
 

 

 

 
Protecting the Environment, Preserving the Enchantment 

Exceptional Events Demonstration 2009 
Particulate Matter Exceedances in Southern New Mexico due to Natural Events  

 
 
 
 
 
 
 
 
 
 
 

Air Quality Bureau 
 
 

March 2012 
 
 
 



 

i | N M  E x c e p t i o n a l  E v e n t s  D e m o n s t r a t i o n  2 0 0 9  
 

 
 

 
 

This document was prepared by the New Mexico Environment Department’s Air Quality 
Bureau. This document is available for review at the website located at 

www.nmenv.state.nm.us/aqb or in person at the addresses listed below.  Public comment on this 
document was accepted from January 20, 2012 to February 29, 2012.  For further information 

please contact the department by phone, email or in writing at: 
 

Michael Baca 
Environmental Analyst 

NMED AQB 
1170 N. Solano St. Ste. M 

Las Cruces, NM 88001 
michael.baca1@state.nm.us  

Phone: (575) 524-6300 
 

or 
 

NMED AQB 
Planning Section 

1301 Siler Rd. Bldg. B 
Santa Fe, NM 87507 

Phone: (505) 476-4300 
 
 
 

  

http://www.nmenv.state.nm.us/aqb�
mailto:michael.baca1@state.nm.us�


 

ii | N M  E x c e p t i o n a l  E v e n t s  D e m o n s t r a t i o n  2 0 0 9  
 

Table of Contents 
1 INTRODUCTION ................................................................................................................. 1 

1.1 Purpose ............................................................................................................................. 1 
2 BACKGROUND .................................................................................................................... 2 

2.1  Exceptional Events Rule .................................................................................................. 2 
2.2 Geography, Topography, and Climate ............................................................................. 2 
2.3 Monitoring Network and Data Collection ........................................................................ 3 
2.4 History of PM10 Exceedances and Background Concentrations in Doña Ana County .... 4 
2.5 Doña Ana and Luna Counties NEAPs ............................................................................. 6 
2.6 Sources of Windblown Dust ............................................................................................ 8 
2.7 Meteorological Conditions for High Wind Blowing Dust Days ...................................... 8 

3 HIGH WIND EXCEPTIONAL EVENT: January 26, 2009 ........................................... 11 
3.1 Summary of Event .......................................................................................................... 11 
3.2 Is Not Reasonably Controllable or Preventable ............................................................. 12 

3.2.1 Suspected Source Areas and Categories Contributing to the Event ............................. 12 
3.2.2 Sustained and Instantaneous Wind Speeds ................................................................... 12 
3.2.3 Recurrence Frequency .................................................................................................. 13 
3.2.4 Controls Analysis ......................................................................................................... 14 

3.4 Historical Fluctuations Analysis .................................................................................... 15 
3.4.1 Annual and Seasonal 24-hour Average Fluctuations ................................................... 15 

3.5 Clear Causal Relationship .............................................................................................. 18 
3.6 Affects Air Quality ......................................................................................................... 20 
3.7 Natural Event.................................................................................................................. 20 
3.8 No Exceedance but for the Event ................................................................................... 20 

4 HIGH WIND EXCEPTIONAL EVENT: February 10, 2009 ......................................... 21 
4.1 Summary of Event .......................................................................................................... 21 
4.2 Is Not Reasonably Controllable or Preventable ............................................................. 22 

4.2.1 Suspected Source Areas and Categories Contributing to the Event ............................. 22 
4.2.2 Sustained and Instantaneous Wind Speeds ................................................................... 22 
4.2.3 Recurrence Frequency .................................................................................................. 23 
4.2.4 Controls Analysis ......................................................................................................... 24 

4.4 Historical Fluctuations Analysis .................................................................................... 25 
4.4.1 Annual and Seasonal 24-hour Average Fluctuations ................................................... 25 

4.5 Clear Causal Relationship .............................................................................................. 31 



 

iii | N M  E x c e p t i o n a l  E v e n t s  D e m o n s t r a t i o n  2 0 0 9  
 

4.6 Affects Air Quality ......................................................................................................... 35 
4.7 Natural Event.................................................................................................................. 35 
4.8 No Exceedance but for the Event ................................................................................... 35 

5 HIGH WIND EXCEPTIONAL EVENT: March 7, 2009 ................................................ 36 
5.1 Summary of Event .......................................................................................................... 36 
5.2 Is Not Reasonably Controllable or Preventable ............................................................. 37 

5.2.1 Suspected Source Areas and Categories Contributing to the Event ............................. 37 
5.2.2 Sustained and Instantaneous Wind Speeds ................................................................... 37 
5.2.3 Recurrence Frequency .................................................................................................. 38 
5.2.4 Controls Analysis ......................................................................................................... 39 

5.4 Historical Fluctuations Analysis .................................................................................... 40 
5.4.1 Annual and Seasonal 24-hour Average Fluctuations ................................................... 40 

5.5 Clear Causal Relationship .............................................................................................. 46 
5.6 Affects Air Quality ......................................................................................................... 50 
5.7 Natural Event.................................................................................................................. 50 
5.8 No Exceedance but for the Event ................................................................................... 50 

6 HIGH WIND EXCEPTIONAL EVENT: March 23, 2009 .............................................. 51 
6.1 Summary of Event .......................................................................................................... 51 
6.2 Is Not Reasonably Controllable or Preventable ............................................................. 52 

6.2.1 Suspected Source Areas and Categories Contributing to the Event ............................. 52 
6.2.2 Sustained and Instantaneous Wind Speeds ................................................................... 52 
6.2.3 Recurrence Frequency .................................................................................................. 53 
6.2.4 Controls Analysis ......................................................................................................... 54 

6.4 Historical Fluctuations Analysis .................................................................................... 55 
6.4.1 Annual and Seasonal 24-hour Average Fluctuations ................................................... 55 

6.5 Clear Causal Relationship .............................................................................................. 58 
6.6 Affects Air Quality ......................................................................................................... 61 
6.7 Natural Event.................................................................................................................. 61 
6.8 No Exceedance but for the Event ................................................................................... 61 

7 HIGH WIND EXCEPTIONAL EVENT: March 26, 2009 .............................................. 62 
7.1 Summary of Event .......................................................................................................... 62 
7.2 Is Not Reasonably Controllable or Preventable ............................................................. 63 

7.2.1 Suspected Source Areas and Categories Contributing to the Event ............................. 63 
7.2.2 Sustained and Instantaneous Wind Speeds ................................................................... 63 



 

iv | N M  E x c e p t i o n a l  E v e n t s  D e m o n s t r a t i o n  2 0 0 9  
 

7.2.3 Recurrence Frequency .................................................................................................. 64 
7.2.4 Controls Analysis ......................................................................................................... 65 

7.4 Historical Fluctuations Analysis .................................................................................... 66 
7.4.1 Annual and Seasonal 24-hour Average Fluctuations ................................................... 66 

7.5 Clear Causal Relationship .............................................................................................. 70 
7.6 Affects Air Quality ......................................................................................................... 74 
7.7 Natural Event.................................................................................................................. 74 
7.8 No Exceedance but for the Event ................................................................................... 74 

8 HIGH WIND EXCEPTIONAL EVENT: April 8, 2009 .................................................. 75 
8.1 Summary of Event .......................................................................................................... 75 
8.2 Is Not Reasonably Controllable or Preventable ............................................................. 76 

8.2.1 Suspected Source Areas and Categories Contributing to the Event ............................. 76 
8.2.2 Sustained and Instantaneous Wind Speeds ................................................................... 76 
8.2.3 Recurrence Frequency .................................................................................................. 77 
8.2.4 Controls Analysis ......................................................................................................... 78 

8.4 Historical Fluctuations Analysis .................................................................................... 79 
8.4.1 Annual and Seasonal 24-hour Average Fluctuations ................................................... 79 

8.5 Clear Causal Relationship .............................................................................................. 83 
8.6 Affects Air Quality ......................................................................................................... 88 
8.7 Natural Event.................................................................................................................. 88 
8.8 No Exceedance but for the Event ................................................................................... 88 

9 HIGH WIND EXCEPTIONAL EVENT: August 4, 2009 ............................................... 89 
9.1 Summary of Event .......................................................................................................... 89 
9.2 Is Not Reasonably Controllable or Preventable ............................................................. 90 

9.2.1 Suspected Source Areas and Categories Contributing to the Event ............................. 90 
9.2.2 Sustained and Instantaneous Wind Speeds ................................................................... 90 
9.2.3 Recurrence Frequency .................................................................................................. 91 
9.2.4 Controls Analysis ......................................................................................................... 92 

9.4 Historical Fluctuations Analysis .................................................................................... 93 
9.4.1 Annual and Seasonal 24-hour Average Fluctuations ................................................... 93 

9.5 Clear Causal Relationship .............................................................................................. 96 
9.6 Affects Air Quality ............................................................................................................ 101 
9.7 Natural Event................................................................................................................ 101 
9.8 No Exceedance but for the Event ................................................................................. 101 



 

v | N M  E x c e p t i o n a l  E v e n t s  D e m o n s t r a t i o n  2 0 0 9  
 

10 HIGH WIND EXCEPTIONAL EVENT: October 27, 2009 ...................................... 102 
10.1 Summary of Event ........................................................................................................ 102 
10.2 Is Not Reasonably Controllable or Preventable ........................................................... 103 

10.2.1 Suspected Source Areas and Categories Contributing to the Event ......................... 103 
10.2.2 Sustained and Instantaneous Wind Speeds ............................................................... 103 
10.2.3 Recurrence Frequency .............................................................................................. 104 
10.2.4 Controls Analysis ..................................................................................................... 105 

10.4 Historical Fluctuations Analysis .................................................................................. 106 
10.4.1 Annual and Seasonal 24-hour Average Fluctuations ............................................... 106 

10.5 Clear Causal Relationship ............................................................................................ 109 
10.6 Affects Air Quality ....................................................................................................... 112 
10.7 Natural Event................................................................................................................ 112 
10.8 No Exceedance but for the Event ................................................................................. 112 

11 HIGH WIND EXCEPTIONAL EVENT: October 28, 2009 ...................................... 113 
11.1 Summary of Event ........................................................................................................ 113 
11.2 Is Not Reasonably Controllable or Preventable ........................................................... 114 

11.2.1 Suspected Source Areas and Categories Contributing to the Event ......................... 114 
11.2.2 Sustained and Instantaneous Wind Speeds ............................................................... 114 
11.2.3 Recurrence Frequency .............................................................................................. 115 
11.2.4 Controls Analysis ..................................................................................................... 116 

11.4 Historical Fluctuations Analysis .................................................................................. 117 
11.4.1 Annual and Seasonal 24-hour Average Fluctuations ............................................... 117 

11.5 Clear Causal Relationship ............................................................................................ 120 
11.7 Natural Event................................................................................................................ 123 
11.8 No Exceedance but for the Event ................................................................................. 123 

12 HIGH WIND EXCEPTIONAL EVENT: December 8, 2009..................................... 124 
12.1 Summary of Event ........................................................................................................ 124 
12.2 Is Not Reasonably Controllable or Preventable ........................................................... 125 

12.2.1 Suspected Source Areas and Categories Contributing to the Event ......................... 125 
12.2.2 Sustained and Instantaneous Wind Speeds ............................................................... 125 
12.2.3 Recurrence Frequency .............................................................................................. 126 
12.2.4 Controls Analysis ..................................................................................................... 127 

12.4 Historical Fluctuations Analysis .................................................................................. 128 
12.4.1 Annual and Seasonal 24-hour Average Fluctuations ............................................... 128 



 

vi | N M  E x c e p t i o n a l  E v e n t s  D e m o n s t r a t i o n  2 0 0 9  
 

12.5 Clear Causal Relationship ............................................................................................ 132 
12.6 Affects Air Quality ....................................................................................................... 136 
12.7 Natural Event................................................................................................................ 136 
12.8 No Exceedance but for the Event ................................................................................. 136 

13 REFRENCES ................................................................................................................. 137 
APPENDIX A ............................................................................................................................ 138 
APPENDIX B ............................................................................................................................ 143 
APPENDIX C ............................................................................................................................ 148 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

1 | N M  E x c e p t i o n a l  E v e n t s  D e m o n s t r a t i o n  2 0 0 9  
 

1 INTRODUCTION 
 
1.1 Purpose 
 
The New Mexico Environment Department (NMED) Air Quality Bureau (AQB) recorded 
sixteen exceedances on nine days (Table 1-1) of the National Ambient Air Quality Standard 
(NAAQS) for Particulate Matter with an aerodynamic diameter of 10 microns or less (PM10).  
The PM10 NAAQS is set at a 24-hour average of 150 µg/m3 measured from midnight to 
midnight, not to be exceeded more than one day per year based on a three year rolling average.  
The evidence presented in this document substantiates the AQB’s request to exclude exceedance 
data from the PM10 NAAQS attainment determination for Doña Ana and Luna Counties in 
southern New Mexico.  Exceedances of the standard were recorded at five of the seven 
monitoring sites operated in Doña Ana and Luna Counties using the Federal Equivalent Method 
(FEM) Tapered Element Oscillating Microbalance (TEOM) continuous PM10 instruments.  Table 
1-1 lists the dates, monitoring sites and 24-hour averages of the exceedances requested for 
exclusion when the U.S. Environmental Protection Agency (EPA) makes the determination of 
whether or not Doña Ana County meets the PM10 NAAQS. The elevated levels of PM10 recorded 
on the dates highlighted below were due to natural events, more specifically, high winds and 
blowing dust that became entrained in the air and transported to the monitoring site. 
   

 
6CM 6ZG  6ZK  6ZL  6WM  6ZM  7E 

DATE Anthony SPCY Chaparral Holman 
West 
Mesa Desert View 

 
Deming 

1/26/2009 190 100 80 50 20 80 30 
2/10/2009 250 190 170 140 50 90 10 
3/7/2009 210 200 200 40 20 150*  20 
3/23/2009 60 50 50 180 50 50 50 
3/26/2009 120 210 70 190 50 120 80 
4/8/2009 140 170 190 110 40 120 70 
8/4/2009 50 60 190 30 30 80 30 
10/27/2009 50 50 160 20 30 -- 70 
10/28/2009 40/30W 40/20W 60 80 90 40 240/20W† 
12/8/2009 180 50 270 40 50 50 60 

Table 1-1. 2009 PM10 exceedances caused by windblown dust are shaded orange.  The 24-hour average values are rounded to the nearest 
10 with units in µg/m3. All values recorded by TEOM instruments unless followed by a W indicating a value recorded using Wedding 
instruments.  
*Not an exceedance due to rounding conventions defined in the PM10 NAAQS at 40 CFR Part 50.  
†The Deming FRM Wedding monitor (7D) is not collocated with the Deming FEM TEOM (7E).    
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2 BACKGROUND 
 
2.1  Exceptional Events Rule 
 
On March 22, 2007, the EPA adopted its final rule for state and local air quality management 
agencies regarding the review and handling of certain air quality monitoring data (72 FR 13560).  
The regulation, “Treatment of Data Influenced by Exceptional Events”, or more commonly 
called the Exceptional Events Rule (EER), became effective on May 22, 2007 (40 CFR Part 
50.14). The EER allows the EPA to exclude data affected by an exceptional event that caused an 
exceedance of a NAAQS when determining an area's ability to meet the standard for a given 
criteria pollutant.  The rule does not include specific requirements concerning the type or level of 
evidence an agency must provide due to the wide range of events and circumstances that are 
covered under the rule.  Hence, EPA determines data exclusion on a case-by-case basis after 
considering the weight of evidence provided in a demonstration.  The procedural requirements of 
the EER are: 
 

1. flagging of data in EPA’s Air Quality System (AQS) database by air quality management 
agencies, 

2. submission of demonstrations proving an exceptional event caused an exceedance within 
three years of the calendar quarter in which it was recorded, and 

3. EPA placing a concurrence flag in AQS for those dates that are exceptional events.  
  

In order for EPA to concur on a demonstration and exclude data under the EER, six technical 
elements must be met.  These elements include: 
 

1. whether the event in question was not reasonably controllable or preventable (nRCP), 
2. whether there was a clear causal relationship (CCR), 
3. whether there would have been no exceedance or violation but for the event in question 

(NEBF), 
4. whether the event affects air quality (AAQ), 
5. whether the event was caused by human activity unlikely to reoccur or it was a natural 

event (HAURL/Natural Event), and  
6. whether the event was in excess of normal historical fluctuations (HF). 

 
NMED concludes that the exceedances recorded in 2009 are natural events caused by high winds 
which entrain and transport dust from erodible areas to the monitoring sites.  This report 
demonstrates that the procedural and technical requirements have been met for excluding data 
due to exceptional events in Doña Ana County for calendar year 2009. 
 
2.2 Geography, Topography, and Climate 

  
The Rio Grande River runs through the 3,804 square miles comprising Doña Ana County, 
extending from the northwest corner to the south-central border where Sunland Park, New 
Mexico, El Paso, Texas and Ciudad Juárez, Mexico come together. The Rio Grande River forms 
the heavily agricultural Rincon (northern) and Mesilla (southern) Valleys in Doña Ana County 
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continuing southeastward through the El Paso and Juarez Valleys  along the entire length of the 
United States-Mexico border, eventually discharging into the Gulf of Mexico. 
  
The area within and surrounding the county is topographically diverse and includes mountain 
ranges, hills, valleys and deserts.  The elevation range for the county is 3,730 feet at the valley 
floor in the south to 9,012 feet at the peak of the Organ Mountains.   The Organ Mountains lay in 
a north-south direction spanning the eastern side of the county and separates the Mesilla Valley 
from White Sands Missile Range (WSMR) and White Sands National Monument.  The western 
half of Doña Ana County is formed by an elevated desert plateau (West Mesa) that extends west 
through Luna County along the international border in the northern Chihuahuan Desert into 
Arizona. 
 
Where New Mexico, Texas and Mexico meet, Mount Cristo Rey lays south of Sunland Park 
between the Franklin Mountains on the east and the Sierra Juarez Mountains to the southwest.  
Previous air quality studies in the air shed indicate that this topography dictates wind flow 
patterns carrying air masses from El Paso and Ciudad Juarez into Sunland Park. 
 
Doña Ana County has a mild, semiarid climate with light precipitation, abundant sunshine, low 
relative humidity, and a large daily and annual temperature range.  Annual precipitation averages 
9.35 inches with 3.7 inches of snowfall in Las Cruces to 8.71 inches and 5.9 inches of snowfall 
near El Paso (WRCC, 2011).  Windstorms are common during the late winter and spring months.  
Due to these high velocity winds, Luna and Doña Ana Counties experience the majority of PM10 
exceedances in the state.  Most high wind events are driven by synoptic scale weather activity 
with much less frequent storms occurring due to mesoscale systems (Novlan et al., 2007).  These 
periods of high wind may exceed average hourly wind speeds of 30 miles per hour (mph) for 
several hours and reach peak speeds of 60 mph or more (Aaboe et al., 1998-2007).  Blowing dust 
and soil erosion originate from the numerous exposed and susceptible desert areas. Winds 
predominately blow from the southeast in summer, from the west in winter, and from the west-
southwest in spring.  However, local surface wind directions vary greatly because of local 
topography and mountain and valley breezes.   
 
2.3 Monitoring Network and Data Collection 
 
The AQB operates a State and Local Air Monitoring Stations (SLAMS) network to measure the 
concentration of criteria pollutants (Table 2-1).  The Bureau maintains six PM10 monitoring sites 
in Doña Ana County and two in Luna County to track windblown dust in southern New Mexico.  
All monitoring sites are equipped with continuous FEM TEOM instruments while the Anthony 
and Sunland Park City Yards (SPCY) sites have collocated filter-based Federal Reference 
Method (FRM) Hi-Volume Wedding Monitors. The monitoring network in Doña Ana County 
can be split into the Las Cruces (northern) and Paso del Norte (southern) area.  The West Mesa 
and Holman monitoring sites are in Las Cruces with the rest of the monitoring sites surrounding 
the borders with Texas and Mexico in the south (Figure 2-1).  The FEM TEOM and FRM 
Wedding monitors are not collocated in Deming.    
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Site Name AIRS Number Latitude  (d-m-s) Longitude (d-m-s) 
6ZL Holman 35-013-0019 32-25-29.69 106-40-26.62 
6ZK Chaparral 35-013-0020 32-02-27.48 106-24-33.09 
6CM Anthony 35-013-0016 32-00-11.54 106-35-57.67 
6ZG SPCY 35-013-0017 31-47-49.91 106-33-24.17 
6ZM Desert View 35-013-0021 31-47-46.32 106-35-02.13 
6WM West Mesa 35-013-0024 32-16-39.9 106-51-49.68 
7E Deming 35-029-0003 32-15-20.99 107-43-21.58 
7D Deming 35-036-0001 32-16-7.86 107-45-29.32 

Table 2-1.  PM10 Monitoring sites with SLAMS designations in southern New Mexico.  
 
Monitoring data is quality controlled and assured within the department and submitted to AQS 
by the end of the following quarter in which it was recorded.  Flags are placed on exceedances of 
the NAAQS and reasons behind the monitored concentration are investigated to determine if it 
was caused by an exceptional event.  If EPA concurs with a state’s flag and subsequent 
demonstration of an exceptional event, that monitoring data is not used to determine attainment 
of the NAAQS for each criteria pollutant.  
  

 
Figure 2-1. PM10 monitoring sites with topographical and geographical features of New Mexico’s southern border.   
 
2.4 History of PM10 Exceedances and Background Concentrations in Doña 
Ana County 
 
The NMED AQB has documented blowing dust episodes caused by high winds for over twenty 
years.  In March of 1988 the AQB established an air quality monitoring site in southern Doña 
Ana County in Anthony, NM.   Due to the recorded exceedances, the EPA designated the 
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Anthony area as nonattainment for the PM10 NAAQS in 1991.  During the 1990’s and 2000’s the 
monitoring network expanded throughout Doña Ana County and the AQB continued to record 
exceedances of the standard. Recognizing that these exceedances were caused by uncontrollable 
windblown dust events, EPA allowed the AQB to develop a Natural Event Action Plan (NEAP) 
to protect public health in lieu of expanding the nonattainment area.   
 
Exceedances caused by high wind blowing dust storms can occur any time of year but the 
majority of these events occur from late winter through early summer.  From 2003-2008 the 
AQB recorded 255 high wind blowing dust PM10 exceedances on 107 days (Wedding and 
TEOM data). The majority of these exceedances occurred during the windy season from March 
to June (Figure 2-2).  Averaged over 2003-2008, NMED monitored 42 exceedances on 18 days 
per year.  In 2008 the AQB monitored 102 high wind blowing dust exceedances of the 24-hour 
average PM10 NAAQS on 30 days during the year.  This was by far the most exceedances 
recorded by the AQB in a single year. 
 

 
 
Figure 2-2. PM10 Exceedances by year and season.  Data includes the Deming monitoring site in Luna County.   
 
To establish normal historical fluctuations and background concentrations, the AQB conducted 
statistical analyses of 24-hour average PM10 concentrations, hourly PM10 concentrations, average 
hourly wind gust and speeds, as well as frequency distributions for suspected high wind blowing 
dust events for the six years preceding 2009 (2003-2008 when available). As used here normal 
historical fluctuations and background concentrations means days that did not have suspected 
natural events from 2003-2008.  Suspected natural events are those days for which NMED 
submitted documentation and analysis to EPA under the NEAP or EER. 
 
Table 2-2 shows that 99% percent of 24-hour average PM10 monitored concentrations in Doña 
Ana County fell below the corresponding NAAQS of 150 µg/m3.  For most monitoring sites, the 
measured concentrations fall well below this level. The only monitoring site that records 1% of 
days with concentrations approaching the standard is at SPCY.  NMED suspects that these 
elevated levels are caused by unpaved roads in Ciudad Juárez, Mexico (Claiborn et al., 2000; 
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DuBois et al., 2009; Li et al., 2005).  Figure 2-3 shows that the exceedances recorded in 2009 are 
well above background levels. 
 

 Anthony Chaparral Deming Desert View Holman SPCY West Mesa 
Max 147 149 152 150 153 212 153 

99th Percentile 123 118 96 121 121 146 88 
95th Percentile 88 65 57 89 62 110 47 
75th Percentile 56 35 29 48 35 61 23 
50th Percentile 38 24 19 34 23 39 15 

Mean 42 28 23 38 27 47 19 
25th Percentile 24 15 12 21 14 24 10 
5th Percentile 12 6 6 10 6 11 5 

Table 2-2. 24-hour average data from 2003-2008 for monitoring sites in southern New Mexico. Data was downloaded from the AQS Data 
Mart. Desert View data is only for August 2007-2008.  
 

Figure 2-3. Historical data distributions for 2003-2008 except for Desert View (2007-2008) and Holman (2004-2008).  The top whisker 
represents the 95th percentile of data.     
 
2.5 Doña Ana and Luna Counties’ NEAPs  
 
Since 1977, EPA has recognized the need to review and handle air quality data for which the 
normal planning and regulatory processes are not appropriate (72 FR 13562).  Prior to the 
implementation of the EER, EPA policy and guidance dictated the handling of data affected by 
an exceptional event.  The policy most pertinent to New Mexico was outlined in the May 30, 
1996 Natural Events Policy (NEP).  This policy addressed exceedances PM10 NAAQS that are 
caused by natural events such as high winds and wildfires.   
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Similar to the EER, the NEP allowed the exclusion of ambient air quality monitoring data 
affected by natural events from attainment determinations, if certain requirements were met.  The 
AQB managed its air quality monitoring data under this policy until the implementation of the 
EER (1996-2007).  Many of the provisions of the NEP are included in the EER.  
 
The NEP set procedures for the development of a NEAP to protect public health in areas where 
the PM10 NAAQS may be violated due to uncontrollable natural events.  The Luna and Doña 
Ana County NEAPs were developed based on the following five major elements: 
 
 1)  protect public health; 
 2)  public education and awareness; 
   3)  documentation and analysis of exceedances; 
 4)  use of Best Available Control Measures (BACM); and   
 5)  five-year review and evaluation of plan. 
 
The NEAPs for Doña Ana and Luna Counties were approved by EPA in 2000 and 2003 
respectively. Under the NEAPs, the AQB provided documentation and analysis to EPA for 
exceedances of the PM10 NAAQS caused by high wind dust events from 1996-2007.  In order for 
EPA to exclude these exceedances from consideration when determining nonattainment 
designations, the AQB’s documentation had to demonstrate a clear causal relationship (CCR) 
between the measured exceedance and the natural event and that there would have been no 
exceedance but for the event (NEBF). 
 
Another important element of the NEAPs required the identification of significant anthropogenic 
sources of dust and application of Best Available Control Measures (BACM) for these sources.  
BACM are control methods that can be used to reduce or eliminate windblown dust in areas 
where natural soils have been disturbed and are prone to wind erosion.  To determine what 
constitutes BACM for a particular community and source, a number of factors must be 
considered.  These factors include the sources of anthropogenic dust, when these sources are 
present, the available measures to control dust emissions, and the cost of these measures 
compared to their effectiveness at dust control.  Due to the varied landscape and activities in the 
two counties, BACM for PM10 were determined on a case-by-case basis considering 
technological and economic feasibility of implementing each mitigation technique.  The largest 
emission sources include the natural desert terrain, paved and unpaved roads, agriculture, and 
construction. 
 
Under the Luna and Doña Ana Counties’ NEAPs, the local governments developed wind erosion 
control ordinances based on BACM in 2000.  Luna County and the City of Deming have had 
their ordinances in place since 2004. Through the efforts of developing the NEAPs, 
Memorandums of Agreement (MOAs) or Memorandums of Understanding (MOUs) between the 
state and large land managers (New Mexico State University, WSMR, Ft. Bliss, etc.) were 
signed.  The ordinances and MOUs adopted by each jurisdiction focused on the controllable 
anthropogenic sources identified in each BACM analysis.  Luna and Doña Ana Counties’ 
NEAPs were not adopted under New Mexico’s State Implementation Plan; therefore the AQB 
does not have the authority to require or enforce BACM in these counties.   
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For documentation and analysis under the NEAPs, NMED considered the occurrence of peak 
wind gusts greater than 18 meters per second (~40 miles per hour) to be sufficient evidence, by 
itself, that an exceedance was caused by high wind. This wind gust criterion was determined by 
analysis of data for the 101 exceedances which occurred during the years 1999 and 2000, and 
which were shown by detailed analysis to have been caused by high wind (Aaboe et al., 1998-
2007).  For days when an exceedance was recorded at a monitoring site that did not have 18 m/s 
wind gusts, NMED created time series plots of wind data and PM10 to demonstrate that a natural 
event occurred and an exceedance was caused by high wind. Along with these time series plots, 
news reports, pictures, satellite images, and data from other jurisdictions (TCEQ-El Paso) that 
monitored exceedances on the same day were supplied as supporting evidence of a natural event 
(Aaboe et al., 1998-2007).  
 
For more information, copies of the Doña Ana and Luna County NEAPs as well as 
documentation and analysis for past natural events resulting in PM exceedances may be found on 
our website at www.nmenv.state.nm.us/aqb.  Alternatively, requests for hard copies may be 
made to the AQB in Santa Fe. 
 
2.6 Sources of Windblown Dust 
 
Many features of the Chihuahuan Desert contribute to the soil’s susceptibility to erosion, 
including:  aridity, sparse vegetative cover, low soil moisture and large areas of exposed and 
fragile soil.  The largest sources of blowing dust are playas (dry lake beds) and disturbed desert 
located in southeastern Arizona, southern New Mexico, west Texas and northern Mexico.  In 
Doña Ana County, windblown dust from desert land is by far the most prominent source of PM10 
accounting for nearly 85% of emissions (Table 2-3).  An emissions inventory has not been 
conducted for Luna County. 
 
Area and Mobile Sources PM10 Emissions (Tons/year) PM2.5 Emissions (Tons/year) 
Wind Erosion 49,242.5 10,833.3 
Unpaved Roads 6,166.9 922.5 
Paved Roads 1,119.9 153.3 
Agriculture 470.7 142.6 
Construction 294.2 61.2 
Quarrying and Mining 159.2 31.8 
Total 58,141.7 12,759.4 

Table 2-3. Emission data collected from the 2004 area and mobile emission inventory for Doña Ana County (EPA’s ATLAS Project). 
 
2.7 Meteorological Conditions for High Wind Blowing Dust Days 

 
There are three weather systems which create wind storms capable of producing windblown dust 
in New Mexico (Comet, 2010; Novlan et al., 2007).  Two of these are large scale or synoptic 
weather systems. These weather systems often affect entire states and can be large enough to 
cover multiple states.  The other meteorological condition is called a small or mesoscale weather 
system.  The first and most common weather system creating windblown dust is synoptic scale 
Pacific cold fronts that frequently pass through New Mexico during the fall, winter and spring 
(Figure 2-4).  Surface winds flow from a west to southwest direction during these conditions.  

http://www.nmenv.state.nm.us/aqb�
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The next most common cause of high wind blowing dust episodes is synoptic scale cold fronts 
from the north or east, also known as backdoor cold fronts.  The last and least frequent cause of 
windblown dust events are mesoscale storms caused by thunderstorm outflow fronts and dry or 
wet microbursts.  These storms, known as haboobs, occur during the monsoon season in the 
summer months when southern New Mexico receives the majority of its annual precipitation.  
August 4, 2009 is the only day when a thunderstorm caused a high wind and blowing dust event.   
No backdoor cold fronts caused high winds and blowing dust in 2009.  The rest of the days had 
high winds caused by the passage of a Pacific cold front.  
 

Figure 2-4. Surface weather map depicting the Pacific cold front that passed through New Mexico on April 9, 2008.  Winds flow 
perpendicular to the isobars of constant pressure from high to low pressure on the map (red lines).    
 
The optimal meteorological conditions for high wind blowing dust days in southern New Mexico 
occur when passage of an upper level trough of low pressure (Figure 2-5) and a Pacific cold front 
on the surface pass through the region at the same time on days with high velocity winds aloft 
and at the surface, minimal cloud cover, low relative humidity, and maximum temperature 
(Novlan et al, 2007).  As the surface pressure and density gradient begins to form due to the 
upper level trough and surface cold front passage, daytime heating of the surface creates a 
mixing layer that allows for entrainment of dust as well as downward mixing of strong winds 
aloft, further enhancing wind speeds at the surface.  If the surface winds cross the vast sources of 
dust in the area with the right angle and speed, a high potential for entraining and transporting 
dust occurs.  There are many variations of this scenario and weather conditions that may cause 
high wind and blowing dust at different intensities.            
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Figure 2-5. The upper air pattern associated with the Pacific cold front that passed through New Mexico on April 9, 2008.  Winds flow 
parallel to the isobars on the upper air map (brown lines). 
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3 HIGH WIND EXCEPTIONAL EVENT: January 26, 2009   
 
3.1 Summary of Event   
 
High winds and blowing dust caused an exceedance of the PM10 NAAQS at the AQB’s Anthony 
monitoring site on January 26, 2009.  The 24-hour average was recorded by a FEM TEOM 
continuous monitor, with a midnight-to-midnight 24-hour average concentration of 190 µg/m3, 
after rounding to the nearest 10 µg/m3.  This data has been submitted to AQS and flagged as a 
high wind natural event under the EER.  Although no other monitoring site recorded an 
exceedance, elevated PM10 concentrations were measured at SPCY, Chaparral and Desert View 
monitoring sites (Figure 3-1).   
 
The event that occurred on this day is unique as the weather conditions that caused high winds 
did not follow the typical passage of a Pacific cold front.  The cold front passed through New 
Mexico and became a stationary front for several days.  Winds blew from a predominantly 
southwesterly direction throughout the entire border region, crossing over desert and 
anthropogenic sources within New Mexico and Mexico.  The co-occurrence of high winds and 
elevated levels of blowing dust, little to no point sources in the area, and the high hourly and 
daily PM10 concentrations support the assertion that this was an exceptional event, specifically a 
natural event caused by high wind and blowing dust.    
 

 
Figure 3-1. 24-hour averages for the four days before and after the suspected high wind event.  Averages measured using TEOM 
instruments at monitoring sites in Doña Ana County.   
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3.2 Is Not Reasonably Controllable or Preventable  
 
3.2.1 Suspected Source Areas and Categories Contributing to the Event 
   
Sources of windblown dust contributing to this exceedance include the undisturbed desert, 
agricultural lands and unpaved roads in Doña Ana County and northern Mexico.  During January 
most agricultural lands have not been disturbed since the fall harvest.  Much of the residential 
and commercial development in Doña Ana County has occurred in Las Cruces where city 
ordinance requires BACM. 
 
3.2.2 Sustained and Instantaneous Wind Speeds  
 
EPA has indicated that 11.2 m/s (25 mph) would be used as the default entrainment threshold for 
natural events caused by high wind and blowing dust (EPA, 2011).  NMED has found that a 
sustained hourly wind speed lasting two hours or more of 6 m/s with instantaneous wind gusts of 
12 m/s or more can create blowing dust in the border region (Aaboe et al., 1998-2007; Saxton et 
al., 2000).  On January 26, wind speeds exceeded both of NMED’s presumed threshold velocities 
for dust entrainment at all monitoring sites (Figures 3-2 & 3-3).    
 

Figure 3-2.  Sustained wind speeds at monitoring sites in Doña Ana and Luna Counties on the day of the event.  Wind speeds are sampled 
every other second then averaged over an hour.  The Anthony and West Mesa sites measure wind speed at 2 and 8 meters above grade 
respectively.  All other sites measure wind speed at 10 meters above grade.   
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Figure 3-3.  Maximum wind speeds at monitoring sites in Doña Ana and Luna Counties on the day of the event.  Wind speeds are 
sampled every other second with the maximum of the hourly samples supplied here.  The Anthony and West Mesa sites measure wind 
speed at 2 and 8 meters above grade respectively.  All other sites measure wind speed at 10 meters above grade. 
 
3.2.3 Recurrence Frequency 
 
The Anthony monitoring station can record exceedances at any time of year.  From 2003-2008, 
the FEM TEOM monitor has recorded 57 exceedances and the FRM Wedding monitor has 
recorded five exceedances (Figure 3-4).  This disparity in monitored exceedances is due to the 
FRM Wedding monitor sampling schedule of 1-in-6 days.  The Anthony site records an average 
of 9.5 exceedances per year, with a high of 16 in 2008 and a low of 4 in 2007 and 2005.   
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Figure 3-4.  Exceedances recorded by the FEM TEOM instrument at Anthony.  The FRM Wedding instrument recorded an additional 
five exceedances over the same time period.     
 
3.2.4 Controls Analysis 
 
Implementation of BACM in Doña Ana County has been carried out through the ordinances and 
MOUs adopted under the NEAP.  The ordinances regulate disturbed lands, construction and 
demolition, vacant parking lots and materials handling and transportation.  On this day no other 
unusual PM10 producing activities occurred and anthropogenic emissions remained constant 
before, during and after the event.  The most likely source contributing to the event is the playas 
of northern Mexico.  The southern sites recorded the highest 24-hour averages in the monitoring 
network.  A back-trajectory analysis using the HYSPLIT (Draxler et al., 2011; Rolph, 2011) 
model shows that the air masses traveled from Mexico to the monitors in southern Doña Ana 
County.  The model was run for the eight hours preceding the start of elevated PM10 
concentrations during the event (Figure 3-5).  Controlling dust from the natural desert terrain is 
cost prohibitive and falls outside NMED’s jurisdiction when it is internationally transported.  
NMED concludes that the sources contributing to the event are not reasonably controllable.   
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Figure 3-5.  Back-trajectory model analysis for the event.  The numbers in parenthesis are the 24-hour average PM10 concentration and 
max wind gust respectively.  Each ball represents one hour in the past starting from the 1100 hour.  
 
3.4 Historical Fluctuations Analysis 
 
3.4.1 Annual and Seasonal 24-hour Average Fluctuations 
 
The Anthony site has recorded PM10 exceedances since it was established in 1988.  These 
exceedances can occur during any time of year and are caused by high winds (Figure 3-6).  Most 
exceedances occur from late winter through early summer (February-June) and are usually 
associated with the passage of Pacific cold fronts.  The maximum 24-hour average PM10 
concentration was 403 µg/m3 recorded in 2005.  All exceedances have been caused by high 
winds and natural events demonstrations were submitted to EPA under the NEAP or EER.  
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Figure 3-6.  24-hour average PM10 concentrations by day of year from 2003-2008.  All averages collected using FEM TEOM instrument. 
 
Table 3-1 shows normal historical fluctuations with and without high wind natural events that 
caused exceedances from 2003-2008.  The recorded value for this day (188 µg/m3) is above the 
maximum value recorded when no high wind exceedances are included and is above the 95th 
percentile of all 24-hour averages recorded.    
 

Anthony Max 99th 95th 75th 50th Mean 25th 5th Minimum 

No Events 147 123 88 56 38 42 24 12 4 
Events 403 251 103 58 39 48 25 12 4 

Table 3-1.  24-hour average PM10 data distribution with and without high wind events included.  Only those high wind events that 
resulted in an exceedance were excluded from the analysis.  Data includes FRM Wedding and FEM TEOM data from 2003-2008.   
 
An hourly data distribution analysis was done for PM10 concentrations and wind gust speeds 
(Appendices A and B).  When the hourly data for January 26 is overlaid on the hourly data 
distribution plots it shows that the values recorded during the high wind event exceed the 95th 
percentile for both PM10 and wind gusts (Figures 3-7 and 3-8).  The hourly PM10 values during 
the high wind blowing dust storm far exceed the historical 95th percentile of data.         
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Figure 3-7.  All data recorded using the FEM TEOM monitor.  Data distribution is for hourly values from 2003-2008.  The top whisker 
represents the 95th percentile of data.   
 

 
Figure 3-8.  Wind speed data distribution from 2006-2008 measured at 2 meters.  Data is for the maximum wind gust recorded during 
the hour.     
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3.5 Clear Causal Relationship  
 
A Pacific cold front passed through New Mexico on January 24, 2009.  This cold front turned 
into a stationary front covering the eastern half of the state, persisting through the early morning 
hours of January 28, 2009.  On January 26 an area of low pressure and a surface level trough 
developed in central New Mexico, creating a weak pressure gradient over southeastern Arizona 
and northern Mexico (Figure 3-9).  At the 500 hour an area of low pressure aloft was over the 
state of Nevada.  As the day progressed this low pressure traveled east and aligned itself with 
New Mexico and the surface wind direction (Figure 3-10).  Diurnal heating of the surface 
allowed winds aloft to mix down, increasing the surface wind velocities and provided the 
turbulence required for vertical mixing and entrainment of dust.          
 

 
Figure 3-9.  January 26, 2009 surface weather map depicting the frontal activity and isobars of constant pressure (red lines) for the 1300 
hour MST.  Surface winds flow perpendicular to the isobars from high to low pressure.  
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Figure 3-10.  Upper Air weather map depicting winds aloft with isobars of constant pressure (brown lines).  Winds flow parallel to the 
isobars.    

 
The weather pattern described above generated strong southwesterly winds beginning at the 1100 
hour and lasting through the 1600 hour. During this time frame wind gusts exceeded the 
historical 95th percentile of data as shown in Figure 3-8.  Peak wind gusts ranged from 15 m/s at 
SPCY to 19 m/s at Chaparral and Deming (Figure 3-3).  Sustained hourly average wind speeds 
of 6 m/s were recorded at Anthony during the peak PM10 concentrations of the event (Figure 3-
2).   Blowing dust caused elevated levels of PM10 during the same time frame as high winds as 
demonstrated by the time series plot in Figure 3-11.  As wind gusts exceed the 95th percentile of 
historical data so do hourly PM10 concentrations on this date (1100-1600 hours). 
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 Figure 3-11.  Time series plot of hourly observations showing increased PM10 concentrations as wind speeds and gusts increase.   
  
3.6 Affects Air Quality 
 
The historical fluctuations and clear causal relationship analyses prove that the event in question 
affected air quality on January 26, 2009. 
 
3.7 Natural Event 
 
The CCR and nRCP analyses show that this was a natural event caused by high wind and 
blowing dust.  
 
3.8 No Exceedance but for the Event 
 
The six hourly PM10 values from 1100-1600 hours exceed the 24-hour average standard at 
Anthony [(189 + 554 + 641 + 940 + 1220 + 212) µg/m3 = 3756 µg/m3; (3756 µg/m3)/24 = 156 
µg/m3].  Without the high wind and blowing dust an exceedance would not have been recorded.    
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4 HIGH WIND EXCEPTIONAL EVENT: February 10, 2009   
 
4.1 Summary of Event   
 
High winds and blowing dust caused an exceedance of the PM10 NAAQS at the AQB’s Anthony, 
SPCY, and Chaparral monitoring sites on February 10, 2009.  The 24-hour averages were 
recorded by FEM TEOM continuous monitors. The midnight-to-midnight 24-hour average 
concentrations were 250 µg/m3

 at Anthony, 190 µg/m3
 at SPCY and 170 µg/m3

 at Chaparral.  All 
averages were rounded to the nearest 10 µg/m3.  This data has been submitted to AQS and 
flagged as high wind natural events under the EER.  Although no other monitoring site recorded 
an exceedance, elevated PM10 concentrations were measured at the Holman and Desert View 
monitoring sites (Figure 4-1).   
 
The weather conditions that caused high winds follow the typical scenario with the passage of a 
Pacific cold front.  Winds blew from a predominantly westerly direction throughout the entire 
border region, crossing over desert and anthropogenic sources within New Mexico.  The co-
occurrence of high winds and elevated levels of blowing dust, little to no point sources in the 
area, and the high hourly and daily PM10 concentrations support the assertion that this was an 
exceptional event, specifically a natural event caused by high wind and blowing dust.    
 

 
Figure 4-1. 24-hour averages for the four days before and after the suspected high wind event.  Averages measured using TEOM 
instruments at monitoring sites in Doña Ana County. 
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4.2 Is Not Reasonably Controllable or Preventable  
 
4.2.1 Suspected Source Areas and Categories Contributing to the Event 
   
Sources of windblown dust contributing to these exceedances include the undisturbed desert, 
agricultural lands, residential lands and unpaved roads in Doña Ana and Luna Counties.  During 
February most agricultural lands have not been disturbed since the fall harvest.  Much of the 
development in Doña Ana County has occurred in the City of Las Cruces where city ordinance 
requires BACM. 
 
4.2.2 Sustained and Instantaneous Wind Speeds  
 
EPA has indicated that 11.2 m/s (25 mph) would be used as the default entrainment threshold for 
natural events caused by high wind and blowing dust (EPA, 2011).  NMED has found that a 
sustained hourly wind speed lasting two hours or more of 6 m/s with instantaneous wind gusts of 
12 m/s or more can create blowing dust in the border region (Aaboe et al., 1998-2007; Saxton et 
al., 2000).  In the past, NMED used 18 m/s as the threshold wind gust where the best controlled 
sources will be overwhelmed and entrain dust.  On February 10, wind speeds exceeded both of 
NMED’s presumed threshold velocities for dust entrainment at all monitoring sites (Figures 4-2 
& 4-3).  The West Mesa, Holman, Chaparral and Deming sites recorded average hourly wind 
speeds exceeding 11.2 m/s for 4 to 8 hours.         
 

Figure 4-2.  Sustained wind speeds at monitoring sites in Doña Ana and Luna Counties on the day of the event.  Wind speeds are sampled 
every other second then averaged over an hour.  The Anthony and West Mesa sites measure wind speed at 2 and 8 meters above grade 
respectively.  All other sites measure wind speed at 10 meters above grade.   
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Figure 4-3.  Maximum wind speeds at monitoring sites in Doña Ana and Luna Counties on the day of the event.  Wind speeds are 
sampled every other second with the maximum of the hourly samples supplied here.  The Anthony and West Mesa sites measure wind 
speed at 2 and 8 meters above grade respectively.  All other sites measure wind speed at 10 meters above grade. 
 
4.2.3 Recurrence Frequency 
 
The Anthony monitoring station can record exceedances at any time of year.  From 2003-2008, 
the FEM TEOM monitor has recorded 57 exceedances and the FRM Wedding monitor has 
recorded five exceedances (Figure 4-4).  The difference between the number of recorded 
exceedances is due to the FRM Wedding monitor sampling schedule of 1-in-6 days.  The 
Anthony site records an average of 9.5 exceedances per year, with a high of 16 in 2008 and a low 
of 4 in 2007 and 2005.   
 
The Chaparral monitoring station can record exceedances at any time of year.  From 2003-2008, 
the FEM TEOM monitor has recorded 55 exceedances (Figure 4-4).  There is no FRM Wedding 
monitor at the Chaparral site.  The Chaparral site records an average of 9.2 exceedances per year, 
with a high of 18 in 2008 and a low of 3 in 2005. 
 
The SPCY monitoring station can record exceedances at any time of year.  From 2003-2008, the 
FEM TEOM monitor has recorded 61 high wind exceedances and the FRM Wedding monitor 
has recorded three (Figure 4-4).  The difference between the number of recorded exceedances is 
due to the FRM Wedding monitor sampling schedule of 1-in-6 days.  The SPCY site records an 
average of 10.2 exceedances per year, with a high of 14 in 2004 and 2008 and a low of 5 in 2007.   
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Figure 4-4.  High wind blowing dust exceedances recorded by the FEM TEOM instruments.  The FRM Wedding instruments recorded 
an additional five exceedances at Anthony and three at SPCY over the same time period.     
 
4.2.4 Controls Analysis 
 
Implementation of BACM in Doña Ana County has been carried out through the ordinances and 
MOUs adopted under the NEAP.  The ordinances regulate disturbed lands, construction and 
demolition, vacant parking lots and materials handling and transportation.  On this day no other 
unusual PM10 producing activities occurred and anthropogenic emissions remained constant 
before, during and after the event.  The most likely sources contributing to the event are 
agricultural and residential properties in Doña Ana County as well as desert lands in Doña Ana 
and Luna Counties.  The southern sites recorded the highest 24-hour averages in the monitoring 
network but the Holman site was also impacted by local sources.  A back-trajectory analysis 
using the HYSPLIT (Draxler et al., 2011; Rolph, 2011) model shows that the air masses traveled 
from the boot-heel region in southwestern New Mexico through southern Hidalgo, Grant and 
Luna Counties to the monitors in southern Doña Ana County.  The air masses that traveled to the 
Las Cruces monitors originated in northern Hidalgo and Luna Counties as well as central Grant 
County (Figure 4-5).  The large difference between 24-hour averages at the Holman, West Mesa 
and Deming sites suggests that desert, agricultural and residential land in and around Las Cruces 
contributed to elevated levels at the Holman site.  Without detailed emission inventories it is 
impossible to quantify the amount each source contributes to an exceedance.  The back-trajectory 
model was run for the eight hours preceding the constant elevated concentrations of the event.  
Controlling dust from the natural desert terrain is cost prohibitive.  NMED concludes that the 
sources contributing to the event are not reasonably controllable.   
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Figure 4-5.  Back-trajectory model analysis for the event on February 10, 2009.  The numbers in parenthesis are the 24-hour average 
PM10 concentration and max wind gust respectively.  The model was run for the eight hours preceding the peak concentrations of the 
event starting from the 1200 hour.  Each ball represents one hour in the past from the starting point of the model run.  
 
4.4 Historical Fluctuations Analysis 
 
4.4.1 Annual and Seasonal 24-hour Average Fluctuations 
 
The Anthony, SPCY and Chaparral sites have recorded PM10 exceedances every year since 
continuous FEM TEOM monitoring was established.  These exceedances can occur during any 
time of year and are caused by high winds (Figure 4-6, 4-7, 4-8).  Most exceedances occur from 
late winter through early summer (February-June) and are usually associated with the passage of 
Pacific cold fronts.  The maximum 24-hour average PM10 concentrations were 403 µg/m3 at 
Anthony, 1110 µg/m3 at Chaparral and 1109 µg/m3 at SPCY.  All exceedances at Anthony and 
Chaparral have been caused by high winds and natural events demonstrations were submitted to 
EPA under the NEAP or EER.  
 
SPCY is the only site in the network where low wind exceedances have been recorded.  From 
2003-2005 the FEM TEOM monitor recorded 14 low wind exceedances.  No exceedances have 
been recorded since 2005 and NMED continues to research the reasons behind these low wind 
high PM10 concentrations.  All other exceedances at SPCY have been caused by high winds and 
natural events demonstrations were submitted to EPA under the NEAP or EER.          
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Figure 4-6.  24-hour average PM10 concentrations by day of year from 2003-2008.  All averages collected using FEM TEOM instrument. 
 

 
Figure 4-7.  24-hour average PM10 concentrations by day of year from 2003-2008.  All averages collected using FEM TEOM instrument. 
 
 

0 

50 

100 

150 

200 

250 

300 

350 

400 

450 

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 

[P
M

10
] (

µg
/m

3 )
 

Day of Year 

Anthony-24-hour Averages 

2003 2004 2005 2006 2007 2008 NAAQS 

Winter Spring Summer Fall 

0 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1000 

1100 

1200 

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 

[P
M

10
] (

µg
/m

3 )
 

Day of Year 

Chaparral-24-hour Averages 

2003 2004 2005 2006 2007 2008 NAAQS 

Winter Spring Summer Fall 



 

27 | N M  E x c e p t i o n a l  E v e n t s  D e m o n s t r a t i o n  2 0 0 9  
 

 
Figure 4-8.  24-hour average PM10 concentrations by day of year from 2003-2008.  All averages collected using FEM TEOM instrument. 
 
The recorded values for this day (244 µg/m3 at Anthony, 172 µg/m3 at Chaparral, and 189 µg/m3 
at SPCY) are above the 95th percentile of all 24-hour averages recorded at each respective site 
(Table 4-1).      
 

Anthony Max 99th 95th 75th 50th Mean 25th 5th Minimum 
No Events 147 123 88 56 38 42 24 12 4 

Events 403 251 103 58 39 48 25 12 4 
Chaparral Max 99th 95th 75th 50th Mean 25th 5th Minimum 
No Events 149 118 65 35 24 28 15 6 2 

Events 1110 271 98 37 25 36 15 6 2 
SPCY Max 99th 95th 75th 50th Mean 25th 5th Minimum 

No Events 212 146 110 61 39 47 24 11 1 
Events 1109 237 128 64 40 53 25 11 1 

Table 4-1.  24-hour average PM10 data distribution with and without high wind events included.  Only those high wind events that 
resulted in an exceedance were excluded from the analysis.  Data for Anthony and SPCY includes FRM Wedding and FEM TEOM data 
from 2003-2008.  Data for Chaparral only includes FEM TEOM data from 2003-2008.  
 
An hourly data distribution analysis was done for PM10 concentrations and wind gust speeds 
(Appendices A and B).  When the hourly data for February10 is overlaid on the hourly data 
distribution plots, it shows that the values recorded during the high wind event exceed the 95th 
percentile for both PM10 and wind gusts at all monitoring sites (Figures 4-9 through 4-14).  The 
hourly PM10 values during the high wind blowing dust storm far exceed the historical 95th 
percentiles of hourly data. 
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Figure 4-9.  All data recorded using the FEM TEOM monitor.  Data distribution is for hourly values from 2003-2008.  The top whisker 
represents the 95th percentile of data.   
 

 
Figure 4-10.  Wind speed data distribution from 2006-2008 measured at 2 meters.  Data is for the maximum wind gust recorded during 
the hour.     
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Figure 4-11.  All data recorded using the FEM TEOM monitor.  Data distribution is for hourly values from 2003-2008.  The top whisker 
represents the 95th percentile of data.   
 

 
Figure 4-12.  Wind speed data distribution from 2006-2008 measured at 10 meters.  Data is for the maximum wind gust recorded during 
the hour.     
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Figure 4-13.  All data recorded using the FEM TEOM monitor.  Data distribution is for hourly values from 2003-2008.  The top whisker 
represents the 95th percentile of data.  
 

 
Figure 4-14.  Wind speed data distribution from 2006-2008 measured at 10 meters.  Data is for the maximum wind gust recorded during 
the hour.     
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4.5 Clear Causal Relationship  
 
A Pacific cold front passed through New Mexico on February 10, 2009 with the center of low 
pressure traversing the New Mexico-Colorado border.  Behind the cold front a strong pressure 
gradient formed over southeastern Arizona, southwestern New Mexico and northern Mexico 
(Figure 4-15).  At the 500 hour an area of low pressure aloft was observed above the Arizona-
Utah border.  As the day progressed this low pressure traveled east and aligned itself the surface 
wind direction (Figure 4-16).  Heating of the surface allowed winds aloft to mix down, 
increasing surface winds and providing the turbulence required for entrainment of dust.          
 

 
Figure 4-15.  February 10, 2009 surface weather map depicting the frontal activity and isobars of constant pressure (red lines) for the 
1100 hour MST.  Surface winds flow perpendicular to the isobars from high to low pressure.  
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Figure 4-16.  Upper air weather map depicting winds speeds aloft (wind barbs) and isobars of constant pressure (brown lines).  Winds 
flow parallel to the isobars.    

 
The weather pattern described above generated strong westerly winds beginning at the 800 hour 
and lasting through the 1900 hour. During this time frame wind gusts regularly exceeded the 
historical 95th percentiles of data as shown in Figures 4-10, 4-12, and 4-14.  Peak wind gusts 
ranged from 17 m/s at Anthony to 23 m/s at Chaparral and Deming (Figure 4-3).  Sustained 
hourly average wind speeds of 6 m/s or more and wind gusts of 12 m/s or more were recorded at 
all monitoring sites during elevated PM10 concentrations (Figure 4-2 and 4-3).   Blowing dust 
caused elevated levels of PM10 during the same time frame as high winds (Figures 4-17 to 4-19).  
As wind gusts exceed the 95th percentile of historical data so do hourly PM10 concentrations on 
this date (800 hour and 1200-2000 hours).  Hourly PM10 concentrations throughout the network 
exhibit the same pattern with a strong peak at the 800 hour followed by a drop in concentration 
until the 1200 hour.  Elevated concentrations of PM10 were recorded throughout the network 
until the 2000 hour (Figure 4-20).   
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 Figure 4-17.  Time series plot of hourly observations showing increased PM10 concentrations as wind speeds and gusts increase.   
 

 
Figure 4-18.  Time series plot of hourly observations showing increased PM10 concentrations as wind speeds and gusts increase.   
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Figure 4-19.  Time series plot of hourly observations showing increased PM10 concentrations as wind speeds and gusts increase. 
 

 
Figure 4-20.  Time series plot of hourly observations showing increased PM10 concentrations increasing at approximately the same time 
throughout the monitoring network.   
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4.6 Affects Air Quality 
 
The historical fluctuations and clear causal relationship analyses prove that the event in question 
affected air quality on February 10, 2009. 
 
4.7 Natural Event 
 
The CCR and nRCP analyses show that this was a natural event caused by high wind and 
blowing dust.  
 
4.8 No Exceedance but for the Event 
 
Six hourly PM10 values (800 hour and 1300-1700 hours) exceed the 24-hour average standard at 
Anthony [(1754 + 269 + 488 + 545 + 842 + 827) µg/m3 = 4725 µg/m3; (4725 µg/m3)/24 = 197 
µg/m3].  Without the high wind and blowing dust an exceedance would not have been recorded.    
 
Nine hourly PM10 values (800-900 hours and 1400-2000 hours) exceed the 24-hour average 
standard at Chaparral [(548 + 142 + 168 + 255 + 723 + 924 + 612 + 256 + 165) µg/m3 = 3793 
µg/m3; (3793 µg/m3)/24 = 158 µg/m3].  Without the high wind and blowing dust an exceedance 
would not have been recorded.  
   
Seven hourly PM10 values (800 hour and 1400-1900 hours) exceed the 24-hour average standard 
at SPCY [(680 + 280 + 595 + 949 + 832 + 140 + 350) µg/m3 = 3826 µg/m3; (3826 µg/m3)/24 = 
159 µg/m3].  Without the high wind and blowing dust an exceedance would not have been 
recorded. 
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5 HIGH WIND EXCEPTIONAL EVENT: March 7, 2009   
 
5.1 Summary of Event   
 
High winds and blowing dust caused an exceedance of the PM10 NAAQS at the AQB’s Anthony, 
SPCY, and Chaparral monitoring sites on March 7, 2009.  The 24-hour averages were recorded 
by FEM TEOM continuous monitors. The midnight-to-midnight 24-hour average concentrations 
were 210 µg/m3

 at Anthony, 200 µg/m3
 at SPCY and 200 µg/m3

 at Chaparral.  All averages were 
rounded to the nearest 10 µg/m3.  This data has been submitted to AQS and flagged as high wind 
natural events under the EER.  Although no other monitoring site recorded an exceedance, 
elevated PM10 concentrations were measured at the Desert View monitoring site (Figure 5-1).  
The 24-hour average of 150 µg/m3 recorded at Desert View is not an exceedance due to rounding 
conventions in the NAAQS.     
 
The weather conditions that caused high winds follow the typical scenario with the passage of a 
Pacific cold front.  Winds blew from a predominantly southwesterly direction throughout the 
entire border region, crossing over desert and anthropogenic sources within New Mexico.  The 
co-occurrence of high winds and elevated levels of blowing dust, little to no point sources in the 
area, and the high hourly and daily PM10 concentrations support the assertion that this was an 
exceptional event, specifically a natural event caused by high wind and blowing dust.    
 

 
Figure 5-1. 24-hour averages for the four days before and after the suspected high wind event.  Averages measured using TEOM 
instruments at monitoring sites in Doña Ana County. 
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5.2 Is Not Reasonably Controllable or Preventable  
 
5.2.1 Suspected Source Areas and Categories Contributing to the Event 
   
Sources of windblown dust contributing to these exceedances include the natural desert, 
residential properties, agricultural lands and unpaved roads in Doña Ana County.  Agricultural 
tilling and crop planting are activities conducted during March and may have contributed to the 
event.  Much of the development in Doña Ana County has occurred in the City of Las Cruces 
where city ordinance requires BACM.  The largest and most likely sources of windblown dust 
are the playas of northern Mexico.   
 
5.2.2 Sustained and Instantaneous Wind Speeds  
 
EPA has indicated that 11.2 m/s (25 mph) would be used as the default entrainment threshold for 
natural events caused by high wind and blowing dust (EPA, 2011).  NMED has found that a 
sustained hourly wind speed lasting two hours or more of 6 m/s with instantaneous wind gusts of 
12 m/s or more can create blowing dust in the border region (Aaboe et al., 1998-2007; Saxton et 
al., 2000).  In the past, NMED used 18 m/s as the threshold wind gust where the best controlled 
sources will be overwhelmed and entrain dust.  On March 7, wind speeds exceeded both of 
NMED’s presumed threshold velocities for dust entrainment at all monitoring sites (Figures 5-2 
& 5-3).  The Chaparral site recorded average hourly wind speeds exceeding 11.2 m/s from 900 to 
1600 hours.         
 

Figure 5-2.  Sustained wind speeds at monitoring sites in Doña Ana and Luna Counties on the day of the event.  Wind speeds are sampled 
every other second then averaged over an hour.  The Anthony and West Mesa sites measure wind speed at 2 and 8 meters above grade 
respectively.  All other sites measure wind speed at 10 meters above grade.   
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Figure 5-3.  Maximum wind speeds at monitoring sites in Doña Ana and Luna Counties on the day of the event.  Wind speeds are 
sampled every other second with the maximum of the hourly samples supplied here.  The Anthony and West Mesa sites measure wind 
speed at 2 and 8 meters above grade respectively.  All other sites measure wind speed at 10 meters above grade. 
 
5.2.3 Recurrence Frequency 
 
The Anthony monitoring station can record exceedances at any time of year.  From 2003-2008, 
the FEM TEOM monitor has recorded 57 exceedances and the FRM Wedding monitor has 
recorded five exceedances (Figure 5-4).  The difference between the number of recorded 
exceedances is due to the FRM Wedding monitor sampling schedule of 1-in-6 days.  The 
Anthony site records an average of 9.5 exceedances per year, with a high of 16 in 2008 and a low 
of 4 in 2007 and 2005.   
 
The Chaparral monitoring station can record exceedances at any time of year.  From 2003-2008, 
the FEM TEOM monitor has recorded 55 exceedances (Figure 5-4).  There is no FRM Wedding 
monitor at the Chaparral site.  The Chaparral site records an average of 9.2 exceedances per year, 
with a high of 18 in 2008 and a low of 3 in 2005. 
 
The SPCY monitoring station can record exceedances at any time of year.  From 2003-2008, the 
FEM TEOM monitor has recorded 61 high wind exceedances and the FRM Wedding monitor 
has recorded three (Figure 5-4).  The difference between the number of recorded exceedances is 
due to the FRM Wedding monitor sampling schedule of 1-in-6 days.  The SPCY site records an 
average of 10.2 exceedances per year, with a high of 14 in 2004 and 2008 and a low of 5 in 2007.   
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Figure 5-4.  High wind blowing dust exceedances recorded by the FEM TEOM instruments.  The FRM Wedding instruments recorded 
an additional five exceedances at Anthony and three at SPCY over the same time period.     
 
5.2.4 Controls Analysis 
 
Implementation of BACM in Doña Ana County has been carried out through the ordinances and 
MOUs adopted under the NEAP.  The ordinances regulate disturbed lands, construction and 
demolition, vacant parking lots and materials handling and transportation.  On this day no other 
unusual PM10 producing activities occurred and anthropogenic emissions remained constant 
before, during and after the event.  The most likely sources contributing to the event are the 
playas of northern Mexico and desert lands in Doña Ana County.  The southern sites recorded 
the highest 24-hour averages in the monitoring network with the northern and Deming sites 
recording normal averages.  A back-trajectory analysis using the HYSPLIT (Draxler et al., 2011; 
Rolph, 2011) model shows that the air masses traveled from northern Mexico to the monitors in 
southern Doña Ana County (Figure 5-5).  The large difference between 24-hour averages at the 
southern and northern Doña Ana County and Deming sites suggests that the natural desert and 
playas contributed heavily to the exceedances.  The back-trajectory model was run for the eight 
hours preceding elevated PM10 concentrations during the event.  Controlling dust from the 
natural desert terrain is cost prohibitive.  NMED concludes that the sources contributing to the 
event are not reasonably controllable.   
        

0 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

2003 2004 2005 2006 2007 2008 

N
um

be
r 

Year 

24-hour Average PM10 Exceedances 

Anthony Chaparral SPCY 



 

40 | N M  E x c e p t i o n a l  E v e n t s  D e m o n s t r a t i o n  2 0 0 9  
 

 
Figure 5-5.  Back-trajectory model analysis for the event on March 7, 2009.  The numbers in parenthesis are the 24-hour average PM10 
concentration and max wind gust respectively.  The model was run for the eight hours preceding the peak concentrations of the event 
starting from the 900 hour.  Each ball represents one hour in the past from the starting point of the model run.  
 
5.4 Historical Fluctuations Analysis 
 
5.4.1 Annual and Seasonal 24-hour Average Fluctuations 
 
The Anthony, SPCY and Chaparral sites have recorded PM10 exceedances every year since 
continuous FEM TEOM monitoring was established.  These exceedances can occur during any 
time of year and are caused by high winds (Figures 5-6, 5-7, 5-8).  Most exceedances occur from 
late winter through early summer (February-June) and are usually associated with the passage of 
Pacific cold fronts.  The maximum 24-hour average PM10 concentrations were 403 µg/m3 at 
Anthony, 1110 µg/m3 at Chaparral and 1109 µg/m3 at SPCY.  All exceedances at Anthony and 
Chaparral have been caused by high winds and natural events demonstrations were submitted to 
EPA under the NEAP or EER. SPCY is the only site in the network where low wind exceedances 
have been recorded.  From 2003-2005 the FEM TEOM monitor recorded 14 low wind 
exceedances.  No exceedances have been recorded since 2005 and NMED continues to research 
the reasons behind these low wind high PM10 concentrations.  All other exceedances at SPCY 
have been caused by high winds and natural events demonstrations were submitted to EPA under 
the NEAP or EER.          
 



 

41 | N M  E x c e p t i o n a l  E v e n t s  D e m o n s t r a t i o n  2 0 0 9  
 

 
Figure 5-6.  24-hour average PM10 concentrations by day of year from 2003-2008.  All averages collected using FEM TEOM instrument. 
 

 
Figure 5-7.  24-hour average PM10 concentrations by day of year from 2003-2008.  All averages collected using FEM TEOM instrument. 
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Figure 5-8.  24-hour average PM10 concentrations by day of year from 2003-2008.  All averages collected using FEM TEOM instrument. 
 
The recorded values for this day (213 µg/m3 at Anthony, 199 µg/m3 at SPCY and 199 µg/m3 at 
Chaparral) are above the 95th percentile of all 24-hour averages recorded at each respective site.   
  

Anthony Max 99th 95th 75th 50th Mean 25th 5th Minimum 
No Events 147 123 88 56 38 42 24 12 4 

Events 403 251 103 58 39 48 25 12 4 
Chaparral Max 99th 95th 75th 50th Mean 25th 5th Minimum 
No Events 149 118 65 35 24 28 15 6 2 

Events 1110 271 98 37 25 36 15 6 2 
SPCY Max 99th 95th 75th 50th Mean 25th 5th Minimum 

No Events 212 146 110 61 39 47 24 11 1 
Events 1109 237 128 64 40 53 25 11 1 

Table 5-1.  24-hour average PM10 data distribution with and without high wind events included.  Only those high wind events that 
resulted in an exceedance were excluded from the analysis.  Data for Anthony and SPCY includes FRM Wedding and FEM TEOM data 
from 2003-2008.  Data for Chaparral only includes FEM TEOM data from 2003-2008.  
 
An hourly data distribution analysis was done for PM10 concentrations and wind gust speeds 
(Appendices A & B).  When the hourly data for March 7 is overlaid on the hourly data 
distribution plots, it shows that the values recorded during the high wind event exceed the 95th 
percentile for both PM10 and wind gusts at all monitoring sites (Figures 5-9 through 5-14).  The 
hourly PM10 values during the high wind blowing dust storm far exceed the historical 95th 
percentiles of hourly data. 
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Figure 5-9.  All data recorded using the FEM TEOM monitor.  Data distribution is for hourly values from 2003-2008.  The top whisker 
represents the 95th percentile of data.   
 

 
Figure 5-10.  Wind speed data distribution from 2006-2008 measured at 2 meters.  Data is for the maximum wind gust recorded during 
the hour.     
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Figure 5-11.  All data recorded using the FEM TEOM monitor.  Data distribution is for hourly values from 2003-2008.  The top whisker 
represents the 95th percentile of data.   
 

 
Figure 5-12.  Wind speed data distribution from 2006-2008 measured at 10 meters.  Data is for the maximum wind gust recorded during 
the hour.     
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Figure 5-13.  All data recorded using the FEM TEOM monitor.  Data distribution is for hourly values from 2003-2008.  The top whisker 
represents the 95th percentile of data.  
 

 
Figure 5-14.  Wind speed data distribution from 2006-2008 measured at 10 meters.  Data is for the maximum wind gust recorded during 
the hour.     
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5.5 Clear Causal Relationship  
 
A Pacific cold front passed through New Mexico on March 7, 2009 with the center of low 
pressure traversing the New Mexico and Colorado border.  In front of and behind the cold front a 
strong pressure gradient formed over southwestern New Mexico and northern Mexico (Figure 5-
15).  At the 500 hour an area of low pressure aloft was over the state of Utah.  As the day 
progressed this low pressure traveled east and aligned itself with the surface wind direction 
(Figure 5-16).  Heating of the surface allowed winds aloft to mix down increasing surface wind 
velocities and provided the turbulence required for vertical mixing and entrainment of dust.          
 

 
Figure 5-15.  March 7, 2009 surface weather map depicting the frontal activity and isobars of constant pressure (red lines) for the 1300 
hour MST.  Surface winds flow perpendicular to the isobars from high to low pressure.  
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Figure 5-16.  Upper Air weather map depicting winds aloft with isobars of constant pressure (brown lines).  Winds flow parallel to the 
isobars.    

 
The weather pattern described above generated strong southwesterly winds beginning at the 700 
hour and lasting through the 1700 hour. During this time frame wind gusts regularly exceeded 
the historical 95th percentiles of data (Figures 5-10, 5-12, and 5-14).  Peak wind gusts ranged 
from 16 m/s at Anthony to 25 m/s at Chaparral (Figure 5-3).  Sustained hourly average wind 
speeds of 6 m/s or more and wind gusts of 12 m/s or more were recorded at all monitoring sites 
during elevated PM10 concentrations (Figure 5-2 and 5-3).   Blowing dust caused elevated levels 
of PM10 during the same time frame as high winds (Figures 5-17 to 5-19).  As wind gusts exceed 
the 95th percentile of historical data so do hourly PM10 concentrations on this date (700-1700 
hours).  Hourly PM10 concentrations throughout the network exhibit the same pattern with 
elevated concentrations of PM10 throughout the network until the evening hours (Figure 5-20).   
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 Figure 5-17.  Time series plot of hourly observations showing increased PM10 concentrations as wind speeds and gusts increase.   
 

 
Figure 5-18.  Time series plot of hourly observations showing increased PM10 concentrations as wind speeds and gusts increase.   
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Figure 5-19.  Time series plot of hourly observations showing increased PM10 concentrations as wind speeds and gusts increase. 
 

 
Figure 5-20.  Time series plot of hourly observations showing increased PM10 concentrations increasing at approximately the same time 
throughout the monitoring network.   
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5.6 Affects Air Quality 
 
The historical fluctuations and clear causal relationship analyses prove that the event in question 
affected air quality on March 7, 2009. 
 
5.7 Natural Event 
 
The CCR and nRCP analyses show that this was a natural event caused by high wind and 
blowing dust.  
 
5.8 No Exceedance but for the Event 
 
Six hourly PM10 values (1000-1500 hours) exceed the 24-hour average standard at Anthony 
[(879 + 1101 + 650 + 283 + 573 + 625) µg/m3 = 4111 µg/m3; (4111 µg/m3)/24 = 171 µg/m3].  
Without the high wind and blowing dust an exceedance would not have been recorded.    
 
Seven hourly PM10 values (900-1500 hours) exceed the 24-hour average standard at Chaparral 
[(419 + 775 + 436 + 1074 + 799 + 130 + 294) µg/m3 = 3927 µg/m3; (3927 µg/m3)/24 = 164 
µg/m3].  Without the high wind and blowing dust an exceedance would not have been recorded.  
   
Seven hourly PM10 values (1000-1600 hours) exceed the 24-hour average standard at SPCY 
[(516 + 1041 + 1116 + 407 + 384 + 233 + 322) µg/m3 = 4019 µg/m3 (4019 µg/m3)/24 = 167 
µg/m3].  Without the high wind and blowing dust an exceedance would not have been recorded. 
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6 HIGH WIND EXCEPTIONAL EVENT: March 23, 2009   
 
6.1 Summary of Event   
 
High winds and blowing dust caused an exceedance of the PM10 NAAQS at the AQB’s Holman 
monitoring site on March 23, 2009.  The 24-hour average was recorded by a FEM TEOM 
continuous monitor, with a midnight-to-midnight 24-hour average concentration of 180 µg/m3, 
after rounding to the nearest 10 µg/m3.  This data has been submitted to AQS and flagged as a 
high wind natural event under the EER.  No other monitoring site recorded an exceedance on this 
day with 24-hour average PM10 concentrations at or above the 75th percentile at the other 
monitoring sites (Figure 6-1).   
 
The event that occurred on this day is unique as the Pacific cold front traveled quickly through 
the state at night and slowed as the day progressed.  The lack of sunlight did not allow for 
surface heating to create a mixing layer for dust to become entrained in.  Winds blew from a 
predominantly westerly direction throughout the entire border region, crossing over desert and 
anthropogenic sources within New Mexico.  The co-occurrence of high winds and elevated 
levels of blowing dust, little to no point sources in the area, and the high hourly and daily PM10 
concentrations support the assertion that this was an exceptional event, specifically a natural 
event caused by high wind and blowing dust.    
 

 
Figure 6-1. 24-hour averages for the four days before and after the suspected high wind event.  Averages measured using TEOM 
instruments at monitoring sites in Doña Ana County.   
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6.2 Is Not Reasonably Controllable or Preventable  
 
6.2.1 Suspected Source Areas and Categories Contributing to the Event 
   
Sources of windblown dust contributing to this exceedance include the undisturbed desert, 
agricultural lands, residential lands and unpaved roads in Doña Ana County and Las Cruces.  
Many agricultural operations till the land and plant crops during the month of March.   
 
6.2.2 Sustained and Instantaneous Wind Speeds  
 
EPA has indicated that 11.2 m/s (25 mph) would be used as the default entrainment threshold for 
natural events caused by high wind and blowing dust (EPA, 2011).  NMED has found that a 
sustained hourly wind speed lasting two hours or more of 6 m/s with instantaneous wind gusts of 
12 m/s or more can create blowing dust in the border region (Aaboe et al., 1998-2007; Saxton et 
al., 2000).  On March 23, wind speeds exceeded both of NMED’s presumed threshold velocities 
for dust entrainment at various monitoring sites (Figures 6-2 & 6-3).    
 

Figure 6-2.  Sustained wind speeds at monitoring sites in Doña Ana and Luna Counties on the day of the event.  Wind speeds are sampled 
every other second then averaged over an hour.  The Anthony and West Mesa sites measure wind speed at 2 and 8 meters above grade 
respectively.  All other sites measure wind speed at 10 meters above grade.   
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Figure 6-3.  Maximum wind speeds at monitoring sites in Doña Ana and Luna Counties on the day of the event.  Wind speeds are 
sampled every other second with the maximum of the hourly samples supplied here.  The Anthony and West Mesa sites measure wind 
speed at 2 and 8 meters above grade respectively.  All other sites measure wind speed at 10 meters above grade. 
 
6.2.3 Recurrence Frequency 
 
The Holman monitoring station can record exceedances at any time of year.  From 2004-2008, 
the FEM TEOM monitor has recorded 24 exceedances of the standard (Figure 6-4).  The Holman 
site records an average of 4.8 exceedances per year, with a high of 12 in 2008 and a low of 1 in 
2005.   
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Figure 6-4.  Exceedances recorded by the FEM TEOM instrument at Holman.  Monitoring at this site began in July of 2004. 
 
6.2.4 Controls Analysis 
 
Implementation of BACM in Doña Ana County has been carried out through the ordinances and 
MOUs adopted under the NEAP.  The ordinances regulate disturbed lands, construction and 
demolition, vacant parking lots and materials handling and transportation.  On this day no other 
unusual PM10 producing activities occurred and anthropogenic emissions remained constant 
before, during and after the event.  The most likely sources contributing to the event are 
undisturbed desert, agricultural lands, residential lands and unpaved roads.  Holman is the only 
site to record an exceedance on this day and it is likely that sources in proximity to the monitor 
caused the exceedance.  A back-trajectory analysis using the HYSPLIT (Draxler et al., 2011; 
Rolph, 2011) model shows that the air masses traveled from western New Mexico to the 
monitors in Doña Ana County.  The model was run for the eight hours preceding the steady 
elevated concentrations of the event (Figure 6-5).  Controlling dust from the natural desert terrain 
is cost prohibitive with the enforcement of dust control ordinances left up to the local 
governments.  Due to the extreme level of wind, NMED concludes that the sources contributing 
to the event are not reasonably controllable.   
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Figure 6-5.  Back-trajectory model analysis for the event.  The numbers in parenthesis are the 24-hour average PM10 concentration and 
max wind gust respectively.  Each ball represents one hour in the past starting from the 1000 hour.  
 
6.4 Historical Fluctuations Analysis 
 
6.4.1 Annual and Seasonal 24-hour Average Fluctuations 
 
The Holman site has recorded PM10 exceedances since it was established in 2004.  These 
exceedances can occur during any time of year and are caused by high winds (Figure 6-6).  Most 
exceedances occur from late winter through early summer (February-June) and are usually 
associated with the passage of Pacific cold fronts.  The maximum 24-hour average PM10 
concentration was 524 µg/m3 recorded in 2008.  All exceedances have been caused by high 
winds and natural events demonstrations were submitted to EPA under the NEAP or EER.  
 



 

56 | N M  E x c e p t i o n a l  E v e n t s  D e m o n s t r a t i o n  2 0 0 9  
 

 
Figure 6-6.  24-hour average PM10 concentrations by day of year from 2004-2008.  All averages collected using FEM TEOM instrument. 
 
Table 6-1 shows normal historical fluctuations with and without high wind natural events that 
caused exceedances from 2003-2008.  The recorded value for this day (182 µg/m3) is above the 
maximum value recorded when no high wind exceedances are included and is above the 99th 
percentile of all 24-hour averages recorded.    
 

Holman Max 99th 95th 75th 50th Mean 25th 5th Minimum 
No Events 153 121 62 35 23 27 14 6 2 

Events 524 173 70 36 23 30 14 6 2 
Table 6-1.  24-hour average PM10 data distribution with and without high wind events included.  Only those high wind events that 
resulted in an exceedance were excluded from the analysis.  Data includes FEM TEOM data from 2004-2008.   
 
An hourly data distribution analysis was done for PM10 concentrations and wind gust speeds 
(Appendices A & B).  When the hourly data for March 23 is overlaid on the hourly data 
distribution plots, it shows that the values recorded during the high wind event exceed the 95th 
percentile for both PM10 and wind gusts (Figures 6-7 and 6-8).  The hourly PM10 values during 
the high wind blowing dust storm far exceed the 95th percentile of data.         
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Figure 6-7.  All data recorded using the FEM TEOM monitor.  Data distribution is for hourly values from 2004-2008.  The top whisker 
represents the 95th percentile of data.   
 

 
Figure 6-8.  Wind speed data distribution from 2004-2008 measured at 10 meters.  Data is for the maximum wind gust recorded during 
the hour.     
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6.5 Clear Causal Relationship  
 
A Pacific cold front passed through New Mexico on March 23, 2009.  An area of low pressure 
developed along Colorado’s northern border creating a weak pressure gradient over Arizona, 
New Mexico and northern Mexico (Figure 6-9).  At the 500 hour an area of low pressure aloft 
was observed over the state of Colorado (Figure 6-10).  As the day progressed, heating of the 
surface allowed winds aloft to mix down increasing surface wind velocities and provided the 
turbulence required for vertical mixing and entrainment of dust.          
 

 
Figure 6-9.  March 23, 2009 surface weather map depicting the frontal activity and isobars of constant pressure (red lines) for the 600 
hour MST.  Surface winds flow perpendicular to the isobars from high to low pressure.  
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Figure 6-10.  Upper Air weather map depicting winds aloft with isobars of constant pressure (brown lines).  Winds flow parallel to the 
isobars.    

 
Strong gusty winds were observed before and after the approaching cold front (400 hour and 
900-1700 hours).  Strong winds before the approaching cold front caused the PM10 spike at the 
Holman site due to highly localized source areas.  The peaks from the 900-1700 hours were 
caused by entrained dust as daytime heating allowed for vertical mixing and transport.  During 
this event wind gusts exceeded the 95th percentile of data at the Holman site as shown in Figure 
6-8.  Peak wind gusts ranged from 13 m/s at Anthony to 25 m/s at Holman (Figure 6-3).  
Sustained hourly average wind speeds of 6 m/s or more were recorded at Holman during the 
peak PM10 concentrations (Figure 6-2).   Blowing dust caused elevated levels of PM10 during the 
same time frame as high winds (Figure 6-11).  As wind gusts exceed the 95th percentile of 
historical data so do hourly PM10 concentrations on this date.  Much smaller spikes in PM10 
concentrations were observed at the other sites in the monitoring network at approximately the 
same time as the large spikes at Holman (Figure 6-12).   
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 Figure 6-11.  Time series plot of hourly observations showing increased PM10 concentrations as wind speeds and gusts increase.   
 

 
Figure 6-12.  Time series plot of hourly observations showing increased PM10 concentrations at Holman.   
 
 

0 

5 

10 

15 

20 

25 

30 

0 

200 

400 

600 

800 

1000 

1200 

0 3 6 9 12 15 18 21 24 

W
ind Speed (m

/s) [P
M

10
] (

µg
/m

3 )
 

Hour of Day (MST) 

Holman-PM10 Concentration v. Wind Speed  

[PM10] Wind Gust Wind Speed 

0 

200 

400 

600 

800 

1000 

1200 

0 2 4 6 8 10 12 14 16 18 20 22 

[P
M

10
] (

µg
/m

3 )
 

Hour of Day (MST) 

Hourly PM10 Concentration-March 23, 2009 

Anthony Chaparral SPCY Holman DV WM NAAQS 



 

61 | N M  E x c e p t i o n a l  E v e n t s  D e m o n s t r a t i o n  2 0 0 9  
 

6.6 Affects Air Quality 
 
The historical fluctuations and clear causal relationship analyses prove that the event in question 
affected air quality on March 23, 2009. 
 
6.7 Natural Event 
 
The CCR and nRCP analyses show that this was a natural event caused by high wind and 
blowing dust.  
 
6.8 No Exceedance but for the Event 
 
Nine hourly PM10 values (400 hour and 900-1600 hours) exceed the 24-hour average standard at 
Holman [(1109 + 167 + 175 + 477 + 343 + 348 + 333 + 400 + 402) µg/m3 = 3754 µg/m3; (3754 
µg/m3)/24 = 156 µg/m3].  Without the high wind and blowing dust an exceedance would not 
have been recorded.    
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7 HIGH WIND EXCEPTIONAL EVENT: March 26, 2009   
 
7.1 Summary of Event   
 
High winds and blowing dust caused an exceedance of the PM10 NAAQS at the AQB’s SPCY 
and Holman monitoring sites on March 26, 2009.  The 24-hour averages were recorded by FEM 
TEOM continuous monitors. The midnight-to-midnight 24-hour average concentrations were 
210 µg/m3

 at SPCY and 190 µg/m3
 at Holman.  All averages were rounded to the nearest 10 

µg/m3.  This data has been submitted to AQS and flagged as high wind natural events under the 
EER.  Although no other monitoring site recorded an exceedance, elevated PM10 concentrations 
were measured at all monitoring sites (Figure 7-1).       
 
The weather conditions that caused high winds follow the typical scenario with the passage of a 
backdoor cold front.  Winds blew from a predominantly west to southwesterly direction 
throughout the entire border region, crossing over desert and anthropogenic sources within New 
Mexico and northern Mexico.  The co-occurrence of high winds and elevated levels of blowing 
dust, little to no point sources in the area, and the high hourly and daily PM10 concentrations 
support the assertion that this was an exceptional event, specifically a natural event caused by 
high wind and blowing dust.    
 

 
Figure 7-1. 24-hour Averages for the four days before and after the suspected high wind event.  Averages measured using TEOM 
instruments at monitoring sites in Doña Ana County.  
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7.2 Is Not Reasonably Controllable or Preventable  
 
7.2.1 Suspected Source Areas and Categories Contributing to the Event 
   
Sources of windblown dust contributing to these exceedances include the undisturbed desert in 
Luna and Doña Ana Counties and Mexico as well as agricultural lands and unpaved roads in 
Doña Ana County.  Agricultural tilling is possible in March and may have contributed to the 
event.  Much of the development in Doña Ana County has occurred in the City of Las Cruces 
where city ordinance requires BACM.  The largest and most likely source contributing to the 
exceedances are the playas of northern Mexico for the SPCY site and desert lands in Doña Ana 
and Luna Counties for the Holman site.   
 
7.2.2 Sustained and Instantaneous Wind Speeds  
 
EPA has indicated that 11.2 m/s (25 mph) would be used as the default entrainment threshold for 
natural events caused by high wind and blowing dust (EPA, 2011).  NMED has found that a 
sustained hourly wind speed lasting two hours or more of 6 m/s with instantaneous wind gusts of 
12 m/s or more can create blowing dust in the border region (Aaboe et al., 1998-2007; Saxton et 
al., 2000).  In the past, NMED used 18 m/s as the threshold wind gust where the best controlled 
sources will be overwhelmed and entrain dust.  On March 26, wind speeds exceeded both of 
NMED’s presumed threshold velocities for dust entrainment at all monitoring sites (Figures 7-2 
& 7-3).  All monitoring sites recorded wind gust speeds exceeding 18 m/s from 1100 to 1700 
hours.         
 

Figure 7-2.  Sustained wind speeds at monitoring sites in Doña Ana and Luna Counties on the day of the event.  Wind speeds are sampled 
every other second then averaged over an hour.  The Anthony and West Mesa sites measure wind speed at 2 and 8 meters above grade 
respectively.  All other sites measure wind speed at 10 meters above grade.   
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Figure 7-3.  Maximum wind speeds at monitoring sites in Doña Ana and Luna Counties on the day of the event.  Wind speeds are 
sampled every other second with the maximum of the hourly samples supplied here.  The Anthony and West Mesa sites measure wind 
speed at 2 and 8 meters above grade respectively.  All other sites measure wind speed at 10 meters above grade. 
 
7.2.3 Recurrence Frequency 
 
The SPCY monitoring station can record exceedances at any time of year.  From 2003-2008, the 
FEM TEOM monitor has recorded 61 high wind exceedances and the FRM Wedding monitor 
has recorded three (Figure 7-4).  The difference between the number of recorded exceedances is 
due to the FRM Wedding monitor sampling schedule of 1-in-6 days.  The SPCY site records an 
average of 10.2 exceedances per year, with a high of 14 in 2004 and 2008 and a low of 5 in 2007.   
 
The Holman monitoring station can record exceedances at any time of year.  From 2004-2008, 
the FEM TEOM monitor has recorded 24 exceedances of the standard (Figure 7-4).  The Holman 
site records an average of 4.8 exceedances per year, with a high of 12 in 2008 and a low of 1 in 
2005.   
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Figure 7-4.  High wind blowing dust exceedances recorded by the FEM TEOM instruments.  The FRM Wedding instrument recorded an 
additional three exceedances at SPCY over the same time period.     
 
7.2.4 Controls Analysis 
 
Implementation of BACM in Doña Ana County has been carried out through the ordinances and 
MOUs adopted under the NEAP.  The ordinances regulate disturbed lands, construction and 
demolition, vacant parking lots and materials handling and transportation.  On this day no other 
unusual PM10 producing activities occurred and anthropogenic emissions remained constant 
before, during and after the event.  The most likely sources contributing to the event are the 
playas of northern Mexico and desert lands in Doña Ana County.  A back-trajectory analysis 
using the HYSPLIT (Draxler et al., 2011; Rolph, 2011) model shows that the air masses traveled 
from central Luna and Doña Ana Counties to the northern monitors and from southern Luna and 
Doña Ana Counties and northern Mexico to the monitors in the southern half of the county 
(Figure 7-5).  The model was run for the eight hours preceding the peak concentrations of the 
event.  Controlling dust from the natural desert terrain is cost prohibitive.  NMED concludes that 
the sources contributing to the event are not reasonably controllable.   
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Figure 7-5.  Back-trajectory model analysis for the event on March 26, 2009.  The numbers in parenthesis are the 24-hour average PM10 
concentration and max wind gust respectively.  The model was run for the eight hours preceding the peak concentrations of the event 
starting from the 1200 hour.  Each ball represents one hour in the past from the starting point of the model run.  
 
7.4 Historical Fluctuations Analysis 
 
7.4.1 Annual and Seasonal 24-hour Average Fluctuations 
 
The SPCY and Holman sites have recorded PM10 exceedances every year since continuous FEM 
TEOM monitoring was established.  These exceedances can occur during any time of year and 
are caused by high winds (Figures 7-6 and 7-7).  Most exceedances occur from late winter 
through early summer (February-June) and are usually associated with the passage of Pacific 
cold fronts.  The maximum 24-hour average PM10 concentrations were 524 µg/m3 at Holman and 
1109 µg/m3 at SPCY.  All exceedances at Holman have been caused by high winds and natural 
events demonstrations were submitted to EPA under the NEAP or EER. SPCY is the only site in 
the network where low wind exceedances have been recorded.  From 2003-2005 the FEM 
TEOM monitor recorded 14 low wind exceedances.  No exceedances have been recorded since 
2005 and NMED continues to research the reasons behind these low wind high PM10 
concentrations.  All other exceedances at SPCY have been caused by high winds and natural 
events demonstrations were submitted to EPA under the NEAP or EER.          
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Figure 7-6.  24-hour average PM10 concentrations by day of year from 2003-2008.  All averages collected using FEM TEOM instrument. 
 

 
Figure 7-7.  24-hour average PM10 concentrations by day of year from 2004-2008.  All averages collected using FEM TEOM instrument. 
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Table 7-1 shows normal historical fluctuations with and without high wind natural events that 
caused exceedances from 2003-2008.  The recorded values for this day (211 µg/m3 at SPCY and 
185 µg/m3 at Holman) are above the 95th percentile of all 24-hour averages recorded at each 
respective site.      
 

Holman Max 99th 95th 75th 50th Mean 25th 5th Minimum 
No Events 153 121 62 35 23 27 14 6 2 

Events 524 173 70 36 23 30 14 6 2 
SPCY Max 99th 95th 75th 50th Mean 25th 5th Minimum 

No Events 212 146 110 61 39 47 24 11 1 
Events 1109 237 128 64 40 53 25 11 1 

Table 7-1.  24-hour average PM10 data distribution with and without high wind events included.  Only those high wind events that 
resulted in an exceedance were excluded from the analysis.  Data for SPCY includes FRM Wedding and FEM TEOM data from 2003-
2008.  Data for Holman only includes FEM TEOM data from 2004-2008.  
 
An hourly data distribution analysis was done for PM10 concentrations and wind gust speeds 
(Appendices A and B).  When the hourly data for March 26 is overlaid on the hourly data 
distribution plots, it shows that the values recorded during the high wind event exceed the 95th 
percentile for both PM10 and wind gusts (Figures 7-9 through 7-12) at the Holman and SPCY 
monitoring sites.  The hourly PM10 values during the high wind blowing dust storm far exceed 
the 95th percentiles of hourly data.   
      

 
Figure 7-9.  All data recorded using the FEM TEOM monitor.  Data distribution is for hourly values from 2003-2008.  The top whisker 
represents the 95th percentile of data.   
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Figure 7-10.  Wind speed data distribution from 2003-2008 measured at 10 meters.  Data is for the maximum wind gust recorded during 
the hour.     
 

 
Figure 7-11.  All data recorded using the FEM TEOM monitor.  Data distribution is for hourly values from 2004-2008.  The top whisker 
represents the 95th percentile of data.   
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Figure 7-12.  Wind speed data distribution from 2004-2008 measured at 10 meters.  Data is for the maximum wind gust recorded during 
the hour.     

 
7.5 Clear Causal Relationship  
 
A Pacific cold front passed through New Mexico on March 26, 2009 with the center of low 
pressure traveling from southern Idaho along the Utah-Colorado border into New Mexico during 
the early morning hours.  Ahead of the cold front a weak pressure gradient formed over southern 
Arizona, southwestern New Mexico and northern Mexico (Figure 7-13).  At the 500 hour an area 
of low pressure aloft was observed over southern Wyoming.  As the day progressed this low 
pressure traveled east and aligned itself with the surface wind direction (Figure 7-14).  Heating 
of the surface allowed winds aloft to mix down, increasing the surface winds and provided the 
turbulence required for vertical mixing and entrainment of dust.          
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Figure 7-13.  March 26, 2009 surface weather map depicting the frontal activity and isobars of constant pressure (red lines) for the 1100 
hour MST.  Surface winds flow perpendicular to the isobars from high to low pressure.  
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Figure 7-14.  Upper Air weather map depicting winds aloft with isobars of constant pressure (brown lines).  Winds flow parallel to the 
isobars.    

 
This weather pattern generated strong west to southwesterly winds beginning at the 1200 hour 
and lasting through the early morning hours on March 27.  During this time frame wind gusts 
regularly exceeded the 95th percentiles as shown in figures 7-10 and 7-12.  Peak wind gusts 
ranged from 15 m/s at Anthony to 22 m/s at the northern sites (Figure 7-3).  Sustained hourly 
average wind speeds of 6 m/s or more and wind gusts of 12 m/s or more were recorded at all 
monitoring sites during elevated PM10 concentrations (Figure 7-2 and 7-3).   Blowing dust 
caused elevated levels of PM10 during the same time frame as high winds (Figures 7-15 to 7-16).  
As wind gusts exceed the 95th percentile of historical data so do hourly PM10 concentrations 
(1200-2300 hours) on this date.  Hourly PM10 concentrations throughout the network exhibit the 
same pattern with elevated concentrations of PM10 throughout the network until the evening 
hours (Figure 7-17).   
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 Figure 7-15.  Time series plot of hourly observations showing increased PM10 concentrations as wind speeds and gusts increase.   
 

 
Figure 7-16.  Time series plot of hourly observations showing increased PM10 concentrations as wind speeds and gusts increase.   

0 

5 

10 

15 

20 

25 

0 

100 

200 

300 

400 

500 

600 

700 

800 

0 3 6 9 12 15 18 21 24 

W
ind Speed (m

/s) [P
M

10
] (

µg
/m

3 )
 

Hour of Day (MST) 

SPCY-PM10 Concentration v. Wind Speed  

[PM10] Wind Gust Wind Speed 

0 

5 

10 

15 

20 

25 

0 

100 

200 

300 

400 

500 

600 

700 

800 

900 

0 3 6 9 12 15 18 21 24 

W
ind Speed (m

/s) [P
M

10
] (

µg
/m

3 )
 

Hour of Day (MST) 

Holman-PM10 Concentration v. Wind Speed  

[PM10] Wind Gust Wind Speed 



 

74 | N M  E x c e p t i o n a l  E v e n t s  D e m o n s t r a t i o n  2 0 0 9  
 

 
Figure 7-17.  Time series plot of hourly observations showing increased PM10 concentrations at most monitoring sites. 

 
7.6 Affects Air Quality 
 
The historical fluctuations and clear causal relationship analyses prove that the event in question 
affected air quality on March 26, 2009. 
 
7.7 Natural Event 
 
The CCR and nRCP analyses show that this was a natural event caused by high wind and 
blowing dust.  
 
7.8 No Exceedance but for the Event 
 
Eleven hourly PM10 values (1200-2200 hours) exceed the 24-hour average standard at Holman 
[(781 + 238 + 189 + 249 + 324 + 263 + 293 + 125 + 144 + 589 + 603) µg/m3 = 3798 µg/m3; 
(3798 µg/m3)/24 = 158 µg/m3].  Without the high wind and blowing dust an exceedance would 
not have been recorded.  
   
Eight hourly PM10 values (1200-1900 hours) exceed the 24-hour average standard at SPCY [(263 
+ 519 + 721 + 687 + 658 + 540 + 302 + 66) µg/m3 = 3756 µg/m3; (3756 µg/m3)/24 = 157 
µg/m3].  Without the high wind and blowing dust an exceedance would not have been recorded. 
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8 HIGH WIND EXCEPTIONAL EVENT: April 8, 2009   
 
8.1 Summary of Event   
 
High winds and blowing dust caused an exceedance of the PM10 NAAQS at the AQB’s SPCY 
and Chaparral monitoring sites on April 8, 2009.  The 24-hour averages were recorded by FEM 
TEOM continuous monitors. The midnight-to-midnight 24-hour average concentrations were 
170 µg/m3

 at SPCY and 190 µg/m3
 Chaparral.  All averages were rounded to the nearest 10 

µg/m3.  This data has been submitted to AQS and flagged as high wind natural events under the 
EER.  Although no other monitoring site recorded an exceedance, elevated PM10 concentrations 
were measured at all monitoring sites except West Mesa (Figure 8-1).       
 
The weather conditions that caused high winds follow the typical scenario with the passage of a 
Pacific cold front.  Winds blew from a predominantly southwesterly direction throughout the 
entire border region, crossing over desert and anthropogenic sources within New Mexico and 
northern Mexico.  The co-occurrence of high winds and elevated levels of blowing dust, little to 
no point sources in the area, and the high hourly and daily PM10 concentrations support the 
assertion that this was an exceptional event, specifically a natural event caused by high wind and 
blowing dust.    
 

 
Figure 8-1. 24-hour Averages for the four days before and after the suspected high wind event.  Averages measured using TEOM 
instruments at monitoring sites in Doña Ana County. 
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8.2 Is Not Reasonably Controllable or Preventable  
 
8.2.1 Suspected Source Areas and Categories Contributing to the Event 
   
Sources of windblown dust contributing to these exceedances include the undisturbed desert in 
Luna and Doña Ana Counties and Mexico as well as agricultural lands and unpaved roads in 
Doña Ana County.  Agricultural tilling is possible in April and may have contributed to the 
event.  Much of the development in Doña Ana County has occurred in the City of Las Cruces 
where city ordinance requires BACM.  The largest and most likely sources contributing to the 
exceedances are the playas of northern Mexico.   
 
8.2.2 Sustained and Instantaneous Wind Speeds  
 
EPA has indicated that 11.2 m/s (25 mph) would be used as the default entrainment threshold for 
natural events caused by high wind and blowing dust (EPA, 2011).  NMED has found that a 
sustained hourly wind speed lasting two hours or more of 6 m/s with instantaneous wind gusts of 
12 m/s or more can create blowing dust in the border region (Aaboe et al., 1998-2007; Saxton et 
al., 2000).  In the past, NMED used 18 m/s as the threshold wind gust where the best controlled 
sources will be overwhelmed and entrain dust.  On April 8, wind speeds exceeded both of 
NMED’s presumed threshold velocities for dust entrainment at all monitoring sites (Figures 8-2 
& 8-3).  All monitoring sites, excluding Anthony, recorded wind gust speeds exceeding 18 m/s 
from 1300 to 1700 hours.         
 

Figure 8-2.  Sustained wind speeds at monitoring sites in Doña Ana and Luna Counties on the day of the event.  Wind speeds are sampled 
every other second then averaged over an hour.  The Anthony and West Mesa sites measure wind speed at 2 and 8 meters above grade 
respectively.  All other sites measure wind speed at 10 meters above grade.   
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Figure 8-3.  Maximum wind speeds at monitoring sites in Doña Ana and Luna Counties on the day of the event.  Wind speeds are 
sampled every other second with the maximum of the hourly samples supplied here.  The Anthony and West Mesa sites measure wind 
speed at 2 and 8 meters above grade respectively.  All other sites measure wind speed at 10 meters above grade. 
 
8.2.3 Recurrence Frequency 
 
The SPCY monitoring station can record exceedances at any time of year.  From 2003-2008, the 
FEM TEOM monitor has recorded 61 high wind exceedances and the FRM Wedding monitor 
has recorded three (Figure 8-4).  The difference between the number of recorded exceedances is 
due to the FRM Wedding monitor sampling schedule of 1-in-6 days.  The SPCY site records an 
average of 10.2 exceedances per year, with a high of 14 in 2004 and 2008 and a low of 5 in 2007.   
 
The Chaparral monitoring station can record exceedances at any time of year.  From 2003-2008, 
the FEM TEOM monitor has recorded 55 exceedances (Figure 8-4).  There is no FRM Wedding 
monitor at the Chaparral site.  The Chaparral site records an average of 9.2 exceedances per year, 
with a high of 18 in 2008 and a low of 3 in 2005. 
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Figure 8-4.  High wind blowing dust exceedances recorded by the FEM TEOM instruments.  The FRM Wedding instrument recorded an 
additional three exceedances at SPCY over the same time period.     
 
8.2.4 Controls Analysis 
 
Implementation of BACM in Doña Ana County has been carried out through the ordinances and 
MOUs adopted under the NEAP.  The ordinances regulate disturbed lands, construction and 
demolition, vacant parking lots and materials handling and transportation.  On this day no other 
unusual PM10 producing activities occurred and anthropogenic emissions remained constant 
before, during and after the event.  The most likely sources contributing to the event are the 
playas of northern Mexico and desert lands in Doña Ana County.  A back-trajectory analysis 
using the HYSPLIT (Draxler et al., 2011; Rolph, 2011) model shows that the air masses traveled 
through southern Doña Ana County and northern Mexico to the SPCY and Chaparral monitors in 
the southern half of the county (Figure 8-5).  The model was run for the eight hours preceding 
the elevated concentrations (1100 hour).  Controlling dust from the natural desert terrain is cost 
prohibitive.  NMED concludes that the sources contributing to the event are not reasonably 
controllable.   
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Figure 8-5.  Back-trajectory model analysis for the event on April 8, 2009.  The numbers in parenthesis are the 24-hour average PM10 
concentration and max wind gust respectively.  The model was run for the eight hours preceding the peak concentrations of the event 
starting from the 1200 hour.  Each ball represents one hour in the past from the starting point of the model run.  
 
8.4 Historical Fluctuations Analysis 
 
8.4.1 Annual and Seasonal 24-hour Average Fluctuations 
 
The SPCY and Chaparral sites have recorded PM10 exceedances every year since continuous 
FEM TEOM monitoring was established.  These exceedances can occur during any time of year 
and are caused by high winds (Figures 8-6 and 8-7).  Most exceedances occur from late winter 
through early summer (February-June) and are usually associated with the passage of Pacific 
cold fronts.  The maximum 24-hour average PM10 concentrations were 1110 µg/m3 at Chaparral 
and 1109 µg/m3 at SPCY.  All exceedances at Chaparral have been caused by high winds and 
natural events demonstrations were submitted to EPA under the NEAP or EER. SPCY is the only 
site in the network where low wind exceedances have been recorded.  From 2003-2005 the FEM 
TEOM monitor recorded 14 low wind exceedances.  No exceedances have been recorded since 
2005 and NMED continues to research the reasons behind these low wind high PM10 
concentrations.  All other exceedances at SPCY have been caused by high winds and natural 
events demonstrations were submitted to EPA under the NEAP or EER.          
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Figure 8-6.  24-hour average PM10 concentrations by day of year from 2003-2008.  All averages collected using FEM TEOM instrument. 
 

 
Figure 8-7.  24-hour average PM10 concentrations by day of year from 2003-2008.  All averages collected using FEM TEOM instrument. 
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Table 8-1 shows normal historical fluctuations with and without high wind natural events that 
caused exceedances from 2003-2008.  The recorded values for this day (165 µg/m3 at SPCY and 
185 µg/m3 at Chaparral) are above the 95th percentile of all 24-hour averages recorded at each 
respective site.      
 

Chaparral Max 99th 95th 75th 50th Mean 25th 5th Minimum 
No Events 149 118 65 35 24 28 15 6 2 

Events 1110 271 98 37 25 36 15 6 2 
SPCY Max 99th 95th 75th 50th Mean 25th 5th Minimum 

No Events 212 146 110 61 39 47 24 11 1 
Events 1109 237 128 64 40 53 25 11 1 

Table 8-1.  24-hour average PM10 data distribution with and without high wind events included.  Only those high wind events that 
resulted in an exceedance were excluded from the analysis.  Data for SPCY includes FRM Wedding and FEM TEOM data from 2003-
2008.  Data for Chaparral only includes FEM TEOM data from 2003-2008.  
 
An hourly data distribution analysis was done for PM10 concentrations and wind gust speeds 
(Appendices A and B).  When the hourly data for April 8 is overlaid on the hourly data 
distribution plots, it shows that the values recorded during the high wind event exceed the 95th 
percentile for both PM10 and wind gusts (Figures 8-8 through 8-11) at the Chaparral and SPCY 
monitoring sites.  The hourly PM10 values during the high wind blowing dust storm far exceed 
the 95th percentiles of hourly data. 
       

 
Figure 8-8.  All data recorded using the FEM TEOM monitor.  Data distribution is for hourly values from 2003-2008.  The top whisker 
represents the 95th percentile of data.   
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Figure 8-9.  Wind speed data distribution from 2003-2008 measured at 10 meters.  Data is for the maximum wind gust recorded during 
the hour.     
 

 
Figure 8-10.  All data recorded using the FEM TEOM monitor.  Data distribution is for hourly values from 2003-2008.  The top whisker 
represents the 95th percentile of data.   
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Figure 8-11.  Wind speed data distribution from 2003-2008 measured at 10 meters.  Data is for the maximum wind gust recorded during 
the hour.     

 
8.5 Clear Causal Relationship  
 
A Pacific cold front passed through New Mexico on April 8 and 9 2009 with the center of low 
pressure traveling along the Colorado-New Mexico border.  As the cold front approached New 
Mexico a pressure gradient was created in southwestern New Mexico and northern Mexico 
(Figure 8-12).  At the 500 hour an area of low pressure aloft was over Nevada (Figure 8-13).  As 
the day progressed, this upper level low traveled east and by the 500 hour on April 9, it was 
centered on Colorado (Figure 8-14). Heating of the surface allowed winds aloft to mix down 
increasing surface wind velocities and provided the turbulence required for vertical mixing and 
entrainment of dust.          
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Figure 8-12.  April 8, 2009 surface weather map depicting the frontal activity and isobars of constant pressure (red lines) for the 1800 
hour MST.  Surface winds flow perpendicular to the isobars from high to low pressure.  
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Figure 8-13.  Upper Air weather map depicting winds aloft with isobars of constant pressure (brown lines).  Winds flow parallel to the 
isobars.    

 

Figure 8-14.  Upper Air weather map depicting winds aloft with isobars of constant pressure (brown lines).  Winds flow parallel to the 
isobars.    
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This weather pattern generated strong southwesterly winds beginning at the 1100 hour and 
lasting through the day on April 9.  During this time frame wind gusts regularly exceeded the 
95th percentiles as shown in figures 8-10 and 8-12.  Peak wind gusts ranged from 14 m/s at 
Anthony to 26 m/s at Chaparral (Figure 8-3).  Sustained hourly average wind speeds of 6 m/s or 
more and wind gusts of 12 m/s or more were recorded at all monitoring sites during elevated 
PM10 concentrations (Figure 8-2 and 8-3).   Blowing dust caused elevated levels of PM10 during 
the same time frame as high winds (Figures 8-15 to 8-16).  As wind gusts exceed the 95th 
percentile of historical data so do hourly PM10 concentrations (1100-2300 hours) on this date.  
Hourly PM10 concentrations throughout the network exhibit the same pattern with elevated 
concentrations of PM10 throughout the network until the evening hours (Figure 8-17).   
 

 Figure 8-15.  Time series plot of hourly observations showing increased PM10 concentrations as wind speeds and gusts increase.   
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Figure 8-16.  Time series plot of hourly observations showing increased PM10 concentrations as wind speeds and gusts increase.   
 

 
Figure 8-17.  Time series plot of hourly observations showing increased PM10 concentrations at most monitoring sites. 
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8.6 Affects Air Quality 
 
The historical fluctuations and clear causal relationship analyses prove that the event in question 
affected air quality on April 8, 2009. 
 
8.7 Natural Event 
 
The CCR and nRCP analyses show that this was a natural event caused by high wind and 
blowing dust.  
 
8.8 No Exceedance but for the Event 
 
Thirteen hourly PM10 values (1100-2300 hours) exceed the 24-hour average standard at 
Chaparral [(247 + 96 + 117 + 208 + 180 + 365 + 384 + 115 + 205 + 358 + 317 + 1030 + 203) = 
3825 µg/m3; (3825 µg/m3)/24 = 159 µg/m3].  Without the high wind and blowing dust an 
exceedance would not have been recorded.  
   
Ten hourly PM10 values (1000-1900 hours) account for a large portion (~82 percent) of the 24-
hour average at SPCY [(141 + 427 + 162 + 373 + 591 + 523 + 488 + 365 + 114 + 83) µg/m3 = 
3267 µg/m3; (3267 µg/m3)/24 = 136 µg/m3; 136/165 = .824].  Also, the 24-hour average of these 
ten hourly values are nearly 91 percent of the NAAQS (136/150 = .906).  Without the high wind 
and blowing dust an exceedance would not have been recorded. 
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9 HIGH WIND EXCEPTIONAL EVENT: August 4, 2009   
 
9.1 Summary of Event   
 
High winds and blowing dust caused an exceedance of the PM10 NAAQS at the AQB’s 
Chaparral monitoring site on August 4, 2009.  The 24-hour average was recorded by a FEM 
TEOM continuous monitor, with a midnight-to-midnight 24-hour average concentration of 190 
µg/m3, after rounding to the nearest 10 µg/m3.  This data has been submitted to AQS and flagged 
as a high wind natural event under the EER.  No other monitoring site recorded an exceedance 
on this day but 24-hour average PM10 were elevated at the southern monitoring sites (Figure 9-
1).   
 
The event on this day is a rare occurrence as it was caused by mesoscale weather conditions.  As 
thunderstorms developed throughout the region, downdrafts caused highly localized blowing 
dust.  Winds blew from a predominantly southerly direction throughout the entire border region, 
crossing over desert and anthropogenic sources within New Mexico and Texas.  The co-
occurrence of high winds and elevated levels of blowing dust, little to no point sources in the 
area, and the high hourly and daily PM10 concentrations support the assertion that this was an 
exceptional event, specifically a natural event caused by high wind and blowing dust.    
 

 
Figure 9-1. 24-hour Averages for the four days before and after the suspected high wind event.  Averages measured using TEOM 
instruments at monitoring sites in Doña Ana County.   
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9.2 Is Not Reasonably Controllable or Preventable  
 
9.2.1 Suspected Source Areas and Categories Contributing to the Event 
   
Sources of windblown dust contributing to this exceedance include the undisturbed desert, 
residential land and unpaved roads in Doña Ana County and Texas.  Many agricultural 
operations till the land during the month of March.   
 
9.2.2 Sustained and Instantaneous Wind Speeds  
 
EPA has indicated that 11.2 m/s (25 mph) would be used as the default entrainment threshold for 
natural events caused by high wind and blowing dust (EPA, 2011).  NMED has found that a 
sustained hourly wind speed lasting two hours or more of 6 m/s with instantaneous wind gusts of 
12 m/s or more can create blowing dust in the border region (Aaboe et al., 1998-2007; Saxton et 
al., 2000).  On August 4, wind speeds exceeded both of NMED’s presumed threshold velocities 
for dust entrainment at various monitoring sites (Figures 9-2 & 9-3).    
 

Figure 9-2.  Sustained wind speeds at monitoring sites in Doña Ana and Luna Counties on the day of the event.  Wind speeds are sampled 
every other second then averaged over an hour.  The Anthony and West Mesa sites measure wind speed at 2 and 8 meters above grade 
respectively.  All other sites measure wind speed at 10 meters above grade.   
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Figure 9-3.  Maximum wind speeds at monitoring sites in Doña Ana and Luna Counties on the day of the event.  Wind speeds are 
sampled every other second with the maximum of the hourly samples supplied here.  The Anthony and West Mesa sites measure wind 
speed at 2 and 8 meters above grade respectively.  All other sites measure wind speed at 10 meters above grade. 
 
9.2.3 Recurrence Frequency 
 
The Chaparral monitoring station can record exceedances at any time of year.  From 2003-2008, 
the FEM TEOM monitor has recorded 55 exceedances (Figure 9-4).  There is no FRM Wedding 
monitor at the Chaparral site.  The Chaparral site records an average of 9.2 exceedances per year, 
with a high of 18 in 2008 and a low of 3 in 2005. 
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Figure 9-4.  Exceedances recorded by the FEM TEOM instrument at Chaparral from 2003-2008. 
 
9.2.4 Controls Analysis 
 
Implementation of BACM in Doña Ana County has been carried out through the ordinances and 
MOUs adopted under the NEAP.  The ordinances regulate disturbed lands, construction and 
demolition, vacant parking lots and materials handling and transportation.  On this day no other 
unusual PM10 producing activities occurred and anthropogenic emissions remained constant 
before, during and after the event.  The most likely sources contributing to the event are 
undisturbed desert, residential land and unpaved roads.  Chaparral is the only site to record an 
exceedance on this day and it is likely that sources in proximity to the monitor and on the eastern 
slopes of the Franklin Mountains in New Mexico and Texas caused the exceedance.  A back-
trajectory analysis using the HYSPLIT (Draxler et al., 2011; Rolph, 2011) model shows that the 
air masses traveled from northeastern El Paso to the Chaparral monitors in Doña Ana County.  
The model was run for the three hours preceding the peak concentration of the event (Figure 9-
5).  The Texas Commission on Environmental Quality (TCEQ) does not have a PM10 monitor in 
this part of town.  As part of Texas’ State Implementation Plan, BACM for the City of El Paso 
and Fort Bliss Military Base are required per Texas Administrative Code (Title 30 Part 1 Chapter 
111). Controlling dust from the natural desert terrain is cost prohibitive with the enforcement of 
dust control ordinances left up to the local governments.  Due to the extreme level of wind, 
NMED concludes that the sources contributing to the event are not reasonably controllable.   
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Figure 9-5.  Back-trajectory model analysis for the event.  The numbers in parenthesis are the 24-hour average PM10 concentration and 
max wind gust respectively.  Each ball represents one hour in the past starting from the 1800 hour.  
 
9.4 Historical Fluctuations Analysis 
 
9.4.1 Annual and Seasonal 24-hour Average Fluctuations 
 
The Chaparral site has recorded PM10 exceedances since it was established in 2003.  These 
exceedances can occur during any time of year and are caused by high winds (Figure 9-6).  Most 
exceedances occur from late winter through early summer (February-June) and are usually 
associated with the passage of Pacific cold fronts.  The maximum 24-hour average PM10 
concentration was 1110 µg/m3 recorded in 2008.  All exceedances have been caused by high 
winds and natural events demonstrations were submitted to EPA under the NEAP or EER.  
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Figure 9-6.  24-hour average PM10 concentrations by day of year from 2003-2008.  All averages collected using FEM TEOM instrument. 
 
Table 9-1 shows normal historical fluctuations with and without high wind natural events that 
caused exceedances from 2003-2008.  The recorded value for this day (185 µg/m3) is above the 
maximum value recorded when no high wind exceedances are included and is above the 95th 
percentile of all 24-hour averages recorded.    
 

Chaparral Max 99th 95th 75th 50th Mean 25th 5th Minimum 
No Events 149 118 65 35 24 28 15 6 2 

Events 1110 271 98 37 25 36 15 6 2 
Table 9-1.  24-hour average PM10 data distribution with and without high wind events included.  Only those high wind events that 
resulted in an exceedance were excluded from the analysis.  Data includes FEM TEOM data from 2003-2008.   
 
An hourly data distribution analysis was done for PM10 concentrations and wind gust speeds 
(Appendices A and B).  When the hourly data for August 4 is overlaid on the hourly data 
distribution plots it shows that the four hourly values recorded on this day exceed the 95th 
percentile for PM10 and two hourly values exceed the 95th percentile for wind gusts (Figures 9-7 
and 9-8).  The hourly PM10 values during the high wind blowing dust storm far exceed the 95th 
percentiles.         
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Figure 9-7.  All data recorded using the FEM TEOM monitor.  Data distribution is for hourly values from 2003-2008.  The top whisker 
represents the 95th percentile of data.   
 

 
Figure 9-8.  Wind speed data distribution from 2003-2008 measured at 10 meters.  Data is for the maximum wind gust recorded during 
the hour.     
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9.5 Clear Causal Relationship  
 
There were numerous thunderstorms throughout the border region on August 4. The radar image 
below shows small amounts of precipitation falling along the I-10 corridor and in El Paso at the 
time of high PM10 concentrations at Chaparral (Figure 9-9).  The Infrared satellite image shows 
that large high level thunderstorms were present along the southern New Mexico border (Figure 
9-10).           
 

 
Figure 9-9.  August 4 surface weather map with radar image overlapped depicting the thunderstorm activity for the 1800 hour MST.   
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Figure 9-10.  August 4 surface weather map with Infrared satellite image overlapped depicting the thunderstorm activity for the 1800 
hour MST.     

 
The most likely cause of this windblown dust exceedance is a dry microburst.  The localized and 
short lived nature of the high PM10 concentrations supports this assertion.  Convective weather 
cells (i.e. thunderstorms) with high moisture levels aloft and low moisture levels below cause dry 
microbursts.  As rain begins to fall it is evaporated in the lower levels and turned into wind 
energy.  The sounding from Santa Teresa at the 1800 hour shows that large amounts of moisture 
were at the 500 to 400 mb level (5950-7670 m) whereas low levels of moisture were present 
from the 850 to 550 mb altitude (1514-5193 m).   
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Figure 9-11.  Skew-T plot for the sounding at the 1800 hour on August 4 from the El Paso Weather Service in Santa Teresa, NM.  The 
blue line depicts relative humidity and the red line shows the environmental adiabatic lapse rate.   
       
This weather pattern generated strong southerly winds from the 1700 to 1800 hours.  During 
these hours wind gusts approached and then exceeded the 90th percentile of data at the Chaparral 
site as shown in Figure 9-8.  Peak wind gusts reached 18 m/s at the Chaparral site (Figure 9-3).  
Peak wind gusts and concentrations of PM10 occurred during the 1700 to 1800 hours (Figure 9-
12).  As wind gusts approach the 95th percentile of historical data so do hourly PM10 
concentrations on this date.  Much smaller spikes in PM10 concentrations were observed at the 
other sites in the monitoring network at approximately the same time as the large spikes at 
Chaparral (Figure 9-13). 
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 Figure 9-12.  Time series plot of hourly observations showing increased PM10 concentrations as wind speeds and gusts increase.   
 

 
Figure 9-13.  Time series plot of hourly observations showing increased PM10 concentrations at Chaparral.  
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Earlier in the day large spikes in PM10 concentrations were recorded during the 1200 to 1300 
hour.  NMED could not find meteorological evidence or evidence of unusual anthropogenic 
activity to explain why this spike occurred.  Winds were from a southerly direction with 
relatively low wind speeds and gusts.  One plausible explanation is the passage of a dust devil 
directly over the monitoring site.  Dust devils are dust-filled vortices similar to small tornados 
and are formed by strong surface heating.  As hot air rises through the cooler air above, air 
rushes inward to the bottom of the forming vortex.  Rotation of the vortex is intensified as more 
hot air rushes inward to replace the rising column of air.  As this vortex begins to move across 
desert land, dust is picked up and travels across the terrain in the resultant funnel (Figure 9-11). 
 

 
Figure 9-11.  A dust devil traveling across the southern Arizona desert.  Image courtesy of NASA.  
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9.6 Affects Air Quality 
 
The historical fluctuations and clear causal relationship analyses prove that the event in question 
affected air quality on August 4, 2009. 
 
9.7 Natural Event 
 
The CCR and nRCP analyses show that this was a natural event caused by high wind and 
blowing dust.  
 
9.8 No Exceedance but for the Event 
 
Four hourly PM10 values (1200-1300 and 1700-1800 hours) exceed the 24-hour average standard 
at Chaparral [(223 + 1657 + 306 + 1501) µg/m3 = 3687 µg/m3; (3687 µg/m3)/24 = 154 µg/m3].   
 
When the high hourly PM10 concentration caused by the dry microburst (1800 hour = 1501 
µg/m3) is replaced by the 99th percentile of data for this hour (247 µg/m3), no exceedance of the 
24-hour standard occurs [i.e. (4462 µg/m3)/24 = 186 µg/m3 compared to (3208 µg/m3)/24 = 134 
µg/m3].     
 
NMED concludes that without high wind and blowing dust an exceedance would not have been 
recorded.    
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10 HIGH WIND EXCEPTIONAL EVENT: October 27, 2009   
 
10.1 Summary of Event   
 
High winds and blowing dust caused an exceedance of the PM10 NAAQS at the AQB’s 
Chaparral monitoring site on October 27, 2009.  The 24-hour average was recorded by a FEM 
TEOM continuous monitor, with a midnight-to-midnight 24-hour average concentration of 160 
µg/m3, after rounding to the nearest 10 µg/m3.  This data has been submitted to AQS and flagged 
as a high wind natural event under the EER.  No other monitoring site recorded an exceedance 
on this day but 24-hour average PM10 concentrations were elevated at the Deming and southern 
monitoring sites (Figure 10-1).  Desert View did not collect seventy five percent of data (18 
hours) required to compute a 24-hour average for this day.   
 
The weather conditions that caused high winds follow the typical scenario with the passage of a 
Pacific cold front.  Winds blew from a predominantly south to southwesterly direction 
throughout the entire border region, crossing over desert and anthropogenic sources within New 
Mexico.  The co-occurrence of high winds and elevated levels of blowing dust, little to no point 
sources in the area, and the high hourly and daily PM10 concentrations support the assertion that 
this was an exceptional event, specifically a natural event caused by high wind and blowing dust.    
 

 
Figure 10-1. 24-hour Averages for the four days before and after the suspected high wind event.  Averages measured using TEOM 
instruments at monitoring sites in Doña Ana County.   
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10.2 Is Not Reasonably Controllable or Preventable  
 
10.2.1 Suspected Source Areas and Categories Contributing to the Event 
   
Sources of windblown dust contributing to this exceedance include the undisturbed desert, 
agricultural lands, residential lands and unpaved roads in Doña Ana County, northern Mexico, 
and west Texas.  Harvesting by agricultural operations is possible during this time.   
 
10.2.2 Sustained and Instantaneous Wind Speeds  
 
EPA has indicated that 11.2 m/s (25 mph) would be used as the default entrainment threshold for 
natural events caused by high wind and blowing dust (EPA, 2011).  NMED has found that a 
sustained hourly wind speed lasting two hours or more of 6 m/s with instantaneous wind gusts of 
12 m/s or more can create blowing dust in the border region (Aaboe et al., 1998-2007; Saxton et 
al., 2000).  On October 27, wind speeds exceeded both of NMED’s presumed threshold 
velocities for dust entrainment at various monitoring sites (Figures 10-2 & 10-3).    
 

Figure 10-2.  Sustained wind speeds at monitoring sites in Doña Ana and Luna Counties on the day of the event.  Wind speeds are 
sampled every other second then averaged over an hour.  The Anthony and West Mesa sites measure wind speed at 2 and 8 meters above 
grade respectively.  All other sites measure wind speed at 10 meters above grade.   
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Figure 10-3.  Maximum wind speeds at monitoring sites in Doña Ana and Luna Counties on the day of the event.  Wind speeds are 
sampled every other second with the maximum of the hourly samples supplied here.  The Anthony and West Mesa sites measure wind 
speed at 2 and 8 meters above grade respectively.  All other sites measure wind speed at 10 meters above grade. 
 
10.2.3 Recurrence Frequency 
 
The Chaparral monitoring station can record exceedances at any time of year.  From 2003-2008, 
the FEM TEOM monitor has recorded 55 exceedances (Figure 10-4).  There is no FRM Wedding 
monitor at the Chaparral site.  The Chaparral site records an average of 9.2 exceedances per year, 
with a high of 18 in 2008 and a low of 3 in 2005. 
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Figure 10-4.  Exceedances recorded by the FEM TEOM instrument at Chaparral from 2003-2008. 
 
10.2.4 Controls Analysis 
 
Implementation of BACM in Doña Ana County has been carried out through the ordinances and 
MOUs adopted under the NEAP.  The ordinances regulate disturbed lands, construction and 
demolition, vacant parking lots and materials handling and transportation.  On this day no other 
unusual PM10 producing activities occurred and anthropogenic emissions remained constant 
before, during and after the event.  The most likely sources contributing to the event are 
undisturbed desert, agricultural lands, residential lands and unpaved roads.  Chaparral is the only 
site to record an exceedance on this day and it is likely that sources in proximity to the monitor 
caused a large portion of the monitored concentrations.  A back-trajectory analysis using the 
HYSPLIT (Draxler et al., 2011; Rolph, 2011) model shows that the air masses traveled from 
northern Mexico to the monitoring sites.  The model was run for the eight hours preceding the 
start of elevated concentrations of the event (Figure 10-5).  Controlling dust from the natural 
desert terrain is cost prohibitive with the enforcement of dust control ordinances left up to the 
local governments.  Due to the extreme level of wind, NMED concludes that the sources 
contributing to the event are not reasonably controllable.   
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Figure 10-5.  Back-trajectory model analysis for the event on October 27, 2009.  The numbers in parenthesis are the 24-hour average 
PM10 concentration and max wind gust respectively.  Each ball represents one hour in the past starting from the 1500 hour.  
 
10.4 Historical Fluctuations Analysis 
 
10.4.1 Annual and Seasonal 24-hour Average Fluctuations 
 
The Chaparral site has recorded PM10 exceedances since it was established in 2003.  These 
exceedances can occur during any time of year and are caused by high winds (Figure 10-6).  
Most exceedances occur from late winter through early summer (February-June) and are usually 
associated with the passage of Pacific cold fronts.  The maximum 24-hour average PM10 
concentration was 1110 µg/m3 recorded in 2004.  All exceedances have been caused by high 
winds and natural events demonstrations were submitted to EPA under the NEAP or EER.  
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Figure 10-6.  24-hour average PM10 concentrations by day of year from 2003-2008.  All averages collected using FEM TEOM instrument. 
 
Table 10-1 shows normal historical fluctuations with and without high wind natural events that 
caused exceedances from 2003-2008.  The recorded value for this day (165 µg/m3) is above the 
maximum value recorded when no high wind exceedances are included and is above the 95th 
percentile of all 24-hour averages recorded.    
 

Chaparral Max 99th 95th 75th 50th Mean 25th 5th Minimum 
No Events 149 118 65 35 24 28 15 6 2 

Events 1110 271 98 37 25 36 15 6 2 
Table 10-1.  24-hour average PM10 data distribution with and without high wind events included.  Only those high wind events that 
resulted in an exceedance were excluded from the analysis.  Data includes FEM TEOM data from 2003-2008.   
 
An hourly data distribution analysis was done for PM10 concentrations and wind gust speeds 
(Appendices A and B).  When the hourly data for October 27 is overlaid on the hourly data 
distribution plots it shows that the values recorded during the high wind event exceed the 95th 
percentile for both PM10 and wind gusts (Figures 10-7 and 10-8).  The hourly PM10 values during 
the high wind blowing dust storm far exceed the 95th percentiles.         
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Figure 10-7.  All data recorded using the FEM TEOM monitor.  Data distribution is for hourly values from 2003-2008.  The top whisker 
represents the 95th percentile of data.   
 

 
Figure 10-8.  Wind speed data distribution from 2003-2008 measured at 10 meters.  Data is for the maximum wind gust recorded during 
the hour.     
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10.5 Clear Causal Relationship  
 
A Pacific cold front passed through New Mexico on October 27, 2009.  An area of low pressure 
developed in central Arizona creating a weak pressure gradient in southwestern New Mexico and 
northern Mexico (Figure 10-9).  An approaching area of low pressure aloft at the 500 hour was 
observed over the state of Montana but little mixing of higher level winds occurred on this day 
(Figure 10-10).     
 

 
Figure 10-9.  October 27, 2009 surface weather map depicting the frontal activity and isobars of constant pressure (red lines) for the 1800 
hour MST.  Surface winds flow perpendicular to the isobars from high to low pressure.   
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Figure 10-10.  Upper Air weather map depicting winds aloft with isobars of constant pressure (brown lines).  Winds flow parallel to the 
isobars.    

 
The weather pattern described above generated south to southwesterly winds beginning in the 
afternoon hours and lasted throughout the next day.  On October 27 strong gusty winds were 
observed before the approaching cold front.  During this event wind gusts exceeded the 95th 
percentile of data at the Chaparral site as shown in Figure 10-8.  Peak wind gusts ranged from 12 
m/s at Anthony to 23 m/s at Chaparral (Figure 10-3).  Sustained hourly average wind speeds of 6 
m/s or more were recorded at Chaparral from the 1500 hour through the night (Figure 10-2).   
Blowing dust caused elevated levels of PM10 during the same time frame as high winds (Figure 
10-11).  As wind gusts exceed the 95th percentile of historical data so do hourly PM10 
concentrations on this date.  Much smaller spikes in PM10 concentrations were observed at the 
other sites in the monitoring network at approximately the same time as the large spike at 
Chaparral (Figure 10-12).   
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 Figure 10-11.  Time series plot of hourly observations showing increased PM10 concentrations as wind speeds and gusts increase.   
 

 
Figure 10-12.  Time series plot of hourly observations showing increased PM10 concentrations at the southern monitoring sites.   
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10.6 Affects Air Quality 
 
The historical fluctuations and clear causal relationship analyses prove that the event in question 
affected air quality on October 27, 2009. 
 
10.7 Natural Event 
 
The CCR and nRCP analyses show that this was a natural event caused by high wind and 
blowing dust.  
 
10.8 No Exceedance but for the Event 
 
Eight hourly PM10 values (1400-2100 hours) account for approximately 91 percent of the 24-
hour average at Chaparral [(90 + 79 + 450 + 481 + 540 + 752 + 827 + 260) µg/m3 = 3479 µg/m3; 
(3479 µg/m3)/24 = 145 µg/m3; 145/165 = .906].  Also, the 24-hour average of these eight hourly 
values are nearly 97 percent of the NAAQS (145/150 = .966).  Without the high wind and 
blowing dust an exceedance would not have been recorded.    
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11 HIGH WIND EXCEPTIONAL EVENT: October 28, 2009   
 
11.1 Summary of Event   
 
High winds and blowing dust caused an exceedance of the PM10 NAAQS at the AQB’s Deming 
monitoring site on October 28, 2009.  The 24-hour average was recorded by a FEM TEOM 
continuous monitor, with a midnight-to-midnight 24-hour average concentration of 240 µg/m3, 
after rounding to the nearest 10 µg/m3.  This data has been submitted to AQS and flagged as a 
high wind natural event under the EER.  No other monitoring site recorded an exceedance on this 
day but 24-hour average PM10 concentrations were elevated at the northern monitoring sites 
(Figure 11-1).  A FRM Wedding monitor is in Deming but it is not collocated with the FEM 
TEOM and did not record a high 24-hour average on this day (20 µg/m3).    
 
The weather conditions that caused high winds follow the typical scenario with the passage of a 
Pacific cold front.  This cold front caused an exceedance at Chaparral on the previous day.   
Winds blew from a predominantly southwesterly direction throughout the entire border region, 
crossing over desert and anthropogenic sources within New Mexico and Mexico.  The co-
occurrence of high winds and elevated levels of blowing dust, little to no point sources in the 
area, and the high hourly and daily PM10 concentrations support the assertion that this was an 
exceptional event, specifically a natural event caused by high wind and blowing dust.    
 

 
Figure 11-1. 24-hour Averages for the four days before and after the suspected high wind event.  Averages measured using TEOM 
instruments at all monitoring sites.   
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11.2 Is Not Reasonably Controllable or Preventable  
 
11.2.1 Suspected Source Areas and Categories Contributing to the Event 
   
Sources of windblown dust contributing to this exceedance include the undisturbed desert, 
agricultural lands, residential lands and unpaved roads in Doña Ana and Luna Counties as well 
as northern Mexico.  Harvesting by agricultural operations is possible during this time.   
 
11.2.2 Sustained and Instantaneous Wind Speeds  
 
EPA has indicated that 11.2 m/s (25 mph) would be used as the default entrainment threshold for 
natural events caused by high wind and blowing dust (EPA, 2011).  NMED has found that a 
sustained hourly wind speed lasting two hours or more of 6 m/s with instantaneous wind gusts of 
12 m/s or more can create blowing dust in the border region (Aaboe et al., 1998-2007; Saxton et 
al., 2000).  On October 28, wind speeds exceeded both of NMED’s presumed threshold 
velocities for dust entrainment at various monitoring sites (Figures 11-2 & 11-3).    
 

Figure 11-2.  Sustained wind speeds at monitoring sites in Doña Ana and Luna Counties on the day of the event.  Wind speeds are 
sampled every other second then averaged over an hour.  The Anthony and West Mesa sites measure wind speed at 2 and 8 meters above 
grade respectively.  All other sites measure wind speed at 10 meters above grade.   
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Figure 11-3.  Maximum wind speeds at monitoring sites in Doña Ana and Luna Counties on the day of the event.  Wind speeds are 
sampled every other second with the maximum of the hourly samples supplied here.  The Anthony and West Mesa sites measure wind 
speed at 2 and 8 meters above grade respectively.  All other sites measure wind speed at 10 meters above grade. 
 
11.2.3 Recurrence Frequency 
 
The Deming monitoring station can record exceedances at any time of year.  From 2006-2008, 
the FEM TEOM monitor has recorded 25 exceedances (Figure 10-4).  The FRM Wedding 
monitor at the Deming site recorded two exceedances in 2003 and none since.  Continuous FEM 
TEOM monitoring did not begin in Deming until July of 2006.  The Deming site records an 
average of 4.2 exceedances per year, with a high of 24 in 2008 with no exceedances recorded 
from 2004-2006. 
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Figure 11-4.  Exceedances recorded by the FRM Wedding and FEM TEOM instrument at Deming from 2003-2008. 
 
11.2.4 Controls Analysis 
 
Implementation of BACM in Luna County has been carried out through the ordinances adopted 
under the NEAP.  The ordinances regulate disturbed lands and construction.  On this day no 
other unusual PM10 producing activities occurred and anthropogenic emissions remained 
constant before, during and after the event.  The most likely sources contributing to the event are 
undisturbed desert, agricultural lands and unpaved roads.  A back-trajectory analysis using the 
HYSPLIT (Draxler et al., 2011; Rolph, 2011) model shows that the air masses traveled from 
northern Mexico through the boot heel region of New Mexico to the Deming site.  The model 
was run for the eight hours preceding the start of elevated concentrations of the event (Figure 11-
5).  Controlling dust from the natural desert terrain is cost prohibitive with the enforcement of 
dust control ordinances left up to the local governments.  Due to the extreme level of wind, 
NMED concludes that the sources contributing to the event are not reasonably controllable.   
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Figure 11-5.  Back-trajectory model analysis for the event on October 28, 2009.  The numbers in parenthesis are the 24-hour average 
PM10 concentration and max wind gust respectively.  Each ball represents one hour in the past starting from the 600 hour MST.  
 
11.4 Historical Fluctuations Analysis 
 
11.4.1 Annual and Seasonal 24-hour Average Fluctuations 
 
The Deming FEM TEOM site has recorded PM10 exceedances since it was established in July of 
2006.  These exceedances occur from winter through summer and are caused by high winds 
(Figure 11-6).  Most exceedances occur from late winter through early summer (February-June) 
and are usually associated with the passage of Pacific cold fronts.  NMED suspects that 
exceedances can occur during any time of year but did not start continuous monitoring until July 
of 2006.  The maximum 24-hour average PM10 concentration was 1033 µg/m3 recorded in 2008.  
All exceedances have been caused by high winds and natural events demonstrations were 
submitted to EPA under the NEAP or EER.  
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Figure 11-6.  24-hour average PM10 concentrations by day of year from 2003-2008.  Data from 2003-2006 collected using the FRM 
Wedding.  Data for 2007-2008 collected using the continuous FEM TEOM instrument. 
 
Table 11-1 shows normal historical fluctuations with and without high wind natural events that 
caused exceedances from 2003-2008.  The recorded value for this day (240 µg/m3) is above the 
maximum value recorded when no high wind exceedances are included and is above the 95th 
percentile of all 24-hour averages recorded.    
 

Deming Max 99th 95th 75th 50th Mean 25th 5th Minimum 
No Events 152 96 57 29 19 23 12 6 2 

Events 1033 281 70 30 19 30 12 6 2 
Table 11-1.  24-hour average PM10 data distribution with and without high wind events included.  Only those high wind events that 
resulted in an exceedance were excluded from the analysis.  Data includes FRM Wedding data from 2003-2008 and FEM TEOM data 
from 2006-2008.   
 
An hourly data distribution analysis was done for PM10 concentrations and wind gust speeds 
(Appendices A and B).  When the hourly data for October 28 is overlaid on the hourly data 
distribution plots it shows that the values recorded during the high wind event exceed the 95th 
percentile for both PM10 and wind gusts (Figures 11-7 and 11-8).  The hourly PM10 values during 
the high wind blowing dust storm far exceed the 95th percentiles.         
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Figure 11-7.  All data recorded using the FEM TEOM monitor.  Data distribution is for hourly values from 2006-2008.  The top whisker 
represents the 95th percentile of data.   
 

 
Figure 11-8.  Wind speed data distribution from 2006-2008 measured at 10 meters.  Data is for the maximum wind gust recorded during 
the hour.     
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11.5 Clear Causal Relationship  
 
A Pacific cold front passed through New Mexico on October 28, 2009.  An area of low pressure 
developed in central New Mexico creating a strong pressure gradient in southeastern Arizona, 
southwestern New Mexico and northern Mexico (Figure 11-9).  The upper air masses did not 
have much of an effect on the event as little mixing occurred due to the passage of the front at 
night time (Figure 11-10).   
 

 
Figure 11-9.  October 28, 2009 surface weather map depicting the frontal activity and isobars of constant pressure (red lines) for the 
midnight hour MST.  Surface winds flow perpendicular to the isobars from high to low pressure.   
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Figure 11-10.  Upper Air weather map depicting winds aloft with isobars of constant pressure (brown lines).  Winds flow parallel to the 
isobars.    

 
The weather pattern described above generated southwesterly winds beginning in the afternoon 
hours of October 27 and lasted throughout the next day.  On October 28 strong gusty winds were 
observed before the approaching cold front.  During this event wind gusts exceeded the 95th 
percentile of data at the Deming site as shown in Figure 11-8.  Peak wind gusts ranged from 14 
m/s at Desert View to 22 m/s at Deming (Figure 11-3).  Sustained hourly average wind speeds of 
6 m/s or more or more were recorded at Deming from the midnight hour through the day (Figure 
11-2).   Blowing dust caused elevated levels of PM10 during the same time frame as high winds 
(Figure 11-11).  As wind gusts exceed the 95th percentile of historical data so do hourly PM10 
concentrations on this date.  Much smaller spikes in PM10 concentrations were observed at the 
Holman and West Mesa sites shortly after the large spike at Deming (Figure 11-12).   
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 Figure 11-11.  Time series plot of hourly observations showing increased PM10 concentrations as wind speeds and gusts increase.   
 

 
Figure 11-12.  Time series plot of hourly observations showing increased PM10 concentrations at the southern monitoring sites.   
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11.6 Affects Air Quality 
 
The historical fluctuations and clear causal relationship analyses prove that the event in question 
affected air quality on October 28, 2009. 
 
11.7 Natural Event 
 
The CCR and nRCP analyses show that this was a natural event caused by high wind and 
blowing dust.  
 
11.8 No Exceedance but for the Event 
 
Two hourly PM10 values (000-100 hours) exceed the 24-hour average standard at Deming [(1226 
+ 2791) µg/m3 = 4017 µg/m3; (4017 µg/m3)/24 = 167 µg/m3].  Without the high wind and 
blowing dust an exceedance would not have been recorded.    
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12 HIGH WIND EXCEPTIONAL EVENT: December 8, 2009   
 
12.1 Summary of Event   
 
High winds and blowing dust caused an exceedance of the PM10 NAAQS at the AQB’s Anthony 
and Chaparral monitoring sites on December 8, 2009.  The 24-hour averages were recorded by 
FEM TEOM continuous monitors. The midnight-to-midnight 24-hour average concentrations 
were 180 µg/m3

 at Anthony and 270 µg/m3 at Chaparral.  All averages were rounded to the 
nearest 10 µg/m3.  This data has been submitted to AQS and flagged as high wind natural events 
under the EER.  Although no other monitoring site recorded an exceedance, elevated PM10 
concentrations were measured at all monitoring sites (Figure 12-1).         
 
The weather conditions that caused high winds follow the typical scenario with the passage of a 
Pacific cold front.  Winds blew from a predominantly southwesterly direction throughout the 
entire border region, crossing over desert and anthropogenic sources within New Mexico and 
northern Mexico.  The co-occurrence of high winds and elevated levels of blowing dust, little to 
no point sources in the area, and the high hourly and daily PM10 concentrations support the 
assertion that this was an exceptional event, specifically a natural event caused by high wind and 
blowing dust.    
 

 
Figure 12-1. 24-hour Averages for the four days before and after the suspected high wind event.  Averages measured using TEOM 
instruments at monitoring sites in Doña Ana County. 
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12.2 Is Not Reasonably Controllable or Preventable  
 
12.2.1 Suspected Source Areas and Categories Contributing to the Event 
   
Sources of windblown dust contributing to these exceedances include the undisturbed desert in 
Doña Ana County and Mexico as well as agricultural land, residential land and unpaved roads in 
Doña Ana County.  Much of the development in Doña Ana County has occurred in the City of 
Las Cruces where city ordinance requires BACM.  The largest and most likely sources 
contributing to the exceedances are the playas of northern Mexico.   
 
12.2.2 Sustained and Instantaneous Wind Speeds  
 
EPA has indicated that 11.2 m/s (25 mph) would be used as the default entrainment threshold for 
natural events caused by high wind and blowing dust (EPA, 2011).  NMED has found that a 
sustained hourly wind speed lasting two hours or more of 6 m/s with instantaneous wind gusts of 
12 m/s or more can create blowing dust in the border region (Aaboe et al., 1998-2007; Saxton et 
al., 2000).  In the past, NMED used 18 m/s as the threshold wind gust where the best controlled 
sources will be overwhelmed and entrain dust.  On December 8, wind speeds exceeded both of 
NMED’s presumed threshold velocities for dust entrainment at all monitoring sites (Figures 12-2 
& 12-3).  All monitoring sites recorded wind gust speeds exceeding 18 m/s. 
  

Figure 12-2.  Sustained wind speeds at monitoring sites in Doña Ana and Luna Counties on the day of the event.  Wind speeds are 
sampled every other second then averaged over an hour.  The Anthony and West Mesa sites measure wind speed at 2 and 8 meters above 
grade respectively.  All other sites measure wind speed at 10 meters above grade.   
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Figure 12-3.  Maximum wind speeds at monitoring sites in Doña Ana and Luna Counties on the day of the event.  Wind speeds are 
sampled every other second with the maximum of the hourly samples supplied here.  The Anthony and West Mesa sites measure wind 
speed at 2 and 8 meters above grade respectively.  All other sites measure wind speed at 10 meters above grade. 
 
12.2.3 Recurrence Frequency 
 
The Anthony monitoring station can record exceedances at any time of year.  From 2003-2008, 
the FEM TEOM monitor has recorded 57 exceedances and the FRM Wedding monitor has 
recorded five exceedances (Figure 12-4).  The difference between the number of recorded 
exceedances is due to the FRM Wedding monitor sampling schedule of 1-in-6 days.  The 
Anthony site records an average of 9.5 exceedances per year, with a high of 16 in 2008 and a low 
of 4 in 2007 and 2005.     
 
The Chaparral monitoring station can record exceedances at any time of year.  From 2003-2008, 
the FEM TEOM monitor has recorded 55 exceedances (Figure 12-4).  There is no FRM Wedding 
monitor at the Chaparral site.  The Chaparral site records an average of 9.2 exceedances per year, 
with a high of 18 in 2008 and a low of 3 in 2005. 
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Figure 12-4.  High wind blowing dust exceedances recorded by the FEM TEOM instruments.  The FRM Wedding instrument recorded 
an additional five exceedances at Anthony over the same time period.     
 
12.2.4 Controls Analysis 
 
Implementation of BACM in Doña Ana County has been carried out through the ordinances and 
MOUs adopted under the NEAP.  The ordinances regulate disturbed lands, construction and 
demolition, vacant parking lots and materials handling and transportation.  On this day no other 
unusual PM10 producing activities occurred and anthropogenic emissions remained constant 
before, during and after the event.  The most likely sources contributing to the event are the 
playas of northern Mexico and desert lands in Doña Ana County.  A back-trajectory analysis 
using the HYSPLIT (Draxler et al., 2011; Rolph, 2011) model shows that the air masses traveled 
through northern Mexico and southern Doña Ana County to the Anthony and Chaparral monitors 
(Figure 12-5).  The model was run for the eight hours preceding the beginning of elevated 
concentrations (300 hour).  Controlling dust from the natural desert terrain is cost prohibitive.  
NMED concludes that the sources contributing to the event are not reasonably controllable.   
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Figure 12-5.  Back-trajectory model analysis for the event on December 8, 2009.  The numbers in parenthesis are the 24-hour average 
PM10 concentration and max wind gust respectively.  The model was run for the eight hours preceding the peak concentrations of the 
event starting from the 400 hour.  Each ball represents one hour in the past from the starting point of the model run.  
 
12.4 Historical Fluctuations Analysis 
 
12.4.1 Annual and Seasonal 24-hour Average Fluctuations 
 
The Anthony and Chaparral sites have recorded PM10 exceedances every year since continuous 
FEM TEOM monitoring was established.  These exceedances can occur during any time of year 
and are caused by high winds (Figures 12-6 and 12-7).  Most exceedances occur from late winter 
through early summer (February-June) and are usually associated with the passage of Pacific 
cold fronts.  The maximum 24-hour average PM10 concentrations were 1110 µg/m3 at Chaparral 
and 403 µg/m3 at Anthony.  All exceedances at Chaparral and Anthony have been caused by 
high winds and natural events demonstrations were submitted to EPA under the NEAP or EER.  
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Figure 12-6. 24-hour average PM10 concentrations by day of year from 2003-2008.  All averages collected using FEM TEOM instrument. 
 

 
Figure 12-7.  24-hour average PM10 concentrations by day of year from 2003-2008.  All averages collected using FEM TEOM instrument. 
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Table 8-1 shows normal historical fluctuations with and without high wind natural events that 
caused exceedances from 2003-2008.  The recorded values for this day (182 µg/m3 at Anthony 
and 267 µg/m3 at Chaparral) are above the 95th percentile of all 24-hour averages recorded at 
each respective site.      
 

Chaparral Max 99th 95th 75th 50th Mean 25th 5th Minimum 
No Events 149 118 65 35 24 28 15 6 2 

Events 1110 271 98 37 25 36 15 6 2 
Anthony Max 99th 95th 75th 50th Mean 25th 5th Minimum 

No Events 147 123 88 56 38 42 24 12 4 
Events 403 251 103 58 39 48 25 12 4 

Table 12-1.  24-hour average PM10 data distribution with and without high wind events included.  Only those high wind events that 
resulted in an exceedance were excluded from the analysis.  Data for Anthony includes FRM Wedding and FEM TEOM data from 2003-
2008.  Data for Chaparral only includes FEM TEOM data from 2003-2008.  
 
An hourly data distribution analysis was done for PM10 concentrations and wind gust speeds 
(Appendices A and B).  When the hourly data for December 8 is overlaid on the hourly data 
distribution plots, it shows that the values recorded during the high wind event exceed the 95th 
percentile for both PM10 and wind gusts (Figures 12-9 through 12-12) at the Chaparral and 
Anthony monitoring sites.  The hourly PM10 values during the high wind blowing dust storm far 
exceed the 95th percentiles of hourly data. 
         

 
Figure 12-9.  All data recorded using the FEM TEOM monitor.  Data distribution is for hourly values from 2003-2008.  The top whisker 
represents the 95th percentile of data.   
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Figure 12-10.  Wind speed data distribution from 2006-2008 measured at 2 meters.  Data is for the maximum wind gust recorded during 
the hour.     
 

 
Figure 12-11.  All data recorded using the FEM TEOM monitor.  Data distribution is for hourly values from 2003-2008.  The top whisker 
represents the 95th percentile of data.   
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Figure 12-12.  Wind speed data distribution from 2003-2008 measured at 10 meters.  Data is for the maximum wind gust recorded during 
the hour.  

12.5 Clear Causal Relationship  
 
A Pacific cold front passed through New Mexico on December 8, 2009 with the center of low 
pressure traveling along the Colorado-New Mexico border.  As the cold front approached New 
Mexico a strong pressure gradient was created in southwestern New Mexico and northern 
Mexico (Figure 12-13).  At the 500 hour an area of low pressure aloft on December 9 was 
observed over the Utah-Colorado border with isobars aligning above the southern half of the 
state (Figure 12-14).  As the day progressed, heating of the surface allowed winds aloft to mix 
down increasing the surface winds and providing the turbulence required for entrainment of dust.          
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Figure 12-13.  December 8, 2009 surface weather map depicting the frontal activity and isobars of constant pressure (red lines) for the 
500 hour MST.  Surface winds flow perpendicular to the isobars from high to low pressure.  
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Figure 12-14.  Upper Air weather map depicting winds aloft with isobars of constant pressure (brown lines).  Winds flow parallel to the 
isobars.    

 
This weather pattern generated strong southwesterly winds beginning at the 400 hour and lasting 
through the day on December 9.  During this time frame wind gusts regularly exceeded the 95th 
percentiles as shown in Figures 12-10 and 12-12.  Peak wind gusts ranged from 18 m/s at 
Anthony to 30 m/s at Chaparral (Figure 12-3).  Sustained hourly average wind speeds of 6 m/s or 
more and wind gusts of 12 m/s or more were recorded at all monitoring sites during elevated 
PM10 concentrations (Figure 12-2 and 12-3).   Blowing dust caused elevated levels of PM10 
during the same time frame as high winds (Figures 12-15 and 12-16).  As wind gusts exceed the 
95th percentile of historical data so do hourly PM10 concentrations (400-1300 hours) on this date.  
Hourly PM10 concentrations throughout the network exhibit the same pattern with elevated 
concentrations of PM10 throughout the network until the afternoon (Figure 12-17).   
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 Figure 12-15.  Time series plot of hourly observations showing increased PM10 concentrations as wind speeds and gusts increase.   
 

 
Figure 12-16.  Time series plot of hourly observations showing increased PM10 concentrations as wind speeds and gusts increase.   
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Figure 12-17.  Time series plot of hourly observations showing increased PM10 concentrations at most monitoring sites. 
 
12.6 Affects Air Quality 
 
The historical fluctuations and clear causal relationship analyses prove that the event in question 
affected air quality on December 8, 2009. 
 
12.7 Natural Event 
 
The CCR and nRCP analyses show that this was a natural event caused by high wind and 
blowing dust.  
 
12.8 No Exceedance but for the Event 
 
Two hourly PM10 values (900-1000 hours) exceed the 24-hour average standard at Chaparral 
[(1865 + 1901) µg/m3 = 3766 µg/m3; (3766 µg/m3)/24 = 157 µg/m3].  Without the high wind and 
blowing dust an exceedance would not have been recorded.  
   
Nine hourly PM10 values (400-1200 hours) exceed the 24-hour average standard at Anthony 
[(333 + 150 + 70 + 251 + 1162 + 894 + 715 + 72 + 194) µg/m3 = 3841 µg/m3; (3841 µg/m3)/24 
= 160 µg/m3].  Without the high wind and blowing dust an exceedance would not have been 
recorded.  
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APPENDIX C 
 

Public Notices 
 

No public comments were received by NMED. 
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production layouts
using AutoCAD;
MS Project Mgr.
Send Resumes to:
H.R. Department

Mid-West Textile Co.
1600 E. San Antonio,
El Paso, TX 79901

(915) 533-9811
(915) 542-0747

See this ad on your
mobile phone at
m.eptjobs.com

General
Cake Decorator
in Las Cruces

Pro’s Ranch Markets
Apply in person at

320 Wyatt St,
Las Cruces, NM
Call 575-647-1669
for more info.
EOE/M/F/D/V

General

CERTIFICATION
SPECIALIST

(Financial Aid)

Application
Deadline:
02/03/2012

PHARMACY
TECHNOLOGY
INSTRUCTOR

(Part-time position)

Application
Deadline:
06/30/2012

Please visit our
website and apply

on-line at:
http://jobs.epcc.edu

Jobline:
(915) 831-6378

TDD: (915) 831-6364
EEO/AA

See this ad on your
mobile phone at
m.eptjobs.com

Healthcare

Med Time Pharmacy
Pharmacy Tech

2 yr exp (915)584-6340
fax resume

See this ad on your
mobile phone at
m.eptjobs.com

Healthcare
University Medical
Center of El Paso

HR Dept.
www.umcelpaso.org

Healthcare

THE MONTEVISTA
A Senior Living

Community
915-833-2229

Administrative

Fitness & Aquatics
Director:

oversee fitness and
pools at the YWCA

Bartlett branch.
Apply online @

www.ywcaelpaso.org
Job line 577-9922, ext

555 EEO m/f
See this ad on your

mobile phone at
m.eptjobs.com

Restaurants
WING DADDY’S

is hiring
COOKS -2 yrs exp.

WAITRESSES/
BARTENDERS

email mariosouthern
@yahoo.com

See this ad on your
mobile phone at
m.eptjobs.com

Restaurants / Clubs

Looking 4 Work
Apply now!

Waitress/Hostess
Must be 18yrs &older

Call 915-598-1260
Mon-Sat 11am-7pm

Sales
REAL ESTATE
License Needed

century21apd.com
915.779.5611

Trade
Forklift Mechanic

Pay up to $30.00 per
hr. 4 day work week
Housing Available.

Can commute.
Work is in

Odessa, Texas.
www.medleyco.com

Call 405-887-0872
for details.

See this ad on your
mobile phone at
m.eptjobs.com

Trades

QC Inspector
Use of calipers,

micrometers, and
calibration. 5 yrs
exp. $9 per hour

915-598-2330
See this ad on your

mobile phone at
m.eptjobs.com

Trade

PLUMBERS, PIPE
FITTE,RS AND

HELPERS
Commercial Work
Top Pay & Benefits

(800) 763-6317
See this ad on your

mobile phone at
m.eptjobs.com

Be Junk Free!
MAKE MONEY!

Sell your stuff, name
your prices, stay
home, I’ll do the

work! 915-227-7454.

Need someone to
care for 2 girls with
special disabilities.

These are the
tasks: bathing,

cooking, transporta -
tion, cleaning area,
assistance going to

bathroom , re -
quired to be strong,
bilingual, available
to work on week -
ends. Please call

Maria Garcia
915-778-3585

Elderly & Chil-
dren Care Giver/
Housekeeping. Ex-
perienced! Any-
time. 915-843-5958

Experienced home
caregiver I am
honest, reliable and
professional. Reason-
able cost. 915-538-6599

I am a caregiver
w/20 yrs experience.

Will care for the
elderly in their home.
Leave msg 859-9790
I will care for your

loved 1 in your home.
Experience, Ref,

TLC. Elderly, illness,
disabled. 915-449-3019

I will provide pri -
vate Nursing care
Adults & chilidren

915-248-7927

Quality Foster
Home in business 25
years! Private room

for one adult
female. Choice of
meals. Excellent

care! Information
533-7953

Busco trabajo
domestico de

limpieza. Tengo ref.
915-694-5906

NOTICE OF
PUBLIC SALE

Rhino Self Storage
will conduct an Auc-
tion Sale for cash,
without reserve, on
the facilities located
at 1631 Joe Battle,
2250 Joe Battle, 6047
Woodrow Bean, and
9191 Dyer Street, El
Paso, Texas on the
15th of February,
2012. The sales are
being held to satisfy
a Landlord’s lien un-
der Chapter 59 of the
Texas Property
Code. Seller reserves
the right to withdraw
property from the
sale. Property in-
cludes contents of
spaces of the follow-
ing tenants:
At 1631 Joe Battle
(9:30 AM) Michael A.
Marcel: baby chair,
couch, chairs, boxes
and totes w/contents.
Shannon C. Johnson:
dresser, fan, boxes
and bags w/contents,
cabinet, tires,
shelves. Nicole King:
furniture dresser,
boxes w/contents,
lamps, washer/dryer,
mattresses, head-
board, loveseat,
chairs.
At 2250 Joe Battle
(10:00 AM) Priscilla
Ortega: sofa &
loveseat, boxes
w/contents; Jose G.
Gonzalez: washer,
printer, 2 vending
machines, copy ma-
chine, juke box; Raul
Rivas: speaker box,
nails, compressor,
tires, construction
tools, truck tool box,
helmet; Rafael A.
Nigaglioni: clothing,
boxes w/contents;
Shari L. Croom: bak-
er’s rack, entertain -
ment center, dresser,
boxes w/contents;
Jose Gutierrez:
washer, dryer, ice
chest, fishing rods,
file cabinet, clock
cabinet, boxes
w/contents; Ricardo
C a v a z o s : table
w/chairs, china cabi-
net, stereo
w/speakers, painting,
Christmas decora-
tions, boxes
w/contents.
At 9191 Dyer (11:00
AM): Melissa O.
Campos: c h a i r s ,
shelves, bar, vac-
uum, boxes & totes
w/contents, Brian L.
Sullivan: TV, fence
post, space heater,
rods & reels, boxes &
bags w/contents Os-
car Deharo Jr. wick-
er chair, table,
shelves, picture

frames, boxes
w/contents, Patricia
A. Blocker: dresser,
Christmas decora-
tions, chairs, boxes
w/contents; Maria I
R e y e s : mattress,
lamp, speaker, dress-
er, TV, washer, dry-
er, wall pictures,
boxes, bags & totes
w/contents; James
Bryon Branham:
wheels w/tires, chest
of drawers, BBQ
grill, computer desk,
stereo, boxes & totes
with contents; David
A. Hernandez: pallet
lift, window a/c, safe,
ladder, power tools,
file cabinet, refriger -
ator, computer desk,
generator, lights,
boxes w/contents.

STATE ENVIRON -
MENT DEPART -

MENT SEEKS PUB -
LIC COMMENT ON

EXCEPTIONAL
EVENTS DEMON -

STRATION
(Santa Fe, NM) -The
New Mexico Environ -
ment Department Air
Quality Bureau has
completed a draft ex-
ceptional events
demonstration for pe-
riods exceeding fed-
eral air quality
standards for partic-
ulate matter in south-
ern New Mexico dur-
ing calendar year
2009. This document
demonstrates to the
U.S. Environmental
Protection Agency
that dust storms gen-
erated by high winds,
rather than man-
made sources,
caused exceedances
of the national stand-
ard for particulate
matter in the air.
Without this demon-
stration, certain
areas of the state
would be in violation
of the federal stand-
ard and subject to
stricter air quality
rules and require-
ments designed to
meet and maintain
the standard in the
future. The level of
the federal air stand-
ard for particulate
matter is protective
of public health.

The New Mexico En-
vironment Depart-
ment is seeking pub-
lic comment on the
draft document. The
document is availa-
ble for review at the
Environment Depart-
ment’s field offices
and website at
www.nmenv.state.n
m.us/aqb or by con-
tacting the Depart-
ment at 1-800-224-
7009.

For more informa-
tion and to submit
comments, please
contact Michael
Baca, Environmental
Analyst, NMED Air
Quality Bureau at
(575) 524-6300 or at
michael.baca1@state.
nm.us.
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STATE ENVIRONMENT DE-
PARTMENT SEEKS PUBLIC

COMMENT ON EXCEPTIONAL
EVENTS DEMONSTRATION

(Santa Fe, NM) -The New Mexico
Environment Department Air Qual-
ity Bureau has completed a draft
exceptional events demonstration
for periods exceeding federal air
quality standards for particulate
matter in southern New Mexico
during calendar year 2009. This
document demonstrates to the
U.S. Environmental Protection
Agency that dust storms generated
by high winds, rather than man-
made sources, caused exceed-
ances of the national standard for
particulate matter in the air. With-
out this demonstration, certain ar-
eas of the state would be in viola-
tion of the federal standard and
subject to stricter air quality rules
and requirements designed to
meet and maintain the standard in
the future. The level of the federal
air standard for particulate matter
is protective of public health.

The New Mexico Environment De-
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partment is seeking public com-
ment on the draft document. The
document is available for review at
the Environment Department’s
f ie ld o f f ices and webs i te a t
www.nmenv.state.nm.us/aqb or by
contacting the Department at
1-800-224-7009.

For more information and to sub-
mit comments, please contact
Michael Baca, Environmental Ana-
lyst, NMED Air Quality Bureau at
( 5 7 5 ) 5 2 4 - 6 3 0 0 o r a t
michael.baca1@state.nm.us.
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