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Dear Rosalina,
We have completed our review of the proposed VISTAS protocols. The VISTAS protocol is fairly general and does not provide specific recommendations for all CALPUFF modeling inputs.  It is stated that for each source-specific BART analysis, a separate protocol will need to be prepared and approved by the respective regulatory authority.  The site-specific protocol may deviate from the general protocol if and where conditions warrant, provided that the source provides adequate technical justification for any such deviations.  The appropriate Federal Land Manager (FLM) for the USDA Forest Service will want to review these site-specific modeling protocols.

A two-step CALPUFF modeling process is envisioned.  First, an initial screening analysis would be done using data developed on a “coarse-scale” 12 km grid developed for the VISTAS modeling domain.  The screening modeling would essentially use the 12 km grid MM5 data as the CALMET meteorological fields without additional adjustments, except for inclusion of buoy data for over water grids and in cases where the initial MM5 data may be on a grid larger than 12 km (2003 MM5 data are presently available only for a 36 km grid).  It is expected that a set of standard “coarse grid” CALMET files would be developed by VISTAS and the same CALMET files would be used for all of the initial screening analyses.  

Sources with possible visibility impacts based on the initial screening effort would be subject to “fine grid” modeling with CALPUFF.  In the “fine grid” modeling, the CALMET files would be developed using MM5 data as the “initial guess” and adjusted to fit available surface and upper air observations.  Some standard “fine grid” CALMET files may be developed by VISTAS (dependent in part on available resources), but these standardized CALMET files might not fit all site-specific modeling needs. 

The CALMET data would cover 2001, 2002, and 2003.  The modeling domain would extend to all Class I areas within at least 300 km from any BART-eligible source within the VISTAS domain.  CALPUFF could be run on a subset of the modeling domain for any particular source.
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In the screening modeling, any predicted CALPUFF impact above 0.5 dv during the three year period would require further review for BART eligibility.  In the “fine grid” modeling, the 

BART threshold would be based on the 98 percentile value meeting the 0.5 dv criteria, which would equate to the 8th highest day in each year.  VISTAS requested comment on whether the 98 percentile criteria should be based on individual years or be based on the composite of the three years of modeling.  The 0.5 dv criteria is roughly equal to a 5% change in light extinction.

VISTAS also requested comment on the designation of the appropriate background visibility concentration inputs, although it appeared that the recommendations were generally in favor of using the average of the “best 20% of days” to define background.

Emission inputs are to be based on the highest actual 24-hour average emissions over the last five years of data, which for most large emission units would be based on available CEMS data.  The 24-hour period is allowed to exclude start-up, shutdown, and malfunction.  The VISTAS recommendations on emissions inputs also include “particle speciation” as well as size speciation for the PM mass. 

The recommended VISTAS modeling approach is to employ the new AERMOD-type dispersion coefficients rather than the standard PGT dispersion coefficients. 

Various approaches for addressing background ammonia concentrations were discussed in the VISTAS protocol.

If a source is determined to meet the BART criteria, additional modeling will also be performed documenting the reduction in visibility impacts that would be achieved by application of BART controls.  VISTAS recommended that no changes in the modeling procedures occur between the pre-BART and post-BART modeling.

Specific Comments

1. Any uncertainties in the CALPUFF BART modeling should generally favor a conservative approach where there is uncertainty in the analytical methods or data inputs.  While the BART modeling analysis should strive for an accurate assessment of the visibility impacts from each source, it is recognized that any such modeling has inherent errors, which should be addressed in a manner that favors imposition of BART controls.

2. The development of standardized CALPUFF data should be pursued as it will aid in the consistency of analyses for different BART-eligible sources.  The use of the NOOBS approach for the “coarse-grid” CALMET modeling is generally acceptable to the FLM given that MM5 data were developed on a relatively tight grid (12 km).  The FLM is somewhat less comfortable with the NOOBS approach for the 2003 
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MM5 data given the 36 km resolution.  Depending on the availability of resources, we would suggest that development of a 12 km MM5 dataset over the VISTAS domain for 2003 would be an improvement and would provide more confidence in 

the NOOBS “coarse grid” data.  The FLM concurs with the VISTAS recommended approach to require use of observed surface and upper air data when developing the “fine grid” CALMET information.

3. VISTAS requested input on the selection of the appropriate background visibility conditions.  The FLM supports the “best 20% days” approach in defining background visibility for the BART analysis.  Any background visibility value not representative of relatively “clean” days would be contrary to the BART approach for evaluating impacts against “natural” conditions.  Also, in order to have an effective long-term visibility strategy, improvements in visibility are to be expected as the emission reductions attributable to BART begin to occur.  As such, BART judgments need to be made versus “clean” visibility background conditions in anticipation of such conditions occurring with greater regularity in future years.

4. The VISTAS protocol allows emission sources to exclude start-up, shutdown, and malfunction emissions, as is consistent with the BART regulations.  However, some power generation stations which are peaking units would be expected to undergo frequent periods of startup, which results in uncontrolled NOx emissions in the case of a combustion turbine.  The FLM view is that exclusion of start-up emission periods is not appropriate for sources such as peaking power units that undergo frequent periods of start-up.

5. The FLM endorses the VISTAS recommendations to include “particle speciation” and include emissions of any organic constituents which are a subset of the PM emissions.

6. The VISTAS modeling recommendations include separation of PM emissions by size classification.  The FLM opinion is that all “condensable” mass should be assigned to the “less than 0.625 micron” category unless the source can produce evidence of a different value based on emissions testing or other reliable information. This maintains conservatism in the analysis where there may be uncertainty regarding the exact size of condensable PM mass.  Although already noted in the VISTAS protocol, users applying this approach need to remember that the PM size classification from AP-42 and other reference documents should be applied only to the “filterable” PM mass.  Finally, the FLM recommends that any modeling using PM size classes specify an appropriate “mass mean diameter” within specified particle size range.  In many previous CALPUFF modeling analyses where this approach has been employed, PM within a particular size range were given a diameter equal to the top of the range.  In the FLM’s opinion, such an approach would overestimate PM deposition and result in possible underestimates of PM concentrations and the 
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resultant visibility impact.  The FLM will generally object to any CALPUFF modeling where the “mass mean diameter” has been set at the top of the size range.

7. The FLM does not believe that the AERMOD-type dispersion coefficients recommended by VISTA for CALPUFF modeling are appropriate as a general modeling recommendation.  As of this time, AERMOD has not yet been approved as a “guideline” model by EPA and as such, any inclusion of AERMOD-type dispersion in CALPUFF is inappropriate.  If and when AERMOD is approved for general use by EPA, the associated dispersion coefficients would be acceptable to the FLM for general use within CALPUFF, but not prior to that time.

8. The VISTAS protocol lists several possible approaches for addressing the background ammonia concentration in CALPUFF.  In general, the FLM favors any approach which yields reliable estimates of background ammonia that are representative of the entire plume trajectory from the source to the Class I area.  The FLM may object to any approach which focuses on background ammonia present solely at the Class I receptors as these concentrations may not represent the conditions to which a plume may be exposed during transport.  Sulfate and nitrate conversion occurs over the entire plume trajectory and not just at the endpoint of the trajectory.  Also, the FLM may object to any approach to specify background ammonia which relies on the measured CASTNET values.  The FLMs believe that CASTNET measurements have inherent errors and biases that tend to overestimate HNO3 and underestimate NO3 (some NO3 will volatilize to HNO3 within the sample after collection and before laboratory analysis).  Thus, applying CASTNET data to estimate background NH3 would tend to underestimate the ambient NH3 and would therefore underestimate visibility impacts.  As stated before, the FLM objects to any CALPUFF modeling approach which is believed to produce a bias toward underestimating visibility impacts.  
9. It is our understanding that the Protocol recommends calculating the change in deciview, for both screening and refined analyses, with CALPOST Method 6 using the EPA (2003) Class I area-specific monthly relative humidity values.  This is clearly articulated under the CALPOST configuration for Regional screening runs on page 40, but not under the Refined Modeling Procedures.  We recommend that Method 6 is clearly included in the configuration information for the Refined Modeling Procedures.
10. The FLM currently objects to any calculation of deciview change that would apply Method 7 or Method 7 Prime by itself.  These methods attempt to address the issue of “natural obscuration” solely by modifying the background visibility conditions in the CALPOST calculations.  This approach addresses only one of the CALPUFF modeling problems that occur when “natural obscurations” such as clouds and precipitation are present.  As stated in the VISTAS protocol, sulfate and nitrate 
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formation rates may increase greatly in the presence of liquid water vapor.  However, the increased sulfate/nitrate formation in the presence of liquid water is not simulated by CALPUFF.  Method 7 and Method 7 Prime modify the visibility extinction calculations such that the effects are generally lowered (with respect to change in dv), without accounting for the compensating effect of the increased sulfate/nitrate formation that occurs in the presence of liquid water.  Also, during periods of “natural obscuration”, the primary FLM interest would be in the visibility impacts that might occur during the non-obscured hours.  Method 7 Prime only changes the method by which the 24 hour dv change is calculated and does not appear to address this particular concern because the calculations still include “obscured” hours within the calculated 24-hour visibility estimate.  In addition, since the primary criteria for judging BART applicability is based on the 98 percentile value from the CALPUFF model, the highest predicted impact days (which tend to be those days where there is debate over the effect of “natural obscurations”) are not actually used in the final BART judgment.  In the FLM view, the 98 percentile threshold already provides some protection to the source against having a BART decision based on impacts during days with “natural obscuration”.  The application of Method 7 or Method 7 Prime has the effect of double counting the perceived importance of “natural obscurations” in the BART modeling.

11. Current light extinction efficiencies, the default EPA (2003) values, should be used unless IMPROVE recommendations are finalized in time for incorporation in the modeling.   The FLM concurs with VISTAS that the EPRI light extinction methods have not yet been sufficiently tested and evaluated to be recommended for general use in CALPUFF modeling.

12. If the background visibility conditions are adjusted for sea salt concentrations, the FLM recommendation is that such adjustments be limited to those Class I areas within 50 km of the coastline.  The FLM will generally object to any CALPUFF modeling which attempt to adjust the background aerosol concentrations for sea salt at inland Class I areas.

13. If the VISTAS recommendations are followed, each BART-eligible source will be submitting a separate modeling protocol for their particular CALPUFF analysis.  The FLM would appreciate the opportunity to provide review and comment on any source-specific modeling protocols.  These protocols should be as specific as possible and list the recommended input values for all critical CALPUFF modeling system inputs.  Any deviations from CALPUFF-default values or the general recommendations in the final VISTAS protocol will need to be fully explained and documented by the source.       
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Finally, VISTAS requested suggestions for presentation of the visibility results.  In addition to the methods presented in the Protocol, we suggest that screening results be presented in a 

table showing the source, maximum change in deciview at all appropriate Class I areas, and the number of days change in visibility is >0.5 dv, and >1.0 dv at each Class I area.  
If you have any questions regarding the USDA Forest Service response please contact Cindy Huber (540-265-5156) or myself (828-257-4815).
Sincerely yours,
/s/ Bill
WILLIAM JACKSON

Air Resource Specialist

USDA Forest Service

Cc:  James C. Brown

       Cindy Huber

       John Bunyak
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