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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 (PMyy).
The PM1o NAAQS is set at a 24-hour average of 150 pg/m® 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 PM1o NAAQS attainment determination for Dofia Ana and Luna Counties in

southern New Mexico. Exceedances of the standard were recorded at five of the seven

monitoring sites operated in Dofia Ana and Luna Counties using the Federal Equivalent Method
(FEM) Tapered Element Oscillating Microbalance (TEOM) continuous PMjo 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 Dofia Ana County meets the PM1o NAAQS. The elevated levels of PMyq 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 62G 6ZK 6ZL | 6WM 6ZM /E
West

DATE Anthony | SPCY | Chaparral | Holman | 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 S0
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 40 240/20WT
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 pg/m®. 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 PM;, NAAQS at 40 CFR Part 50.
tThe 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 Dofia Ana County for calendar year 2009.

2.2 Geography, Topography, and Climate

The Rio Grande River runs through the 3,804 square miles comprising Dofia Ana County,
extending from the northwest corner to the south-central border where Sunland Park, New
Mexico, El Paso, Texas and Ciudad Juérez, Mexico come together. The Rio Grande River forms
the heavily agricultural Rincon (northern) and Mesilla (southern) Valleys in Dofia 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 Dofia 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.

Dofia 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 Dofia Ana Counties experience the majority of PMyg
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 PMjo monitoring sites
in Dofla 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 Dofia 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. PMy, 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.

e e

-

Figure 2-1. PM;, monitoring sites with to

2.4  History of PMy, Exceedances and Background Concentrations in Dofa

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 Dofia

it

»)

pographical and geographical features of New Mexico’s southern border.

Ana County in Anthony, NM. Due to the recorded exceedances, the EPA designated the
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Anthony area as nonattainment for the PM1y NAAQS in 1991. During the 1990’s and 2000’s the
monitoring network expanded throughout Dofia 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 PM;, 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 PM;o NAAQS on 30 days during the year. This was by far the most exceedances
recorded by the AQB in a single year.

PM,, Exceedances By Year and Season

50

Number of Exceedances
(I
(o3
o

2003 2004 2005 2006 2007 2008 2009 2003-08

Year
EWinter ®Spring  Summer ®Fall ®mTotal

Figure 2-2. PMyo 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 PMj concentrations, hourly PMyo 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 PMj, monitored concentrations in Dofia
Ana County fell below the corresponding NAAQS of 150 pg/m°. 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 Juarez, 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.

24-hour Average PM,, Data Distribution
300
o
250
¢ o
o
— 200 L ®
E o o o ¢
5, . o
= 150 X
E X X X X .
100
T x x
T [ T
K = ' T . ' - |
0 i = -
Anthony Chaparral Deming  Desert View  Holman SPCY West Mesa
Monitoring Site
m 25th-50th Percentiles 50th-75th Percentiles ~ X 99th Percentile  ®Mean  ®2009 Exceedances

Figure 2-3. Historical data distributions for 2003-2008 except for Desert View (2007-2008) and Holman (2004-2008). The top whisker
represents the 95" percentile of data.

2.5 Dofa 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 PMiy 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 PM1p NAAQS may be violated due to uncontrollable natural events. The Luna and Dofia
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 Dofia Ana and Luna Counties were approved by EPA in 2000 and 2003
respectively. Under the NEAPSs, the AQB provided documentation and analysis to EPA for
exceedances of the PM1 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 PMy, 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 Dofia Ana Counties’ NEAPSs, 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 Doiia 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 PM, 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-EI 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 Dofia 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/agb. 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
Dofia Ana County, windblown dust from desert land is by far the most prominent source of PMyg
accounting for nearly 85% of emissions (Table 2-3). An emissions inventory has not been
conducted for Luna County.

Area and Mobile Sources PMjo Emissions (Tons/year) | PM, s Emissions (Tons/year)
Wind Erosion 49,2425 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 Dofla 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.
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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.

L TPC, OPC

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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500-Millibar Height Contours at 7:00 A.M. E.S.T.
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 PM1; 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 pug/m?,
after rounding to the nearest 10 pg/m°. 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 PM;o 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 PMyo concentrations support the assertion that this was an exceptional event, specifically a
natural event caused by high wind and blowing dust.

Dofia Ana County PM,, 24-hour Averages
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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 Dofia Ana County.
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3.2 Is Not Reasonably Controllable or Preventable

3.2.1 Suspected Source Areas and Cateqories Contributing to the Event

Sources of windblown dust contributing to this exceedance include the undisturbed desert,
agricultural lands and unpaved roads in Dofia 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 Dofia 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).
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Figure 3-2. Sustained wind speeds at monitoring sites in Dofia 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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Max Wind Gust-January 26, 2009
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Figure 3-3. Maximum wind speeds at monitoring sites in Dofia 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 Dofia 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 PM;o 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 Dofia Ana
County. The model was run for the eight hours preceding the start of elevated PM,
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 PM, concen
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 PM3, 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 PMy,
concentration was 403 pg/m? 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 PMyo 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 pug/m?) is above the
maximum value recorded when no high wind exceedances are included and is above the 95"

percentile of all 24-hour averages recorded.

Anthony | Max 99™ o5™ 75" 50™ Mean 25™ 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 PM, 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 PM;, 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 95™
percentile for both PMy, and wind gusts (Figures 3-7 and 3-8). The hourly PMy, values during

the high wind blowing dust storm far exceed the historical 95" 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 95" percentile of data.
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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.

17|NM Exceptional Events Demonstration 2009



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 95" 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 PM1 concentrations of the event (Figure 3-
2). Blowing dust caused elevated levels of PM;o during the same time frame as high winds as
demonstrated by the time series plot in Figure 3-11. As wind gusts exceed the 95" percentile of
historical data so do hourly PM;o concentrations on this date (1100-1600 hours).
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Figure 3-11. Time series plot of hourly observations showing increased PM;o 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 PMyo values from 1100-1600 hours exceed the 24-hour average standard at

Anthony [(189 + 554 + 641 + 940 + 1220 + 212) pg/m® = 3756 pg/m?; (3756 ug/m?)/24 = 156
ng/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 PM1; 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 pg/m®at Anthony, 190 pg/m®at SPCY and 170 pg/m?® at Chaparral. All
averages were rounded to the nearest 10 pg/m>. 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 PM;, 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 PM;o concentrations support the assertion that this was an
exceptional event, specifically a natural event caused by high wind and blowing dust.

Dofia Ana County PM,, 24-hour Averages
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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 Dofia 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 Dofia Ana and Luna Counties. During
February most agricultural lands have not been disturbed since the fall harvest. Much of the
development in Dofia 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.

Hourly Average Wind Speed-February 10, 2009
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Figure 4-2. Sustained wind speeds at monitoring sites in Dofia 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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Max Wind Gust-February 10, 2009
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Figure 4-3. Maximum wind speeds at monitoring sites in Dofia 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 Dofia 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 PM;o 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 Dofia Ana County as well as desert lands in Dofia 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 Dofia 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
PMy, 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 PM;, 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 PM;o concentrations were 403 pg/m® at
Anthony, 1110 pg/m? at Chaparral and 1109 pug/m?® 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 PM;o 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 PMyo concentrations by day of year from 2003-2008. All averages collected using FEM TEOM instrument.

Chaparral-24-hour Averages
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Figure 4-7. 24-hour average PMyo concentrations by day of year from 2003-2008. All averages collected using FEM TEOM instrument.
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SPCY-24-hour Averages
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Figure 4-8. 24-hour average PMyo concentrations by day of year from 2003-2008. All averages collected using FEM TEOM instrument.

The recorded values for this day (244 pg/m?® at Anthony, 172 pg/m? at Chaparral, and 189 pg/m?
at SPCY) are above the 95" percentile of all 24-hour averages recorded at each respective site
(Table 4-1).

Anthony | Max 99™ 95™ 75™ 50" Mean 25™ 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 99™ 95™ 75™ 50" Mean 25™ 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 | 99" 95™ 75" 50™ Mean 25" 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 PMy, 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 PMj 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 95™
percentile for both PM3 and wind gusts at all monitoring sites (Figures 4-9 through 4-14). The
hourly PMy, values during the high wind blowing dust storm far exceed the historical 95
percentiles of hourly data.
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Anthony-Hourly PM,, Data Distribution
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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 95" percentile of data.

Anthony-Hourly Wind Gust Data Distribution
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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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Chaparral-Hourly PM,, Data Distribution
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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 95" percentile of data.

Chaparral-Hourly Wind Gust Data Distribution
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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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SPCY-Hourly PM,, Data Distribution
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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 95" percentile of data.

SPCY-Hourly Wind Gust Data Distribution
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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 95™ 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 PM, concentrations (Figure 4-2 and 4-3). Blowing dust
caused elevated levels of PM;q during the same time frame as high winds (Figures 4-17 to 4-19).
As wind gusts exceed the 95™ percentile of historical data so do hourly PM1o concentrations on
this date (800 hour and 1200-2000 hours). Hourly PMj, 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 PM;o were recorded throughout the network
until the 2000 hour (Figure 4-20).
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Anthony-PM,, Concentration v. Wind Speed
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Figure 4-17. Time series plot of hourly observations showing increased PM;o concentrations as wind speeds and gusts increase.
Chaparral-PM,, Concentration v. Wind Speed
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Figure 4-18. Time series plot of hourly observations showing increased PMy, concentrations as wind speeds and gusts increase.
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Figure 4-19. Time series plot of hourly observations showing increased PMy, concentrations as wind speeds and gusts increase.

Hourly PM,, Concentration-February 10, 2009
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Figure 4-20. Time series plot of hourly observations showing increased PMy, 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 PMy values (800 hour and 1300-1700 hours) exceed the 24-hour average standard at
Anthony [(1754 + 269 + 488 + 545 + 842 + 827) ug/m® = 4725 pg/m?; (4725 pg/m?®)/24 = 197
ng/m®]. Without the high wind and blowing dust an exceedance would not have been recorded.

Nine hourly PMyo 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) pug/m® = 3793
ng/m?®; (3793 pug/m®)/24 = 158 pg/m®]. Without the high wind and blowing dust an exceedance
would not have been recorded.

Seven hourly PMyo values (800 hour and 1400-1900 hours) exceed the 24-hour average standard
at SPCY [(680 + 280 + 595 + 949 + 832 + 140 + 350) pg/m® = 3826 pg/m?; (3826 pg/m®)/24 =
159 pg/m®]. Without the high wind and blowing dust an exceedance would not have been
recorded.
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3) HIGH WIND EXCEPTIONAL EVENT: March 7, 2009

5.1 Summary of Event

High winds and blowing dust caused an exceedance of the PM1; 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 pg/m?®at Anthony, 200 pg/m*at SPCY and 200 pg/m®at Chaparral. All averages were
rounded to the nearest 10 pg/m®. 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 PM3, concentrations were measured at the Desert View monitoring site (Figure 5-1).
The 24-hour average of 150 pug/m?® 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 PM; concentrations support the assertion that this was an
exceptional event, specifically a natural event caused by high wind and blowing dust.

Dofia Ana County PM,, 24-hour Averages
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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 Dofia Ana County.
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5.2 Is Not Reasonably Controllable or Preventable

5.2.1 Suspected Source Areas and Cateqories Contributing to the Event

Sources of windblown dust contributing to these exceedances include the natural desert,
residential properties, agricultural lands and unpaved roads in Dofia Ana County. Agricultural
tilling and crop planting are activities conducted during March and may have contributed to the
event. Much of the development in Dofia 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.

Hourly Average Wind Speed-March 7, 2009
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Figure 5-2. Sustained wind speeds at monitoring sites in Dofia 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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Max Wind Gust-March 7, 2009
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Figure 5-3. Maximum wind speeds at monitoring sites in Dofia 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 Dofia 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 PM;o 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 Dofia 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 Dofia Ana County (Figure 5-5). The large difference between 24-hour averages at the
southern and northern Dofia 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 PM;, 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.
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Figure 5-5. Back-trajectory model analysis for the event on March 7, 2009. The numbers in parenthesis are the 24-hour average PMy
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 PM;, 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 PM;o concentrations were 403 pg/m® at
Anthony, 1110 pg/m? at Chaparral and 1109 pug/m?® 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 PM;, 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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Anthony-24-hour Averages
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Figure 5-6. 24-hour average PMyo concentrations by day of year from 2003-2008. All averages collected using FEM TEOM instrument.

Chaparral-24-hour Averages
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Figure 5-7. 24-hour average PMyo concentrations by day of year from 2003-2008. All averages collected using FEM TEOM instrument.
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SPCY-24-hour Averages
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Figure 5-8. 24-hour average PMyo concentrations by day of year from 2003-2008. All averages collected using FEM TEOM instrument.

The recorded values for this day (213 pg/m?® at Anthony, 199 ug/m*at SPCY and 199 pg/m? at
Chaparral) are above the 95" percentile of all 24-hour averages recorded at each respective site.

Anthony | Max 99™ 95™ 75" 50" Mean 25" 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 99™ 95™ 75" 50" Mean 25" 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 99™ 95™ 75" 50" Mean 25" 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 PM, 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 PM;, 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 95"
percentile for both PMy, and wind gusts at all monitoring sites (Figures 5-9 through 5-14). The
hourly PMy, values during the high wind blowing dust storm far exceed the historical 95"
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 95" percentile of data.
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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.

43|NM Exceptional Events Demonstration 2009




Chaparral-Hourly PM,, Data Distribution
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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 95" percentile of data.

Chaparral-Hourly Wind Gust Data Distribution
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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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SPCY-Hourly PM,, Data Distribution
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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 95" percentile of data.

SPCY-Hourly Wind Gust Data Distribution
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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.

/

e

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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B00-Hillibar Height contours at 7:00 A.H. E.S.T.
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 95™ 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 PM, concentrations (Figure 5-2 and 5-3). Blowing dust caused elevated levels
of PMyq during the same time frame as high winds (Figures 5-17 to 5-19). As wind gusts exceed
the 95™ percentile of historical data so do hourly PM, concentrations on this date (700-1700
hours). Hourly PMy, concentrations throughout the network exhibit the same pattern with
elevated concentrations of PM, throughout the network until the evening hours (Figure 5-20).
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Anthony-PM,, Concentration v. Wind Speed
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Figure 5-17. Time series plot of hourly observations showing increased PM;o concentrations as wind speeds and gusts increase.

Chaparral-PM,, Concentration v. Wind Speed
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Figure 5-18. Time series plot of hourly observations showing increased PMy, concentrations as wind speeds and gusts increase.
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Figure 5-19. Time series plot of hourly observations showing increased PMy, concentrations as wind speeds and gusts increase.
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Figure 5-20. Time series plot of hourly observations showing increased PMy, 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 PMyo values (1000-1500 hours) exceed the 24-hour average standard at Anthony
[(879 + 1101 + 650 + 283 + 573 + 625) pg/m° = 4111 ug/m?*; (4111 pg/m®)/24 = 171 pg/m?].
Without the high wind and blowing dust an exceedance would not have been recorded.

Seven hourly PMyo values (900-1500 hours) exceed the 24-hour average standard at Chaparral
[(419 + 775 + 436 + 1074 + 799 + 130 + 294) pg/m® = 3927 pg/m?*; (3927 pg/m®)/24 = 164
ng/m’]. Without the high wind and blowing dust an exceedance would not have been recorded.

Seven hourly PMy, values (1000-1600 hours) exceed the 24-hour average standard at SPCY
[(516 + 1041 + 1116 + 407 + 384 + 233 + 322) pug/m® = 4019 pg/m® (4019 pg/m?)/24 = 167
ng/m’]. 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 PMig 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 pg/m?,
after rounding to the nearest 10 pg/m°. 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 PM;, concentrations at or above the 750 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 PMy
concentrations support the assertion that this was an exceptional event, specifically a natural
event caused by high wind and blowing dust.

Dofia Ana County PM,, 24-hour Averages
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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 Dofia Ana County.
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6.2 Is Not Reasonably Controllable or Preventable

6.2.1 Suspected Source Areas and Cateqories Contributing to the Event

Sources of windblown dust contributing to this exceedance include the undisturbed desert,
agricultural lands, residential lands and unpaved roads in Dofia 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).

Hourly Average Wind Speed-March 23, 2009
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Figure 6-2. Sustained wind speeds at monitoring sites in Dofia 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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Max Wind Gust-March 23, 2009
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Figure 6-3. Maximum wind speeds at monitoring sites in Dofia 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 Dofia 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 PM;o 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 Dofia 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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Flg k -trajectory model analysis for the even . T nu i nthe5|s are the 24-hour average PMyo concentra d
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 PM3, 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 PMy,
concentration was 524 pg/m? 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 6-6. 24-hour average PM,o 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 ug/m?®) is above the
maximum value recorded when no high wind exceedances are included and is above the 99"
percentile of all 24-hour averages recorded.

Holman Max 99t g5 750 50 Mean 250 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 PM, 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 PM; 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 95"
percentile for both PM3, and wind gusts (Figures 6-7 and 6-8). The hourly PM3, values during
the high wind blowing dust storm far exceed the 95™ percentile of data.
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Holman-Hourly PM,, Data Distribution
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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 95" percentile of data.

Holman-Hourly Wind Gust Data Distribution
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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 PMy, 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 95" 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 PM3, concentrations (Figure 6-2). Blowing dust caused elevated levels of PMyg during the
same time frame as high winds (Figure 6-11). As wind gusts exceed the 95" percentile of
historical data so do hourly PM, concentrations on this date. Much smaller spikes in PMyg
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 PM;o concentrations as wind speeds and gusts increase.
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Figure 6-12. Time series plot of hourly observations showing increased PMy, concentrations at Holman.
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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 PMyg values (400 hour and 900-1600 hours) exceed the 24-hour average standard at
Holman [(1109 + 167 + 175 + 477 + 343 + 348 + 333 + 400 + 402) pg/m* = 3754 ug/m®; (3754
ng/m®)/24 = 156 pg/m*]. 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 PMig 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 pg/m3at SPCY and 190 pg/m®at Holman. All averages were rounded to the nearest 10
ng/m®. 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 PM;o 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 PM;o concentrations
support the assertion that this was an exceptional event, specifically a natural event caused by
high wind and blowing dust.
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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 Dofia Ana County.
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7.2 1s Not Reasonably Controllable or Preventable

7.2.1 Suspected Source Areas and Cateqgories Contributing to the Event

Sources of windblown dust contributing to these exceedances include the undisturbed desert in
Luna and Dofia Ana Counties and Mexico as well as agricultural lands and unpaved roads in
Dofia Ana County. Agricultural tilling is possible in March and may have contributed to the
event. Much of the development in Dofia 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 Dofia 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.

Hourly Average Wind Speed-March 26, 2009
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Figure 7-2. Sustained wind speeds at monitoring sites in Dofia 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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Max Wind Gust-March 26, 2009
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Figure 7-3. Maximum wind speeds at monitoring sites in Dofia 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 Dofia 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 PM;o 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 Dofia 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 Dofia Ana Counties to the northern monitors and from southern Luna and
Dofia 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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7.4  Historical Fluctuations Analysis

7.4.1 Annual and Seasonal 24-hour Average Fluctuations

The SPCY and Holman sites have recorded PM;, 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 PM, concentrations were 524 pg/m? at Holman and
1109 pg/m® 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 PM
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 PM,o concentrations by day of year from 2003-2008. All averages collected using FEM TEOM instrument.
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Figure 7-7. 24-hour average PM,o 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 pg/m® at SPCY and
185 pg/m?® at Holman) are above the 95" percentile of all 24-hour averages recorded at each
respective site.

Holman Max 99" 95" 75™ 50" Mean 25™ 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 99™ 95" 75™ 50" Mean 25™ 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 PMy, 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 PM;, 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 95"
percentile for both PM3, and wind gusts (Figures 7-9 through 7-12) at the Holman and SPCY
monitoring sites. The hourly PM;, values during the high wind blowing dust storm far exceed
the 95" percentiles of hourly data.
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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 95™ percentile of data.
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SPCY-Hourly Wind Gust Data Distribution
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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.
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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 95" percentile of data.
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Holman-Hourly Wind Gust Data Distribution
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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 ldaho 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 95" 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 PM; concentrations (Figure 7-2 and 7-3). Blowing dust
caused elevated levels of PM;o during the same time frame as high winds (Figures 7-15 to 7-16).
As wind gusts exceed the 95™ percentile of historical data so do hourly PMyo concentrations
(1200-2300 hours) on this date. Hourly PM3, concentrations throughout the network exhibit the
same pattern with elevated concentrations of PM;o 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 PM;o concentrations as wind speeds and gusts increase.
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Figure 7-16. Time series plot of hourly observations showing increased PMy, concentrations as wind speeds and gusts increase.
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Hourly PM,, Concentration-March 26, 2009
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Figure 7-17. Time series plot of hourly observations showing increased PMy, 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 PMyq values (1200-2200 hours) exceed the 24-hour average standard at Holman
[(781 + 238 + 189 + 249 + 324 + 263 + 293 + 125 + 144 + 589 + 603) pg/m® = 3798 pg/m®;
(3798 pg/m®)/24 = 158 ug/m?]. Without the high wind and blowing dust an exceedance would
not have been recorded.

Eight hourly PM3, values (1200-1900 hours) exceed the 24-hour average standard at SPCY [(263

+519 + 721 + 687 + 658 + 540 + 302 + 66) pg/m® = 3756 ug/m?; (3756 pg/m®)/24 = 157
ng/m®]. 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 PMig 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 pug/m®at SPCY and 190 pg/m?® Chaparral. All averages were rounded to the nearest 10
ng/m®. 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 PM;o 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 PM1o concentrations support the
assertion that this was an exceptional event, specifically a natural event caused by high wind and
blowing dust.

Dofia Ana County PM,, 24-hour Averages
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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 Dofia Ana County.
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8.2 Is Not Reasonably Controllable or Preventable

8.2.1 Suspected Source Areas and Cateqories Contributing to the Event

Sources of windblown dust contributing to these exceedances include the undisturbed desert in
Luna and Dofia Ana Counties and Mexico as well as agricultural lands and unpaved roads in
Dorfia Ana County. Agricultural tilling is possible in April and may have contributed to the
event. Much of the development in Dofia 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.

Hourly Average Wind Speed-April 8, 2009
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Figure 8-2. Sustained wind speeds at monitoring sites in Dofia 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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Max Wind Gust-April 8, 2009
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Figure 8-3. Maximum wind speeds at monitoring sites in Dofia 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 Dofia 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 PM;o 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 Dofia Ana County. A back-trajectory analysis
using the HYSPLIT (Draxler et al., 2011; Rolph, 2011) model shows that the air masses traveled
through southern Dofia 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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concentratlon 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 PMj, 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 PM;, concentrations were 1110 pg/m® at Chaparral
and 1109 pg/m® 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 PM
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 PMyo concentrations by day of year from 2003-2008. All averages collected using FEM TEOM instrument.
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Figure 8-7. 24-hour average PMyo 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 pg/m® at SPCY and

185 pg/m?® at Chaparral) are above the 95™ percentile of all 24-hour averages recorded at each
respective site.

Chaparral | Max 99" 95" 75™ 50" Mean 25™ 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 99™ 95" 75™ 50" Mean 25™ 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 PMy, 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 PM;, 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 95"
percentile for both PMy, and wind gusts (Figures 8-8 through 8-11) at the Chaparral and SPCY
monitoring sites. The hourly PM;, values during the high wind blowing dust storm far exceed
the 95" percentiles of hourly data.
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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 95™ percentile of data.
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SPCY-Hourly Wind Gust Data Distribution
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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.
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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 95" percentile of data.
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Chaparral-Hourly Wind Gust Data Distribution
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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.
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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
95™ 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
PMyo concentrations (Figure 8-2 and 8-3). Blowing dust caused elevated levels of PMy, during
the same time frame as high winds (Figures 8-15 to 8-16). As wind gusts exceed the 95"
percentile of historical data so do hourly PM;o concentrations (1100-2300 hours) on this date.
Hourly PM3, concentrations throughout the network exhibit the same pattern with elevated
concentrations of PMj, throughout the network until the evening hours (Figure 8-17).
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Figure 8-15. Time series plot of hourly observations showing increased PM;o concentrations as wind speeds and gusts increase.
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Chaparral-PM,, Concentration v. Wind Speed
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Figure 8-16. Time series plot of hourly observations showing increased PMy, concentrations as wind speeds and gusts increase.
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Figure 8-17. Time series plot of hourly observations showing increased PMy, 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 PMy, 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 pg/m®; (3825 ug/m?)/24 = 159 pg/m®]. Without the high wind and blowing dust an
exceedance would not have been recorded.

Ten hourly PMy, 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) ug/m® =
3267 pg/m®; (3267 ug/m3)/24 = 136 pg/m?; 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 PM1; 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
ng/m?, after rounding to the nearest 10 pg/m®. 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 PM;, 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 PM;o concentrations support the assertion that this was an
exceptional event, specifically a natural event caused by high wind and blowing dust.
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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 Dofia Ana County.
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9.2 Is Not Reasonably Controllable or Preventable

9.2.1 Suspected Source Areas and Cateqories Contributing to the Event

Sources of windblown dust contributing to this exceedance include the undisturbed desert,
residential land and unpaved roads in Dofia 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).

Hourly Average Wind Speed-August 4, 2009
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Figure 9-2. Sustained wind speeds at monitoring sites in Dofia 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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Max Wind Gust-August 4, 2009

Wind Speed (m/s)

Hour of Day (MST)

== Anthony === Chaparral =====Deming === DesertView =====Hglman e=====SPCY =====\\gst Mesa

Figure 9-3. Maximum wind speeds at monitoring sites in Dofia 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 Dofia 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 PM;o 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 Dofia 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 PM1, 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 PM;, 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 PM;o 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 PMy,
concentration was 1110 pug/m® 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 PMyo 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 pug/m?) is above the
maximum value recorded when no high wind exceedances are included and is above the 95"
percentile of all 24-hour averages recorded.

Chaparral | Max 99™ 95™ 75™ 50™ Mean 25™ 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 PM, 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 PM; 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 95
percentile for PMyq and two hourly values exceed the 95" percentile for wind gusts (Figures 9-7
and 9-8). The hourly PMy values during the high wind blowing dust storm far exceed the 95
percentiles.
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Chaparral-Hourly PM,, Data Distribution
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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 95" percentile of data.

Chaparral-Hourly Wind Gust Data Distribution
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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 1-10 corridor and in El Paso at the

time of high PMy, 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).

0505 Ua%: U2 RADAR IMAGE ST
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 PMy, 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).

97|NM Exceptional Events Demonstration 2009



A

Sounding for EPZ, O UTC, 5-AUG—2009

|

[~
o
=]

Fa
o
=]

<
T
I
S
(¢ 4 (¢

PRESSURE [hPa)
[
=
(=2

=
=
=

NOAL/Farecast Syatems Laboratory

70a
A

850

ves y

100a1] - - - =

: j_éq{"‘: ><g~>
g
TTRI R

—21 1] 2d 40

TEMPERSTURE (°C) F'RESSU?E )me [tz
ALTITUDE (ki

P
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 90™ 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 PM3, occurred during the 1700 to 1800 hours (Figure 9-
12). As wind gusts approach the 95" percentile of historical data so do hourly PMg
concentrations on this date. Much smaller spikes in PMy, 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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Chaparral-PM,, Concentration v. Wind Speed
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Figure 9-12. Time series plot of hourly observations showing increased PM;o concentrations as wind speeds and gusts increase.

Hourly PM,, Concentration-August 4, 2009
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Figure 9-13. Time series plot of hourly observations showing increased PMy, concentrations at Chaparral.
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Earlier in the day large spikes in PM;, 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).
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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, 20009.

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 PMy, values (1200-1300 and 1700-1800 hours) exceed the 24-hour average standard
at Chaparral [(223 + 1657 + 306 + 1501) pg/m® = 3687 pg/m®; (3687 ug/m®)/24 = 154 pg/mq].

When the high hourly PM;o concentration caused by the dry microburst (1800 hour = 1501
ng/m®) is replaced by the 99™ percentile of data for this hour (247 pug/m®), no exceedance of the
24-hour standard occurs [i.e. (4462 pg/m®)/24 = 186 pg/m® compared to (3208 pg/m®)/24 = 134

ug/m].

NMED concludes that without high wind and blowing dust an exceedance would not have been
recorded.

101|NM Exceptional Events Demonstration 2009



10 HIGH WIND EXCEPTIONAL EVENT: October 27, 2009

10.1 Summary of Event

High winds and blowing dust caused an exceedance of the PM1; 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
ng/m?, after rounding to the nearest 10 pg/m®. 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 PM3, 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 PM; concentrations support the assertion that
this was an exceptional event, specifically a natural event caused by high wind and blowing dust.

Dofia Ana County PM,, 24-hour Averages
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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 Dofia 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 Dofia 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).

Hourly Average Wind Speed-October 27, 2009
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Figure 10-2. Sustained wind speeds at monitoring sites in Dofia 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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Max Wind Gust-October 27, 2009
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Figure 10-3. Maximum wind speeds at monitoring sites in Dofia 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 Dofia 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 PM;o 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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10.4 Historical Fluctuations Analysis

10.4.1 Annual and Seasonal 24-hour Average Fluctuations

The Chaparral site has recorded PM;o 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 PMy,
concentration was 1110 pug/m? 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 PM;o 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 pug/m?®) is above the
maximum value recorded when no high wind exceedances are included and is above the 95"
percentile of all 24-hour averages recorded.

Chaparral | Max 99™ 95™ 75™ 50™ Mean 25™ 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 PM;, 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 PM; 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 95™
percentile for both PM3, and wind gusts (Figures 10-7 and 10-8). The hourly PMyq values during
the high wind blowing dust storm far exceed the 95™ percentiles.
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900

800 /

\l

o

o
\

o o
o o
—/
I

o

o

| ]
L~

[PMyg] (g/m3)

w A~ OGO O
o
o

\

I
O i T T T T T T - T - T T T T ==
01 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
Hour of Day (MST)

mmmm ?5th-50th Percentiles 50th-75th Percentiles = Mean  =—=27-Oct-09

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 95" percentile of data.

Chaparral-Hourly Wind Gust Data Distribution
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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).
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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 95"
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 PMjg during the same time frame as high winds (Figure
10-11). As wind gusts exceed the 95™ percentile of historical data so do hourly PMyg
concentrations on this date. Much smaller spikes in PMj, 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 PM;o concentrations as wind speeds and gusts increase.
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Figure 10-12. Time series plot of hourly observations showing increased PMy, 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 PMy, values (1400-2100 hours) account for approximately 91 percent of the 24-
hour average at Chaparral [(90 + 79 + 450 + 481 + 540 + 752 + 827 + 260) pg/m® = 3479 pg/m?;
(3479 pg/m®)/24 = 145 pug/m*; 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 PMo 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 pug/m?,
after rounding to the nearest 10 pg/m°. 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 PMj 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 pg/m®).

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 PMj concentrations support the assertion that this was an
exceptional event, specifically a natural event caused by high wind and blowing dust.
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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 Dofia 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).

Hourly Average Wind Speed-October 28, 2009
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Figure 11-2. Sustained wind speeds at monitoring sites in Dofia 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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Max Wind Gust-October 28, 2009
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Figure 11-3. Maximum wind speeds at monitoring sites in Dofia 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 PM;q 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-
PM;, 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 PM;o 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 PM;, concentration was 1033 pg/m? 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 PMy, 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 ug/m?®) is above the
maximum value recorded when no high wind exceedances are included and is above the 95"
percentile of all 24-hour averages recorded.

Deming Max 99™ 95™ 75" 50" Mean 25™ 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 PM, 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 PM;, 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 95™
percentile for both PMy, and wind gusts (Figures 11-7 and 11-8). The hourly PMy, values during
the high wind blowing dust storm far exceed the 95" percentiles.
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Deming-Hourly PM,, Data Distribution
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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 95" percentile of data.

Deming-Hourly Wind Gust Data Distribution
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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.

120|NM Exceptional Events Demonstration 2009



. ~120 : SRS gy ir . 80
WED, OCT 28, 2009

500-HMillibar Height contours at 7:00 A.M. E.S5.T.
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 95"
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 PM;, during the same time frame as high winds
(Figure 11-11). As wind gusts exceed the 95" percentile of historical data so do hourly PMyg
concentrations on this date. Much smaller spikes in PMj, 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 PM;o concentrations as wind speeds and gusts increase.

Hourly PM,, Concentration-October 28, 2009
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Figure 11-12. Time series plot of hourly observations showing increased PM, 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 PMy, values (000-100 hours) exceed the 24-hour average standard at Deming [(1226

+2791) pg/m® = 4017 pg/m?®; (4017 ug/m®)/24 = 167 pg/m’]. 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 PM1; 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 pg/m®at Anthony and 270 pg/m?® at Chaparral. All averages were rounded to the
nearest 10 pg/m®. 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 PMyg
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 PM1o concentrations support the
assertion that this was an exceptional event, specifically a natural event caused by high wind and
blowing dust.
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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 Dofia 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
Dofia Ana County and Mexico as well as agricultural land, residential land and unpaved roads in
Dofia Ana County. Much of the development in Dofia 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.

Hourly Average Wind Speed-December 8, 2009
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Figure 12-2. Sustained wind speeds at monitoring sites in Dofia 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.

125|NM Exceptional Events Demonstration 2009



Max Wind Gust-December 8, 2009
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Figure 12-3. Maximum wind speeds at monitoring sites in Dofia 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.

126 |[NM Exceptional Events Demonstration 2009



24-hour Average PM,, Exceedances
20
18
m Anthony Chaparral
16 —
14 -
_ 12 —
3
£ 10 - -
>
pd
8 - I
6 - I
4 - |
2 - I
0 ' T T T T T 1
2003 2004 2005 2006 2007 2008
Year

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 Dofia 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 PM;o 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 Dofia 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 Dofia 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 1 ck-trajectory model analysis for the event on Dec e 8,2 The numbers in parenthesis are the 24-hou
PMy concentratlon 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 PMj, 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 PM; concentrations were 1110 pg/m® at Chaparral
and 403 pg/m? 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 PM;, concentrations by day of year from 2003-2008. All averages collected using FEM TEOM instrument.
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Figure 12-7. 24-hour average PM;o 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 pg/m?®at Anthony
and 267 pug/m? at Chaparral) are above the 95™ percentile of all 24-hour averages recorded at
each respective site.

Chaparral | Max 99" o5™ 75" 50" Mean 25" 5" | Minimum
No Events | 149 118 65 35 24 28 15 6 2
Events 1110 271 98 37 25 36 15 6 2
Anthony | Max 99" o5™ 75" 50" Mean 25" 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 PMy, 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 PM; 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 95"
percentile for both PM3, and wind gusts (Figures 12-9 through 12-12) at the Chaparral and
Anthony monitoring sites. The hourly PMy, values during the high wind blowing dust storm far
exceed the 95" percentiles of hourly data.
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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 95™ percentile of data.
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Anthony-Hourly Wind Gust Data Distribution
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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.
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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 95" percentile of data.
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Chaparral-Hourly Wind Gust Data Distribution
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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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500-Hillibar Height Contours at 7:00 A.H. E.S5.T.
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 95™
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
PM3, concentrations (Figure 12-2 and 12-3). Blowing dust caused elevated levels of PMyg
during the same time frame as high winds (Figures 12-15 and 12-16). As wind gusts exceed the
95™ percentile of historical data so do hourly PM concentrations (400-1300 hours) on this date.
Hourly PM3, concentrations throughout the network exhibit the same pattern with elevated
concentrations of PMj, throughout the network until the afternoon (Figure 12-17).
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Anthony-PM,, Concentration v. Wind Speed
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Figure 12-15. Time series plot of hourly observations showing increased PM;o concentrations as wind speeds and gusts increase.
Chaparral-PM,, Concentration v. Wind Speed
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Figure 12-16. Time series plot of hourly observations showing increased PM;, concentrations as wind speeds and gusts increase.
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Hourly PM,, Concentration-December 8, 2009
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Figure 12-17. Time series plot of hourly observations showing increased PM, 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 PMq values (900-1000 hours) exceed the 24-hour average standard at Chaparral
[(1865 + 1901) pg/m® = 3766 ug/m?>; (3766 pg/m®)/24 = 157 pg/m*]. Without the high wind and
blowing dust an exceedance would not have been recorded.

Nine hourly PMyg values (400-1200 hours) exceed the 24-hour average standard at Anthony
[(333 + 150 + 70 + 251 + 1162 + 894 + 715 + 72 + 194) pg/m* = 3841 pg/m?; (3841 pg/m°)/24
=160 pg/m®]. Without the high wind and blowing dust an exceedance would not have been
recorded.
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APPENDIX A

Hourly PM,q Data Distribution Charts
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Anthony-Hourly PM,, Data Distribution
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Deming-Hourly PM,, Data Distribution
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Holman-Hourly PM,, Data Distribution
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West Mesa-Hourly PM,, Data Distribution
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APPENDIX B

Hourly Wind Gust Data Distribution Charts
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Anthony-Hourly Wind Gust Data Distribution
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Deming-Hourly Wind Gust Data Distribution
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Holman-Hourly Wind Gust Data Distribution
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West Mesa-Hourly Wind Gust Data Distribution

Wind Speed (m/s)
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APPENDIX C

Public Notices

No public comments were received by NMED.
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PROOF OF PUBLICATION

L, being duly sworn, Frank Leto deposes and
says that he is the Publisher of the Las Cruces
Sun -News, a newspaper published daily in
the county of Dona Ana, State of New
Mexico; that the notice 50138 is an exact
duplicate of the notice that was published
once a week/day in regular and entire issue of
The Las Cruces Sun-News and The Deming
Headlight newspapers and not in any
supplement thereof for 1 consecutive
week(s)/day(s), the first publication was in the
issue dated

January 31, 2012 and the last publication was
January 31, 2012

Despondent further states this newspaper is
duly qualified to publish legal notice or
advertisements within the meaning of Sec.
Chapter 167, Laws of 1937.

Signed ¥
7/

Publisher
Official Position

STATE OF NEW MEXICO
ss.

County of Dona Ana
Subscribed and sworn before me this

J 64’ day of JMW 07@/07

C 700&. M /7‘6/,1%,

Notary Pu?flc in apg for
Dona Ana‘County, New Mexico

V)/]du'/z 075~
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STATE ENVIRONMENT DEPARTMENT SEEKS
PUBLIC COMMENT ON EXCEPTIONAL EVENTS
DEMONSTRATION

(Santa Fe, NM) -The New Mexico Environment
Department Air Quality 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 exceedances
of the national standard for particulate matter in the air.
Without this demonstration, certain areas of the state would
be in violation 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 Department is seeking
public comment on the draft document. The document is
available for review at the Environment Department's field
offices and website at www.nmenv.state.nm.us/agb or by
contacting the Department at 1-800-224-7009.

For more information and to submit comments, please
contact Michael Baca, Environmental Analyst, NMED Air
Quality Bureau at (575) 524-6300 or at

michael.bacal @state.nm.us.

Publication # 50138
Publication Date: Jan 31, 2012.
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STATE ENVIRONMENT
DEPARTMENT SEEKS
PUBLIC COMMENT ON
EXCEPTIONAL  EVENTS
DEMONSTRATION

(Santa Fe, NM) -The New
Mexico Environment De-
partment Air Quality Bu-
reau has completed a
draft exceptional events
demonstration for periads
exceeding federal air
quality standards for par-
ticulate matter in south-
ern New Mexico during
calendar year 2009, This
document demonstrates
to the U.5. Environmental
Protection Agency that
dust storms generated by
high winds, rather than
man-made sources,
caused exceedances of
the national standard for
particulate matter in the
air. 'Without ‘this demon-
stration, certain areas of
the state would be in vio-
lation of the federal
standard and subject to
stricter air quality rules
and requirements de-
signed to meet and main-
tain the standard In the
future. The levei of the
federal air standard for
particulate matter is pro-
tective of public health,

The New Mexico Environ-
ment Department is seek-
ing public comment on
the draft document. The
document is available for
review at the Environ-
ment Department’s field
offices and website at
www.nmenv.state.nm.us/
agb or by contacting the
Department at 1-800-
224-7009

For more information and
to submit comments,
Elease contact Michael
aca, Environmental Ana-
lyst, NMED Air Quality Bu-
reau at (575) 524-6300

or a
michael.bacal@state.nm.
us,
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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. Environmental
Protection Agency
that dust storms gen-
erated by high winds,
rather than  man-
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caused exceedances
of the national stand-
ard  for particulate
matter in _the air.
Without this demon-
stration, certain
areas of the stafe
would be in violation
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meet and maintain
the standard in the
future. The level of
the federal air stand-
ard  for  particulate
matter is protective
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Employment 204

[Administrafive
eliminating racism
empowering women

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.eptiobs.com

Elderly Care
Provided 265

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

| am a caregiver
w/20 yrs experience.
Will care for the
elderly in their home.
Ledave ms9g 859-9790

I will care for your
loved 1 in your home.
Expernence, Ref,

Elderly, illness,

LC.
dlsubled 915-449-3019

Restaurants
WING DADDY'’S
ring

email mariosouthern
@yahoo.com
See this ad on your
mobile phone at
m.eptiobs.com

General The more : i
Bi-Lingual (English/Spanish) Landscaping you tell Ads with o price Employment204  Employment204  Employment 204
and Construction Foremen for seasonal work Th ! generafe more =
in Philadelphia , PA. Workers must have € more auanified calls Drivers General
valid US work authorization, valid US drivers you sell! . DANNY HERMAN
license, read and write both languages, 12 TRUCKING —.
month verifiable employment at landscaping/ 800-331-3725 \iﬂﬁx\
construction company, must pass a pre- See this ad on your . ok
employment criminal background check and mobile phone at P
drug test, willing to relocate for 10 months a D|recmr of Student m.eptiobs. com Gl L iy $—%|I
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STATE ENVIRON -
MENT DE PAl;R

EX
EVE
RAT

(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 vyear
2009. This document
demonstrates to the
U. Environmental
Protection Agency
that dust storms gen-
erated by high winds,
rather than man-
made sources,
caused exceedances
of the national stand-
. _particulate
in _ the air.
W|Th0u1 this demon-
stration, certain
areas of the state
would be in violation
of the federal stand-
ard and subiect fo

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
maftter is protective
of public health.

The New Mexico En-
vironment  Depart-
ment is seeking pub-
lic comment on _the
draft document.

field offices
website af
www.nmenv.state.n
m.us/agb or by con-

tacting the Depart-
ment ot 1-800-224-
7009.

For more informa-
tion and to submit
comments, pleose
contac Michael

Baca, Environmental
Anulyst, NMED Air

lity Bureau at
(575) 524 6300 or at
michael.bacal@state.
nm.us.
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STATE ENVIRONMENT DE-
PARTMENT SEEKS PUBLIC

COMMENT ON EXCEPTIONAL
EVENTS DEMONSTRATION

Santa Fe, NM) -The New Mexico
nvironment 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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Albuquer gue Publishing Company
7777 Jefferson NE
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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
field offices and website at
www.nmenv.state.nm.us/agb 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
8/575) 524-6300o0rat
michael.bacal @state.nm.us.
Journal: February 1, 2012
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