD) as the preferred model for near-field dispersion of emissions for distances up to 50 kilometers.

Proposed Revisions

The EPA is proposing two types of revisions to the Guideline.  The first involves substantive changes to address various topics.  These proposed revisions to the Guideline include enhancements to the formulation and application of the EPA’s preferred dispersion modeling system, AERMOD, and the incorporation of a tiered demonstration approach to address the secondary chemical formation of ozone and particulate matter with a diameter of 2.5 microns or less (PM2.5) associated with precursor emissions from single sources.
The second type of revision involves editorial changes to update and reorganize information throughout the Guideline.  These proposed revisions are not intended to meaningfully change the substance of the Guideline but rather to make the Guideline easier to use and to streamline the compliance assessment process.

First Type of Proposed Revision (Substantive Changes)

Below are brief summaries of the proposed substantive revisions from the preamble to the proposed Guideline, as well as from text in the proposed Guideline:
Clarifications to Distinguish Requirements from Recommendations
The current version of the Guideline generally contains “recommendations.” It frequently uses “should” and “may” rather than “shall” and “must.”  This approach is generally preferred throughout the Guideline because of the need to exercise expert judgment in air quality analyses and the reasons discussed in the Guideline that “dictate against a strict modeling ‘cookbook’.”
There are instances where the EPA does not believe permit issues should have broad latitude.  To promote clarity in the use and interpretation of the revised Guideline, the EPA has used mandatory language and made specific reference to “requirements” throughout the proposed text where appropriate to distinguish requirements from recommendations in the application of models for regulatory purposes.
Updates to EPA’s AERMOD Modeling System
As part of the proposed revisions to the Guideline, the EPA has released version 15181 of AERMOD with proposed updates to the modeling system.  Proposed updates are subject to public review and comment and would then be codified as part of the final rule action, as appropriate.  Therefore, model options that are currently non-default/beta, but are proposed to be included as part of the regulatory version of the model, are still non-default/beta and require EPA Regional Office approval.
Below are some of the proposed updates:
An option incorporated in AERMET (ADJ_U) to adjust the surface friction velocity (U*) to address issues with AERMOD model over-prediction under stable, low wind speed conditions is proposed to be included as part of the regulatory default option.
A low wind option in AERMOD (LOWWIND3) to address issues with model over-prediction under low wind speed conditions is proposed to be included as part of the regulatory default option.  The current beta model options of LOWWIND1 and LOWWIND2 would remain as beta model options.
Modifications are proposed to the AERMOD formulation to address issues with over-prediction for applications involving relatively tall stacks located near relatively small urban areas.
Regulatory default options in AERMOD to address plume rise for horizontal and capped stacks, with adjustments to account for the PRIME algorithm for sources subject to building downwash are proposed.  Currently, these sources types (POINTHOR and POINTCAP) are beta options.
A buoyant line source option, based on the Buoyant Line Point Source (BLP) dispersion model, is proposed to be incorporated in AERMOD.  AERMOD will incorporate the BLP dispersion model to account for buoyant plume rise from line sources.  The BLP option within AERMOD will utilize the standard meteorological inputs provided by the AERMET meteorological processor.
Proposed updates to the nitrogen dioxide (NO2) Tier 2 and Tier 3 screening techniques (described further below) are coded within AERMOD.
Status of AERSCREEN
Screening models or techniques are designed to provide a conservative estimate of concentrations.  AERSCREEN is the screening version of AERMOD and the preferred screening model for most applications in all types of terrain and for applications involving building downwash.  The EPA is proposing incorporation of AERSCREEN into the Guideline as the screening model for AERMOD.
In addition, AERSCREEN was updated to include inversion break-up and coastal fumigation – features that were part of the SCREEN3 dispersion model.
Updates to 3-Tiered Demonstration Approach for NO2
Impact of an individual source on ambient NO2 depends, in part, on the chemical environment into which the source’s plume is to be emitted.  Due to the complexity of NO2 modeling, a multi-tiered approach is used to obtain hourly and annual average estimates of NO2.  Since these methods are considered screening, their usage shall occur in agreement with the appropriate reviewing authority.
The tiered approaches for NO2 in the current version of the Guideline specifically targeted the annual standard.  As a result, several guidance memoranda have been issued by the EPA to further inform modeling procedures for sources demonstrating compliance with the 1-hour standard.
In addition to addressing both the 1-hour and annual NO2 standards, the EPA is proposing to make updates to Tiers 2 and 3.  For Tier 2, the EPA is proposing to replace the existing Ambient Ratio Method (ARM) - factors of 0.75 for annual and 0.8 for 1-hour - with a revised ARM2.  A recent study (Podrez, M. 2015. An Update to the Ambient Ratio Method for 1-h NO2 Air Quality Standards Dispersion Modeling. Atmospheric Environment, 103: 163-170) presented a new analysis of national levels of ambient ratios of NO2 to oxides of nitrogen (NOx), based on hourly data from the EPA’s Air Quality System (AQS).  Based on this analysis, a new second tier NO2 screening technique, ARM2, has been developed and incorporated into AERMOD.  ARM2 is based on hourly measurements of the NO2 to NOx ratios and provides more detailed estimates of this ratio based on the total NOx present.  With a slightly different implementation than the ARM2 discussed in the September 2014 memoranda from the EPA (Owen and Brode, 2014), the ARM2 discussed in the proposed Guideline has a minimum NO2 to NOx ratio of 0.5 instead of 0.2.  This is in line with the EPA default NO2/NOx in-stack ratio of 0.5 (used in a Tier 3 demonstration).
[bookmark: _GoBack]For Tier 3, the EPA is proposing that the existing detailed screening options of the Ozone Limiting Method (OLM) and Plume Volume Molar Ratio Method (PVMRM) be formally incorporated into the regulatory version of AERMOD (no longer alternative models).  Also for Tier 3, the EPA is proposing to incorporate a revised version of the PVMRM model option, referred to as PVMRM2.  PVMRM2 utilizes relative dispersion coefficients to estimate plume volume during convective conditions and total dispersion coefficients during stable conditions.  PVMRM2 is intended to mitigate potential over-prediction of NO2 conversion in multisource applications.
Below is the multi-tiered approach contained in the proposed Guideline:
Tier 1 – assume total conversion of NO to NO2.
Tier 2 – multiply the Tier 1 results by the ARM2, which provides estimates of representative equilibrium ratios of NO2/NOx values based on ambient levels of NO2 and NOx derived from national data from the EPA’s AQS.  The national default for ARM2 will include a minimum NO2/NOx ratio of 0.5 and a maximum ratio of 0.9.  The reviewing agency may establish alternative default minimum NO2/NOx values based on the source’s in-stack emissions ratio, with alternative minimum values reflecting the source’s in-stack NO2/NOx ratios.  These should be based on source-specific data, which satisfies all quality assurance procedures that ensure data accuracy for both NO2 and NOx within the typical range of measured values.  However, manufacturer test data, state or local agency guidance, peer-reviewed literature, or the EPA’s NO2/NOx ratio database may be used as sources of data.
Tier 3 – a detailed screening technique shall be applied on a case-by-case basis.  Because of the additional input data requirements and complexities associated with the Tier 3 options, their usage shall occur in consultation with the EPA Regional Office in addition to the appropriate reviewing authority.  The OLM and the PVMRM model options estimate NOx concentrations and then estimate the conversion of primary NO emissions to NO2, based on the ambient levels of ozone and the plume characteristics.  Both OLM and PVMRM require that ambient ozone concentrations be provided on an hourly basis and explicit specification of the speciation of the NO2/NOx in-stack ratios.
Status of CALINE3 Models
Currently, CALINE3 is identified as a preferred model for mobile source modeling for carbon monoxide (CO), particulate matter (PM), and lead (Pb).  The EPA is proposing to replace CALINE3 with AERMOD as the preferred model for determining near-field impacts for primary emissions from mobile sources, including PM2.5, particulate matter with a diameter of 10 microns or less (PM10), and CO hot-spot analyses.
Addressing Single-Source Impacts on Ozone and Secondary PM2.5
In the past, the EPA has explained that the “complex chemistry of ozone and secondary formation of PM2.5 are well documented and have historically presented significant challenges to the designation of particular models for assessing the impacts of individual stationary sources.”  As a result, there is no preferred modeling system or technique for estimating ozone or secondary PM2.5 for specific source impacts or to assess impacts from multiple sources.  For assessing secondary pollutant impacts from single sources, the degree of complexity required to assess potential impacts varies depending on the nature of the source, its emissions, and the background environment.
For this proposed revision to the Guideline, the EPA still has not designated a preferred model for single-source assessments of ozone or secondary PM2.5.  However, the EPA has determined that advances in photochemical modeling science indicate it is now reasonable to provide more specific, generally-applicable guidance that identifies particular models or analytical techniques that may be used under specific circumstances for assessing the impacts of an individual source on ozone and secondary PM2.5.  Photochemical grid models such as the Comprehensive Air Quality Model with Extensions (CAMx) and the Community Multiscale Air Quality (CMAQ) model treat emissions, chemical transformation, transport, and deposition using time and space variant meteorology.
To provide flexibility, the EPA is proposing a recommendation for a two-tiered demonstration approach for addressing single-source impacts on ozone and secondary PM2.5.  The appropriate tier for a given application should be selected in consultation with the appropriate reviewing authority and be consistent with EPA guidance (this is new draft guidance that was provided as a support document with the proposed revisions to the Guideline).
The first tier involves the use of technically credible relationships between precursor emissions and a source’s impact that may be published in the peer-reviewed literature; developed from modeling that was previously conducted for an area by a source, a governmental agency, or some other entity that is deemed sufficient; or generated by a peer-reviewed reduced form model.
The second tier involves application of more sophisticated case-specific chemical transport models (e.g., photochemical grid models) to be determined in consultation with the EPA Regional Office and conducted consistent with new draft EPA single-source modeling guidance.
In addition to these proposed recommendations, the EPA intends to pursue a separate rulemaking to establish a technical basis and new values for PM2.5 significant impact levels (SILs) and to introduce a new demonstration tool for PM2.5 precursors referred to as Model Emissions Rates for Precursors (MERP).  A MERP would represent a level of emissions of precursors that is not expected to contribute significantly to concentrations of secondarily-formed PM2.5.
Establishing a SIL and MERPs (as discussed above for PM2.5) is similar for ozone.
Status of California Puff Model (CALPUFF) and Assessing Long-Range Transport for Prevention of Significant Deterioration (PSD) Increment and Regional Haze
Currently, CALPUFF is the preferred model for long-range transport (i.e., source-receptor distances of 50 to several hundred kilometers).  The EPA is proposing that the Guideline no longer contain language that requires the use of CALPUFF, or another Lagrangian puff model, for long-range transport assessments.  The EPA is making this proposal in order to provide the model user community flexibility in estimating single-source secondary pollutant impacts, given the availability of more appropriate modeling techniques such as photochemical transport models.  Also, there are concerns about the management and maintenance of the CALPUFF model code, given the frequent change in ownership of the model code.
For long-range transport assessments, the EPA is proposing a screening approach where CALPUFF, along with other appropriate screening tools and methods, may be used to support long-range transport PSD increment assessments.  The proposed screening approach can be used to determine if a significant impact will occur with particular focus on Class I areas.
The first step of the screening approach relies upon the near-field application of the appropriate screening and/or preferred model to determine the significance of ambient impacts at or about 50 kilometers from the new or modified source.  If the analysis indicates there may be significant ambient impacts at this distance, further analysis is necessary.  For further assessment of Class I significance of ambient impacts or for cumulative increment analyses, there is not a preferred model or screening approach for distances beyond 50 kilometers under the proposed Guideline.  Thus, applicants must establish approaches (models and modeling parameters) on a case-by-case basis in consultation with the appropriate reviewing authority and EPA Regional Office to conduct the second level assessment.
Role of EPA’s Model Clearinghouse
Preferred models may be used without formal demonstration of applicability as long as they are used as indicated in each model summary in Appendix A of the Guideline.  In some cases, the Guideline requires review and approval of the use of an alternative model by the EPA Regional Office.  The EPA is proposing to codify the long-standing process of the EPA Regional Offices consulting and coordinating with the Model Clearinghouse on all approvals of alternative models or techniques.
The EPA established the Model Clearinghouse to serve a central role of coordination and collaboration between EPA headquarters and the EPA Regional Offices.  The Model Clearinghouse helps resolve issues that arise from unique situations that are not specifically addressed in the Guideline or necessitate the consideration of an alternative model or technique for a specific application or range of applications.
Based on the proposed language, for all approvals of alternative models or techniques, the EPA Regional Office will coordinate and shall seek concurrence with the EPA’s Model Clearinghouse.  All alternative model approvals will only be issued after consultation with the EPA’s Model Clearinghouse and formal documentation through a concurrence memorandum, which demonstrates that the requirements within Section 3.2 of the Guideline for use of an alternative model have been met.
The section on alternative models in the proposed Guideline emphasizes the procedure for implementing 40 CFR §51.166(l)(2) in PSD permitting (Texas rules do not incorporate this reference but contain similar language – 30 Texas Administrative Code §116.160).  This provision requires written approval of the Administrator for any modification or substitution of an applicable model.  The Regional Administrators are delegated authority to issue such approvals under Section 3.2 of the Guideline, provided that such approval is issued after consultation with EPA’s Model Clearinghouse and formally documented in a concurrence memorandum from EPA’s Model Clearinghouse, which demonstrates that the requirements within Section 3.2 for use of an alternative model have been met.
Updates to Modeling Procedures for Cumulative Impact Analysis
The EPA is proposing to make modifications regarding model inputs and background concentrations to provide clarity associated with input and database selection for use in PSD and SIP modeling.  Many of these revisions are based on the EPA clarification memoranda issued since 2010 that were intended to provide the necessary clarification regarding applicability of the Guideline to PSD modeling for new standards.
For the purposes of demonstrating National Ambient Air Quality Standards (NAAQS) compliance in a PSD assessment under the proposed Guideline, the regulatory modeling of pollutants shall use the emissions input data shown in Table 8-2 (of the Guideline) for short and long-term NAAQS.  The new or modifying stationary point source would be modeled with allowable emissions in the regulatory dispersion modeling.  As part of a cumulative impact analysis, Table 8-2 allows for the model user to account for actual operations in developing the emissions inputs for dispersion modeling of nearby sources (i.e., relying on actual emissions data), while other sources are best represented by air quality monitoring data.  Consultation with the appropriate reviewing authority is advisable on the establishment of the appropriate emissions inputs for regulatory modeling applications with respect to PSD assessments for a proposed new or modifying source.
As noted above, Table 8-2 makes a distinction between nearby sources and other sources for purposes of background concentrations as part of a cumulative impact analysis.  The EPA is proposing to revise recommendations on how to determine background concentrations in constructing the design concentration, or total air quality concentration, as part of a cumulative impact analysis for NAAQS and PSD increment demonstrations.  The proposed recommendations are for situations involving isolated single-sources and multi-source areas with an emphasis on how to determine which nearby sources to explicitly model, based on the concept of significant concentration gradients and the use of monitored background to adequately represent other sources.
Background and nearby sources:  These are individual sources in the vicinity of the source under consideration for emission limits that are not adequately represented by ambient monitoring data.  Typically, sources that cause a significant concentration gradient in the vicinity of the source under consideration for emission limits are not adequately represented by background ambient monitoring.  The ambient contributions from these nearby sources are thereby accounted for by explicitly modeling their emissions.
Background and other sources:  The ambient contributions from these sources are typically accounted for through the use of ambient monitoring data or, in some cases, regional-scale photochemical grid modeling results (use of photochemical grid modeling results is discussed further below).
In areas with an isolated source, determining the appropriate background concentration should focus on characterization of contributions from all other sources through adequately representative ambient monitoring data.  In most cases, the EPA recommends using data from the monitor closest to and upwind of the project area.  If several monitors are available, preference should be given to the monitor with the most similar characteristics as the project area (i.e., impacted by similar or adequately representative sources).  Determination of the appropriate background concentrations should be consistent with appropriate EPA modeling guidance and justified in the modeling protocol.
For multi-source areas, determining the appropriate background concentration involves:  (1) identification and characterization of contributions from nearby sources through explicit modeling, and (2) characterization of contributions from other sources through adequately representative ambient monitoring data.
AERMOD has the capability to pair modeled concentrations with monitored background concentrations on an hourly basis.  Considering the spatial and temporal variability throughout a typical modeling domain on an hourly basis and the complexities and limitations of hourly observations from the ambient monitoring network, the EPA does not recommend hourly or daily pairing of monitored background and modeled concentrations, except in rare cases of relatively isolated sources where the available monitor can be shown to be representative of the ambient concentration levels in the areas of maximum impact from the proposed new source.
In those cases where adequately representative monitoring data to characterize background concentrations are not available, the proposed Guideline notes that it may be appropriate to use results from a regional-scale photochemical grid model or other representative model application as background concentrations.  Be sure to coordinate with the appropriate reviewing authority if this approach will be considered.
The EPA is also proposing to provide a more definitive definition of the appropriate modeling domain and how to best characterize the various contributions to air quality concentrations within that domain.  The modeling domain is the geographic area for which the required air quality analyses for the NAAQS and PSD increments are conducted.  According to the proposed Guideline, when conducting a NAAQS or PSD increment assessment, the modeling domain or project’s impact area shall include all locations where the emissions of a pollutant from the new or modifying sources may cause a significant ambient impact.  This impact area is defined as an area with a radius extending from the new or modifying source to:  (1) the most distant point source where air quality modeling predicts a significant ambient impact will occur, or (2) the nominal 50 kilometer distance considered applicable for Gaussian dispersion models, whichever is less.
Updates on Use of Meteorological Input Data for Regulatory Dispersion Modeling
The proposed Guideline notes that the implementation of automated surface observing stations (ASOS) in recent years should not preclude the use of National Weather Service (NWS) ASOS data if such a station is determined to be representative of the modeled area.  Related to this, the proposed Guideline includes a recommendation to use the AERMINUTE meteorological data processor to calculate hourly average wind speed and direction when processing NWS ASOS data for AERMET.
The AERMINUTE processor was developed to reduce calm and missing hours by taking advantage of the availability of the 1-minute ASOS wind data to calculate full hourly average winds to replace standard hourly observations and reduce the number of calm and missing winds in AERMET processing.  The AERMINUTE processor, in most cases, should be used to process 1-minute ASOS wind data for input into AERMET when processing NWS ASOS sites.
For a near-field dispersion modeling application where there is no representative NWS station, and it is prohibitive or not feasible to collect adequately representative site-specific data, the proposed Guideline provides an option to use prognostic meteorological data for the regulatory modeling application.  The EPA released the Mesoscale Model Interface Program (MMIF) that converts the prognostic meteorological data into a format suitable for dispersion modeling applications.  When processing prognostic meteorological data for AERMOD, the MMIF should be used to process data to generate AERMET inputs and the data subsequently processed through AERMET for input into AERMOD.
The proposed Guideline notes that at least three years of prognostic meteorological data are required, and an operational evaluation of the meteorological modeling data for all model years (i.e., statistical or graphical) should be completed.
Transition Period for Applicability of Revisions to the Guideline
Though technically not a revision itself, the EPA did invite comment on whether it would be appropriate to apply a one year transition after the promulgation of the revised Guideline (i.e., from its effective data) such that applications conducted under the current Guideline with approved protocols would be acceptable during that period.

Second Type of Proposed Revision (Editorial Changes)

The EPA has also proposed editorial changes to update and reorganize information throughout the Guideline (to make it easier to use).  Below is a brief summary of some of the proposed edits from the preamble to the proposed Guideline:
Section 2 – Discussed the process by which models are evaluated and considered for use in particular applications.
Section 3 – In the current Guideline, Section 3 includes various requirements under recommendation subheading that were not clearly identified as requirements.  Proposed changes with the incorporation of requirement subsections to eliminate any ambiguity.
Section 4 – Incorporated the modeling approaches recommended for air quality impact analyses for the criteria pollutants of sulfur dioxide (SO2), CO, Pb, NO2, and primary PM2.5 and PM10.
Also, to provide clarity, added/incorporated requirement subsections.
For NO2, the ARM2 is proposed to be added as a Tier 2 option, and the Tier 3 options of OLM and PVMRM are proposed to become part of the regulatory version of AERMOD.
Section 5 – This section is now focused only on the modeling approaches recommended for ozone and secondary PM2.5.  While the proposed revisions to Section 5 do not specify a particular EPA-preferred model or technique for use in air quality assessments, a two-tiered screening approach is proposed for ozone and secondary PM2.5 with appropriate references to the EPA’s new draft single-source modeling guidance.
Section 6 – Proposed to more clearly address the modeling recommendations of other federal agencies, such as Federal Land Managers (FLMs) (and Air Quality Related Values [AQRVs]).  The model user should consult the appropriate federal or state agency to ensure the proper application and use of the models and/or technique.
Section 7 – Proposed to expand the recommendations for determining rural or urban dispersion coefficients to provide more clarity with respect to appropriate characterization within AERMOD.
Section 8 – Proposed extensive updates and modifications to Section 8 to reflect current EPA practices, requirements, and recommendations for determining the appropriate modeling domain and model input data from new or modifying sources under consideration for a revised permit limit, from background concentrations (including air quality monitoring data and nearby and other sources), and from meteorology.
Added/incorporated requirement subsections in place of previous recommendation subheadings.
With respect to background concentrations, included a more clear and comprehensive discussion of nearby and other sources.  This is intended to eliminate confusion on how to identify nearby sources that should be explicitly modeled and all other sources that should be generally represented by air quality monitoring data.  Also, a brief discussion for the use of photochemical grid modeling to appropriately characterize background concentrations has been included.
Proposed recommendation to use the AERMINUTE meteorological data processor to calculate hourly average wind speed and direction when processing NWS ASOS data for AERMET.
Proposed the use of prognostic meteorological data to provide meteorological input for regulatory dispersion modeling applications.
Section 9 – Provided an expanded discussion of receptor sites based on language from the current Section 7 and new considerations, given past practices of model users tending to define an excessively large and inappropriate number of receptors based on vague guidance.
Recommendations for NAAQS and PSD increment compliance demonstrations are proposed for revision to more clearly and accurately reflect the long-standing EPA recommendation and practice of performing a single-source impact analysis as a first stage of the NAAQS and PSD increment compliance demonstration and, as necessary, conducting a more comprehensive cumulative impact analysis as a second stage.

Concluding Remarks

There are a number of proposed changes to the Guideline and we are still early in the process.  The EPA is expecting a final rule package sometime in 2016, assuming no other unforeseen delays occur.  We will continue to review the proposed changes and determine how their potential effect on our pre-processed meteorological data sets, air quality modeling guidelines, etc.
