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1. Introduction 

On August 15, 2012, the Bullhead City PM10 monitor recorded a 24-hr average PM10 
concentration of 186 µg/m3.  This value is in exceedance of the National Ambient Air Quality 
Standard (NAAQS) of 150 µg/m3 for 24-hr PM10.  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, the event 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, 
windblown dust event that occurred on August 15, 2012, 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 15, 2012, and the 24-hr average PM10 concentration at the monitoring station.  
The evidence in this section also confirms that the event in question both affected air quality and 
was the result of natural events. 

Section 4 of this assessment contains data summaries and time-series graphs which 
help illustrate that the event of August 15, 2012, produced PM10 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 15, 2012, 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 observed PM10 concentrations, and concludes 
that the 24-hr average PM10 concentration observed on August 15, 2012, would not have 
occurred but for the event. 

Appendix A contains time-series graphs and data tables to supplement Section 3.  
Appendix B contains 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 Arizona Department of Environmental Quality (ADEQ) 
addressed those requirements. 
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1.2.1  Public Notification That the Event Was Occurring (40 CFR 50.14(c)(1)(i)) 

ADEQ issued Dust Control Action Forecasts in the area advising citizens of the potential 
for high wind dust events due to thunderstorms during the August 14 to 15, 2012, time frame.  
More information on ADEQ’s forecasting program can be found in Section 5.4 of this report.  
The forecast products that were issued for the August 14 to 15, 2012, period are included in 
Appendix B.  Please note that these forecasts were issued for Maricopa County. 

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 PM data from both filter-based and continuous monitors operated in Arizona. 

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

If ADEQ and/or other operating air quality agencies have determined that a potential 
exists that a monitor’s reading(s) have been influenced by an exceptional event, a preliminary 
flag is submitted for the measurement in AQS.  The data are not official until they undergo more 
thorough quality assurance and quality control, leading to certification by May 1 of the year 
following the calendar year in which the data were collected (40 CFR 58.15(a)(2)).  The 
presence of the flag 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 September, 2012, to discuss all the 
days in calendar year 2012 that ADEQ intended to analyze under the Exceptional Events Rule.  
The 24-hour average PM10 concentration that occurred at the Bullhead City monitor on August 
15, 2012, in the Bullhead City PM10 Maintenance Area was included in the discussions. This 
assessment report serves as demonstration supporting 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).   
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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, 
2015. 

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 50.1(j) that 

a. the event affected air quality, 

b. the event was not reasonably controllable or preventable, and 

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

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

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

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

This section provides a narrative background and summarizes the meteorological and 
air quality conditions in place on August 15, 2012, in the Bullhead City area.  Elements 
described in this section include 

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

 A history of Bullhead City’s PM10 attainment status. 

 A description of Bullhead City’s climate. 

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

2.1 Geographic Setting and Monitor Locations 

Bullhead City is a mid-sized community about 220 miles northwest of Phoenix and about 
90 miles southeast of Las Vegas, Nevada.  Bullhead City is located in Mohave County on the 
Colorado River opposite Laughlin, Nevada, at an elevation of 540 feet above sea level.  As of 
the 2010 census, Bullhead City’s population was 39,540.  The regional area, consisting of 
Laughlin, Nevada; Needles, California; Fort Mohave, Arizona; and Bullhead City, had a 
population of about 115,000.  The area is known to tourists for the casinos in Laughlin and for 
extensive outdoor recreation activities, including boating on the Colorado River and Lake 
Mohave. 

The air quality and meteorological monitors in the Bullhead City 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 24-hour PM10 
concentration on August 15, 2012, discussed in this report was recorded at the Bullhead City 
monitor, which is located at the United States Post Office Building in Bullhead City and has 
been operated by ADEQ since November 1997.1  Two AZMET sites are in operation just south 
of Bullhead City.  An NWS monitor is located at Laughlin-Bullhead City International Airport.  
Additional air quality and meteorological monitors with data relevant to this event are located in 
adjacent northwestern Arizona, southeastern California, and southern Nevada (Figure 2-2). 

                                                 
1 Prior to 1998, ADEQ operated a PM10 monitor 0.5 miles south of the current location. 
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Figure 2-1.  Air quality and meteorological monitors in the Bullhead City region. 

 

Figure 2-2.  Air quality and meteorological monitors in northwestern Arizona, 
southeastern California, and southern Nevada.  The red box denotes the area shown in 
Figure 2-1. 

2-2 
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2.2 History of PM10 Attainment Status for Bullhead City 

There are no significant permitted sources of air pollution in Bullhead City, and air quality 
measurements are typically well below the NAAQS for all criteria pollutants; however, fugitive 
dust from cleared land areas and travel on unpaved roads,2 as well as naturally occurring 
windblown dust, have contributed to air quality issues in the past.  On two days in 1989 and 
1991, air quality monitors in the Bullhead City, Arizona, PM10 Planning Area recorded 
exceedances of the 24-hour PM10 NAAQS, and there was one exceedance of the annual PM10 
NAAQS3 in 1989.  On December 21, 1993, EPA designated the Bullhead City, Arizona, area as 
a moderate PM10 nonattainment area, effective January 20, 1994 (58 FR 67334).  As a result of 
this action, the state was required to submit to EPA a PM10 State Implementation Plan (SIP) 
which included an attainment demonstration for the area with projected attainment of the PM10 
NAAQS by the year 2001. 

From 1998 through 2000, the Bullhead City monitor recorded no exceedances of the 
24-hour PM10 NAAQS, demonstrating that the Bullhead City area had attained the 24-hour PM10 
NAAQS.  As a result, ADEQ submitted the 2002 Bullhead City Moderate Area PM10 
Maintenance Plan and Request for Redesignation to Attainment.  The EPA redesignated the 
Bullhead City PM10 Planning Area from nonattainment to attainment, effective August 26, 2002 
(67 FR 43020).  Included in the plan was an assessment and demonstration of the Bullhead City 
area’s eligibility for the Limited Maintenance Plan (LMP) option.  The LMP is a streamlined 
alternative to the reporting required under a regular Maintenance Plan.  Subsequent reports 
under the LMP option for the Bullhead City PM10 Planning Area were submitted to EPA as 
required and demonstrated continued attainment of the 24-hour PM10 NAAQS. 

To be eligible for the LMP option, two criteria must be met: 

 The PM10 design value (DV) for the area, based on the most recent five years of air 
quality data at all monitors in the area, should be at or below 98 µg/m3 for the 24-hour 
PM10 NAAQS, with no violations at any monitor in the nonattainment area. 

 The area should expect only limited growth in on-road motor vehicle PM10 emissions 
(fugitive dust) and should meet the conditions of a motor vehicle regional emissions 
analysis test. 

Analysis supporting the motor vehicle regional emission test for the LMP option can be 
found in the 2012 Update of the LMP for the Bullhead City PM10 Maintenance Area submitted to 
EPA on May 24, 2012.  The analysis demonstrates that the Bullhead City area continues to 
pass the motor vehicle emissions requirement for LMP option eligibility. 

2.3 Climate, Monsoons, and Thunderstorms 

Bullhead City has a hot, arid climate typical of low latitude desert locations, with average 
high temperatures at or above 110°F in summer (Figure 2-3).  Average annual rainfall is about 

                                                 
2 Gertler A. W., Douglas A.L., Coulombe W. G. (1995) “PM10 Source Apportionment Study in Bullhead City, Arizona”, 
Journal of the Air And Waste Management Association, 45, 75–82. 
3 EPA revoked the Annual PM10 standard in a final rulemaking on October 17, 2006 (71 FR 61202). 
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six inches.  The bulk of this rain usually falls from December through March during winter 
storms originating from the Pacific Ocean.  A secondary precipitation maximum in August is 
associated with thunderstorms due to monsoonal moisture originating from the south.   

 

Figure 2-3.  Average monthly temperatures and precipitation at Bullhead City, 1981–2010. 

The influx of moisture associated with a monsoon, combined with strong solar heating, 
can result in unstable atmospheric conditions that are favorable for the development of 
thunderstorms.  Heavy precipitation associated with thunderstorms, and the eventual collapse 
or dissipation of thunderstorms, can generate “downbursts,” the rapid descent of rain-cooled air 
in a thunderstorm.  Upon reaching the surface, this air rapidly disperses horizontally 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 PM10 
concentrations and low visibilities. 

2-4 



Exceptional Event, Bullhead City, August 15, 2012 Conceptual Model 

 

2-5 

 

Figure 2-4.  Cross-section of a thunderstorm creating an outflow boundary and haboob.  
(Source:  Warner, Thomas T.  Desert Meteorology.  New York, NY:  Cambridge 
University Press, 2004.) 

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

Specific PM10 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.  Therefore, we consider general PM10 source regions, which are 
typically identified by the locations of the thunderstorms that are believed to have generated the 
dust-laden outflow winds.  In Arizona, the monsoon-season thunderstorms are most prevalent 
over the southern and eastern parts of the state.  However, large thunderstorm complexes can 
generate long-lived outflow boundaries that transport dust across the state, including to the 
Bullhead City region of northwestern Arizona. 

2.4 Event Day Summary 

On the evening of August 14, 2012, a large complex of thunderstorms developed over 
northwestern Mexico, south of Arizona.  These thunderstorms moved northward and weakened, 
but strong winds generated by these thunderstorms transported dust north and northwestward 
across southern and western Arizona and southern California (Figure 2-5).  Windblown dust 
from these thunderstorms impacted the Phoenix area around 22:00 MST on August 14, the 

Cross‐section schematic of a haboob caused by the cool outflow from a 
thunderstorm, with the leading edge that is propagating ahead of the storm 
called an outflow boundary.  The strong, gusty winds that prevail at the 
boundary are defined as a gust front.  The leading edge of the cool air is called 
the nose, and the upward‐protruding part of the features is referred to as the 
head.  Behind the roll in the windfield at the leading edge is a turbulent wake.  
The rapidly moving cool air and the gustiness at the gust front raise dust 
(shaded) high into the atmosphere.
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Yuma area around 00:00 MST on August 15, and the Bullhead City area around 06:00 MST 
August 15.  The thunderstorm outflow and associated dust resulted in high hourly and 24-hour 
average PM

on 

 

d 

 

10 concentrations at numerous monitors, including a 24-hour average of 186 μg/m3 
at the Bullhead City monitor (Table 2-1).  This value is in exceedance of the NAAQS.  The 24-hr
average PM10 concentration measured at the Bullhead City monitor was in excess of normal 
historical fluctuations.  The dust was naturally occurring and likely originated over undevelope
lands outside of Bullhead City, and sustained winds over 25 mph with wind gusts over 30 mph 
likely overwhelmed reasonable dust control measures.  PM10 monitors in a broad area from 
Phoenix to Yuma to southern Nevada also recorded high PM10 concentrations (Table 2-2) as
the dust storm moved through, illustrating the regional nature of this event (Figures 2-6 and 
2-7). 

 

Figure 2-5.  Outflow boundaries from thunderstorms over northwestern Mexico on 
rea August 14, 2012, moved northwestward and transported dust to the Bullhead City a

on August 15. 
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Table 2-1.  PM10 measurements collected in Arizona, southeastern California, and southern 
Nevada on August 14, 2012.  Data from the Bullhead City monitor are shown in bold green. 

Page 1 of 3 

Monitor 
Monitor 

Type 
Operator AQS Monitor ID 

24-hr 
Avg 
PM10 

(µg/m3) 

1-hr 
Max 
PM10 

(µg/m3) 

Time of 
Max 1-hr 

PM10 
(MST) 

AQS 
Qualifier 

Flag 

ARIZONA 

Coconino County 

Flagstaff Middle 
School 

GRAV ADEQ 04-005-1008-81102-1 17 39 1900  

Gila County 

Hayden Old Jail TEOM ADEQ 04-007-1001-81102-3 28 49 1800  

Miami Golf Course GRAV ADEQ 04-007-8000-81102-1 26 48 2200  

Maricopa County 

West Phoenix TEOM MCAQD 04-013-0019-81102-1 106 1251 2200 RJ 

North Phoenix BAM MCAQD 04-013-1004-81102-1 44 77 0700  

Glendale TEOM MCAQD 04-013-2001-81102-1 62 354 2300 RJ 

Central Phoenix TEOM MCAQD 04-013-3002-81102-4 84 916 2200 RJ 

Greenwood TEOM MCAQD 04-013-3010-81102-1 113 1352 2200 RJ 

South Phoenix TEOM MCAQD 04-013-4003-81102-1 125 1624 2200 RJ 

West Chandler TEOM MCAQD 04-013-4004-81102-1 126 1535 2200 RJ 

Tempe TEOM MCAQD 04-013-4005-81102-1 90 978 2200 RJ 

Higley TEOM MCAQD 04-013-4006-81102-1 95 313 2200 RJ 

West 43rd Ave TEOM MCAQD 04-013-4009-81102-1 255 3574 2200 RJ 

Dysart TEOM MCAQD 04-013-4010-81102-1 66 651 2300 RJ 

Buckeye TEOM MCAQD 04-013-4011-81102-1 68 283 2300 RJ 

Zuni Hills TEOM MCAQD 04-013-4016-81102-1 44 372 2300 RJ 

Fort McDowell/ 
Yuma Frank 

TEOM FMIR 04-013-5100-81102-3 47 N/A N/A  

Durango Complex TEOM MCAQD 04-013-9812-81102-1 180 2540 2200 RJ 

JLG Supersite BAM ADEQ 04-013-9997-81102-3 79 724 2200 IJ 

Mohave County 

Bullhead City TEOM ADEQ 04-015-1003-81102-3 32 94 1300  

Navajo County 

N/A TEOM WMAT 04-017-1002-81102-1 20 47 1900  

Pima County 

Ajo TEOM ADEQ 04-019-0001-81102-3 49 103 2200  

Orange Grove FRM PCDEQ 04-019-0011-81102-2 41 N/A N/A  

Rillito TEOM ADEQ 04-019-0020-81102-3 97 485 1900  

South Tucson FRM PCDEQ 04-019-1001-81102-1 32 N/A N/A  

Green Valley TEOM PCAQCD 04-019-1030-81102-1 25 63 1800  

Geronimo TEOM PCAQCD 04-019-1113-81102-1 32 57 1800  
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Table 2-1.  PM10 measurements collected in Arizona, southeastern California, and southern 
Nevada on August 14, 2012.  Data from the Bullhead City monitor are shown in bold green. 
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Monitor 
Monitor 

Type 
Operator AQS Monitor ID 

24-hr 
Avg 
PM10 

(µg/m3) 

1-hr 
Max 
PM10 

(µg/m3) 

Time of 
Max 1-hr 

PM10 
(MST) 

AQS 
Qualifier 

Flag 

Pinal County 

Casa Grande 
Downtown 

TEOM PCAQCD 04-021-0001-81102-3 135 773 2200  

Apache Junction 
Fire Station 

TEOM PCAQCD 04-021-3002-81102-3 55 267 2200  

Stanfield TEOM PCAQCD 04-021-3008-81102-3 169 1209 2200 RJ 

Combs TEOM PCAQCD 04-021-3009-81102-3 115 1163 2200  

Maricopa TEOM PCAQCD 04-021-3010-81102-3 207 1500 2300 RJ 

Pinal County 
Housing 

TEOM PCAQCD 04-021-3011-81102-3 132 969 2100  

Cowtown TEOM PCAQCD 04-021-3013-81102-3 382 2738 2200 RJ 

Santa Cruz County 

Nogales Post 
Office 

BAM ADEQ 04-023-0004-81102-3 40 78 0000  

Yuma County 

Yuma Supersite TEOM ADEQ 04-027-8011-81102-3 81 492 2300 IJ 

CALIFORNIA 

Imperial County 

Brawley-Main 
Street #2 

BAM ICAPCD 06-025-0007-85101-3 60 102 2300  

Niland-English 
Road 

BAM ICAPCD 06-025-4004-85101-3 90 269 2000  

Riverside County 

Torres-Martinez 
Admin Site 

BAM TMIR 06-065-1999-81102-1 68 169 0900  

San Bernardino County 

North Amer Chem 
Corp 

TEOM MDAQMD 06-071-1234-81102-2 26 86 1800  

2-8 



Exceptional Event, Bullhead City, August 15, 2012 Conceptual Model 

 

2-9 

 

Table 2-1.  PM10 measurements collected in Arizona, southeastern California, and southern 
Nevada on August 14, 2012.  Data from the Bullhead City monitor are shown in bold green. 
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Monitor 
Monitor 

Type 
Operator AQS Monitor ID 

24-hr 
Avg 
PM10 

(µg/m3) 

1-hr 
Max 
PM10 

(µg/m3) 

Time of 
Max 1-hr 

PM10 
(MST) 

AQS 
Qualifier 

Flag 

NEVADA 

Clark County 

Paul Meyer BAM CCDAQEM 32-003-0043-81102-1 26 51 0700  

Palo Verde BAM CCDAQEM 32-003-0073-81102-1 17 28 1700  

Joe Neal BAM CCDAQEM 32-003-0075-81102-1 25 69 0600  

Green Valley BAM CCDAQEM 32-003-0298-81102-1 22 61 1600  

Jerome Mack BAM CCDAQEM 32-003-0540-81102-3 28 193 0000  

Sunrise Acres BAM CCDAQEM 32-003-0561-81102-1 25 124 0100  

Boulder City BAM CCDAQEM 32-003-0601-81102-1 18 42 0100  

Jean BAM CCDAQEM 32-003-1019-81102-1 19 67 0200  

JD Smith BAM CCDAQEM 32-003-2002-81102-1 29 132 0100  

 
BAM:  Beta Attenuation Monitor 
CCDAQEM:  Clark County Department of Air Quality and 
Environmental Management 
GRAV:  Gravimetric Analysis 
FMIR:  Fort McDowell Indian Reservation 
FRM:  Federal Reference Method 
ICAPCD:  Imperial County Air Pollution Control District 
IJ:  qualifier flag for high winds, information only  
MCAQD:  Maricopa County Air Quality Department 

MDAQMD:  Mojave Desert Air Quality Management 
District 
PCAQCD:  Pinal County Air Quality Control District 
PCDEQ:  Pima County Department of Environmental 
Quality 
RJ:  qualifier flag for high winds, data exclusion 
TEOM:  Tapered Element Oscillating Microbalance 
TMIR:  Torres-Martinez Indian Reservation 
WMAT:  White Mountain Apache Tribe 
 

Table 2-2.  PM10 measurements collected in Arizona, southeastern California, and southern 
Nevada on August 15, 2012.  Data from the Bullhead City monitor are shown in bold green. 
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Monitor 
Monitor 

Type 
Operator AQS Monitor ID 

24-hr 
Avg 
PM10 

(µg/m3) 

1-hr 
Max 
PM10 

µg/m3) 

Time of 
Max 1-hr 

PM10 
(MST) 

AQS 
Qualifier 

Flag 

ARIZONA 

Coconino County 

N/A TEOM NNIR 04-005-1237-81102-1 27 74 2000  

Gila County 

Hayden Old Jail TEOM ADEQ 04-007-1001-81102-3 53 91 1600  

Miami Golf Course TEOM ADEQ 04-007-8000-81102-3 52 120 1500  

Maricopa County 

West Phoenix TEOM MCAQD 04-013-0019-81102-1 119 993 0700  

North Phoenix BAM MCAQD 04-013-1004-81102-1 111 691 0800  
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Glendale TEOM MCAQD 04-013-2001-81102-1 118 434 0800  

Central Phoenix TEOM MCAQD 04-013-3002-81102-4 118 696 0700  

Table 2-2.  PM10 measurements collected in Arizona, southeastern California, and southern 
Nevada on August 15, 2012.  Data from the Bullhead City monitor are shown in bold green. 
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Monitor 
Monitor 

Type 
Operator AQS Monitor ID 

24-hr 
Avg 
PM10 

(µg/m3) 

1-hr 
Max 
PM10 

µg/m3) 

Time of 
Max 1-hr 

PM10 
(MST) 

AQS 
Qualifier 

Flag 

Greenwood TEOM MCAQD 04-013-3010-81102-1 115 748 0700  

West Chandler TEOM MCAQD 04-013-4004-81102-1 47 131 0900  

Tempe TEOM MCAQD 04-013-4005-81102-1 87 482 0800  

Higley TEOM MCAQD 04-013-4006-81102-1 57 202 0900  

West 43rd Ave TEOM MCAQD 04-013-4009-81102-1 112 468 0800  

Dysart TEOM MCAQD 04-013-4010-81102-1 111 339 0900  

Buckeye TEOM MCAQD 04-013-4011-81102-1 139 882 0000 RJ 

Zuni Hills TEOM MCAQD 04-013-4016-81102-1 125 523 0700  

Fort McDowell/ 
Yuma Frank 

TEOM FMIR 04-013-5100-81102-3 90 N/A N/A  

Durango Complex TEOM MCAQD 04-013-9812-81102-1 111 551 0700  

JLG Supersite BAM ADEQ 04-013-9997-81102-3 118 934 0700  

Mohave County 

Bullhead City TEOM ADEQ 04-015-1003-81102-3 185 719 0800 RJ 

Navajo County 

N/A TEOM WMAT 04-017-1002-81102-1 23 49 1800  

Pima County 

Ajo TEOM ADEQ 04-019-0001-81102-3 18 92 0300  

Orange Grove FRM PCDEQ 04-019-0011-81102-2 29 N/A N/A  

Rillito TEOM ADEQ 04-019-0020-81102-3 43 73 1300  

South Tucson FRM PCDEQ 04-019-1001-81102-1 28 N/A N/A  

Green Valley TEOM PCAQCD 04-019-1030-81102-1 22 44 1900  

Geronimo TEOM PCAQCD 04-019-1113-81102-1 27 52 1800  

Pinal County 

Casa Grande 
Downtown 

TEOM PCAQCD 04-021-0001-81102-3 48 84 0700  

Apache Junction 
Fire Station 

TEOM PCAQCD 04-021-3002-81102-3 68 228 1200  

Combs TEOM PCAQCD 04-021-3009-81102-3 67 178 1000  

Pinal County 
Housing 

TEOM PCAQCD 04-021-3011-81102-3 74 185 0100  

Cowtown TEOM PCAQCD 04-021-3013-81102-3 196 2859 0000  

Santa Cruz County 

Nogales Post 
Office 

BAM ADEQ 04-023-0004-81102-3 18 34 
1300 
1500 

 

Yuma County 
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Yuma Supersite TEOM ADEQ 04-027-8011-81102-3 170 1626 0100 RJ 

Table 2-2.  PM10 measurements collected in Arizona, southeastern California, and southern 
Nevada on August 15, 2012.  Data from the Bullhead City monitor are shown in bold green. 
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Monitor 
Monitor 

Type 
Operator AQS Monitor ID 

24-hr 
Avg 
PM10 

(µg/m3) 

1-hr 
Max 
PM10 

µg/m3) 

Time of 
Max 1-hr 

PM10 
(MST) 

AQS 
Qualifier 

Flag 

CALIFORNIA 

Imperial County 

Brawley-Main 
Street #2 

BAM ICAPCD 06-025-0007-85101-3 156 542 0400  

Niland-English 
Road 

BAM ICAPCD 06-025-4004-85101-3 163 776 0200  

Riverside County 

Torres-Martinez 
Admin Site 

BAM TMIR 06-065-1999-81102-1 204 598 0600 IJ 

San Bernardino County 

North Amer Chem 
Corp 

TEOM MDAQMD 06-071-1234-81102-2 28 53 2000  

NEVADA 

Clark County 

Paul Meyer BAM CCDAQEM 32-003-0043-81102-1 32 65 0300  

Palo Verde BAM CCDAQEM 32-003-0073-81102-1 26 41 0400  

Joe Neal BAM CCDAQEM 32-003-0075-81102-1 32 66 1100  

Green Valley BAM CCDAQEM 32-003-0298-81102-1 48 131 1600  

Jerome Mack BAM CCDAQEM 32-003-0540-81102-3 64 188 1200  

Sunrise Acres BAM CCDAQEM 32-003-0561-81102-1 52 139 1300  

Boulder City BAM CCDAQEM 32-003-0601-81102-1 138 466 1100  

Jean BAM CCDAQEM 32-003-1019-81102-1 24 46 1300  

JD Smith BAM CCDAQEM 32-003-2002-81102-1 57 157 1200  

 
 
BAM:  Beta Attenuation Monitor 
CCDAQEM:  Clark County Department of Air Quality and 
Environmental Management 
FMIR:  Fort McDowell Indian Reservation 
FRM:  Federal Reference Method 
GRAV:  Gravimetric Analysis 
ICAPCD:  Imperial County Air Pollution Control District 
IJ:  qualifier flag for high winds, information only 
MCAQD:  Maricopa County Air Quality Department 
MDAQMD:  Mojave Desert Air Quality Management 
District 

NNIR:  Navajo Nation Indian Reservation 
PCAQCD:  Pinal County Air Quality Control District 
PCDEQ:  Pima County Department of Environmental 
Quality 
RJ:  qualifier flag for high winds, data exclusion 
TEOM:  Tapered Element Oscillating Microbalance 
TMIR:  Torres-Martinez Indian Reservation 
WMAT:  White Mountain Apache Tribe 
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Figure 2-6.  Regional monitors with high PM10 concentrations on August 14, 2012.  
Thunderstorm outflow and associated windblown dust caused high PM10 concentrations 
at several monitors in Maricopa and Pinal counties late on August 14. 
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Figure 2-7.  Regional monitors with high PM10 concentrations on August 15, 2012.  
Thunderstorm outflow and associated windblown dust caused high PM10 concentrations 
at several monitors in southern and western Arizona, southeastern California, and 
southern Nevada. 
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3. Causal Relationship 

3.1 Discussion 

Meteorological and air quality observations indicate that dust carried by thunderstorm 
outflows was directly responsible for the high PM10 concentrations observed in Bullhead City 
early on August 15, 2012.  Synoptic scale meteorological conditions at the time were favorable 
for the development of thunderstorms across southern Arizona and northwestern Mexico.  
During the afternoon and evening of August 14, a large complex of thunderstorms developed 
over northwestern Mexico, south of the Arizona border (Figures 3-1 and 3-2).  These 
thunderstorms generated strong outflow boundaries that propagated northwestward into 
Arizona, southeastern California, and southern Nevada.  Gusty winds associated with the 
outflow easily lofted large amounts of dust and PM10 into the lower atmosphere and transported 
this dust directly into Bullhead City.  In addition, numerous monitors in southern and western 
Arizona and southeastern California area also measured high PM10 concentrations late on 
August 14 and early on August 15 as thunderstorm outflow affected those regions.  The likely 
source regions for PM10 during this event were the open desert areas of southern and western 
Arizona, southeast of Bullhead City and outside the Bullhead City PM10 Maintenance Area.  No 
measurable rain was reported in Bullhead City in association with this dust storm event. 

 

Figure 3-1.  Infrared satellite image from 20:45 MST on August 14, 2012 (GOES-West).  
Colder temperatures (blues, purples, and white) indicate tall, convective (thunderstorm) 
clouds.  A large complex of thunderstorms over northwestern Mexico collapsed and 
generated outflow boundaries that carried dust northwestward into Arizona. 
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Figure 3-2.  Reflectivity data from the Yuma Doppler radar at 22:43 MST on August 14, 
2012.  A cluster of strong thunderstorms was located over northwestern Mexico and the 
Gulf of California.  

Figures 3-3 through 3-7 summarize the progression of the thunderstorm outflow and 
windblown dust as it moved through Arizona, southeastern California, and southern Nevada at 
00:00, 02:00, 04:00, 05:00, and 08:00 MST on August 15.  These figures depict multiple data 
sets, including: 

 Radar velocity data from the Phoenix, Yuma, and Las Vegas National Weather Service 
offices.  The radar locations are indicated by black stars.  Blue/green shadings indicate 
motion toward the radar site and orange/red shadings indicate motion away from the 
radar site. 

 Hourly PM10 concentrations from available monitors (as listed in Tables 2-1 and 2-2). 

 Hourly surface wind speed, wind gust, and visibility.4 

These figures also include estimated locations of the thunderstorm outflow boundaries, 
based primarily on surface meteorological observations and radar velocity data.  When 
observational data were not available, outflow boundary locations were extrapolated from 
estimated speed and direction of motion of the boundaries. 

                                                 
4 Visibility measurements are available only at NWS/Automated Surface and Observing System monitors. 
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00:00 MST, August 15 (Figure 3-3) 

At 00:00 MST on August 15, thunderstorm outflow and the associated windblown dust 
was already impacting the Phoenix and Yuma area, with gusty south-southeasterly winds, 
reduced visibilities, and high PM10 concentrations.  Wind speeds throughout southern and 
western Arizona and far southeastern California were sufficient to loft large amounts of dust as 
the outflow boundary progressed northwestward over largely undeveloped, open desert lands. 

02:00 MST, August 15 (Figure 3-4) 

The outflow boundary continued northwestward across west-central Arizona and 
southeast California, likely passing through Blythe, Lake Havasu City, and Prescott based on 
wind and visibility measurements in those areas.  The outflow boundary itself was located out of 
range of regional Doppler radars.  Thus, the outflow boundary annotated on Figure 3-4 is an 
extrapolation based on nearby wind measurements and the estimated forward motion of the 
outflow boundary. 

04:00 MST, August 15 (Figure 3-5) 

The outflow boundary and associated dust likely reached Bullhead City between 04:00 
and 05:00 MST on August 15.  Gusty southerly winds were reported at monitors in Bullhead City 
and Needles during this time period, and visibility at Needles dropped to 5 miles with reports of 
haze.  As the outflow boundaries continued northwestward away from their source regions and 
into increasingly rugged terrain, the boundaries likely became less well-defined.  However, 
gusty winds associated with the boundaries likely continued to loft dust into the lower 
atmosphere, given the lack of rainfall preceding the event and the vast, undeveloped, open 
desert areas the boundaries were traversing.  Also important to note is the improvement in 
visibilities and decrease in PM10 concentrations and wind speeds at monitors in the Phoenix 
area as the outflow boundary moved out of that region. 

05:00 MST, August 15 (Figure 3-6) 

PM10 concentrations continued to increase in Bullhead City as the outflow boundary and 
associated windblown dust likely progressed northwestward.  Sustained winds of 26 mph and a 
wind gust of 34 mph were reported at Laughlin Airport during this hour.  Winds of this strength 
were sufficient to continue lofting dust from the undeveloped, open desert areas immediately 
south and southeast of Bullhead City and transport that dust into Bullhead City.  The estimated 
arrival of the remnant outflow in the Bullhead City area during this time period is also consistent 
with the speed and north-northwestward motion of the outflow boundaries during preceding 
hours. 

08:00 MST, August 15 (Figure 3-7) 

By 08:00 MST, the outflow boundary and associated dust likely reached Boulder City, 
south of Las Vegas.  Behind the outflow, moderate southerly winds, reduced visibilities, and 
high PM10 concentrations continued to be reported in Bullhead City, indicating that windblown 
dust was still impacting the area. 
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Doppler radar in Las Vegas showed a noticeable increase in wind speeds and a shift in 
wind direction to southerly.  PM10 concentrations also increased and visibilities decreased in 
Boulder City during this time, followed by smaller increases in PM10 concentrations at central 
Las Vegas monitors.  PM10 concentrations measured in the Las Vegas area in association with 
the remnant outflow were lower than the PM10 concentrations that had been measured when 
the outflow passed by monitors in central and southern Arizona.  The lower PM10 concentrations 
are likely attributable to several factors, including a general weakening of the outflow boundary 
as it moved north-northwestward into Nevada, gradual deposition of dust along the path of the 
outflow before it reached Las Vegas, and the complex topography of southern Nevada and 
increase in elevation from Bullhead City (540 ft above sea level) to Las Vegas (2,001 ft above 
sea level).  Las Vegas is also bounded by the McCullough Mountains immediately southeast of 
the city (2,000 to 5,000 ft above sea level); these mountains likely prevented some of the dust 
from reaching Las Vegas. 

 

Figure 3-3.  Progression of the thunderstorm outflow boundaries (dashed lines) as 
shown by Arizona, California, and Nevada monitors between 00:00 and 01:00 MST on 
August 15, 2012.  Gusty winds, low visibilities, and high PM10 concentrations were 
reported in the Phoenix and Yuma areas as thunderstorm outflow and associated dust 
moved north-northwestward across Arizona.  Black stars indicate locations of radars. 
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Figure 3-4.  Estimated progression of the thunderstorm outflow boundaries (dashed 
lines) as shown by Arizona, California, and Nevada monitors between 02:00 and 
03:00 MST on August 15, 2012.  Gusty winds and low visibilities were reported in the 
Blythe, California, area as thunderstorm outflow and associated dust moved north-
northwestward across Arizona and southeastern California.  Black stars indicate locations 
of radars. 
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Figure 3-5.  Estimated progression of the thunderstorm outflow boundaries (dashed 
lines) as shown by Arizona, California, and Nevada monitors between 04:00 and 
05:00 MST on August 15, 2012.  Thunderstorm outflow and associated dust were moving 
north-northwestward across Arizona and southeastern California, impacting the Needles, 
California, area.  Black stars indicate locations of radars. 
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Figure 3-6.  Estimated progression of the thunderstorm outflow boundaries (dashed 
lines) as shown by Arizona, California, and Nevada monitors between 05:00 and 06:00 
MST on August 15, 2012.  Thunderstorm outflow and associated dust were moving north-
northwestward across Arizona and southeastern California, impacting the Bullhead City, 
Arizona, and Needles, California, areas.  Black stars indicate locations of radars. 
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Figure 3-7.  Estimated progression of the thunderstorm outflow boundaries (dashed 
lines) as shown by Arizona, California, and Nevada monitors between 08:00 and 09:00 
MST on August 15, 2012.  Thunderstorm outflow and associated dust were moving north-
northwestward across Arizona, southeastern California, and southern Nevada, impacting 
the Bullhead City, Arizona, and Boulder City, Nevada, areas.  Black stars indicate 
locations of radars. 

Meteorological Conditions in Bullhead City 

Time-series of hourly meteorological data also illustrate the timing and spatial extent of 
the thunderstorm outflow as it moved through the Bullhead City area.  At Laughlin Bullhead 
Airport, sustained winds peaked at 26 mph and wind gusts peaked at 34 mph at 05:15 MST on 
August 15, coincident with a sharp increase in PM10 concentrations (Figure 3-8).  This increase 
in wind speeds and PM10 concentrations also corresponds with the extrapolated arrival time of 
the thunderstorm outflow based on the estimated northwestward motion of the outflow 
(Figure 3-6).  Please note that while winds at Laughlin Bullhead Airport were similarly gusty for 
several hours on August 14, the wind direction during that time was northerly.  These winds 
were not conducive for dust transport into Bullhead City, and thus, PM10 concentrations were 
much lower on August 14 despite gusty winds.  In addition, visibilities decreased to as low as 
four miles at Laughlin Bullhead Airport coincident with the high PM10 concentrations 
(Figure 3-9).  Gusty winds of over 25 mph were also reported in nearby Needles, California 
(Table 3-1).  The widespread gusty winds were sufficient to loft additional dust from the dry, 
undeveloped, open desert areas southeast of Bullhead City.  Furthermore, relative humidity 
measurements show the arrival of a more humid air mass at 05:00 MST on August 15 
(Figure 3-10).  The abrupt increase in humidity levels is typical during the passage of an outflow 
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boundary, since the air mass following the boundary is cooled and humidified by the 
evaporation of rain. 

 

Figure 3-8.  Hourly PM10 concentrations at the Bullhead City monitor and wind speeds at 
the Laughlin Bullhead monitor on August 14 and 15, 2012. 

 

Figure 3-9.  Hourly PM10 concentrations at the Bullhead City monitor and visibility at 
Laughlin Bullhead on August 14 and 15, 2012.  Visibility was reduced between 07:00 and 
12:00 MST on August 15, 2012, coincident with the high PM10 concentrations at the 
Bullhead City monitor. 
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Table 3-1.  Observed wind speeds and wind gusts at Bullhead City-area monitors on 
August 15, 2012.  Gusty winds were reported in the Bullhead City area during the 
morning hours of August 15 due to outflow from strong thunderstorms the evening before 
over northwestern Mexico.  These winds transported dust to the Bullhead City area.  

Monitor  
Maximum 

Wind Speed 
(mph) 

Wind 
Direction 
(degrees) 

Time (MST) 
Maximum 
Wind Gust 

(mph) 
Time (MST) 

Mohave 6 132 04:00 12 04:00 

Needles 23 210 04:51 31 04:51 

Laughlin 
Bullhead 

26 150 05:15 34 05:15 

Mohave #2 7 144 07:00 14 06:00 

 

 

Figure 3-10.  Hourly wind speed and humidity observations at Laughlin Bullhead City 
Airport on August 14 and 15, 2012.  Wind speeds and relative humidity increased sharply 
at 05:00 MST on August 15, indicating the arrival of remnant thunderstorm outflow in the 
Bullhead City area. 

Meteorological and Air Quality Conditions in Southern Nevada 

Hourly PM10 concentrations and wind speeds at Boulder City, Nevada, indicate the 
arrival of remnant thunderstorm outflow and associated dust around 07:00 MST on August 15, 
with a sharp increase in PM10 concentrations and increase in wind speeds (Figure 3-11).  This 
timing, roughly three hours after arriving in Bullhead City, is consistent with the speed and 
direction of motion of the remnant outflow.  In addition, reduced visibility at the Boulder City 
airport coincided with the increase in PM10 concentrations (Figure 3-12).  Finally, hourly PM10 
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measurements at southern Nevada monitors demonstrate the south-southeast to north-
northwest path of the remnant thunderstorm outflow and associated dust, with PM10 
concentrations increasing first at Boulder City, the southeasternmost monitor, and later at 
monitors farther north in the Las Vegas area (Figure 3-13).  For reference, the locations of 
these monitors are shown in Figure 3-14. 

 

Figure 3-11.  Hourly PM10 concentrations at the Boulder City AQS monitor and wind 
speeds at the Boulder City Municipal airport on August 14 and 15, 2012.  
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Figure 3-12.  Hourly PM10 concentrations at the Boulder City AQS monitor and visibility 
at the Boulder City Municipal airport monitor on August 14 and 15, 2012.  PM10 
concentrations sharply increased at 09:00 MST on August 15, 2012, coincident with a 
large drop in visibility, indicating the arrival of windblown dust. 

 

Figure 3-13.  Hourly PM10 concentrations at the AQS monitors in Bullhead City and Clark 
County, Nevada, on August 14 and 15, 2012.   
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Figure 3-14.  Locations of PM10 monitors in the Las Vegas area.  Monitors are color 
coded to match PM10 time-series in Figure 3-13.  Bullhead City is located about 90 miles 
southeast of Las Vegas. 

Fires in Southern California 

Several wildfires were burning in the mountains of far southern California and 
northwestern Nevada, likely caused by lightning from thunderstorms in that area on August 12 
and 13.  The smoke from these fires was gradually transported north and eastward across parts 
of southeastern California, Arizona, and southern Nevada on subsequent days.  However, 
analysis using the Hybrid Single-Particle Lagrangian Integrated Trajectory (HYSPLIT) model 
and an assessment of observed meteorological conditions indicate that smoke transported from 
these fires toward Bullhead City was likely aloft, and thus did not contribute significantly to 
observed PM10 concentrations at the Bullhead City monitor on August 15 (Figure 3-15).  Low-
level winds in Bullhead City during the August 15 windblown dust event were from the south, 
which was not conducive for low-level transport of smoke from the fires southwest of Bullhead 
City.  In addition, given that the fires were roughly 175 miles away from Bullhead City, smoke 
impacts would likely be more apparent in PM2.5 concentrations (as opposed to PM10 
concentrations).  The smoke aloft may have contributed, however, to some of the reductions in 
visibility reported across the region on August 15. 
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Figure 3-15.  24-hr back trajectories ending at 09:00 MST on August 15, 2012, at the 
Bullhead City monitor.  Dots along the trajectories indicate positions at six-hour intervals.  
Low-level transport into Bullhead City was from the south.  Some transport of smoke from 
fires in southern California into the Bullhead City area was possible aloft. 

3.2 Summary 

The information presented in this section demonstrates a clear causal relationship 
between the thunderstorm-generated windblown dust and the exceedance of the 24-hr average 
PM10 NAAQS measured at the Bullhead City monitor on August 15, 2012.  The PM10, 
meteorological, and radar data shown in this section illustrate the spatial and temporal 
representation of the dust storm as it moved north-northwestward across Arizona, southeastern 
California, and southern Nevada.  Numerous monitors across Arizona and southeastern 
California recorded exceedances of the 24-hr NAAQS for PM10 in association with this dust 
storm.  Widespread wind speeds of over 20 mph and wind gusts of over 30 mph were likely 
sufficient to overcome reasonably available control measures and loft large amounts of dust 
from the dry, vast, undeveloped open desert areas southeast of Bullhead City.   
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4. Historical Norm 

4.1 Analysis 

The 24-hr PM10 concentration measured at the Bullhead City monitor on August 15, 
2012, was unusual and in excess of normal historical fluctuations.  To establish the severity of 
this event, the 24-hr PM10 concentration measured on August 15, 2012, was compared to a 
historical 2008–2012 five-year annual data set.  Please note that the PM10 monitor at Bullhead 
City was operated on a 1-in-6 day schedule until July 1, 2012, when it began operating on a 
daily schedule.  Time-series plots of the 24-hr average PM10 concentrations for the period 
January 1, 2008, through December 31, 2012, provide a historical perspective of PM10 
concentrations (Figure 4-1).  The 24-hr average PM10 concentration measured on August 15, 
2012, is the highest daily average in the five-year period.  

Additionally, a time-series plot of the daily maximum 1-hr PM10 concentrations was 
created show the frequency with which high short-term particulate concentrations affect the 
Bullhead City area (Figure 4-2).  The daily maximum 1-hr PM10 concentration on August 15, 
2012, is the second highest concentration observed in the six-month period. 

Historical daily cumulative distributions of the 24-hr average and daily maximum 1-hr 
PM10 concentrations were created for the Bullhead City monitor for the 2008−2012 period to 
provide additional evidence for establishing the severity of this event.  Figures 4-3 and 4-4 
show histograms of 24-hr average PM10 concentrations at the Bullhead City monitor and the 
corresponding 95th percentile.  The 24-hr average PM10 concentration and daily maximum 1-hr 
PM10 concentration measured on August 15, 2012, were above the 95th percentile at the 
Bullhead City monitor.  Concentrations in excess of the 95th percentile are considered to be 
unusual.5 

4.2 Summary 

Given the recorded values and using similar methodology to the one accepted by EPA, it 
is clear that the 24-hr average PM10 concentration observed on August 15, 2012, was outside of 
normal historical fluctuations.  This analysis provides evidence that the event affected air quality 
on a historic scale. 

                                                 
5 Excluding days on which concentrations caused by exceptional events exceed the 95th 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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Figure 4-1.  24-hr average PM10 concentrations at the Bullhead City monitor 
(2008-2012).  The 24-hr average PM10 concentration on August 15, 2012, is highlighted 
by the red square.  Please note that measurements were made on a 1-in-6 day schedule 
until July 1, 2012, when daily measurements commenced.  

 

Figure 4-2.  Daily maximum 1-hr PM10 concentrations at the Bullhead City monitor for 
July through December, 2012.  The daily maximum 1-hr PM10 concentration on August 
15, 2012, is indicated by the red square.  Please note that measurements were made on 
a 1-in-6 day schedule until July 1, 2012, when daily measurements commenced. 
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Figure 4-3.  24-hr average PM10 concentrations at the Bullhead City monitor for 
2008-2012.  The 24-hr average PM10 concentration on August 15, 2012, was in excess of 
the 95th percentile.  Please note that measurements were made on a 1-in-6 day schedule 
until July 1, 2012, when daily measurements commenced. 

 

Figure 4-4.  Daily maximum 1-hr PM10 concentrations at the Bullhead City monitor for 
July through December, 2012.  The daily maximum 1-hr PM10 concentration on August 
15, 2012, is highlighted in red and was in excess of the 95th percentile.  Please note that 
measurements were made on a 1-in-6 day schedule until July 1, 2012, when daily 
measurements commenced.
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5. Not Reasonably Controllable or Preventable 
Effective January 20, 1994, the EPA designated Bullhead City as a moderate PM10 

nonattainment area.  Improved air quality in subsequent years resulted in the EPA’s 
redesignating Bullhead City as a PM10 maintenance area effective August 26, 2002.  This 
section of the exceptional events demonstration describes control measures implemented to 
bring Bullhead City into attainment and maintain attainment status. 

5.1 Reasonably Available Control Measures (RACM) 

Since existing industrial sources contribute less than one percent to the total 2008 PM10 
emission estimates (see Table 3.3 of the 2012 Bullhead City PM10 Limited Maintenance Plan), 
the reasonably available control technologies (RACT) requirement does not apply to the 
Bullhead City PM10 maintenance area with respect to primary or secondary PM10 emissions.  
PM10 emissions from existing industrial sources in the area are regulated under the ADEQ air 
permit program.  Air quality permits are required for existing industrial sources, ensuring 
adequate control of PM10 emissions through controls such as production and discharge permits.  
In addition, air quality permits require the maintenance and installation of air pollution controls, 
including baghouses, water sprays, enclosures, shrouds, scrubbers, and the use of dust 
suppressants, soil stabilizers, or wetting agents on haul roads, storage piles, and parking areas.  
The air quality permits for industrial sources require annual reporting of compliance status to 
ADEQ and provide for inspection of the facilities to ensure compliance. 

5.1.1 SIP Incorporated Control Measures 

The following implemented control measures were responsible for bringing the Bullhead 
City area into attainment for PM10 and were approved by EPA in 2002 (67 FR 43020): 

 State of Arizona 

– The Arizona Department of Transportation (ADOT) paved intersecting unpaved 
roads during active construction projects. 

– ADOT paved shoulders and installed curbs along Arizona State Highway 95, which 
runs through Bullhead City. 

– ADEQ issued Arizona Administrative Code (AAC) R18-2-607, which requires control 
of fugitive emissions from storage piles.6 

 Bullhead City 

– In 1989, Mohave County paved 12 miles of previously unpaved roads in Bullhead 
City. 

– In 1998, EPA implemented new source performance standards for woodstoves. 

 Mohave County 

– Mohave County paved previously unpaved parking areas and roadways and added 
sidewalks, curbs, and gutters in Davis Camp Park. 

                                                 
6 R18-2-607 Storage Piles was submitted to EPA as R9-3-407 on January 4, 1979, and subsequently approved by 
EPA on April 23, 1982 (47 FR 17485).  The rule was renumbered in 1993 to R18-2-607 and submitted to EPA for 
incorporation into the Arizona Applicable SIP on July 15, 1998. 
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– In 1989, Mohave County paved 8.85 miles of previously unpaved roads outside 
Bullhead City. 

5.1.2 Supplemental Control Measures 

The following control measures are supplemental PM10 mitigation strategies included in 
the 1995 PM10 State Implementation Plan for the Bullhead City PM10 Nonattainment Area and 
2002 Bullhead City Moderate Area PM10 Maintenance Plan and Request for Redesignation to 
Attainment, for which no emissions reduction credit was assumed7: 

 Bullhead City 

– Implemented a grading ordinance requiring control of dust during grading and 
excavation and requiring that property be left in a condition that prevents dust from 
rising.8 

– For the period 2002–2011, Bullhead City paved an additional 7.5 miles of previously 
unpaved roads. 

 State of Arizona9 

– ADOT specified that state contracts include dust control plan requirements for 
construction activities in PM10 nonattainment and maintenance areas. 

– In 2004, ADEQ rule AAC R18-2-702(B) was updated to require 20% opacity 
standards for areas in nonattainment or maintenance areas for particulate matter 
standards.10  The early implementation of the contingency measure (area opacity 
standard revision from 40% to 20%) was not due to a contingency measure trigger. 

– In cooperation with ADEQ, certified enhanced smoke management plan 
requirements were implemented by the USDA Forest Service, Bureau of Land 
Management, and the Arizona Department of State Lands.11 

These supplemental RACM contribute further to protection of public health and 
reductions in fugitive dust emissions.  Continued implementation of these measures will help 
ensure that the Bullhead City area maintains compliance with the 24-hour PM10 NAAQS. 

5.2 Permanent and Enforceable Control Measures 

The Clean Air Act (CAA) requires that each maintenance plan demonstrate that the 
measures credited with bringing an area into NAAQS attainment are federally enforceable and 
will continue in the future.  The original attainment demonstration and maintenance plan 

                                                 
7 The identified supplemental mitigation strategies are provided for informational purposes only and are not provided 
for approval into the Arizona Applicable SIP. 
8 Bullhead City Code of Ordinances, Chapter 15.40, Grading and Dust Control (Ord. 2008-46 §1(part)) 
9 In the Maintenance Plan Approval, EPA identified ADOT rule R17-3-712, Encroachments in Highway Rights-of-way 
(renumbered without change to R17-3-702 in 1988), as a strategy implemented beyond SIP enforceable controls (67 
FR 43020, 43023; June 26, 2002).  R17-3-702 has since been repealed and should no longer be considered a 
supplemental strategy in effect in the area. 
10 R18-2-702, General Provisions, was incorporated by reference by EPA on August 24, 2004, effective September 
23, 2004 (69 FR 51952). 
11 On October 2, 2007, ADEQ provided an “Enhanced Smoke Management Plan Certification” letter to Mr. Wayne 
Nastri of EPA outlining Arizona rules related to smoke management and regional haze. 
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submission for Bullhead City relied primarily on paving activities to reduce fugitive dust 
emissions.  The specific paving measures identified in those reports are fully constructed and 
permanent, and ADOT continues to pave previously unpaved intersections to the ADOT right-of-
way during construction projects.  Therefore, the Bullhead City plan meets the CAA requirement 
for permanent and enforceable control measures. 

5.3 Contingency Measures 

Section 175A of the CAA requires that a maintenance plan include contingency 
provisions as necessary to promptly correct any violation of the NAAQS that may occur after 
redesignation of an area from nonattainment to attainment.  EPA’s memo, Limited Maintenance 
Plan (LMP) Option for Moderate PM10 Nonattainment Areas (Wegman, August 9, 2011),12 
states that the contingency measures do not have to be fully adopted, but should identify 
measures to be promptly adopted, if necessary.  As previously noted, a 20% opacity standard 
was implemented in 2004 as a contingency measure. 

Under the LMP option, the State is required to calculate the design value (or 
alternatively, the critical design value) for the area annually and determine whether the area is 
still eligible for the LMP option.  If, after performing the annual calculation, the State determines 
that the area has exceeded the LMP option limit, the State commits to taking action to attempt 
to reduce PM10 concentrations to a level that qualifies for the LMP option. 

Further, the State commits to seeking an expeditious remedy for any potential violation 
of the PM10 NAAQS that may occur.  Specifically, the State commits to determining whether or 
not violations have been recorded within six months after the close of the calendar year, and to 
reviewing and determining whether appropriate contingency measures have been implemented 
or are needed by the end of the same calendar year.  The State commits to implementing the 
selected contingency measures within one year after determining that a violation has occurred. 

Table 5-1 contains contingency measures that will be considered for implementation in 
the event of a violation of either the 24-hour NAAQS or in the event that the area’s design value 
exceeds the criteria for the LMP option.  The cause of the violation of the LMP option will help to 
determine the appropriate contingency measures to be implemented. 

                                                 
12 The EPA memo regarding the LMP option for Moderate PM10 Nonattainment Areas can be found at 
http://www.epa.gov/ttn/oarpg/t1/memoranda/lmp_final.pdf.  

http://www.epa.gov/ttn/oarpg/t1/memoranda/lmp_final.pdf
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Table 5-1.  Bullhead City Area Contingency Control Measures. 

Implementing Agency Reasonably Available Control Measure 

Review Bullhead City grading ordinance to determine whether additional 
action is needed. 

Bullhead City Increase dust control enforcement efforts or develop a compliance survey 
for standards for the installation and maintenance of landscaping and 
screening (Bullhead City Zoning Regulation, Chapter 17.48, Landscaping 
and Screening Regulations). 

Bullhead City and/or 
Mohave County 

Pave or stabilize unpaved roads located in the PM10 maintenance area. 

Pave additional unpaved parking areas in Davis Camp Park (south beach 
parking areas). 

Clean up roadways after rainstorms. 
Mohave County Increase dust control enforcement efforts or develop a compliance survey 

for the requirement of all commercial establishments to pave previously 
unpaved parking lots (Mohave County Zoning Regulations, Section 26 Off-
Street Parking Standards). 

USDA Forest Service, 
U.S. Bureau of Land 
Management, Arizona 
State Land Department, 
and ADEQ 

Exercise authority under the Enhanced Smoke Management Plan.  State 
and federal land managers conducting prescribed burns must register with 
ADEQ for proposed burning activities (Arizona Administrative Code R18-2-
Article 15 - Forest & Range Management Burns).  ADEQ maintains the 
ability to deny permission for burning on certain high-risk days (dependent 
on meteorological conditions) and may increase outreach and enforcement 
resources. 

ADEQ 
Review the requirement for dust control measures for material storage 
piles to determine whether revision is needed (AAC R18-2-607) 

5.3.1 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 Bullhead City area around the time of the August 15, 2012, PM10 exceedance.  An 
evaluation of all inspection reports, air quality complaints, compliance reports, and other 
documentation indicated no evidence of unusual anthropogenic-based PM10 emissions from 
August 9 through August 18, 2012. 

5.4 Forecasts and Warnings 

ADEQ issued Dust Control Action Forecasts in the area advising citizens of the potential 
for high wind dust events due to thunderstorms during August 14–15, 2012.  The forecast 
products that were issued for the August 14-15, 2012, period are included in Appendix B.  
Please note that these forecasts were issued for Maricopa County. 

Because of the numerous thunderstorms that developed over central and southern 
Arizona, the NWS office in Phoenix issued numerous special weather statements, short term 
forecasts, and dust storm warnings during the evening of August 14, 2012, (see Appendix B).  
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These thunderstorms weakened as they moved northwest, and thus severe weather warnings 
and advisories were not needed for the Bullhead City region. 

5.5 Wind Observations 

Sustained winds of up to 26 mph and a wind gust of 34 mph were reported at the 
Bullhead City airport in association with this windblown dust event.  Widespread gusty winds 
were also reported across western and southern Arizona, the likely source region for the 
windblown dust that affected Bullhead City.  Wind speeds of over 25 mph are normally sufficient 
to overcome most PM10 control measures.  Please see Section 3 and Appendices A and B for 
detailed wind data from regional monitors. 

5.6 Summary 

The weather and air quality forecasts and warnings outlined in this section demonstrate 
that outflow winds from thunderstorms caused uncontrollable PM10 emissions across much of 
Arizona, including in the Bullhead City area.  The RACM outlined in the Bullhead City PM10 
Limited Maintenance Plan were in place at the time of the event.  These control measures are 
required for areas designated as Moderate non-attainment for PM10, such as the Bullhead City 
region.  Thus, the RACM in place at the time of the event were reasonable.  In addition, surface 
wind measurements in the Bullhead City area during the event were high enough (sustained 
winds over 25 mph and wind gusts over 30 mph) that most reasonable PM10 control measures 
would have been overwhelmed. 
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6. But-For Analysis 

6.1 Discussion 

Section 50.14(c)(3)(iv)(D) in 40 CFR Part 50 requires that an exceptional event 
demonstration satisfies that “[t]here would have been no exceedance or violation but for the 
event.”  The prior sections of this submittal have provided detailed information that in regard to 
the 24-hr PM10 concentration observed at the Bullhead City monitor on August 15, 2012, 

 the observed 24-hr PM10 concentration in exceedance of the NAAQS was not 
reasonably controllable or preventable, and 

 there was a clear causal relationship between PM10 transported from thunderstorm 
outflow originating in desert areas outside the Bullhead City PM10 Maintenance Area and 
the measured 24-hr PM10 concentration in Bullhead City. 

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 PM10, the 24-hr 
PM10 exceedance measured on August 15, 2012, would not have occurred. 

As shown in Section 3, radar data and time-series plots of PM10, wind speeds, and 
visibility establish a clear causal relationship between the arrival of dust-laden thunderstorm 
outflow and elevated PM10 concentrations at the Bullhead City monitor.  Multiple independent 
measurements of wind speed, wind direction, and visibility all point to the presence of 
thunderstorm outflow as the mechanism for transport of PM10 into the Bullhead City PM10 
maintenance area.  High PM10 concentrations and gusty winds were also reported in other parts 
of Arizona, southeastern California, and southern Nevada, illustrating the widespread, regional 
nature of this event.  In addition, PM10 concentrations were much lower on days immediately 
before and after the windblown dust event.  The source regions for the thunderstorm outflow 
and PM10 are identified as desert areas southeast of the Bullhead City PM10 Maintenance Area.  
Trajectory analysis indicated that smoke from fires in southern California likely had little impact 
on surface PM10 concentrations in Bullhead City.  The weight of evidence presented in this 
submittal provides no alternative that could tie the 24-hr PM10 concentration observed in 
Bullhead City on August 15, 2012, to any causal source except PM10 transported by 
thunderstorm outflow. 

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 24-hr PM10 exceedance observed in Bullhead City on August 15, 2012, to any causal 
source except PM10 transported by thunderstorm outflow, confirming that the 24-hr PM10 
exceedance would not have occurred but for the presence of this uncontrollable natural event. 
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7. Conclusions 

The PM10 exceedance that occurred in Bullhead City on August 15, 2012, 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 50.1 (j) that 

a. the event affected air quality, 

b. the event was not reasonably controllable or preventable, and 

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

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 
measured value 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 in Bullhead City, high 
winds overwhelmed all reasonably available controls.  The 24-hr PM10 concentration discussed 
in this report was caused by naturally occurring thunderstorm outflow that transported dust into 
Bullhead City from areas largely outside the Bullhead City PM10 Maintenance Area.  These facts 
provide strong evidence that the 24-hr PM10 concentration observed on August 15, 2012, was 
not reasonably controllable or preventable. 

7.3 Natural Event 

As discussed above, the PM10 exceedance in Bullhead City on August 15, 2012, was 
shown to be caused by transport of PM10 into Bullhead City from thunderstorm outflow.  The 
event therefore qualifies as a natural event. 
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7.4 Clear Causal Relationship 

The following points demonstrate that the high PM10 concentrations were caused by 
windblown dust: 

 Time-series of PM10 concentrations show that the timing of high PM10 at the Bullhead 
City monitor was consistent with gusty winds and low visibilities at Bullhead City-area 
meteorological stations (Section 3). 

 High PM10 concentrations and gusty winds in association with this event were reported 
at monitors across western and southern Arizona and southeastern California, 
illustrating the widespread, regional, and uncontrollable nature of this event (Section 3). 

 PM10 concentrations were much lower on days immediately before and after the 
windblown dust event. 

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

 Smoke from wildfires in southern California likely had little effect on surface PM10 
concentrations in Bullhead City (Section 3). 

7.5 Historical Norm 
The 24-hr average and daily 1-hr maximum PM10 concentrations measured at the 

Bullhead City 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 PM10 standard on August 15, 2012, at the Bullhead City 
monitor would not have occurred but for the thunderstorm-driven high winds and transport of 
dust from areas largely outside the Bullhead City PM10 maintenance area. 
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Appendix A:  
Air Quality and Meteorological Data 

This section contains time-series graphs of air quality and meteorological data for 
Bullhead City and other regional monitors on August 14 and 15, 2012.  The data show a region-
wide increase in wind speeds and wind gusts coincident with the arrival of dust and high PM10 
concentrations in Bullhead City.  

 

Figure A-1.  Hourly PM10 concentrations at the Bullhead City monitor and wind speeds at 
the Mohave monitor on August 14 and 15, 2012. 
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Figure A-2.  Hourly PM10 concentrations at the Bullhead City monitor and wind speeds at 
the Mohave #2 monitor on August 14 and 15, 2012. 

 

Figure A-3.  Hourly PM10 concentrations at the Bullhead City monitor and wind speeds at 
the Needles monitor on August 14 and 15, 2012.   
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Figure A-4.  Hourly PM10 concentrations at the Bullhead City monitor and visibility at the 
Needles monitor on August 14 and 15, 2012.   
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Figure A-4.  Quality controlled local climatological data hourly observations table for Laughlin/Bullhead International Airport (53135), Bullhead 
City, AZ (08/14/2012).  Dynamically generated via http://cdo.ncdc.noaa.gov/qclcd/QCLCD. 
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Figure A-5.  Quality controlled local climatological data hourly observations table for Laughlin/Bullhead International Airport 
(53135), Bullhead City, AZ (08/15/2012).  Note in the Weather Type column that HZ (haze) and reduced visibilities were reported 
between 06:00 and 12:00 MST on August 15.  Dynamically generated via http://cdo.ncdc.noaa.gov/qclcd/QCLCD. 
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Figure A-6.  Quality controlled local climatological data hourly observations table for Needles Airport (93167), Needles, CA 
(08/14/2012).  Dynamically generated via http://cdo.ncdc.noaa.gov/qclcd/QCLCD. 
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Figure A-7.  Quality controlled local climatological data hourly observations table for Needles Airport (93167), Needles, CA 
(08/15/2012).  Note in the Weather Type column that HZ (haze) and reduced visibilities were reported between 03:00 and 07:00 
MST on August 15.  Dynamically generated via http://cdo.ncdc.noaa.gov/qclcd/QCLCD. 

 

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


 

 
 
U.S. Department of Commerce 
National Oceanic & Atmospheric Administration QUALITY CONTROLLED LOCAL 

CLIMATOLOGICAL DATA (may be updated) 
HOURLY OBSERVATIONS TABLE 

YUMA MCAS (03145) 
YUMA, AZ (08/14/2012)  

National Climatic Data Center
Federal Building

151 Patton Avenue
Asheville, North Carolina 28801

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

Dry 
Bulb 
Temp 

Wet 
Bulb 
Temp 

Dew 
Point 
Temp Date Time 

(LST) 
Station 
Type 

Sky 
Conditions 

Visibility
(SM) 

Weather 
Type 

(F) (C) (F) (C) (F)

A
-10

(C)

Rel 
Humd 

% 

Wind 
Speed 
(MPH) 

Wind
Dir

Wind
Gusts

(MPH)

Station
Pressure
(in. hg)

Press
Tend

Net
3-hr
Chg
(mb)

Sea 
Level

Pressure
(in. hg)

Report
Type

Precip.
Total
(in) 

Alti-
meter

(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  
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 

0055 
0155 
0255 
0355 
0455 
0555 
0655 
0755 
0855 
0955 
1055 
1155 
1255 
1355 
1455 
1555 
1655 
1755 
1855 
1955 
2055 
2155 
2255 
2355 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

FEW060 SCT100 
SCT100 
SCT100 
SCT100 
SCT100 
FEW060 SCT100 SCT150 
FEW080 SCT120 
SCT060 BKN120 
FEW060 SCT100 
FEW100 
FEW100 
FEW100 
FEW080 
FEW080 
FEW080 
FEW060CB 
FEW060CB SCT120 
FEW060CB SCT120 
FEW060CB SCT150 
FEW080 SCT120 
FEW080 SCT120 
FEW080 SCT120 
FEW080 SCT120 
SCT080 BKN120 

10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
7.00 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

94
92
91
90
88
89
89
93
97
102
103
105
108
110
111
111
113
112
107
102
99
95
94
92 

34.4
33.3
32.8
32.2
31.1
31.7
31.7
33.9
36.1
38.9
39.4
40.6
42.2
43.3
43.9
43.9
45.0
44.4
41.7
38.9
37.2
35.0
34.4
33.3

69
70
73
75
74
73
73
75
75
77
77
77
77
76
75
74
74
73
76
75
79
78
77
79

20.4
20.9
23.0
23.8
23.5
23.0
22.7
23.9
23.9
24.9
25.0
24.7
25.1
24.3
23.8
23.1
23.1
22.6
24.4
23.8
26.0
25.5
25.0
26.1

54
57
65
68
68
66
65
67
65
66
66
64
64
60
57
54
53
51
62
62
71
71
70
74

12.2
13.9
18.3
20.0
20.0
18.9
18.3
19.4
18.3
18.9
18.9
17.8
17.8
15.6
13.9
12.2
11.7
10.6
16.7
16.7
21.7
21.7
21.1
23.3

26 
31 
42 
48 
52 
47 
45 
43 
35 
31 
30 
26 
24 
20 
17 
15 
14 
13 
23 
27 
41 
46 
46 
56 

6 
6 
5 
0 
0 
0 
5 
13 
11 
18 
15 
10 
9 
8 
9 
7 
7 
9 
16 
11 
13 
10 
8 
23 

170 
170 
180 
000 
000 
000 
170 
160 
170 
180 
190 
200 
200 
190 
230 
200 
140 
200 
210 
200 
220 
190 
210 
170 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
34 

29.46 
29.46 
29.46 
29.46 
29.46 
29.47 
29.49 
29.52 
29.53 
29.54 
29.53 
29.51 
29.48 
29.46 
29.43 
29.40 
29.37 
29.35 
29.36 
29.38 
29.42 
29.43 
29.47 
29.49 

 
3 
 
 
6 
 
 
3 
 
 
0 
 
 
6 
 
 
7 
 
 
3 
 
 
1 

 
003
 
 
002
 
 
021
 
 
003
 
 
024
 
 
030
 
 
003
 
 
030 

29.67 
29.68 
29.67 
29.67 
29.67 
29.68 
29.71 
29.74 
29.75 
29.76 
29.75 
29.72 
29.69 
29.67 
29.65 
29.61 
29.59 
29.57 
29.57 
29.59 
29.63 
29.65 
29.69 
29.71 

AA 
AA 
AA 
AA 
AA 
AA 
AA 
AA 
AA 
AA 
AA 
AA 
AA 
AA 
AA 
AA 
AA 
AA 
AA 
AA 
AA 
AA 
AA 
AA 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

29.69 
29.69 
29.69 
29.69 
29.69 
29.70 
29.72 
29.75 
29.76 
29.77 
29.76 
29.74 
29.71 
29.69 
29.66 
29.63 
29.60 
29.58 
29.59 
29.61 
29.65 
29.66 
29.70 
29.72 

Figure A-8.  Quality controlled local climatological data hourly observations table for Yuma Marina Corps Air Station (MCAS) 
(03145), Yuma, AZ (08/14/2012).  Dynamically generated via http://cdo.ncdc.noaa.gov/qclcd/QCLCD. 
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Figure A-9.  Quality controlled local climatological data hourly observations table for Yuma MCAS (03145), Yuma, AZ 
(08/15/2012).  Note in the Weather Type column that BLDU (blowing dust) and reduced visibilities were reported intermittently 
between 00:00 and 06:00 MST on August 15.  Dynamically generated via http://cdo.ncdc.noaa.gov/qclcd/QCLCD. 
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Figure A-10.  Quality controlled local climatological data hourly observations table for Blythe Airport (23158), Blythe, CA (08/14/2012).  
Dynamically generated via http://cdo.ncdc.noaa.gov/qclcd/QCLCD. 
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Figure A-11.  Quality controlled local climatological data hourly observations table for Blythe Airport (23158), Blythe, CA (08/15/2012).  
Note in the Weather Type column that HZ (haze) and reduced visibilities were reported coincident with gusty southerly winds between 
01:00 and 03:00 MST on August 15.  Dynamically generated via http://cdo.ncdc.noaa.gov/qclcd/QCLCD.
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NATIONAL WEATHER SERVICE PHOENIX AZ 
823 PM MST TUE AUG 14 2012 
 
AZZ028-150500- 
NORTHWEST AND NORTH CENTRAL PINAL COUNTY- 
INCLUDING THE CITIES OF...APACHE JUNCTION...CASA GRANDE...COOLIDGE... 
AND FLORENCE 
823 PM MST TUE AUG 14 2012 
 
.NOW... 
GUSTY SOUTHEAST WINDS 20 TO 30 MPH WILL OVERSPREAD MUCH OF NORTHWEST 
PINAL COUNTY THROUGH 10 PM. SOME BLOWING DUST WILL BE POSSIBLE. 
LOCATIONS LIKELY TO EXPERIENCE GUSTY WINDS AND SOME BLOWING DUST 
INCLUDE COOLIDGE...FLORENCE...AND CASA GRANDE. THERE WILL BE A SLIGHT 
CHANCE FOR A THUNDERSTORM THIS EVENING. 
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SHORT TERM FORECAST 
NATIONAL WEATHER SERVICE PHOENIX AZ 
918 PM MST TUE AUG 14 2012 
 
AZZ023-150700- 
GREATER PHOENIX AREA- 
INCLUDING THE CITIES OF...BUCKEYE...CAREFREE...CAVE CREEK... 
CHANDLER...FOUNTAIN HILLS...GILBERT...GLENDALE...MESA...PEORIA... 
PHOENIX...SCOTTSDALE...SUN CITY...AND TEMPE 
918 PM MST TUE AUG 14 2012 
 
.NOW... 
SOUTHEAST WINDS 20 TO 30 MPH...WITH GUSTS TO 35 MPH...WILL OVERSPREAD 
THE GREATER PHOENIX METROPOLITAN AREA THROUGH 11 PM. SOME BLOWING 
DUST WILL LIKELY ACCOMPANY THE ONSET OF THE GUSTY WINDS...ESPECIALLY 
OVER THE SOUTHEAST VALLEY BETWEEN 915 PM AND 945 PM...WHERE VISIBILITY 
COULD BRIEFLY DROP BELOW 2 MILES. AN ISOLATED THUNDERSTORM WILL BE 
POSSIBLE THROUGH MIDNIGHT. 
 
AZZ027-150700- 
SOUTHWEST MARICOPA COUNTY- 
INCLUDING THE CITY OF...GILA BEND 
918 PM MST TUE AUG 14 2012 
 
.NOW... 
SOUTHEAST WINDS 15 TO 30 MPH...WITH GUSTS TO 35 MPH...WILL 
OVERSPREAD MUCH OF SOUTHWEST MARICOPA COUNTY THROUGH 11 PM. SOME 
BLOWING DUST WILL LIKELY ACCOMPANY THE ONSET OF THE GUSTY 
WINDS...WITH VISIBILITY BRIEFLY DROPPING BELOW 2 MILES. AN ISOLATED 
THUNDERSTORM WILL BE POSSIBLE THROUGH MIDNIGHT. 
 
AZZ022-150700- 
NORTHWEST MARICOPA COUNTY- 
INCLUDING THE CITIES OF...BUCKEYE...LAKE PLEASANT...MORRISTOWN... 
NEW RIVER...TONOPAH...AND WICKENBURG 
918 PM MST TUE AUG 14 2012 
 
.NOW... 
SOUTHEAST WIND 15 TO 25 MPH...WITH GUSTS TO 30 MPH...WILL OVERSPREAD 
NORTHWEST MARICOPA COUNTY BETWEEN 10 PM AND MIDNIGHT. SOME BLOWING 
DUST WILL LIKELY ACCOMPANY THE ONSET OF GUSTY WINDS...WITH VISIBILITY 
BRIEFLY DROPPING BELOW 2 MILES. AN ISOLATED THUNDERSTORM WILL BE 
POSSIBLE THROUGH MIDNIGHT. 
 
 
URGENT - WEATHER MESSAGE 
NATIONAL WEATHER SERVICE PHOENIX AZ 
941 PM MST TUE AUG 14 2012 
 
AZZ023-150600- 
/O.NEW.KPSR.DU.Y.0034.120815T0441Z-120815T0600Z/ 
/O.CON.KPSR.EH.W.0011.000000T0000Z-120816T0300Z/ 
GREATER PHOENIX AREA- 
INCLUDING THE CITIES OF...BUCKEYE...MESA...PHOENIX 
941 PM MST TUE AUG 14 2012 
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...BLOWING DUST ADVISORY IN EFFECT UNTIL 11 PM MST THIS 
EVENING... 
...EXCESSIVE HEAT WARNING REMAINS IN EFFECT UNTIL 8 PM MST 
WEDNESDAY... 
 
THE NATIONAL WEATHER SERVICE IN PHOENIX HAS ISSUED A BLOWING DUST 
ADVISORY...WHICH IS IN EFFECT UNTIL 11 PM MST THIS EVENING. AN 
EXCESSIVE HEAT WARNING REMAINS IN EFFECT UNTIL 8 PM MST 
WEDNESDAY.  
 
* AFFECTED AREA...PHOENIX METROPOLITAN AREA...ESPECIALLY THE 
  SOUTHEAST VALLEY. 
 
* TIMING...UNTIL 11 PM.  
 
* WINDS...SOUTHEAST 20 TO 30 MPH...WITH GUSTS TO NEAR 40 MPH.  
 
* VISIBILITY...BELOW 1 MILE AT TIMES MAINLY SOUTHEAST VALLEY 
 
* IMPACTS...SUDDENLY REDUCED VISIBILITIES ON ROADWAYS WILL CREATE 
  DANGEROUS DRIVING CONDITIONS. MULTI-CAR PILEUPS ARE MORE LIKELY 
  DURING BLOWING DUST EVENTS.  
 
PRECAUTIONARY/PREPAREDNESS ACTIONS... 
 
BE READY FOR A SUDDEN DROP IN VISIBILITY. IF YOU ENCOUNTER BLOWING 
DUST 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. 
 
REMEMBER...PULL ASIDE...STAY ALIVE. 
 
 
SHORT TERM FORECAST 
NATIONAL WEATHER SERVICE PHOENIX AZ 
1256 AM MST WED AUG 15 2012 
 
AZZ020-025-CAZ031>033-151100- 
LOWER COLORADO RIVER VALLEY AZ-YUMA/MARTINEZ LAKE AND VICINITY- 
LOWER COLORADO RIVER VALLEY CA-RIVERSIDE COUNTY/EASTERN DESERTS- 
IMPERIAL COUNTY- 
INCLUDING THE CITIES OF...EHRENBERG...PARKER...FORTUNA FOOTHILLS... 
SAN LUIS...SOMERTON...YUMA...BLYTHE...CHIRIACO SUMMIT... 
DESERT CENTER...EAGLE MOUNTAIN...BRAWLEY...CALEXICO...EL CENTRO... 
GLAMIS...IMPERIAL...AND THE SALTON SEA 
1256 AM MST WED AUG 15 2012 /1256 AM PDT WED AUG 15 2012/ 
 
.NOW... 
GUSTY WINDS FROM DISTANT THUNDERSTORMS WILL CONTINUE TO GENERATE 
AREAS OF BLOWING DUST WITH REDUCED VISIBILITIES LESS THAN 3 MILES AS 
WELL AS INCREASING WINDS...GUSTS NEAR 40 MPH...THROUGH THE OVERNIGHT 
HOURS UNTIL 4 AM. A STRAY ISOLATED THUNDERSTORM IS NOT OUT OF THE QUESTION. 
 
SHORT TERM FORECAST 
NATIONAL WEATHER SERVICE SAN DIEGO CA 
215 AM PDT WED AUG 15 2012 
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CAZ061-151100- 
COACHELLA VALLEY- 
215 AM PDT WED AUG 15 2012 
 
.NOW... 
THROUGH 4 AM...OUTFLOW FROM THUNDERSTORMS OVER NORTHWEST MEXICO 
WILL MOVE NORTHWESTWARD ACROSS THE COACHELLA VALLEY WITH SOUTHEAST 
WIND GUSTS TO AROUND 30 MPH AND AREAS OF BLOWING SAND AND DUST. 
 
CAZ062-151100- 
SAN DIEGO COUNTY DESERTS- 
215 AM PDT WED AUG 15 2012 
 
.NOW... 
THROUGH 4 AM...OUTFLOW FROM THUNDERSTORMS OVER NORTHWEST MEXICO 
WILL MOVE NORTHWESTWARD ACROSS THE AREA WITH SOUTHEAST 
WIND GUSTS TO AROUND 30 MPH AND AREAS OF BLOWING SAND AND DUST. 
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