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1) On pages 3 and 4 (and on page 36), the draft protocol discusses the statistic for determining whether a BART-eligible source could be exempted from BART.  It is important that the protocol be as specific as possible so that VISTAS states will have a common basis for this determination.  For the BART exemption modeling with CALPUFF, EPA has recently attempted to clarify how to interpret the CALPOST output to determine the appropriate 98% value.  EPA appears now to be stating that the 8th highest day regardless of receptor should be selected.   
EPA has a precedent for a procedure dealing with a probabilistic 98% standard, that being the PM2.5 daily standard.  The BART implementation of using the highest 98% value in any year at all locations in the area of interest is inconsistent with the implementation of the PM2.5 daily standard, which is tracked at a given location.   The use of the results for different days from different areas in a Class I area as if they were all at the same location will certainly lead to a conservative result versus the use of each receptor individually, but the application in this manner is awkward and not scientifically intuitive.  This is especially true for very large Class I areas for which different days’ events can impact distinct areas of a large park (such as Shenandoah or Great Smoky Mountains National Park) that can be totally separate from each other in terms of visual experience.  Therefore, we advise VISTAS to use a receptor-by-receptor approach for assessing the 98% visibility impact, or at least to subdivide receptors in very large parks to individual viewsheds.  

There is also some confusion about how to interpret the 98% value if three years of modeling are done.  For the PM2.5 daily standard, the 98% value at each location is averaged over 3 years to obtain the appropriate value to compare to the standard.  For BART, EPA appears to be saying that one can either take the highest 98% (8th highest) prediction for each year in a 3-year period, or take the cumulative 98% value over 3 years (the 22nd highest).  However, consistent with the standard implemented for PM2.5, another option would be to average the results of each year modeled to determine the deciview change to compare with the exemption threshold of 0.5 dv. 
2) On pages 4 and 5, the draft protocol discusses how to determine the relative visibility benefits of BART vs. an alternative trading program.  There is a question about the need for modeling at all, and then whether to use a Lagrangian model like CALPUFF or a regional Eulerian model like CAMx.  For tracking progress under the Regional Haze Rule, VISTAS has decided to use a regional model because contributions from VOCs and ammonia are considered.  For the BART implementation, the pollutants of concern will be from industrial facilities and will encompass only SO2, NOx, and PM10.  CALPUFF is eligible for use for these pollutants in a visibility analysis, and it would possibly be preferable (and much faster for running 3 years) for a limited number of sources being evaluated for the BART and alternative cases.  CALPUFF would be especially appropriate if the distances from some sources to Class I areas were small, unless CAMx were to be run in a Plume-in-Grid configuration (which slows down the execution speed).

3) On page 5, the draft protocol mentions that the emission rate to be used in the BART exemption modeling is the highest daily value over a 5-year period, not including periods of start-up, shutdown, and malfunction.  In the event that the highest daily emission rate so determined is due to a fuel that was used on a rare or emergency basis, this factor should also be considered in determining the appropriate peak emission rate.

4) On pages 16 and 17 of the draft protocol, the overprediction potential (approaching a factor of 3-4) of CALPUFF at distances beyond 200 km is discussed.  Although puff splitting is an option in CALPUFF, it is our experience that this option is often not effective at alleviating the insufficient horizontal dispersion of the simulated plume.  In exemption modeling cases with long-range transport beyond 200 km where predicted 98% impacts from a BART-eligible source are on the order of 1.5-2 dv or less, but still above 0.5 dv, then additional refinements such as finer terrain resolution (which might improve horizontal dispersion) or an enhanced triggering of puff splitting (such as for all hours of the day) could be considered.
5) On pages 17 and 18, the draft protocol mentions the distance at which diffuse background haze is an issue to be addressed by CALPUFF.  At close distances it is possible that an elevated plume from a point source could also reduce visual range, albeit only in certain directions.  The plume visibility model PLUVUE II estimates visual range reduction for specific lines of sight.  (Note that in the present context, PLUVUE II should not be used to indicate whether a distinct plume is itself perceptible. This is because for the Regional Haze Rule implementation, we are not interested about seeing the plume directly, but rather the affect of the plume on visual range reduction.  Issues of plume perceptibility in Class I areas is more appropriately addressed through the Reasonably Attributable BART process, such as was done for a pulp mill near the Moosehorn Wilderness Area in Maine; see http://www.wrapair.org/forums/amc/projects/ra_bart_case/.)
The closest distance to which the CALPUFF is applicable, is where the modeled ground-level concentration is representative of the average concentration in the mixed layer. A plume rapidly becomes diffuse if it is emitted into a convective atmosphere, or if after some travel time the atmospheric conditions change from stable to convective within the layer occupied by the plume.  During the night, there is no visibility issue, but shortly after sunrise, before convective activity can affect the plume, a model like PLUVUE II would be appropriate.   The most constraining case would be for a plume emitted shortly before sunrise with a 1 m/sec transport speed in stability F conditions.  For a 3-hour transport with such winds before the stability changes, the travel time would be about 10 km.    Therefore, in most cases, regional haze issues can be addressed at distances at 10 km and above with CALPUFF.  This would take care of most BART sources, which are likely to be farther than 10 km from the nearest Class I area.  For sources closer than 10 km, it would seem appropriate to address their effect on the Class I area from seeing the direct plume with a model such as PLUVUE II.
6) On page 19, the draft protocol discusses the modeling of primary sulfate for BART issues.  Such modeling is routinely conducted for PSD modeling projects, and it is important in this regard to proportionately reduce the SO2 emissions so that the sulfur emissions are not double-counted as contributing both to SO2 and sulfate emissions.
7) On page 21, the issue of obtaining ozone concentrations for input to CALPUFF is discussed.    In many cases, available monitoring data is sufficient to provide reasonable coverage throughout the modeling domain.  In areas that lack coverage, “pseudo stations” could be generated, if necessary, using the relative ozone concentration relationships obtained from regional models between the actual monitoring sites and the sites where data needs to be generated.
8) On page 26 of the draft protocol, an IMPROVE formula (Equation 3-1) is presented that computes the total extinction from concentrations of several particulate species.  If a revised IMPROVE formula that changes some coefficients and incorporates fine sea salt concentrations is finalized, then this new formula should replace Equation 3-1.  If a revised IMPROVE formula is not adopted, it is still possible to incorporate naturally occurring salt particles into the current CALPOST processor.   Details for this procedure and information about other regional haze refinements are discussed in a 2003 Air & Waste Management Association conference paper by Paine et al. (attached as paper # 69470).
9) On page 30, a flowchart is presented that includes a screening step using a regional 12-km CALPUFF simulation as well as a fine-scale refined simulation.  The criterion for exclusion from BART for the screening test is proposed to be the highest deciview change rather than the 98% value.  Use of the highest rather than the 98% value could make the screening procedure too stringent and lead to an unnecessarily heavy workload for the refined analysis, especially since the fine-scale analysis often results in lower predictions due to better terrain resolution.   VISTAS should use the 98% statistic to exempt sources from BART using the 12-km database.

10) If a source that is eligible for BART is still not shown to be exempt using the fine-scale refined CALPUFF simulation, but wants to try a further refinement, the source should have the option of establishing a site-specific protocol with the state agency and presenting an independent analysis.  (This issue is brought up on pages 32 and 33 of the draft protocol.)

11) It is mentioned on page 37 of the draft protocol that CALMET output files for the 12-km screening analysis will be provided by Earth Tech.  Please clarify if and how individual sources could obtain a copy of these files (e.g., by sending an external hard drive to VISTAS).
12) On page 39 of the draft protocol, VISTAS is seeking comment on how to assign PM10 to its various components, especially without site-specific information.   It would be prudent for VISTAS to develop separate “model” speciation templates for different types of fuel consumption.  This can be based upon AP-42 guidance and data from recent PSD permit applications.  
13) On page 40 of the draft protocol, VISTAS is seeking comment for the screening analysis on the use of a constant background ammonia concentration vs. a temporally or spatially varying one.   The possible overprediction of nitrates in winter that is mentioned on page 22 of the draft protocol can be addressed by using a monthly variation of background ammonia concentrations.  The default values referenced in the IWAQM Phase 2 document are valid at 20 deg C, but the same document cites a strong dependence with ambient temperature, with variations of a factor of 3-4.  This same dependence is seen at the CASTNET monitor at Bondville, Illinois (see page 5 at http://www.ladco.org/tech/monitoring/docs_gifs/NH3proposal-revised3.pdf).   Other ammonia measurements that can be used as guidance are available from Dr. Jeff Collett and associates at Colorado State (who used coated annular denuders for the measurements).  The Collett data and two associated papers (provided as separate attachments) include some measurements taken at Great Smoky Mountains National Park and at Brigantine in the East and indicate ammonia concentrations that are generally well below 1 ppb. 
14) On page 40 of the draft protocol, it is proposed that the Rayleigh scattering value of 10 Mm-1 should be used for all Class I areas.  For those areas near sea level, it would be more appropriate to use a more realistic value which approaches 12 Mm-1, for the screening as well as the refined analysis.
15) On page 43 of the draft protocol, the issue for the refined CALPUFF runs of whether to use CMAQ-derived ammonia concentrations (perhaps averaged monthly for each Class I area) or those based upon CASTNet boundary conditions measurements is posed as an open question.  Consistent with the comment 12) above, VISTAS should make sure that the ammonia values to be used are generally consistent with the Collett measurements and with the expectation that ammonia concentrations in winter should be much lower than those in summer.
16) On page 44 of the draft protocol, a discussion of identifying sources of uncertainty in the modeling is proposed.  While a general discussion of this issue might be helpful for the generic VISTAS protocol, such a discussion is not usually presented in PSD permitting applications.  Modeling uncertainty is generally acknowledged and tolerated; making a larger issue of it can only serve to open the process up to additional challenges and time delays.  This analysis is also not required by the final BART rule for specific applications and would tend to draw from resources that will be stretched thin by all of the BART modeling.  Therefore, our recommendation is that such an uncertainty analysis should not be required for individual BART modeling assessments.

17) Appendix A describes the use of boundary conditions (e.g., CASTNet measurements) for the estimation of temporally and spatially varying background ammonia concentrations.  Questions brought up at the September 21 VISTAS meeting need to be addressed however.  One question is what to do about pollutant and ammonia sources within the modeling domain that are not considered in the boundary condition data.  In the SW Wyoming study cited by Earth Tech, the number of such sources within the modeling domain may have been limited, so ignoring them was not critical.  In the East, especially with substantial agricultural operations and many more emission sources, the sources within the domain could be quite important.    The CMAQ approach does consider all sources, so that method may have an advantage.  This method also offers a much simpler approach in that monthly average ammonia measurements can be considered for each Class I area.
18) Appendix B presents preliminary recommendations for computing 24-hour changes in light extinction for VISTAS.  EPA has recommended Method 6 (monthly average relative humidity data) rather than the Method 7’ proposed in the draft protocol.  While Method 7’ has the appeal of using hourly relative humidity and weather effects, it is not clear that the BART rule allows this method to be used in conjunction with the 98% statistic.  Therefore, EPA should be consulted on the acceptability of this combination before it is adopted by VISTAS.
19)  Regional haze involves light scattering by fine particles, which are caused by either direct or secondary particle formation from SO2, NOx, and direct PM emissions.  If prescribed emission limits for any source subject to BART are made for these three pollutants to address regional haze issues, then it is possible to show through dispersion modeling with CALPUFF how the prescribed emission controls compares with an alternative scenario for a single facility.  For example, suppose that for a fossil-fuel fired boiler, there are presumed direct PM emission controls are not installed, but instead, the SO2 (and/or NOx) controls go beyond the presumptive limits.  Then, modeling could be conducted to show that the additional reduction of secondary ammonium sulfate and ammonium nitrate particles more than offset the non-reduction of primary PM emissions in the areas of concern (e.g., the nearest PSD Class I areas).  This would be a way to show that an alternative (and presumably lower cost) approach for a given facility is acceptable, and it is in line with the BART trading rule proposals that does really require a formal trading program to implement.
20)  Consistent with the CENRAP RPO’s recent activities (see attached October 18, 2005 CENRAP draft document on emissions trading), we recommend that VISTAS use a general 10D rule (for all distances) to screen out small facilities from further BART consideration.  This procedure would add the potential annual emissions for all BART-eligible units of SO2 and NOx in tons per year and divide the total by 10.  If the distance to the nearest Class I area in kilometers is greater than this value, then the facility should be considered for exemption from BART.
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