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1. Introduction

On September 6, 2012, an air quality monitor in the Phoenix PM o nonattainment area
recorded a 24-hr average PMyo concentration in excess of the National Ambient Air Quality
Standard (NAAQS) for PMy, of 150 pg/m®. The purpose of this report is to demonstrate that this
exceedance was due to naturally occurring windblown dust, was not reasonably controllable or
preventable, was historically unusual, and would not have occurred “but-for” the windblown dust
and that it therefore constitutes an Exceptional Event as defined by the U.S. Environmental
Protection Agency’s (EPA) Exceptional Events Rule (EER).

1.1 Report Contents

Section 2 of this assessment contains a conceptual model of the windblown dust event
that transpired on September 6, 2012, providing a background narrative of the exceptional event
and an overall explanation showing that the event affected air quality. Section 2 also provides
evidence that the event was a natural event.

Section 3 of this assessment establishes a clear causal connection between the natural
event on September 6, 2012, and the exceedance of the 24-hr PM4, standard at the monitoring
station. The evidence in this section also confirms that the event in question both affected air
guality and was the result of natural events.

Section 4 of this assessment illustrates that the event of September 6, 2012, produced
PM,, concentrations in excess of normal historical fluctuations.

Section 5 of this assessment details the existing dust control measures and
demonstrates that, despite the presence and enforcement of these controls, the event of
September 6, 2012, was not reasonably controllable or preventable.

Section 6 of this assessment builds upon the demonstrations made in the previous
sections, showing a clear causal connection between the natural event and the exceedance,
and concludes that the exceedance of the 24-hr PM,, standard on September 6, 2012, would
not have occurred “but for” the event.

Appendix A contains time-series graphs and data tables to supplement Section 3.
Appendix B contains links to videos, images, and media reports to supplement Section 3.
Appendix C contains air quality forecasts issued by the Arizona Department of Environmental
Quality (ADEQ) and weather statements and warnings issued by the National Weather Service.
Appendix D contains a copy of the affidavit of public notice concerning this assessment report.

1.2 Exceptional Event Rule Requirements

In addition to the technical requirements that are contained within the EER, procedural
requirements must also be met in order for the EPA to concur with the flagged air quality
monitoring data. This section of the report lists the requirements of the EER and associated
guidance and discusses how ADEQ addressed those requirements.
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1.2.1 Public Notification that the Event Was Occurring (40 CFR 50.14(c)(2)(i))

ADEQ issued Dust Control Action Forecasts and Air Quality Forecasts for Maricopa
County advising citizens of the potential for high wind dust events on September 6, 2012. More
information on ADEQ'’s forecasts can be found in Section 5.2 of this report. The forecast
products that were issued for September 6, 2012, are included in Appendix C.

1.2.2 Place Informal Flag on Data in AQS (40 CFR 50.14(c)(2)(ii))

ADEQ and other operating air quality agencies in Arizona submit data into the EPA’s Air
Quality System (AQS), the official repository of ambient air quality data. This data submittal to
AQS includes particulate matter (PM) data from both filter-based and continuous monitors
operated in Arizona.

When ADEQ and/or another agency operating monitors in Arizona suspect that data
may be influenced by an exceptional event, ADEQ and/or the other operating agency expedites
analysis of the filters collected from the potentially-affected filter-based air monitoring
instruments, quality-assures the results, and submits the data into AQS. ADEQ and/or other
operating agencies also submit data from continuous monitors into AQS after quality assurance
is complete.

If ADEQ and/or other operating air quality agencies have determined that a potential
exists that a monitor’s reading(s) have been influenced by an exceptional event, a preliminary
flag is submitted for the measurement in AQS. The data are not official until they undergo more
thorough quality assurance and quality control, leading to certification by May 1 of the year
following the calendar year in which the data were collected (40 CFR 58.15(a)(2)). The
presence of the flag on the September 6, 2012, data can be confirmed in AQS.

1.2.3 Notify EPA of Intent to Flag Through Submission of Initial Event
Description by July 1 of Calendar Year Following Event (40 CFR
50.14(c)(2)(iii))

ADEQ submitted notice to EPA on August 29, 2012 listing all days from calendar year
2012 that ADEQ intends to analyze under the Exceptional Events Rule. The PM;o, exceedance
that occurred on September 6, 2012, in the Phoenix PM4, nonattainment area was included on
this list. This assessment report serves as demonstration supporting the flagging of the data.

1.2.4 Document that the Public Comment Process Was Followed for Event
Documentation (40 CFR 50.14(c)(3)(iv))

ADEQ posted this assessment report on the ADEQ webpage and placed a hard copy of
the report in the ADEQ Records Management Center for public review. ADEQ opened a 30-day
public comment period on January 14, 2013. A copy of the public notice certification, along with
any comments received, will be submitted to EPA, consistent with the requirements of 40 CFR
50.14(c)(3)(iv). See Appendix D for a copy of the affidavit of public notice.
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1.2.5 Submit Demonstration Supporting Exceptional Event Flag (40 CFR
50.14(a)(1-2))

At the close of the public comment period, and after ADEQ has had the opportunity to
consider any comments submitted on this document, ADEQ will submit this document, the
comments received, and ADEQ’s responses to those comments to EPA Region 9 headquarters
in San Francisco, California. The deadline for the submittal of this package is September 30,
2015.

1.2.6 Documentation Requirements (40 CFR 50.14(c)(3)(iii))

The EER states that in order to justify the exclusion of air quality monitoring data,
evidence must be provided for the following elements:
1. The event satisfies the criteria set forth in 40 CFR 50.1(j) that
a. the event affected air quality,
the event was not reasonably controllable or preventable, and

c. the event was caused by human activity unlikely to recur in a particular
location or was a natural event;

2. There is a clear causal relationship between the measurement(s) under
consideration and the event;

3. The event is associated with a measured concentration(s) in excess of normal
historical fluctuations; and

4. There would have been no exceedance or violation but for the event.
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2. Conceptual Model

This section provides a narrative background and summarizes the meteorological and
air quality conditions in place on September 6, 2012 in the Phoenix area. Elements described in
this section include

e A description and map of the geographic setting of the air quality and meteorological
monitors.

e A description of Phoenix’s climate.

e An overall description of meteorological and air quality conditions on the event day.

2.1 Geographic Setting and Monitor Locations

Phoenix is located in the Salt River Valley in south-central Arizona. It lies at an elevation
of 1,090 feet above mean sea level (msl) in the northeastern part of the Sonoran Desert. Other
than the mountains in and around the city, the topography of Phoenix is generally flat. The
Phoenix area is surrounded by the McDowell Mountains (~4,200 ft above msl) to the northeast,
the foothills of the Bradshaw (~7,900 ft above msl) and Mazataal (~7,900 ft above msl) ranges
to the north, the White Tank Mountains (~4,500 ft above msl) to the west, the Sierra Estrella
(~4,450 ft above msl) to the southwest, and the Superstition Mountains (~5,000 ft above msl) far
to the east. Within the City are the Phoenix Mountains (~2,600 ft above msl) and South
Mountain (~2,600 ft above msl). Current development is pushing north, west, and south into
Pinal County.

A fairly dense network of air quality and meteorological monitors exists throughout the
Phoenix area, with a much less dense network of monitors throughout the rest of Arizona.
Figure 2-1 shows the general geographic setting of Phoenix, as well as the location of the PM g
monitor that recorded an exceedance on September 6, 2012. The monitors shown in the map
include AQS monitors, which measure air quality and meteorological data, and National
Weather Service (NWS) monitors, which measure meteorological data only. Some of the AQS
monitors in the Phoenix area are run by the Maricopa County Air Quality Department (MCAQD),
while others are run by ADEQ. The PM; exceedance on September 6, 2012, was recorded at
the West Chandler monitor. Phoenix Sky Harbor International Airport (KPHX) and Chandler
Municipal Airport (KCHD) were the primary NWS sites used in this demonstration package
because of those sites’ high data quality, data completeness, proximity to the West Chandler
monitor, and representativeness of meteorological conditions in the Phoenix area. Figure 2-2
shows the locations of PMj, monitors statewide on September 6, 2012.

Figure 2-3 depicts the drainage systems or watersheds for the State of Arizona. Many
of the rivers that form Arizona’s drainage system are dry for most of the year and, consequently,
are sources of silt and fine soils that become suspended and add to regional PM,, loadings
during high wind events. Much of this alluvial matter and fine soil is deposited in the low-lying
areas of central and southern Arizona, with larger depositional areas focused in and around the
confluences of dry river channels.
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Figure 2-1. Locations of the air quality monitor that recorded an exceedance of the 24-hr PM, NAAQS on September 6, 2012,
and NWS monitors described in this report.
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Figure 2-2. Location of sites monitoring PM 14 in Arizona on September 6, 2012.
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2.2 Climate

Phoenix has an arid climate, with very hot summers and temperate winters. The
average summer high temperatures are among the hottest of any populated area in the United
States (Figure 2-4). Temperatures reach or exceed 100°F an average of 110 days annually,
and reach or exceed 110°F an average of 18 days annually. Phoenix receives an average of
7.66 inches of rain per year. The bulk of this rain usually falls during the December through
March and July through August time periods. During the December through March period,
winter storms originating from the Pacific Ocean can produce significant rains in southwestern
Arizona. During the mid- to late-summer time period, monsoonal moisture originating from the
Gulf of California, Gulf of Mexico, and large thunderstorm complexes over the Sierra Madre
Occidental Mountains in Mexico move northward into Arizona.

120 1.2

100 Y 1.0
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Figure 2-4. Average monthly temperatures and precipitation for Phoenix, 1981-2010.

The influx of moisture associated with the monsoon, combined with strong solar heating,
can result in unstable atmospheric conditions that are favorable for the development of
thunderstorms. Heavy precipitation associated with thunderstorms, and the eventual collapse
or dissipation of thunderstorms, can generate what are known as downbursts. Downbursts are
the rapid descent of rain-cooled air in a thunderstorm. Upon reaching the surface, this air
rapidly disperses horizontally away from the storm as the outflow boundary (also called gust
fronts), as shown in Figure 2-5. The high winds associated with outflow boundaries can
efficiently loft dust into the air and transport the dust over long distances, resulting in dust
storms (also called haboobs) with high PM1q concentrations and low visibilities.
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Cross-section schematic of a haboob caused by the cool outflow from a
thunderstorm, with the leading edge that is propagating ahead of the storm
called an outflow boundary. The strong, gusty winds that prevail at the
boundary are defined as a gust front. The leading edge of the cool air is called
the nose, and the upward-protruding part of the features is referred to as the
head. Behind the roll in the windfield at the leading edge is a turbulent wake.
The rapidly moving cool air and the gustiness at the gust front raise dust
(shaded) high into the atmosphere.

Figure 2-5. Cross-section of a thunderstorm creating an outflow boundary and haboob.
(Source: Desert Meteorology, Thomas T. Warner, 2004.)

Dust storms associated with these thunderstorms typically occur in the early part of the
monsoon season (July) before subsequent rains moisten the soil and limit potential lofting of soll
into the air. However, depending on the amount and frequency of precipitation received during
the monsoon season, the extremely hot temperatures can dry the surface soils very quickly;
thus, dust storms can occur at any time during the year. Specific PM;o source regions are
difficult to determine during thunderstorm-driven dust storms because the thunderstorm outflow
can carry dust over long distances that encompass many possible sources of dust. Instead, we
consider general PM;o source regions, which are typically identified based on the locations of
the thunderstorms that are believed to have generated the dust-laden outflow winds.

2.3 Event Day Summary

On the afternoon and evening of September 6, 2012, strong winds generated by
thunderstorms over south-central Arizona transported dust northward into the Phoenix area.
The windblown dust resulted in 24-hr average PM 1o concentrations in exceedance of the
NAAQS at one air quality monitor (Table 2-1). The PM, concentration measured at this
monitor was in excess of normal historical fluctuations. The dust was naturally occurring and
likely originated over undeveloped lands south of the Phoenix area, and wind gusts in excess of
30 mph overwhelmed reasonable dust control measures. Monitors across Maricopa and Pinal
counties recorded high PMj, concentrations during this dust storm, illustrating the widespread,
regional nature of the event.
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Table 2-1. Arizona PM, measurements on September 6, 2012. The exceedance
monitors discussed in this report are shown in bold.

24-hr 1-hr Time of AQS
: Monitor . Avg Max Max 1-hr o
Monitor Type Operator AQS Monitor ID ‘ PM10 PM 0 PM 10 QuFallgfler
(Mgim) | (ug/m? | (LST) J
Apache County
N/A | TEOM | WMAT | 04-001-1003-811021 | 12 | 25 | 700 |
Coconino County
N/A | N/A | ADEQ | 04-005-1237-811021 | NA | NA | NA |
Gila County
HaydenOld Jail | TEOM | ADEQ | 04-007-1001-81102-3 | 41 | 139 | 1100 |
Maricopa County
Senior Center Air
Monitoring Station N/A | SRP-MIC | 04-013-7020-81102-1 125 N/A N/A
Senior Center Alr N/A SRP-MIC | 04-013-7020-81102-2 121 N/A N/A
Monitoring Station
Lehi ALMONIONNG | /A | SRPMIC | 04-013-7022-81102-1 | 150 N/A N/A
West Phoenix BAM MC 04-013-0019-81102-1 30 117 1800
North Phoenix BAM MC 04-013-1004-81102-1 N/A N/A N/A
Glendale TEOM MC 04-013-2001-81102-1 39 185 1700
Central Phoenix TEOM MC 04-013-3002-81102-4 64 624 1700
Greenwood TEOM MC 04-013-3010-81102-1 46 247 1700
South Phoenix TEOM MC 04-013-4003-81102-1 79 870 1700
West Chandler TEOM MC 04-013-4004-81102-1 164 3056 1700 RJ
Tempe TEOM MC 04-013-4005-81102-1 103 1535 1700
Higley TEOM MC 04-013-4006-81102-1 128 2189 1700
West 43 Ave TEOM MC 04-013-4009-81102-1 65 508 1700
Dysart TEOM MC 04-013-4010-81102-1 50 282 1700
Buckeye TEOM MC 04-013-4011-81102-1 46 325 1700
Zuni Hills TEOM MC 04-013-4016-81102-1 60 631 1800
South Scottsdale | TEOM MC 04-013-3003-81102-1 101 1094 1700
Fort
McDowell/’Yuma | TEOM FMIR | 04-013-5100-81102-3 N/A N/A N/A
Frank
Durango Complex TEOM MC 04-013-9812-81102-1 81 862 1700
JLG Supersite BAM ADEQ | 04-013-9997-81102-3 37 113 600
JLG Supersite TEOM ADEQ | 04-013-9997-81102-4 N/A N/A N/A
Navajo County
N/A TEOM | WMAT | 04-017-1002-81102-1 16 35 1600
Pima County
Ajo TEOM ADEQ | 04-019-0001-81102-3 N/A N/A N/A
Rillito TEOM ADEQ | 04-019-0020-81102-3 42 300 1400
Orange Grove FRM PCDEQ 04-019-0011-81102-2 27 N/A N/A
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24-hr 1-hr Time of

Monitor M_(I_);Fi)t:r Operator AQS Monitor ID ‘ E’A\I\\/I/?o PMl\fli(o Mg),(vlll;hr Q%fﬁﬁer
“(g/m®) | (ug/m?) | (LST) B
Prince Road FRM PCDEQ | 04-019-1009-81102-1 18 N/A N/A
Tangerine FRM PCDEQ | 04-019-1018-81102-1 22 N/A N/A
Santa Clara FRM PCDEQ | 04-019-1026-81102-1 17 N/A N/A
Pinal County
Cgf)"jvftmge TEOM | PCAQCD | 04-021-0001-81102-3 | 92 978 1500
Apache Junction FRM | PCAQCD | 04-021-3002-81102-3 83 746 1700
Fire Station
Stanfield TEOM | PCAQCD | 04-021-3008-81102-3 | 121 1649 1600
Combs School TEOM | PCAQCD | 04-021-3009-81102-3 70 497 1700
Maricopa TEOM | PCAQCD | 04-021-3010-81102-3 | N/A N/A N/A
Pinal County TEOM | PCAQCD | 04-021-3011-81102-3 164 2964 1600 RJ
Housing
Cowtown TEOM | PCAQCD | 04-021-3013-81102-3 | 159 2659 1600 RJ
Bapchule FRM GRIC | 04-021-7004-81102-1 | 613 N/A N/A RJ
Bapchule FRM GRIC | 04-021-7004-81102-2 | 547 N/A N/A RJ
Santa Cruz County
Nogales Post Office | BAM | ADEQ | 04-023-0004-81102-3 | 17 | 38 | 1200 |
Yuma County
Yuma Superste | TEOM | ADEQ | 04-027-8011-811023 | 25 | 150 | 2000 |

TEOM: Tapered Element Oscillating Microbalance monitor

FRM: Federal Reference Method

WMAT: White Mountain Apache Tribe of Fort Apache Reservation, AZ

SRP-MIC: Salt River Pima-Maricopa Indian Community of Salt River Reservation, AZ
PCDEQ: Pima County Department of Environmental Quality

PCAQCD: Pinal County Air Quality Control District

GRIC: Gila River Indian Community

RJ: qualifier flag for high winds

1 PM 4o data for 1600 and 1700 on September 6, 2012, were not available.
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3. Causal Relationship
3.1 Discussion

Meteorological and air quality observations indicate that dust carried by thunderstorm
outflow was directly responsible for the high PM;o concentrations observed in the Phoenix area
on September 6, 2012. On the afternoon of September 6, a large area of thunderstorms
developed over south-central Arizona, south of the Phoenix area (Figure 3-1). As these
thunderstorms drifted north, they generated a dust-carrying outflow boundary that propagated
northward into the Phoenix area. As stated in Section 2.2, thunderstorms associated with the
summer monsoon season can generate strong winds and blowing dust across Arizona. The
likely source region for PMq during the September 6, 2012, event was the deserts south of
Phoenix and largely outside the Phoenix PM 1, nonattainment area. This region mainly consists
of natural, undisturbed desert. In addition, the two weeks leading up to the event were dry in
the Phoenix area, with the last measureable rainfall at KPHX occurring on August 23. This
combination of geography and lack of rainfall preceding the event resulted in a large fetch of
soils that were particularly vulnerable to particulate suspension.

2315 UTE Thu 85 Sop 2012 I8 Satellite
0 - 4|-621-601-5 5 B0 ) (6 O O O O SR SIOE SR NSROR E M M W 8 B 0 8 B O E DD
=

Figure 3-1. Infrared satellite image from 1615 LST on September 6, 2012 (GOES-West).
Colder temperatures (blues, purples, and white) indicate tall, convective (thunderstorm)
clouds. Thunderstorms over south-central Arizona generated outflow boundaries that
carried dust northward into Arizona.
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The effects of the thunderstorm outflow and associated windblown dust were evident at
most Pinal County monitors between 1600 and 1700 LST on September 6, with PM
concentrations exceeding 2,500 ug/m? at two monitors (Figure 3-2). The thunderstorm outflow
and associated dust continued northward and arrived in the Phoenix area between 1700 and
1800 LST on September 6, with visibility reduced to near zero at KCHD (Figure 3-3). PMyo
concentrations at the West Chandler monitor increased sharply over this time period, with 1-hr
PM3, concentrations exceeding 3,000 pg/m? (Figure 3-4). Collocated wind observations at
West Chandler showed wind gusts in excess of 30 mph coincident with the high PM,
concentrations. Several other monitors in the Phoenix area reported gusty winds at the same
time as the high PM,, concentrations, including a wind gust of 40 mph at KCHD (Appendix A).
Visibility cameras in the Phoenix area also clearly showed a reduction in visibility and blowing
dust as the outflow arrived (Figure 3-5). Links to these videos and other media coverage and
images pertaining to this windblown dust event are shown in Appendix B. It is also important to
note that before the abrupt increase in PMy; in the Phoenix area, winds were lighter, visibilities
were greater, and PMj, concentrations were much lower, illustrating the correlation between the
high winds and the dust. In response to the approaching thunderstorm outflow and associated
dust and low visibilities, the NWS office in Phoenix issued a Blowing Dust Advisory and Dust
Storm Warning for portions of western Pinal and Maricopa Counties (Appendix C). The Blowing
Dust Advisory and Dust Storm Warning specifically mentioned the Chandler area, which is
where the West Chandler monitor is located.
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Figure 3-2. Hourly PM, concentrations at Pinal County monitors on September 6, 2012.
PM o concentrations sharply increased between 1500 and 1700 LST, indicating the
arrival of windblown dust.
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Figure 3-3. Hourly PMy, concentrations at Maricopa County monitors and visibility at
KCHD on September 6, 2012. Visibility was greatly reduced at 1700 and 1800 LST on
September 6, 2012, coinciding with the sharp increase in PMy, concentrations at
Maricopa County monitors, indicating the arrival of windblown dust.
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Figure 3-4. Hourly PM;o concentrations and wind speeds at the West Chandler monitor
on September 6 and 7, 2012. PM4 concentrations and wind speeds sharply increased
at 1700 LST on September 6, 2012, indicating the arrival of windblown dust.
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Figure 3-5. Image from an ADEQ visibility camera on North Mountain looking south
toward downtown Phoenix and the South Mountains. Windblown dust associated with
thunderstorm outflow reduced visibility throughout the Phoenix area, obscuring the
downtown skyline and South Mountains.

The progression of the thunderstorm outflow and windblown dust through the Phoenix
area is summarized by the radar velocity and wind vector spatial plots below (Figures 3-6
through 3-9).

1530-1600 LST (Figure 3-6)

Observations at area monitors generally showed light winds with a westerly component,
high visibilities, and low PM concentrations across Maricopa County. At this time,
thunderstorm outflow was just beginning to impact monitors in western Pinal County, but the
outflow boundary itself was not yet detected on Doppler radar.

1630-1700 LST (Figure 3-7)

Between 1630 and 1700 LST, the outflow boundary was detectable on Doppler radar
over northwestern Pinal County and far southern Maricopa County and was just south of the
West Chandler monitor. Note that the outflow boundary exhibited a bowed structure, with a
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bulge northward aimed at the West Chandler monitor. In quasi-linear thunderstorm boundaries,
bowing structures, and especially the apex of a bowing structure, are often locations of stronger
wind speeds. Thus, the structure and motion of the outflow boundary on September 6, 2012,
was patrticularly favorable for the development of strong winds specifically in the vicinity of the
West Chandler monitor. Monitors in western Pinal County were already impacted by the outflow
boundary and windblown dust, reporting PMy, concentrations above 2,500 pg/m?®, gusty
southwesterly winds, and decreased visibilities. Monitors across Maricopa County had not yet
been affected by the outflow, and thus continued to report low PM;, concentrations, generally
light winds, and high visibilities.

1730-1800 LST (Figure 3-8)

The outflow boundary continued moving northward into Maricopa County, affecting
several monitors in the Phoenix metropolitan area, but most strongly impacting the east and
southeast side of the Phoenix area. Conditions near and south of the outflow boundary were
characterized by gusty south-southwesterly winds, visibilities as low as 0.25 miles, and high
PM o concentrations. Although only the West Chandler monitor in Maricopa County recorded
an exceedance of the NAAQS, several other monitors reported 5-minute PM4 concentrations in
excess of 2,500 pg/m*. PMj, concentrations and wind speeds decreased at Pinal County
monitors as the outflow boundary moved northward out of Pinal County.

The West Chandler monitor likely recorded the highest PM;o concentrations because of
its location on the southeastern side of the Phoenix urban area, closer to the undeveloped lands
of western Pinal County where much of the dust and PMy, likely originated. And, as mentioned
above, the bowed structure of the outflow boundary favored locally stronger winds in the vicinity
of the West Chandler monitor. Also of note were very high 24-hour average PM;,
concentrations at the filter-based monitor operated by the Gila River Indian Community (see
Table 2-1), which is in northern Pinal County very near the West Chandler monitor. Thus, the
West Chandler monitor was likely subject to greater quantities of transported PM;, compared to
other monitors in the nonattainment area.

1830-1900 LST (Figure 3-9)

As the outflow boundary continued northward, PM 4 concentrations decreased at most
Maricopa and Pinal county monitors, including at West Chandler. Winds remained gusty across
Maricopa County but shifted to westerly, which was no longer conducive to transport of dust and
PMj, from the south. Finally, visibilities quickly returned to at or above 10 miles as the outflow
boundary departed to the north of the Phoenix area.

3.2 Summary

The information presented in this section demonstrates a clear causal relationship
between the windblown dust and the PMq exceedance measured in the Phoenix PM g
nonattainment area on September 6, 2012. The wind, visibility, PM4o, and radar data shown in
this section illustrate the spatial and temporal extent of the dust storm as it moved through
Maricopa County.
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In addition, meteorological data tables found in Appendix A show that the sharp increase
in PMyo concentrations coincided with the gusty winds, low visibilities, and airport observer
reports of blowing dust. The fact that PM4, concentrations in Pinal County spiked prior to PMyq
concentrations increasing in Maricopa County illustrate that a vast majority of the dust that
impacted the nonattainment area monitors originated outside of Maricopa County and was
transported into the Phoenix PMy, nonattainment area. While PMy, concentrations were high
regionally during the event, the West Chandler monitor was the closest Maricopa County
monitor to the open and desert areas of western Pinal County, resulting in an exceedance at the
West Chandler monitor. The proximity of the West Chandler monitor to open and desert areas
of Pinal County provides solid evidence as to why this was the only monitor within the Maricopa
County nonattainment area that recorded an exceedance.
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Figure 3-6. Maximum 5-minute PM;, concentrations (colored circles), 5-minute wind speed and direction (vectors), maximum
wind gusts (red numbers), and minimum visibility observations (white numbers) at Maricopa and Pinal county monitors between
1530 and 1600 LST on September 6, 2012. Where 5-minute data are unavailable (e.g., PM;o data in Pinal County), 1-hour data
are used. Underlying colors are Doppler radar velocity data at 1534 LST, where greens indicate motion toward the radar and
oranges/reds indicate motion away from the radar.
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Figure 3-7. Similar to Figure 3-6, but representing observations from 1630 to 1700 LST. Doppler radar data are from 1644 LST.
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4. Historical Norm

4.1 Analysis

PM o concentrations measured at Phoenix-area monitors on September 6, 2012, were
unusual and in excess of normal historical fluctuations. To establish the severity of this event,
PM o concentrations measured on September 6, 2012, were compared to a historical 2007 to
2012 annual data set at the West Chandler monitor. The PM, concentrations measured at the
West Chandler monitor on September 6, 2012, resulted in some of the highest 24-hr averages
(Figure 4-1) and daily maximum hourly averages (Figure 4-2) measured over the 5-year period.

West Chandler 5-Year Historical Fluctuation - 24 Hour Averages
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Figure 4-1. 24-hr average PM,q concentrations at the West Chandler monitor (2007—
2012). The 24-hr average PMq concentration on September 6, 2012, is shown in red
and highlighted by the arrow.
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West Chandler 5-Year Historical Fluctuation - Daily Maximum Hourly Averages
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Figure 4-2. Daily maximum hourly average PM,o concentrations at the West Chandler

monitor (2007-2012). The daily maximum hourly average PM 1, concentration on

September 6, 2012, is indicated by the arrow.

4.2 Summary

Given the recorded values and using a methodology similar to the one accepted by EPA,
it is clear that the PMy, levels on September 6, 2012, were outside normal historical
fluctuations. This analysis provides evidence that the event affected air quality on a historic

scale.
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5. Not Reasonably Controllable or Preventable

5.1 Background

ADEQ and MCAQD are responsible for implementing regulatory measures to control
emissions from agricultural sources, stationary sources, fugitive dust sources, and open burning
within Maricopa County. Three major programs provide or contribute to air pollution control
measures for the Greater Phoenix area. These programs include

1. ADEQ’s Agricultural Best Management Program (Ag BMP)
2. Maricopa County’s Inspection and Compliance Program
3. ADEQ'’s Air Quality Forecasting Program

Specifically, ADEQ is responsible for compliance assistance and enforcement of
Agricultural Best Management Practices developed by the Governor’s Agricultural Best
Management Practices Committee, while MCAQD is responsible for compliance assurance for
all other significant sources of PMo emissions. In addition to routine inspections and
inspections driven by complaints, inspections are often increased when (1) ADEQ forecasters
issue a Maricopa County Dust Control Forecast of “High Risk,” (2) ADEQ forecasters issue a
High Pollution Advisory, or (3) near-real-time monitoring data indicate unique activity via high
PM concentrations. The forecasting program and inspection/compliance programs work
together so that resources can be best utilized during days of greatest risk for elevated PM
emissions.

On July 25, 2002, EPA took initial action to finalize approval of the Best Available
Control Measure (BACM) and the Most Stringent Measure (MSM) demonstrations in the Serious
Area PMy, plan for the Maricopa County portion of the metropolitan Phoenix PMq
nonattainment area (67 FR 48718). These BACM and MSM demonstrations were again
approved by EPA on July 14, 2006 (71 FR 43979). The Agricultural Best Management
Practices General Permit rule and related definitions have been adopted into the Arizona
Administrative Code as R18-2-610 and R18-2-611, pursuant to Arizona Revised Statutes
§49-457' Updates to the Ag BMP program in December 2011 clarified BMPs.

5.1.1 Control Measures

Maricopa County regulations of PM1q emissions are listed in Table 5-1.

! Updates to the Ag BMP program in December 2011 clarified BMPs for crops and added BMPs for animal
operations. Effective 12/29/2011, R18-2-611 was renumbered to R18-2-610.01 Agricultural PM1o General Permit
for Crop Operations and R18-2-611.01 Animal Operations PM1p General Permit was added. Definitions for Crop
Operations were revised at R18-2-610 and new definitions for Animal Operations were added at R18-2-611.




Exceptional Event, Phoenix, September 6, 2012

Not Reasonably Controllable or Preventable

Table 5-1. Rules and ordinances regulating PM emissions in Maricopa County.

Rule/Ordinance Number & Title Description

Rule 300: Visible emissions

Establishes standards for visible emissions and opacity.

Rule 310: Fugitive dust from dust-
generating operations

Establishes limits for the emissions of particulate matter into the
ambient air from any property, operations, or activity that may serve as
a fugitive dust source.

Rule 310.01: Fugitive dust from non-
traditional sources of fugitive dust

Establishes limits for the emissions of particulate matter into the
ambient air from open areas, vacant lots, unpaved parking lots, and
unpaved roadways which are not regulated by Rule 310 and which are
not required to have either a permit or a dust control plan.

Rule 311: Particulate matter from
process industries

Establishes emission rates based on process weight applicable to any
affected operations not subject to Rule 316.

Rule 312: Abrasive blasting

Establishes limits for particulate emissions from abrasive blasting
operations.

Rule 314: Open outdoor fires and
indoor fireplaces at commercial and
institutional establishments

Establishes limits for the emissions of air contaminants produced from
open burning.

Rule 316: Nonmetallic mineral
processing

Establishes limits for the emissions of particulate matter into the
ambient air from any nonmetallic mining operation or rock product
processing plant.

Rule 317: Hospital/medical/infectious
waste incinerators

Establishes limits for the emissions of air pollutants from medical
waste incinerators.

Rule 322: Power plant operations

Establishes limits for the emissions of nitrogen oxides, sulfur oxides,
carbon monoxide, and particulate matter from existing power plants
and cogeneration plants.

Rule 323: Fuel burning equipment
from industrial/commercial/
institutional (ICI) sources

Establishes limits for the emissions of nitrogen oxides, sulfur oxides,
carbon monoxide and particulate matter from ICI sources.

Rule 324: Stationary internal
combustion (IC) engines

Establishes limits for the emissions of carbon monoxide, nitrogen
oxides, sulfur oxides, volatile organic compounds, and particulate
matter from stationary internal combustion engines, including
stationary IC engines used in cogeneration.

Rule 325: Brick and structural clay
products (BSCP) manufacturing

Establishes limits for particulate matter emissions from the use of
tunnel kilns for curing in the BSCP manufacturing processes.

Ordinance P-25: Leaf blower
restriction

Establishes restrictions for leaf blowers in incorporated and
unincorporated sections of Area A in Maricopa County.

Ordinance P-26: Residential wood
burning restriction

Establishes restrictions for residential wood burning.

Ordinance P-27: Vehicle parking
and use on unstabilized vacant lots

Establishes restrictions for vehicle parking and use on unstabilized
vacant lots in unincorporated sections of Area A in Maricopa County.

Ordinance P-28: Off-road vehicle
use in unincorporated areas of
Maricopa County

Establishes restrictions for operating vehicles on unpaved property in
unincorporated areas of Maricopa County.
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Rule/Ordinance Number & Title Description

Arizona Administrative Code R18- Establishes a requirement for commercial farmers to implement best
2-611 & 610: Agricultural PMqq management practices and maintain a record demonstrating
general permit compliance.

5.1.2 Additional Measures

In addition to the rules and regulations listed in Table 5-1, other PM¢-reducing control
measures (e.g., paving unpaved roads, PM,-certified street sweepers, controlling unpaved
parking lots, etc.) have been committed to and implemented by local jurisdictions throughout the
PM o nonattainment area and incorporated into the Arizona state implementation plan (SIP)
through PMy4 plans such as the Revised Maricopa Association of Governments’ (MAG) 1999
Serious Area Particulate Plan for PMq for the Maricopa County Nonattainment Area. The Pinal
County Air Quality Control District (PCAQCD) also implements regulatory control measures on
emissions from existing and new non-point sources within Pinal County (see Table 5-2).
Additionally, the PCAQCD implements specific nonattainment rules for that part of the Phoenix
PMyo nonattainment area that resides in Pinal County (see Table 5-3).

Table 5-2. Pinal County rules regulating existing and new non-point sources in Pinal County.

Article Number & Title | Description

Provides a mechanism to reasonably regulate operations which

AIETS 22 (R ere! periodically may cause fugitive dust emissions into the atmosphere.

Improves the control of excessive fugitive dust emissions that have
been traditionally associated with construction, earthwork, and land
development, and thereby minimize nuisance impacts.

Article 3: Construction sites —
fugitive dust

Table 5-3. Pinal County rules regulating fugitive dust in Pinal County portion of the
Phoenix PM;, Nonattainment Area.

Article Number & Title Description

Article 4: Nonattainment area rules; Establishes rules to avoid violations of the prevailing PM,q standard

dustproofing for commercial parking, and additionally minimize nuisance impacts by improving control of
drives, and yards excessive fugitive dust emissions from unpaved parking lots.
Article 5: Nonattainment area rules;

stabilization for residential parking Establishes rules for stabilizing residential properties.

and drives

Article 6: Restrictions on vehicle

. Establishes rules for unpaved or unstable vacant lots.
parking and use on vacant lots

Establishes rules to avoid violations of the prevailing PM,o standard
Article 7: Construction sites in and additionally minimize nuisance impacts by improving control of
nonattainment areas — fugitive dust excessive fugitive dust emissions from activities associated with
construction, earthwork, or land development.
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Article Number & Title Description

Article 8: Nonattainment area rules,
requirement for stabilization of Establishes rules for stabilizing disturbed areas at vacant lots.
disturbed areas at vacant lots

5.1.3 PMjio Rule Effectiveness

MCAQD analyzed the effectiveness of its fugitive dust rules (Rules 310, 310.01, and
316) in terms of permit compliance rates. This rule effectiveness (RE) study was designed to
assess how many sources regulated by MCAQD during the subject time period received no
PM3, emissions-related violations. As a basis for comparison, the percentage of permitted
sources in compliance during calendar year 2007 was 76% for sources subject to Rule 310,
85% for Rule 310.01 sources, and 40% for Rule 316 sources. In early 2008, Rules 310, 310.01,
and 316 were strengthened, and new ordinances (covering additional source categories such as
leaf blowers, vacant lots, and off-road vehicles) were adopted. These enhancements resulted
from MCAQD'’s obligations under such agreements as the 2005 Revised PM, State
Implementation Plan for the Salt River Area and the Maricopa Association of Governments 2007
Five Percent Plan for PMq for the Maricopa County Nonattainment Area to reduce PM g
emissions throughout the county. Three major areas that contributed to increased compliance
were an increase in departmental staffing (especially inspectors), a robust training program, and
regulatory changes that broadened and strengthened control measures under Rules 310,
310.01, and 316.

Source compliance rates were re-assessed for FY 2009 (July 2008—June 2009), a
period that allowed time for the new and revised regulations to take effect. The results showed
significant increases in compliance compared with the earlier period: to 90% (from 76%) for
Rule 310 sources, 95% compliance (from 85%) for Rule 310.01 sources, and 65% (from 40%)
for Rule 316 sources. These improvements continued into calendar year 2010 with compliance
rates of 94% for Rule 310 sources, 96% for Rule 310.01 sources, and 73% for Rule 316
sources. The timeline below (Figure 5-1) illustrates the improvements in RE over the last
several years; it also points out significant revisions to previous rules, as well as newly adopted
rules and ordinances.
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Rule Effectiveness:
Rule 310: 94%
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December 2011

Figure 5-1. Timeline of Maricopa County fugitive dust rules and ordinances.

5.1.4 Compliance and Enforcement Activities

MCAQD is prepared to proactively respond to high wind events and protect human
health and well-being. MCAQD'’s approach consists of two primary components: proactive
inspections conducted routinely, as well as surveillance inspections conducted during and after
significant air quality events. MCAQD routinely inspects dust control-permitted sites and
increases the frequency of inspections for permits covering areas of 10 acres or more. Rule
316 sources are also regularly inspected multiple times every year. Maricopa County responds
to the majority of complaints within 24 hours.

Maricopa County monitors the ADEQ Five-Day Dust Control Forecast to identify the
potential for elevated PM;, pollution levels due to high winds or stagnant conditions. When a
High Pollution Advisory (HPA) is issued for Maricopa County, MCAQD conducts increased
surveillance before, during, and after the forecast event(s). MCAQD also conducts event
surveillance and post-event activities during exceedance days that had not been forecast (i.e.,
those instances in which an HPA had not been issued).

Pre-event surveillance consists of surveying high-risk areas for any dust-generating
activities, educating sources of the impending HPA event, and issuing violations for failure to
comply with local, state, or federal regulations. During the event, MCAQD inspectors survey
high-risk areas to confirm that control measures are in place, document any violations, and
contact other regulatory agencies if necessary. Post-event activities include continued surveys
of high-risk areas, re-inspecting sources that had incurred violations within two business days,
and an internal MCAQD debriefing of event activities.

During 2011 and 2012, a total of 17 MCAQD air monitoring sites were upgraded with
new equipment that allows the monitoring sites to automatically report measured readings at
5-minute intervals. Previously, only hourly readings were available. The real-time data
reporting system includes a mechanism to alert MCAQD field staff when PM concentrations are
elevated. The system allows MCAQD responders to review concentrations at the monitors and
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to consult the National Weather Service website to check for weather event activity. This
capability allows the MCAQD responder to identify regional events and monitor specific issues.
If necessary, the MCAQD responders can inform nearby stakeholders and local governments of
the elevated PM i, concentrations.

5.1.5 Review of Source-Permitted Inspections and Public Complaints

ADEQ'’s Arizona Unified Repository for Information Tracking of the Environment
(AZURITE) database was queried to compile a list of inspections for the permitted sources in
the Maricopa area around the time of the September 6, 2012, PMq exceedances. An
evaluation of all inspection reports, air quality complaints, compliance reports, and other
documentation did not indicate any evidence of unusual anthropogenic-based PM;, emissions.
During the period of September 3 through 9, 2012, MCAQD inspectors conducted a total of 144
inspections of permitted facilities, of which 102 were at fugitive dust sources. Additionally,
MCAQD conducted 69 inspections on vacant lots and unpaved parking lots. During this 7-day
period, a total of 24 citations for violations were issued countywide for PM4o and non-PMyq
related violations. One violation was issued for PM1, emissions within a 4-mile radius of an
exceeding monitor (West Chandler).

On September 4, 2012, a violation was issued to an earthmoving operation of 0.15 acres
for not obtaining a dust control permit. A dust control permit was issued to this site on
September 19, 2012. No unstable area was discovered during the inspection on September 4,
2012, or the subsequent inspections performed on September 10, 2012, and October 15, 2012.
The site was located approximately 3.4 miles west of the West Chandler monitor. Since winds
during the thunderstorm outflow and high PMo event were from the south, it is highly unlikely
that this violation impacted PM,o concentrations at the West Chandler monitor on September 6,
2012.

MCAQD was prepared for any complaints received due to the high wind event. During
the 7 day period from September 3, 2012 through September 9, 2012, MCAQD received 18
complaints, of which 11 were windblown dust-related. Each complaint was assigned to and
investigated by a MCAQD inspector. A review of all pertinent records from this period indicates
that MCAQD inspectors observed no PMy, violations of local, state, or federal regulations within
a 4-mile radius of the exceeding monitor.

In addition to MCAQD's efforts in pre-event surveillance and proactive inspections,
ADEQ’s Ag BMP inspector also monitors the ADEQ Five-Day Dust Control Forecast and the
MCAQD air monitoring sites that include real-time data. The ADEQ Ag BMP inspector uses
specific knowledge of seasonal activities and associations with the local growers and dairymen
to communicate the importance of limiting dust-generating activities, especially during high wind
events. Additional outreach is conducted with facility representatives prior to forecast high wind
alert days. Should the PMy, readings at a MCAQD air monitoring site show a notable increase,
the ADEQ Ag BMP inspector is dispatched to contact the owners and operators of agricultural
fields in the area to discern whether their activities are causing negative impacts. The Ag BMP
inspector is prepared to respond to most agriculture complaints within 24 hours.
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Based on a review of the inspection reports and site visit documentation, there is no
evidence to suggest that agricultural activities produced unusual PMq emissions. On
September 6, 2012, the ADEQ Ag BMP inspector received one complaint and conducted
outreach in response to a dust complaint at an agricultural composting location in the area of
Lindsey Road and Ocaotillo Road.

5.2 Forecasts and Warnings

Dust forecasts and statements were released prior to the event by both ADEQ and the
NWS office in Phoenix (Appendix C). On September 5, 2012, a Maricopa County Dust Control
Forecast for September 6, 2012, was issued by ADEQ), indicating a moderate risk level for
unhealthy PMjo. The Dust Control Forecast also indicated a potential for gusty winds near
thunderstorm outflow.

The NWS office in Phoenix issued several Blowing Dust Advisories, Dust Storm
Warnings, and Severe Thunderstorm Warnings between 1600 and 1800 LST for portions of
Pinal and Maricopa counties, coincident with the period of gusty outflow winds and high PM,
concentrations in the Phoenix area. These advisories warned residents of the potential for
gusty winds to 40 mph and visibilities reduced below ¥ mile due to blowing dust generated by
thunderstorm outflow moving northward from Pinal County into Maricopa County.

5.3 Wind Observations

Wind data during the event (Figure 3-2 and Appendix A) showed widespread wind gusts
of over 30 mph coincident with the high PM1, concentrations, including a wind gust of 40 mph at
KCHD (near the West Chandler PMq monitor).

5.4 Summary

The thunderstorm outflow event of September 6, 2012, produced strong winds that
transported dust and PMy, into the Phoenix PM o nonattainment area. The source region of the
outflows that caused the exceedances was largely located in areas outside the Phoenix PMyq
nonattainment area, primarily the deserts south of Maricopa County. The Phoenix area is
designated as a serious nonattainment area for PM o and is required to have BACM for all
significant sources of PM;5. BACM on significant anthropogenic sources were in place and
enforced during the events, and pro-active tracking and response to the events by regulatory
agencies and local governments confirmed the uncontrollable nature of the dust emissions;
therefore, these pre-existing prior-approved required controls are adequate for meeting the
requirements of an exceptional event and should be considered “reasonable” for these
purposes.

Despite the deployment of comprehensive control measures and sophisticated response
programs, high wind conditions associated with the thunderstorm outflow transported high
concentrations of PM;g into, and also overwhelmed controls within, the Phoenix PMjq
nonattainment area. Widespread wind gusts over 30 mph were strong enough to overwhelm
available efforts to limit PMo concentrations during the event. The fact that these were natural
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events involving strong winds that transported PM;, emissions into and across Maricopa
County, with a majority of the PM3, emissions recorded by Maricopa County area monitors
coming from sources outside of the Phoenix PM 14 nonattainment area, provides strong
evidence that the exceedance of September 6, 2012, recorded within the Phoenix PMy,
nonattainment area was not reasonably controllable or preventable.
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6. But-For Analysis

6.1 Discussion

Section 50.14(c)(3)(iv)(D) in 40 CFR Part 50 requires that an exceptional event
demonstration satisfy the condition that “[t]here would have been no exceedance or violation but
for the event.” The prior sections of this submittal have provided detailed information that, in
regard to the PM9 exceedance at the West Chandler monitor on September 6, 2012,

e the exceedance was not reasonably controllable or preventable, and

e there was a clear causal relationship between PM, transported strong winds originating
in desert areas outside the Phoenix PM;; nonattainment area and the measured PM,
exceedance at the West Chandler monitor.

The weight of evidence in these sections demonstrates that, but for the existence of dust
emissions generated by strong winds and the associated transport of PMyg, there would have
been no exceedance of the NAAQS for 24-hr average PM .

As shown in Section 3, maps and time-series plots of PM1, and wind speeds establish a
clear causal relationship between windblown dust due to thunderstorm outflow and elevated
PM3, concentrations at Phoenix-area monitors. Multiple independent measurements of wind
speed, wind direction, and visibility point to the presence of gusty winds generated by
thunderstorm outflow as the mechanism for transport of PMyq into the Phoenix nonattainment
area. In addition, PM concentrations were well below the NAAQS on days immediately before
and after the windblown dust event. The source region for the PMyy is clearly identified as
desert areas south of the Phoenix PMyo nonattainment area. The weight of evidence presented
in this submittal provides no alternative that could tie the exceedance of September 6, 2012, to
any causal source except PMyq transported by strong winds, confirming that there would have
been no exceedance but for the presence of this uncontrollable natural event.

As detailed in Section 5, all reasonable control measures were in place and/or
implemented on a continual basis. Air quality-related inspection and compliance data revealed
one violation with 4 miles of the exceedance monitor; however, the meteorological conditions on
September 6, 2012, indicate that the source of this violation does not explain and could not
have resulted in the very high PMo concentrations observed. Local regulatory agencies,
industry, and the general public were alerted to the possibility of dust storms due to strong
winds via daily forecasts and media reports.

6.2 Summary

The weight of evidence presented in this submittal provides no alternative that could tie
the exceedance of September 6, 2012, to any causal source other than PM,q transported by
gusty winds due to thunderstorm outflow, confirming that there would have been no exceedance
but for the presence of this uncontrollable natural event.
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7. Conclusions

The PM4 exceedance that occurred on September 6, 2012, satisfy the criteria of the
EER, which states that in order to justify the exclusion of air quality monitoring data, evidence
must be provided for the following elements:

e The event satisfies the criteria set forth in 40 CFR 50.1 (j) that
a. the event affected air quality,
b. the event was not reasonably controllable or preventable, and
c. the event was caused by human activity unlikely to recur in a particular location or
was a natural event;

e There is a clear causal relationship between the measurement(s) under consideration
and the event;

e The event is associated with a measured concentration(s) in excess of normal historical
fluctuations; and

e There would have been no exceedance or violation but for the event.

7.1 Affects Air Quality

As stated in the preamble to the EER, the event in question is considered to have
affected air quality if it can be shown that there is a clear causal relationship between the
monitored exceedance and the event, and that the event is associated with a measured
concentration in excess of normal historical fluctuations. Given the information presented in
Sections 2, 3, 4, and 5, we can reasonably conclude that the event in question affected air
quality.

7.2 Not Reasonably Controllable or Preventable

Section 50.1(j) of 40 CFR Part 50 requires that an event must be “not reasonably
controllable or preventable” in order to be defined as an exceptional event. This requirement is
met by demonstrating that despite reasonable control measures in place within Maricopa
County, high winds overwhelmed all reasonably available controls (Section 5). The PMy,
exceedance discussed in this report was caused by naturally occurring gusty winds associated
with thunderstorm outflow that transported dust into the Phoenix area from areas largely outside
the Phoenix PMy, nonattainment area. These facts provide strong evidence that the PMy,
exceedance on September 6, 2012, was not reasonably controllable or preventable.

7.3 Natural Event

As discussed above, the PM,o exceedance at the West Chandler monitor on September
6, 2012, was shown to be caused by transport of PM, into the Phoenix area from gusty winds
associated with thunderstorm outflow. The event therefore qualifies as a natural event.
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7.4

Clear Causal Relationship

The following points demonstrate that the high PM, concentrations were caused by

windblown dust;

7.5

Time-series graphs of PMj, concentrations show that the timing of high PM4o at Phoenix
area monitors was consistent with gusty winds and low visibilities at Phoenix-area
meteorological stations (Section 3).

High PMyo concentrations and gusty winds were reported at several monitors throughout
the Phoenix metropolitan area (Sections 3 and 5).

PMj, concentrations were well below the NAAQS on days immediately before and after
the windblown dust event (Section 3).

Dry conditions preceding the event resulted in soils that were particularly susceptible to
particulate suspension by high winds (Section 3).

Wind directions, thunderstorm-generated outflow boundary propagation, and
concentration patterns showing elevated levels of PMyq in Pinal County prior to levels
increasing in Maricopa County illustrate that a vast majority of the dust that impacted the
nonattainment area monitors originated outside of Maricopa County and was transported
to the nonattainment area. The particular wind magnitudes and wind direction, and the
proximity of the exceeding monitor to open and desert areas of Pinal County, provide
solid evidence as to why only one monitor within the Maricopa County nonattainment
area recorded an exceedance (Section 3).

Visibility cameras clearly illustrate the arrival of dust and significant reductions in visibility
in the Phoenix area coinciding with the sharp increases in PMy, concentrations.

Historical Norm

The 24-hr average PM, values measured at Phoenix area monitors were historically

unusual compared to a multi-year data set (Section 4).

7.6

But For

On the basis of the weight of evidence described above and in Section 6, the

exceedance of the federal 24-hr PM,, standard on September 6, 2012, in the Phoenix PM
nonattainment area would not have occurred but for the high winds and transport of dust from
areas largely outside the Phoenix PM,q nonattainment area.
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Appendix A:
Air Quality and Meteorological Data for Maricopa County

This section contains tables of meteorological data from National Weather Service sites
in the Phoenix area for September 6, 2012. Reduced visibilities, gusty winds, and blowing dust
or dust storms were reported coincident with the arrival of thunderstorm outflow and high PM,
concentrations.




U.S. Department of Commerce
National Oceanic & Atmospheric Administration

QUALITY CONTROLLED LOCAL
CLIMATOLOGICAL DATA
(final)

HOURLY OBSERVATIONS TABLE
CHANDLER MUNICIPAL AIRPORT (53128)
CHANDLER, AZ

National Climatic Data Center

Federal Building
151 Patton Avenue

Asheville, North Carolina 28801

(09/2012)
Elevation: 1243 ft. above sea level
Latitude: 33.268
Longitude: -111.812
Data Version: VER2
Dry Wet Dew . . . Net Sea . .
Date Time | Station Sky Visibility Weather Bulb Bulb Point HE(: d ;N :52?1 Wind \(/;VL:;(: Psr?stslﬁre Press | 3-hr | Level | Report P.Ir.zi;ﬁ)' rl:eg:e-r
(LST) | Type Conditions (SM) Type Temp Temp Temp P Dir . Tend | Chg | Pressure | Type - -
% | (MPH) (MPH) | (in. hg) 0 | (i h (in) | (in. hg)
Alolelolelo (mb) | (in. hg)

1 2 3 4 5 6 7 8 | 9|10 |11 12 13 14 15 16 17 18 19 20 21 22 23
06 10547 |0 FEW200 15.00 81 |27.0 |73 |23.0 |70 |21.0 69 7 040 28.56 M AA 29.88
06 10647 |0 FEW200 35.00 81 |27.0 |73 |23.0 |70 |21.0 69 3 110 28.59 M AA 29.91
06 10749 |0 FEW200 35.00 84 129.0 |74 |23.5 |70 (21.0 63 3 030 28.60 M AA 29.92
06 10850 |0 FEW250 35.00 88 |31.0 |75 |24.1 |70 |21.0 |55 5 VR 28.61 M AA 29.93
06 10947 |0 FEW250 35.00 90 |32.0 |75 |23.7 |68 [20.0 48 6 VR 28.62 M AA 29.94
06 1047 |0 FEWO060 FEW200 |35.00 93 134.0 |76 |24.2 |68 (20.0 44 3 240 28.61 M AA 29.93
06 1147 |0 FEWO060 FEW200 |30.00 93 |34.0 |74 |23.5 |66 (19.0 41 5 270 28.59 M AA 29.91
06 1247 |0 FEWO070 SCT200 30.00 97 136.0 |75 |24.1 |66 [19.0 |36 9 190 28.56 M AA 29.88
06 1350 |0 FEWOQ70 SCT200 30.00 99 |37.0 |75 |23.8 |64 [18.0 |32 9 270 18 28.53 M AA 29.85
06 1450 |0 SCT070 BKN200 30.00 100 |38.0 |75 123.6 |63 |17.0 |30 11 290 28.48 M AA 29.80
06 1547 |0 SCT070 BKN200 30.00 BLDUs 99 |37.0 |73 |22.9 |61 [16.0 |29 9 270 40 28.49 M AA 29.81
06 1650 |0 VV001 0.25s BLDU 95 |35.0 |74 |23.2 |64 [18.0 |36 23 210 37 28.51 M AA 29.83
06 1727 |0 BKNO70 1.00 BLDU 86 130.0 |72 |22.4 |66 [19.0 51 23 210 28.53 M AA 29.85
06 1747 |0 BKNO70 OVC200 14.00 86 130.0 |74 |23.1 |68 [20.0 |55 23 220 28.52 M AA 29.84
06 (1850 |0 SCT070 OVC200 15.00 86 [30.0 (74 |23.1 |68 (20.0 |55 17 200 28.54 M AA 29.86
06 11947 |0 BKNO70 BKN200 |15.00 84 129.0 |74 |23.5 |70 |21.0 63 6 150 28.56 M AA 29.88
06 2047 |0 BKN150 15.00 84 129.0 |74 |23.5 |70 (21.0 63 17 170 28.61 M AA 29.93

Figure A-1. Quality-controlled local climatological data hourly observations table for Chandler Municipal Airport, Chandler, Arizona
(09/06/2012). Note in the Weather Type column that BLDU (blowing dust) was reported. For a more detailed explanation of the weather codes
shown in the table above, please see http://www.nws.noaa.gov/oso/osol/osol2/document/quide.shtml. Data dynamically generated via
http://cdo.ncdc.noaa.gov/qclcd/QCLCD.
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U.S. Department of Commerce QUALlTY CONTROLLED LOCAL National Climatic Data Center

National Oceanic & Atmospheric Administration Federal Building

CLIMATOLOGICAL DATA 151 Patton Avenue
(fina|) Asheville, North Carolina 28801
HOURLY OBSERVATIONS TABLE
GLENDALE MUNICIPAL AIRPORT (53126)
GLENDALE, AZ

(09/2012)
Elevation: 1066 ft. above sea level
Latitude: 33.527
Longitude: -112.295
Data Version: VER2

Dry Wet Dew . . . Net Sea . .
Date Time |Station Sky Visibility Weather Bulb Bulb Point HE;Id Swggjd Wind (\é\ﬂgg P?:[ézrr]e Press|3-hr| Level |Report P.Fifgl)' nfgttlz;r
(LST)| Type Conditions (SM) Type Temp | Temp | Temp p Dir ) Tend | Chg |Pressure| Type - )
% |(MPH) (MPH)| (in. hg) b (in. h (in) |(in. hg)
GHCIGHIIGHE) (mb)] (in. hg)

1 2 3 4 5 6 7 8 [9|10 |11 12 13 14 15 16 17 18 19 20 21 22 23
06 |0547 |0 FEW120 20.00 84 129.0|74|23.5|70|21.0/63 6 190 28.74 M AA 29.88
06 0647 |0 FEW250 20.00 84 |29.0|73|22.8|68 |20.0|59 3 170 28.77 M AA 29.91
06 (0747 |0 FEW250 20.00 88 |31.0(73(22.8/66 |19.0|48 9 200 28.78 M AA 29.92
06 (0847 |0 FEW250 20.00 90 |32.0(74 (23.1/66 |19.0|45 8 210 28.79 M AA 29.93
06 (0947 |0 FEW250 20.00 90 |32.0|75|23.7|68 |20.0/48 8 180 28.80 M AA 29.94
06 (1047 |0 FEW250 20.00 91 |33.0|7523.9/68 |20.047 7 200 28.79 M AA 29.93
06 (1147 |0 FEW100 FEW250 20.00 95 |35.0|76 |24.5|68 |20.0 41 9 220 28.78 M AA 29.92
06 (1247 |0 FEW100 FEW250 20.00 97 |36.0|77 |24.7|68 |20.0|39 5 140 28.76 M AA 29.89
06 (1347 |0 FEW100 SCT250 20.00 99 |37.0|76 |24.4|66 {19.0|34 8 200 28.71 M AA 29.85
06 (1447 |0 FEWO080 SCT250 20.00 100(38.0(76 |24.5|66 (19.0(33 11 190 |18 28.69 M AA 29.82
06 (1547 |0 SCT080 BKN200 20.00 102|39.0(76 |24.2|64 |18.0(29 11 190 28.66 M AA 29.79
06 (1647 |0 SCT080 BKN200 20.00 100(38.0(75 |23.9|64 (18.0(31 14 190 |20 28.68 M AA 29.81
06 (1735 |0 SCT080 SCT200 OVC250 |3.00 BLDU 97 |36.0/75|24.1|66 {19.0|36 24 190 |37 28.68 M AA 29.81
06 (1747 |0 SCT080 BKN200 OVC250 |4.00 BLDU 91 |33.0|75|23.9/68 |20.047 25 180 |32 28.69 M AA 29.82
06 (1847 |0 SCT080 BKN180 OVC250 {10.00 88 |31.0|75|24.1|70 |21.0|55 22 230 |31 28.74 M AA 29.87

Figure A-2. Quality-controlled local climatological data hourly observations table for Glendale Municipal Airport, Glendale, Arizona (09/06/2012).
Note in the Weather Type column that BLDU (blowing dust) was reported. Dynamically generated via http://cdo.ncdc.noaa.gov/qclcd/QCLCD.
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U.S. Department of Commerce
National Oceanic & Atmospheric Administration

QUALITY CONTROLLED LOCAL
CLIMATOLOGICAL DATA
(final)

HOURLY OBSERVATIONS TABLE
PHOENIX GOODYEAR AIRPORT (03186)

GOODYEAR, AZ

National Climatic Data Center
Federal Building
151 Patton Avenue

Asheville, North Carolina 28801

(09/2012)
Elevation: 968 ft. above sea level
Latitude: 33.416
Longitude: -112.383
Data Version: VER2
Dry Wet Dew . . . Net Sea . .
Date Time | Station Sky Visibility Weather Bulb Bulb Point HE?Tll d ;N g:é Wind gﬂ:g Psrgslﬁrr]e Press| 3-hr | Level |Report P.Ir.zi;ﬁ)' r':‘elg;r
(LST) | Type Conditions (SM) Type Temp Temp | Temp P Dir . Tend | Chg |Pressure | Type N "
% |(MPH) (MPH) | (in. hg) o | (in.h (in) | (in. hg)
M@ ®l©® © (mb)7 (in. hg)

1 2 3 4 5 6 718 19|10 |11 12 13 14 15 16 17 18 | 19 20 21 22 23
06 0547 |0 FEW150 FEW250 10.00 82 128.0 |74 |23.2 70 |21.0 |67 7 240 28.86 M AA 29.89
06 (0647 |0 FEW250 10.00 82 128.0 |74 |23.2 70 |21.0 |67 6 230 28.88 M AA 29.91
06 (0747 |0 FEW250 10.00 86 130.0 (74 |23.1 68 |20.0 |55 7 230 28.90 M AA 29.93
06 0847 |0 FEW250 10.00 88 131.0 |74 |23.4 168 |20.0 |52 8 250 28.91 M AA 29.94
06 (0947 |0 SCT250 10.00 91 [33.0 |75 |23.9 |68 |20.0 |47 9 230 28.92 M AA 29.95
06 (1047 |0 FEWO050 FEW250 10.00 91 [33.0 (76 |24.570 |21.0 |50 8 260 28.91 M AA 29.94
06 (1147 |0 FEWO050 10.00 95 135.0 |77 |25.1 70 |21.0 |44 9 290 28.89 M AA 29.92
06 (1247 |0 FEWO050 10.00 95 135.0 |76 |24.5 68 |20.0 |41 6 240 28.87 M AA 29.90
06 1355 [0 FEWO070 SCT250 10.00 99 |37.0 |76 |24.4 166 |19.0 (34 7 260 28.83 M AA 29.86
06 (1455 |0 SCT070 SCT250 10.00 100 |{38.0 |76 (24.5 |66 |19.0 |33 11 240 28.79 M AA 29.82
06 1555 [0 SCT070 SCT180 BKN250 10.00 100 |{38.0 |76 (24.5 |66 |19.0 |33 14 230 28.77 M AA 29.80
06 (1647 |0 SCT070 SCT180 BKN250 10.00 100 {38.0 |76 |24.5 |66 |19.0 |33 17 230 28.79 M AA 29.82
06 (1720 |0 SCTO070 SCT150 OVC200 3.00 BLDU 91 |(33.0 |75 |23.9 |68 |20.0 |47 25 220 (34 28.78 M AA 29.81
06 (1755 |0 SCTO070 SCT150 OVC200 10.00 90 (32.0 |76 |24.4 |70 |21.0 |52 17 190 |29 28.79 M AA 29.82
06 (1855 |0 SCTO070 BKN180 OVC250 |10.00 88 [31.0 |75 |24.1|70 |21.0 |55 21 230 |29 28.84 M AA 29.87
06 11947 |0 SCT070 BKN180 OVC250  |10.00 86 (30.0 |75 |23.8 |70 |21.0 |59 17 210 |23 28.83 M AA 29.86
06 (2047 |0 BKNO070 BKN150 OVC200 {10.00 -RA 84 129.0 |76 |24.573 |23.0 |70 21 220 28.88 M AA 29.91

Figure A-3. Quality-controlled local climatological data hourly observations table for Phoenix Goodyear Airport, Goodyear, Arizona

(09/06/2012). Note in the Weather Type column that BLDU (blowing dust) was reported. Dynamically generated via

http://cdo.ncdc.noaa.gov/qclcd/QCLCD.
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U.S. Department of Commerce

National Oceanic & Atmospheric Administration

Elevation: 1085 ft. above sea level
Latitude: 33.55
Longitude: -112.366
Data Version: VER2

QUALITY CONTROLLED LOCAL
CLIMATOLOGICAL DATA (final)
HOURLY OBSERVATIONS TABLE
LUKE AFB AIRPORT (23111)
GLENDALE, AZ (09/2012)

National Climatic Data Center
Federal Building
151 Patton Avenue
Asheville, North Carolina 28801

Dry Wet Dew . . . Net Sea . .
Date | Time | station Sky Visibility Weather Bub | Bulb | Point Hif]: ] g"é‘e';‘c‘i Wind é‘ﬂ;‘t‘; Psrtea;s'ﬁ:‘e Press| 3-hr | Level |Report P{iﬁ;ﬁ’ rﬁ;ﬂer
(LST) | Type Conditions (SM) Type Temp Temp Temp o Dir . Tend | Chg | Pressure | Type X .
b | (MPH) (MPH) | (in. hg) - (in) | (in. hg)
®lolelolelo (mb) | (in. hg)

1 2 3 4 5 6 718|910 [11]12 | 13 14 15 16 17 18 | 19 20 21 22 23
06 (0055 |0 CLR 10.00 87 [30.4 |76 |24.3 |71 |21.4 |59 17 210 28.68 2976 |AA 29.83
06 |0155 |0 CLR 10.00 86 [30.0 |76 [24.1 |71 |21.6 |61 14 200 2869 |3 002 12977 |AA 29.84
06 (0255 |0 CLR 10.00 85 [29.7 |75 |23.6 [70 |21.3 |61 13 200 28.69 2977 |AA 29.84
06 0355 |0 CLR 10.00 85 [29.4 |75 |23.6 [70 |21.0 |61 10 190 28.70 2977  |AA 29.85
06 |0455 |0 CLR 10.00 84 129.0 |74 (23.1 |69 |20.8 |61 9 200 2871 3 004 12978 |AA 29.86
06 0555 |0 CLR 10.00 84 (28774 |23.1 (69 |204 61 |9 200 28.71 2979  |AA 29.87
06 0655 |0 CLR 10.00 84 (28773 |22.8 (68 |19.9 |59 |5 200 28.74 2982  |AA 29.89
06 |0755 |0 CLR 10.00 87 130.7 |74 (23.3 |68 |20.0 |53 11 200 2875 |3 017 12983 |AA 29.91
06 (0831 |0 CLR 10.00 88 [31.0 |74 |23.4 68 |20.0 |52 11 200 28.75 2084 |AA 29.91
06 0855 |0 CLR 10.00 89 [31.5|75 |23.6 [68 |19.8 |50 10 220 28.76 2084 |AA 29.92
06 (0955 |0 CLR 10.00 91 [32.7 |75 |23.9 |68 |20.2 |47 10 170 28.76 2085 |AA 29.92
06 |1055 |0 CLR 10.00 93 [33.8|76 [24.5 |69 |20.5 |46 6 VR 2876 |0 003 |29.84 |AA 29.92
06 1155 |0 CLR 10.00 95 [34.9 |77 |24.8 |69 |205 (43 |5 VR 28.74 2982 |AA 29.90
06 1255 |0 CLR 10.00 96 [35.8 |77 |24.9 (69 |204 |42 |6 VR 28.71 2979 |AA 29.87
06 |1355 |0 CLR 10.00 100 |37.5 |77 |24.8 |67 |19.3 |34 13 230 2868 |8 028 12975 |AA 29.83
06 1455 |0 CLR 10.00 101 |38.4 |76 |24.4 |65 [18.1 |31 14 210 28.64 2972 |AA 29.79
06 1555 |0 CLR 10.00 102 [39.0 |76 |24.2 |64 [17.6 |29 13 250 | 28.63 2970 |AA 29.78
06 1655 |0 FEW090 10.00 Hz 100 [37.9 |76 |24.2 |65 [18.6 |32 |21 200 | 2863 |5 015 |2971  |AA 29.78
06 (1729 |0 FEW004 SCT090 5.00 Hz 99 [37.0 |77 |25.0 [68 [20.0 |37  [31 210 |2, 28.64 2971 |AA 29.79
06 (1730 |0 FEW003 SCT090 4.00 Hz 97 [36.0 77 |24.7 |68 [200 |39 (31 210 |3 28.64 2971 |AA 29.79
06 (1742 |0 FEW003 SCT090 5.00 BLDU 93 [34.0 |76 [24.2 |68 |20.0 |44 |24 210 |3 28.64 2972 |AA 29.79
06 (1751 |0 FEW003 BKN080 3.00 VCTS DU 91 [33.0|76 |245(70 [21.0 |50 |25 210 |32 28.65 M AA 29.80
06 1755 |0 FEW003CB SCT080CB  |6.00 S DU 91 [32.9|76 |24.2 69 |20.7 |49 |25 210 28.66 2974  |AA 29.81
06 1818 |0 SCT085CB 6.00 88 [31.0(75 |24.1 |70 [21.0 |55 |26 220 28.69 2977 |AA 29.84
06 1855 |0 CLR 10.00 90 [32.0 |75 |23.7 68 |20.2 |48 17 240 28.70 2978  |AA 29.85
06 1955 |0 SCT170 10.00 86 [29.9 |74 |23.4 (69 |20.7 |57 |20 200 2870 |0 020 |29.78 |AA 29.85
06 2055 |0 FEW150 10.00 85 [29.3 |75 |23.6 (70 [209 |61 |21 220 28.74 2983  |AA 29.90
06 2155 |0 CLR 10.00 83 (285 |75 |23.7 |71 |215 |67 14 210 28.74 29.84 |AA 29.90
06 2255 |0 FEW150 10.00 83 [28.4 |74 |23.3 |70 |21.1 |65 11 180 2875 |1 021 |2984 |AA 29.91
06 2355 |0 CLR 10.00 83 [28.3 (73 |23.0 69 |20.8 |63 |7 210 28.75 29.84 |AA 29.91




Figure A-4. Quality-controlled local climatological data hourly observations table for Luke Air Force Base Airport, Glendale, Arizona
(09/06/2012). Note in the Weather Type column that HZ (haze), BLDU (blowing dust), and DU (widespread dust) were reported. Dynamically
generated via http://cdo.ncdc.noaa.gov/qcled/QCLCD.

U.S. Department of Commerce QUAL ITY CONTROLLED LOCAL National Climatic Data Center

National Oceanic & Atmospheric Administration Federal Building

CL' MATO LOG | CAL DATA 151 Patton Avenue

. Asheville, North Carolina 28801
(final)

HOURLY OBSERVATIONS TABLE
FALCON FIELD AIRPORT (03185)

MESA, AZ

(09/2012)
Elevation: 1380 ft. above sea level
Latitude: 33.466
Longitude: -111.733
Data Version: VER2

Dry Wet Dew . - ] Net Sea . .
Date Time | Station Sky Visibility Weather Bulb Bulb Point HE(;TI] q ;N ::;?j Wind é\ﬁgti Psrgtsls:]e Press | 3-hr | Level |Report P.{.Ziglj' :}‘;:;r
(LST) | Type Conditions (SM) Type Temp Temp | Temp P Dir - Tend | Chg | Pressure | Type - .
% | (MPH) (MPH) | (in. hg) 0 | (in h (in) | (in. hg)
®mlolelolelo (mb) | (in. hg)

1 2 3 4 5 6 7 8 | 9|10 |11 12 13 14 15 16 17 18 19 20 21 22 23
06 (0548 |0 FEW200 30.00 82 128.0 |73 |22.5 |68 |20.0 (63 6 050 28.41 M AA 29.89
06 |0647 |0 FEW200 30.00 84 129.0 |73 |22.8 |68 |20.0 (59 5 VR 28.44 M AA 29.92
06 |0755 |0 FEW200 30.00 86 [30.0 |74 |23.1 |68 [20.0 |55 7 050 28.45 M AA 29.93
06 (0847 |0 FEW200 30.00 88 |[31.0 |73 |22.8 |66 [19.0 |48 0 000 28.46 M AA 29.94
06 |0947 |0 FEW150 35.00 88 [31.0 |73 |22.8 |66 [19.0 |48 9 300 28.46 M AA 29.94
06 |1055 |0 FEW200 35.00 91 |33.0 |74 |23.2 |66 |19.0 (44 9 300 28.45 M AA 29.93
06 |1147 |0 FEW150TCU SCT200 35.00 91 |33.0 |74 |23.2 |66 |19.0 (44 8 230 28.44 M AA 29.92
06 |1247 |0 FEW150TCU SCT200 35.00 95 |35.0 |75 (23.8 |66 |19.0 (39 8 270 28.41 M AA 29.89
06 (1448 |0 FEWO080 SCT160 35.00 100 (38.0 |75 |23.9 |64 |18.0 |31 10 250 28.34 M AA 29.81
06 |1549 |0 FEWO080TCU BKN200 |35.00 99 |37.0 |74 |23.5 |63 |17.0 (31 11 250 28.34 M AA 29.81
06 |1647 |0 SCT080TCU BKN200 30.00 M M M M |61 ]16.0 M 8 230 28.34 M AA 29.81
06 |1732 |0 FEWO000s 0.25s BLDUs 93 |34.0 |72 |22.0 |61 |16.0 (34 21 190 |25 28.35 M AA 29.83
06 |1750 |0 SCTO080 BKN150 2.00 BLDU 86 |30.0 |72 |22.4 |66 |19.0 (51 17 220 |25 28.37 M AA 29.84

Figure A-5. Quality-controlled local climatological data hourly observations table for Falcon Field Airport, Mesa, Arizona (09/06/2012). Note in
the Weather Type column that BLDU (blowing dust) was reported. Dynamically generated via http://cdo.ncdc.noaa.gov/qclcd/QCLCD.
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Eésti.oazfgct:ren:nﬂtccg%nchrnnsf)rﬁ:ric Administration QUALITY CONTROLLED LOCAL Netion Climségceg?tglﬁledr};eé
CLIMATOLOGICAL DATA 151 Patton Avenue
(may be updated) Asheville, North Carolina 28801
HOURLY OBSERVATIONS TABLE
PHOENIX SKY HARBOR INTL AIRPORT (23183)
PHOENIX, AZ (09/2012)

Elevation: 1107 ft. above sea level
Latitude: 33.427

Longitude: -112.003

Data Version: VER2

Dry Wet Dew . . . Net Sea : .
Date | Time | Station Sky Visibility Weather Buib | Bulb | Point Hﬁ?{: ] ;’gé’;‘é Wind é"u';‘g Pﬁf;s'ﬁfe Press| 3-hr | Level |Report P{Eﬁ;‘l’ n’?;'er
(LST) | Type Conditions (SM) Type Temp Temp Temp % Dir X Tend | Chg | Pressure | Type X .
6 | (MPH) (MPH) | (in. hg) - (in) |(in. hg)
®lolelol®lo (mb) | (in. hg)

1 2 3 4 5 6 718 91011/ 12 | 13 14 | 15 | 16 17 18 | 19 20 21 22 23
06 |0051 |11 SCT250 10.00 90 [32.274 |23.4|67 |19.4 |47 |9 270 28.66 2977 |AA 29.84
06 |0151 |11 SCT250 10.00 89 [31.7 |75 |23.6 /68 |20.0 /50 |6 290 2868 [3 |005 |2078 |AA 29.85
06 |0251 |11 FEW250 10.00 88 [31.1|74 |23.4/68 |200(52 |8 300 28.68 2979  |AA 29.85
06 (0351 |11 FEW250 10.00 88 [31.1|74 |23.4/68 |200(52 |6 300 28.68 2979  |AA 29.85
06 |0451 |11 FEW250 10.00 87 [30.6 |74 (23368 |20.0/53 |6 280 2869 |2 003 129079 |AA 29.86
06 |0551 |11 FEW250 10.00 86 [30.073 [22.8|67 |19.4[53 |6 260 28.69 2980 |AA 29.87
06 |0651 |11 FEW250 10.00 86 [30.0 |73 [22.8/67 |19.4/53 |6 230 28.72 2983 |AA 29.90
06 |0751 |11 FEW250 10.00 87 [30.6 |73 |22.6 |66 |18.9/50 |0 000 2873 3 |017 |2084 |AA 29.91
06 |0851 |11 FEW250 10.00 90 [32.274 |23.1)66 |18.9 /45 |3 VR 28.74 2985 |AA 29.92
06 |0951 |11 FEWO055 SCT250 10.00 93 [33.976 [24.2 /68 |20.0 |44 |7 230 28.74 29.86 |AA 29.92
06 |1051 |11 FEWO055 SCT250 10.00 93 [33.976 |24.2/68 |20.0 |44 |5 310 2873 [0 |002 |2085 |AA 29.91
06 |1151 |11 FEW065 10.00 96 |35.6 |75 [24.0 |66 |18.9/37 |6 300 |, 28.71 29.83  |AA 29.89
06 |1251 |11 FEW075 SCT250 10.00 97 [36.174 (23564 |17.8 |34 |10 280 28.69 29.80 |AA 29.87
06 |1351 |11 FEW075 SCT250 10.00 99 [37.275 |23.8 64 |17.8|32 |10 320 |, 2866 (8 |026 |2077 |AA 29.83
06 |1451 |11 FEW075 SCT250 10.00 100 |37.8 |75 |23.6 63 [17.2{30 |5 270 |75 28.62 2973 |AA 29.79
06 |1551 |11 SCT070 BKN250 10.00 101 (38.3 |75 [23.8163 [17.2]29 |11 300 28.62 2972 |AA 29.79
06 |1651 |11 FEWO070 SCT200 BKN250  {10.00 99 [37.274 (23262 |16.7/30 |15 220 |,c 2863 [5 |010 |2074 |AA 29.80
06 |1733 |11 FEWO011 SCT080 BKN200  [1.75 93 (34073 |22.9 |64 |18.0(38 |18 200 |52 28.63 M SP 29.80
06 |1738 |11 SCT014 SCT080 BKN200  [0.75 BLDU 93 (34.0(74 |23566 |19.0 [41 |16 200 |5, 28.63 M SP 29.80
06 (1747 |11 BKNO14 BKN080 OVC250 |1.50 BLDU 93 (34.0(74 |23566 |19.0 [41 |14 200 |52 28.63 M SP 29.80
06 |1751 |11 BKNO14 BKN080 OVC250  [2.00 BLDU 92 (33374 |23.4|66 |18.9 [42 |16 210 |5 28.63 2974 |AA 29.80
06 |1757 |11 BKNO019 BKN080 OVC250 |4.00 93 [34.0|74 |235/66 |19.0 |41 |24 220 28.63 M SP 29.80
06 |1824 |11 SCT025 SCT080 BKN200  |10.00 91 [33.074 [23.266 |19.0 |44 |13 250 28.64 M SP 29.81
06 |1851 |11 SCT025 SCT080 BKN200  [10.00 93 [33.975 [23.867 |19.4 /43 |16 280 |,, 28.66 2978 |AA 29.84
06 |1951 |11 FEW080 BKN200 BKN250 |10.00 88 [31.174 [23.1/67 |19.4/50 |16 260 2868 (3 |017 |2079 |AA 29.85
06 |2051 |11 FEW080 SCT200 BKN250  |10.00 88 [31.174 (23167 |19.4/50 |5 190 28.73 29.85 |AA 29.91
06 |2151 |11 FEWO055 SCT110 OVC160  |10.00 86 [30.0 /75 [23.8/70 |21.1/59 |8 110 28.73 29.85 |AA 29.91
06 |2251 |11 FEWO055 SCT110 OVC160  |10.00 85 [29.4 |74 (23369 |20.6 |59 |9 140 2873 [0 |018 |2085 |AA 29.91
06 |2351 |11 FEW110 OVC180 10.00 85 [29.4 |74 (233169 |20.6 /59 |6 110 28.73 29.84 |AA 29.91




Figure A-6. Quality-controlled local climatological data hourly observations table for Phoenix Sky Harbor International Airport, Phoenix, Arizona
(09/06/2012). Note in the Weather Type column that BLDU (blowing dust) was reported. Dynamically generated via
http://cdo.ncdc.noaa.gov/gclcd/QCLCD.

U.S. Department of Commerce National Climatic Data Center
National Oceanic & Atmospheric Administration QUALITY CONTROLLED LOCAL Federal Building
CLIMATOLOGICAL DATA 151 Patton Avenue

(fl nal) Asheville, North Carolina 28801

HOURLY OBSERVATIONS TABLE
SCOTTSDALE AIRPORT (03192)
SCOTTSDALE, AZ (09/2012)

Elevation: 1473 ft. above sea level
Latitude: 33.622

Longitude: -111.910

Data Version: VER2

Dry Wet Dew - . . Net Sea . .
Date Time | Station Sky Visibility Weather Bulb Bulb Point HE(:TI] q gg g;% Wind gﬁ:{i Ps;teastslﬁpe Press | 3-hr | Level |Report P‘Ir'?)izlaFl). rl:\e!::e_r
(LST) | Type Conditions (SM) Type Temp | Temp | Temp % Dir - Tend | Chg | Pressure | Type - -
6 |(MPH) (MPH) | (in. hg) - (in) |(in. hg)
GICIGIIGHG) (mb) | (in. hg)

1 2 3 4 5 6 718 9|10 11f12]| 13 14 | 15 | 16 17 18 | 19 20 21 22 23
06 |0053 |12 CLR 10.00 87 (30.6 (73 [22.9 (67 [19.4 |52 |3 VR 28.29 29.80 |AA 29.89
06 |0153 |12 CLR 10.00 86 (30.0 (74 [23.1 (68 [20.0(55 |0 000 2829 |3 006 |29.81 |AA 29.89
06 |0253 |12 CLR 10.00 85 [29.4 (74 233 (69 [206(59 |6 270 28.29 2981  |AA 29.89
06 |0353 |12 CLR 10.00 85 [29.4 (74 233 (69 [206(59 |0 000 28.29 29.80 |AA 29.89
06 (0453 |12 CLR 10.00 84 |28.9 |73 |22.8 |68 [20.0 |59 0 000 2830 |3 002 |2981 |AA 29.90
06 |0553 |12 CLR 10.00 84 |28.9 (72 |22.4 |67 (194 |57 |3 310 28.31 29.82  |AA 29.91
06 (0653 |12 CLR 10.00 83 |28.3(73 |22.6 |68 20061 |0 000 28.33 29.85 |AA 29.93
06 |0753 |12 CLR 10.00 86 |30.0 |72 |22.4 |66 [18.9 |51 3 280 2835 |3 016 |20.86 |AA 29.95
06 (0853 |12 CLR 10.00 87 |30.6 [73 |22.6 |66 (18950 |3 290 28.36 29.87 |AA 29.96
06 0953 |12 CLR 10.00 88 |31.1(74 |23.1|67 [19.4|50 |5 230 28.36 29.88 [AA 29.96
06 1053 |12 CLR 10.00 91 |32.8 |74 |23.2 |66 [18.9 |44 6 290 2835 |0 002 |2087 |AA 29.95
06 1153 |12 CLR 10.00 95 |35.0 [75 |23.8 |66 [18.9(39 |8 250 28.33 29.84 |AA 29.93
06 1253 |12 CLR 10.00 95 |35.0 [74 |23.5 |65 [18.3(37 |0 000 28.30 2981  |AA 29.90
06 1353 |12 CLR 10.00 97 |36.1|75 |23.8 |65 [18.3 |35 8 250 2827 |8 027 12078 |AA 29.87
06 1453 |12 CLR 10.00 99 [37.2 |74 |235(63 [17.2131 |9 280 |, 28.24 29.74  |AA 29.83
06 |1553 |12 CLR 10.00 99 [37.2 |75 [23.7 |64 [17.8(32 |7 230 28.23 2973 |AA 29.82
06 |1653 |12 CLR 10.00 98 (36.7 |75 (236 |64 [17.8(33 |7 220 | o 2824 |5 012 |2975 |AA 29.83
06 |1753 |12 CLR 10.00 Hz 97 |36.1|74 |23.2 63 [17.2(33 |14 210 28.25 29.75 |AA 29.84
06 |1812 |12 FEW003 SCT090 2.50 Hr 93 (34.0 73 [22.9 |64 (18038 |6 200 |, 28.25 M Sp 29.84
06 (1820 |12 FEWO005 SCT030 BKN090  [1.50 Hr 93 |34.0 |74 |23.5 |66 [19.0 41 |15 230 |53 28.26 M SP 29.85
06 1825 |12 FEWO005 BKN028 BKN090  (3.00 93 |34.0 74 {23566 [19.0 (41 |11 230 |5, 28.26 M SP 29.85
06 1851 |12 SCT020 10.00 91 |33.0 |74 |23.2 |66 [19.0 |44 |16 260 |50 28.28 M SP 29.88
06 1853 |12 SCTO018 10.00 91 |32.8|74 |23.2 |66 [18.9 |44 |17 260 28.28 29.80 [AA 29.88
06 (1953 |12 CLR 10.00 87 |30.6 |73 {22.9 |67 [19.4 |52 6 240 2831 |3 024 12983 |AA 29.91
06 [2053 |12 CLR 10.00 87 |30.6 [73 |22.9 67 19452 |5 250 28.34 29.86 [AA 29.94
06 [2153 |12 CLR 10.00 86 |30.0 [72 |22.4 |66 [18.9|51 |6 220 28.35 2987 |AA 29.95
06 [2253 |12 CLR 10.00 85 |29.4 |73 |22.6 |67 [19.4 |55 0 000 2835 |0 013 |2086 |AA 29.95
06 (2353 |12 CLR 10.00 83 |28.3 (73 23.0 /69 (20663 |6 140 28.35 29.86 [AA 29.95



http://cdo.ncdc.noaa.gov/qclcd/QCLCD

Figure A-7. Quality-controlled local climatological data hourly observations table for Scottsdale Airport, Scottsdale, Arizona (09/06/2012). Note
in the Weather Type column that HZ (haze) was reported. Dynamically generated via http://cdo.ncdc.noaa.gov/qclcd/QCLCD.

U.S. Department of Commerce
National Oceanic & Atmospheric Administration

National Climatic Data Center

QUALITY CONTROLLED LOCAL e Dela Conter
CLl MATO LOG | CAL DATA ) 151 Patto_n Avenue
(fl nal) Asheville, North Carolina 28801
HOURLY OBSERVATIONS TABLE
WILLIAMS GATEWAY AIRPORT (23104)

PHOENIX, AZ
(09/2012)
Elevation: 1382 ft. above sea level
Latitude: 33.3
Longitude: -111.666
Data Version: VER2
Dry Wet Dew . . . Net Sea . .

Date Time | Station Sky Visibility Weather Bulb Bulb Point HFJ?TI] d gN g:é Wind g{:gg Psﬁstslﬁpe Press | 3-hr | Level | Report PTri(;;rI)' rﬁ;:;r

(LST) | Type Conditions (SM) Type Temp Temp Temp % (MpPH) Dir (MPH) | (in. hg) Tend | Chg | Pressure | Type n) | Gn. hg)

GGG (mb) | (in. hg)

1 2 3 4 5 6 718 910 |11 12 13 14 15 16 17 18 19 20 21 22 23
06 10015 |0 CLR 10.00 MM MM MM M 0 000 28.43 M AA 29.89
06 10035 |0 CLR 10.00 MM MM MM M 0 000 28.43 M AA 29.89
06 10055 |0 CLR 10.00 MM MM MM M 0 000 28.43 M AA 29.89
06 0115 |0 CLR 10.00 MM MM MM M 0 000 28.44 M AA 29.90
06 10135 |0 CLR 10.00 MM MM MM M 6 120 28.44 M AA 29.90
06 10155 |0 CLR 10.00 MM MM MM M 7 120 28.44 M AA 29.90
06 10215 |0 CLR 10.00 MM MM MM M 6 110 28.44 M AA 29.90
06 10235 |0 CLR 10.00 MM MM MM M 5 110 28.44 M AA 29.90
06 10255 |0 CLR 10.00 MM MM MM M 5 090 28.44 M AA 29.90
06 10315 |0 CLR 10.00 MM MM MM M 5 070 28.44 M AA 29.90
06 10335 |0 CLR 10.00 MM MM MM M 5 090 28.44 M AA 29.90
06 10355 |0 CLR 10.00 MM MM MM M 5 080 28.44 M AA 29.90
06 (0415 |0 CLR 10.00 MM MM MM M 6 090 28.44 M AA 29.90
06 0435 |0 CLR 10.00 MM MM MM M 7 090 28.44 M AA 29.90
06 |0455 |0 CLR 10.00 MM MM MM M 6 090 28.44 M AA 29.90
06 10515 |0 CLR 10.00 MM MM MM M 7 100 28.44 M AA 29.90
06 10547 |0 FEW120 30.00 82 128.0 |74 |23.1 |70 (21.0 |67 7 100 28.45 M AA 29.91
06 10647 |0 FEW200 35.00 82 128.0 |74 |23.1 |70 (21.0 |67 8 110 28.48 M AA 29.94
06 10747 |0 FEW200 45.00 84 129.0 |74 |23.5 |70 (21.0 |63 7 120 28.48 M AA 29.95
06 10847 |0 SCT200 30.00 88 |31.0 |75 |24.1 |70 (21.0 |55 5 080 28.49 M AA 29.96
06 10947 |0 FEWO060 SCT200 30.00 90 |32.0 |76 |24.4 |70 (21.0 |52 5 100 28.50 M AA 29.97
06 1147 |0 FEWO080 SCT100 30.00 93 134.0 |76 |24.1 |68 (20.0 |44 7 260 28.48 M AA 29.94
06 1247 |0 FEWO080 SCT100 30.00 95 |35.0 |76 |24.4 |68 (20.0 |41 9 260 28.45 M AA 29.91
06 11347 |0 FEWO080 SCT100 30.00 97 136.0 |77 |24.7 |68 (20.0 |39 5 250 28.42 M AA 29.88
06 1447 |0 FEWO080 SCT100 30.00 99 |37.0 |75 |23.8 |64 (18.0 |32 11 310 28.38 M AA 29.84
06 1547 |0 FEWO080 SCT100 10.00 99 |37.0 |75 |23.8 |64 (18.0 |32 11 300 28.38 M AA 29.84
06 1647 |0 FEWO080 BKN200 |30.00 99 |37.0 |74 |23.5 |63 (17.0 |31 9 240 28.38 M AA 29.84



http://cdo.ncdc.noaa.gov/qclcd/QCLCD
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Figure A-8. Quality-controlled local climatological data hourly observations table for Williams Gateway Airport, Phoenix, Arizona (09/06/2012).
Note in the Weather Type column that BLDU (blowing dust) and DS (dust storm) were reported. Dynamically generated via

http://cdo.ncdc.noaa.gov/gclcd/QCLCD.
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Exceptional Event, Phoenix, September 6, 2012 Appendix B

Appendix B: Media Coverage, Videos, and Images

Video Links

ADEQ visibility cameras in the Phoenix area:

e  South Mountain: www.phoenixvis.net/videos/mpeg4/SOMT 09062012.mp4

e Estrella Mountains: www.phoenixvis.net/videos/mpeg4/ESMO 09062012.mp4

e Camelback Mountains: www.phoenixvis.net/videos/mpeg4/CAME 09062012.mp4

e Superstition Mountains: www.phoenixvis.net/videos/mpeg4/SUPM_09062012.mp4

Local citizens often create videos during storms, documenting their observations. Here
are links to two such videos.

e Haboob - Dust Storm Rolling over South Mountain - Phoenix, AZ 9/6/12:
http://www.youtube.com/watch?v=2GVWafygaAg

e September 6, 2012 - Dust Storm Time Lapse:
http://www.youtube.com/watch?v=Zb900OhA9vOQ (This video is from a YouTube
channel based in Phoenix, Arizona)

Articles and Image Links

http://www.azcentral.com/news/articles/2011/11/04/20111104arizona-drivers-warned-blowing-
dust-abrk04-ON.html?nclick check=1

Dust storm, rain hit Phoenix area

by Domenico Nicosia and Marissa Scott - Sept. 6, 2012 07:21 PM
The Arizona Republic-12 News Breaking News Team

Slow moving thunderstorms northwest of Peoria dropped 2 inches of rain in a one-hour period
Thursday evening after a dust storm swept across the Phoenix metropolitan area.

Storms moving north between Surprise and Sun City got between 0.5 and 0.75 inches of rain,
said Charlotte Dewey, a meteorologist from the National Weather Service.

Various areas throughout the Valley are receiving gusts of wind at approximately 25 mph
following the dissipating dust storm, she said.

Scattered showers helped clear visibility from the approximately 2,500-foot dust wall that
passed through the area, meteorologists said.

Rain probability of up to 60 percent could bring scattered showers and thunderstorms before 11
p.m.
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http://www.phoenixvis.net/videos/mpeg4/CAME_09062012.mp4
http://www.phoenixvis.net/videos/mpeg4/SUPM_09062012.mp4
http://www.youtube.com/watch?v=2GVWgfygaAg
http://www.youtube.com/watch?v=Zb9OOhA9vOQ
http://www.azcentral.com/news/articles/2011/11/04/20111104arizona-drivers-warned-blowing-dust-abrk04-ON.html?nclick_check=1
http://www.azcentral.com/news/articles/2011/11/04/20111104arizona-drivers-warned-blowing-dust-abrk04-ON.html?nclick_check=1
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The wall that traveled over highways during rush-hour traffic approached the downtown Phoenix
area, at speeds of up to 30 mph and lowered visibility in some areas to one-quarter of a mile.

Phoenix Sky Harbor International Airport expected delays of up to 20 minutes around 5:15 p.m.
that lasted for about an hour, said Deborah Ostreicher, deputy aviations director at the airport.

The opaque cloud diffused slightly and slowed as it headed away from the desert area and
through the downtown buildings.

Motorists who find themselves in the dust are advised to pull to the side of the road and turn off
vehicle lights. The wall of dust was reported near Interstate 10 and Ray Road at 5:10 p.m.

The National Weather Service issued a blowing-dust advisory until 7 p.m. Thursday.
The storm may bring showers and thunderstorms to the Phoenix metropolitan area and may
cause localized flash floods in the evening, said Valerie Meyers, a meteorologist for the National

Weather Service.

The National Weather Service earlier had issued a hazardous-weather outlook for
thunderstorms in the Phoenix area on Thursday night.

There is a 50 to 60 percent chance of rain in the greater Phoenix area, with possible local
flooding and "ponding" of water in parking lots, Meyers said.

Thunderstorm chances continue through Saturday night and Sunday at 30 percent. There is a
10 percent chance of scattered storms on Friday, she said.

Meyers added that this will be a "wet" weekend with storm chances increasing by the day.
Temperatures in the Phoenix metro area will be the same throughout the weekend. The high on

Thursday will be 101, with temperatures remaining in the lower 100s with a high of 102 on
Friday, 103 on Saturday and 103 on Sunday.

http://www.myfoxphoenix.com/story/19478870/2012/09/06/dust-storm-envelopes-maricopa (go
to link for news video)

Rain comes to wash away dust storm's remnants
Sep 06, 2012 5:15 PM

PHOENIX - It's another day of active weather -- dust storms over the valley and later, rain.
A long line of dust, 2,500 feet tall, crept into the valley from the south Thursday night, right in the
middle of rush hour, reducing visibility for drivers. It wrapped east to west from Phoenix to

Scottsdale as it moved north.

Planes approaching Sky Harbor were seen changing direction to avoid the wall of dust. Some
planes were prevented from takeoff as the storm rolled in.



http://www.myfoxphoenix.com/story/19478870/2012/09/06/dust-storm-envelopes-maricopa
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The National Weather Service issued a dust storm warning on Thursday. It expired at 7 p.m.

Wind speeds reached 25 to 35 miles per hour, with gusts up to 40 miles per hour. Visibility was
under a quarter-mile at times, according to NWS.

About 9:30 p.m., rain started falling in downtown Phoenix to wash away what was left by the
dust storm.

Heavy rain also fell in Tucson. Officials made six swift-water rescues. Most of those involved
motorists who were briefly trapped by floodwaters on desert-area roads.

The monsoon season officially ends Sept. 30.
Driving tips from NWS:
Drivers need to be ready for a sudden drop in visibility.
If you encounter blowing dust or sand on the road or see it approaching, pull off and put your

vehicle in park.
Turn the lights off and keep your foot off the brake pedal.
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Photos from AZ Central

http://www.azcentral.com/photo/23288

i un

A dust storm moves over the ASU campus in Tempe on Sept. 6, 2012.
PHOTO BY: Cheryl Evans/The Republic.

A dust storm moves through the Phoenix area on Sept. 6, 2012.
PHOTO BY: Pat Shannahan/The Arizona Republic.



http://www.azcentral.com/photo/23288
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A dust storm moves Thursday from the southeast towards the northwest as it climbs above South
Mountain, with the tower at Sky Harbor International Airport in the foreground.
PHOTO BY: Tom Tingle/The Republic.

South Parking Lot of South Mountain Community College taken at 5:30 on 9.6.2012.
PHOTO BY: Kathleen Hawkins.
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A dust storm moves through the Phoenix area on Sept. 6, 2012.
PHOTO BY: Cathie Wilkerson.

Fully Engulfed in Dust! Taken 9.6.2012.
PHOTO BY: Kathleen Hawkins.
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A dust storm moves through the metro Phoenix area on Sept. 6, 2012.
PHOTO BY: 12 News.

A dust storm moves through the Phoenix area on Sept. 6, 2012.
PHOTO BY: Kelli Andrews.
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Appendix C: ADEQ and NWS Forecast Products

ADEQ

Arizona Department "I’
of Environmental Quality

MARICOPA COUNTY DUST CONTROL FORECAST
| ED Wedn mber 5,.2012

Three-day weather outlook:

NOTE: DURING THE ACTIVE SUMMER MONSOON PERIODS, STRONG OUTFLOW WINDS FROM EVEN
DISTANT THUNDERSTORMS CAN GENERATE PERIODS OF DENSE BLOWING DUST

Showers and thunderstorms will continue to dance around the perimeter of the Phoenix metro area through Friday. We
could see an upswing in moisture over the weekend with a good shot at some wetting rains by Monday. Until then, dust
remains a possibility. Thus, the risk of exceeding the 24-hr PM10 health standard in Phoenix is forecast to be

Moderate through Saturday, dropping to Low by Sunday.

UNHEALTHY PM-10

WINDS STAGNATION RISK LEVEL
Mostly light winds are
expected except No significant

. gusty near . _
Day 1: Thu. 9/6/2012 thunderstorm out flow | * ziapgencatlggn 15 - MODERATE

(20% chance of
showers).

Mostly light winds are

e S No significant

e gusty near e _

Day 2: Fri. 9/7/2012 thunderstorm out flow | © 