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Summary of Major Points

1. Dust emissions currently are subject to stringent regulation pursuant to the
current national ambient air quality standard for PM10.

2. Dusts composed primarily of crustal material have been reported to be harmful
only at ambient levels much higher than the current PM10 standard of 150
micrograms per cubic meter over a twenty-four hour period.

3. The current PM10 standard limits production, and therefore employment, in
dust-producing industries by imposing stringent dust emission limits in permits and
state plans.

4. Recent research has made it increasingly clear that coarse PM emissions are
subject to great local variability and are not amenable to a national regulation
where "one size fits all."”

5. EPA's PM Policy Assessment recommends consideration of a potential new
PM10 standard set at approximately half the level of the current standard, with a
change to the 98% statistical form. The Policy Assessment concludes that such a
standard would be roughly equivalent to the current standard. However, a detailed
study sponsored by our Coalition concludes that such a standard would be much
more stringent than the current standard, particularly in the West, Southwest and
Midwest.

6. Our Coalition is encouraged by Administrator Jackson's recent letter to Senator
Klobuchar indicating that EPA will propose to retain the current PM10 standard.
However, for the reasons discussed above, we believe that state and local
regulation would be a much more efficient and effective means of protecting
public health against fugitive crustal dust emissions that have a very localized
impact. Accordingly, we strongly support H.R. 1633 and urge the Subcommittee
to adopt it.
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Good morning Chairman Whitfield, Ranking Member Rush and Members of
the Subcommittee. Thank you for inviting me to testify this morning. My
testimony is offered on behalf of the Coarse Particulate Matter Coalition, an
organization of industry groups with an interest in scientifically valid regulation of
coarse particul ate matter (PM) ambient air concentrations. The current members
of the Coalition are listed in my written statement.*

Coarse PM, as we use the term, means particles that fall within the size
fraction of 2.5-10 micrometers as measured by EPA reference test methods. These
particles currently are regulated under the National Ambient Air Quality Standard

(NAAQS) for PM 10, which aso includes PM2.5 particles in the fraction O- 2.5

! Current membersinclude the National Stone Sand & Gravel Association, National Oilseed Processors Association,
National Cotton Council, Corn Refiners Association, Kennecott Utah Copper, LLC and the Rubber Manufacturers
Association.



micrometers as measured by EPA reference test methods. For over 15 years now,
our Coalition has supported reasonable regulation of coarse PM emissions where
necessary to protect public health and welfare.

In the past two reviews of the PM10 NAAQS, EPA and the Clean Air
Scientific Advisory Committee (CASAC) have focused increasingly on urban road
dusts as a potentia public health threat. The theory has been that dusts by urban
roadsides can become contaminated by other materials that render them more
toxic. In contrast, dusts composed primarily of crustal material have been reported
to be harmful only at ambient levels much higher than the current PM10 NAAQS
of 150 micrograms per cubic meter over a 24- hour period.

Our Coadlition consistently has supported retention of the current federa
NAAQS, while exploring avenues for relief for fugitive crustal dusts emitted by
extremely difficult-to-control sources such as natural dust emissions from
unvegetated land, dirt roads, farms, and material storage and handling operations.
The current PM10 NAAQS limits production, and therefore employment, in dust-
producing industries by imposing stringent dust emission limitsin permits and
state plans. After available controls are employed, if the NAAQS is not attained
the only way to reduce emissionsisto cut production. The current NAAQS limits
production at most, if not all of the facilities operated by our members. We have,

therefore, been quite surprised at recent contentions that the regulation of dust is



inconsequential in terms of its impacts on PM sources. It is anything but that, as
al of our members would attest. In fact, the existing PM10 NAAQS is quite
stringent.

In recent years, we have grown increasingly frustrated with the failure of the
federal processto reflect the differences in coarse PM toxicity that are clearly
demonstrated in the scientific record. 1n addition, recent research has made it
increasingly clear that coarse PM emissions are subject to great loca variability
and are not amenable to a national regulation where "one sizefitsall." For these
reasons, we strongly support the provisions of H.R. 1633, which would cease
federal regulation of crustal dustsin areas where state and local regulators are
doing thejob.

Both EPA staff and CASAC have recognized that coarse PM concentrations
vary widely on alocal and regional basis.” A recent study commissioned by our
Coadlition and performed by Dr. John Richards of Air Control Techniques, P.C.,
sheds further light on thisissue.®> A copy of Dr. Richards report is attached to my
testimony. The report presents the following conclusions:

1. The coarse fraction of PM10 travels only short distances and has
primarily alocal impact.

2 See, e.g., OAQPS, Policy Assessment for the Review of the PM NAAQS (April 2011) at pp. 3-14-17 (citing EPA
Integrated Science Assessment for PM); Letter from Dr. Jonathan Samet, CASAC Chair, to EPA Administrator
Jackson re: CASAC Review of Policy Assessment for the Review of the PM NAAQS — Second External Review
Draft (September 10, 2010), p. 8.

* Air Control Techniques, Evaluation of Potential Changes to the Coarse Particulate Matter Ambient Air Quality
Standard (June 2011).



2. Permits require sources of dust emissions to maintain compliance
with the federal NAAQS in al areas a and beyond their property line.
Due to the localized impact of the coarse fraction of PM 10, the
NAAQS is more stringent when applied close to the source than when
applied to widely-spaced county monitors used for attainment
demonstration.

3. PM10 in the West, Southwest, and Midwest is composed primarily of
coarse particul ate matter, while PM 10 in the eastern U.S. is composed
primarily of fine particulate matter (PM2.5).

4. The West, Southwest, and Midwest have areas with low rainfall and
frequent high winds. Fugitive dust emissions in these areas cause frequent
PM 10 spikes in 24-hour concentrations -- often more than the 8 spikesin a
year that would show exceedance of the federal NAAQS even at widely
spaced county monitors. These do not occur with such frequency in other
areas of the country.

Our study includes a comparison of the monitor-to-monitor differencesin

PM 10 concentrations within specific counties. This comparison clearly

demonstrates the localized impact and short transport distances of the coarse

fraction of PM 10 in the West, Southwest, and Midwest. In these regions, the

variations among PM 10 concentrations within single counties averaged avery high

value of 48.4 micrograms per cubic meter (ug/m3). By contrast, the within-county

differences in the East averaged only 11.2 pg/m3.

Our study also finds that the short transport distances of the coarse fraction

of PM10 are confirmed by conventional dispersion modeling of fugitive dust

sources and point sources. Significant differencesin PM 10 concentrations are

calculated for receptors located at distances of less than one-half mile from a

4



source. Given the highly localized nature of dust emissions and impacts, we
believe that state and local , rather than federal regulators, are in the best position
to determine the regul atory measures needed to protect the public health and
welfare.

The localized nature of dust impacts also leads to great disparity in the
effects of asingle federal NAAQSon different areas of the country. Our study
focuses on the impacts of a potential new standard recommended for consideration
in the PM Policy Assessment cited above. The potential new standard would be
set somewhere within the range of 65-85 pug/m3, with a change to the 98%
statistical form. The Policy Assessment concludes that a standard of 85 pg/m3
with the change in form would be roughly equivalent to the current standard.
However, our study concludes that the new standard would be much more stringent
than the current standard, particularly in the West, Southwest and Midwest.

Attached to my testimony is a map of the United States, taken from Dr.
Richards' report, indicating that under the potential new standard, localized areasin
all of the highlighted areas would be especially vulnerable to exceedances of the
potentialy revised PM10 NAAQS. In the especialy vulnerable areas of the West,
Southwest and Midwest, farmers, owners of dirt roads, and operators of material
storage and handling equipment will have few, if any, reasonable options to reduce

emissions. Employment in businesses generating fugitive crustal dust will be



impacted. Thisimpact would occur despite the conclusion in the Policy
Assessment that the current NAAQS can reasonably be judged to provide
sufficient public health protection.

Given the choice between the current and potential new federal standards, we
have consistently supported retention of the current standard. In that respect, we
are encouraged by the Administrator's recent letter to Senator Klobuchar indicating
that EPA will propose to retain the current standard.” However, for the reasons |
have discussed, we believe that state and local regulation is a much more efficient
and effective means of protecting public health against fugitive crustal dust
emissions that have avery localized impact. Accordingly, we strongly support
H.R. 1633 and urge the Subcommittee to adopt it. | would be glad to answer any

guestions you may have.

* Letter from Administrator Jackson to Sen. Klobuchar (October 14, 2011).
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EVALUATION OF POTENTIAL CHANGES TO THE
COARSE PARTICULATE MATTER NATIONAL AMBIENT AIR QUALITY STANDARD

1. PURPOSE AND SCOPE

EPA is presently considering a change in both the format and stringency of the Coarse
Particulate Matter (coarse PM) NAAQS. EPA has discussed a possible change in the format of
the coarse PM NAAQS from a PMo' 24-hour average of 150 microgram per cubic meter
(ug/m’) with a one exceedance per year format to a PM,, concentration of 85 pg/m’ with a 98"
percentile format (the potentially revised standard). EPA has su%gested that these two standards
are generally equivalent and that converting the standard to a 98" percentile format is desirable
because it would then be consistent with the format used for other air pollutant NAAQS,
including the PM, s NAAQS.

EPA has approached the possible revisions to the Coarse PM NAAQS from an air quality
management and planning perspective. It has evaluated the stringency of the existing and
potentially revised NAAQS based only on the limited data provided by the PM, ambient air
monitoring network. Only 12% of the counties in the U.S. have a PMo monitor and the majority
of these monitors are located in urban areas. EPA has not evaluated the stringency of the
existing and potentially revised Coarse PM NAAQS in localized areas around fugitive dust
sources such as farms, unpaved roads, and other rural-based operations.

State and local agencies require that all agricultural, and other fugitive dust sources minimize
emissions to the extent necessary to avoid exceedances of the Coarse PM NAAQS at any
localized point on the source property line or beyond the property line. This can result in
production and emission limits being imposed on facilities as needed to demonstrate compliance
with the Coarse PM NAAQS whether determined by site-specific ambient monitors or calculated
by EPA-approved dispersion models. Once set, these Coarse PM NAAQS-based limits for
specific sources must be met regardless of the cost or availability of technically feasible controls.
The stringency of the Coarse PM NAAQS in the immediate vicinity of agricultural, and other
fugitive dust sources is much greater than is indicated by analyses based only on widely spaced
agency-operated PM;( monitors.

The localized stringency of the NAAQS is significant for coarse PM, which travels only short
distances from the emission point. The coarse particles settle quickly by gravity and impact on
the ground and vegetation surfaces. The rapid deposition of coarse PM is especially important
for ground-level emissions of fugitive dust from unpaved roads, farms, and unvegetated soil.

"EPA uses PM,, as a surrogate for coarse particulate matter. PM;, includes coarse particulate matter in the size
range of 2.5 to 10 micrometers and fine particulate matter (PM, 5) in the size range equal to or below 2.5
micrometers (acrodynamic).
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Most fugitive dust emissions do not reach an EPA, state, or local agency-operated PM;( monitor.
Due to its rapid removal from the atmosphere in areas close to its emission source, coarse PM is
fundamentally different from all other criteria air pollutants regulated under Title I of the Clean
Air Act. Other criteria pollutants such as PM; s, 0zone, carbon monoxide, nitrogen oxides, and
sulfur dioxide persist longer in the atmosphere and disperse over wider areas. As such, EPA,
state, and local agency ambient air quality monitors for these other criteria air pollutants better
characterize the ambient air levels of these pollutants. In contrast, coarse PM monitors are not
reflective of coarse PM ambient air levels because of the tendency for coarse particles to settle
rapidly near their source. The Coarse PM NAAQS evaluation process should take this difference
into account.

There are significant regional differences in the levels of coarse PM and in the sources of coarse
PM. Fugitive dust emissions from unpaved roads, agricultural operations, and unvegetated soil
are especially important in arid and/or windy areas of the West, Southwest, and Midwest. These
fugitive dust sources are located primarily in rural areas. EPA, state, and local agency PM
monitors located primarily in urban areas do not adequately characterize localized levels of PMg
in rural areas.

The Coarse Particulate Matter Coalition (“Coalition”) and other stakeholders have expressed
concerns regarding the severe consequences of the potential change in the Coarse PM NAAQS.
The Coalition has retained Air Control Techniques, P.C. to conduct a review of the national
PM; concentration data over the 2007 to 2009 period—the most recent data available to assess
the impact of the potentially revised NAAQS on agricultural, and other fugitive dust sources
operating in the West, Southwest, and Midwest.

Section 2 presents the conclusions based on this air quality data evaluation. Section 3
summarizes the scope of this evaluation and the procedures used to determine PM
concentration levels. Section 4 addresses the issue of localized PM;y impact and the importance
of considering this factor when evaluating the stringency of the Coarse PM NAAQS. Section 5
concerns the impact of the potentially revised Coarse PM NAAQS on the compliance status of
counties with PM; monitors. All of the PM;, data discussed in this report are summarized in a
set of tables presented in Appendices B through H.
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2. CONCLUSIONS

In its determination that the potentially revised Coarse PM NAAQS is generally equivalent to the
current standard, EPA has not adequately considered four fundamentally important factors.

1. The coarse fraction of PM, travels only short distances and has primarily a local
impact.

2. Agricultural and other fugitive dust sources must maintain compliance with the
NAAQS in all areas at and beyond their property line. Due to the localized impact of
the coarse fraction of PM;, the NAAQS is more stringent as applied in areas close to
the sources than as applied to the widely spaced, sparsely located county PM,
monitors. This concern is exacerbated when modeling, rather than monitoring, is
required to show NAAQS compliance.

3. PM in the West, Southwest, and Midwest is composed primarily of coarse
particulate matter, while PM; in the eastern U.S. is composed primarily of fine
(PM35) particulate matter.

4. The West, Southwest, and Midwest have areas with low rainfall and frequent high
winds. Fugitive dust emissions in these areas cause frequent PM; spikes in 24-hour
concentrations -- often more than the 8 spikes in a year that would show a NAAQS
exceedance if the 98th percentile format were used.

Due to these important factors, the potentially revised standard will be more stringent than the
current standard, especially in the immediate vicinity of sources located in the West, Southwest,
and Midwest.

PM, characterization data provided in the Integrated Science Assessment (ISA) indicate that
PM, in the West and Southwest is composed of 60% to 80% coarse PM and that PM in the
East is composed of 20% to 40% coarse PM. These data are not necessarily representative of the
PM; concentration spikes common in the West, Southwest, and Midwest where the coarse
particulate fraction can substantially exceed the 90% level. Coarse PM deposits on the ground
and vegetation surfaces quickly, especially when fugitive dust sources are located at or near
ground level.

EPA has used a flawed linear regression analysis in selecting a 98" percentile concentration that
it claims is “generally equivalent” to the existing one-exceedance-per-year format (99.7"
percentile format). EPA’s simple linear regression analysis does not include (1) a justification
for the existence of a consistent and linear relationship between the two formats over the wide
concentration range in the U.S., (2) an examination of the degree of scatter present in both the
nationwide and regional regression analyses, or (3) an explanation for the significant positive
intercept of the nationwide data set regression analysis. EPA’s linear regression analysis masks
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regional differences and fails to consider large spatial variations in PM;, concentrations in areas
dominated by fugitive dust emissions.

A comparison of the monitor-to-monitor differences in the ggh percentile PM;( concentrations
within specific counties clearly demonstrates the localized impact and short transport distances
of the coarse fraction of PM;(in the West, Southwest, and Midwest. In these regions, the within-
county 98" percentile PM concentration differences averaged a very high value of 48.4 ug/m’.
In many cases, a few monitors were well below the potentially revised NAAQS, and others
exceeded the standard. By contrast, the within-county differences in 98t percentile PM;
concentrations in the East averaged only 11.2 pg/m’.

The short transport distances of the coarse fraction of PM are also demonstrated by
conventional dispersion modeling of fugitive dust sources and point sources. Significant
differences in PM( concentrations are calculated for receptors located at distances of less than
one-half mile from the source. A study of PM; deposition downwind of a quarry provides
similar dispersion patterns to those predicted by dispersion modeling.

The EPA AQS PM) data files indicate that many PM;, concentration spikes are measured by
PM;y monitors in the West, Southwest, and Midwest. A few of these spikes are marked as
“probable exceptional events” due to high winds, wildfires, or other natural conditions. Most of
the concentration spikes lack any codes or qualifiers in the AQS data files. The frequency and
severity of the PM;o concentration spikes almost entirely determine (1) the occurrence of
NAAQS exceedances and (2) the PM;, design value calculated in accordance with EPA
procedures.

The unmarked (no codes or qualifiers) PM;y concentration spikes occur almost exclusively in the
arid regions of the U.S. in the West, Southwest, and Midwest. These arid regions are also
subject to frequent high winds.

One of the major issues affecting the stringency of the potentially revised NAAQS is EPA’s
exceptional events policy. The potentially revised NAAQS will be extremely stringent if EPA
chooses to ignore all but the most severe PM;y concentration spikes due to high winds and
wildfires. The stringency of the NAAQS also increases if agencies operating the monitors are
unable or unwilling to identify concentration spikes due to natural factors. The EPA three-year
average design data provided recently and summarized in Appendix C suggest that EPA has not
considered state agency requests for data exclusion due to exceptional events.

The vulnerability to NAAQS exceedances under the potentially revised NAAQS is increased by
a number of data quality issues. Much of the PM,, data on which EPA relied were obtained
using old style monitors operating on a once-every-six-day schedule (sixth-day sampling). Some
of the data from sixth-day monitors appear to be lower than the data from collocated monitors
operating every day. As agencies switch to more frequent monitoring, the measured
concentrations could increase.
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This report includes a national map highlighting a broad area of the West, Southwest, and
Midwest as especially vulnerable to localized exceedances of the potentially revised NAAQS.
These areas are identified based primarily on (1) the within-county variations in the 98"
percentile PM o concentrations, (2) the typical 98" percentile concentrations occurring in
monitored areas of the states, (3) the precipitation and wind characteristics, and (4) the presence
of natural, agricultural, industrial, and area sources of fugitive dust emissions. In these areas,
frequent PM concentration spiking could cause localized exceedances of the NAAQS 85 pg/m’
level.

Due to the magnitude of fugitive dust emissions during high wind periods in arid regions, year-
to-year weather changes can significantly impact the 98" percentile PM;( concentrations. Data
compiled previously by EPA for a period of approximately 20 years demonstrate large
fluctuations in the monitoring site design value levels. Variations in the second-highest high
PM; concentrations (existing Coarse PM NAAQS exceedance threshold) of more than 100
ng/m’ from year to year have been observed for monitoring sites in the West, Southwest, and
Midwest. Large year-to-year variations in the 98" percentile PM,, concentrations due to weather
conditions are anticipated based on these second-highest high concentration data. These
variations are masked when EPA combines all of the data from 1988 through 2008 into a single
data analysis in the Agency’s linear regression analysis. These EPA reported year-to-year
changes from 1990 through 2009 are briefly summarized in this report.

The potentially revised NAAQS of 85 pg/m’ on a 98™ percentile basis penalizes the West,
Southwest, and Midwest due to PM,oconcentration-spiking conditions largely associated with
weather conditions and the mix of natural and agricultural sources that are beyond reasonable
and practical control measures.

This report also addresses the impact of the potentially revised NAAQS set at levels of either 75
or 65 pg/m’. Three-year-average data provided by EPA for the entire U.S. were used to evaluate
possible changes in compliance status. The results indicate that some areas now in compliance
with the existing NAAQS will exceed the potentially revised NAAQS. Changes in attainment
status impact primarily the West, Southwest, and the Midwest.

The impact on the EPA analyses of quality assurance issues related to PM;, data cannot be fully
determined. The authors of both the ISA and the Policy Assessment Document (April 2011) are
silent on this important issue. EPA simply assumes that all of the PM;, ambient air quality data
are accurate and sufficient. A detailed review of the AQS files does not support this assumption.
Many areas of the U.S. are not in compliance with the minimum PM;y monitoring network
requirements stated in 40 CFR Part 58, Appendix D. The number of PM;, monitoring locations
reporting to AQS has declined significantly since 2007. Some of the PM;( monitoring sites
reporting to AQS have PM data with probable flaws such as (1) long periods of noncredible
low values, (2) days with missing hours, and (3) frequent quality assurance flags. PM;, design
values calculated from monitors operating once every sixth day might be biased low as compared
to monitors operating every day. Finally, the ISA and the Policy Assessment Document do not
include a review of the precision of collocated PM ;¢ monitors—one of the most well-accepted
quality assurance checks for particulate matter monitors.
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The data and analyses presented in this report support the following four major
recommendations.

I.

2.

EPA should retain the current Coarse PM NAAQS.

If EPA intends to continue to use PM as a surrogate for coarse PM, EPA should
require state and local agencies to (i) upgrade their monitoring networks to
comply with the minimum standards specified in 40 CFR Part 58, Subpart D and
(i1) upgrade quality assurance monitoring of the PM air quality data, so that
critical regulatory decisions are made only on the basis of high quality data.

Considering the frequency of PM;, concentration spikes due to natural sources,
wildfires, agricultural operations, and unpaved roads, it is essential that EPA
include a comprehensive and clear exceptional events identification procedure.
This procedure should be an integral part of the Coarse PM NAAQS.

EPA should encourage and support state and local agencies in their deployment of
coarse PM concentration monitors. The 80 NCore coarse PM monitors deployed
by January 1, 2011 will not be sufficient. As soon as there are a reasonable
number of monitors available to directly measure coarse PM, EPA should
abandon PM,, surrogacy.
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3. EVALUATION PROCEDURES

3.1 Scope of the Ambient PM;p Data Review

Air Control Techniques, P.C. has evaluated the PM;( data for the 2007 through 2009 time period
as presented in the following EPA detailed data AQS notepad files available at the
epa.gov/ttn/AQS website.

RD 501 81102 2009.zip
RD 501 81102 2008.zip
RD 501 81102 2007.zip

These notepad-based text files include day-by-day and hour-by-hour PM,, concentrations for
many of the PMp monitoring sites active in the U.S. Air Control Techniques, P.C. has
compared the yearly PM( design values calculated from these files with similar data provided by
EPA in late April 2011.> These EPA calculated data values are very similar to those calculated
based on the three files listed above.

This study includes all of the notepad-based data for PM;y monitoring sites in 114 counties
located in the states listed in Table 2-1. The specific counties are listed using the county codes
provided by EPA at the AQS website and reproduced, in part, in a list in Appendix A of this
report. The study focused primarily on 451 monitoring site data sets for 2009. These data are
summarized in Appendix B of this report. The PM;, design value data received from EPA are
reproduced in Appendix C. EPA evaluated data from 1,044 sites for 2007 through 2009 to
compile three-year average PM, design concentrations expressed on a 98" percentile format.

The Coalition has expressed concerns regarding the impact of the potentially revised NAAQS in
the West, Southwest, and Midwest. Accordingly, most of the states included in the scope of the
study are in these areas. The term “West” as used in this report includes Alaska, California,
Colorado, Idaho, Montana, Oregon, Utah, Washington, and Wyoming. The term “Southwest”
includes Arizona, Nevada, New Mexico, and Texas. The term “Midwest” includes the states of
Arkansas, lowa, Kansas, Missouri, Nebraska, North Dakota, Oklahoma, and South Dakota.
Approximately 85% of the PM ;o monitoring sites providing data reviewed in this project are
from these 21 states. Most of the monitoring sites in the West, Southwest, and Midwest have
PM, air quality dominated by coarse particulate matter.

As indicated in Table 3-1, a few states in the Eastern U.S. are included in the scope of the study.
The Eastern U.S. is defined as all areas east of the Mississippi River. The Eastern U.S. data are
included primarily to check for the impact of the potentially revised NAAQS in areas where the
PM, air quality is dominated by fine particulate matter.

2 Coalition representatives initially requested the EPA data during an October 13, 2010 meeting and restated this
request during a meeting on February 25, 2011. EPA provided these data on April 28, 2011.
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At several points in this evaluation, the term “coastal Pacific Northwest” is used to describe the
area starting near San Francisco and extending to the north along the Pacific Ocean to the
northern border of the state of Washington. The climate of this area differs significantly from
areas in California, Oregon, and Washington that are east of the mountains. These latter areas are

included in the West.
Table 3-1. Geographical Scope of the 2009 PM,, Data Review
Region State Counties®
Alaska 20, 170
California 9,11, 17,19, 23, 25,27, 31, 37, 51, 65, 67,71, 77, 89,
93,105,113

Colorado 3,51,99,107, 117
Idaho 1,5,77

West Montana 29, 53, 63, 89
Oregon 2,9, 35,39,51,59, 61
Utah 5,11, 35,49, 57
Washington 63, 65,77
Wyoming 5,7,9,13,21, 23,25
Arizona 3,13, 19,21, 23, 25, 27

Southwest Nevada 3,31
New Mexico 1,5,13,17, 25,29, 49, 55
Texas 29,113, 141, 167, 201
Arkansas 119
Iowa 33,163
Kansas 177, 181, 209

. Missouri 510

Midwest Nebraska 25,47, 55
North Dakota 15,17, 25, 53, 57
Oklahoma 1,5,109, 143
South Dakota 11,13,93,99, 103
District of Columbia | 1
Florida 86, 105
Georgia 21,121
Illinois 31,119

East. Indiana 127
Maine 3
Michigan 163
Ohio 61,95, 99
Pennsylvania 3,7

3 Appendix A includes the names of the listed counties
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Air Control Techniques, P.C. chose the specific counties listed in Table 3-1 based partly on the
availability of data. PM, ambient air monitors operate in only 12% of the counties in the U.S.
Most counties chosen are in the West, Southwest, and Midwest because that is the area of
primary concern for the Coalition.

3.2 Data Handling Procedures

Air Control Techniques, P.C. imported the notepad PM,, data and supporting information into
EXCEL2010 files. Daily average PM;, concentrations for filter-based monitors operating on a
24-hour basis were used directly. Hourly average PM,, concentration data from continuously
operating instruments were converted to daily average concentration values prior to processing.

Air Control Techniques, P.C. set aside data from a few PM;( monitoring sites. These sites
include those used only on a seasonal basis and those providing very incomplete data. The
quality of a few PM hourly data sets suffered from numerous multi-hour “dropouts” that
affected the accuracy of the daily average value calculated from the data. Data sets with more
than four days affected by “dropouts” were set aside due to (1) concerns regarding the impact of
missing data on the 98" percentile calculations and (2) the extensive labor needed to calculate
the 24-hour averages. Unfortunately, none of these “dropout” periods were denoted by any
quality assurance codes or other markers to assist in the data review.

Many of the data sets included state and local agency codes denoting possible exceptional
events. Based on the agreement of the 2009 data calculated by Air Control Techniques, P.C.
(Appendix B) and the 2009 data provided by EPA (Appendix C), it is clear that EPA has not
excluded the possible exceptional event data in calculating its PM;, design values.

The 98" percentile concentrations are calculated based on the procedures described in 40 CFR
Part 50, Appendix N for PM,; s particulate matter. Considering that EPA might revise the PM;
NAAQS to match the format of the PM; s NAAQS, it is reasonable to assume that EPA will use
the same “look-up” table calculation approach described in Appendix N and summarized in
Table 3-2. The three-year average PM;, 98" percentile design concentrations are based on
Equation 6 of Appendix N.

The 99.7" percentile calculations are based on the procedures described in the PM,o SIP
Guidance Manual.* As indicated in Table 3-3, the 99.7™ percentile concentration for data sets of
less than 347 values is the maximum value in the data set. The 99.7™ percentile concentration
for data sets having equal to or more than 347 data sets is the second highest value.

* Page 6-5, U.S. EPA. “PM,, SIP Development Guideline, U.S. EPA Publication EPA-450/2-86-001, June 1987
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Table 3-2. Appendix N Look-Up Table for 98"
Percentile Concentrations

Annual creditable number

of samples for year
(cny)

(Y=}

Po.9s,y1s the nth maximum
y” |value of the year, where n is
the listed number

1-50

1

51-100

101-150

151-200

201-250

251-300

301-350

351-366

oI ICN I o) N IO/ T I U LOS T I \S)

The three-year PM;( concentrations in the existing NAAQS format are based on the combined
three-year data sets and the look-up table provided in the PM;, SIP Development Guidance.

Table 3-3. Tabular Estimation of PM,, Design Concentrations®

Number of Daily Rank of Upper Rank of Lower | Data Point Used for Design
Values Bound Bound Concentration
<347 - 1 Highest value
348-695 1 2 Second highest value
696-1042 2 3 Third highest value
1043-1390 3 4 Fourth highest value

Appendix B of this report contains the calculated PM,o design values for the existing and
potentially revised NAAQS. Design values calculated using a continuous function rather than
the EPA look-up tables are also included as a double check of the values calculated by EPA
procedures. These additional values are useful because errors can be easily introduced in the
manual calculation steps involved in the EPA calculations.

The Appendix B tables include notes regarding the quality and characteristics of the PM;, data.
These notes are based, in part, on data quality codes or other qualifiers included in the EPA
notepad files. However, in most cases, the notes in the Appendix B tables concern issues or
important characteristics of the PM, data that are not marked by any Agency-entered codes or

qualifiers.

> Source: Table 1 of 40 CFR Part 50, Appendix N
% Source: Table 6-1 in “PM10 SIP Development Guideline”, EPA-450/2-86-001, June 1987.
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3.3 PM;p Data Quality

Extremely Limited Data Available for Eight States—The EPA PM,(, monitoring data sets
for 2007-2009 had very limited PM, data for eight states. As indicated in Table 3-4, there are
only two monitoring sites in the Metropolitan area of New York City, and both of these are
located in New Jersey. The only PM o monitor located in New York State is located upstate in
the city of Malone. Data from only two to three monitoring sites are available for the states of
Louisiana and for only one of the monitoring sites in Maryland. There are no 2009 data from
Mississippi.

Table 3-4. States with Extremely Limited Number of PM;, Monitors

Number Number of
State of Complete Three | Cities with Monitors

Monitors | Year Datasets
Arkansas 1 1 Little Rock
Delaware 1 1 New Castle
Louisiana 5 3 Caddo, East Baton Rouge, Lafayette, Bernard
Maryland 3 1 Baltimore, Anne Arundel (Baltimore area)
Mississippi 1 0 Jackson
New Hampshire 2 2 Hillsborough, Rockingham
New Jersey 6 5 Atlantic City, Bergen, Camden, Hudson, and

Mercer

New York 1 1 Malone

Other states in the Eastern U.S. have more monitors than the eight states listed in Table 3-4, but
these are still too few to adequately characterize the spatial distribution of PM;g. EPA has
apparently not required some states to maintain a PM;, monitoring network consistent with the
EPA’s minimum requirements stated in 40 CFR Part 58, Subpart D, Table D-4 (Table 3-5
below).

Table 3-5. PM,y Monitoring Network Requirements
(40 CFR Part 58, Subpart D, Table D-4)

Population Category Number of Monitors
High Concentration® Med“m? 3 Low Concentration®
Concentration
>1,000,000 6-10 4-8 24
500,000-1,000,000 4-8 24 1-2
250,000-500,000 34 1-2 0-1
100,000 1-2 0-1 0

“2High concentration areas are those for which ambient PM;o data show ambient concentrations exceeding the
PM1oNAAQS by 20 percent or more. ®Medium concentration areas are those for which ambient PM;, data show
ambient concentrations exceeding 80 percent of the PM1oNAAQS. “Low concentration areas are those for which
ambient PMjo data show ambient concentrations less than 80 percent of the PM1oNAAQS.” 40 CFR Part 58

11
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Areas with inadequate PM,(, monitoring include, but are not necessarily limited to the following.
e New York City, New York

Albany, New York

Buffalo, New York

Rochester, New York

New Orleans, Louisiana

Lansing, Michigan

Jackson, Mississippi

It is apparent that there are major gaps in the PM, data available to EPA to evaluate possible
revisions to the NAAQS.

Downward Trend in the Number of PM;o Monitoring Locations—The EPA data set
included AQS data from 2007 through 2009. Nine hundred forty eight monitoring locations
operated in 2007. In 2008 that number dropped to 916. By 2009, the number of monitoring
locations had fallen to 862. It is apparent that state and local agencies are deactivating more
PM sites than they are installing. The amount of PM, data available to evaluate the impact of
the potentially revised NAAQS is shrinking.

Incomplete Three-Year Data Sets—The PM; design value data provided by EPA on April
28,2011 included data for 1044 monitoring locations. However, complete three-year data sets
for the 2007 through 2009 were available for only 614 monitoring locations—approximately
60% of the total.

Collocated Monitoring Data Results—Many of the PM, monitoring sites include two or
more PM;, monitors. In a few cases, the monitors were identical, and the comparison of the
results provides a true indication of the precision of the measurement. In many cases, two
different PM;¢ monitors operated at the monitoring site, and some of these instruments operated
on different sampling frequencies. In these cases, differences in the PM ;o 98" percentile values
provide only a general indication of the overall quality of the data. Air Control Techniques, P.C.
has used both types of collocated monitoring data to qualitatively evaluate the adequacy of the
PM10 data.

Air Control Techniques, P.C. prepared a subset of the Appendix B tables to focus on collocated
monitoring results. Appendix F, Tables F-1 and F-2 contain the collocated monitor data.
Comparisons of the 2009 98™ percentile concentrations at the collocated monitors demonstrate
that some data sets with similar sampling frequencies have significantly different PM,
concentrations. These differences raise concerns regarding the quality of some of the data that
EPA is using to evaluate the impact of the potentially revised NAAQS.

Extended Periods of Low, Zero, and/or Negative Values—Many of the monitoring site
data sets reviewed as part of this study had PM;, concentrations in the range of 3 ug/m3 to less
than a negative 50 pg/m’. Values below 3 pg/m’ are not credible except perhaps for winter
periods in some northern states. PM;( continuous monitors experienced drift issues that created

12
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negative concentration values that are obviously not credible. Monitoring location data sets
affected by these issues are marked in the data tabulation provided as Appendix B of this report.
Specific examples of the non-credible data are listed in Table 3-6.

Table 3-6. Examples of Questionable PM;, Data

. . Examples of Days with Three or More Hours
State County | Location | Monitor of Noﬂ-Credible}: Low PM; Concentrations’
California 011 0007 1 7/7 t08/3, 8/27 to 9/03. 9/20 to 10/08,

11/1 to 12/1

California 027 0002 1 2/06 to 2/10, 2/17 to 2/19
California 037 9033 2 6/9 to 7/7
California 065 2002 3 1/25
California 071 1234 2 1/24 to 1/26, 2/23 t02/24, 4/9 to 4/11, 4/12,
Kansas 173 0010 1 10/13 to10/15, 10/21t010/23, 11/23 to11/30
New Mexico 013 0017 2 11/28 to 12/02, 12/04
Washington 005 0002 3 12/19, 12/21
Wyoming 005 0802 1 1/1 to 1/19, 1/25 to 2/03

In addition to the examples of non-credible low PM, data, Monitoring Location 350130016
(New Mexico) had nearly constant PM, concentrations every monitoring day for six months.
This also suggests some lack of quality assurance review.

Sampling Frequency—Essentially all of the continuously operating instruments provide
PM, data every day. The filter sample-based monitors, especially those based on 40 CFR Part
50 Appendix J, operate every day, every third day, or every sixth day. Table 3-7 summarizes a
number of collocated monitor data sets in which the data from monitors operating every sixth
day appeared to have significantly lower 98" percentile values than data from monitors operating
every day. Eighteen of the twenty-four data sets listed in Table 3-7 had higher PM,
concentrations at those samplers operating with the highest sampling frequency. If sixth-day
monitors under-report the true PM; ggth percentile concentrations, it is possible that the EPA
data sets include a bias to lower-than-true PM;, concentrations. This would have important
implications with respect to the review of epidemiological data relying entirely, or in-part, on
sixth-day data and with respect to the equivalency determination of the potentially revised
NAAQS. This issue is discussed further in Section 4 of this report.

" Days listed here have three or more hours per day with PM;, concentrations equal to or less than 3 micrometers per
cubic meter. These are example periods only. Many other monitoring locations and monitoring days at the locations
listed in Table 3-5 could have extremely low PM;, concentrations.
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Table 3-7. Comparison of PMj, 98" Percentile Values for PM;, Monitors with Different
Sampling Frequencies

ogth o8t Higher Frequency
. . Vs
Monitor 1 I(:I; ]I;l;;sr Pe\iﬁ?gle Monitor 1 I(\)It}l g:;sr P%‘;ﬁ:}e Lower Frequgncy,
pg/m’ ng/m’ PMio 08 ©

Percentile) Ratio
2-20-44-1 178 88 2-10-44-2 26 86 1.02
4-13-9997-3 365 64 4-13-9997-1 31 59 1.08
4-21-1-3 365 116 4-21-1-1 58 99 1.17
4-21-3008-3 365 197 4-21-3008-1 61 91 2.16
4-21-3011-3 363 214 4-21-3001-1 54 165 1.30
4-21-3011-3 363 214 4-21-3001-2 58 102 2.10
4-21-3013-2 360 286 4-21-3013-1 58 210 1.36
4-21-7004-1 110 81 4-21-7004-2 53 81 1.00
6-27-1003-4 365 116 6-27-1003-7 26 284 0.41
6/27-1003-6 364 201 6-27-1003-7 26 284 0.71
6-29-10-3 365 79 6-29-10-1 60 112 0.71
6-31-4-7 359 94 6-31-4-1 61 83 1.13
6-31-4-7 359 94 6-31-4-3 59 86 1.09
6-31-4-7 359 94 6-31-4-4 60 83 1.13
6-37-1003-3 354 74 6-37-1003-2 60 62 1.19
6-37-9033-2 365 44 6-37-9003-1 52 58 0.76
6-51-1-6 365 62 6-51-1-5 118 68 0.91
6-65-2002-3 364 83 6-65-2002-2 116 68 1.22
6-65-2002-3 364 83 6-65-2002-4 60 81 1.02
6-65-5001-3 316 72 6-65-5001-2 54 42 1.71
6-65-8001-5 359 70 6-65-8001-2 109 75 0.93
6-65-8001-5 359 70 6-65-8001-4 61 68 1.03
6-67-4001-3 361 38 6-67-4001-2 57 33 1.15
6-71-306-2 365 61 6-71-306-1 61 49 1.24
6-71-1234-2 330 63 6-71-1234-1 61 32 1.97
16-5-15-3 339 65 16-5-15-1 43 82 0.79
35-1-26-1 343 73 35-1-26-2 53 75 0.97

Comparisons with EPA Data Sets—For all but a few of the 2009 data sets, the PM;, data
compiled and analyzed in the report are very similar to EPA’s April 28, 2011 data set. The data
form most monitors were identical and some varied between 1 to 2 micrograms per cubic meter.
These slight differences could have been introduced by differences in the procedures used by Air
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Control Techniques, P.C. and EPA to (1) address 24-hour periods with less than 24 hourly
readings and (2) account for hourly average value “dropouts.” Both sets of 2009 data are
provided in Appendix B, Tables B-1 and B-2 and Appendix C. The slight differences in the PM,
data sets do not affect any of the conclusions of this study.

3.4 PM;p Data Concentration Spiking Characteristics

The potentially revised NAAQS expressed as a 98" percentile value focuses entirely on the eight
highest PM( 24-hour average concentrations measured at a monitoring site during a year.
Accordingly, the extent of PM;, concentration spikes is of particular importance in any
evaluation of the impact of the potentially revised NAAQS. Tables B1 and B2 in Appendix B
include a number of comments concerning PM( concentration spike frequency and severity.

The distribution of PM;( concentrations is quite different across the U.S. as illustrated in the
PM, data for Phoenix and Detroit shown in Figures 3-1 and 3-2. The data from Phoenix
represent concentration profiles throughout the West, Southwest, and Midwest. The data from
Detroit represent typical concentration profiles in urban areas of the Eastern U.S. and the coastal
Pacific Northwest.
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Figure 3-1. PM,( 24-hour average concentration data, Phoenix, Arizona, monitor 3002
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Figure 3-2. PM; 24-hour average concentration data, Detroit, Michigan, monitor 33

PM; concentration spikes occur much more frequently in the West, Southwest, and Midwest
than in the Eastern U.S.

The twenty-four hour average concentration values in Figures 3-1 and 3-2 do not fully illustrate
the spiking characteristics of fugitive dust emissions in the West, Southwest, and Midwest. The
hourly data provided in Figure 3-3 illustrate a relatively typical wind-blown fugitive dust spikes
measured at monitoring site 040270004 in Arizona.
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Monitor 040270004, March 22, 2009

Figure 3-3. PM, concentration spike due to high wind
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The spike shown, which occurred from 10:00 a.m. to 11:00 pm on March 22, 2009, was marked
as a high wind-related event. The daily average concentration for this day was 215 pg/m’.
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Figure 3-4. PM, concentration spike due to high winds

The PM; concentration spike shown in Figure 3-4 resulted in 24-hour concentrations ranging
from 31 pug/m’ during April 9 to 194 and 175 pg/m’® on April 7 and 8, respectively. The EPA
database included high wind codes for all of the spikes between 2 p.m. on April 7 and 7:00 a.m.
on April 8. The PM,, concentration spike shown in Figure 3-5 resulted in a 24-hour
concentration value of 96 pg/m’.
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Figure 3-5. PM, concentration spike due to high winds
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In a relatively few cases, the EPA data sets include codes suggesting the source or condition
responsible for the PM;, concentration spike. For example, Figure 3-6 shows a concentration
spike due to tilling, and Figure 3-7 shows a concentration spike due to construction activity.
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Figure 3-7. PM; concentration spike due to construction and unidentified activities
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To the extent possible, all of the source/cause-related codes included in the EPA data sets have
been included in the “notes” field of the Appendix B tables. If the data source/cause codes in the
datasets did not appear to be related to any noticeable impact on PM( concentrations, the phrase
“little impact” was included with the note.

The EPA data sets included no codes or other qualifiers for the large majority of concentration
spikes with a severity similar to those shown in Figures 3-3 through 3-7. Many of the
monitoring sites in the West, Southwest, and Midwest had major, short-term concentration
spikes that are termed “unmarked” in the Appendix B tables. The lack of codes or qualifiers
suggests either that EPA and/or the agency operating the monitor (1) could not identify the cause
of the spike or (2) has not yet reviewed the meteorological data and other information needed to
identify the cause of the spike.

The numerous “unmarked” concentration spikes in the data sets raise concerns regarding the
adequacy of the exceptional events procedures. It is possible that many PM;, concentration
spikes are due to conditions such as high winds or wildfires that are not controllable. These
frequent spikes have a direct and significant impact on the 98" percentile concentrations in the
West, Southwest, and Midwest. Conversely, the unmarked concentration spikes are not a
significant issue in the Eastern U.S. and coastal Pacific Northwest.

3.5Long Term Trends in PM;o Concentrations

Air Control Techniques, P.C. has accessed some additional PM;, data not included in the three
notepad files listed earlier. EPA has published second-highest-high PM;, concentrations for
many monitoring sites over the period of 1990 through 2009. These data are available at the
EPA website (http://www.epa.gov/airtrends/pm.html#pmloc). These data provide a means to
look at PM concentration variability over a much longer time period than the 2007 through
2009 data summarized in Appendices B and C.

The PM, concentration variability is readily apparent in the long-term data provided in Figures
3-8 through 3-11 for monitors in the West, Southwest, and Midwest. The year-to-year changes
suggest that weather-related conditions strongly influence PM;( design concentrations.
Attainment evaluations based simply on the latest three-year period fail to take into account these
longer term variability issues. Based on the previous 20 years of data, it is apparent that areas
not exceeding the NAAQS during the last three years could significantly exceed the NAAQS in
future years due to weather variations. Additional long term PM;, concentration profiles are
provided in Appendix E of this report. It is likely that a similar pattern would be shown for the
85 pug/m’ 98th percentile form — significant variation in measured concentrations over a longer
term period than the three year period that EPA uses in its attainment analyses.
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Salt Lake City-Ogden, Utah, Site 49-035-1001, POC-3.
(Source: http://www.epa.gov/airtrends/pm.html#pmloc)
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Figure 3-12. PM air quality, 1990 — 2009, based on annual second maximum 24-hour average,

Las Vegas, Nevada, Site 32-003-0601, POC-1.
(Source: http://www.epa.gov/airtrends/pm.html#pmloc)
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Figure 3-13. PMjj air quality, 1990 — 2009, Based on annual second maximum 24-hour average,
Pittsburgh, Pennsylvania, Site 42-003-1301, POC-1.
(Source: http://www.epa.gov/airtrends/pm.html#pmloc)
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4. LOCALIZED IMPACT OF THE POTENTIALLY REVISED COARSE PM NAAQS

In the Policy Assessment Document (April 2011), EPA discussed a potentially revised PM
NAAQS of 85 pug/m’ on a 98" percentile format. EPA claimed that this value is generally
equivalent to the existing PM;o NAAQS of 150 pug/m’expressed on a one exceedance per year
format.

The coarse fraction of PM) is different from every other air pollutant regulated and monitored
by EPA. PM, does not travel far from its source—its impact is local. Widely separated PM
monitors in a few counties do not provide an accurate or complete assessment of the spatial
differences in PM( concentrations in the county or across the state. The EPA NAAQS
equivalency evaluation fails to take this fact into account. This section addresses the localized
variations in PM,( concentrations and emphasizes that a promulgated NAAQS applies to all
publically accessible areas—not just the limited areas around PM;¢ monitors in a few counties.

The EPA analysis also does not take into account the significant regional differences in the
importance of fugitive dust sources and the size ranges of fugitive dust emissions. In the arid
and windblown areas of the West, Southwest, and Midwest, relatively large fugitive dust
particles are emitted in high concentrations and travel short distances prior to atmospheric
removal. The PM;( concentration spikes illustrated in Section 3 of this report are common
through this region of the U.S.

The operators of industrial and agricultural sources of fugitive dust are held accountable to the
NAAQS based on localized PM;( concentrations predicted by atmospheric dispersion models
and/or measured by local ambient air monitors. The NAAQS must be achieved all of the time at
all areas from the property fence line outward from the source. The localized differences in
PM; concentrations that are missed by widely dispersed regulatory agency ambient air monitors
are more accurately detected by localized monitors or reflected in dispersion models.
Accordingly, the differences in PM; levels over short distances are extremely important to
source operators.

This section starts with a brief review of the analyses on which EPA relied to determine that a
potentially revised NAAQS of 85 pg/m® expressed on a 98" percentile format generally equates
to the existing 24-hour average PM;p) NAAQS. Information concerning the PM,o/PM, s ratios
and the short transport distances of PM;( provides a foundation for later discussions regarding
the severe spatial nonuniformity of PM,( concentrations around localized areas. Information
concerning the major regional differences in precipitation, wind gusts, and other factors relating
to fugitive dust helps to identify portions of the West, Southwest, and Midwest where the
potentially revised NAAQS is not generally equivalent to the existing standard. These especially
vulnerable areas are discussed at the conclusion of this section.
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4.1 EPA’S Basis for the Claim of Coarse PM NAAQS Equivalency

EPA has combined all PM air quality data in the U.S. into a single regression analysis as shown
in Figure 4-1 reproduced from Figure 3-7 of the Policy Assessment Document (April 2011). The
horizontal axis is the PM;( data expressed as a “design value.” The design value is used to
convert the awkward one-exceedance per year format of the NAAQS into a parameter having
units of micrograms per cubic meter. It provides a convenient measure of the extent of
conformance with the NAAQS. The vertical axis is a PM;( design value expressed as the
average 98" percentile value over the previous three years. EPA used PM;, data from 1988 to
2008 to prepare Figure 4-1.

As indicated in Figure 4-1, EPA has determined that at a design value of 150 pg/m’, the
generally equivalent PM o concentration expressed in a 98" percentile format is 87 pg/m>. The
Agency then used 85 pg/m? as a convenient approximation of that regression analysis-derived
value.

EPA’s analysis is inherently inadequate because (1) there is no information supporting the
conclusion that the two design values are logically related, (2) there is no information supporting
the assumption that a relationship between the two design values is linear over the entire
concentration range, (3) there is no quantification of the extent of scatter in the data, and (4)
there is no explanation for the positive intercept of approximately 20 pg/m’. Without
considerable supporting information, EPA’s linear regression analysis is simply a meaningless
line through a large and highly variable set of data points.
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Figure 4-1. EPA’s equivalency evaluation (Adapted from: Policy Assessment Document)
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The data scatter in EPA’s figure suggests substantial variability. At any given design value
(horizontal axis), a wide range of 98" percentile values exists. At a design value of 150 pg/m’,
the range extends from approximately 30 to 130 pg/m’. This extreme variability demonstrates
that this figure does not provide a sufficient basis for determining NAAQS equivalency. The
data provided in EPA analyses of Figure 4-1 do not provide any conclusive indication of a 98"
percentile design value that is generally equivalent to the one-exceedance per year design value.

4.2 Regression Analysis of Regional PM;, Data

EPA has included a set of regionally-oriented regression lines, one of which applied to the area
that Agency terms the “Southwest.” While this chart could not be adequately reproduced from
the Policy Assessment Document (April 2011), it is relatively similar to Figure 4-1 with respect
to the position of the regression line and the degree of data scatter. The graph shown in Figure 4-
2 is a representation of the EPA graph for the West, Southwest, and Midwest using data
compiled in this project and summarized in Appendix B, Table B-1 of this report.
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Figure 4-2. Regional analysis of one-exceedance and 98" percentile design values®
(based on data for the West, Southwest, and Midwest compiled for this project)

The linear regression equation shown in the lower right of the graph is similar to EPA’s linear
regression line reproduced in Figure 4-1. There is a positive intercept at 33.7 pg/m’>. The
correlation coefficient is a modest 0.73. The linear regression line shown in the center of the
figure is forced through the origin to avoid the unrealistic positive intercept. The correlation
coefficient for this more logical linear regression line is only 0.40—a low value that implies only
a very weak relationship.

¥ The scale of the chart has been adjusted for clarity. Several points with a high one-exceedance value are not
shown in Figure 4-2. These data points were included in the calculation of the correlation coefficient
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The national and regional linear regression analyses, as used by EPA in the Policy Assessment
Document (April 2011), simply do not provide a meaningful analysis of a relationship that might
exist on a national or regional level between the one-exceedance per year design values and the
98™ percentile design values. The analyses should go beyond linear regression analyses.

An approach that is more consistent with EPA’s use of design values is summarized in Appendix
D. For each monitoring location, the EPA three-year 98" percentile has been compared with the
potentially revised NAAQS of 85 pg/m’. The EPA three-year one-exceedance based value for
each monitoring location has also been compared with the existing NAAQS of 150 pg/m’. The
ratio of these two values has then been calculated to determine how the PM ;o concentrations at
each monitoring location compared with the existing and potentially revised NAAQS standard.
As indicated in Appendix D, on average, the monitoring locations have design values that are
much closer to the potentially revised NAAQS than the existing NAAQS. This indicates that the
potentially revised NAAQS of 85 pg/m’ is more stringent.

4.3. PMlo, PM10.2.5, and PM2.5

EPA continues to use PM as a surrogate for coarse particulate matter primarily because the
ambient monitors capable of directly measuring coarse particulate matter have not yet been
widely deployed. PM;( poorly represents coarse particulate matter (PM;(., 5) because large,
well-recognized regional differences exist in the fraction of PM;, composed of coarse particulate
matter. These regional differences are illustrated in Figure 4-3, which is adapted from Figure 3-4
(page 3-28) in the Policy Assessment Document, (April 2011).°

Coarse particulate matter comprises 70% to 80% of the PM, in arid parts of the U.S. In some
cases, the coarse particulate matter fraction in these West, Southwest, and Midwest areas
approaches 95% of the PM;. Conversely, the data summarized by EPA in the Policy
Assessment Document indicate that, in other parts of the U.S., PM, s comprises most of the PM
particulate matter.

With regard to the data shown in Figure 4-3, EPA stated that,

.. on average across the U.S., PMio-2.5 comprises a larger portion of PMio on days with
relatively high PMio concentrations than on days with more typical PMio concentrations.
This suggests that elevated PM1o concentrations across much of the U.S. are due in large
part to elevations in PMio-2.5 mass. Given this, we conclude that a PMio standard would be
most effective at limiting PMio-2.5 concentrations if it focuses on the upper end of the
distribution of daily PMio concentrations.

Given the large differences in particulate matter size, it is not clear that EPA is justified in
analyzing data “...on average across the U.S....” It is apparent that variations in PMg
concentrations are related to particle size. Areas having high coarse particulate matter

? The regional definitions used in the reproduced EPA figure are not consistent with the regional definitions used in
this report or with regional descriptions in other EPA publications.
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concentrations will have much greater spatial nonuniformity of concentrations due to rapid

gravity settling, impaction, and other atmospheric deposition processes.
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Figures 4-3. PM;o/PM; s ratios'°
(Adapted from: Policy Assessment Document, April 2011, Page 3-28'")

0 EpA states that “Blue stars represent mean concentrations, horizontal lines represent median concentrations,

boxes represent 75% confidence intervals, and error bars represent 95% confidence intervals. N values
equal the number of site years of monitoring data for each region.”
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4.4 Within-County PM;p Concentration Variations

As part of the Integrated Science Assessment, EPA evaluated the variations in the PM;
concentrations in a small number of urban areas in the East and the West. Los Angeles
represented the West in these analyses, and EPA found variations of more than a factor of two
across Los Angeles County. However, this example understates the possible differences in other
less-urbanized areas of the West, Southwest, and Midwest where the PM ;o concentrations are not
dominated by relatively uniformly distributed PM, 5 emissions from mobile sources. A far more
challenging evaluation would involve urban and nonurban areas where the PM,( concentrations
are related primarily to fugitive dust emissions. In summarizing these relatively few urban area
analyses, EPA stated the following:

PM,, mass concentration has been shown to vary as much as a factor of five [emphasis
added] over urban-scale distances of 100 km or less, and by a factor of 2 or more on
scales as small as 30 km in an analysis of California air quality (Alexis et al., 2001,
079886). This can be attributed to the rapid Vd and resulting short atmospheric lifetime
of the coarse-mode particles making up much of PM10 mass. As a result, local emission
sources often dominate PMy annual average mass at certain monitors. Data from the 15
CSAs/CBSAs were used to investigate urban variability in PM; reported to the AQS
database. EPA, Integrated Science Assessment, page 3-73

EPA followed-up on this urban area variability analysis using correlations of data from monitors
located relatively close. This “neighborhood-scale” evaluation concerned 15 areas, most of
which were in the Eastern U.S. The results of the correlations are summarized in Figure 4-4
which is reproduced from Figure 3-40 (page 3-87) of the ISA. Extremely poor correlations are
apparent from many sets of PM;¢ monitors located only 4 kilometers apart. In fact, the
correlation coefficients for the EPA linear regression lines in Figure 4-4 are only 0.21 and 0.03—
values that suggest essentially no relationship between the site-to-site correlations.

This lack of relationships is not surprising considering the well-recognized local impact and
short transport distances of the coarse fraction of PM, particulate matter. It is notable that this
degree of spatial nonuniformity clearly exists even in parts of the eastern U.S. where coarse

particulate matter concentrations are moderate-to-low, and PM; s concentrations are relatively
high.

Information provided in the ISA concerning a study of PM,, and PM, s variability in the Raleigh-
Durham area of North Carolina also points to significant differences over short distances.
Concerning that study, EPA concluded:

Neighborhood-scale variability in PM10-2.5 was investigated by Chen et al. (2007, 147318) in
the Raleigh/Durham area of NC. The average correlation between 26 residential monitors located
throughout the region and a centrally located monitor representing a maximum inter-sampler

" The EPA regional breakdown does not match typical climatological conditions. For example, Kansas, Oklahoma,
and western Texas are rarely described as “maritime” and the states of California, Oregon, and Washington are
rarely described as “Mediterranean.”
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range of 60 km was found to be 0.75 for PM10-2.5 compared with 0.92 and 0.94 for
PM2.5 and PM10, respectively. Based on this study, neighborhood-scale variability is
greater for PM10-2.5 than for PM2.5 or PM 10, matching the conclusion drawn above on
the broader urban-scale.

Even in the partially forested Raleigh-Durham area, there are signs pointing toward significant
spatial variability in PM;( concentrations.
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Figure 4-4. Neighborhood-scale site-to-site correlations in PM air quality

Figure 4-4 is consistent with the conclusion of Watson and Chow that, “Ambient urban dust
contributions are often dominated by the presence of, or lack of, emissions from nearby
sources.”'? They also state that, “Neighborhood-scale studies show that there may be large

differences between dust contributions from monitors separated by no more than 5 km.

9913

2 Watson, J. and J. Chow. “Reconciling Urban Fugitive Dust Emissions Inventory and Ambient Source
Contribution Estimates: Summary of Current Knowledge and Needed Research.” DRI Document No. 6110.4F, May
2000, Page 1-2.

" Watson J. and J. Chow. “Reconciling Urban Fugitive Dust Emissions Inventory and Ambient Source
Contribution Estimates: Summary of Current Knowledge and Needed Research.” DRI Document No. 6110.4F, May
2000, Page 2-22
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Within-County PMj, Variability in the 2009 Data Sets—To evaluate the spatial

differences in PM,( concentration, Air Control Techniques, P.C. has reviewed variations in the
ogh percentile concentrations in the counties with multiple PM o monitors. Tables 4-1 and 4-2
summarize the range in concentrations within these counties during 2009.

In the West, Southwest, and Midwest, the 98" percentile PM;, concentrations differed by an
average of 49.8 ug/m®. The spatial differences in the Eastern U.S. for the counties reviewed
averaged 11.2 pg/m®. This latter value is similar to the spatial differences for eastern urban areas
reported in the ISA.

Table 4-1. Within-County Variability in the West, Southwest, and Midwest

Number of PM.. Ranee PMi, PM,, Standard

State County Code Monitoring 10 & Difference Deviation,

Sites ng/m /m’ /m®

ne ng

AK 20 7 44 to 88 44 18
AK 170 1 N/A NA N/A
AZ 3 3 46 to 83 37 21
AZ 13 24 43 t0 122 79 29
AZ 15 1 N/A N/A N/A
AZ 19 11 40 to 99 58 19
AZ 21 23 36 to 286 250 67
AZ 25 2 4610 116 70 17
AZ 27 1 N/A N/A N/A
AR 119 3 31t0 123 92 3
CA 9 1 N/A N/A N/A
CA 11 2 NA N/A NA
CA 19 3 621072 10 5
CA 21 1 NA NA NA
CA 23 2 4110 49 8 5
CA 25 5 117 to 186 71 23
CA 27 15 50 to 284 234 69
CA 29 8 43t0 112 69 27
CA 31 6 83 to 100 17 7
CA 37 11 4410 78 34 12
CA 51 4 32 to 489 457 218
CA 65 15 42 t0 103 61 32
CA 67 9 33t0 74 41 13
CA 71 15 39t0 73 34 11
CA 77 3 39to 57 18 10
CA 89 3 271036 9 4
CA 93 1 NA NA NA
CA 99 2 63 to 65 2 1
CA 105 1 NA NA NA
CA 113 2 50to 55 5 4

30




Evaluation of th