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May 30, 2013

George Bridgers

Air Quality Modeling Group

U.S. Environmental Protection Agency
Mailcode: C439-01

109 T.W. Alexander Drive

Research Triangle Park, NC 27709

Re: Draft Guidance for PMs Permit Modeling

Dear Mr. Bridgers:

The Northeast States for Coordinated Air Use Mamegge (NESCAUM) offers the following
comments on thBraft Guidance for PMs Permit Modeling“*Draft Guidance”) that was
released by the U.S. Environmental Protection Ag€B®A) for public review on March 4,
2013. NESCAUM is the regional association of ailtygamn control agencies representing
Connecticut, Maine, Massachusetts, New Hampshieg; dersey, New York, Rhode Island, and
Vermont.

NESCAUM thanks the EPA for its efforts in develapithis Draft Guidance and encourages the
EPA to release its Final Guidance at the earliestticable date after incorporating stakeholder
comments. NESCAUM also encourages the EPA to ppppnsamendment to the Guideline on
Air Quality Modeling (40 CFR Part 51 Appendix W¥eeencing the Final Guidance to provide
clear and consistent requirements for permittinth@uties and applicants.

I ntroduction

Stationary sources that seek a Prevention of Sogmif Deterioration (PSD) permit must submit
an application to the appropriate permitting autijoihe application must demonstrate that
violations of the national ambient air quality stards (NAAQS) for particulate matter with
aerodynamic diameter less than 2.5 micrometers @PMill not occur as a result of the
construction and operation of the source. As ssigte permitting authorities and permit
modelers must have clarity about what is requicesuiccessfully demonstrate that M
emissions for new projects will not pose healthgi® surrounding areas.

The release of the Draft Guidance is a step tovudfitling the EPA’s pledge to supply states
with additional recommendations for modeling anialyg PM, s compliance demonstrations,
especially with regard to secondary formation of.RMs described in the memorandum by
Stephen Page dated March 23, 2010. The Draft Gogdalso conforms with the EPA’s

commitment to evaluate updates to the ER@(sdeline on Air Quality ModelAppendix W of
40 CFR 51 to incorporate new analytical techniquemodels for ozone and secondaryRMs
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appropriate, consistent with the EPA’s Januaryd4,22grant of a petition for rulemaking on
behalf of the Sierra Club. The EPA solicited feezkban its development of the Draft Guidance
at multiple public forums, including the EPA’s"iModeling Conference in March 2012.

NESCAUM offers eight comments in response to tleessment methods described in the Draft
Guidance, the process for selecting the assessnethbd, and the thresholds at which the
methods are applicable. Our comments also addresaadeling for PMs increments, as
described in Section V of the Draft Guidance.

1. Revising Precursor Emission Thresholdsin the Assessment Cases

Background: In its Draft Guidance, the EPA des@ifmeir “assessment cases” that define what
air quality analyses (if any) an applicant woul@&téo conduct to demonstrate compliance with
the PMs NAAQS. These are outlined in Table II-1 on pageoiéhe Draft Guidance, and
describe the four scenarios in which direct emissiof PM s are above or below a Significant
Emission Rate (SER) of 10 tons per year (tpy) angs&ions of nitrogen oxides (NOXx) or sulfur
dioxide (SQ) (which are precursors to secondaryRN¥brmation) are above the SER of 40 tpy.
Cases 3 and 4 describe the situation in which eéoms®f either NOx or SQprecursor species
are above the SER of 40 tpy.

Comment: Based on photochemical modeling experieiiten the NESCAUM states, the near-
source secondary PMimpacts from sources with limited BMprecursor emissions (e.g., 100
tpy or less) is very low. NESCAUM recommends tlnat EPA perform photochemical modeling
to develop emissions thresholds that more accyregélect the emission levels at which
precursor emissions may be important for near-souwnpacts. NESCAUM further encourages
the EPA to work with the states to develop staeeHjg or region-specific analyses that will
indicate the importance of local conditions to fitbenation of secondary PM and possibly set
state- or region-specific thresholds based on thaagy/ses.

2. Section [11.2.1 Qualitative Assessment

Background: The first approach for assessing thgaots of precursor emissions on secondary
PM, s formation that the EPA suggests in its Draft Guoixkais a qualitative analysis. Section
[11.2.1 of the Draft Guidance provides informatiabout the qualitative assessment process, both
when it is to be selected and how it is to be perém.

In introducing the qualitative assessment, the BR#es the following:

In a number of NAAQS compliance demonstrations iragg an assessment of the
impact from secondary PM formation, it is anticipated that a holistic quative
analysis of the new or modifying emissions sourte the atmospheric environment in
which the emissions source is to be located wificaifor determining that secondary
PM, s impacts associated with the source’s precursos®ans will not cause or
contribute to a violation of the 24-hour or annB&, s NAAQS (p.25, lines 13-18).
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The EPA indicates that a modeling protocol shontidude a detailed conceptual description of
the background air pollution concentrations anthefnature of the emissions sources
surrounding the new or modifying emissions soufte conceptual description is to be
comprised of the following types of information:

* current PM s concentrations in the surrounding region;
» current NAAQS-form relevant design values for M

» seasonality in Pl concentrations;

» speciated composition of current PMevels;

* long term trends;

» background concentrations of precursor speciekjdimg ammonia, volatile organic
compounds (VOCs), and ozone;

* mitigating factors such as low ammonia levels ttwatld limit secondary formation;

* regionally representative meteorological conditiagsociated with time periods of
higher and lower ambient 24-hour averageBbbncentrations, including temperature
inversions, stagnant high pressure systems, etc.;

» adescription of how any meteorological factorslddmmit or enhance the formation of
secondary PMs from precursor emissions; and

* an analysis of existing photochemical grid modelmthe context of understanding the
general response of secondaryRNbrmation to significant changes in regional
precursor emissions.

Finally, the qualitative assessment describederitaft Guidance also includes a narrative
description of how the secondary PiMormation resulting from precursor emissions could
contribute to existing regional Pilevels.

Comment: Based on the range of scenarios in whishguidance will be applied, NESCAUM
requests that the EPA consider the qualitativesassent as one option that may be applied in a
weight-of-evidence type of analysis. For areaslimctv a qualitative analysis will suffice, results
from the assessment technique presented in thesHP¥aft Guidance may offer meaningful
insight about the proposed source.

If finalized, this qualitative approach would bea@an initial approach selected for
demonstration that significant precursor emissisasld not lead to violations of the R
NAAQS. While NESCAUM supports having a qualitatagsessment as one option for a weight-
of-evidence type of analysis, NESCAUM raises tHm¥ang two concerns about the EPA’s
proposal:

(1) Thereisno clear threshold for passing the qualitative analysis. Rather, the approval
or denial of the permit application hinges on thef@ssional judgment of its reviewer.
While we have great confidence in the competengeeohit review officials, relying on
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their professional judgment does not lead to arcletiably reproducible outcome for the
permit review process, and may lead to significhfiérences in permit application
processes in different regions.

(2) The processis open to potential for abuse. Because the qualitative assessment is open
to interpretation, it provides an opportunity farintentional or intentional
misinterpretation of the facts.

As such, NESCAUM requests that the EPA developr daalelines describing when the
gualitative assessment is appropriate, or wherr otluenerical approaches may be warranted to
support a weight-of-evidence approach. NESCAUM estgithat the EPA develop an optional
numerical approach to be used in place of or inteadto the described qualitative approach
when necessary to complete a weight-of-evidenceoapph. Comment 3 of this document
describes NESCAUM'’s suggestion for such a conseejatumerical, screening assessment for
use in a weight-of-evidence approach.

By proposing this qualitative assessment approadhralicating that the EPA expects that this
approach will suffice for most sources, the EPAegwp to be indicating that near-source
secondary formation is not important. If it is tyginion of the EPA that near-source secondary
PM s formation is not important, the EPA should stéiat t

3. Optional Numerical Screening Approach

Comment: Based on the discussion in Comment 2 aliNtwBCAUM is suggesting a numerical
approach as an option for supporting a weight-adl@we analysis.

The weight-of-evidence approach for the evaluatibsecondary formation of PM should
include the option of using worst-case 80 sulfate and nitrogen dioxide (NQo nitrate
conversion rates. One set of worst-case conversitues could be designated for modeling 24-
hour PM s impacts and another for annual PdMnodeling. Use of these worst-case conversion
factors would be limited to all receptors in thengeld for determination of significant impact
levels (SILs) and PSD increment/NAAQS complianad, ot long-range transport modeling
(greater than 50 km).

Based on our initial review of available literatuaed percent per hour conversion rate represents
a typical worst-case short-term conversion rat8©f to sulfate (summertime mid- to late
afternoon); and 8 percent represents a typicaltw@ase short-term conversion rate of NO

nitrate (daytime winter).

! SeelLuria M, Imhoff RE, Valente RJ, Parkhurst WJ, TanRL, “Rates of Conversion of Sulfur Dioxide tolfate
in a Scrubbed Power Plant Plumégurnal of the Air & Waste Management Associgtiih(2001), 1408-1413;
Conners J, Heinold D, Paine R, Moore G, “Screeiipgroach to Account for Secondary PMn Stationary
Source Modeling,” (paper presented at the Guidedmdir Quality Models: The Path Forward, Air & Was
Management Association meeting, Raleigh, North @apMarch 2013); Eatough DJ, Caka FM, Farber‘Re
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Because the Pp4 impact will be modeled for a 24-hour period rattiem a one-hour period, the
one-hour worst-case conversion rates listed abamée reduced to reflect the lower conversion
rates that occur the remainder of the 24-hour getitse of a 7 percent per hour S0 sulfate
conversion rate and a 5 percent per houp dnitrate conversion rate would still represegryv
conservative assumptions when modeling the corttobwf secondary particulates to the 24-
hour PM s concentration.

From these short-term conversion rates, annuabgeerorst-case per-hour conversion rates can
be derived. Three percent per hour representssamable worst-cassnual conversion rate of
SO, to sulfate, and 2.5 percent per hour represerdasonable worst-casanual conversion

rate of NQ to nitrate.

The simplest method of incorporating these conwarsates into the modeling would be to
multiply the designated worst-case conversion rayethe hourly and annual emission rates of
SO, and NOX in units of pounds per hour or tons par yespectively.

These worst case secondary RNbrmation values must be adjusted further beforalining
with the direct PM s emission rate.

* Apply the ambient ratio method (ARM) Tier 2 nitogide (NO) to NQ conversion rate
to the NOx emission rate. For the 24-hour2Nhodeling, the NOx hourly emission rate
(pounds per hour) should be multiplied by 0.8. therannual PMs modeling, the NOx
annual emission rate (tons per year) should beiphiald by 0.75.

* Because Spand NQO will be transformed in the atmosphere to heavielegules, the
SO, and NQ mass emission rate must be adjusted to refleantilecular weight (MW)

of ammonium sulfate (NPLSO, and ammonium nitrate NjNOs. The calculation of the
adjustment factors are presented below.

(NH,),SO4 (Ib/hr) = SO, (Ib/hr) - (MW(uh,),s0,/MWso,)
(NH,), SOy (Ib/hr) = SO, (Ib/hr) - (132/64)

(NH,4),SO, (Ib/hr) = SO, (Ib/hr) - 2.06

NH,4NOj3 (Ib/hr) = NO, (Ib/hr) - (MW, no,/MWio,)
NH,4NO5 (Ib/hr) = NO, (Ib/hr) - (80/46)

NH,4NO5 (Ib/hr) = NO, (Ib/hr) - 1.74

Conversion of S@to Sulfate in the Atmospherdgrael Journal of Chemistn34 (1994), 301-314; Zak BD,
“Lagrangian Measurements of Sulfur Dioxide to Si@f@onversion RatesAtmospheric Environment5 (1981),
No. 12, 2583-2591.
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For example, if a source had 100 tpy (22.8 Ib/hjath SQ and NOx, the calculation would be
as follows:

Secondary PM, . from SO, =22.8 Ib PM; s/hr - 0.07 - 2.06 = 3.3 Ib/hr

Secondary PM,, . from SO, = 100 tons PM, s/yr - 0.03 - 2.06 = 6.2 tons/yr
Secondary PM,, . from NOy = 22.8 Ib PM; s/hr - 0.05 - 0.8 - 1.74 = 1.6 Ib/hr
Secondary PM, . from NOx =100 tons PM, s/yr - 0.025 - 0.75 - 1.74 = 3.3 tons/yr

Therefore, the direct PM emission rate would be increased by 4.9 Ib/hr (@t& + 1.6 Ib/hr)
when modeling 24-hour PM impacts. The direct Pp emission rate would be increased by 9.5
tpy (2.2 Ib/hr) when modeling annual RMmpacts.

Possible refinements to this screening assessnairitiwe to designate S@nd NQ
conversion rates by region of the country (Northedsuth, Midwest, and West) and/or by
season, and/or by daytime and night.

We believe adding this method as an option in stpya top-level weight-of-evidence
assessment would provide a conservative, definitiad defensible value of the estimated
contribution of secondary particulates. Many sosirespecially the smaller sources of,%@d
NOx, would be able to apply this method and shovadwerse PMs impact.

4, Appendix C: Example of a Qualitative Assessment of the Potential for Secondary
PM 5 Formation

Background: In Appendix C of the Draft Guidances BEPA provides an example of a qualitative
assessment of the potential for secondary Plermation. Unfortunately, this example is for an
oil and gas exploration drill ship and support fleeer open water on the Chukchi Sea in the
Arctic Ocean, a source type and a location envigmirhaving little in common with the
continental United States.

Comment: NESCAUM requests additional examples efmalitative assessment for urban and
rural areas in the eastern and western continelmiééd States.

5. Clarity Needed in Selecting the Required Assessment Type

Background: The hybrid qualitative/quantitativeesssnent (described in section I11.2.2 of the
Draft Guidance) is intended by the EPA to providelfer information when the proposed
gualitative assessment will not suffice. When idtraing the topic, the EPA states that “it may
not always be possible to provide such a justificafbased on the proposed qualitative
assessment] without some quantification of themt@kesecondary Pl impacts from the
proposed new or modifying source’s precursor emissi(page 29, lines 16-18). However,
there is no discussion indicating when such a sdoavould occur.
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Comment: NESCAUM requests that the Final Guidahearly indicate what the thresholds for
passing the top-tier and mid-tier analyses areh\Vit a clear, reproducible methodology for
decisions regarding permit modeling demonstratfonsecondary Pls, the states may be
vulnerable to lawsuit by permit applicants anddtparties.

6. Section I11.2.3 Full Quantitative Photochemical Grid Modeling

Comment: There will be significant logistical amthnical difficulties in any attempts to adapt
the regional photochemical grid models to individg@urce permit applications. The use of such
models for performing regional ozone and RMtate implementation plan (SIP) modeling is not
readily transferable to PSD permit scale modeliithout a significant set of revisions to the
process and platforms used for the SIP-level mondeBased on the NESCAUM states’
expertise in performing such assessments using CEIACAMX, there are several technical
issues that make the application of these modslstems to PSD permitting challenging.

» Sub-models within photochemical grid, meteorololjiaad emissions modeling systems
require very intensive data processing. For examplgmulating the chemical
interactions and transformations of precursoretmsdary PM, it is essential to
include an inventory of significant sources, natjthe source under scrutiny. Further,
most models included in the regional modeling platfs require significant computer
and operating system resources that states typiresérve for SIP attainment modeling
but more intensive than what most state permitibadf typically use for assessment of
individual sources.

* Inventories currently in use for SIP level modelmgy not be appropriate for permit
modeling due to the inventory “age”—the 2007 inwents currently the generally
accepted base year for analysis—and the factlieaetinventories have not been fully
scrutinized or evaluated for use in Pivaluations—they were developed primarily for
ozone planning. Evidence from some evaluationstthaé been performééhdicates
that CMAQ generally overpredicts BNMlconcentrations. Additional work is necessary to
fully diagnose and resolve these issues. One stadhation by New York indicates that
CMAQ overestimates P concentrations and certain species. Further weonlkecessary
to understand the reasons. Thus, more detailegetelerm evaluations must be carried
out, and not just “sample period” evaluations.

* Meteorological data for input into the CMAQ and CAMystems require detailed
processing and may not accurately reflect the sscale weather conditions in the near-
field of the emissions source. Such processingbkas confined in the past to a sample
period or at most a season (e.g., 0zone seasop)exansion of the modeling to a set of
years of meteorological data will involve a lardg®# not only in the processing, but in
revisiting the scale of the grids used. Most of $te modeling for the NESCAUM
region to date has relied upon, at best, a 12 late grid, which is occasionally overlaid
with a nested 4 km grid in the areas of interessdme instances, such as complex

2SeeNYSDEC 2012. Preliminary Evaluation of the 2007 A®!Level 3 12 km base case: PMVass and
Speciation. NYSDEC document prepared for OTC dsioms, dated December, 2012.
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terrain setting, this latter grid might not be adiatg either and a further refinement would
be necessary. This added effort points to the teesthrt with a revised modeling
platform, which will be resource-intensive. To tiine WRF meteorological processing
for one year’s worth of data at the more refined gcale would take about two months
of runtime alone and will demand the same levelarhputational resources for
generating the concentration fields.

All this work assumes that permitting staff at state agencies and the EPA regional offices
have the expertise and resources to review anéfformm independent verification of the
photochemical model applications. Such expertisethea large computer resources (e.g., server
clusters) at the states and regional offices awallysreserved for SIP level ozone modeling. The
development of a comprehensive platform for,RI@MAQ modeling purposes has been
estimated to exceed a million dollars in resources.

NESCAUM is concerned that state staff charged enthluating permit applications may not
have the capacity to review in detail the permlaations that contain results from
photochemical grid models such as CMAQ and CAMxsMzermit modeling staff are very
familiar with the dispersion modeling systems AERDI@nd CALPUFF, and are very
comfortable with reviewing permit modeling exersigbat involve the use of those models.
Expanding the use of CMAQ and/or CAMx to permit ralalg will place a heavy burden on
permit modeling staff, and may potentially resalinadequate review of permit applications that
include results derived from photochemical modelfgrthermore, photochemical grid

modeling would require heavy financial investmdndsn permit applicants and regulated
sources.

Recommendations in the EPA’s Guidance for perfoghpinotochemical grid modeling using
CMAQ and CAMx must take these technical, logistieald resource constraints into account.

NESCAUM suggests that the EPA support regionalreffto develop region-specific base
inventories to serve as a basis for source-spauhitochemical modeling analyses. This
approach is a practical one for incorporating thieticbution of secondary PM from individual
point sources in the permitting process when s@thiléd assessment is warranted. This
approach will also allow the determination of timeigsion rates of the precursors that could
trigger impacts over levels of significance as veslithe downwind distances from a proposed
source at which secondary formation becomes impoetaough for consideration of permitting
conditions. Pending the availability of the res@iitan this modeling platform, the agencies
should be allowed to rely on less complex numeaggroaches for the assessment of the
secondary PMs contributions to total Pl impacts in permit application reviews, as desdribe
in Comments 3 and 7 in this document.

In summary, NESCAUM requests that the EPA limittise of photochemical modeling to only
the most in-depth analyses, exclude it from theidymodeling approach entirely, and
encourage and facilitate the development of reditavel modeling efforts to serve as a basis
for source-specific evaluations.
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7. Use of the CALPUFF Mod€

Background: In the past, the EPA has approvedadé stersonnel using the CALPUFF system at
greater distances at which secondary pollutant&ion becomes significant. In comparison to
CMAQ, CALPUFF is designed for runtime efficiencysimgle source modeling. In addition, it
will properly simulate interactive source modelfiog PSD analysis. In modeling secondary
PM, s formation at greater distances, multiple yearar@lysis will be essential because inter-
annual variability is more significant at thesetaes. It will be much more time and resource-
effective to rely on CALPUFF than CMAQ for this pase.

Comment: The Hybrid Qualitative/Quantitative Assesat should include a less subjective
option than the proposed mix of the simplistic gative assessment and the use of the results
from the highly complex regional photochemical &iBdels. Somewhere within the final tiered
modeling options that the EPA recommends in thalFBuidance should be a method of
quantifying impacts of secondary BMthat is short of reliance on a photochemical maloiet
properly simulates the transport scenario and céteyrfior PSD/interactive source modeling.
This method should be valid beyond 50 km since rsg&xy PM s formation can become
significant at greater distances. A viable objec@gsessment of less complexity than using a
photochemical grid model (e.g., CMAQ) would be @&LPUFF model, version 6.42, with the
new ISORROPIA (version 2.1) chemistry algorithmtiee source in question. The chemistry
algorithm in CALPUFF version 6.42 has been foundedooth more accurate and superior to
that in the EPA’s currently approved version of GALFF version 5.8.

Another advantage of adopting CALPUFF version &g2n option for estimating secondary
PM,sis that it would also improve model estimates @sS | Air Quality Related Values
impacts and Class | increment consumption.

NESCAUM suggests that the EPA investigate the ptssise of CALPUFF in single source
mode (i.e., modeling the proposed source only)ugensultiple source mode to determine the
simplest creditable methods for evaluation of sdeoy particulate formation at greater distances
when necessary. In addition, NESCAUM recommendsstlieaEPA compare the results from
CALPUFF and CMAQ analyses for the development lieaarchy of viable modeling methods
when screening methods fail.

8. Clarification of PSD Baseline Datesfor Areas Redesignated to Attainment

Background: This section discusses the modelirtgePM s increments and the three
important dates for setting the baseline: majorsmbaseline date, trigger date, and the minor
source baseline date. The 2010 PSD, PMnal Rule specified that the major source baselin
date will be October 20, 2010 and the trigger aaliebe October 20, 2011.

% SeeScire JS, Strimaitis DG, Wu Z-X, “New Developmeatsl Evaluations of the CALPUFF Model,” presented a
the 10th Conference of Air Quality Models, RTP, tfio€Carolina, March 2012; Karamchandani P, Chen S-Y,
Balmori R, “Evaluation of Original and Improved \é&sns of CALPUFF Using the 1995 SWWYTAF Data Base,
AER Technical Report,” prepared for ARVashington, DC, October 2009.
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Comment: Some areas in the NESCAUM region weregdased nonattainment for Rl¥lwhen
the major source baseline date (October 20, 2Qidjtee trigger date (October 20, 2011)
occurred, but have since been redesignated tmautait for PM s after these dates. The Final
Guidance should address the timeline for areasiteed redesignated to nonattainment for,EM
after the baseline and trigger dates discussedeabov

Summary

The NESCAUM states will be implementing their praxgus with input from the EPA Guidance,
and therefore we have a significant stake in enguhat the Final Guidance reflects the best
practices for permit modeling for P We look forward to working with the EPA so thaet
Final Guidance incorporates these practical ideasreamline and improve the process of
modeling in support of the permitting process tdrads secondary PM

If you or your staff have any questions regardimgissues raised in these comments, please
contact Leiran Biton of NESCAUM at 617-259-2027.

Sincerely,

L T

Arthur N. Marin
Executive Director

cC: NESCAUM Directors
Dave Conroy, EPA Region 1
Donald Dahl, EPA Region 1
Brian Hennessey, EPA Region 1
Brendan McCabhill, EPA Region 1
Ida McDonnell, EPA Region 1
John Filippelli, EPA Region 2
Anna Maria Coulter, EPA Region 2



