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Technical Comments Regarding the Federal Land Managers’ Air Quality Related
Values Workgroup (FLAG) Phase | Report — Revised
(06/27/08 Draft)

Executive Summary

The American Petroleum Institute (API) has conducted a technical review of the June 27, 2008
draft Federal Land Managers’ Air Quality Related Values Workgroup (FLAG) Phase I Report.
Based on this review, API submits the following technical comments on the draft FLAG Phase |
Report. API believes that these issues are critical to new oil and gas development in the west
with respect to Air Quality Related Values (AQRVs) and ozone at Federal Class | areas. FLAG
guidance needs to be flexible enough so that accurate analyses are conducted and any mitigation
that is applied to new development as a result of air quality analyses must be technically

justified, technically feasible, and cost effective.

A summary of API’s comments on the FLAG Phase I Report are provided below. The technical
basis for each is presented in detail in the referenced Section of this document.

Section 1.0 - General Comments.
General comments are provided regarding the overall conservatism with the proposed FLAG
procedures. Federal Class Il areas should not be given the same level of protection as Federal

Class | areas.

Section 2.0 - FLAG and NEPA Analyses.
The Agencies have recommended FLAG procedures for NEPA analyses. FLAG procedures and

significance thresholds are not applicable for NEPA analyses.

Section 3.0 - CALPUFF Model.
FLAG recommends use of the CALPUFF model for AQRV impacts. There are significant
accuracy shortcomings of CALPUFF, in particular the chemistry algorithms. The FLAG

procedures need to include that each CALPUFF application must be evaluated against
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monitoring data to establish model bias and supporting evidence that the model is accurately
predicting nitrate and sulfate formation. The use of photochemical models such as CAMx and
CMAQ with state of science chemistry should be considered as alternative models in the FLAG

procedures.

Section 4.0 - Meteorology Data.

FLAG recommends the use of 3-5 years of prognostic MM5 data for modeling analyses.
Emphasis should be given to developing one year of accurate meteorological data for model
input rather than using three to five years of prognostic data that do not accurately represent flow

in the modeled region.

Section 5.0 - Visibility Thresholds.

There is no technical justification for the suggested 0.5 and 1.0 deciview “Just Noticeable
Change” thresholds recommended in the FLAG report. New thresholds for “Just Noticeable
Change” should be developed which include sight path.

Section 6.0 - Ozone.
The FLAG-suggested approach for ozone analyses lacks any quantitative approach, has limited

technical basis, and therefore needs to be better defined in the document.
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1.0 General Comments

While the FLAG procedures are a suggested guideline, how and where the procedures are
adopted and applied has the potential for 1) affecting industrial growth within 100 or more
kilometers of a Class | Area as well as 2) defining regional air quality planning over the next 20
years. APl is concerned with FLAG procedures that will likely result in compounding
conservatism. In air quality analyses compounding conservatism benefits neither permit
authorities, stakeholders, nor the Federal Land Managers (FLMs) because it has the potential to
establish a false perception of environmental affects, which may lead to less than optimal policy
and decision-making. Such practices also have the potential for misleading the public. Further,
FLAG has not addressed refined modeling tools that are necessary for establishing appropriate

policy, decision-making and cost-effective environmental decisions.

API is also concerned that the FLMs have concluded that Class Il Areas that they manage are
provided the same level of air quality protection as mandatory Class | Areas. APl acknowledges
that the FLMs have legal authority for managing air quality in Class Il Areas but there is not

justification that the same level of protection is mandated as in a Class | Area.
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2.0 Purpose of FLAG and NEPA Analyses

As stated in the draft FLAG report:

“The purpose of FLAG is twofold: (1) to develop a more consistent and objective
approach for the FLMs to evaluate air pollution effects on public AQRVs in Class
| areas, including a process to identify those resources and any potential adverse
impacts, and (2) to provide State permitting authorities and potential permit
applicants consistency on how to assess the impacts of new and existing sources
on AQRVs in Class | areas, especially in the review of Prevention of Significant
Deterioration (PSD) of air quality permit application. Under the Clean Air Act,
the FLM formal ‘affirmative responsibility’ role in the permitting process is
limited to the extent a proposed new or modified source may affect AQRVs in a

1

Class I area.’

‘Nevertheless, the FLMs are also concerned about the resources in Class 11 parks
and wilderness areas because they have other mandates to protect those areas as
well. The information and procedures outlined in this document are generally
applicable to evaluating the effect of new or modified sources on the AQRVS in
both Class | and Class Il areas, including the evaluation of effects as part of the
review of Environmental Impacts Statements under the National Environmental
Policy Act (NEPA).”

The stated purpose of FLAG is to provide a consistent approach for evaluating air quality
impacts from new or modified sources to AQRVs, the significance thresholds and analysis
methodologies presented in the FLAG document are stated to be applicable to both NEPA and
NSR. The FLAG guidance does not provide any distinction between NEPA and NSR and in fact
the document does not discuss NEPA at all other than a footnote. In reality, because of the
differences between NEPA and NSR, FLAG proscriptive methodology does not really lend itself
to NEPA analyses. The following identifies the differences between NEPA and NSR:
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e NEPA is a precursor to NSR and simply requires disclosure of the anticipated emissions
and estimated air quality impacts from all activities associated with any development on
federal land. In many cases new sources that have undergone NEPA review will need to
obtain a NSR permit.

e Many NEPA projects are large-scale developments which include many sources over a
large geographic region. By contrast, NSR requires permits for individual sources and
facilities.

e NEPA projects typically quantify the emissions and analyze the impacts from many
categories of minor sources such as construction activities and traffic emissions which
would not be required for NSR permitting projects.

e The time frame of projects to be included in a NEPA analysis is very different than that
under NSR. Typically, a NEPA cumulative air analysis time frame is 20 years or more.
In a NSR cumulative analyses are conducted using existing sources and future anticipated
sources over an 18 month time period (NSR permits expire after 18 months if the source
is not built).

e In NEPA, generally no engineering data is available for many proposed new sources. For
NSR, engineering data is available on emissions, location and source parameters for new
sources.

e In NEPA, unlike NSR, there is no mechanism for tracking what sources are actually
developed. In future years, this may lead to overstating emissions that were never
constructed from prior NEPA analyses.

e Typically, in NEPA the agency that conducts the EIS analysis legally cannot impose
enforceable emission limits. In essence, a NEPA analysis is a long-term regional analysis
of future potential air quality over a large geographic region. By contrast, in NSR

sources will have EPA and state enforceable permit emission limits.

For NEPA analyses it is appropriate to use the “best science” for estimating all project related
impacts. As stated in the Bureau of Land Management (BLM) National Environmental Policy

Act Handbook H-1790-1, “Use the best available science to support NEPA analyses, and give

greater consideration to peer-reviewed science and methodology over that which is not peer-



API Technical Comments Regarding the Federal Land Managers’
Air Quality Related Values Workgroup (FLAG) Phase | Report — Revised (6/27/08 Draft)

reviewed'.” The use of “best available science” provides the lead agency with flexibility on how

NEPA analyses should be conducted.

An example of how prescriptive the nature of FLAG limits the use of “best science” is the
adoption of the CALPUFF air quality model for AQRYV analyses. The CALPUFF model has not
been adequately tested for estimating visibility impairment and acid deposition (nitrate and
sulfate formation). The chemistry modules in CALPUFF are not considered “best available
science”. Evaluations against monitored nitrate (NO3) and sulfate (SO4) concentrations have
been performed using a version of the CMAQ photochemical grid model coded with the
CALPUFF chemistry algorithms and the standard CMAQ model which contains a state of
science chemistry module or full-science module. The version of CMAQ with the full science
module clearly outperformed the version of CMAQ with CALPUFF chemistry. Therefore, for
NEPA AQRYV analyses, the use of photochemical grid models such as CMAQ or CAMXx with
state of science chemistry is appropriate and should be considered as alternative models in the

FLAG document. However, the draft FLAG document fails to mention these models.

! «“BLM National Environmental Policy Act Handbook H-1790-1 National Environmental Policy Act Program,

Washington, DC, January, 2008.”
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3.0 CALPUFF

3.1 CALPUFF as a Tool for Assessing AQRV Impacts

The draft FLAG document proposes CALPUFF as a first-level model for calculating pollutant
concentrations and assessing impacts to AQRVs (visibility and acid deposition) when sources are
located more than 50 kilometers from portions of a Class | area, when an aggregation of plumes
may impact an area, or when the assumptions in steady state visibility models do not apply. The
FLAG document does not address other models that could be used in AQRYV analysis. This is an
important omission, because as we discuss below the choice of CALPUFF is not based on any
relevant model performance evaluation of the Interagency Work Group on Air Quality Modeling
(IWAQM)? recommended chemistry module (MESOPUFF 11). This is a very significant
procedural issue and is not consistent with EPA Model Guideline evaluation for other models. In
addition, EPA has stated that because of the inability of models to accurately address the
complexity of secondary aerosol formation, that when conducting such analyses, the model
should be evaluated against monitoring data to estimate model bias (or accuracy) and used in a
relative mode®. The FLAG document needs to completely revise the acceptance of CALPUFF.
At a minimum, the FLMs need to state that, for each AQRV application, CALPUFF must be
evaluated against monitoring data to establish model bias. Limits of acceptable performance
must be included in the FLAG document. Alternatively, refined photochemical grid models
(CAMx and CMAQ) should be given equal status in the FLAG document.

2 IWAQM, 1998. Interagency Workgroup on Air Quality Modeling (IWAQM) Phase 2 Summary Report and
Recommendations for Modeling Long Range Transport Impacts. EPA-454/R-98-019. Office of Air Quality
Planning and Standards, Research Triangle Park, North Carolina, December 1998.

® EPA, 2007. Guidance on the Use of Models and Other Analyses for Demonstrating Attainment of Air Quality
Goals for Ozone, PM, s and Regional Haze. Office of Air Quality Planning and Standards, Air Modeling Group.
Research Triangle Park, North Carolina, April 2007.
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3.2  Regulatory History of CALPUFF

In April 2003, EPA revised the Guideline on Air Quality Models to include CALPUFF as the
preferred long-range transport model. At the time EPA proposed CALPUFF for inclusion into
the Modeling Guideline, comments were submitted to EPA regarding the deficiencies in
CALPUFF*. However, in the final Modeling Guideline, EPA did not address these concerns and
designated CALPUFF as a guideline model.

It is important to understand how EPA originally incorporated CALPUFF into the Modeling
Guideline. The following quote from 40 CFR 51 Revision to Guideline on Air Quality Models
(April 15, 2003) indicates EPA’s position on the use of CALPUFF:

—“...today’s rule addresses the suitability of CALPUFF for PSD increment
consumption and for complex wind situations (with case-by-case approval), not
AQRYV analysis.”

EPA subsequently adopted CALPUFF as the preferred model under the Regional Haze
Regulations and Guidelines for Best Available Retrofit Technology (BART) Determinations;
Final Rule on July 6, 2005, in which CALPUFF is recommended for determining whether a
potential BART eligible source is reasonably anticipated to have a significant impacts on
visibility at a Class | area, and whether the implementation of BART controls on such a source

would actually improve visibility in Class | Areas.

The following presents EPA’s recommendations for visibility modeling in Section 6.2.1 subparts
(e) and (f) from the Revision to the Guideline on Air Quality Models dated November 9, 2005:

“CALPUFF may be applied when assessment is needed of reasonably attributable

haze impairment or atmospheric deposition due to one or a small group of sources.”

* GTI, AQRM, 2000, Comments On EPA's Proposal To Add Several New Modeling Techniques To
Appendix W Of 40 CFR Part 51



API Technical Comments Regarding the Federal Land Managers’
Air Quality Related Values Workgroup (FLAG) Phase | Report — Revised (6/27/08 Draft)

“Regional scale models are used by EPA to develop and evaluate national policy and
assist State and location control agencies. Two such models which can be used to

assess visibility impacts from source emissions are Models-3/CMAQ and REMSAD.”

Thus, the EPA Modeling Guideline which adopted CALPUFF explicitly stated that the model is
not a guideline model for AQRV analyses and CALPUFF is subsequently recommended for
estimating visibility impairment for EPA BART determinations.

What is important is that EPA has not developed any additional technical justification for the
change in regulatory status of CALPUFF. Although the model has not been adequately tested,
agencies continue to use the model in an operational mode without any type of benchmarking
against reality.

3.3 EPA Model Evaluations of CALPUFF

The EPA documentation associated with CALPUFF has a very limited number of model
evaluations (comparisons of model predictions to monitoring data to assess the accuracy of the
model in forecasting changes in air quality). From information that was included in the EPA
Docket for inclusion of CALPUFF into the Modeling Guideline, it appears that EPA evaluated
the model against the Great Plains Tracer Experiment in Norman, Oklahoma and the Savannah
River Laboratory Experiment in Savannah River, Georgia. In addition, an evaluation was
conducted using the INEL Tracer Test. These model data comparisons showed that, to some
extent, the CALPUFF model can replicate the observed data. However, there are significant
limitations in these studies because they did not evaluate the CALPUFF model large dispersion
distances in complex terrain nor conduct any testing of the accuracy of the CALPUFF chemistry
modules. The chemistry algorithms estimate secondary sulfate (SO,4) and nitrate (NOj3) fine
particle formation from sulfur dioxide (SO,) and nitrogen oxide (NOx) emissions. In many cases
the sulfate and nitrate formed from source emissions are the primary cause of visibility

impairment.
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3.4 Other CALPUFF Evaluations

Beyond the EPA evaluations, there have been two other pertinent CALPUFF model evaluations
performed in Wyoming and Colorado that have tested the accuracy of the CALPUFF modeling
system for estimating changes in visibility. These evaluations include the Southwest Wyoming
Technical Air Forum (SWWYTAF) analysis and the Mount Zirkel study.

In the SWWYTAF analysis it was found that the CALPUFF model using RIVAD Chemistry (not
MESOPUFF 1) could replicate observed SO, and NOjs levels only with the inclusion of
boundary concentrations of primary and secondary pollutants (material transported into the
modeling domain)®. It was concluded that the majority of the secondary impacts (SO4 and NO3)
were attributable to sources outside the modeling domain (background or boundary conditions)
and that modeled sources were culpable for only about 10 percent of the total impacts. In
addition, it was concluded that the formation of NO3 was limited by ambient levels of ammonia

(NHs). Concentrations of NH3 were back calculated using CASTNet measurements.

In the Mt. Zirkel study it was concluded that (using an early version of CALPUFF) SO, and NO3
levels were generally predicted within a factor of two of observed levels without the inclusion of

background or boundary conditions.

These two studies were very analogous and were performed for the same time period, in the

same general area and with similar meteorological data yet reached very different conclusions.

*Earth Tech, Inc., 2001, The Southwest Wyoming Regional CALPUFF Air Quality Modeling Study Final Report,
February, 2001.
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35 Other Issues with CALPUFF

Another issue with the use of CALPUFF is the prescriptive modeling approach required by
IWAQM that identifies how the agencies expect that CALPUFF should be run. Unfortunately,
the IWAQM procedures have not been subject to any public comments or peer review outside

the agencies nor included as the basis for any model evaluation to assess CALPUFF accuracy.

A limited evaluation of CALPUFF accuracy using the IWAQM approach was conducted in
response to the BLM Moxa Arch EIS®. This evaluation focused on a limited evaluation of
secondary NOj3 for each day and the reported receptor that had the highest visibility impacts for
the 2005 actual inventory. The maximum predicted NO3 concentration as a result of oil and gas
operation in 2005 was 5.3 pg/m°. The 2005 Bridger monitored NO3 concentration data were
obtained from the IMPROVE web site and the maximum measured concentration was 0.56
ng/me. In actuality, this was the lowest maximum NO3 concentration at the Bridger monitoring
site over the period of 1988 through 2005. This provides a strong indication that CALPUFF is
substantially over predicting NO3 concentrations at the Bridger Class | Area.

There are minor limitations to this analysis such as the lack of availability of 2005
meteorological data which therefore required the use of 2001 meteorology. As a result, it was
not possible to compare specific days of model output with days that monitoring data were
collected. Changes in meteorology alone are not likely to cause such a large model over
prediction. A second minor limitation is that since the IMPROVE data are only collected every
3 days, high NO3 may have occurred on days when sampling was not collected. This possibility
was examined by reviewing NO3z concentrations over the period of record (1998-2005) and the
maximum NOj3 concentration was 0.82 pg/m? (in 2002). Clearly, as a result of this comparison
there is a very strong indication that CALPUFF is substantially over predicting measured NOs3
concentrations when using IQAQM methodology. Figure 1 presents the observed and
CALPUFF predicted frequency distribution. As indicated by this figure, CALPUFF is not
replicating the IMPROVE monitoring data with any degree of certainty.

® BP America Production Company 2008, Comments on the Air Quality Analysis for Moxa Arch Draft EIS
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Figure 1. Cumulative Frequency Distribution for Bridger Class | Areas NO; Concentrations
Modeled versus Monitored 1988-2005.

3.6 CALPUFF Chemistry

In recent studies, ENVIRON conducted critical reviews of the FLAG recommended
MESOPUFF 11 chemistry module in CALPUFF’®, The MESOPUFF Il chemistry module
estimates secondary sulfate (SO4) and nitrate (NO3) formation from sulfur dioxide (SO,) and
nitrogen oxide (NOy) emissions. The MESOPUFF Il chemistry module in CALPUFF is based
on a very limited set of atmospheric conditions, and literally reduces thousands of chemical

reactions and hundreds of species into the four equations listed below .

! Ralph Morris, Steven Lau and Bonyoung Koo, 2005, Evaluation of the CALPUFF Chemistry Algorithms,
Presented at A&QWMA 98th Annual Conference and Exhibition, June 21-25, 2005 Minneapolis, Minnesota.

8 Ralph Morris, Steven Lau, Bonyoung Koo, Abby Hoats and Greg Yarwood 2006, Further Evaluation of the
Chemistry Algorithms used in the CALPUFF Modeling System, AWMA Guideline on Air Quality Models
Conference , Denver CO, 26-28 April, 2006.

10
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ki
1) SO, SO,

ko
2) NOx > HNO; + RNO;

ks
3) NOx > HNO;

NH;
4) HNO;3(g) €=> NO3 (PM)

Where, daytime rates are defined as:
ki =36 xR°x [0 x ST + kyag)
Kiag =3X 108 x RH* (added to k; above during the day)
ks = 1206 x [O3]*° x S x [NOx] 3

ks =1261x [0g]"* x S x [NOX] **?

and nighttime rates are defined as:

Ky = 0.20 (%/hr)
K = 0.00 (%/hr)
K = 2.00 (%/hr)

In the MESOPUFF |1 chemistry module used in CALPUFF, SO, formation is described by 4
variables:

1) Solar Radiation;

2) Background Ozone (surface, user provided);

3) Atmospheric Stability; and

4) Relative Humidity (surrogate for aqueous-phase).

NOj; formation is described by 3 variables:
1) Background Ozone;
2) Atmospheric Stability; and
3) Plume NOy Concentration

11
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The ENVIRON papers cite the following theoretical limitations of CALPUFF using the
MESOPUFF Il chemistry module.

1) Aqueous-Phase SO4 formation is inaccurate and is solely based on surface relative

humidity (RH). In reality, aqueous-phase SO, formation is not at all affected by RH and
this assumption is incorrect.

2) The MESOPUFF Il transformation rates were developed using temperatures of 86, 638
and 50°F. The lack of temperature effects and 50°F minimum temperature used in

development will overstate SO, and NO3 formation under cold conditions.

Comparisons of predicted SO, and NO3 formation versus measured SO, and NO3 concentrations
were performed for the MESOPUFF Il chemistry module and a full-science chemistry module.
The comparison utilized the EPA CMAQ modeling system which includes a full-science
chemistry module and a version of CMAQ coded with the MESOPUFF Il chemistry algorithms.
Model comparisons were performed using IMPROVE and CASTNet monitoring data. Figures 2
and 3 present comparisons for summertime SO, formation and wintertime NOjz; formation,
respectively. The blue points represent the MESOPUFF Il predictions and the red points
represent model predictions from CMAQ. As indicated in these figures, the MESOPUFF 11
chemistry module understates summertime SO, formation and overstates wintertime NO;
formation where the CMAQ model, using a complete full-science chemical module, correlates

better with the observations.

12
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Figure 2. Scatter plots of predicted and observed Sulfate (SO,4) concentrations by the CMAQ V4.4 (red)
and CMAQ-MESOPUFF Il chemistry (left blue) for July 2002 at all IMPROVE (left) and CASTNet
(right) sites in the United States.
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Figure 3. Scatter plots of predicted and observed Nitrate (NO3) concentrations by the CMAQ V4.4 (red)
and CMAQ-MESOPUFF-II chemistry (left blue) for January 2002 at all IMPROVE (top), and CASTNet
(right) sites in the United States.
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Overall, the evaluation indicated that the CALPUFF MESOPUFF Il chemistry algorithms greatly
overstate NO3 formation. Sulfate formation is likely overstated in the winter and understated in
the summer. Therefore, given that in many cases visibility impairment is primarily due to
secondary SO4 and NO3 aerosols formed from SO, and NOx emissions, visibility impacts using
the MESOPUFF Il module are greatly overstated in the winter when compared to full science

chemistry modules.

3.7 Additional Information on the Accuracy of the CALPUFF Chemistry

API has recently conducted an evaluation of the EPA CALPUFF model and, based on that
review, it was concluded that there were errors in formulation of the chemistry modules of the
model®. As part of the API study, a new version of CALPUFF has been developed which
includes both corrections to errors in the existing gas-phase chemistry module, as well as
incorporation of new science modules for inorganic and organic aerosols and agqueous-phase

chemistry.

The changes to the chemistry algorithms in the CALPUFF model were revised to be more
consistent with the state of science chemical mechanisms available in the photochemical grid
models CAMx and CMAQ. Figure 4 presents a comparison of nitrate predictions from the new
and previous algorithms in CALPUFF. As indicated in this figure, when the model is run using
current state of science chemical formulations (consistent with CAMx and CMAQ), substantially
lower NOj concentrations are predicted and theoretically should be more consistent with

monitoring data.

% prakash Karamchandani, Shu-Yun Chen and Christian Seigneur 2007, CALPUFF Chemistry Upgrade, draft report
prepared by Atmospheric & Environmental Research, Inc. prepared for the American Petroleum Institute November,
2007.
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Figure 4. Comparison of CALPUFF Chemistry Modules
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Particulate nitrate concentrations as a function of downwind distance (relative humidity set to
95%). MCHEM=1 refers to the MESOPUFF Il option, while MCHEM=3 refers to the original
RIVAD treatment, and MCHEM=5 refers to the new RIVAD treatment (ISORROPIA).

API also found that, through conducting low temperature sensitivity studies, another important
shortcoming of CALPUFF was identified; its lack of treatment of ammonia limitation for
multiple or overlapping puffs. This finding leads to substantial overestimation of particulate
nitrate formation at downwind receptors. This shortcoming could be addressed by a post-
processing step to recalculate inorganic aerosol equilibrium at receptor locations. In addition, an
upper limit for particulate nitrate formation that is based on the amount of ammonia available in
the background should be implemented in CALPUFF to prevent the output of particulate
ammonium nitrate concentrations that are physically unrealistic and when CALPUFF does not

conserve mass of ammonia (as is the case in the current model).

A potential reason that CALPUFF is over predicting observed NO3 concentrations is the assumed
use of the IWAQM default NH3 concentration of 1 ppb. The CALPUFF model assumes that the
concentration of NHs is uniform over the depth of the mixed layer. This assumed NHj
concentration of 1 ppb is in direct conflict with the modeling analysis that was done for the

SWWYTAF study. One major finding of the SWWYTAF modeling verification analysis was
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that CALPUFF would not replicate observed NO3 concentrations in the Bridger Class | Area
using the IWAQM default NH; concentrations. An extensive analysis of air quality
measurements in the region concluded that NO3; formation was limited by NH3; concentrations.
Once this finding was included in the modeling along with boundary conditions, CALPUFF
replicated the observed NO3 concentrations. In subsequent analyses, i