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1. Introduction

On August 28, 2011, the Yuma Supersite monitor in southwest Arizona recorded a 24-hr
average PM;, concentration of 179 pg/m°. This value is in exceedance of the National Ambient
Air Quality Standard (NAAQS) for 24-hr PMy, of 150 pg/m®. This report demonstrates that this
exceedance was caused by naturally occurring windblown dust, was not reasonably controllable
or preventable, was historically unusual, and would not have occurred “but-for” the windblown
dust and, therefore, is 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 thunderstorm-driven,
wind-blown dust event that occurred on August 28, 2011, providing a background narrative of
the exceptional event and an overall explanation 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 August 28, 2011, 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 a natural event.

Section 4 of this assessment contains data summaries and time-series graphs that help
illustrate that the event of August 28, 2011, produced PM;4 concentrations in excess of
historical normal 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 August
28, 2011, was not reasonably controllable or preventable.

Section 6 of this assessment builds upon the demonstration, showing a clear causal
connection between the natural event and the exceedance, and concludes that the exceedance
of the 24-hr PMy, standard on August 28, 2011, would not have occurred “but for” the event.

Appendix A contains time-series graphs and data tables to supplement Section 3.
Appendix B contains air quality forecasts issued by the Arizona Department of Environmental
Quality (ADEQ) and weather statements and warnings issued by the National Weather Service
(NWS).

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 contains the requirements of the EER and
associated guidance, and discusses how ADEQ addressed those requirements.

11
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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 for the Greater Yuma area advising citizens
of the potential for high wind dust events due to thunderstorms during the August 27-28, 2011,
time frame. More information on ADEQ'’s forecasting program can be found in Section 5.2 of
this report. The forecast products that were issued for the August 27-28, 2011, period are
included in Appendix B.

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 the potential
exists for a monitor’s reading(s) to 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 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 held informal conversations with EPA during July, 2012, to discuss all the days in
calendar year 2011 that ADEQ intended to analyze under the EER. The PM,, exceedance that
occurred at the Yuma Supersite monitor on August 28, 2011, in the Yuma PM,, Nonattainment
Area was included in the discussions. This assessment report demonstrates support for the
flagging of these 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 July 15, 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).

1-2
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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,
2014.

1.2.5 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 501(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;

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.

1-3
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2. Conceptual Model

This section provides a narrative background and summarizes the meteorological and
air quality conditions in place on August 28, 2011, in Yuma. 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 Yuma'’s climate.

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

2.1 Geographic Setting and Monitor Locations

Yuma is located in the Sonoran Desert and Lower Colorado River Valley in extreme
southwestern Arizona at an elevation of 138 feet above sea level. The Yuma Metropolitan
Statistical Area is defined as Yuma County, which reported a population of 195,751 as of the
2010 census. Yuma County is bordered by Imperial County, California, to the north and
northwest and by the Mexican state of Baja California to the west and south (Figure 2-1).
Yuma lies just west of the confluence of the Colorado and Gila Rivers. Most of Yuma is located
in the Colorado River Floodplain, commonly known as the Yuma Valley. The Yuma Valley
follows the course of the Colorado River southward to the Sea of Cortez. Part of Yuma is built
on the Yuma Mesa, a prominent land feature extending to the east of Yuma. The Gila
Mountains, located roughly 15 to 20 miles east and southeast of Yuma, are a range of
mountains with a peak elevation of 3,156 feet.

The air quality and meteorological monitors located in the immediate Yuma area are
shown in Figure 2-1. AQS monitors measure air quality and meteorological data; Arizona
Meteorological Network (AZMET) and NWS monitors measure meteorological data only. The
PM 3, exceedance on August 28, 2011, was recorded at the Yuma Supersite monitor, which is
located in central Yuma and has been operational since January 1, 2010. The Yuma
Courthouse monitor shown in Figure 2-1 is inactive but measured PM, prior to January 1,
2010. Data from the Yuma Courthouse monitor were used to supplement the Yuma Supersite
data record for the Historical Norm section of this demonstration. Three AZMET sites are in
operation in the Yuma area, located northeast, west, and southwest of the city. A NWS monitor
is located at the Yuma Marine Corps Air Station (MCAS). Additional air quality and
meteorological monitors with data relevant to this dust storm event are located in adjacent
southeastern California and northwestern Mexico (Figure 2-2).

2-1
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Figure 2-1. Location of air quality and meteorological monitors in the immediate Yuma area.
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Figure 2-2. Location of air quality and meteorological monitors and relevant
geographical features in the Yuma area.

2.2 Climate, Monsoon, and Thunderstorms

Yuma is one of the hottest cities of any size in the United States, with average high
temperatures around 107°F in July and around 70°F in January (Figure 2-3). Yuma receives
roughly 90% of possible sunshine each year. Yuma is one of the driest cities in the United
States, with an average annual rainfall of just over 3 inches. 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 July through August 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.
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Figure 2-3. Average monthly temperatures and precipitation at Yuma MCAS, 1981-2010.

The influx of moisture associated with the monsoon, combined with strong solar heating,
can result in unstable atmospheric conditions favorable for the development of thunderstorms.
Heavy precipitation associated with thunderstorms, and the eventual collapse or dissipation of
thunderstorms, can generate downbursts. Downbursts are the rapid descent of rain-cooled air
in a thunderstorm. Upon reaching the surface, this air rapidly disperses haorizontally away from
the storm as outflow boundaries (also called gust fronts; see Figure 2-4). 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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436 16 Severe weather in the desert

8~
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% 6 Cumulonimbus
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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
featuresis 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 2-4. Cross-section of a thunderstorm creating an outflow boundary and haboob.*

Dust storms associated with these thunderstorms typically occur in the early part of the
monsoon season (July) before rains moisten the soil and limit potential lofting of soil into the air.
However, depending on the amount and frequency of precipitation received during the monsoon
season, extremely hot temperatures can dry the surface soils very quickly; thus, dust storms
can occur at any time during the year. Specific PMyo 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, 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

This dust storm affected the Yuma area in two phases: an initial, intense outflow
boundary with strong easterly winds and dust storm conditions, followed by a decrease in wind
speeds and a shift of wind direction to westerly, which caused recirculation of dust into the
Yuma area. On the evening of August 27, 2011, strong easterly winds generated by

! Image source: Warner, T.T. (2004). Desert meteorology: Cambridge University Press, ISBN-10: 0521817986,
ISBN-13: 978-0521817981, February 9.)
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thunderstorms over south-central Arizona affected the Yuma area (Figure 2-5), resulting in dust
storm conditions with low visibilities. Immediately following the initial outflow, the dust continued
west of Yuma and visibilities briefly improved. However, winds shifted to westerly in the Yuma
area and transported dust back into the region, resulting in high PMy, concentrations during the
morning of August 28, 2011, and a final 24-hr average PM, s concentration of 179 ug/m3. The
hourly and 24-hr average PM,, concentrations measured at the Yuma Supersite monitor were
in excess of normal historical fluctuations. The dust was naturally occurring and likely originated
over undeveloped lands of southern Arizona outside the city of Yuma, initially from desert areas
east of Yuma associated with the initial outflow, followed by additional transport of dust from
Imperial County and adjacent Mexico when winds shifted to westerly. Furthermore, wind gusts
in excess of 35 mph likely overwhelmed reasonable dust control measures. Many PMyq
monitors in Maricopa, Pima, and Pinal Counties, Arizona, and in Imperial and Riverside
Counties, California, also recorded exceedances of the 24-hr PM;o NAAQS as the dust storm
moved through, illustrating the regional nature of this event. PMj, concentrations at monitors
throughout the region on August 27, 2011, and August 28, 2011, can be found in Table 2-1 and
Table 2-2, respectively. Data throughout this report are displayed in Mountain Standard Time
(MST).

0 15 30 80 Miles
I |

Figure 2-5. Outflow boundaries from thunderstorms over south-central Arizona moved
westward and transported dust to the Yuma area on August 27 and 28, 2011.
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Table 2-1. PM4, measurements collected in Arizona on August 27, 2011.

24-hr 1-hr Time of

Monitor M_(I?;Fi)teor Operator AQS Monitor ID If\l\\/ll?o PMl\flli(o M?,(\All;)hr Q%ﬁﬁer
(ug/m?) | (ug/m* | (MST) o9
ARIZONA
Apache County
N/A | TEOM | WMAT | 04-001-1003-81102-1 | 18 | 40 | 0600 |
Coconino County
N/A | TEOM | NNIR | 04-005-1237-81102-1 | 25 | 87 | 2000 |
Gila County
Hayden Old Jail | TEOM | ADEQ | 04-007-1001-81102-3 | 60 | 123 | 0000 |
Maricopa County
West Phoenix | TEOM | MCAQD | 04-013-0019-81102-1 | 164 1519 2200 RJ
Glendale TEOM | MCAQD | 04-013-2001-81102-1 | 219 2908 2200 RJ
Central Phoenix | TEOM | MCAQD | 04-013-3002-81102-4 | 233 1972 2300 RJ
Greenwood TEOM | MCAQD | 04-013-3010-81102-1 | 207 2064 2200 RJ
South Phoenix | TEOM | MCAQD | 04-013-4003-81102-1 | 301 2795 2200 RJ
West Chandler | TEOM | MCAQD | 04-013-4004-81102-1 | 228 2407 2300 RJ
Higley TEOM | MCAQD | 04-013-4006-81102-1 | 115 712 2300
West43°Ave | TEOM | MCAQD | 04-013-4009-81102-1 | 292 3633 2200 RJ
Dysart TEOM | MCAQD | 04-013-4010-81102-1 | 126 1514 2200
Buckeye TEOM | MCAQD | 04-013-4011-81102-1 | 225 3219 2100 RJ
Zuni Hills TEOM | MCAQD | 04-013-4016-81102-1 | 112 1308 2300
Font McDowelll | teom FMIR | 04-013-5100-81102-3 | 28 N/A N/A
Durango Complex | TEOM | MCAQD | 04-013-9812-81102-1 | 261 3169 2200 RJ
JLG Supersite BAM ADEQ | 04-013-9997-81102-3 | 127 883 2300 13
JLG Supersite | TEOM ADEQ | 04-013-9997-81102-4 | 132 1220 2300 13
Navajo County
N/A TEOM WMAT | 04-017-1002-81102-1 | 15 51 1200
Pima County
Ajo TEOM ADEQ | 04-019-0001-81102-3 | 167 400 0000 RJ
Orange Grove FRM PCDEQ | 04-019-0011-81102-2 | 51 N/A N/A
Rillito TEOM ADEQ | 04-019-0020-81102-3 | 84 348 1500 13
South Tucson FRM PCDEQ | 04-019-1001-81102-1 | 30 N/A N/A
Green Valley TEOM | PCAQCD | 04-019-1030-81102-1 | 21 51 2300
Geronimo TEOM | PCAQCD | 04-019-1113-81102-1 | 52 451 2100
Pinal County
CasaGrande | goM | PCAQCD | 04-021-0001-811023 | 123 441 2000
owntown
Apache Junction | TEoM | PCAQCD | 04-021-3002-81102:3 | 84 424 0000
ire Station
Stanfield TEOM | PCAQCD | 04-021-3008-81102-3 | 126 531 2000
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24-hr 1-hr Time of

. AQS
Monitor s Operator AQS Monitor ID h N LAERE Ll Qualifier
Type PM1q PMio PMjio Flag
(ng/m?) | (png/m”) (MST)

Combs TEOM PCAQCD 04-021-3009-81102-3 157 1242 1900 RJ
Maricopa TEOM PCAQCD 04-021-3010-81102-3 267 1385 2000 RJ
P'mé‘i’#;ty TEOM | PCAQCD | 04-021-3011-81102-3 | 187 1479 2000 RJ
Cowtown TEOM PCAQCD 04-021-3013-81102-3 381 2192 2000 RJ

Santa Cruz County

Nogales Post

A BAM ADEQ 04-023-0004-81102-3 36 67 2100
Office

Yuma County

Yuma Supersite TEOM ADEQ 04-027-8011-81102-3 48 164 1800
TEOM: Tapered Element Oscillating Microbalance MCAQD: Maricopa County Air Quality Department
BAM: Beta Attenuation Monitor FMIR: Fort McDowell Indian Reservation
FRM: Federal Reference Method PCDEQ: Pima County Department of Environmental

Quality

WMAT: White Mountain Apache Tribe PCAQCD: Pinal County Air Quality Control District
ADEQ: Arizona Department of Environmental Quality RJ: qualifier flag for high winds, request data exclusion
NNIR: Navajo Nation 1J: qualifier flag for high winds, informational only

Table 2-2. PM;o measurements collected in Arizona and southeastern California on
August 28, 2011. Data from the Yuma Supersite monitor are shown in bold green.

24-hr 1-hr Time of

Monitor M_f_);ri)t:r Operator AQS Monitor ID I;AI\\/I/?O PMI\SIITO M?,)(Mll;hr Q%ﬁﬁer
(ug/m*) | (ug/m* | (MST) 2
ARIZONA
Apache County
N/A TEOM WMAT | 04-001-1003-811021 | 21 | 8 | 1700 |
Cochise County
Chiricahua
National GRAV NPS 04-003-8001-85101-1 11 N/A N/A
Monument
N/A GRAV NPS 04-003-9000-85101-1 26 N/A N/A
Coconino County
N/A TEOM NNIR 04-005-1237-81102-1 20 58 19:00
N/A GRAV NPS 04-005-8100-85101-1 10 N/A N/A
N/A GRAV NPS 04-005-8102-85101-1 5 N/A N/A
N/A GRAV NPS 04-005-8103-85101-1 5 N/A N/A
Gila County
Tonto GRAV NPS 04-007-0010-85101-1 22 N/A N/A
Hayden Old Jail TEOM ADEQ 04-007-1001-81102-3 83 223 10:00 1J
Maricopa County
West Phoenix TEOM MCAQD 04-013-0019-81102-1 71 170 3:00
Glendale TEOM MCAQD 04-013-2001-81102-1 67 227 0:00
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24-hr 1-hr Time of

Monitor M_(I?;Fi)teor Operator AQS Monitor ID ISAI\\/I/?O PMl\fli(o Mg),(vlll;hr Qlﬁ:ﬁﬁer
oim®) | Ggim® | s | 2
Central Phoenix TEOM MCAQD 04-013-3002-81102-4 80 192 4:00
Greenwood TEOM MCAQD | 04-013-3010-81102-1 59 132 3:00
South Phoenix TEOM MCAQD | 04-013-4003-81102-1 71 145 0:00
West Chandler TEOM MCAQD | 04-013-4004-81102-1 | 124 1107 0:00
Higley TEOM MCAQD | 04-013-4006-81102-1 | 175 1716 0:00 RJ
West 43" Ave TEOM MCAQD | 04-013-4009-81102-1 58 160 0:00
Dysart TEOM MCAQD | 04-013-4010-81102-1 55 179 0:00
Buckeye TEOM MCAQD | 04-013-4011-81102-1 44 87 0:00
Zuni Hills TEOM MCAQD | 04-013-4016-81102-1 62 183 2:00
Fort MeDowelll | TEoM FMIR | 04-013-5100-81102-3 | 305 N/A N/A
Durango Complex | TEOM MCAQD | 04-013-9812-81102-1 61 134 3:00
JLG Supersite GRAV NPS 04-013-9997-85101-2 66 N/A N/A
JLG Supersite BAM ADEQ 04-013-9997-81102-3 77 180 3:00 1J
JLG Supersite TEOM ADEQ 04-013-9997-81102-4 73 201 1:00 1J

Navajo County

Petrified Forest

National Park GRAV ADEQ | 04-019-0005-85101-1 7 N/A N/A
N/A TEOM WMAT | 04-017-1002-81102-1 | 13 37 20:00
Pima County
Ajo TEOM ADEQ | 04-019-0001-81102-3 | 26 57 0:00
Organ Pipe GRAV NPS 04-019-0005-85101-2 | 19 N/A N/A
Orange Grove FRM PCDEQ | 04-019-0011-81102-2 | 89 N/A N/A
Rillito TEOM ADEQ | 04-019-0020-81102-3 | 121 207 10:00 13
Saguaro Park GRAV NPS 04-019-0021-85101-1 | 69 N/A N/A
South Tucson FRM PCDEQ | 04-019-1001-81102-1 | 86 N/A N/A
Green Valley TEOM | PCAQCD | 04-019-1030-81102-1 | 70 131 10:00
Geronimo TEOM | PCAQCD | 04-019-1113-81102-1 | 85 130 14:00
N/A GRAV NPS 04-019-9000-85101-1 | 80 N/A N/A
Pinal County
CosaGrande | TEOM | PCAQCD | 04-021-1001-811023 | 216 N/A N/A RJ
Apache Junction | 1oy | pcaAQCD | 04-021-3002-81102-3 | 283 N/A N/A RJ
Fire Station
Stanfield TEOM | PCAQCD | 04-021-3008-81102-3 | 97 N/A N/A
Combs TEOM | PCAQCD | 04-021-3009-81102-3 | 165 N/A N/A RJ
Maricopa TEOM | PCAQCD | 04-021-3010-81102-3 | 119 N/A N/A
Pinal County TEOM | PCAQCD | 04-021-3011-81102-3 | 177 N/A N/A RJ
Housing
Cowtown TEOM | PCAQCD | 04-021-3013-81102-3 | 183 N/A N/A RJ
Queen Valley GRAV NPS 04-021-8001-85101-1 | 94 N/A N/A

Santa Cruz County
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24-hr 1-hr Time of

Monitor Avg Max Max 1-hr
PMiq PMig PM1o
(Mg/m®) | (ug/m®) | (MST)

AQS
Qualifier
Flag

Monitor Type Operator AQS Monitor 1D

Nogg'f‘faiiePOSt BAM ADEQ | 04-023-0004-81102-3 | 65 141 19:00
Yavapai County
N/A | GRAV | NPS | 04-0258104-85101-1| 9 | NA | NA |
Yuma County
Yuma Supersite | TEOM | ADEQ | 04-027-8011-81102-3 | 179 | 825 | 600 | RJ
CALIFORNIA
Imperial County
Brawley-Main .
Street #2 BAM ICAPCD 06-025-0007-85101-3 239 710 2:00
MRS BAM ICAPCD | 06-025-4004-85101-3 | 293 782 3:00
Riverside County
N/A BAM SCAQMD 06-065-1003-81102-5 54 161 12:00 1J
T Marti 4:00
orres-Martinez .
Admin Site BAM TMIR 06-065-1999-81102-1 438 995 5:00 1J
6:00
N/A TEOM SCAQMD 06-065-2002-81102-3 377 996 1:00 1J
N/A FRM SCAQMD 06-065-2002-81102-6 323 N/A N/A RJ
N/A TEOM SCAQMD 06-065-5001-81102-3 265 697 3:00 1J
N/A FRM SCAQMD 06-065-8001-81102-2 56 N/A N/A
N/A BAM SCAQMD 06-065-8001-81102-9 63 152 12:00 \%
N/A BAM SCAQMD 06-065-8005-81102-3 86 194 11:00
N/A TEOM SCAQMD 06-065-9001-81102-3 42 100 10:00
San Bernardino County
N/A TEOM MDAQMD 06-071-0306-81102-2 29 61 15:00
N/A BAM SCAQMD 06-071-1004-81102-3 57 136 191:9000
Black Rock
Canyon GRAV NPS 06-071-9002-85101-1 51 N/A N/A
Black Rock
Canyon GRAV NPS 06-071-9002-85101-2 51 N/A N/A
N/A TEOM SCAQMD 06-071-9004-81102-3 58 114 12:00
N/A GRAV NPS 06-071-9010-85101-1 15 N/A N/A
TEOM: Tapered Element Oscillating Microbalance PCDEQ: Pima County Department of Environmental
Quality
BAM: Beta Attenuation Monitor PCAQCD: Pinal County Air Quality Control District
FRM: Federal Reference Method ICAPCD: Imperial County Air Pollution Control District
WMAT: White Mountain Apache Tribe SCAQMD: South Coast Air Quality Management District
ADEQ: Arizona Department of Environmental Quality TMIR: Torres-Martinez Indian Reservation
NPS: National Park Service MDAQMD: Mojave Desert Air Quality Management District
NNIR: Navajo Nation RJ: qualifier flag for high winds
MCAQD: Maricopa County Air Quality Department 13: qualifier flag for high winds
FMIR: Fort McDowell Indian Reservation V: qualifier flag for a validated value
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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 across southern
Arizona and southeastern California, including the Yuma area, on August 27 and 28, 2011. On
the evening of August 27, thunderstorms developed over south-central Arizona, east of the
Yuma area (Figure 3-1). These thunderstorms moved westward and generated an intense
outflow boundary that carried dust into the Yuma 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 regions for PMyo during the August 27-28, 2011, event were
the deserts of south-central and southwest Arizona, a region that largely consists of natural,
undisturbed desert. The last time Yuma recorded any measurable rainfall leading up to the
August 27-28, 2011, dust storm event was on July 31, 2011, when thunderstorms produced
0.07 inches of rain at the Yuma MCAS. 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.

500 UTC Sun 28 dg 2011 IE Sotellite
i b 64 O] S 0 S S SN SIS SR ADERSN = R M s 8 B 0 6
= p- = =< e

1S L -

hitp s/ odde .oviotioresather .gov

Figure 3-1. Infrared satellite image from 10:00 p.m. MST on August 27, 2011 (GOES-
West). Colder temperatures (blues, purples, and white) indicate tall, convective
(thunderstorm) clouds. Thunderstorms over south-central Arizona generated outflow
boundaries that carried dust westward into the Yuma area.
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As stated in Section 2, this dust storm event in Yuma occurred in two phases: an initial,
intense outflow boundary with strong easterly winds and dust storm conditions, followed by a
wind shift to westerly and a decrease in wind speeds, which caused recirculation of suspended
dust into the Yuma area. Figure 3-2 shows collocated PMj, concentrations and wind speeds at
the Yuma Supersite monitor on August 27 and 28, 2011. The outflow boundary first impacted
the Yuma area between 10:00 p.m. and midnight on August 27 with wind gusts over 45 mph.
PMi, data were unavailable at the Yuma Supersite monitor at the time of the high winds,
presumably due to loss of power related to the storm. However, dust storm conditions and
visibilities down to 0.25 miles were reported at the Yuma MCAS (Figure 3-3 and Appendix A),
indicating that dust was present during the time of peak winds. The NWS office in Phoenix also
issued a Dust Storm Warning for Yuma and Imperial Counties due to the widespread gusty
winds and very low visibilities. See Appendix B for statements and warnings issued by the
NWS pertaining to this event. Wind gusts over 35 mph were reported at all Yuma area monitors
as well as monitors in Imperial County, California (Table 3-1). Similar reductions in visibility
were also reported at the Imperial County Airport coincident with gusty winds and high PM
concentrations (Figures 3-4 and 3-5), demonstrating that the high PM4, concentrations were
directly linked to the thunderstorm outflow. This weight of evidence indicates that PM,
concentrations at the Yuma Supersite monitor would have been quite high during the time of the
initial outflow boundary had the monitor been operational during that time.

In the second phase of this dust storm event, a wind shift from easterly to westerly
caused recirculation of suspended dust into the Yuma area. This dust was lofted into the lower
atmosphere by strong winds associated with the initial outflow boundary. The residual
suspended dust caused high PM;, concentrations and reduced visibilities in Yuma and Imperial
Counties during the morning of August 28, 2011. The two phases of the event are also
apparent in time-series plots of PM4o at Yuma and Imperial County monitors, with an initial
increase before midnight at Niland associated with the strong outflow boundary, followed by a
second increase in PMyq at all three monitors after midnight from west to east, beginning with
the two Imperial County monitors (Figure 3-6).
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Figure 3-2. Hourly PM1, concentrations and wind speeds at the Yuma Supersite monitor
on August 27 and 28, 2011. Winds were strongest late on August 27 in association with
thunderstorm outflow, but PMy, concentrations were unavailable during that time at the
monitor. A wind shift after midnight caused recirculation of dust into the Yuma area early
on August 28, resulting in high PM,o concentrations despite lighter wind speeds.
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Figure 3-3. Hourly PMy, concentrations at the Yuma Supersite monitor and visibility at
Yuma MCAS. Visibility of 0.25 miles was reported at 9:00 p.m. MST on August 27,
coincident with gusty winds, indicating the arrival of windblown dust. Visibility was also
reduced between 4:00 and 9:00 a.m. MST on August 28 coincident with high PMq
concentrations, likely due a wind shift and recirculation of dust in the Yuma area.
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Table 3-1. Observed peak wind speeds and wind gusts at Yuma and Imperial County
monitors on August 27 and 28, 2011. Gusty winds associated with thunderstorm outflow
moved through the Yuma area late on August 27, 2011.

Maximum Wind : Maximum :

, - | .. | Date/Time |~ ~ —— | Date/Time
Monitor Wind Speed Direction (MST) Wind Gust (MST)
(mph) (degrees) (mph)

Yuma 8/27/2011 8/27/2011
Supersite 21 iz 2200 46 2200
Niland- 8/27/2011
English Road 17 135 2300 i -
8/27/2011 8/27/2011
Roll 21 114 2100 40 2100
Yuma North 8/27/2011 8/27/2011
Gila 21 106 2200 40 2200
8/27/2011 8/27/2011
Yuma South 18 97 2200 37 2200
8/27/2011 8/27/2011
Yuma Valley 18 106 2200 39 2200
8/27/2011 8/27/2011
Yuma MCAS 36 100 2937 58 2931
Imperial
County 31 120 Blaraott 39 Blareoit
Airport
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Figure 3-4. Hourly PMj, concentrations at the Niland AQS monitor and wind speeds at
the Imperial County airport on August 27 and 28, 2011.
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Figure 3-5. Hourly PMy, concentrations at the Niland AQS monitor and visibility at the
Imperial County airport on August 27 and 28, 2011.
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Figure 3-6. Hourly PM1, concentrations at the Yuma and Imperial County monitors.
High PM4 concentrations were reported at all three monitors early on August 28, 2011,
due to dust initially carried into the region by thunderstorm outflow, followed by
recirculation of suspended dust. PM;, data were missing sporadically during the initial
outflow around 11:00 p.m. on August 27, presumably due to loss of power.

The progression and intensity of the thunderstorm outflow and windblown dust through
the Yuma area is summarized by the radar velocity and wind vector spatial plots shown in
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Figures 3-7 and 3-8. Between 10:00 and 11:00 p.m. (Figure 3-7), the strong outflow boundary
moved through Yuma with strong winds and low visibilities. The radar velocity scan also
indicated a large area of strong inbound, or easterly, winds across southwestern Arizona.
Ahead of the outflow boundary in Imperial County and Mexicali, Mexico, winds were much
lighter with higher visibilities. Between 11:00 p.m. and 12:00 a.m. (Figure 3-8), the radar
velocity data depicted a canonical, intense thunderstorm outflow boundary with estimated winds
of 40 to 50 kts over a widespread area. Also, strong winds were reported and visibilities
dropped significantly at monitors in Imperial County and Mexicali coincident with the
thunderstorm outflow.

After midnight on August 28, 2011, visibilities briefly improved, winds diminished, and
PM o concentrations were low in the Yuma area as the outflow boundary and associated dust
continued westward (Figure 3-9). However, at 4:00 a.m., winds shifted westerly, visibility
dropped, and PM;, concentrations increased in Yuma (Figure 3-10). This wind shift from
easterly to westerly is evident from wind data at the Yuma MCAS (Figure 3-11) and other Yuma
area wind monitors. In addition, haze with visibilities under 4 miles were reported at Yuma
MCAS coincident with the wind shift and a sharp increase in PM,q concentrations at the Yuma
Supersite monitor. Furthermore, relative humidity and dew point measurements provide
evidence that the air mass associated with the original outflow boundary and dust storm
returned to the Yuma area following the wind shift. Figure 3-12 shows relative humidity and
dew point at Yuma MCAS during this period, and indicates a more humid air mass associated
with the original outflow boundary, followed by a drier air mass as the dust storm moved west of
Yuma during the midnight to 4:00 a.m. period, and then a return of a more humid air mass after
4:00 a.m. coincident with the shift to westerly winds, low visibilities, and high PM,
concentrations in the Yuma area.
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Figure 3-7. 1-hr PMy, concentrations (colored circles), wind speed and direction,
maximum wind gusts, and minimum visibility observations at Yuma and Imperial County
monitors between 10:00 and 11:00 p.m. on August 27, 2011. Underlying are Doppler
radar velocity data at 10:34 p.m., where greens indicate motion toward the radar and
oranges/reds indicate motion away from the radar. PM, data at Yuma Supersite were
missing during this time period.
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Figure 3-8. 1-hr PMy, concentrations (colored circles), wind speed and direction,
maximum wind gusts, and minimum visibility observations at Yuma and Imperial County
monitors between 11:00 p.m. and midnight on August 27, 2011. Underlying are Doppler
radar velocity data at 11:31 p.m., where greens indicate motion toward the radar and
oranges/reds indicate motion away from the radar. PMy, data at Yuma Supersite were

missing during this time period.
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Figure 3-9. 1-hr PMy, concentrations (colored circles), wind speed and direction,
maximum wind gusts, and minimum visibility observations at Yuma and Imperial County
monitors between 1:00 a.m. and 2:00 a.m. on August 28, 2011. Underlying are Doppler
radar velocity data at 1:03 a.m., where greens indicate motion toward the radar and
oranges/reds indicate motion away from the radar.
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Figure 3-10. 1-hr PMy, concentrations (colored circles), wind speed and direction,
maximum wind gusts, and minimum visibility observations at Yuma and Imperial County
monitors between 4:00 a.m. and 5:00 a.m. on August 28, 2011. Underlying are Doppler
radar velocity data at 4:03 a.m., where greens indicate motion toward the radar and
oranges/reds indicate motion away from the radar.
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Figure 3-11. Hourly PM;o concentrations at the Yuma Supersite monitor and wind
direction at the Yuma MCAS on August 27 and 28, 2011. A wind shift to westerly caused
circulation of dust into the Yuma area around 4:00 a.m. on August 28, resulting in high
PM o concentrations.
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Figure 3-12. Hourly PMy, concentrations at the Yuma Supersite monitor and relative
humidity at the Yuma MCAS on August 27 and 28, 2011. Widespread dust moved
through the Yuma area late on August 27 coincident with higher relative humidity
associated with thunderstorm outflow. This humid air and associated dust returned to the
Yuma area around 4:00 a.m. on August 28, resulting in high PM 1, concentrations.
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Given the dry conditions preceding this event, the widespread area of strong wind
speeds associated with the original outflow boundary and the extensive area of open,
undeveloped desert as a source region, it is likely that the intense outflow boundary lofted an
extensive amount of dust into the lower atmosphere. High PMy, concentrations and low
visibilities were reported as far north as Palm Springs and Indio in Riverside County, California,
further demonstrating the magnitude and expanse of this event. It is also important to note that
little to no rain was reported with this system in areas near and west of Yuma. Precipitation acts
to strip dust and other patrticles out of the atmosphere and deposit the dust on the surface.
Thus, it is likely that much of this dust remained suspended in the lower atmosphere after the
strong winds subsided, and that dust was subsequently transported back into the Yuma region
when winds shifted westerly. The Area Forecast Discussion issued by NWS Phoenix at 11:18
a.m. included mention of residual suspended dust causing reduced visibilities in Yuma and
Imperial Counties (see Appendix B).

3.2 Summary

The information presented in this section demonstrates a clear causal relationship
between the windblown dust and the PM,, exceedance measured at the Yuma Supersite
monitor on August 28, 2011. The time-series plots of air quality and meteorological data found
in this section and in Appendix A show an initial intense outflow boundary with strong easterly
winds, low visibilities, and dust storm conditions, followed by a recirculation of dust into the
Yuma area after winds shifted westerly. Exceedances of the PMo NAAQS were reported
across southern Arizona and southeastern California in association with this event, illustrating
that this was a long-lived dust storm that affected a large region. In addition, widespread dust
originating in the expansive open desert areas surrounding Yuma was likely easily lofted by
strong wind gusts over 45 mph, overwhelming all reasonably available control measures. This
analysis provides solid weight-of-evidence that demonstrates why the Yuma Supersite monitor
recorded an exceedance on August 28, 2011.
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4. Historical Norm

4.1 Analysis

PM o concentrations measured at the Yuma Supersite monitor on August 28, 2011,
were unusual and in excess of normal historical fluctuations. The PMjo concentrations
measured on August 28, 2011, were some of the highest hourly and 24-hr averages measured
over the last five years, with hourly concentrations exceeding 800 pg/m®. To establish the
severity of this event, PMq concentrations measured on August 28, 2011, were compared to a
historical 2007-2011 five-year annual data set (Figure 4-1). The 24-hr average PMy,
concentration on August 28, 2011, is the 24™ highest daily average in the last five years and the
second highest daily average in 2011.

Additionally, time-series plots of the daily maximum 1-hr PM;o concentrations were
created to provide additional understanding of the frequency with which high short-term
particulate concentrations affect the Yuma area (Figure 4-2). The daily maximum 1-hr PM,
concentration on August 28, 2011, is the 30" highest concentration observed in the last five
years.

Historical daily cumulative distributions of the 24-hr average and daily maximum 1-hr
PMo concentrations were created for the Yuma Supersite monitor for the 2007-2011 period to
provide additional evidence in establishing the severity of this event. Figures 4-3 and 4-4 show
histograms of 24-hr average PM;o concentrations and daily maximum 1-hr PM4 concentrations
at the Yuma Supersite monitor and the corresponding 95" percentile. The 24-hr average PMy,
concentration and daily maximum 1-hr PMq concentration on August 28, 2011, were above the
95" percentile at the Yuma Supersite monitor. Concentrations in excess of the 95" percentile
are considered to be unusual.?

4.2 Summary

Given the recorded values and using similar methodology to that accepted by EPA, it is
clear that the PM 1, concentrations observed at the Yuma Supersite monitor on August 28,
2011, were outside of normal historical fluctuations. This analysis provides evidence that the
event affected air quality on a historic scale.

2 Excluding days on which concentrations caused by exceptional events exceed the 95" percentile threshold employs
a general test of statistical significance and has the effect of ensuring that such concentrations would clearly fall
beyond the range of normal expectations for air quality during a particular time of year. Source: “The Treatment of
Data Influenced by Exceptional Events,” 71 FR 12598.
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5. Not Reasonably Controllable or Preventable

5.1 Background

Yuma was designated as a moderate PMjo nonattainment area by operation of the 1990
Clean Air Act. The nonattainment area is defined in 40 CFR 481.303. ADEQ completed a state
implementation plan (SIP) for the area in 1991; however, the plan was found incomplete and in
1994 ADEQ updated the plan, identifying additional reasonably available control measures
(RACM). In 2001, due to several years of “clean data” and the existence of permanent and
enforceable measures, ADEQ began the development of a maintenance plan and request for
redesignation of the area to attainment. The maintenance plan was submitted to EPA in August
2006.

5.1.1 Control Measures

Details of the control measures implemented from 1994 to 2001 are in Appendix G of the
2006 Yuma PMi, Maintenance Plan. A list of the measures is contained in Table 5-1.

Table 5-1. Control measures implemented in Yuma nonattainment area, 1994-2001.

Implementing Agency Reasonably Available Control Measure

Paving unpaved roads

Closing unpaved roads

Chemically stabilizing unpaved roads

Paving or stabilizing parking lots

City of Yuma Re-routing traffic or rapid cleanup of temporary sources of dust and spills

Covering haul trucks

Dust control plans for land clearing, construction projects

Stabilizing soil; controlling dust on open lands

Amending building codes

Re-routing traffic or rapid cleanup of temporary sources of dust and spills
Covering haul trucks

Town of Somerton ; ; =
Dust control plans for land clearing, construction projects

Stabilizing soil

Paving unpaved roads

Stabilizing unpaved roads

Yuma County Re-routing traffic or rapid cleanup of temporary sources of dust and spills

Covering haul trucks

Open Burn Permit Program (Rural Metro)

Irrigation Districts Reducing traffic on unpaved roads

AZ Dept. of Transportation | Requiring contractors to adhere to local dust control plans
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RACM for 2000 through 2004 can be found in Table 6.3 of the 2006 Yuma PM g
Maintenance Plan and are reproduced in part in Table 5-2. Chapter 7 of the Maintenance Plan
also contains a list of contingency measures that could be implemented promptly should any
violation of the NAAQS for PMy, occur.

Table 5-2. Yuma-area-implemented control measures, 2000-2004.

Implementing Agency ‘ | Reasonably Available Control Measure
Pave unpaved roads

Pave unpaved alleys

Paving unpaved vacant land

Chemically stabilize unpaved roads

Watering shoulders

City of Yuma .
Street sweeping paved roads

Install curbs and sidewalks

Landscaping median

Magnesium chloride on alleys

Magnesium chloride on City property

Water unpaved roads

Water unpaved shoulders

Pave unpaved roads

Weekly cleanup of paved roads, mud, trackout, spills

Pave unpaved lots

Town of Somerton Landscape shoulders

Install curbs

Pave/stabilize unpaved roads

Chip/seal

Magnesium chloride on unpaved roads

Street sweeping

Pave unpaved roads

Developers add new paved roads

Yuma County Chip/seal unpaved roads

Magnesium chloride unpaved roads

Street sweeping
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Implementing Agency Reasonably Available Control Measure
Water drag roads

Pipelined

Maintain 350 “No Trespassing” signs and 50 barricades

Patrol and water unpaved canal roads
Immigration & Naturalization 3 mi posted/barricaded

Paved 2.5 mi

2.5 mi fenced off

Abandoned 3/8 mi

Lined 8 mi of canal

N. Gila Irrigation District 20 miles posted
Unit B Irrigation District 3 mi posted/barricaded
Bureau of Reclamation Water 960 miles of canal banks

Remove 26 gas vehicles

Remove 25 gas scooters
Pave 240,329 ft roadway
Pave 102,112 ft parking
Sweeping 717,221 yd runway

Marine Corps Air Station

Sweeping 388,952 yd taxiway
Sweeping 401,090 yd aprons and 121,380 yd other
Stabilize desert

In 2010, the Yuma Metropolitan Planning Organization (YMPO) updated the
Transportation Improvement Plan (TIP) as required to comply with the requirements for
transportation conformity under Section 176(c)(2) of the Clean Air Act. The update required a
review of control measures included in the 2006 Yuma PM, Maintenance Plan to assure that
emissions were within the limits found in both plans for the current review years through the
2016 projected maintenance period. Yuma’s plans related to transportation improvements can
be found under “Plans and Reports” at http://www.ympo.org/.

5.1.2 Additional Measures

On August 18, 2002, Yuma recorded a 24-hr average PM;o concentration of 170 ug/m3,
which is in exceedance of the NAAQS. A Natural Events Action Plan (NEAP) was created to
address any measures that could be implemented to prevent future violations of the NAAQS.
The option to develop a NEAP is no longer available; however, Yuma reviewed existing
measures and developed additional measures that were later incorporated into the 2006 PMy,
Maintenance Plan. These included (1) a public notification and education program still in place
today and augmented recently by a pilot flag program for public schools and facilities based on
the Yuma Dust Control Action Forecast (Appendices D, E, and F of the 2006 PMq Maintenance
Plan); (2) an analysis of best available control measures (BACM) normally reserved for serious
nonattainment areas; and (3) a review of existing control measures for construction sources,
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street sweepers, paved roads, covered trucks, off-highway vehicles, stationary source opacity
limits, other stationary source control measures, and agricultural best management practices
(Appendix H of the 2006 PMj, Maintenance Plan). In 2002, ADEQ met with Yuma stakeholders
and began work on the development of a Yuma Agricultural Best Management Practices
(AgBMP) rule. The rule became effective July 18, 2005, as R18-2-613 of the Arizona
Administrative Code, and was submitted to EPA on August 16, 2006.

5.1.3 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 Yuma area around the time of the August 28, 2011, PM,o exceedance. An evaluation of all
inspection reports, air quality complaints, compliance reports, and other documentation indicate
no evidence of unusual anthropogenic-based PM;, emissions. During the time period of August
25 through August 30, 2011, ADEQ inspectors received one complaint regarding PM emissions
from street sweeper operations.

5.2 Forecasts and Warnings

Dust forecasts were released prior to the event by both ADEQ and the NWS office in
Phoenix (Appendix B). The ADEQ Yuma and Vicinity Dust Control Action Forecast issued on
Friday, August 26, 2011, stated that thunderstorms were possible on the evening of Saturday,
August 27, 2011. The ADEQ forecast also stated that gusty winds and dense blowing dust
were possible even from distant thunderstorms.

The NWS office in Phoenix issued several statements and warnings related to this dust
storm event. At 9:08 p.m., a Short Term Forecast product was issued and stated that
thunderstorms with gusty winds to 50 mph and dense blowing dust were expected in the Yuma
area over the next few hours. At 9:46 p.m., a Dust Storm Warning was issued for Yuma and
Imperial Counties, warning of gusty easterly winds and visibility of less than one-quarter-mile
due to blowing dust and sand.

5.3 Wind Observations

Wind data during the event were available at five Yuma-area monitors, including one
AQS site, one NWS site, and three AZMET sites (see Table 3-1and Appendix A). Sustained
wind speeds of 36 mph and a wind gust of 58 mph were reported at the Yuma MCAS. In
addition, wind gusts of over 35 mph were reported at the other four Yuma-area monitors,
including a gust of 46 mph at the Yuma Supersite monitor. Wind speeds of over 25 mph are
normally sufficient to overcome most PM;4 control measures. As was detailed in Section 3, the
strongest winds in the Yuma area occurred between 10:30 p.m. and midnight on August 27,
2011, and preceded the time of the highest PMj, concentrations by several hours. However,
PMo concentrations were missing at the Yuma Supersite monitor at the time of the peak winds,
presumably due to a loss of power. Itis important to note that haze with visibilities down to 0.25
miles were reported at the Yuma MCAS during the peak winds, indicating that dust and high
PMo concentrations were likely present during the gap in PM,, data at Yuma Supersite. This
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weight of evidence suggests that, had the Yuma Supersite been operational, PMy,
concentrations would have been quite high during the time of the initial outflow boundary. A
wind shift from gusty easterly to light-to-moderate westerly after midnight resulted in

recirculation of suspended dust with prolonged, elevated PMj, concentrations observed in the
Yuma area early on August 28, 2011.

5.4 Summary

The weather and air quality forecasts and warnings outlined in this section demonstrate
that outflow winds from thunderstorms caused uncontrollable PM, emissions. The RACM
outlined in the Yuma PM,, Maintenance Plan were in place at the time of the event. These
control measures are required for areas designated as Moderate nonattainment for PMy,, such
as Yuma County. Thus, the RACM in place at the time of the event were reasonable. In
addition, surface wind measurements in the Yuma area during the first phase of the event were
high enough (sustained winds over 25 mph and wind gusts over 35 mph) that most reasonable
PMo control measures would have been overwhelmed. The suspended dust resulting from the
initial outflow boundary was recirculated into the area when winds reversed direction.

5-5






Exceptional Event, Yuma County, August 28, 2011 But-For Analysis

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 satisfies that “[tlhere 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 PM 1, exceedance at the Yuma Supersite monitor on August 28, 2011,

e the exceedance was not reasonably controllable or preventable, and

e there was a clear causal relationship between PM;, transported from thunderstorm
outflow originating in desert areas outside the Yuma PM;, nonattainment area and
the measured PM,o exceedance in Yuma.

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

As shown in Section 3, radar velocity data and time-series plots of PM, and wind
speeds establish a clear causal relationship between the arrival of dust-laden thunderstorm
outflow, and subsequent recirculation of suspended dust, and elevated PMj, concentrations at
the Yuma Supersite monitor. Multiple independent measurements of wind speed, wind
direction, and visibility all point to the presence of thunderstorm outflow as the mechanism for
initial transport of PM, into the Yuma nonattainment area. High PM1, concentrations and gusty
winds were also reported in other parts of Arizona and southeastern California, illustrating the
widespread, regional nature of this event. In addition, PMq concentrations were well below the
NAAQS on days immediately before and after the windblown dust event. The source regions
for the thunderstorm outflow and PMyq are clearly identified as desert areas surrounding the
Yuma PMo nonattainment area. The weight of evidence presented in this submittal provides
no alternative that could tie the exceedance of August 28, 2011, to any causal source except
PMyq transported by thunderstorm outflow and subsequent recirculation of suspended dust,
confirming that there would have been no exceedance but for the presence of these
uncontrollable natural events.

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
no violations or complaints within three days before and after the time of the event. Local
regulatory agencies, industry, and the general public were alerted to the possibility of dust
storms due to thunderstorm activity 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 August 28, 2011, to any causal source except PM, transported by
thunderstorm outflow, confirming that there would have been no exceedance but for the
presence of these uncontrollable natural events.
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7. Conclusions

The PM,, exceedance that occurred on August 28, 2011, satisfies 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:

1. The event satisfies the criteria set forth in 40 CFR 501 (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;

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.

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 Yuma County,
high winds overwhelmed all reasonably available controls. The PM;, exceedance discussed in
this report was caused by naturally occurring thunderstorm outflow that transported dust into
Yuma County from areas largely outside the Yuma PM;o honattainment area. In addition,
sustained wind speeds of over 25 mph and widespread wind gusts of over 35 mph likely
overwhelmed all reasonably available control measures. These facts provide strong evidence
that the PMyo exceedance on August 28, 2011, was not reasonably controllable or preventable.

7.3 Natural Event

As discussed above, the PMj, exceedance in Yuma on August 28, 2011, was shown to
be caused by transport of PMyq into Yuma from an initial, intense thunderstorm outflow a few
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hours prior (during which no PMo data were available at the Yuma Supersite monitor). The
event therefore qualifies as a natural event.

7.4 Clear Causal Relationship

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

o Time-series of PMyo concentrations show that the timing of high PM, concentrations
was consistent with gusty winds and low visibilities at Yuma-area meteorological stations
due to an initial, intense thunderstorm outflow, followed by a wind shift subsequent
recirculation of suspended dust into the Yuma area (Section 3).

¢ Gusty winds and high PMy, concentrations were reported in Maricopa, Pima, Pinal, and
Yuma Counties, Arizona, and in Imperial and Riverside Counties, California, illustrating
the widespread, regional, and uncontrollable nature of this event (Section 3).

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

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

7.5 Historical Norm

The 24-hr average and daily 1-hr maximum PMy, values measured at the Yuma
Supersite monitor 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 PMy, standard on August 28, 2011, at the Yuma Supersite
monitor would not have occurred but for the thunderstorm-driven high winds and subsequent
transport of suspended dust from areas largely outside the Yuma PM3, Nonattainment Area.
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Appendix A:
Air Quality and Meteorological Data for Yuma County

This section contains time-series of air quality and meteorological data for Yuma and
other regional monitors on August 27 and 28, 2011. The data illustrate a region-wide increase
in wind speeds and wind gusts coincident with the arrival of dust and high PMo concentrations
due to an intense outflow boundary late on August 27 followed by an extended period of high
PM 3, concentrations early on August 28 due to recirculation of suspended regional dust
generated by the initial outflow boundary.
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Figure A-1. Hourly PM,, concentrations at the Yuma Supersite monitor and wind
speeds at Yuma MCAS on August 27 and 28, 2011. A wind gust of 57 mph was reported
late on August 27 in association with thunderstorm outflow, but PM,, concentrations were
unavailable during that time. A wind shift after midnight caused recirculation of dust into
the Yuma area early on August 28, resulting in high PM 4, concentrations despite lighter
wind speeds.
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Figure A-2. Hourly PM4 concentrations at the Yuma Supersite monitor and wind
speeds at the Yuma North Gila monitor. A wind gust of 40 mph was reported late on
August 27 in association with thunderstorm outflow, but PM oy concentrations were
unavailable during that time. A wind shift after midnight caused recirculation of dust into
the Yuma area early on August 28, resulting in high PM 1, concentrations.
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Figure A-3. Hourly PM;, concentrations at the Yuma Supersite monitor and wind
speeds at the Yuma Valley monitor. A wind gust of 39 mph was reported late on August
27 in association with thunderstorm outflow, but PM, concentrations were unavailable
during that time. A wind shift after midnight caused recirculation of dust into the Yuma
area early on August 28, resulting in high PM 4 concentrations.
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Figure A-4. Hourly PMy, concentrations at the Yuma Supersite monitor and wind
speeds at the Yuma South monitor. A wind gust of 37 mph was reported late on August
27 in association with thunderstorm outflow, but PM,q concentrations were unavailable
during that time. A wind shift after midnight caused recirculation of dust into the Yuma
area early on August 28, resulting in high PM;o concentrations.
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Figure A-5. Hourly PM;4 concentrations and wind speeds at the Niland monitor in
Imperial County, California.
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U.S. Department of Commerce
National Oceanic & Atmospheric Administration

Elevation: 213 ft. above sea level
Latitude: 32.65, Longitude: -114.616

QUALITY CONTROLLED LOCAL
CLIMATOLOGICAL DATA
YUMA MCAS (03145), YUMA, AZ (08/2011)

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

Dry Wet Dew - ) . Net Sea . .
Date Time | Station Sky Visibility Weather Bulb Bulb Point HFJ;ld Svgggd Wind (\Qﬂgg P?it;%?e Press|3-hr | Level |Report P{Efgl" mAeIttlér
(LST) | Type Conditions (SM) Type Temp Temp Temp % Dir ) Tend | Chg | Pressure | Type - .
o | (MPH) (MPH) | (in. hg) B (in) | (in. hg)
®lol®lol®lo (mb)| (in- hg)

1 2 3 4 5 6 718 9|10 |11] 12| 13 14 | 15 | 16 17 18 | 19 20 21 22 23
27 0055 |5 CLR 10.00 93 [33.9/75 |23.9 |67 (19.4 |43 5 160 29.53 3 003 |29-74 AA 29.76
27 |0155 |5 CLR 10.00 92 |33.3|75 (23867 [19.4 (44 |3 160 29.53 29.75 AA 29.76
27 0255 |5 CLR 10.00 93 [33.9 |75 |23.6 |66 (18.9 |41 9 130 29.53 29.75 AA 29.76
27 0355 |5 CLR 10.00 92 |33.3|74 |23.2 |65 (18.3 |41 0 000 29.53 3 o1 |29-75 AA 29.76
27 0455 |5 CLR 10.00 92 |33.3|72 |22.3 |62 |16.7 |37 6 150 29.53 29.75 AA 29.76
27 {0555 |5 CLR 10.00 91 (32.872(22.1|62 |16.7 |38 5 150 29.55 29.77 AA 29.78
27 (0655 |5 CLR 10.00 92 [33.372 [22.0 |61 |16.1 (36 3 140 29.56 3 o017 2978 AA 29.79
27 |0755 |5 CLR 10.00 94 (34.474 (23.2 |64 (17.8|37 7 170 29.58 29.80 AA 29.81
27 {0855 |5 CLR 10.00 97 (36.1/76 [24.2 |66 [18.9 |36 11 180 29.60 29.82 AA 29.83
27 0955 |5 CLR 10.00 101 {38.3 |77 [24.8 |66 |18.9 |32 11 200 29.61 0 00 |29-83 AA 29.84
27 1055 |5 CLR 10.00 102 {38.9 |77 [24.9 |66 |18.9 |31 10 190 29.60 29.82 AA 29.83
27 1155 |5 CLR 10.00 104 {40.0 |79 [26.1 (69 |20.6 |32 8 160 29.59 29.81 AA 29.82
27 1255 |5 CLR 10.00 106 |41.1 |78 [25.7 |67 |19.4 |28 8 150 29.57 8 020 2979 AA 29.80
27 1355 |5 CLR 10.00 108 |42.2 |78 [25.7 |66 |18.9 |26 10 200 29.54 29.76 AA 29.77
27 |1455 |5 FEWO060 10.00 108 |42.2 |78 [25.7 |66 |18.9 |26 3 VR 29.51 29.72 AA 29.74
27 1555 |5 FEWO060 10.00 109 |42.8 |79 [26.1 |67 |19.4 |26 6 190 29.48 6 026 |29-70 AA 29.71
27 1655 |5 CLR 10.00 110 {43.3 |79 [26.2 |67 |19.4 |25 10 180 29.46 29.68 AA 29.69
27 |1755 |5 CLR 10.00 110 {43.3 |79 [26.2 |67 |19.4 |25 8 190 29.45 29.67 AA 29.68
27 1855 |5 CLR 10.00 107 |41.7 |80 (26.7 {70 |21.1 |31 11 260 29.47 3 012 |29-69 AA 29.70
27 1955 |5 CLR 10.00 102 {38.9 |80 [26.4 71 |21.7 |37 11 240 29.50 29.72 AA 29.73
27 |2055 |5 CLR 10.00 100 {37.8 |79 [26.2 (71 |21.7 |39 10 220 29.50 29.72 AA 29.73
27 2144 |5 CLR 10.00 |TS 99 (37.0/78 [25.7 |70 [21.0 |39 9 170 29.53 M SP 29.76
27 {2155 |5 CLR 10.00 |TS 97 (36.177 [25.1 |69 [20.6 |40 10 210 29.53 29.75 AA 29.76
27 2218 |5 CLR 10.00 97 (36.078 [25.5 |70 [21.0 |42 11 130 29.60 M SP 29.83
27 2222 |5 FEWO009 3.00 HZ SQ 97 |36.0 77 |24.8 |68 {20.0 |39 34 090 (40 29.63 M SP 29.86
27 2224 |5 FEWO007 1.50 HZ 93 [34.0 75 |23.6 |66 {19.0 |41 36 090 (45 29.63 M SP 29.86
27 (2231 |5 BKNO001 0.25s |DSs 90 |32.073 |22.6 |64 (18.0 |42 36 090 |58 29.64 M SP 29.87
27 (2237 |5 BKN001 0.25s |TSs 90 |32.074 |23.2 |66 {19.0 |45 37 100 |48 29.63 3 03g M SP 29.86
27 2255 |5 BKN001 0.25s |TSs 85 |29.4 74 |23.0 |68 {20.0 |57 32 110 |53 29.61 29.83 AA 0.01 |29.84
27 2258 |5 VV010 0.50s |-TSRADS 82 |28.074 |23.2 |70 (21.0 |67 29 110 |53 29.60 M SP 29.83
27 2308 |5 ovCco21 0.50s |-TSRADS 81 [27.0|75 |23.7 |72 |22.0 |74 30 100 |44 29.59 M SP 29.82
27 2318 |5 BKNO027 BKN100 {4.00 -RA DS 82 |28.074 |23.2 |70 (21.0 |67 25 100 |36 29.58 M SP 29.81
27 2326 |5 SCT035 6.00 -TSRADS 84 [29.074 |23.5|70 (21.0 |63 28 090 (40 29.59 M SP 29.82
27 2355 |5 CLR 10.00 87 |30.6 |74 |23.0 |67 (19.4 |52 22 080 (30 29.59 29.81 AA 0.02 [29.82

Figure A-6. Quality-controlled local climatological data hourly observations table Yuma MCAS (03145), Yuma, AZ (08/27/2011).
Note in the Weather Type column that DS (dust storm) and HZ (haze) with reduced visibilities were reported coincident with gusty
winds in the Yuma area late on 8/27/2011. Dynamically generated via http://cdo.ncdc.noaa.gov/qclcd/QCLCD.
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U.S. Department of Commerce
National Oceanic & Atmospheric Administration

Elevation: 213 ft. above sea level
Latitude: 32.65, Longitude: -114.616

QUALITY CONTROLLED LOCAL

CLIMATOLOGICAL DATA

YUMA MCAS (03145), YUMA, AZ, (08/2011)

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

Dry Wet Dew . ) . Net Sea . .
Date Time | Station Sky Visibility Weather Bulb Bulb Point Hljre;:d s\,/,\)/gfd Wind (\é\ﬂgtds P?;iiﬂr:e Press | 3-hr | Level |Report P.Fg(t:;ﬁ]' n?c—:l-ttlér
(LST) | Type | Conditions (SM) Type Temp Temp Temp % Dir ) Tend | Chg | Pressure | Type - .
o | (MPH) (MPH) | (in. hg) - (in) | (in. hg)
GIHCIGHCIGHE) (mb) | (in- hg)

1 2 3 4 5 6 718|910 11|12 | 13 14 15 16 17 18 | 19 20 21 22 23
28 0021 |5 CLR 10.00 88 |31.0 |72 |22.2 |64 [18.0 |45 13 070 29.57 M SP 29.80
28 0055 |5 CLR 10.00 89 |31.7 |72 |22.4 |64 |17.8 |44 7 030 29.56 29.78 AA 29.79
28 0155 |5 CLR 10.00 94 |34.4 |71 |21.5 |58 [14.4 |30 14 090 29.56 6 018 |29.77 AA 29.79
28 0255 |5 CLR 10.00 93 [33.9 (70 |21.1 |57 [13.9 |30 7 050 29.56 29.77 AA 29.79
28 0355 |5 CLR 10.00 87 |30.6 |72 |22.1 |64 [17.8 |46 7 270 29.58 29.80 AA 29.81
28 (0453 |5 FEW007  |4.00 86 |30.0 (72 [21.9 |64 |18.0 |48 5 260 29.58 M SP 29.81
28 0455 |5 SCT007  |4.00 85 |29.4 |72 |22.0 |65 [18.3 |51 5 250 29.58 1 008 |29.80 AA 29.81
28 (0508 |5 BKNOO9  [3.00 84 |29.0 71 (21.6 |64 |18.0 |51 6 230 29.58 M SP 29.81
28 (0527 |5 OvC009  [2.50 86 |30.0 (72 [21.9 |64 |18.0 |48 6 220 29.58 M SP 29.81
28 0538 |5 ovCco1l  [2.50 84 (29.0 |71 |21.6 |64 [18.0 |51 3 270 29.58 M SP 29.81
28 0553 |5 ovco1ll  [3.00 84 (29.0 |71 |21.6 |64 [18.0 |51 5 330 29.58 M SP 29.81
28 0555 |5 ovco1ll  [3.00 84 |28.9 |71 |21.9 |65 [18.3 |53 5 320 29.58 29.80 AA 29.81
28 0605 |5 OoVvCo09  (3.00 84 (29.0 |71 |21.6 |64 [18.0 |51 3 310 29.58 M SP 29.81
28 0617 |5 ovCco07  [1.75 84 (29.0 |71 |21.6 |64 [18.0 |51 6 330 29.58 M SP 29.81
28 0646 |5 OVC007  [2.00 88 |31.0 |72 |21.9 |63 [17.0 |43 6 310 29.59 M SP 29.82
28 0655 |5 OVC007  [2.00 Hz 87 |30.6 |71 |21.8 |63 [17.2 |45 6 310 29.59 29.81 AA 29.82
28 0753 |5 SCT200  [2.00 Hz 90 [32.0 |73 |22.6 |64 [18.0 |42 3 130 29.61 M SP 29.84
28 0755 |5 SCT200  (2.00 Hy 89 |[31.7 |72 |22.4 |64 |17.8 |44 3 130 29.61 3 009 |29.82 AA 29.84
28 0855 |5 SCT200 [2.50 Hy 92 |33.3 (72 |22.3 |62 [16.7 |37 8 140 29.61 29.83 AA 29.84
28 0859 |5 OovVCo009  (3.00 Hy 93 |34.0 |73 |22.7 |63 [17.0 |37 6 150 29.61 M SP 29.84
28 0950 |5 BKNO13  |7.00 Hy 97 |36.0 |77 |24.8 |68 [20.0 |39 15 150 29.62 M SP 29.85
28 (0955 |5 BKNO13 11000 | > 96 |35.6 [77 (25.0 |69 |20.6 |42 11 130 29.62 29.83 AA 29.85
28 (1002 |5 SCT013  |10.00 97 |36.0 (78 [25.5 |70 |21.0 |42 13 150 29.61 M SP 29.84
28 (1055 |5 CLR 10.00 98 |36.7 |76 (24.4 |66 |18.9 |35 9 170 29.60 8 005 |29.81 AA 29.83
28 1155 |5 CLR 10.00 100 (37.8 |75 |23.8 |63 |17.2 |30 6 VR 29.59 29.80 AA 29.82
28 1255 |5 CLR 10.00 104 (40.0 |74 |23.5 |60 |15.6 |24 9 140 29.56 29.78 AA 29.79
28 1355 |5 CLR 10.00 106 [41.1 |74 |23.6 |59 |15.0 |21 8 160 29.54 8 021 |29.75 AA 29.77
28 1455 |5 CLR 10.00 105 [40.6 |75 |23.7 |60 |15.6 |23 5 VR 29.50 29.72 AA 29.73
28 1555 |5 CLR 10.00 106 (41.1 |74 |23.3 |58 |14.4 |21 3 210 29.47 29.69 AA 29.70
28 1655 |5 M 10.00 106 [41.1 |73 |22.8 |56 |13.3 |19 5 200 29.45 29.67 AA 29.68
28 1755 |5 CLR 10.00 107 (41.7 |73 |22.7 |55 |12.8 |18 0 000 29.44 29.66 AA 29.67
28 1855 |5 CLR 10.00 105 (40.6 |75 |23.7 |60 |15.6 |23 8 270 29.44 29.66 AA 29.67
28 1955 |5 CLR 10.00 103 (39.4 |75 |23.6 |61 |16.1 |25 6 260 29.45 5 002 |29.66 AA 29.68
28 2055 |5 CLR 10.00 100 (37.8 |74 |23.5 |62 |16.7 |29 3 240 29.47 29.68 AA 29.70
28 2155 |5 CLR 10.00 94 |34.4 |77 |25.0 |70 [21.1 |46 8 180 29.47 29.69 AA 29.70
28 2255 |5 CLR 10.00 93 |33.9 |75 |23.6 |66 [18.9 |41 7 160 29.48 1 010 |29.70 AA 29.71
28 (2355 |5 CLR 10.00 92 |33.3 |74 (235 |66 |18.9 |42 5 220 29.48 29.70 AA 29.71

Figure A-7. Quality-controlled local climatological data hourly observations table Yuma MCAS (03145), Yuma, AZ (08/28/2011).
Note in the Weather Type column that HZ (haze) with reduced visibilities was reported coincident with high PM, concentrations in
the Yuma area. Also note the wind shift from ENE to WSW between 2:55 and 3:55 a.m. MST. Dynamically generated via

http://cdo.ncdc.noaa.gov/gclcd/QCLCD.
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U.S. Department of Commerce QUAL|TY CONTROLLED LOCAL National Climatic Data Center

National Oceanic & Atmospheric Administration Federal Building

CLIMATOLOGICAL DATA 151 Patton Avenue
IMPERIAL COUNTY AIRPORT (03144), IMPERIAL, CA Asheville, North Carolina 28801
(08/2011)
Elevation: -58 ft. below sea level
Latitude: 32.834, Longitude: -115.578
Dry Wet Dew . ) . Net Sea . .
D Time | Station Sky Visibility Weather Bulb Bulb Point Rel | Wind Wind Wind | Station Press | 3-hr | Level |Report Precip. | Alti-
ate -2 Humd | Speed .~ | Gusts | Pressure Total | meter
(LST) | Type | Conditions | (SM) Type Temp Temp Temp % | (MPH) Dir (MPH) | (in. hg) Tend | Chg | Pressure | Type @n) | n. hg)
GICIGIIGHE) (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
27 0053 |12 CLR 10.00 91 |(32.8 |77 (249 |71 |21.7 |52 9 110 29.78 2 001 29.72 AA 29.72
27 0153 |12 CLR 10.00 90 |(32.2 |78 |25.5 |73 |22.8 |57 11 130 29.78 29.72 AA 29.72
27 0253 |12 CLR 10.00 88 |[31.1 |78 |25.5 |74 |23.3 |63 6 130 29.79 3 007 29.73 AA 29.73
27 0353 |12 CLR 10.00 88 |[31.1 |79 |25.9 |75 |23.9 |65 7 110 29.80 29.74 AA 29.74
27 0453 |12 CLR 10.00 87 |30.6 |78 |25.8 |75 |23.9 |68 6 130 29.80 29.75 AA 29.74
27 0553 |12 CLR 10.00 88 |[31.1 |78 |25.5 |74 |23.3 |63 3 100 29.83 3 017 29.77 AA 29.77
27 0653 |12 CLR 10.00 89 |[31.7 |78 |25.7 |74 |23.3 |61 5 090 29.85 29.79 AA 29.79
27 |0753 |12 CLR 10.00 93 |33.9 |81 |27.0 |76 |24.4 |58 0 000 29.85 29.79 AA 29.79
27 /0853 |12 CLR 10.00 98 |36.7 |82 |27.6 |76 |24.4 |49 0 000 29.86 1 004 29.80 AA 29.80
27 |0953 |12 CLR 10.00 101 |38.3 |81 (27.3 |74 |23.3 |42 0 000 29.86 29.80 AA 29.80
27 1053 |12 CLR 10.00 106 (41.1 |81 |27.0 |71 |21.7 |33 3 060 29.85 29.79 AA 29.79
27 1153 |12 CLR 10.00 109 |42.8 |80 |26.7 |69 |20.6 |28 3 350 29.83 8 021 29.77 AA 29.77
27 1253 |12 CLR 10.00 110 |43.3 |79 |126.3 |67 |19.4 |25 3 VR 29.80 29.74 AA 29.74
27 1353 |12 FEW100 10.00 112 |44.4 |80 |26.8 |68 |20.0 |25 7 160 29.76 29.70 AA 29.70
27 1453 |12 SCT110 10.00 113 |45.0 |80 |26.6 |67 |19.4 |23 5 VR 29.74 6 025 29.68 AA 29.68
27 1553 |12 BKN110 10.00 111 |43.9 |79 |26.1 |66 |18.9 |24 0 000 29.73 29.67 AA 29.67
27 1653 |12 BKN110 10.00 111 |43.9 |80 |26.4 |67 |19.4 |24 3 290 29.72 29.66 AA 29.66
27 1753 |12 SCT110 10.00 109 |42.8 |79 |126.1 |67 |19.4 |26 0 000 29.72 3 007 29.66 AA 29.66
27 1853 |12 FEW110 10.00 106 |41.1 |78 |25.7 |67 |19.4 |28 8 360 29.75 29.69 AA 29.69
27 1953 |12 CLR 10.00 103 |139.4 |79 126.3 |70 |21.1 |35 5 070 29.77 29.71 AA 29.71
27 2053 |12 CLR 10.00 101 |38.3 |79 126.3 |71 |21.7 |38 5 200 29.77 2 015 29.71 AA 29.71
27 2153 |12 CLR 10.00 96 |[35.6 |78 |25.3 |70 |21.1 |43 0 000 39 29.79 29.73 AA 29.73
27 2248 |12 BKNO13 1.75 HZ 93 |[34.0 |77 |24.9 |70 |21.0 |47 22 110 39 29.86 M SP 29.80
27 2251 |12 BKNO11 1.25 HzZ 93 |34.0 |76 |24.3 |68 |20.0 |44 25 110 39 29.85 M SP 29.79
27 2253 |12 VV010 1.00 HZ 93 |33.9 |76 |24.3 |68 |20.0 |44 31 120 29 29.85 29.79 AA 29.79
27 2313 |12 OVCO009 1.50 HZ 90 |32.0 |76 |24.5 |70 |21.0 |52 16 110 26 29.87 M SP 29.81
27 2323 |12 OvCo011 1.50 Hz 91 |(33.0 |75 |24.0 |68 |20.0 |47 15 110 29.86 M SP 29.80
27 2336 |12 OVC009 1.50 Hz 90 (32.0 |75 |23.8 |68 |20.0 |48 17 110 29.86 M SP 29.80
27 2351 |12 OVvCo007 2.00 Hz 90 (32.0 |76 |24.5 |70 |21.0 |52 14 120 29.85 M SP 29.79
27 2353 |12 OVvCo007 2.00 Hz 89 |[31.7 |75 |24.0 |69 |20.6 |52 13 130 29.85 29.80 AA 29.79

Figure A-8. Quality-controlled local climatological data hourly observations table for the Imperial County Airport (03144), Imperial,
CA (08/27/2011). Note in the Weather Type column that HZ (haze) with reduced visibilities was reported coincident with high

PM o concentrations and gusty winds in the Imperial County area. Dynamically generated via
http://cdo.ncdc.noaa.gov/qcled/QCLCD.
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U.S. Department of Commerce

National Oceanic & Atmospheric Administration

Latitude: 32.834, Longitude: -115.578

QUALITY CONTROLLED LOCAL CLIMATOLOGICAL DATA
IMPERIAL COUNTY AIRPORT (03144), IMPERIAL, CA

National Climatic Data Center

Federal Building

151 Patton Avenue

Asheville, North Carolina 28801

Net

Sea

Date | Time | Station Sky Visibility Weather Bub | Bub | Point HF:;' § S"g;”gd Wind (‘é\ﬂgtds Pf‘;zgﬂrr‘e Press|3-hr | Level |Report PTri‘t’;‘f' rfe'tt'er
(LST)| Type Conditions (SM) Type Temp Temp Temp % Dir ) Tend | Chg | Pressure | Type - .
o |(MPH) (MPH) | (in. hg) ) (in) |(in. hg)
GHCIGIICIGH®) (mb) | (in. hg)
1| 2 3 4 5 6 718 ofl1of11]12] 13 | 14 [ 15| 16 17 18 | 19 20 21 22 23

28 0042 |12 oVC007 3.00 :§ 90 [32.0(75|23.8|68 [20.0|48 |10 180 2086 |, o1 M SP 29.80
28 0053 |12 oVC007 400 |05 89 [31.7|75|23.7|68 [20.0|50 |11 170 29.85 29.79  |AA 29.79
28 0121 |12 OVC005 250 |0 90 [32.0(74 |23.2|66 |19.0/45 |9 180 29.84 M SP 29.78
28 0135 |12 OVC005 150 |2 90 [32.0(74 |23.2|66 [19.0|45 |6 190 29.85 M SP 29.79
28 0151 |12 OVC005 125 |02 90 [32.0(74 |23.2|66 [19.0|45 |6 200 29.85 M SP 29.79
28 0153 |12 0OVC005 125 |0 90 [32.2|74 (23266 (18945 |5 200 29.85 2979  |AA 29.79
28 |0202 |12 oVvCco07 125 0% 90 [32.0|74 |23.2/66 [19.0/45 |6 190 29.85 M SP 29.79
28 0213 |12 0OVC005 125 |0° 90 [32.0|74 (23266 [19.0/45 |6 210 29.85 M SP 29.79
28 0229 |12 0oVC003 150 |05 90 [32.0(74 |23.2|66 [19.0|45 |8 200 29.84 M SP 29.78
28 0248 |12 oVC007 150 |02 90 [32.0(73|22.6/64 18042 |5 190 29.85 M SP 29.79
28 0253 |12 OVC009 150 |02 89 [31.7(73|22.7]65 183|145 |5 220 29.85 2979  |AA 29.79
28 0344 |12 ovCo11 200 |5 90 [32.0(74 |23.2|66 [19.0|45 |8 030 2085 |, 000 M SP 29.79
28 0353 |12 oVvCo13 200 |5 89 [31.7|74 |23.3|67 |19.4 |48 |7 050 29.85 29.80  |AA 29.79
28 0359 |12 0oVCo15 175 |02 90 [32.0(74 |23.2|66 [19.0|45 |3 040 29.86 M SP 29.80
28 0421 |12 ovCco17 200 |5 88 [31.0(76 |24.2|70 |21.0/55 |3 040 29.85 M SP 29.79
28 0437 |12 0oVC015 300 |0 86 [30.0(75|23.9|70 [21.0/59 |3 330 29.85 M SP 29.79
28 0453 |12 0oVC015 300 |0 86 [30.0(74 |23.5/69 [206|57 |5 010 29.85 29.79  |AA 29.79
28 0501 |12 oVvCo13 300 |00 86 [30.0(75(23.9/70 [21.0/59 |5 020 29.85 M SP 29.79
28 0521 |12 oVvCo13 175 |02 86 [30.0(75(23.9|70 [21.0/59 |5 360 29.86 M SP 29.80
28 0551 |12 ovCo11 200 |07 88 [31.0(76 |24.2|70 |21.0|55 |5 010 29.86 M SP 29.80
28 0553 |12 ovco11l 200 |0 87 [30.6(75|23.7/69 [206|55 |5 010 2086 |, 006 2980 |AA 29.80
28 0653 |12 ovCo13 300 |0 89 [31.7(75|24.0/69 [206|52 |6 060 29.87 2081  [AA 29.81
28 0753 |12 ovCo13 400 |05 92 |33.3|76 |24.4 |69 [20.6 47 |5 020 29.87 2081  |AA 29.81
28 0804 |12 0oVvCo15 300 |52 93 [34.0|77 |24.9|70 [21.0/47 |5 020 29.87 M SP 29.81
28 0853 |12 0oVCo15 300 |5 97 [36.1(77 |25.2]69 [206 /40 |5 060 2087 | 006 2981 |AA 29.81
28 0953 |12 0oVC019 500 |5 99 [37.2(76 |24.2|65 183|133 |3 VR 29.85 29.80 |AA 29.79
28 1053 |12 BKNO19 OVCO33 [5.00 | 5 103 /39.4 |77 [25.1 |66 |18.9/30 |8 130 29.84 2978  |AA 29.78
28 1153 |12 0oVC019 6.00 105 |40.6 |78 [25.3 |66 |18.9/28 |5 VR 2081 |g 0p1 2975 |AA 29.75
28 1253 |12 ovCo17 9.00 106 |41.1 |76 [24.4 |62 |16.7 |24 |6 140 29.79 2973  |AA 29.73
28 1353 |12 ovCco17 10.00 107 |41.7 |76 [24.5 |62 |16.7 |23 |3 VR 29.77 2971 |AA 29.71
28 1434 |12 M 10.00 108 |42.0 |76 [24.4 |61 |16.0/22 |0 000 29.75 M SP 29.69
28 1453 |12 M 10.00 107 |41.7 |76 [24.2 |61 |16.1 |22 |5 230 2074 | 026 2968 |AA 29.68
28 1553 |12 M 10.00 108 |42.2 |75 [23.9 |59 |15.0|20 |3 270 29.72 20.66  |AA 29.66
28 1653 |12 M 10.00 108 |42.2 |75 [23.6 |58 |14.4 |19 |3 210 29.70 2065  |AA 29.64
28 1753 |12 M 10.00 106 |41.1 |75 [23.6 |59 |15.0 |21 |3 210 2069 |, 006 2964 |AA 29.63
28 |1853 |12 M 10.00 105 |40.6 |75 [24.0 61 |16.1 (24 |7 140 29.70 29.64  |AA 29.64
28 |1953 |12 M 10.00 103(39.4 |75 [23.7 |61 |16.1]25 |5 150 29.72 2066  |AA 29.66
28 2053 |12 M 10.00 101/38.3 |76 [24.5 |65 |18.3|31 |6 160 2072 | 009 2966 |AA 29.66
28 |2153 |12 M 10.00 100(37.8 |77 [24.9 |67 |19.4{34 |8 180 29.72 2967  |AA 29.66
28 2253 |12 M 10.00 97 [36.1(76 |24.2|66 189|136 |6 190 29.73 2967  |AA 29.67
28 2353 |12 M 10.00 95 [35.0(75|23.9/66 [189|39 |5 190 29.73 2967  |AA 29.67

Figure A-9. Quality-controlled local climatological data hourly observations table for the Imperial County Airport (03144), Imperial,
CA (08/28/2011). Note in the Weather Type column that HZ (haze) with reduced visibilities was reported coincident with high
PM o concentrations in the Imperial County area. Dynamically generated via http://cdo.ncdc.noaa.gov/qclcd/QCLCD.
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U.S. Department of Commerce
National Oceanic & Atmospheric Administration

Elevation: -42 ft. below sea level

Latitude: 32.816

Longitude: -115.683
Data Version: VER2

QUALITY CONTROLLED LOCAL

CLIMATOLOGICAL DATA

HOURLY OBSERVATIONS TABLE
NAF (23199), EL CENTRO, CA (08/2011)

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

Dry Wet Dew . - . Net Sea : :
Date Time | Station Sky Visibility Weather Bulb Bulb Point Hi;' d Svr\algfd Wind (\Qﬂ gtds P?éii%rr]e Press | 3-hr | Level |Report PTrggla. nﬁaltt;r
(LST) | Type | Conditions (SM) Type Temp Temp Temp % Dir ) Tend | Chg | Pressure | Type - .
o | (MPH) (MPH) | (in. hg) in h (in) | (in. hg)
®lolelolelo (mb)] (in- hg)

1 2 3 4 5 6 7 8 910 |11 12 13 14 15 16 17 18 19 20 21 22 23
27 0056 |5 CLR 10.00 88 [31.1 |76 |24.5 |71 |21.7 |57 7 070 29.76 5 000 29.76 AA 29.72
27 0156 |5 CLR 10.00 86 [30.0 |76 |24.5 |72 |22.2 |63 6 130 29.76 29.76 AA 29.72
27 0256 |5 CLR 10.00 84 (28.9 |77 |24.9 |74 |123.3 |72 6 100 29.77 3 006 29.78 AA 29.73
27 0356 |5 CLR 10.00 83 (28.3 |77 |25.2 |75 |23.9 |77 9 110 29.78 29.78 AA 29.74
27 0456 |5 SCT060 10.00 85 (29.4 |78 |25.5 |75 |23.9 |72 0 000 29.79 29.79 AA 29.75
27 0556 |5 SCT060 10.00 85 (29.4 |77 |25.1 |74 |123.3 |70 5 020 29.81 3 018 29.82 AA 29.77
27 |0656 |[5 SCT060 10.00 90 |32.2 |80 |26.6 |76 |24.4 |64 0 000 29.83 29.83 AA 29.79
27 |0756 |5 SCT060 10.00 93 |33.9 |81 |27.0 |76 |24.4 |58 0 000 29.84 29.84 AA 29.80
27 |0856 |[5 FEWO060 10.00 98 |36.7 |79 |26.3 |72 |22.2 |43 0 000 29.84 0 004 29.85 AA 29.80
27 0956 |5 FEWO060 10.00 102 |38.9 (80 126.5 |71 |21.7 |37 5 120 29.84 29.85 AA 29.80
27 1056 |5 FEWO060 10.00 104 |40.0 (79 126.1 |69 |20.6 |32 0 000 29.83 29.83 AA 29.79
27 1156 |5 SCT060 10.00 107 |41.7 |77 125.0 |64 |17.8 |25 5 110 29.81 8 022 29.81 AA 29.77
27 1256 |5 SCTO050CB |10.00 110 |43.3 |79 |126.0 |66 |18.9 |24 0 000 29.78 29.78 AA 29.74
27 1356 |5 SCTO050CB |10.00 112 |44.4 |80 |126.5 |67 |19.4 |24 5 VR 29.74 29.75 AA 29.70
27 1456 |5 CLR 10.00 113 |45.0 |79 126.3 |66 |18.9 |22 5 VR 29.72 6 024 29.73 AA 29.68
27 1556 |5 CLR 10.00 112 |44.4 |79 126.2 |66 |18.9 |23 0 000 29.71 29.71 AA 29.67
27 1656 |5 CLR 10.00 111 |43.9 |77 |125.0 |62 |16.7 |21 0 000 29.70 29.71 AA 29.66
27 1756 |5 CLR 10.00 110 |43.3 |77 |125.2 |63 |17.2 |22 10 350 29.70 3 008 29.71 AA 29.66
27 1856 |5 CLR 10.00 101 |38.3 |79 126.0 |70 |21.1 |37 8 070 29.73 29.74 AA 29.69
27 1956 |5 CLR 10.00 101 |38.3 |76 |24.5 |65 |18.3 |31 9 030 29.75 29.75 AA 29.71
27 |2056 |[5 CLR 10.00 97 |36.1 |75 |23.9 |65 |18.3 |35 0 000 29.75 1 012 29.75 AA 29.71
27 2156 |5 CLR 10.00 96 [35.6 |75 |23.8 |65 |18.3 |36 6 070 29.77 29.77 AA 29.73
27 2246 |5 SCT010 1.75 HZ 93 [34.0 |79 |25.9 |73 |123.0 |52 31s 120 |47 29.82 M SP 29.78
27 [2248 |5 BKN008 1.50 HZ SQ 93 |34.0 |79 (25.9 |73 |23.0 |52 33 130 |47 29.84 M SP 29.80
27 2254 |5 BKNO11 2.50 HZ SQ 93 [34.0 |79 |25.9 |73 |23.0 |52 16 070 |47 29.84 M SP 29.80
27 2256 |5 BKNO013 2.50 Hz 93 [33.9 |78 |25.6 |72 |22.2 |51 17 090 (41 29.84 29.84 AA 29.80
27 2307 |5 VV010 1.00 Hz 90 (32.0 |75 |23.8 |68 |20.0 |48 16 100 (32 29.85 M SP 29.81
27 2356 |5 OVCO010 1.50 Hz 88 [31.1 |74 |23.5 |68 |20.0 |52 15 130 29.84 29.85 AA 29.80

Figure A-10. Quality-controlled local climatological data hourly observations table for the El Centro NAF (23199), El Centro, CA
(08/27/2011). Note in the Weather Type column that HZ (haze) with reduced visibilities was reported coincident with gusty winds
and high PM 4 concentrations in the Imperial County area. Dynamically generated via http://cdo.ncdc.noaa.gov/gclcd/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
NAF (23199), EL CENTRO, CA (08/2011) Asheville, North Carolina 28801
Elevation: -42 ft. below sea level
Latitude: 32.816, Longitude: -115.683
Dry Wet Dew . ) . Net Sea . .
Date Time | Station Sky Visibility Weather Bulb Bulb Point Hljre;:d s\,/,\)/gfd Wind (\é\ﬂgtds P?;iiﬂr:e Press | 3-hr | Level |Report P.Fg(t:;ﬁ]' n?c—:l-ttlér
(LST) | Type | Conditions | (SM) Type Temp Temp Temp % Dir ) Tend | Chg | Pressure | Type - .
o | (MPH) (MPH) | (in. hg) - (in) | (in. hg)
GGG (mb) ] (in- hg)

1 2 3 4 5 6 7 8 910 (11 12 13 14 15 16 17 18 19 20 21 22 23
28 0006 |5 OVvC008 1.50 :é 88 [31.0 |74 |23.5 |68 |20.0 |52 16 140 29.84 M SP 29.80
28 0021 |5 OVvC008 2.00 HZ 88 [31.0 |76 |24.2 |70 |21.0 |55 14 130 29.85 8 002 M SP 29.81
28 0056 |5 OVvC008 2.50 HZ 88 |[31.1 |74 |23.5 |68 |20.0 |52 13 170 29.83 29.84 AA 29.79
28 0113 |5 OVC006 1.50 HZ 88 [31.0 |73 |22.9 |66 |19.0 |48 13 190 29.83 M SP 29.79
28 0124 |5 V004 1.00 HZ 88 [31.0 |73 |22.9 |66 |19.0 |48 11 180 29.83 M SP 29.79
28 |0154 |5 VV005 1.00 HZ 88 |31.0 |73 |22.9 |66 |19.0 |48 7 170 29.83 M SP 29.79
28 0156 |5 VV006 1.00 HZ 87 (30.6 |74 |23.0 |67 |19.4 |52 8 170 29.83 29.84 AA 29.79
28 (0224 |5 OvCo010 1.25 HZ 84 |29.0 |73 |22.9 |68 |20.0 |59 5 150 29.84 M SP 29.80
28 |0256 |5 OovCo10 1.50 HZ 89 |31.7 |73 |22.7 |65 |18.3 |45 0 000 29.83 29.83 AA 29.79
28 0334 |5 OVCO016 1.50 HZ 88 [31.0 |72 |22.2 |64 |18.0 |45 6 270 29.82 M SP 29.78
28 0354 |5 OovCo014 1.50 HZ 88 [31.0 |73 |22.9 |66 |19.0 |48 3 010 29.83 5 001 M SP 29.79
28 0356 |5 OovCo014 1.50 HZ 87 (30.6 |73 |22.7 |66 |18.9 |50 5 020 29.83 29.83 AA 29.79
28 0456 |5 OovCo014 1.75 HZ 85 [29.4 |74 |23.0 |68 |20.0 |57 3 010 29.83 29.84 AA 29.79
28 0554 |5 OvCo011 2.00 HZ 84 (29.0 |74 |23.5 |70 |21.0 |63 6 020 29.84 M SP 29.80
28 0556 |5 OvCo011 2.00 HZ 85 (29.4 |74 |23.4 |69 |20.6 |59 6 020 29.84 29.85 AA 29.80
28 0654 |5 OVvC013 3.00 HZ 88 [31.0 |77 |24.8 |72 |22.0 |59 3 040 29.85 3 007 M SP 29.81
28 0656 |5 OVvC013 3.00 HZ 88 |[31.1 |76 (245 |71 |21.7 |57 3 040 29.85 29.85 AA 29.81
28 0713 |5 OVCO015 3.00 HZ 90 |(32.0 |77 |25.1 |72 |22.0 |56 3 080 29.85 M SP 29.81
28 0746 |5 OVCO015 2.50 HZ 91 |(33.0 |76 |24.6 |70 |21.0 |50 6 060 29.85 M SP 29.81
28 0756 |5 OVCO015 3.00 HZ 93 |[33.9 |77 |24.9 |70 |21.1 |47 6 050 29.85 29.85 AA 29.81
28 0856 |5 OVCO015 3.00 HZ 98 |[36.7 |78 |25.3 |69 |20.6 |39 5 050 29.85 8 003 29.86 AA 29.81
28 0956 |5 SCTO017 5.00 HZ 99 |[37.2 |77 |24.8 |67 |19.4 |35 3 VR 29.84 29.85 AA 29.80
28 1056 |5 FEWO034 6.00 103 |139.4 |77 |25.1 |66 |18.9 |30 5 VR 29.82 29.82 AA 29.78
28 |1156 |5 FEWO038 |7.00 105 [40.6 |76 |24.5 |63 |17.2 |26 0 000 29.79 6 024 29.80 AA 29.75
28 1256 |5 CLR 8.00 107 |41.7 |77 |125.0 |64 |17.8 |25 7 120 29.77 29.78 AA 29.73
28 1356 |5 CLR 10.00 108 |42.2 |76 |24.6 |62 |16.7 |22 3 VR 29.75 29.75 AA 29.71
28 1456 |5 CLR 10.00 108 |42.2 |77 |124.9 |63 |17.2 |23 7 110 29.72 6 025 29.72 AA 29.68
28 1556 |5 CLR 10.00 107 |41.7 |76 |24.2 |61 |16.1 |22 3 100 29.70 29.70 AA 29.66
28 1656 |5 CLR 10.00 107 |41.7 |76 |24.5 |62 |16.7 |23 5 100 29.69 29.69 AA 29.65
28 1756 |5 CLR 10.00 103 |39.4 |75 |23.9 |62 |16.7 |26 7 130 29.68 5 005 29.68 AA 29.64
28 1856 |5 CLR 10.00 99 |[37.2 |76 |24.2 |65 |18.3 |33 6 140 29.68 29.69 AA 29.64
28 1956 |5 CLR 10.00 98 |[36.7 |75 |23.8 |64 |17.8 |33 7 150 29.70 29.70 AA 29.66
28 2056 |5 CLR 10.00 97 |36.1 |76 |24.5 |67 |19.4 |38 7 170 29.71 1 009 29.71 AA 29.67
28 2156 |5 CLR 10.00 96 |[35.6 |76 (24.4 |67 |19.4 |39 6 180 29.71 29.71 AA 29.67
28 2256 |5 CLR 10.00 96 |[35.6 |75 |24.1 |66 |18.9 |37 7 210 29.72 29.72 AA 29.68
28 2356 |5 CLR 10.00 94 |34.4 |75 |23.8 |66 |18.9 |40 8 220 29.71 29.72 AA 29.67

Figure A-11. Quality-controlled local climatological data hourly observations table for the El Centro NAF (23199), El Centro, CA
(08/28/2011). Note in the Weather Type column that HZ (haze) with reduced visibilities were reported coincident with high PM 4
concentrations in the Imperial County area. Dynamically generated via http://cdo.ncdc.noaa.gov/qclcd/QCLCD.
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U.S. Department of Commerce
National Oceanic & Atmospheric Administration

Elevation: 421 ft. above sea level

Latitude: 33.828

Longitude: -116.505
Data Version: VER2

QUALITY CONTROLLED LOCAL

CLIMATOLOGICAL DATA
(final)

HOURLY OBSERVATIONS TABLE

PALM SPRINGS, CA (08/2011)

PALM SPRINGS INTL AIRPORT (93138)

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

Dry Wet Dew - - . Net Sea . :
Date Time | Station Sky Visibility Weather Bulb Bulb Point HE;I d Svg:angd wind (\é\ﬂ gtds P?éigi?e Press | 3-hr | Level |Report PTrzf;ﬁ" r:étt;r
(LST) | Type | Conditions | (SM) Type Temp Temp Temp o Dir ) Tend | Chg | Pressure | Type - )
% | (MPH) (MPH) | (in. hg) b in h (in) | (in. hg)
®loelolelo (mb) | (in. hg)

1 2 3 4 5 6 7 8 | 910 (11 12 13 14 15 16 17 18 19 20 21 22 23
27 |0053 |12 CLR 10.00 94 |34.4 |70 |20.9 (56 |13.3 |28 6 320 29.28 0 002 29.74 AA 29.76
27 |0153 |12 CLR 10.00 96 |35.6 |69 |20.3 |52 |11.1 |23 9 340 29.28 29.74 AA 29.76
27 10253 |12 CLR 10.00 92 |33.3 |70 |21.1 (58 |14.4 |32 0 000 29.28 3 007 29.74 AA 29.76
27 |0353 |12 CLR 10.00 89 |31.7 |69 |20.6 (58 |14.4 (35 5 190 29.30 29.76 AA 29.78
27 |0453 (12 CLR 10.00 90 (32.2 |69 |20.5 |57 |13.9 |33 0 000 29.33 29.79 AA 29.81
27 |0553 |12 FEW200 10.00 89 |31.7 |70 |21.2 (60 |15.6 (38 3 270 29.35 1 022 29.81 AA 29.83
27 |0653 |12 CLR 10.00 93 |33.9 |72 |22.1 |61 |16.1 (34 0 000 29.37 29.83 AA 29.85
27 |0753 |12 FEW200 10.00 96 |35.6 |74 |23.4 |64 |17.8 |35 0 000 29.37 29.83 AA 29.85
27 |0853 |12 CLR 10.00 98 |36.7 |75 |24.0 (65 |18.3 (34 0 000 29.37 8 003 29.83 AA 29.85
27 10953 |12 FEW150 10.00 104 {40.0 |76 |24.6 |64 (17.8 |27 5 060 29.36 29.82 AA 29.84
27 1053 |12 FEW150 10.00 107 (41.7 |76 |24.2 |61 |16.1 |22 3 VR 29.34 29.80 AA 29.82
27 1153 |12 SCT120 10.00 109 (42.8 |76 |24.2 |60 |15.6 |20 0 000 29.33 8 016 29.79 AA 29.81
27 1253 |12 SCT120 10.00 110 (43.3 |75 |23.6 |57 (13.9 |18 5 120 25 29.31 29.77 AA 29.79
27 1353 |12 BKN120 10.00 103 (39.4 |74 |23.1 |59 (15.0 |23 13 190 29.31 29.77 AA T 29.79
27 1453 |12 BKN120 10.00 97 |36.1 |74 |23.0 (62 |16.7 (31 9 220 29.28 8 014 29.74 AA 29.76
27 1553 |12 BKN130 10.00 101 (38.3 |74 |23.3 |61 (16.1 |27 5 250 29.27 29.73 AA 29.75
27 1653 |12 BKN140 10.00 101 (38.3 |74 |23.1 |60 (15.6 |26 6 250 29.26 29.73 AA 29.74
27 1753 |12 SCT140 10.00 102 (38.9 |74 |23.2 |60 (15.6 |25 7 340 29.24 3 001 29.70 AA 29.72
27 1853 |12 CLR 10.00 97 |36.1 |73 |22.7 |61 |16.1 (30 5 210 29.27 29.73 AA 29.75
27 1953 |12 CLR 10.00 99 |37.2 |73 |22.8 |60 |15.6 (28 3 280 29.29 29.75 AA 29.77
27 2053 |12 CLR 10.00 98 |36.7 |72 |22.3 |59 |15.0 |27 6 320 29.29 0 004 29.75 AA 29.77
27 2153 |12 CLR 10.00 95 |35.0 |71 |21.3 |57 |13.9 |28 0 000 29.28 29.74 AA 29.76
27 2253 |12 CLR 10.00 92 |33.3 |71 |21.7 |60 |15.6 (34 0 000 29.31 29.77 AA 29.79
27 2353 |12 CLR 10.00 92 |33.3 |71 |21.7 |60 |15.6 (34 0 000 29.30 29.76 AA 29.78

Figure A-12. Quality-controlled local climatological data hourly observations table for the Palm Springs International Airport
(93138), Palm Springs, CA (08/27/2011). Dynamically generated via http://cdo.ncdc.noaa.gov/gclcd/QCLCD.



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

TT-v

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

Elevation: 421 ft. above sea level

Latitude: 33.828

Longitude: -116.505
Data Version: VER2

National Climatic Data Center

QUALITY CONTROLLED LOCAL Foderal Building
CLIMATOLOGICAL DATA 151 Patton Avenue
(fina|) Asheville, North Carolina 28801
HOURLY OBSERVATIONS TABLE
PALM SPRINGS INTL AIRPORT (93138)
PALM SPRINGS, CA (08/2011)

Dry Wet Dew . . . Net Sea : :
bate | TiMe |Station Sky Visibility Weather Bub | Bub | Point Hﬁf}: g S"“)"e”;‘d Wind (‘é\ﬂgtds P?;zizrr‘e Press| 3-nr | Level |Report| o0 n’;'tt'ér
(LST)| Type Conditions (SM) Type Temp Temp Temp % Dir ) Tend | Chg |Pressure | Type - .

o |(MPH) (MPH) | (in. hg) ) (in) |(in. hg)
®mlol®mlol®l © (mb)| (in- hg)

1 2 3 4 5 6 718|910 11| 12 | 13 14 | 15 | 16 17 18 | 19 20 21 22 23
28 0048 |12 CLR 10.00 91 |33.0/68 |19.9(54 [12.0 |29 |9 120 ég 2936 |, 020 |M SP 29.84
28 0053 |12 CLR 9.00 "z 92 |33.3(68 |20.1(54 [12.2 |28 |13 110 29.36 29.83  |AA 29.84
28 |0153 |12 CLR 4.00 Hz 90 |32.2|76 |24.4(70 [21.1s|52 |9 090 29.37 29.84  |AA 29.85
28 0253 |12 CLR 5.00 Hz 90 |32.2|76 |24.4(70 [21.1 |52 |3 310 2938 |, 003 2985  |AA 29.86
28 (0353 |12 CLR 5.00 Hz 87 |30.6(75(24.0|70 [21.1 |57 |5 220 29.37 29.84 |AA 29.85
28 (0453 |12 CLR 4.00 HZ 88 |31.1|75 |23.8 |69 |20.6 (53 3 210 29.36 29.83 AA 29.84
28 |0553 |12 CLR 4.00 HZ 88 |31.1|74 |123.1|67 |19.4 |50 0 000 29.37 6 003 29.83 AA 29.85
28 (0653 |12 CLR 5.00 HZ 90 |32.2|74 |23.1|66 (18.9 |45 3 240 29.36 29.83 AA 29.84
28 |0753 |12 CLR 6.00 95 |35.0|75{23.9(66 (189 |39 |3 220 29.36 29.83  |AA 29.84
28 0853 |12 CLR 8.00 99 |37.2|76 |24.2/65 (183 |33 |0 000 2936 g 004 2982 |AA 29.84
28 0953 |12 FEW120 10.00 102{38.9 76 [24.6 |65 |18.3 (30 |3 070 29.35 2981  |AA 29.83
28 |1053 |12 CLR 10.00 104 [40.0 76 [24.3 |63 |17.2 [26 |3 VR 29.33 2979  |AA 29.81
28 |1153 |12 SCT120 10.00 107 |41.7 77 |24.7 |63 |17.2 [24 |6 030 2930 o oog 2976 |AA 29.78
28 |1253 |12 CLR 10.00 105 |40.6 76 [24.2 |62 |16.7 [25 |3 180 29.27 2973 |AA 29.75
28 |1353 |12 BKN130 10.00 106 |41.1 (76 [24.3 |62 |16.7 (24 |6 170 29.25 2971 |AA 29.73
28 |1453 |12 BKN130 10.00 106 |41.1 (76 [24.6 |63 |17.2 [25 |6 090 2924 o 016 2970 |AA 29.72
28 |1553 |12 BKN110 7.00 105 |40.6 78 [25.3 |66 |18.9 (28 |6 120 29.22 2969  |AA 29.70
28 |1653 |12 CLR 7.00 105 |40.6 78 [25.3 |66 |18.9 (28 |7 130 29.21 2967 |AA 29.69
28 |1753 |12 FEW120 BKN200 |7.00 103{39.4 77 [25.0 |66 |18.9 (30 |3 160 2920 | 005 2966 |AA 29.68
28 [1853 |12 SCT200 9.00 99 |37.2(77 |24.7 |67 [19.4 |35 |0 000 29.21 2967 |AA 29.69
28 [1953 |12 CLR 9.00 100 /37.8 |77 [24.9|67 |19.4 |34 |0 000 29.22 2968 |AA 29.70
28 (2053 |12 CLR 9.00 97 |36.1|77 |24.8 |68 |20.0 (39 0 000 29.23 1 010 29.69 AA 29.71
28 (2153 |12 CLR 10.00 95 |35.0|75 |23.6 |65 |18.3 (37 0 000 29.24 29.70 AA 29.72
28 |2253 |12 M 10.00 96 |35.6|72 |22.3(60 [15.6 {30 |0 000 29.24 2970  |AA 29.72
28 |2353 |12 CLR 10.00 92 |33.3|73 {22563 [17.2 |38 |0 000 29.23 2970  |AA 29.71

Figure A-13. Quality-controlled local climatological data hourly observations table for the Palm Springs International Airport
(93138), Palm Springs, CA (08/28/2011). Note in the Weather Type column that HZ (haze) with reduced visibilities were reported
for several hours. Dynamically generated via http://cdo.ncdc.noaa.gov/qclcd/QCLCD.
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HOURLY OBSERVATIONS TABLE
GENERAL RODOLFO SANCHEZ TABOADA
INTERNATIONAL AIRPORT
MEXICALI, MX (08/2011)
Elevation: 74 ft. above sea level
Latitude: 32.631
Longitude: -115.241

AN

Dry Dew . )
bae | Time Sky Visibility | Weather Buib Point Hiem' § s\,;\)/g]: L | wind (‘é‘ﬂ;‘tds
(LST) | Conditions (SM) Type Temp Temp % (MPH) Dir (MPH)
(F) (F)
1 2 3 4 5 6 7 8 9 10 11
27 0040  |SCT 10.0 89.6 75.2 63 7 150
27 0540  |BKN 10.0 TS 6 120
27 0640  |FEW 10.0 87.8 73.4 62 6 120
27 0740  |FEW 10.0 89.6 75.2 63 6 160
27 0842 |CLR 10.0 93.2 77 59 12 160
27 0941  |CLR 10.0 95 77 56 12 180
27 1041 |CLR 10.0 100.4 78.8 51 12 160
27 1147  |CLR 10.0 104 80.6 48 7 180
27 1243  |CLR 10.0 107.6 80.6 43 12 180
27 1346  |CLR 10.0 109.4 78.8 39 9 150
27 1445  |CLR 10.0 113 78.8 35 7 150
27 1546  |CLR 10.0 113 78.8 35 12 150
27 1651  |CLR 10.0 113 78.8 35 9 150
27 1749  |SCT 10.0 107.6 77 39 12 180
27 1850  [SCT 10.0 104 75.2 40 9 180
27 1948  |SCT 10.0 98.6 77 50 9 180
27 2045  |SCT 10.0 95 75.2 53 12 150
27 2145  |sCT 10.0 91.4 75.2 59 9 180
27 2250  |scCT 10.0 91.4 75.2 59 17 150
27 2333 |w 0.5 DS 91.4 75.2 59 29 120
27 2347 |w 0.5 DS 87.8 73.4 62 17 120

Figure A-14. Quality-controlled local climatological data hourly observations table for the General Rodolfo Sanchez Taboada International
Airport, Mexicali, MX (08/27/2011). Note in the Weather Type column that DS (dust storm) with reduced visibilities and strong winds were
reported late on August 27. Dynamically generated via http://www.ncdc.noaa.gov/cdo-web/.
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HOURLY OBSERVATIONS TABLE
GENERAL RODOLFO SANCHEZ TABOADA
INTERNATIONAL AIRPORT
MEXICALI, MX (08/2011)
Elevation: 74 ft. above sea level
Latitude: 32.631
Longitude: -115.241

Dry Dew ; .
Date Time SIQ_/ Visibility Weather Bulb Point Hﬁgld Svggfd Wind C\Qﬂggs
(LST) | Conditions (SM) Type Temp Temp % (MPH) Dir (MPH)
(F) (F)
1 2 3 4 5 6 7 8 9 10 11

28 0046 |CLR 1 BLDU 86 73.4 66 12 150

28 0349 |CLR 1 BLDU 87.8 12 180

28 0550 |CLR 4 BLDU 87.8 12 350

28 0619 |FEW 3 BLDU 86 68 55 0 0

28 0643 |FEW 3 DU 86 68 55 0 0

28 0743 |CLR 3 DU 87.8 66.2 49 7 60

28 0843 |CLR 3 DU 91.4 68 46 0 0

28 0943 |CLR 3 DU 95 69.8 44 0 0

28 1016  |CLR 3 DU 98.6 68 37 6 150

28 1054  |CLR 3 DU 98.6 68 37 9 180

28 1151 |CLR 3 BLDU 102.2 73.4 40 12 180

28 1246  |CLR 6 HZ 104 734 38 7 90

28 1347 |CLR 8 105.8 75.2 38 7 120

28 1452  |CLR 8 105.8 75.2 38 9 210

28 1547  |SCT 10 107.6 73.4 34 7 240

28 1641  |SCT 10 107.6 77 39 6 210

28 1740  |SCT 10 107.6 75.2 36 0 0

28 1840  |SCT 10 104 73.4 38 6 160

28 1943 |SCT 10 100.4 71.6 40 6 180

28 2044  |scT 10 96.8 71.6 44 6 180

28 2141 |FEW 10 95 69.8 44 6 180

28 2241  |FEW 10 91.4 69.8 49 6 160

28 2342 |FEW 10 89.6 68 49 9 160

Figure A-15. Quality-controlled local climatological data hourly observations table for the General Rodolfo Sanchez Taboada International
Airport, Mexicali, MX (08/28/2011). Note in the Weather Type column that BLDU (blowing dust), DU (dust), and HZ (haze) with reduced
visibilities were reported between midnight and noon on August 28. Dynamically generated via http://www.ncdc.noaa.gov/cdo-web/.
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Appendix B:
ADEQ and NWS Forecast Products

ADEQ

of Environmental Quality

YUMA AND VICINITY

DUST CONTROL ACTION FORECAST
ISSUED THURSDAY, AUGUST 25, 2011

Three-day weather outlook:

DURING ACTIVE SUMMER MONSOON EPISODES STRONG GUSTY WINDS AND DENSE BLOWING DUST ARE
POSSIBLE EVEN, FROM DISTANT THUNDERSTORMS

Warmer than normal temperatures will continue into early next week under mostly sunny skies and relatively light winds. There is
a 20% chance of shower/thunderstorms in Yuma Friday night. However, the risk of wind-blown dust in Yuma will continue to be
LOW trough Sunday.

WINDS WIND BLOWN DUST RISK

No significant winds are
Day 1: Fri 08/26/2011 expected (20% chance
of t-storms).

- No significant winds are
Day 2: Sat 08/27/2011 expected, -

No significant winds are

Day 3: Sun 08/17/2011 expected.

PM-10 & PM-2.5 (PARTICLES)
Description — The term “particulate matter” (PM) includes both solid particles and liquid droplets found in air. Many
manmade and natural sources emit PM directly or emit other pollutants that react in the atmosphere to form PM.
Particles less than 10 micrometers in diameter tend to pose the greatest health concern because they can be inhaled into
and accumulate in the respiratory system. Particles less than 2.5 micrometers in diameter are referred to as “fine™
particles and are responsible for many visibility degradations (brown cloud). Particles with diameters between 2.5 and
10 micrometers are referred to as “coarse”.
Sources — Fine = All types of combustion (motor vehicles, power plants, wood burning, etc.) and some industrial
processes. Coarse = crushing or grinding operations and dust from paved or unpaved roads.
Potential health impacts — PM can increase susceptibility to respiratory infections and can aggravate existing respiratory
diseases. such as asthma and chronic bronchitis.
Units of measurement — Micrograms per cubic meter (ug/m3)
Averaging interval — 24 hours (midnight to midnight).
Reduction tips — Stabilize loose soils, minimize travel on dirt roads, utilize tarps on haul trucks, limit use of leaf-
blowers, and on high-wind days reduce outdoor activities.

IRP 02/25/2011
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ADEQ!

Arlzona Department
o Envn'onmental Quality

YUMA AND VICINITY

DUST CONTROL ACTION FORECAST
ISSUED FRIDAY, AUGUST 26, 2011

Three-day weather outlook:

DURING ACTIVE SUMMER MONSOON EPISODES STRONG GUSTY WINDS AND DENSE BLOWING DUST ARE
POSSIBLE EVEN, FROM DISTANT THUNDERSTORMS

Little change is expected through the weekend with afternoon desert temperatures near 110°F through early next week under mostly
sunny skies and relatively light winds. There is a slight chance for late night showers and storms Saturday night. However, the risk
of wind-blown dust in Yuma is still expected to be LOW through Monday.

WINDS WIND BLOWN DUST RISK

No significant winds are
Day 1: Sat 08/27/11 expected (20% chance
of t-storms).

Day 2: Sun 08/28/2011 No significant winds are -
expected.

No significant winds are

Day 3: Mon 08/29/2011 )

PM-10 & PM-2.5 (PARTICLES)
Description — The term “particulate matter” (PM) includes both solid particles and liquid droplets found in air. Many
manmade and natural sources emit PM directly or emit other pollutants that react in the atmosphere to form PM.
Particles less than 10 micrometers in diameter tend to pose the greatest health concern because they can be inhaled into
and accumulate in the respiratory system. Particles less than 2.5 micrometers in diameter are referred to as “fine”
particles and are responsible for many visibility degradations (brown cloud). Particles with diameters between 2.5 and
10 micrometers are referred to as “coarse”,
Sources — Fine = All types of combustion (motor vehicles, power plants, wood burning, etc.) and some industrial
processes. Coarse = crushing or grinding operations and dust from paved or unpaved roads.
Potential health impacts — PM can increase susceptibility to respiratory infections and can aggravate existing respiratory
diseases, such as asthma and chronic bronchitis.
Units of measurement — Micrograms per cubic meter (ug/m3)
Averaging interval — 24 hours (midnight to midnight).
Reduction tips — Stabilize loose soils. minimize travel on dirt roads, utilize tarps on haul trucks, limit use of leaf-
blowers, and on high-wind days reduce outdoor activities,

JRP 02/25/2011
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National Weather Service statements, storm reports, advisories, and warnings

SHORT TERM FORECAST
NATIONAL WEATHER SERVICE PHOENIX AZ
908 PM MST SAT AUG 27 2011

AZZ025-026-280600-

YUMA/MARTINEZ LAKE AND VICINITY-SOUTHWEST DESERTS-

INCLUDING THE CITIES OF...FORTUNA FOOTHILLS...SAN LUIS...SOMERTON...
YUMA...DATELAND... TACNA...AND WELLTON

908 PM MST SAT AUG 27 2011

.NOW...

...STRONG THUNDERSTORMS LIKELY THIS EVENING...

SCATTERED THUNDERSTORMS WILL DEVELOP OVER WESTERN AND CENTRAL YUMA
COUNTY THROUGH 11 PM. STORMS WILL BE CAPABLE OF PRODUCING STRONG
GUSTY WINDS TO 50 MPH...DENSE BLOWING DUST...LOCALLY HEAVY RAINFALL

AND INTENSE CLOUD TO GROUND LIGHTNING. LOCATIONS LIKELY TO BE

AFFECTED BY STORMS INCLUDE YUMA...FORTUNA FOOTHILLS.. WELLTON AND
TACNA. MOTORISTS ON INTERSTATE 8...ROUTE 95...AND OTHER ROADWAYS IN
WESTERN AND CENTRAL YUMA COUNTY SHOULD BE PREPARED FOR SUDDEN
REDUCTIONS IN VISIBILITY DUE TO BLOWING DUST OR HEAVY RAIN.

$3$
PRELIMINARY LOCAL STORM REPORT

NATIONAL WEATHER SERVICE PHOENIX AZ
936 PM MST SAT AUG 27 2011

.TIME... ..EVENT... ..CITY LOCATION... ...LAT.LON...

..DATE... ...MAG.... ..COUNTY LOCATION..ST.....SOURCE....
..REMARKS..

0930 PM  DUST STORM 2 WSW TACNA 32.68N 113.98W

08/27/2011 YUMA AZ TRAINED SPOTTER

LESS THAN 1/10 MILE VSBY. FRQ LIGHTNING.

&&

URGENT - WEATHER MESSAGE
NATIONAL WEATHER SERVICE PHOENIX AZ
946 PM MST SAT AUG 27 2011

AZZ020-025-026-CAZ031-280615-
/O.NEW.KPSR.DS.W.0017.110828T04462-110828T0600Z/
/O.CON.KPSR.EH.W.0008.000000T0000Z-110830T03002/

LOWER COLORADO RIVER VALLEY AZ-YUMA/MARTINEZ LAKE AND VICINITY-
SOUTHWEST DESERTS-LOWER COLORADO RIVER VALLEY CA-

INCLUDING THE CITIES OF...EHRENBERG...PARKER...

FORTUNA FOOTHILLS...YUMA...TACNA...WELLTON...BLYTHE

946 PM MST SAT AUG 27 2011 /946 PM PDT SAT AUG 27 2011/
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...DUST STORM WARNING IN EFFECT UNTIL 11 PM MST /11 PM PDT/ THIS
EVENING...

...EXCESSIVE HEAT WARNING REMAINS IN EFFECT UNTIL 8 PM MST /8 PM
PDT/ MONDAY...

THE NATIONAL WEATHER SERVICE IN PHOENIX HAS ISSUED A DUST STORM
WARNING...WHICH IS IN EFFECT UNTIL 11 PM MST /11 PM PDT/ THIS
EVENING. AN EXCESSIVE HEAT WARNING REMAINS IN EFFECT UNTIL 8 PM
MST /8 PM PDT/ MONDAY.

* AFFECTED AREA: YUMA COUNTY. IMPERIAL COUNTY IN CALIFORNIA.

* LOCATIONS INCLUDE: TACNA...WELLTON...FORTUNA FOOTHILLS...
YUMA...BRAWLEY...CALEXICO...EL CENTRO

*WIND: EAST 25 TO 45 MPH.

*IMPACTS: VISIBILITY LESS THAN ONE QUARTER MILE IN BLOWING DUST AND
SAND.

PRECAUTIONARY/PREPAREDNESS ACTIONS...

A DUST STORM WARNING IS ISSUED WHEN WINDS HAVE GENERATED LARGE AREAS
OF BLOWING DUST OR BLOWING SAND THAT HAVE SUBSTANTIALLY REDUCED
VISIBILITIES...TO 1/4 MILE OR LESS...RESULTING IN HAZARDOUS DRIVING
CONDITIONS IN SOME AREAS. BE READY FOR A SUDDEN DROP IN VISIBILITY TO
NEAR ZERO. USE EXTRA CAUTION AND SLOW DOWN WHILE DRIVING...AS OBJECTS
ON AND NEAR ROADWAYS WILL BE SEEN ONLY AT CLOSE RANGE. IF YOU
ENCOUNTER BLOWING DUST OR BLOWING SAND ON THE ROADWAY OR SEE IT
APPROACHING...PULL OFF THE ROAD AS FAR AS POSSIBLE AND PUT YOUR

VEHICLE IN PARK. TURN THE LIGHTS ALL THE WAY OFF AND KEEP YOUR FOOT

OFF THE BRAKE PEDAL.

&&

BULLETIN - EAS ACTIVATION REQUESTED
SEVERE THUNDERSTORM WARNING
NATIONAL WEATHER SERVICE PHOENIX AZ
1002 PM MST SAT AUG 27 2011

THE NATIONAL WEATHER SERVICE IN PHOENIX HAS ISSUED A

* SEVERE THUNDERSTORM WARNING FOR...
EAST CENTRAL IMPERIAL COUNTY IN SOUTHEAST CALIFORNIA...
THIS INCLUDES WINTERHAVEN AND MARTINEZ LAKE...
WEST CENTRAL YUMA COUNTY IN SOUTHWEST ARIZONA...
THIS INCLUDES YUMA...SOMERTON...GADSDEN...FORTUNA FOOTHILLS...

* UNTIL 1100 PM MST/1100 PM PDT/

* AT 958 PM MST...NATIONAL WEATHER SERVICE METEOROLOGISTS DETECTED A
SEVERE THUNDERSTORM CAPABLE OF PRODUCING DAMAGING WINDS IN
EXCESS OF 60 MPH...VERY HEAVY RAIN...AND SMALL HAIL. IN
ADDITION...DENSE BLOWING DUST WILL ACCOMPANY THIS SEVERE STORM.
THIS STORM WAS LOCATED NEAR LIGURTA...OR 11 MILES EAST OF FORTUNA
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FOOTHILLS...AND MOVING SOUTHWEST AT 10 MPH.

* OTHER LOCATIONS IN THE WARNING INCLUDE BUT ARE NOT LIMITED TO
KINTER...BLAISDELL...ARABY...ANDRADE...SAN LUIS

PRECAUTIONARY/PREPAREDNESS ACTIONS...

THIS IS A DANGEROUS STORM. IF YOU ARE IN ITS PATH...PREPARE
IMMEDIATELY FOR DAMAGING WINDS AND DEADLY CLOUD TO GROUND LIGHTNING.
MOVE TO SHELTER INSIDE A STRONG BUILDING. STAY AWAY FROM WINDOWS.

&&

SEVERE WEATHER STATEMENT
NATIONAL WEATHER SERVICE PHOENIX AZ
1016 PM MST SAT AUG 27 2011

AZC027-280530-
/O.CON.KPSR.SV.W.0043.000000T0000Z-110828T05302/
YUMA AZ-

1016 PM MST SAT AUG 27 2011

...A SEVERE THUNDERSTORM WARNING REMAINS IN EFFECT UNTIL 1030 PM MST
FOR CENTRAL YUMA COUNTY...

AT 1010 PM MST...NATIONAL WEATHER SERVICE METEOROLOGISTS CONTINUED TO
DETECT A SEVERE THUNDERSTORM PRODUCING DAMAGING WINDS IN EXCESS OF
60 MPH. THIS STORM EXTENDED FROM 20 MILES NORTH OF WELLTON SOUTH TO

5 MILES EAST OF FORTUNA FOOTHILLS...AND WAS MOVING TO THE WEST AT 10

TO 15 MPH. STRONGEST WINDS WERE DETECTED ALONG AND JUST NORTH OF
INTERSTATE 8. DENSE BLOWING DUST WAS BEING GENERATED IN ADVANCE OF
THIS STORM...WITH HEAVY RAIN OCCURRING WITH THE STORM.

PRECAUTIONARY/PREPAREDNESS ACTIONS...

THIS IS A DANGEROUS STORM. IF YOU ARE IN ITS PATH...PREPARE
IMMEDIATELY FOR DAMAGING WINDS...AND DEADLY CLOUD TO GROUND
LIGHTNING. MOVE TO SHELTER INSIDE A STRONG BUILDING. STAY AWAY FROM
WINDOWS.

REPORT SEVERE WEATHER TO THE NEAREST LAW ENFORCEMENT AGENCY. THEY
WILL RELAY YOUR REPORT TO THE NATIONAL WEATHER SERVICE FORECAST
OFFICE.

&&
PRELIMINARY LOCAL STORM REPORT

NATIONAL WEATHER SERVICE PHOENIX AZ
1037 PM MST SAT AUG 27 2011

.TIME... ..EVENT... ..CITY LOCATION... ...LAT.LON...

..DATE... ...MAG.... ..COUNTY LOCATION..ST.....SOURCE....
..REMARKS..

1026 PM  TSTM WND GST YUMA 32.68N 114.62W

08/27/2011 M58 MPH YUMA AZ ASOS
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1031 PM DUST STORM YUMA 32.68N 114.62W
08/27/2011 YUMA AZ ASOS

VSBY 1/4 AT YUMA AIRPORT
&&

SPECIAL WEATHER STATEMENT
NATIONAL WEATHER SERVICE PHOENIX AZ
1159 PM MST SAT AUG 27 2011

CAZ032-033-280745-
RIVERSIDE CA-IMPERIAL CA-
1159 PM PDT SAT AUG 27 2011

...SIGNIFICANT WEATHER ADVISORY....
THE NATIONAL WEATHER SERVICE IN PHOENIX HAS ISSUED A

SIGNIFICANT WEATHER ADVISORY FOR...
WESTERN IMPERIAL COUNTY IN SOUTHEAST CALIFORNIA
SOUTH CENTRAL RIVERSIDE COUNTY IN SOUTHERN CALIFORNIA

UNTIL 1245 AM PDT

AT 1157 PM PDT...NATIONAL WEATHER SERVICE METEOROLOGISTS DETECTED AN
AREA OF STRONG WINDS AND BLOWING DUST MOVING WEST AT 45 MPH THROUGH
THE IMPERIAL VALLEY.

WIND GUSTS UP TO 50 MPH ARE EXPECTED WITH THESE STORMS. VISIBILITIES
AS LOW AS ONE MILE WILL ALSO CREATE HAZARDOUS DRIVING CONDITIONS.

LOCATIONS IMPACTED INCLUDE...
OCOTILLO AND SALTON CITY...
DESERT SHORES...

LOCALLY DENSE BLOWING DUST IS POSSIBLE. IF YOU ENCOUNTER BLOWING DUST
WHILE DRIVING...PULL OVER AS FAR OFF THE ROADWAY AS POSSIBLE AND
PARK. TURN OFF YOUR HEADLIGHTS AND KEEP YOUR FOOT OFF THE BRAKE.

LAT...LON 3307 11612 3309 11609 3342 11609 3344 11605
3351 11607 3353 11605 3353 11596 3361 11595
3362 11549 3286 11571 3264 11568 3261 11611
TIME...MOT...LOC 06587 089DEG 39KT 3353 11563 3318 11575
3302 11579 3286 11582 3260 11578

$$

AREA FORECAST DISCUSSION
NATIONAL WEATHER SERVICE PHOENIX AZ
740 AM MST SUN AUG 28 2011

AVIATION...
SOUTH-CENTRAL ARIZONA...INCLUDING KPHX AND KIWA...
DUST FROM LAST NIGHTS STORMS MAY RESULT IN SLANT VISIBILITY PROBLEMS
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EARLY THIS MORNING. OTHERWISE... THUNDERSTORM ACTIVITY SHOULD
GENERALLY REMAIN OUTSIDE THE PHOENIX METRO AREA TODAY. IF AN OUTFLOW
BOUNDARY WERE TO REACH TO KPHX THIS EVENING...WINDS WOULD LIKELY
SHIFT TO THE NORTH. HOWEVER...LIKELIHOOD IS LOW ENOUGH THAT IT IS

NOT MENTIONED IN THE TAFS AT THIS TIME.

SOUTHWEST AZ AND SOUTHEAST CALIFORNIA...INCLUDING KIPL AND KBLH...
IFR/MVFR CONDITIONS AT KIPL WILL GRADUALLY IMPROVE THIS MORNING AS

THE ATMOSPHERE MIXES OUT. OTHERWISE... THUNDERSTORM ACTIVITY WILL
REMAIN CONCENTRATED TO THE NORTH AND EAST OF THE AREA THIS AFTERNOON.

&&

AREA FORECAST DISCUSSION
NATIONAL WEATHER SERVICE PHOENIX AZ
1118 AM MST SUN AUG 28 2011

.SYNOPSIS...

ABOVE NORMAL TEMPERATURES WILL REMAIN IN PLACE THROUGH THE EARLY
PORTION OF THIS WEEK...AS A STRONG HIGH PRESSURE SYSTEM REMAINS
STATIONARY OVER THE REGION. ISOLATED SHOWERS AND THUNDERSTORMS ARE
POSSIBLE TODAY AND TONIGHT...MAINLY NORTH AND EAST OF PHOENIX. A

DRIER AND MORE STABLE AIRMASS WILL BEGIN TO MOVE INTO THE REGION

FROM THE WEST MONDAY...LIMITING THE THREAT OF THUNDERSTORMS MONDAY
THROUGH FRIDAY TO MAINLY SOUTH CENTRAL ARIZONA. COOLER TEMPERATURES
ARE FORECAST TO DEVELOP AFTER TUESDAY.

AVIATION...

SOUTHWEST AND SOUTH-CENTRAL ARIZONA AND SOUTHEAST
CALIFORNIA...INCLUDING KPHX...KIWA...KBLH...AND KIPL...

LINGERING SUSPENDED DUST CAUSING AREAS OF 5-7SM OVER METRO PHOENIX
AND 3-4 SM OVER THE IMPERIAL VALLEY. EXPECT TO SEE IMPROVEMENT BY

20Z AS MIXING INCREASES. MEANWHILE...A REMNANT

CIRCULATION...MCV...FROM LAST NIGHTS CONVECTIVE COMPLEX WAS CENTERED
NEAR PARKER AND WILL SLOWLY DRIFT NORTHWESTWARD BEFORE SHIFTING
EASTWARD TONIGHT. EXPECT ISOLATED SHOWERS AND THUNDERSTORMS ON THE
PERIPHERY OF THE CIRCULATION THROUGH THE DAY...REMAINING WEST OF THE
PHOENIX AREA. OTHERWISE...ANTICIPATE MUCH LESS STORM ACTIVITY
TODAY/TONIGHT... THOUGH WOULD EXPECT AT LEAST ISOLATED STORMS OVER
THE HIGHER TERRAIN OF ARIZONA.

&&
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