[image: image1.png]CDanrl frxéz..mx




OAR Docket

United States Environmental Protection Agency

January 15, 2004

Page 11 of 11

July 15, 2004

OAR Docket 

United States Environmental Protection Agency 

Mail Code B102 

1200 Pennsylvania Avenue, N.W. 

Washington, D.C.  20460 





Re:
Docket ID No.  OAR-2002-0076 

OAR Docket:  


The Midwest Ozone Group is an ad hoc coalition of companies and organizations that are vitally interested in USEPA’s proposed revisions to the Regional Haze regulations and re-proposed Guidelines for Best Available Retrofit Technology (“BART”) as they appeared in the Federal Register published on May 5, 2004.  69 Fed. Reg. 25184.  


Midwest Ozone Group members own and operate numerous fossil fuel-fired steam electric units throughout the Midwest and Southeast that are capable of generating in excess of 95,000 MW of electricity.  


We are pleased to have the opportunity to comment on USEPA’s proposals and we ask that these comments be taken into account in revising the proposal before it is finalized.  


Our comments are organized as follows:  


A.
Modeling Requirements


B.
Group BART 


C.
Visibility-Impairing Pollutants 


D.
Non-Air Quality Environmental Impacts 


E.
Top-Down Technology Assessment 


F.
CAIR Satisfies BART for Steam Electric Generating Units


G.
BART – Eligibility 


A.
Modeling Requirements 


We recognize the effort that has been undertaken by USEPA to respond to the remand in American Corn Growers Ass’n v. EPA, 291 F.3d 1 (D.C. Cir. 2002), by creating a mechanism by which an assessment can be made of whether a potential BART-eligible source causes or contributes to visibility impairment at federally mandated Class I areas.  The mechanism proposed by USEPA to accomplish this objective, however, is flawed in several areas that will now be the subject of our on-going comments.  


To assist in the preparation of these comments, the Midwest Ozone Group retained Ralph E. Morris of ENVIRON International Corporation (ENVIRON).  The following are the highlights of the comments developed by ENVIRON.  A complete copy of ENVIRON’s comments on this proposal is attached.  


1.
Need for Flexibility in BART Air Quality Modeling Approach:  States and Stakeholders must have the flexibility of using the most appropriate air quality modeling tools for the modeling components of the Proposed Rule, with EPA review and approval, including models and procedures that are more scientifically advanced than the CALPUFF model and its derivatives proposed for use in the Proposed BART Rule.


2.
Inconsistencies in preamble and Proposed BART Rule:  There are inconsistencies in the preamble to the Proposed BART Rule and in the regulatory language of the Proposed BART rule on the proposed potential air quality modeling approaches.  Although the preamble allows the use of “CALPUFF or other EPA-approved model,” the Proposed Rule is much more restrictive as it requires that states or sources “Run CALPUFF…” without mention of the option of using alternative, more scientifically valid air quality models.


3.
Need for Modeling Protocol when Performing BART Modeling Analysis:  A Modeling Protocol should be required of all States and Stakeholders who are performing the BART modeling analysis in all cases in order for all interested parties (e.g., EPA, States, Federal Land Managers, environmentalists, stakeholders, etc.) to have a chance to understand the modeling approach, how the results will be used, and allow comments on the procedures prior to the publication of the final results.  As currently written, the Proposed BART Rule only requires a Modeling Protocol when a source is simulating visibility at Class I areas that is 200 km or more downwind of the source.  Given the different modeling options and uncertainties in the procedures used to calculate visibility in the Proposed Rule and the arbitrary nature of the 200 km downwind distance threshold, we recommend that the Proposed BART Rule require a Modeling Protocol be prepared for all of the BART modeling analysis studies.


4.
Inconsistencies Between the Proposed BART Rule Modeling Approach and EPA’s Modeling Guidelines and Draft Fine Particulate and Regional Haze Modeling Guidance:  There are inconsistencies between the modeling approach in the Proposed BART Rule and EPA’s Air Quality Modeling Guidelines and EPA’s draft fine particulate and regional haze modeling guidance.  EPA’s air quality modeling guidance lists CALPUFF as the preferred model for estimating PSD and NAAQS pollutant concentrations of primary pollutants at distances greater than 50 km or less than 50 km on a case-by-case basis.  However, EPA’s draft fine particulate and regional haze modeling guidance specifically states that Photochemical Grid Models (PGMs) be used for simulating secondary PM (e.g., SO4 and NO3) and that Lagrangian models (like CALPUFF) be used just for primary emitted species (e.g., SO2 and PM).  As currently written, the Proposed BART Rule would not allow the use of the EPA preferred PGMs for the BART modeling analysis and instead specifies an air quality modeling approach (CALPUFF) that is specifically identified in EPA’s modeling guidance as being inappropriate for simulating secondary PM (e.g., SO4 and NO3).  Increasing the flexibility in the potential modeling approaches and requiring the development of a Modeling Protocol to allow EPA and others to review the proposed modeling approaches would alleviate the current inconsistencies and contradictions between the Proposed BART Rule and EPA’s air quality modeling guidelines and draft fine particulate and regional haze modeling guidance. 


5.
Need to Define “EPA-Approved Model”:  The preamble to the Proposed BART Rule allows the used of “CALPUFF or other EPA-approved model”.  It is unclear what is meant by “other EPA-approved model” and what process a model needs to go through to be an “EPA-approved model” for performing the BART visibility calculations.  EPA currently has no preferred model for simulating secondary PM and visibility.  As noted above, EPA’s modeling guidelines specifically states that CALPUFF is not a preferred model for air quality related values (AQRVs) (i.e., visibility) and EPA’s draft regional haze modeling guidance states that Lagrangian models such as CALPUFF should not be used for simulating secondary PM.  There are several models that could be used in the BART analysis that represent much improved science over CALPUFF.  The requirement of a Modeling Protocol for the BART modeling analysis will allow EPA to comment on a case-by-case basis to determine whether the models and modeling approach being proposed by the States or Stakeholders would be EPA-approvable.


6.
Proposed Procedures for Estimating Visibility Impairment Needs to be Delineated:  Although the Proposed BART Rule states that “CALPUFF” (Appendix Y to the Proposed BART Rule) “or other EPA-approved model” (preamble to the Proposed BART Rule) be used in the BART visibility modeling, the procedures for converting the CALPUFF, or other model, PM concentration estimates into visibility impairment estimates are not discussed in the Proposed BART Rule.   However, in a companion document to the Proposed BART Rule, example BART modeling is presented using the CALPUFF model whose output is processed to visibility estimates using the procedures provided in the Federal Land Managers Air Quality Related Values Workgroup report.  These procedures are designed to assess the potential visibility impacts of a new source as part of the New Source Review/Prevention of Significant Deterioration (NSR/PSD) process.  Thus, the visibility comparisons are made against the Regional Haze Rule (RHR) 2064 visibility goal of natural conditions (no man-made impairment).  The BART determination is quite different as it is looking at sources that are approximately 3-4 decades old (i.e., in existence during 1962-1977) and will not be around much longer, let alone in 2064 when the RHR requires natural conditions be achieved.  As stated in the CAA, BART is required for any BART-eligible source that “emits any air pollutant which may reasonably be anticipated to cause or contribute to any impairment of visibility in any such area”.  Thus, the CAA is very explicit in this requirement of a potential BART-eligible source that needs to assess whether it currently causes or contributes to visibility impairment at a Class I area, not the FLAG procedures that provide conservative estimates whether a proposed new source has the potential to contribute to visibility impairment sometime in the future.  Thus, different procedures should be used to assess the visibility impacts of a potential BART-eligible source that is 3-4 decades older than a new source that accounts for current visibility conditions, not the hypothetical future-year natural conditions in the FLAG approach.


7.
Definition of Natural Visibility Conditions:  The Proposed BART Rule states that a BART source’s visibility estimates be compared against “Natural Visibility Conditions” in a Class I area which is defined as “those conditions that are estimated to exist in a given Class I area in the absence of human-caused impairment” and references the EPA document “Guidance for Estimating Natural Visibility Conditions Under the Regional Haze Rule”.  The definition of natural conditions is based on the work by Trijonis, et al.  However, this definition is based solely on an estimated level of clean background PM concentration and relative humidity and ignores many other natural causes of visibility obscuration that are not due to “human-caused impairment,” including:

· The effects of naturally occurring sea salt (sodium chloride) from the ocean and wind blown dust off of alkaline flats in the west.

· The effects of visibility obscuration due to naturally occurring wildfires that have been suppressed over the last several decades due to human intervention. 

· The effects of naturally occurring wind blown dust, geogenic activity, seeps, earthquakes, severe weather phenomena (tornados, hurricanes, etc.), and non-human living creature emissions (e.g., ammonia, soil disturbance, etc.).

· The effects of naturally occurring meteorological phenomena of fog, clouds, rain, snow, etc. that obscure visibility.  

Natural visibility conditions must include all natural phenomena not due to man-made impairment including naturally occurring particles (e.g., due to sea salt, volcanoes, wind blown dust and wildfires) and naturally occurring atmospheric liquid water content (LWC) (e.g., rain, snow, clouds, fog, etc.).

8.
Extinction Coefficients to Convert Particulate Matter Concentrations to Extinction are Overstated:  The FLAG (2000) report specifies extinction coefficients be used to convert particulate matter (PM) species concentrations to visibility extinction that include a value of 3.0 to convert dry particulate SO4 and NO3 concentrations (in μg/m3) to extinction (in Mm-1).  More recent scientific evidence suggests that a SO4 and NO3 dry extinction coefficient of 2.5 is more appropriate.  The Proposed Rule should allow the flexibility for States and Stakeholders to use the latest best scientific information in their visibility calculations that should be described in the Modeling Protocol prior to performing the analysis to allow review and comment.

9.
Treatment of Relative Humidity (RH) Adjustment Factors:  SO4 and NO3 are hygroscopic PM compounds whose level of visibility impairment depends on the level of atmospheric water vapor that is accounted for by applying a relative humidity adjustment factor [f(RH)] to the SO4 and NO3 dry extinction.  The RH factors estimate increasing extinction with increasing RH that is exponential at high RH.  The FLAG (2000) document recommends a cap on the RH of 98%; the SO4 and NO3 extinction coefficient at 98% RH will be 18 times greater than the “dry” value at 50% RH or less.  This can greatly overstate the visibility impacts due to a SOx/NOx source because: (1) The incorrect and inaccurate CALPUFF aqueous-phase chemistry will produce enhanced SO4 formation rates under high RH (see ENVIRON’s Comment 4.4 and Section 4); and (2)  RH measurements have an uncertainty of approximately +/-5% above RH of 80%, a measured RH value of 98% that is actually 93% would overstate the visibility extinction due to SO4 and NO3 by a factor of 2.6.  To reduce the sensitivity of this inaccuracy in the visibility calculations, a lower cap of the RH such as 90% as recommended by White should be used in the f(RH) calculations.

10.
Threshold for Visibility Impairment Below Level of Perception:  The Proposed Rule is proposing a 0.5 deciview (dV) change “as the threshold for determining that an individual source is causing a visibility impairment at a Class I area.” This is based on a National Acid Precipitation Assessment Program (NAPAP) document over a decade old that states that a 5% change over background visibility “will evoke a just noticeable change in most landscapes” (NAPAP, 1990/1991).  This is despite the fact that the paper that introduces the deciview (dV) visibility index used in the RHR states that “a 1 to 2 dV difference corresponds to a small, visibly perceptible change in scene appearance” (Pitchford and Malm, 1994).  More recently, Henry (2002) has found that a 1 dV change is never noticeable and that the deciview level that can be detected by a viewer varies over a range of 2 to 10 dV.  Thus, the 0.5 dV change threshold to define when a potential BART-eligible source causes or contributes to visibility impairment at a Class I area is not appropriate as it is not perceptible.  Based on Pitchford and Malm (1994) and Henry (2002), a 2.0 dV change threshold would be more appropriate threshold level of perceptibility.

11.
No Visibility Threshold Proposed for Defining Visibility Improvements due to BART Controls:  The Proposed BART Rule proposes a visibility threshold to determine when a source causes or contributes to visibility impairment at a Class I area; however, no threshold is proposed to determine whether BART controls on a specific BART-eligible source results in a visibility improvement.  Clearly, if the BART controls result in no perceptible improvement in visibility at a Class I area, then it is not a cost-effective strategy for improving visibility at Class I areas because it will have no perceived impact.  Based on Pitchford and Malm (1994) and Henry (2002) a 2 dV threshold of perception would be appropriate, with a 1 dV threshold providing a margin of safety.

12.
Maximum Actual Instead of Maximum Allowable Emissions Should Be Used in the Modeling:  To model whether a potential BART-eligible source causes or contributes to visibility impairment and the visibility improvements due to the implementation of BART controls on the BART-eligible source, the Proposed BART Rule proposes to use the “current allowable emissions level”.  For many potential BART-eligible sources the “current allowable” or maximum potential to emit (PTE) emissions rate is a permitted maximum emissions rate that is much greater than actual emissions of the source.  As clearly stated in the CAA, a BART-eligible source is a source that “emits any air pollutant which may reasonably be anticipated to cause or contribute to any impairment of visibility in any such area”.  This statement does not discuss the potential to emit, but whether a source’s actual emissions have the potential to cause to contribute to visibility impairment at a Class I area.  States and sources should have the option of using maximum actual emissions, rather than maximum allowable or PTE emissions in their BART analysis, provided that the source is willing to adopt these maximum actual emissions as a maximum permitted emissions rate.

13.
CALPUFF Model Uncertainties, Limitations and Bias Limits Should Limit its use as a Screening Model with More Scientifically Valid and Refined Modeling Approaches Should be Allowed and Even Encouraged in the Proposed BART Rule:  The CALPUFF model contains numerous uncertainties and simplification it its treatment of secondary PM formation that make it an inaccurate model for estimating the visibility impacts of emissions due to potential BART sources.  Fortunately, many of the technical limitations of the CALPUFF model will result in a conservative (i.e., tending toward overestimates) of the SO4 and NO3 fine particulate concentration estimates and consequently visibility estimates due to emissions from potential BART eligible sources.  Thus, the “CALPUFF analysis” and “CALPUFF Screening Analysis” modeling approaches, as well as derivative approaches, suggested in the Proposed BART Rule should all be viewed as conservative screening approaches and States and stakeholders should be allowed to use more advanced and accurate air quality modeling techniques that have better scientific representations of atmospheric processes including simulation secondary SO4 and NO3 formation.

14.
EPA’s Draft Fine Particulate and Regional Haze Modeling Guidance Recommends CALPUFF be Used Solely for Primary PM Components:  EPA’s draft modeling guidance for regional haze model that is referenced in EPA’s air quality modeling guidance recommends that “regional scale photochemical grid models” be used to “estimate the effects of a control strategy on secondary components of particulate matter” (including SO4 and NO3) and Lagrangian models such as CALPUFF be used solely to estimate “changes in primary components” of PM.

15.
CALPUFF MESOPUFF-II Chemistry Algorithms Based on Out-Of-Date Science Over Two Decades Old:  The CALPUFF MESOPUFF-II chemistry algorithms were developed using linear regression equations of four environmental variables on 144 simulations of a photochemical box model using an out-of-date photochemical mechanism that is over two decades old.  

16.
Conditions Under Which the CALPUFF Chemical Mechanism Were Developed Are Not Applicable for Many Potential BART-eligible Sources:  The CALPUFF MESOPUFF-II chemical mechanism was developed using a minimum temperature of 50 degrees F (10 degrees C) that is much warmer than typically occurs at the locations of many potential BART-eligible sources during large periods of the year, and under ambient background VOC concentrations representative of the urban environment, whereas most potential BART-eligible sources will be located in rural areas.

17.
CALPUFF Aqueous-Phase Chemistry Algorithm Incorrect:  The CALPUFF MESOPUFF-II treats the aqueous-phase conversion of SO2 to SO4 based solely on the hourly surface measured relative humidity (RH), which is a measure of atmospheric water vapor (at a given temperature and pressure).  In reality, aqueous-phase chemistry is affected by atmospheric liquid water content (LWC) (i.e., water droplets) and is not affected by RH.  Thus, the CALPUFF aqueous-phase chemistry parameterization is incorrect. 

18.
The CALPUFF Chemistry Fails to Account for the Effects of NOx and Oxidant Limiting on Sulfate Formation:  Many potential BART-eligible sources will be point sources that emit SO2 and NOx.  It is a well-known fact of photochemistry that in a NOx point source plume, ozone is titrated and photochemistry is shut down due to the high NOx concentrations.  CALPUFF fails to account for the NOx effect resulting in overstated SO4 and NO3 formation rates under high NOx conditions.  Furthermore, in such conditions, aqueous-phase chemistry will also be very slow due to a lack of photochemical oxidants (e.g., H2O2 and ozone); however, the CALPUFF chemistry does not account for such oxidant limiting effects.

19.
CALPUFF Overestimation Bias at Downwind Distances Beyond 200-300 km:  The IWAQM (1998) testing and evaluation of the CALPUFF modeling system for inert tracer compounds found that it overestimated observed values at downwind distances beyond 200-300 km.  For example, comparisons against the CAPTEX inert tracer measurement “suggest that CALPUFF tends to overestimate surface concentrations by a factor of 3 to 4”.

20.
The CALPUFF Model will Overstate SO4 and NO3 Concentrations for Many Potential BART-Eligible Sources:  The above limitations and uncertainties in the CALPUFF modeling system introduce an overestimation bias of fine particulate SO4 and NO3 concentration and, consequently, visibility estimates under most conditions.  The higher than actual temperatures and high background VOC used to develop the chemistry algorithms results in an overstatement of SO4 and NO3 formation rates.  The failure to account for NOx effects and oxidant limiting will overstate the SO4 and NO3 formation rates.  The overestimation of inert compounds at downwind distances beyond 200-300 km will overstate SO4 and NO3 concentration estimates, and the incorrect and inaccurate CALPUFF aqueous-phase chemistry that does not  include oxidant limiting effects introduces uncertainty in the model that cannot be quantified.  Again, this overestimation bias does not mean that CALPUFF cannot be used as part of the BART process.  In fact, a level of overestimation bias may be desirable for a screening model. States and stakeholders must be allowed to use more scientifically correct air quality modeling approaches that adhere to EPA’s regional haze modeling guidance if desired.

21.
More Advanced PGMs Routine Run for the Annual Cycle:  A common theme in the Proposed BART Rule modeling discussion is use of simplified modeling approaches, including “CALPUFF analysis,” CALPUFF Screening Analysis,” generic look-up tables based on CALPUFF, and emissions divided by distance lists with arbitrary significance threshold.  These approaches appear to ignore the recent advances on one-atmosphere photochemical grid models (PGMs) that are routinely applied across the annual cycle.  One-atmosphere ozone/PM/visibility models, such as EPA’s Models-3 CMAQ and the CAMx models, have been applied for annual periods for  1996 (EPA and WRAP), 2001 (EPA) and 2002 (WRAP, VISTAS, MRPO, WIDNR).  In addition, PM and visibility source apportionment capabilities have been implemented in photochemical grid models and are being used by WRAP (TSSA in CMAQ) and the MRPO (PSAT in CAMx).  Thus, advanced modeling techniques using PGMs are available that can be used in the BART modeling process to provide a more accurate and refined estimate to those obtained using CALPUFF.

B.
Group BART 

USEPA proposes three options by which a state could determine whether emissions from a BART-eligible source cause or contribute to visibility impairment in a listed mandatory class I Federal area.  A source which causes or contributes to such an impairment becomes subject to BART.  The three mechanisms proposed by USEPA are:  

1.
The state may choose to consider that all BART-eligible sources in the state are subject to BART.  

2.
The state may choose to demonstrate, using a cumulative approach, that none of its BART-eligible sources contribute to visibility impairment.  

3.
The state may choose to determine which sources are subject to BART through the use of an individual exemption process.  

We agree that the second and third options have merit; however, there is no authority for the first option.  

The Clean Air Act is very specific that a source is subject to BART requirements only if, among other things, the emissions from that source may cause or contribute to the impairment described in the Act.  CAA §169A(b)(2)(A).  EPA’s attempt under the first proposal to assess contribution on the basis of aggregated emissions of all BART-eligible sources has no legal support and was rejected by the D.C. Circuit in American Corn Growers Ass’n. 

C.
 Visibility-Impairing Pollutants

USEPA has proposed that ammonia not be considered a visibility-causing pollutant and that VOC not be considered a visibility-causing pollutant in rural areas.  

While we recognize that in the context of a BART rule, ammonia is not a significant emission from point sources (the subject of the BART rule) and that VOC emissions from point sources in rural areas are also likely to be small, we are concerned that the preamble discussion in the proposal seems to suggest a broader result.  

Indeed, during a recent briefing of VISTAS by USEPA, participants were informed that USEPA is looking beyond the BART rule when it proposes to treat ammonia and VOC as not being visibility-impairing pollutants.  

Our experience with the several RPOs convinces us that it will be necessary to continue to better understand the role of ammonia and VOCs in impairing visibility.  

We urge USEPA to provide that states and RPOs are encouraged to continue their investigation of these pollutants and where appropriate to include controls on those pollutants in any SIP submittals that may be made to address visibility.  With such a provision made, we would have no objection to the proposals to reduce or eliminate the inclusion of ammonia and VOCs in the BART rule.  

D.
Non-Air Quality Environmental  Impacts

In assessing the impact of this proposal, USEPA has proposed to take account not only adverse effects, but also, beneficial effects of the proposal.  We are concerned about USEPA’s approach because of the apparent inconsistency with the Clean Air Act which provides that in determining BART, the state shall take into consideration, among other factors, “the costs of compliance, the energy and nonair quality environmental impacts of compliance.”  CAA §169A(g)(2) (emphasis added).  This language clearly contemplates that only adverse effects may be considered.  There is no statutory authority for beneficial effects to be included in assessing the merit of the rule.  

E.
Top-Down Technology Assessment

EPA has stated a preference for states to make BART determinations utilizing a “top-down” approach.  69 Fed. Reg. 25197-98.  We are concerned about this proposal only to the extent that it raises the possibility that EPA might be encouraging states to make BART determinations without applying all of the factors mandated by the Clean Air Act for such determinations.  

One of those factors requires the states to evaluate the visibility impacts of applying controls, necessitating the comparative evolution of various control options.  

EPA should make it clear in its final action, that all five factors must be addressed in whatever method is selected.  

F.
CAIR Satisfies BART for Steam Electric Generating Units

EPA has stated its conclusion that the CAIR (or IAQR) as proposed is clearly better than BART for those affected EGUs in the affected states to be covered under the CAIR.  

We support EPA’s conclusion and urge that EPA’s final action encourage states to participate in a national trading program, rather than to work through a series of regional programs.  Attention should be given to allowing appropriate provisions for other sources to “opt in” and to thereby satisfy BART requirements by participating in the trading program.  

G.
BART – Eligibility


1.
Clarification of emission units.

We urge EPA to clarify that the only emission units at a power plant that would be considered in determining BART-eligibility would be those emissions units that are fossil fuel-fired and which produce steam for the generation of electricity for sale.  Emission units, such as, simple cycle combustion turbines, internal reciprocating combustion engines, and auxiliary boilers with heat input less than 250 mmBTU/hour would not meet the threshold for BART-eligibility (i.e., fossil fuel-fired steam electric plants with heat inputs of greater than 250 mmBTU/hour).  

2.
BART determinations should be subject to a de minimis pollutant exemption.  

EPA proposes to allow states to define for visibility-impairing pollutants a de minimis level below which BART determinations would not need to be made.  We support the establishment of a de minimis level for purposes of this determination with the understanding that it would not exceed the PSD significance levels.  The establishment of such de minimis levels would conserve agency resources by pursuing activities that would not likely result in any improvement of visibility.  Such a de minimis provision should be included in the BART determination of the guidelines, rather than leaving it in the BART-eligibility portion of the guidelines.  

We appreciate the opportunity to offer these comments, and we urge that the final rule be revised to reflect these comments.  





Very truly ours,
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