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1.Introduction

Purpose

The U.S. Environmental Protection Agency (EPA) sets National Ambient Air Quality Standards (NAAQS)
for Particulate Matter (PM) with an aerodynamic diameter of 10 microns or less (PMyp). The level of the
PM1o NAAQS is set at 150 pg/m? for a 24-hour average concentration.

From January 1 - December 31, 2022, the New Mexico Environment Department (NMED) Air Quality
Bureau (AQB) recorded 39 exceedances of the PM1o NAAQS. The exceedances occurred on 19 days and
were the result of exceptional events, specifically high wind dust events.

The AQB submits this exceptional event demonstration for the exceedances of the PMjo NAAQS that
occurred in 2022 in Dofia Ana and Luna Counties of southern New Mexico (NM); including San Juan
County of northern NM. The evidence provided in this demonstration substantiates AQB’s request to
exclude exceedance data from a compliance determination for these counties for the PM;o NAAQS.
Table 22-1 in Appendix A lists the dates, 24-hour average concentrations, monitoring sites and other
identifying information for NM’s exclusion request.

2.Background

Climatology of High Wind Blowing Dust in Southern New Mexico

Large- and small-scale weather systems provide the ideal meteorological conditions for high wind
blowing dust events in Dofla Ana and Luna Counties. These events can occur at any time of year, but the
highest incidence of exceedances occurs during the Spring, New Mexico’s traditional windy season. The
most common weather system responsible for these events occurs when Pacific storms and associated
cold fronts traverse the state from west to east. On the windiest days, the storm’s center of low-
pressure is located along the Colorado-New Mexico border and upper-level winds align in the same
direction as surface winds. This alignment increases surface wind speeds in southeastern Arizona,
southwestern NM and northwestern Chihuahua, MX. Diurnal heating allows higher level winds to mix
down to the lower levels of the atmosphere, intensifying wind speeds and creating the turbulence
required for dust entrainment and transport.

The second large-scale weather systems responsible for blowing dust in NM are back door cold fronts
whose low-pressure centers and cold air approach the state from the north or the east. The last system
responsible for high wind blowing dust events in NM occurs during the monsoon season when small-
scale conditions create thunderstorms. These storms are the result of convective heating during the
summer months that create updrafts of moist air and allow cloud formation. Rain from these clouds
causes wet and dry microbursts releasing massive amounts of energy in the form of outflow winds.
These events are often hard to forecast with accuracy for a given area and can cause massive damage
and threats to health and safety. These events are referred to as Haboobs and often receive major news
coverage due to their sudden formation and dramatic nature. The cover page provides an example of
the dramatic nature of such an event that was observed from Las Cruces positioned in an eastern
direction towards the Organ Mountains, February 16, 2022. Picture courtesy of LC Sun News for the
February 23, 2022 event date.
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High wind conditions alone do not automatically create blowing dust. Winds must also impart enough
energy on dust sources to begin the erosion process with the movement of larger sand particles (PMago.
200). The movement of these particles (creep) creates impacts with medium sized particles (PMso.g0) that
begin to bounce along the surface (saltation). These particles in turn collide with PMsg and smaller
particles creating entrained dust. Particles in the PMao.s0 Size range may quickly drop out of the
atmosphere whereas smaller particles (PMio) may stay suspended in the atmosphere for days. Other
factors affecting the erodibility of soils include surface roughness, soil moisture content, vegetative
cover, nonerodable elements (e.g., clods), frequency of disturbance and crust formation.

This year’s soil was particularly vulnerable to the effects of increased erodibility due to a lack of
precipitation from increased drought which has resulted in decreased ground cover to help stabilize and
minimize the impacts of airborne particulate matter from windblown dust sources.

Exceptional Events Rule

The EPA has recognized the need for policies and rules regarding data affected by exceptional events for
which the normal planning and regulatory processes are not appropriate, since the implementation of
the Clean Air Act (CAA) in 1970. In 1996 EPA formalized their response to naturally occurring events by
implementing the Natural Events Policy (NEP). Under this policy, Natural Events Action Plans (NEAPs)
were developed to protect public health and document data handling and exclusion requests. In
response to changes in the federal CAA, EPA developed the Exceptional Events Rule (EER) in 2007 to
govern exclusion requests of air quality data when determining compliance with a given NAAQS (40 CFR
50.14), superseding the requirements of NEAPs. Under the EER, the EPA may exclude data from
compliance determinations if a state meets the technical and administrative requirements of the rule
and demonstrates that an exceptional event caused the exceedance. EPA last revised this rule in 2016.

Technical and Administrative Criteria

The EER provides technical and administrative criteria that air quality management agencies (i.e., AQB)
must follow in order for EPA to concur with a claimed event and exclude the requested data. The first
requirement is to engage EPA in the Initial Notification of Potential Exceptional Event process (40 CFR
50.14(c)(2)) by flagging data and creating an initial event description in EPA’s AQS database. This begins
the process of regular communication and consultation between the AQB and EPA regarding the
development of a demonstration to exclude data affected by high wind exceptional events. The AQB
submitted a formal letter indicating our intention of submitting a demonstration to EPA on December
31, 2022. A copy of this letter may be found in Appendix C of this document.

The AQB developed this demonstration to include the following elements of the 2016 EER (40 CFR
50.14(c)(3)(iv)) to exclude high wind exceptional events:

1. A narrative conceptual model that describes the event that caused the exceedance or violation
and a discussion of how emissions from the event led to the exceedance or violation at the
affected monitor(s);

2. A demonstration that the event affected air quality in such a way that there exists a clear causal
relationship (CCR) between the specific event and the monitored exceedance or violation;

3. Analyses comparing the claimed event-influenced concentration(s) to concentrations at the
same monitoring site at other times;

4. A demonstration that the event was both not reasonably controllable and not reasonably
preventable (nRCP); and
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5. A demonstration that the event was caused by human activity that is unlikely to recur at a
particular location or was a natural event. High wind dust events are considered natural events
when windblown dust originates from entirely natural sources or all anthropogenic sources are
reasonably controlled (40 CFR 50.14(b)(5)(ii)).

In addition, under 40 CFR 50.14(c)(3)(v), the air agency must follow the public comment process and
provide documentation that this requirement was fulfilled. Appendix D contains copies of public notices
and listserv emails announcing the public comment period, public comments received and AQB
responses to those comments. Public notification requirements under 40 CFR 50.14(c)(1) and 40 CFR
50.930(a) were also met through press releases, informational flyers and brochures, and the AQB’s Dust
and Monitoring websites.

High Wind Threshold and Tiered Demonstrations

The EPA uses the nRCP criteria of the EER to determine if an exceedance, due to a high wind dust event,
was caused in whole or in part by anthropogenic dust sources without reasonable controls in place.
Exceedances caused by uncontrolled anthropogenic dust sources may not be eligible to be treated as
exceptional events under the EER (see technical requirement 5 above). Evidence provided in this
demonstration for nRCP include:

Sustained wind speed;

Contributing sources of windblown dust;

Approved reasonable controls in the State Implementation Plan (SIP), if required; and
Implementation and enforcement of reasonable controls;

PN PRE

To address the various requirements and the degree of event-specific evidence needed to demonstrate
nRCP, the AQB uses a three-tiered approach in this demonstration. Tier 1 demonstrations will be used
for large-scale and high-energy high wind dust events (40 CFR 50.14(b)(5)(vi)) provided that:

1. A Dust Storm Warning was issued by the National Weather Service (NWS) due to the event;
2. Sustained wind speeds were greater than or equal to 17.8 m/s (40 mph); and
3. Visibility was reduced to 0.5 miles or less.

Tier 2 demonstrations were developed for events with sustained wind speeds at or above the high wind
threshold of 11.2 m/s (25 mph) for western states found at 40 CFR 50.14(b)(5)(iii). This threshold
represents the minimum wind speed capable of overwhelming reasonable controls. For exceedances
that do not meet the high wind threshold, Tier 3 demonstrations were developed where the largest
amount of evidence is provided in the controls analysis for the nRCP criteria. Table 2-1 below provides
examples of data and information provided for each Tier described above.
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Tier Level Control Analysis Elements

= NWS Dust Storm Warning;
Large Scale and High Energy (Tier 1) =  Sustained wind speeds of 17.8 m/s; and
=  Reduced visibility

=  Anthropogenic Sources and existing controls;

=  Natural sources and existing controls, if any

=  Effective implementation and enforcement of
reasonable control measures;

=  Reasonableness of controls; and

=  How emissions occurred despite controls;

Basic Controls Analysis (Tier 2)

= All elements of a Basic Control Analysis; plus
= Trajectories of source area;

Comprehensive Controls Analysis (Tier 3) = Source-specific emissions inventories; and

=  Transport modeling

Table 2-1. Three-tiered approach to supply evidence for nRCP analysis in Exceptional Events Demonstrations.

Designation Status and SIP requirements

The Anthony Area in Doia Ana County was designated nonattainment for the 1987 PM;, NAAQS in 1991
(Figure 2-1). Monitoring for PMp in Dofia Ana County began at the Anthony site in 1989 with
exceedances of the standard recorded every year since. The CAA Amendments of 1990 (CAAA) directed
EPA to designate those areas that do not meet a NAAQS as nonattainment by operation of law,
regardless of the cause of nonattainment. Prior to the CAAA and nonattainment designation, EPA
treated Dofa Ana County as a Rural Fugitive Dust Area. Under EPA policy these areas were not required
to implement control measures due to the lack of anthropogenic sources in the area. The AQB
developed a SIP for the Anthony nonattainment area (NAA) in 1991 (Appendix E), requesting and
receiving a waiver for implementing control measures. The status of the Anthony NAA has not changed
since the development of this SIP.
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i S i1
Figure 2-1. Anthony PM3o nonattainment area.

Natural Events Action Plans and Reasonable Control Measures

As monitoring expanded in southern New Mexico, exceedances and violations of the PM1o NAAQS
continued to be recorded throughout Dofia Ana and Luna Counties. Under the 1996 NEP, EPA required
the AQB to develop and implement NEAPs in lieu of nonattainment designations for the remainder of
Dofia Ana County (i.e., outside of the Anthony NAA) and all of Luna County. NEAPs were developed to
include five guiding principles with the protection of public health as the highest priority. Another
guiding principle or element of NEAPs required reasonably available control measures (RACM) for dust
sources. The AQB worked closely with local governments to adopt and implement ordinances containing
RACM or better. NMED also entered into memorandums of understanding (MOUs) with large land
managers, state and federal departments and agencies, the military and public institutions to ensure
that dust control measures and best management practices would be used for soil disturbance and dust
generating activities. Copies of the ordinances for Dofia Ana County, the City of Las Cruces, Luna County
and the City of Deming may be found in Appendix F. The local municipalities code enforcement officers
uphold dust or erosion control ordinances in these jurisdictions. For example, the City of Las Cruces has
a full-time Environmental Compliance Officer focusing efforts on controlling sources of fugitive dust
during periods of high winds exceeding 11.2 m/s. The City of Anthony provided NMED a letter dated
September 18, 2019, indicating the sidewalks and streets that have been paved since the incorporation
of the City in 2010 (Appendix E). NMED’s Fugitive Dust Control Rule, 20.2.23 New Mexico Administrative
Code (Part 23), addresses fugitive dust emissions produced by sources of disturbed land in Dofia Ana
and Luna Counties that are greater than 1 acre and are not agricultural, military, roadways, or activities
that have been issued a permit by the AQB. Part 23 is enforced on a complaint basis by the inspector
based out of the Las Cruces field office. Minor sources in southern Dofia Ana and Luna Counties are
periodically inspected and assessed fines based on deficiencies observed. Fines are settled to include
civil fines and a larger portion to Supplemental Environmental Projects that have a direct air quality
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improvement to either the source facility or other project(s) that improves air quality within the
impacted community. In 2018, the Jobe asphalt plant in Vado was inspected and was fined a civil
penalty of $19,760 with a stipulated settlement agreement and compliance order in January 2021. The
Vado Speedway is a fugitive dust source that was brought to the attention of the department in May
2021 that falls under Part 23 and has been resolved. Many cases in prior years have been through the
legal process to improve and protect air quality impacts by fugitive dust sources that fail to meet
minimum air quality requirements. The department is actively responding to complaints, inspecting
facilities and pursuing settlements based on utilizing the best available resources and most effective
means to obtain compliance preferably through voluntary compliance or compliance assistance. If the
department is unable to obtain voluntary compliance the severity of noncompliance increases with each
step documenting the violations through notices of violation and administrative compliance orders to
potentially bringing forth egregious violations before the district court.

Monitoring Network and Data Collection

The AQB operates a State and Local Air Monitoring Stations network to measure the concentration of
criteria pollutants and meteorological parameters. The AQB maintains five PM1o monitoring sites in
Dofia Ana County and one monitoring site in Luna County to track windblown dust in southern New
Mexico. All monitoring sites in Dofia Ana and Luna Counties are equipped with continuous Federal
Equivalent Method instruments, while the Anthony site (Dofia Ana County) is also equipped with a
Federal Reference Method instrument. In 2018, the Anthony site had installed a standard 10-meter
tower for measuring meteorological parameters and data from the La Union site is used as a proxy in
this demonstration. Meteorological parameters from the Santa Teresa monitoring site are also used as it
informs wind speeds at nearby, upwind source areas of PMio, especially those monitors located in the
southern half of Dofia Ana County. Figure 2-2 shows the location of monitoring sites in the border area
used in this demonstration. Figure 2-3 shows the location of the monitoring sites in the northern part of
the state with the San Juan Substation monitoring site located in San Juan County.

NMED Monitoring Network %
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Figure 2-2. NMED monitoring network sites in Doia An and Luna Counties.
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Figure 2-3. NMED monitoring network sites in the northern portion of the state.
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3.HIGH WIND EXCEPTIONAL EVENT: February 16, 2022

Conceptual Model

A Pacific cold front caused high winds and blowing dust in Dofia Ana and Luna Counties resulting in an
exceedance of the PMjp NAAQS at the Anthony, Desert View, Chaparral, Holman, and Deming
monitoring sites on this date. In accordance with the EER, the AQB submitted this data to EPA’s AQS
database and flagged it (coded as RJ) as a high wind dust event (Table 3-1).

. 24-Hour Average Max 1-Hour
AQS Flag AQS ID Site Name Concen"atioﬁ Wind Speed Max Gust
RJ 35-013-0016 6CM Anthony 259 pg/m?3 11 m/s 20.8 m/s
RJ 35-013-0021 6ZM Desert View 434 ug/m3 11.4 m/s 20.5 m/s
RJ 35-013-0020 6ZK Chaparral 169 pg/m? 13.3 m/s 22.4m/s
RJ 35-013-0019 6ZL Holman 223 pg/m?3 149 m/s 29.6 m/s
RJ 35-029-0003 7E Deming 208 pg/m?3 13.5m/s 21.1m/s

Table 3-1. 2022 PM;( Data flagged by NMED for exclusion pursuant to the EER.

Yesterday’s winds were a preclude to today’s windier day due to an approaching Pacific cold front. As
the storm system approaches southeast Colorado a deepening surface trough will dislodge and move
south creating surface mixing provided by a pressure gradient combined with a 40-55 knot jet moving
from west to east. At the 1800 hour, a large area of low-pressure was located over the Four Corners
extending to southeast Colorado (Figure 3-1). Aloft, the low-pressure center of the storm system
hovered over the Baja of California (Figure 3-2). As the day progressed this low-pressure cold front
traveled west southwest providing the momentum for increasingly westerly wind speeds east of the Rio
Grande Valley especially along the east sides of mountain ranges throughout the afternoon.

P

NS

Figure 3-1. Surface weather map showing storm (surface low), cold fronts and isobars of constant pressure (red lines).
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Figure 3-2. Upper air weather map for February 16, 2022, at the 1200 hour. Wind barbs depict wind speed (knots) and
direction.

As the event unfolded, the wind blew from the west southwest throughout the border region. These

high velocity winds passed over large areas of desert within New Mexico and Mexico. Anthropogenic

sources of dust near NMED’s monitoring sites include: disturbed surface areas, residential properties,
vacant lots, dirt roads, and storage piles.

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 a natural
event, specifically a high wind dust event. Sustained hourly wind speeds exceeding 9 m/s (~20 mph)
were recorded at Anthony, Chaparral, Desert View, Holman, West Mesa, Santa Teresa, La Union, and
Deming monitoring sites beginning at the 1100 hour and lasted through the 2200 hour. PM,
concentrations began to exceed the NAAQS at the Anthony, Desert View, Chaparral, Holman, West
Mesa, and Deming monitoring sites beginning at the 0700 hour. Hourly concentrations remained
elevated through the 1700 hour. Table 3-2 below summarizes hourly PMjo concentrations, wind speeds,
and wind gusts during the event for the monitors in exceedance of the 24-hour PMo NAAQS.
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Anthony Desert View Holman

Hour PM1o Wind Wind PMso Wind Wind PM1o Wind Wind
(ng/m?) Speed Gust (ng/m?) Speed Gust (ug/m?) Speed Gust
(m/s) (m/s) (m/s) (m/s) (m/s) (m/s)

0700 168 0.6 1.6 75 2.1 5.3 14 5 7.4
0800 66 13 3.1 185 2.6 7.2 17 6.5 10.9
0900 63 3.2 7.3 36 5.6 11.9 12 6.4 121
1000 127 6.3 153 481 7.9 13.7 48 8.6 134
1100 1150 9.6 18.7 954 9.6 15.4 249 10.6 17.3
1200 361 8.7 16.9 1626 10 16.3 175 11.6 194
1300 342 8.4 145 1785 10.6 19 703 13 21.7
1400 837 9.7 16.5 1653 9.8 20.5 1592 14.9 23.6
1500 1262 11 20.8 1785 11.4 18.3 1516 13.6 29.6
1600 1238 10.4 18.1 1121 11.4 19.5 669 12.7 20.4
1700 366 7.8 16.6 464 9.6 18.1 163 115 17.2

Table 3-2. Hourly PMyo, wind speed, and wind gust data during the peak hours of the event.

Meteorologists forecasted the high wind blowing dust event to occur this day, although the spring windy
season begins in March for most of the southwestern United States, high wind blowing dust events do
occur in the winter months such as this Pacific cold front. Forecasts predicted strong winds as the storm
approached the area with the area of low-pressure tracking from northwest to east at the borders of
Colorado and New Mexico in the morning and moving across New Mexico extending into Texas in the
afternoon. The system’s movement across the area timed well with daytime heating and mixing
generating a deep trough moving east as stronger winds aloft moved into the area. Many outlets also
forecasted a high probability of blowing and entrained dust throughout the area and haze in the
afternoon, especially in the desert areas of southern New Mexico (Figure 3-3).
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Figure 3-3. NWS Forecast Graphic with high wind warning and wind advisory for the event.
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Not Reasonably Controllable or Preventable (nRCP)

Not Reasonably Preventable

This demonstration does not provide a showing of not reasonably preventable pursuant to 40 CFR
50.14(b)(5)(iv) that states, in part, “the State shall not be required to provide a case-specific justification
for a high wind dust event.”

Not Reasonably Controllable

The documentation provided in this section demonstrates that the wind speeds and other
meteorological conditions overwhelmed the reasonable control measures in place for anthropogenic
sources, causing emissions of dust that were transported to NMED’s monitors.

Sustained Wind Speeds

EPA has indicated 11.2 m/s (25 mph) as the wind speed threshold at which natural or controlled
anthropogenic sources will emit dust. The Chaparral, Desert View, Santa Teresa, La Union, and Holman
monitoring sites recorded wind speeds above this threshold for eight hours from 1100 through the 1800
hours (Figure 3-4).

Hourly Wind Speeds - NMED Network
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Figure 3-4. Wind speeds at NMED monitoring sites in Dofia Ana and Luna Counties.

Level of Controls Analysis
Based on the sustained winds speeds monitored in the area during the event a basic controls analysis
will be provided.
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Basic Controls Analysis

Implementation and Enforcement of Control Measures

Reasonable controls for anthropogenic sources of dust are based on an area’s attainment status for the
PMio NAAQS. It is not reasonable for areas designated as attainment, unclassifiable or maintenance to
have the same level of controls as areas that are nonattainment for the standard. However, southern
New Mexico has a long history of high wind blowing dust events with NMED developing a
nonattainment SIP for the Anthony Area and NEAPs for the remaining portion of Dofia Ana County and
all of Luna County. As discussed in the Background section, NMED worked with local governments to
help them develop and adopt dust control ordinances based on BACM. Based on the area’s attainment
status and SIP waiver, NMED believes these ordinances constitute reasonable controls.

The ordinances developed and adopted under the NEAPs are implemented and enforced at the local
level with NMED playing a supporting role to ensure effective and enforceable implementation of
control measures. Under the regulatory framework applicable to the two counties, NMED’s purview
does not include oversight of the extent of the effectiveness and enforcement of local ordinances.
However, NMED believes that these ordinances are appropriately implemented at the local level.

Suspected Source Areas and Categories Contributing to the Event

Anthropogenic sources of dust in New Mexico include disturbed lands, construction and demolition
activities, vacant parking lots and materials handling and transportation. Area sources account for a
much larger portion of overall PM;o emissions than point sources. On the day of the event, no unusual
PM1o producing activities occurred and anthropogenic point source emissions remained constant before,
during and after the event. Natural areas of the Chihuahuan Desert in Dofia Ana, Luna, Grant, and
Hidalgo Counties are the most likely sources, under NMED’s jurisdiction, contributing to the high wind
blowing dust event. Other area sources located in Arizona and Chihuahua, MX likely contributed to the
exceedances on this day. Controlling dust from the natural desert terrain is cost prohibitive and falls
outside NMED’s jurisdiction when it is transported from interstate and international sources.

The documentation and analysis presented in this section demonstrates that all identified sources that
may have caused or contributed to the exceedances were reasonably controlled, implemented and
enforced at the time of the event, therefore emissions associated with the high wind dust event were
not reasonably controllable or preventable.

Clear Causal Relationship (CCR)

Occurrence and Geographic Extent of the Event

Satellite Imagery

The event was captured on the VIIRS SNPP satellite RGB dust product imagery with dust plumes
observed as bright pink bands originating upwind of NMED’s monitoring site near Ascension and Janos,
Chih. This area is largely rural with the largest area sources of PM originating from agricultural activities
as well as the vast desert areas and playas in northern Mexico (Figure 3-5). The dust plumes of interest
appear to be limited to Mexico, orientated in a southwest to northeast fashion and traveling toward El
Paso and NMED’s monitoring sites at the time of the satellite pass (1505 MST) that captured the
imagery.

@R
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Figure 3-5. VIIRS SNPP satellite imagery demonstrating dust plumes displayed as pink bands traveling towards the NMED

monitoring sites at the 1505 hour (MST). Courtesy of the NOAA Aerosol Watch.

Weather Statements, Advisories, News and Other Media Reports Covering the Event

The National Weather Service (NWS) issued a High Wind Warning for this date. A High Wind Warning is
issued by NWS when sustained winds of 40 mph are expected for 1 hour or more OR wind gusts of 58
mph for any duration. This was in place for southwestern New Mexico and west Texas to warn the
public of the high wind event. An excerpt from the NWS High Wind Warning can be found below:

“High Wind Warning from 11 AM this morning to 7 PM MST this evening...Wind speeds will be the
biggest hazard along with blowing dust...”

Reported dust plumes were reported by the El Paso Times showing surface conditions during the high
wind event (Figure 3-6).
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Seen is the Westside of El Paso during a wind and sand storm in El Paso, Texas, Wednesday, February 16, 2022. lvan
Pierre Aguirre, For El Paso Times

Figure 3-6. El Paso Times reporting dust plumes caused by the high wind event.

Spatial and Transport Analysis

HYSPLIT Backtrajectory Analysis

A back-trajectory analysis using the HYSPLIT (NOAA Air Resources Laboratory HYSPLIT transport and
dispersion model (Draxler et al., 2015; Rolph et al., 2017) shows that the air masses traveled from
northern Mexico into the southern New Mexico and El Paso, TX area and on to the NMED monitoring
sites. The model was run using GDAS meteorological data for the six hours preceding the start of
elevated PM3o concentrations during the event (Figure 3-7). This analysis supports the hypothesis that
dust plumes originated in Texas and New Mexico before being transported to downwind monitoring
sites.
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Figure 3-7. HYSPLIT bak-trajectory analyses using the Ensemble mode for the Anthony monitoring site.

Wind Direction and Elevated PM;, Concentrations

Pollution roses (Figures 3-8 through 3-12) for the Anthony, Chaparral, Desert View, Holman, and Deming
monitoring sites were created for the hours of the event when PMj concentrations exceeded 150
pg/m?3 (0700 - 1700 hours). During the event, winds blew from the west-northwest through the south-
southeast direction 100% of the time coinciding with peak PM1 concentrations.
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Figure 3-8. Pollution rose for the Anthony monitoring site.
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Figure 3-9. Pollution rose for the Desert View monitoring site.
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Figure 3-10. Pollution rose for the Chaparral monitoring site.
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Figure 3-11. Pollution rose for the Holman monitoring site.
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Figure 3-12. Pollution rose for the Deming monitoring site.
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Temporal Relationship of High Wind and Elevated PM;, Concentrations

The high wind blowing dust event generated strong west-southwest winds beginning at the 0700 hour
and lasting through the 1700 hour. During this time, peak hourly PMi, concentrations ranged from 849
to 2300 pg/m?> were recorded at the West Mesa and Deming monitoring sites, respectively (Figure 3-13).
Although not all NMED monitoring sites recorded an exceedance of the NAAQS, hourly PM;, data spiked
at approximately the same time throughout the network. Sustained hourly average wind speeds peaked
from 11 to 15.6 m/s recorded at the Anthony and West Mesa monitoring sites, respectively, during the
peak PMjo concentrations of the event. The time series plots in Figures 3-14 through 3-18 demonstrates
the correlation between elevated levels of PMig and high winds for this event.

Hourly PM,, Concentrations - NMED Network
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Figure 3-13. NMED monitoring network hourly PM;o data for the high wind blowing dust event.
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Anthony - February 16, 2022
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Figure 3-14. Anthony monitoring site hourly PM1g and wind speed data for the high wind blowing dust event.
Desert View - February 16, 2022
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Figure 3-15. Desert View monitoring site hourly PMo and wind speed data for the high wind blowing dust event.
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Chaparral - February 16, 2022
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Figure 3-16. Chaparral monitoring site hourly PM1g and wind speed data for the high wind blowing dust event.

Holman - February 16, 2022
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Figure 3-17. Holman monitoring site hourly PMo and wind speed data for the high wind blowing dust event.
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Deming - February 16, 2022
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Figure 3-18. Deming monitoring site hourly PM;o and wind speed data for the high wind blowing dust event.

Historical Concentrations Analysis

Annual and Seasonal 24-Hour Average Fluctuations

From 2017-2021, NMED monitoring sites recorded 22 (Anthony), 34 (Desert View), 27 (Chaparral), 12
(Holman), and 14 (Deming) exceedances of the PMio NAAQS (Figures 22-1, 22-2, 22-3, 22-5, and 22-6 in
Appendix B). The maximum 24-hour average PMjo concentrations were 541 (Anthony), 769 (Desert
View), 721 (Chaparral), 691 (Holman), and 721 (Deming) ug/m? recorded in 2021 (Anthony and Desert
View), 2017 (Chaparral), and 2019 (Holman and Deming). High wind blowing dust events in southern
New Mexico can occur at any time of the year such as the Pacific cold front that occurred on this day,
but the majority of these days occur during the spring windy season, from March through May. NMED
has documented that all exceedances have been caused by high wind blowing dust events.

Spatial and Temporal Variability

As demonstrated in Figure 3-19, all Dofia Ana County NMED monitoring sites recorded elevated 24-hour
average PMjo concentrations compared to the days preceding and following the event. Daily averages
for the days surrounding the event did not surpass 85 pg/m?3, demonstrating the influence high winds
have on PMjo concentrations in the area.
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Figure 3-19. 24-Hour PM;q averages recorded at NMED monitoring sites for the event day and three days before and after.

Percentile Ranking

Table 22-2 in Appendix B shows the 24-hour average PMjo data distribution recorded at NMED
monitoring sites, including high wind blowing dust events flagged with a request to exclude data in the
AQS database for exceedances of the standard from 2017-2021. The recorded values for this day 259
(Anthony), 434 (Desert View), 169 (Chaparral), 223 (Holman), and 208 (Deming) pg/m? are near and
above the 99" percentile of historical data.

CCR Conclusion

On this day a high wind blowing dust event occurred, generating PMjo emissions that resulted in
elevated concentrations at NMED monitoring sites. The monitored PMio 24-hour averages of 259
(Anthony), 434 (Desert View), 169 (Chaparral), 223 (Holman), and 208 (Deming) pg/m? are near
(Chaparral) and above (Anthony, Desert View, Holman, and Deming) the 99" percentile of data
monitored over the previous five years. Meteorological conditions were consistent with past event days
and elevated PMjo concentrations. The comparisons and analyses provided in the CCR section of this
demonstration support NMED’s position that the event affected air quality in such a way that a clear
causal relationship exists between the high wind blowing dust event and the monitored exceedances on
this day, satisfying the CCR criterion.

Natural Event

The CCR and nRCP analyses show that this was a natural event caused by high wind and blowing dust.
Based on the documentation provided in this demonstration, the event qualifies as a natural event. The
exceedances associated with the event meets the regulatory definition of a natural event at 40 CFR
50.14(b)(8). This event transported windblown dust from natural and anthropogenic sources that have
been reasonably controlled and accordingly, NMED has demonstrated that the event is a natural event
and may be considered for treatment as an exceptional event.

(o ).)
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4.HIGH WIND EXCEPTIONAL EVENT: February 21, 2022

Conceptual Model

A Pacific cold front caused high winds and blowing dust in Dofa Ana and San Juan Counties resulting in
an exceedance of the PM;o NAAQS at the Anthony, Desert View, and San Juan Substation monitoring
sites on this date. In accordance with the EER, the AQB submitted this data to EPA’s AQS database and
flagged it (coded as RJ) as a high wind dust event (Table 4-1).

AQS Flag AQS ID Site Name Z‘C‘O':“;::‘ﬁ‘;‘::r:ﬁe "X',?: dls-:::(: Max Gust
RJ 35-013-0016 6CM Anthony 172ug/m3 10.1 m/s 16.6 m/s
RJ 35-013-0021 6ZM Desert View 372 pg/m?3 11.3 m/s 18.7 m/s
RJ 35-045-1005 1H San Juan Sub 191 pg/m?3 14.5m/s 22.3m/s

Table 4-1. 2022 PM;q Data flagged by NMED for exclusion pursuant to the EER.

A leeside trough centered over southeastern Colorado along with a weak shortwave impulse over
southern New Mexico will utilize the broad upper trough over the Great Basin to send a wave of energy
from northwest New Mexico into west Texas. At the 1800 hour, a large area of low-pressure moved east
along the Four Corners extending into southern New Mexico and west Texas (Figure 4-1). As the day
progressed increased humidity with low-pressure aloft slowly traveled east and aligned itself with New
Mexico and the surface wind direction (Figure 4-2). Diurnal heating increased surface wind energy aloft
to vigorously mix down, dramatically increasing the surface wind velocities especially on the western
faces of mountains and providing the turbulence required for vertical mixing and entrainment of dust
into plumes.

2
RS: WPC, NHC, OPC < iR > g

Figure 4-1. Surface weather map showing storm (surface low), cold fronts and isobars of constant pressure (red lines).

(o ).)
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Figure 4-2. Upper air weather map for February 21, 2022, at the 1200 hour. Wind barbs depict wind speed (knots) and
direction.

As the event unfolded, the wind blew from the southwest throughout the southern border and Four
Corners region. These high velocity winds passed over large areas of desert within New Mexico and
Mexico. Anthropogenic sources of dust near NMED’s monitoring sites include: disturbed surface areas,
residential properties, vacant lots, dirt roads, and storage piles.

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 a natural
event, specifically a high wind dust event. Sustained hourly wind speeds exceeding 9 m/s (~20 mph)
were recorded at Anthony, Desert View, Chaparral, Holman, West Mesa, La Union, Santa Teresa,
Deming, and San Juan Substation monitoring sites beginning at the 1100 hour and lasted through the
2100 hour. PM3g concentrations began to exceed the NAAQS at the Anthony, Desert View, Chaparral,
Holman, West Mesa, Deming, and San Juan Substation monitoring sites beginning at the 1100 hour.
Hourly concentrations remained elevated through the 2200 hour. Table 4-2 below summarizes hourly
PMio concentrations, wind speeds, and wind gusts during the event.
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Anthony Desert View San Juan Substation
Hour PMuo Wind Wind PM1o Wind Wind PM1o Wind Wind
(g/m?) Speed Gust (g/m?) Speed Gust (ng/m?) Speed Gust
(m/s) (m/s) (m/s) (m/s) (m/s) (m/s)
1300 251 6.7 12.4 48 6.5 11.9 -—-- 2.8 5.2
1400 2149 10.1 16.6 5213 11.3 18.7 - 3.1 6.6
1500 959 9.3 16.5 1880 11 17.5 -—-- 1.7 3.9
1600 276 8.4 14.5 915 9.9 15.5 - 6.3 18.3
1700 44 7.2 14.3 156 7.2 13.5 334 139 19.8
1800 19 4.9 9.1 66 3.3 7.6 1213 14.5 22.3
1900 24 2.2 4.9 53 0.9 2.7 1108 134 20.7
2000 24 3.2 5.8 46 3.3 5.4 332 10.7 18
2100 17 4.4 9.9 17 5.1 8.5 407 14 204
2200 17 2.4 5.3 14 53 10.5 171 7.7 15

Table 4-2 Hourly PMyg, wind speed and wind gust data during the peak hours of the event.

Meteorologists forecasted the high wind blowing dust event to occur this day, as the Pacific cold fronts
that typically occur this time of year bring. Forecasts predicted strong winds as the storm approached
the area with the area of low-pressure tracking from west to east approaching the Four Corners aloft
this morning and very slowly progressing east this afternoon. The system’s movement across the area
timed well with daytime heating and mixing generating a deep trough to the west as stronger winds
aloft moved into the area. Many outlets also forecasted a high probability of blowing and entrained dust
throughout the area and haze in the afternoon, especially in the desert areas of southern New Mexico
(Figure 4-3).

Weather Forecast Office
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Cloudy with windy conditions and blowing dust Issued Feb 20,2022 7:13PMMST @

Windy.

West-southwest winds |
at 2530 mph during the
afternoori hours "X

Secure any loose
outdoor objects!

IPateRy BYowing dust Wil
A be posslbfe aswinds
?f"e créase inthe
% rnoon fours.Be
“cautious on roadways

as dust canreduce
2 | visibilities

High profile vehicles
will also be
vulnerable on North/
South highways High Temperature (F)
5 § 8

f * @NWSEIPaso weather.gov/ElPaso

Figure 4-3. NWS GraphiCast forecasting the high wind blowing dust event for southern New Mexico.
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Not Reasonably Controllable or Preventable (nRCP)

Not Reasonably Preventable

This demonstration does not provide a showing of not reasonably preventable pursuant to 40 CFR
50.14(b)(5)(iv) that states, in part, “the State shall not be required to provide a case-specific justification
for a high wind dust event.”

Not Reasonably Controllable

The documentation provided in this section demonstrates that the wind speeds and other
meteorological conditions overwhelmed the reasonable control measures in place for anthropogenic
sources, causing emissions of dust that were transported to NMED’s monitors.

Sustained Wind Speeds

EPA has indicated 11.2 m/s (25 mph) as the wind speed threshold at which natural or controlled
anthropogenic sources will emit dust. The Desert View, Chaparral, Holman, West Mesa, and San Juan
Substation monitoring sites recorded wind speeds above this threshold for seven hours, beginning at the
1300 hour and lasting through the 2100 hour with an intermittent period below the threshold at the
2000 hour (Figure 4-4). The wind speeds at the upwind Deming, La Union, and Santa Teresa monitoring
sites also reached the high wind threshold.

Hourly Wind Speeds - NMED Network
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Figure 4-4. Wind speeds at NMED monitoring sites in Dofia Ana, Luna, and San Juan Counties.
Level of Controls Analysis

Based on the sustained winds speeds monitored in the area during the event a basic controls analysis
will be provided.

Page | 25 2022 Exceptional Events Demonstration — Public Review Draft — June 19, 2024



Basic Controls Analysis

Implementation and Enforcement of Control Measures

Reasonable controls for anthropogenic sources of dust are based on an area’s attainment status for the
PMio NAAQS. It is not reasonable for areas designated as attainment, unclassifiable or maintenance to
have the same level of controls as areas that are nonattainment for the standard. However, southern
New Mexico has a long history of high wind blowing dust events with NMED developing a
nonattainment SIP for the Anthony Area and NEAPs for the remaining portion of Dofia Ana County and
all of Luna County. As discussed in the Background section, NMED worked with local governments to
help them develop and adopt dust control ordinances based on BACM. Based on the area’s attainment
status and SIP waiver, NMED believes these ordinances constitute reasonable controls.

The ordinances developed and adopted under the NEAPs are implemented and enforced at the local
level with NMED playing a supporting role to ensure effective and enforceable implementation of
control measures. Under the regulatory framework applicable to the two counties, NMED’s purview
does not include oversight of the extent of the effectiveness and enforcement of local ordinances.
However, NMED believes that these ordinances are appropriately implemented at the local level.

Given the newly EPA designated status of the San Juan Substation monitoring site as a State and Local
Air Monitoring Station (SLAMS) in 2023 from a Special Purpose Monitor and a general lack of
exceedances of the PM;, NAAQS within the past four years of historical data the need for BACM through
a Dust Mitigation Plan is currently not required for San Juan County. Bernalillo, Dofia Ana, and Luna
Counties are the only EPA required counties in New Mexico to implement a Dust Mitigation Plan based
on historical PM1o NAAQS exceedances. Dofia Ana, Luna, and San Juan Counties are under the
jurisdiction of NMED.

Suspected Source Areas and Categories Contributing to the Event

Anthropogenic sources of dust in New Mexico include disturbed lands, construction and demolition
activities, vacant parking lots and materials handling and transportation. Area sources account for a
much larger portion of overall PMo emissions than point sources. On the day of the event, no unusual
PM1o producing activities occurred and anthropogenic point source emissions remained constant before,
during and after the event. Natural areas of the Chihuahuan/Sonoran Desert in Dofia Ana, Luna, Hidalgo,
Grant, San Juan, and McKinley Counties are the most likely sources, under NMED’s jurisdiction,
contributing to the high wind blowing dust event. Other area sources located in Arizona and
Sonora/Chihuahua, MX likely contributed to the exceedance on this day. Controlling dust from the
natural desert terrain is cost prohibitive and falls outside NMED’s jurisdiction when it is transported
from interstate and international sources.

The documentation and analysis presented in this section demonstrates that all identified sources that
may have caused or contributed to the exceedances were reasonably controlled, implemented and
enforced at the time of the event, therefore emissions associated with the high wind dust event were
not reasonably controllable or preventable.

Clear Causal Relationship (CCR)

(B
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Occurrence and Geographic Extent of the Event

Satellite Imagery

The event was captured on the VIIRS SNPP satellite RGB dust product imagery with dust plumes
observed as bright pink bands originating upwind of NMED’s monitoring sites near Ascension and Janos,
Chih and northeastern Arizona. This area is largely rural with the largest area sources of PM originating
from agricultural activities as well as the vast desert areas and playas in northern Mexico (Figure 4-5).
The dust plumes of interest appear to be limited to Mexico and Arizona, orientated in a southwest to
northeast fashion and traveling toward NMED’s monitoring sites at the time of the satellite pass (1410
MST) that captured the imagery.

20220221

“FsantalFe

Albuguerquel

rrrrr

ALY N
Figure 4-5. VIIRS SNPP satellite imagery demonstrating dust plumes displayed as pink bands traveling towards the NMED
monitoring sites at the 1410 hour (MST). Courtesy of NOAA Aerosol Watch.

Weather Statements, Advisories, News and Other Media Reports Covering the Event

The National Weather Service (NWS) issued a Winter Weather Advisory and a Wind Advisory for this
date. A Wind Advisory is issued by NWS when sustained winds of 40 mph are expected for 1 hour or
longer or gusts at 58 mph or greater. A Wind Advisory statement was issued for northwestern and
southwestern New Mexico and west Texas to warn the public of the high wind event. Excerpts from the
NWS Wind Advisories can be found below:

(Northwestern NM Forecast Area — Zone 202)
“Winter Weather Advisory until 5 PM MST Tuesday ...Wind advisory until 7 PM MST this evening.”

(Southwestern NM Forecast Area — Zone 411)
“Wind Advisory from noon today to 6 PM MST this evening... Windy conditions will begin this afternoon
with patchy blowing dust...”
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Spatial and Transport Analysis

HYSPLIT Backtrajectory Analysis

A back-trajectory analysis using the HYSPLIT (NOAA Air Resources Laboratory HYSPLIT transport and
dispersion model (Draxler et al., 2015; Rolph et al., 2017) shows that the air masses traveled from the
neighboring Arizona and Sonora/Chihuahua, MX states into the southern and northern New Mexico area
and on to the NMED monitoring sites. The model was run using GDAS meteorological data for the six
hours preceding the start of elevated PMio concentrations during the event (Figure 4-6). This analysis
supports the hypothesis that dust plumes originated out of state before being transported to downwind
monitoring sites.

February 21, 2022 4:00 PM (MST) &=

.
Google Farth

15 o £ AT ey ! Ve g :
Figure 4-6. HYSPLIT back-trajectory analyses using the Ensemble mode for Desert View monitoring site

Wind Direction and Elevated PMj, Concentrations

A pollution rose (Figures 4-7 through 4-9) was created for the hours of the event when PMy,
concentrations exceeded 150 pg/m? (0900 - 2200 hour). During the event, winds blew from the west-
northwest to west-southwest directions approximately 85-100% of the time coinciding with peak PM,
concentrations.
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Figure 4-7. Pollution rose for the Anthony monitoring site
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Figure 4-8. Pollution rose for the Desert View monitoring site
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Figure 4-9. Pollution rose for the San Juan Substation monitoring site.

Temporal Relationship of High Wind and Elevated PM;, Concentrations

The high wind blowing dust event generated strong southwesterly to northwesterly winds beginning at
the 1100 hour. During this time, peak hourly PM; concentrations ranged from 178 to 5213 pg/m? were
recorded at the West Mesa and Desert View monitoring sites, respectively (Figure 4-10). Although not
all NMED monitoring sites recorded an exceedance of the NAAQS, hourly PM, data spiked at
approximately the same time throughout the network. Sustained hourly average wind speeds ranged
from 10.1 to 14.5 m/s were recorded at the Anthony and San Juan Substation monitoring sites,
respectively, during the peak PM1o concentrations of the event. The time series plots in Figures 4-11
through 4-13 demonstrates the correlation between elevated levels of PMig and high winds for this
event.
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Hourly PM,, Concentrations - NMED Network
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Figure 4-10. NMED monitoring network hourly PM;q data for the high wind blowing dust event.
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Figure 4-11. Anthony monitoring site hourly PM;o and wind speed data for the high wind blowing dust event.
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Desert View - February 21, 2022
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Figure 4-12. Desert View monitoring site hourly PMo and wind speed data for the high wind blowing dust event.

San Juan Substation - February 21, 2022
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Figure 4-13. San Juan Substation monitoring site hourly PM;o and wind speed data for the high wind blowing dust event.

Historical Concentrations Analysis

Annual and Seasonal 24-Hour Average Fluctuations

From 2017-2021, NMED monitoring sites recorded 22 (Anthony), 34 (Desert View), and 1 (San Juan
Substation) exceedance(s) of the PMio NAAQS (Figures 22-1, 22-2, and 22-7 in Appendix B). The
maximum 24-hour average PMjo concentration at these sites were 541 (Anthony), 761 (Desert View),
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and 171 (San Juan Substation) pg/m? recorded in 2020 (San Juan Substation) and 2021 (Anthony and
Desert View). High wind blowing dust events in southern New Mexico can occur at any time of the year,
but the majority of these days occur during the spring windy season, from March through May. NMED
has documented that all exceedances have been caused by high wind blowing dust events.

Spatial and Temporal Variability

As demonstrated in Figure 4-14, the majority of the NMED monitoring sites recorded elevated 24-hour
average PMjoconcentrations compared to the days preceding and following the event. Daily averages
for the days surrounding the event, except for the following event date of February 23, 2022, did not
surpass 62 pg/m3, demonstrating the influence high winds have on PMy concentrations in the area.
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Figure 4-14. 24-Hour PM;q averages recorded at NMED monitoring sites for the event day and three days before and after.

Percentile Ranking

Table 22-2 in Appendix B shows the 24-hour average PMyo data distribution recorded at NMED
monitoring sites, including high wind blowing dust events flagged with a request to exclude data in the
AQS database for exceedances of the standard from 2017-2021. The recorded values for this day are
172 (Anthony), 372 (Desert View), and 191 (San Juan Substation) pg/m?* are near (Anthony) and above
(Desert View and San Juan Substation) the 99* percentile of historical data.

CCR Conclusion

On this day a high wind blowing dust event occurred, generating PMio emissions that resulted in
elevated concentrations at NMED monitoring sites. The monitored PMio 24-hour averages 172
(Anthony), 372 (Desert View), and 191 (San Juan Substation) are near (Anthony) and above (Desert View
and San Juan Substation) the 99" percentile of data monitored over the previous five years.
Meteorological conditions were consistent with past event days and elevated PMjoconcentrations. The
comparisons and analyses provided in the CCR section of this demonstration support NMED’s position

(o ).)
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that the event affected air quality in such a way that a clear causal relationship exists between the high
wind blowing dust event and the monitored exceedance on this day, satisfying the CCR criterion.

Natural Event

The CCR and nRCP analyses show that this was a natural event caused by high wind and blowing dust.
Based on the documentation provided in this demonstration, the event qualifies as a natural event. The
exceedance associated with the event meets the regulatory definition of a natural event at 40 CFR
50.14(b)(8). This event transported windblown dust from natural and anthropogenic sources that have
been reasonably controlled and accordingly, NMED has demonstrated that the event is a natural event
and may be considered for treatment as an exceptional event.
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5.HIGH WIND EXCEPTIONAL EVENT: February 23, 2022

Conceptual Model

A Pacific cold front caused high winds and blowing dust in Dofia Ana and Luna Counties resulting in an
exceedance of the PMjp NAAQS at the Anthony, Desert View, Holman, West Mesa and Deming
monitoring sites on this date. In accordance with the EER, the AQB submitted this data to EPA’s AQS
database and flagged it (coded as RJ) as a high wind dust event (Table 5-1).

AQS Flag AQS ID Site Name Z‘C‘O':“;::‘ﬁ‘:::fﬁe "X',?: ;;:::; Max Gust
RJ 35-013-0016 6CM Anthony 162 ug/m?3 7.6 m/s 15.5m/s
RJ 35-013-0021 6ZM Desert View 222 pg/m?3 9.7 m/s 16.7 m/s
RJ 35-013-0024 6WM West Mesa 157 ug/m?3 15.2 m/s 22.8 m/s
RJ 35-013-0019 6ZL Holman 160 ug/m?3 13.7 m/s 22.9m/s
RJ 35-029-0003 7E Deming 879 pg/m3 15.7 m/s 23.4m/s

Table 5-1 2022 PM;q Data flagged by NMED for exclusion pursuant to the EER.

This Pacific storm system is a continuance from yesterday’s remaining slow-moving cold front that
slowly progressed east of the Four Corners this morning into southeast Colorado. At the 1800 hour, an
area of low-pressure moved over south-eastern Colorado (Figure 5-1). Aloft, an upper-low is over
southeastern Colorado. As the day progressed this low-pressure aloft traveled towards the Central
Plains and aligned itself with New Mexico and the surface wind direction (Figure 5-2). Northeast New
Mexico’s low-pressure system plus downslope warming will sustain lee-cyclogenesis, increasing surface
wind velocities and providing the turbulence required for vertical mixing and entrainment of dust,
particularly along east slopes and mountain gaps.
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Figure 5-1. Surface weather map showing storm (surface low), cold fronts and isobars of constant pressure (red lines).
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Figure 5-2. Upper air weather map for February 23, 2022, at the 1200 hour. Wind barbs depict wind speed (knots) and
direction.

As the event unfolded, the wind blew from the west-southwest throughout the border region. These
high velocity winds passed over large areas of desert within New Mexico and Mexico. Anthropogenic
sources of dust near NMED’s monitoring sites include: disturbed surface areas, residential properties,
vacant lots, dirt roads, and storage piles.

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 a natural
event, specifically a high wind dust event. Sustained hourly wind speeds exceeding 9 m/s (~20 mph)
were recorded at the Chaparral, Desert View, Holman, West Mesa, La Union, Santa Teresa and Deming
monitoring sites beginning at the 0800 hour and lasted through the 2100 hour. PM3o concentrations
began to exceed the NAAQS at the Anthony, Desert View, Chaparral, Holman, West Mesa and Deming
monitoring sites beginning at the 0500 hour. Hourly concentrations remained elevated through the 2100
hour. Table 5-2 below summarizes hourly PM;o concentrations, wind speeds, and wind gusts during the
event.
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Desert View Anthony Deming

Hour PMso Wind Wind PM1o Wind Wind PMso Wind Wind
(ng/m?) Speed Gust (ng/m?) Speed Gust (ng/m?) Speed Gust
(m/s) (m/s) (m/s) (m/s) (m/s) | (m/s)
1300 100 8 11.8 63 4.7 7.5 1550 12.8 20.2
1400 - 8 12.2 88 4.2 7.6 6124 15.7 23.1
1500 134 7.1 12.6 119 3.9 6.8 4100 15 234
1600 705 7.4 16.7 1152 7.4 155 5399 15 22.7
1700 515 7.3 14 823 7.6 14.2 2461 13.8 21.8

1800 112 4.7 111 305 5.9 12.6 674 124 20
1900 134 4.6 9.5 219 34 8.4 129 10.5 16.9
2000 78 5.6 10.8 78 2.6 4.7 300 9.2 143
2100 251 8 13.2 53 15 3.9 39 7.8 115

Table 5-2 Hourly PM1o, wind speed and wind gust data during the peak hours of the event.

Meteorologists forecasted the high wind blowing dust event to occur this day, aloft an upper-low moved
across northeastern New Mexico and southeastern Colorado. Forecasts predicted strong winds as the
storm approached the area with the area of low-pressure tracking from west to east just east of the
Four Corners in the morning and moving across New Mexico in the afternoon. The system’s movement
across the area timed well with daytime heating and mixing sustained lee-cyclogenesis to the east as
stronger winds aloft moved into the area. Many outlets also forecasted a high probability of blowing and
entrained localized dust throughout the area, especially in the desert areas of southern New Mexico
(Figure 5-3).
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Figure 5-3. NWS Graphicast of blowing dust advisory.
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Not Reasonably Controllable or Preventable (nRCP)

Not Reasonably Preventable

This demonstration does not provide a showing of not reasonably preventable pursuant to 40 CFR
50.14(b)(5)(iv) that states, in part, “the State shall not be required to provide a case-specific justification
for a high wind dust event.”

Not Reasonably Controllable

The documentation provided in this section demonstrates that the wind speeds and other
meteorological conditions overwhelmed the reasonable control measures in place for anthropogenic
sources, causing emissions of dust that were transported to NMED’s monitors.

Sustained Wind Speeds

EPA has indicated 11.2 m/s (25 mph) as the wind speed threshold at which natural or controlled
anthropogenic sources will emit dust. The Chaparral, West Mesa, and Holman monitoring sites recorded
wind speeds above this threshold for eight hours from the 1300 through the 2000 hours (Figure 5-4).
The wind speeds at the upwind Deming and Santa Teresa monitoring sites also reached the high wind
threshold.

Hourly Wind Speeds - NMED Network
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Figure 5-4. Wind speeds at NMED monitoring sites in Dofia Ana and Luna Counties.
Level of Controls Analysis

Based on the sustained winds speeds monitored in the area during the event a basic controls analysis
will be provided.
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Basic Controls Analysis

Implementation and Enforcement of Control Measures

Reasonable controls for anthropogenic sources of dust are based on an area’s attainment status for the
PMio NAAQS. It is not reasonable for areas designated as attainment, unclassifiable or maintenance to
have the same level of controls as areas that are nonattainment for the standard. However, southern
New Mexico has a long history of high wind blowing dust events with NMED developing a
nonattainment SIP for the Anthony Area and NEAPs for the remaining portion of Dofia Ana County and
all of Luna County. As discussed in the Background section, NMED worked with local governments to
help them develop and adopt dust control ordinances based on BACM. Based on the area’s attainment
status and SIP waiver, NMED believes these ordinances constitute reasonable controls.

The ordinances developed and adopted under the NEAPs are implemented and enforced at the local
level with NMED playing a supporting role to ensure effective and enforceable implementation of
control measures. Under the regulatory framework applicable to the two counties, NMED’s purview
does not include oversight of the extent of the effectiveness and enforcement of local ordinances.
However, NMED believes that these ordinances are appropriately implemented at the local level.

Suspected Source Areas and Categories Contributing to the Event

Anthropogenic sources of dust in New Mexico include disturbed lands, construction and demolition
activities, vacant parking lots and materials handling and transportation. Area sources account for a
much larger portion of overall PM;o emissions than point sources. On the day of the event, no unusual
PM1o producing activities occurred and anthropogenic point source emissions remained constant before,
during and after the event. Natural areas of the Chihuahuan Desert in Dofia Ana, Luna, Hidalgo, and
Grant Counties are the most likely sources, under NMED’s jurisdiction, contributing to the high wind
blowing dust event. Other area sources located in Arizona and Chihuahua, MX likely contributed to the
exceedance on this day. Controlling dust from the natural desert terrain is cost prohibitive and falls
outside NMED’s jurisdiction when it is transported from interstate and international sources.

The documentation and analysis presented in this section demonstrates that all identified sources that
may have caused or contributed to the exceedance were reasonably controlled, implemented and
enforced at the time of the event, therefore emissions associated with the high wind dust event were
not reasonably controllable or preventable.

Clear Causal Relationship (CCR)

Occurrence and Geographic Extent of the Event

Satellite Imagery

The event was captured on the GOES-16 geostationary satellite imagery with dust plumes originating
upwind of NMED’s monitoring sites near Ascension and Janos, Chih. This area is largely rural with the
largest area sources of PM originating from agricultural activities as well as the vast desert areas and
playas in northern Mexico (Figure 5-5). The dust plumes of interest appear to be limited to Mexico,
orientated in a southwest to northeast fashion and traveling toward El Paso and NMED’s monitoring
sites at the time of the satellite pass (1611 MST) that captured the imagery.

@R
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Figure 5-5. GOES-16 geostationary satellite geocolor imagery. Courtesy of Aerosol Watch.

Weather Statements, Advisories, News and Other Media Reports Covering the Event

The National Weather Service (NWS) issued a Wind Advisory for this date. A Wind Advisory is issued by
NWS when sustained winds of 30 to 39 mph are expected for 1 hour or longer. This was in place for
southwestern New Mexico and west Texas to warn the public of the high wind event. An excerpt from
the NWS Wind Advisory can be found below:

“...Wind Advisory from 10 AM this morning to 11 PM MST this evening...another day of strong winds and
areas of blowing dust this afternoon. Winds will increase to 30 to 40 mph with gusts to 55
mph...Stronger winds will be possible for locations west of the Rio Grande...”

The Las Cruces Sun News covered a story that brought attention to the high winds on February 23, 2022
that includes the photo on the front page of the demonstration (Figure 5-6).
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COMMUNITY

Dangerous winds expected in Las
Cruces Wednesday

Leah Romero
Las Cruces Sun-News
Published 11:09 a.m. MT Feb. 23, 2022
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Strong winds kick up dust in Las Cruces on Wednesday, Feb. 16, 2022. Nathan J Fish/Sun-News

LAS CRUCES - Damaging winds are expected for the Las Cruces area Wednesday
with speeds potentially reaching 70 miles per hour in some places.

The National Weather Service issued a high wind advisory for much of southern
New Mexico and west Texas Wednesday from 10 a.m. through 8 p.m. NWS
Meteorologist Anthony Brown explained that a cold front from the east will delay
the onset of stronger winds until mid-afternoon. At that point, winds will turn in a

The National Weather Service issued a high wind advisory for much of southern
New Mexico and west Texas Wednesday from 10 a.m. through 8 p.m. NWS
Meteorologist Anthony Brown explained that a cold front from the east will delay
the onset of stronger winds until mid-afternoon. At that point, winds will turn in a
more southwesterly direction.

Gusts are predicted to reach over 60 miles per hour within town, possibly
recording as high as 65 or 70 miles per hour. San Augustin Pass on U.S. 70 can
potentially experience gusts between 75 and 80 miles per hour.

3%, NWS El Paso & X

S @NWSEIPaso - Follow

Another windy day is in store for the Borderland. Here's an
hourly depiction of the potential wind gusts across the
area. Notice the red shading (50+ mph values) coincide
where a high wind warning is in effect. East of there? A
wind advisory. #nmwx #txwx

WatchonX '

Clm/}ro"

7:00 AM - Feb 23, 2022 ®
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“Other than the late start, the event could be really similar to what happened last
week,” Brown said.

Winds on Feb. 16 were just shy of 60 miles per hour within the city. However,
winds resulted in power outages and damage to trees and buildings.

A red flag warning is also in effect Wednesday, meaning fire danger is high. Dona

Ana County government announced via social media that Wednesday is a “no burn
day.”

Blowing dust is a concern, especially for drivers Wednesday. The New Mexico
Department of Transportation warned drivers in a news release that “blowing dust
can escalate to blinding dust storms as they move quickly through remote areas.”

If caught in a dust storm, NMDOT encourages drivers to:

= Avoid driving into or through a dust storm.

= Do not wait until poor visibility makes it difficult to safely pull off the roadway
— do it as soon as possible. Completely exit the highway if you can.

= If you encounter a dust storm, check traffic immediately around your vehicle
(front, back and to the side) and begin slowing down.

= Do not stop in the roadway; pull completely out of the travel lanes and as far
into the right shoulder as possible.

= Stop the vehicle in a position ensuring it is a safe distance from the main
roadway and away from where other vehicles may travel.

= Turn off all vehicle lights, including your emergency flashers.

= Set your emergency brake and take your foot off the brake.

= Stay in the vehicle with your seat belts buckled and wait for the storm to pass.

= Drivers of high-profile vehicles should be especially aware of changing weather
conditions and travel at reduced speeds.

Temperatures are expected to drop Thursday as the eastern cold front retreats and
a second front moves into the area from the west. Highs will be in the mid-50s
Thursday and slowly warm into the 60s over the weekend.

Leah Romero is the trending reporter at the Las Cruces Sun-News and can be
reached at 575-418-3442, LRomero@lcsun-news.com or @rromero_leah on
Twitter.

Figure 5-6. Las Cruces Sun News story covering high winds April 23, 2022.

Spatial and Transport Analysis

HYSPLIT Backtrajectory Analysis

A back-trajectory analysis using the HYSPLIT (NOAA Air Resources Laboratory HYSPLIT transport and
dispersion model (Draxler et al., 2015; Rolph et al., 2017) shows that the air masses traveled from
southwestern Arizona and northern Chihuahua, MX into the southern New Mexico and El Paso, TX area
and on to the NMED monitoring site. The model was run using GDAS meteorological data for the six
hours preceding the start of elevated PMio concentrations during the event (Figure 5-7). This analysis

supports the hypothesis that dust plumes originated in MX before being transported to downwind
monitoring sites.
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Wind Direction and Elevated PM;, Concentrations

Pollution roses (Figures 5-8 through 5-12) were created for the hours of the event when PM;,
concentrations exceeded 150 pg/m? (0500 -2100 hour). During the event, winds blew from the
southeast to the southwest directions 85-100% of the time coinciding with peak PM;, concentrations.
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Figure 5-8. Pollution rose for the Anthony monitoring site.
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Figure 5-9. Pollution rose for the Desert View monitoring site.
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Figure 5-10. Pollution rose for the West Mesa monitoring site.
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Figure 5-11. Pollution rose for the Holman monitoring site.
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Figure 5-12. Pollution rose for the Deming monitoring site.
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Temporal Relationship of High Wind and Elevated PM;, Concentrations

The high wind blowing dust event generated strong southwesterly winds beginning at the 0800 hour and
lasting through the 2100 hour. During this time, peak hourly PMo concentrations ranged from 647 to
4100 pg/m? were recorded at the Chaparral and Deming monitoring sites, respectively (Figure 5-13).
Although not all NMED monitoring sites recorded an exceedance of the NAAQS, hourly PM;, data spiked
at approximately the same time throughout the network. Sustained hourly average wind speeds of 7.6
to 15.7 m/s were recorded at the Anthony and Deming monitoring sites, respectively, during the peak
PMio concentrations of the event. The time series plots in Figures 5-14 through 5-18 demonstrates the
correlation between elevated levels of PM1o and high winds for this event.

Hourly PM,, Concentrations - NMED Network
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Figure 5-13. NMED monitoring network hourly PM;o data for the high wind blowing dust event.
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Anthony - February 23, 2022
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Figure 5-14. Anthony monitoring site hourly PM;o and wind speed data for the high wind blowing dust event.

Desert View - February 23, 2022
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Figure 5-15. Desert View monitoring site hourly PMo and wind speed data for the high wind blowing dust event.
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West Mesa - February 23, 2022
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Figure 5-16. West Mesa monitoring site hourly PM;o and wind speed data for the high wind blowing dust event.

Holman - February 23, 2022
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Figure 5-17. Holman monitoring site hourly PMo and wind speed data for the high wind blowing dust event.
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Deming - February 23, 2022
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Figure 5-18. Deming monitoring site hourly PM;o and wind speed data for the high wind blowing dust event.

Historical Concentrations Analysis

Annual and Seasonal 24-Hour Average Fluctuations

From 2017-2021, NMED monitoring sites recorded 22 (Anthony), 34 (Desert View), 6 (West Mesa), 12
(Holman), and 14 (Deming) exceedances of the PMio NAAQS (Figures 22-1, 22-2, 22-4, 22-5, and 22-6 in
Appendix B). The maximum 24-hour average PMjo concentrations at these sites were 541 (Anthony),
769 (Desert View), 351 (West Mesa), 691 (Holman), and 721 (Deming) pug/m3, recorded in 2021
(Anthony and Desert View) and 2019 (West Mesa, Holman, and Deming). High wind blowing dust events
in southern New Mexico can occur at any time of the year, but the majority of these days occur during
the spring windy season, from March through May. NMED has documented that all exceedances have
been caused by high wind blowing dust events.

Spatial and Temporal Variability

As demonstrated in Figure 5-19, all NMED monitoring sites recorded elevated 24-hour average PMyg
concentrations compared to the days preceding and following the event. Daily averages for the days
surrounding the event did not surpass 62 ug/m?3, except for the previous event date of February 21,
2022, demonstrating the influence high winds have on PM;, concentrations in the area.
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Figure 5-19. 24-Hour PM;q averages recorded at NMED monitoring sites for the event day and three days before and after.

Percentile Ranking

Table 22-2 in Appendix B shows the 24-hour average PMyo data distribution recorded at NMED
monitoring sites, including high wind blowing dust events flagged with a request to exclude data in the
AQS database for exceedances of the standard from 2017-2021. The recorded values for this day 166
(Anthony), 222 (Desert View), 157 (West Mesa), 160 (Holman), and 879 (Deming) pg/m? are above the
95t (Anthony and Desert View) and 99t (West Mesa, Holman, and Deming) percentiles of historical
data.

CCR Conclusion

On this day a high wind blowing dust event occurred, generating PMio emissions that resulted in
elevated concentrations at NMED monitoring sites. The monitored PMio 24-hour averages 166
(Anthony), 222 (Desert View), 157 (West Mesa), 160 (Holman), and 879 (Deming) pug/m? are above the
95t (Anthony and Desert View) and 99" (West Mesa, Holman, and Deming) percentiles of data
monitored over the previous five years. Meteorological conditions were consistent with past event days
and elevated PMigconcentrations. The comparisons and analyses provided in the CCR section of this
demonstration support NMED’s position that the event affected air quality in such a way that a clear
causal relationship exists between the high wind blowing dust event and the monitored exceedance on
this day, satisfying the CCR criterion.

Natural Event

The CCR and nRCP analyses show that this was a natural event caused by high wind and blowing dust.
Based on the documentation provided in this demonstration, the event qualifies as a natural event. The
exceedance associated with the event meets the regulatory definition of a natural event at 40 CFR
50.14(b)(8). This event transported windblown dust from natural and anthropogenic sources that have
been reasonably controlled and accordingly, NMED has demonstrated that the event is a natural event
and may be considered for treatment as an exceptional event.

(o ).)
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6.HIGH WIND EXCEPTIONAL EVENT: March 4, 2022

Conceptual Model

A Pacific cold front caused high winds and blowing dust in Dofa Ana and Luna Counties resulting in
exceedances of the PMjo NAAQS at the Anthony and Deming monitoring sites on this date. In
accordance with the EER, the AQB submitted this data to EPA’s AQS database and flagged it (coded as
RJ) as a high wind dust event (Table 6-1).

. 24-Hour Average Max 1-Hour
AQS Flag AQSID Site Name Concentration Wind Speed Max Gust
RJ 35-013-0016 6CM Anthony 180 pg/m3 8.9m/s 16.7 m/s
RJ 35-029-0003 7E Deming 189 pg/m? 13.9m/s 20.2 m/s

Table 6-1. 2022 PM;q Data flagged by NMED for exclusion pursuant to the EER.

A strong upper trough will track northeastward towards the Four Corners from southern California today
in which lee-cyclogenesis will be ahead of the Pacific frontal boundary tightening overnight surface
gradients. At the 1800 hour, an area of low-pressure centered over the Central Plains extending along
the Texas and Oklahoma Panhandles (Figure 6-1). Aloft, the backside of a low-pressure center of the
storm system hovered over the southern California coast. As the day progressed this low-pressure
system aloft traveled east and aligned itself with New Mexico and the surface wind direction (Figure 6-
2). Diurnal heating of the surface along with a lack of precipitable water allowed high velocity winds
aloft to mix down, increasing surface wind velocities and providing the turbulence required for vertical
mixing and entrainment of dust.

28 &
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Figure 6-1. Surface weather map showing storm (surface low), cold fronts and isobars of constant pressure (red lines).
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Figure 6-2. Upper air weather map for March 4, 2022, at the 1200 hour. Wind barbs depict wind speed (knots) and direction.

As the event unfolded, the wind blew from the southwest throughout the border region. These high
velocity winds passed over large areas of desert within New Mexico and Mexico. Anthropogenic sources
of dust near NMED’s monitoring sites include: disturbed surface areas, residential properties, vacant
lots, dirt roads, and storage piles.

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 a natural
event, specifically a high wind dust event. Sustained hourly wind speeds exceeding 9 m/s (~20 mph)
were recorded at the Desert View, Chaparral, Holman, West Mesa, La Union, Santa Teresa and Deming
monitoring sites beginning at the 1000 hour and lasted through the 2000 hour. PMj concentrations
began to exceed the NAAQS at the Anthony, Chaparral, Desert View, Holman, West Mesa and Deming
monitoring sites beginning at the 1100 hour. Hourly concentrations remained elevated through the 2100
hour. Table 6-2 below summarizes hourly PMjo concentrations, wind speeds, and wind gusts during the
event.
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Desert View Anthony Deming

Hour PMyo Wind Wind PM1o Wind Wind PMyo Wind Wind
(ng/m?) Speed Gust (ug/m?) Speed Gust (ng/m?) Speed Gust
(m/s) (m/s) (m/s) (m/s) (m/s) (m/s)
1100 105 7 125 166 6.5 12.6 7 7 12.3
1200 90 6.4 11.7 329 6.9 15.9 78 8.5 16.4
1300 39 54 10.5 161 7 14.8 356 11.6 18.6
1400 27 5 10.7 114 6.9 13.1 371 12 20.2
1500 100 6.4 12 259 6.8 15.8 1465 13.9 19.5
1600 581 8.9 15.5 928 8.5 16.7 952 13.2 20.1
1700 715 9.2 14.1 793 8.9 15.5 554 12.2 18.1
1800 210 6.4 11.2 373 8 13.9 432 113 16.7

1900 246 6.3 116 329 7.5 13 146 9.1 15
2000 153 6.5 12.6 144 5.6 11 34 8.2 12.4
2100 70 3.7 8.2 210 2.9 5.4 12 7 11.4

Table 6-2. Hourly PM1o, wind speed and wind gust data during the peak hours of the event.

Meteorologists forecasted the high wind blowing dust event to occur this day, as the spring windy
season begins in March for most of the southwestern United States. Forecasts predicted strong winds as
the storm approached the area with the area of low-pressure tracking from west to east from southern
California in the morning and moving across New Mexico in the afternoon towards the Central Plains.
The system’s movement across the area timed well with daytime heating and mixing generating lee-
cyclogenesis to the east as stronger winds aloft moved into the area. Many outlets also forecasted a

high probability of blowing and entrained dust throughout the area and haze in the afternoon, especially

in the desert areas of southern New Mexico (Figure 6-3).
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Figure 6-3. NWS GraphiCast product showing Dust Storm Warning for southern Dona Ana County, March 4, 2022.

Not Reasonably Controllable or Preventable (nRCP)

Not Reasonably Preventable

This demonstration does not provide a showing of not reasonably preventable pursuant to 40 CFR

50.14(b)(5)(iv) that states, in part, “the State shall not be required to provide a case-specific justification
for a high wind dust event.”

Not Reasonably Controllable

The documentation provided in this section demonstrates that the wind speeds and other
meteorological conditions overwhelmed the reasonable control measures in place for anthropogenic
sources, causing emissions of dust that were transported to NMED’s monitors.

Sustained Wind Speeds

EPA has indicated 11.2 m/s (25 mph) as the wind speed threshold at which natural or controlled
anthropogenic sources will emit dust. The Holman, West Mesa, and La Union monitoring sites recorded
wind speeds above this threshold for six hours beginning at the 1300 hour and lasted through the 1800

hour (Figure 6-4). The wind speeds at the upwind Deming monitoring site also reached the high wind
threshold.
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Figure 6-4. Wind speeds at NMED monitoring sites in Dofia Ana and Luna Counties.

Level of Controls Analysis
Based on the sustained winds speeds monitored in the area during the event a basic controls analysis
will be provided.

Basic Controls Analysis

Implementation and Enforcement of Control Measures

Reasonable controls for anthropogenic sources of dust are based on an area’s attainment status for the
PMio NAAQS. It is not reasonable for areas designated as attainment, unclassifiable or maintenance to
have the same level of controls as areas that are nonattainment for the standard. However, southern
New Mexico has a long history of high wind blowing dust events with NMED developing a
nonattainment SIP for the Anthony Area and NEAPs for the remaining portion of Dofia Ana County and
all of Luna County. As discussed in the Background section, NMED worked with local governments to
help them develop and adopt dust control ordinances based on BACM. Based on the area’s attainment
status and SIP waiver, NMED believes these ordinances constitute reasonable controls.

The ordinances developed and adopted under the NEAPs are implemented and enforced at the local
level with NMED playing a supporting role to ensure effective and enforceable implementation of
control measures. Under the regulatory framework applicable to the two counties, NMED’s purview
does not include oversight of the extent of the effectiveness and enforcement of local ordinances.
However, NMED believes that these ordinances are appropriately implemented at the local level.

Suspected Source Areas and Categories Contributing to the Event

Anthropogenic sources of dust in New Mexico include disturbed lands, construction and demolition
activities, vacant parking lots and materials handling and transportation. Area sources account for a
much larger portion of overall PMo emissions than point sources. On the day of the event, no unusual
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PMo producing activities occurred and anthropogenic point source emissions remained constant before,
during and after the event. Natural areas of the Chihuahuan Desert in Dofia Ana, Grant, Hidalgo, and
Luna Counties are the most likely sources, under NMED’s jurisdiction, contributing to the high wind
blowing dust event. Other area sources located in Arizona and Chihuahua, MX likely contributed to the
exceedances on this day. Controlling dust from the natural desert terrain is cost prohibitive and falls
outside NMED’s jurisdiction when it is transported from interstate and international sources.

The documentation and analysis presented in this section demonstrates that all identified sources that
may have caused or contributed to the exceedances were reasonably controlled, implemented and
enforced at the time of the event, therefore emissions associated with the high wind dust event were
not reasonably controllable or preventable.

Clear Causal Relationship (CCR)

Occurrence and Geographic Extent of the Event
Satellite Imagery
The event was captured on the Suomi NPP satellite VIIRS RGB dust product imagery with dust plumes
originating upwind of NMED’s monitoring sites near Ascension and Janos, Chih. which are represented
as pink bands. This area is largely rural with the largest area sources of PM originating from agricultural
activities as well as the vast desert areas and playas in northern Mexico (Figure 6-5). The dust plumes of
interest appear to be limited to Mexico, orientated in a southwest to northeast fashion and traveling
toward El Paso and NMED’s monitoring sites at the time of the satellite pass (1405 MST) that captured
the imagery.

20220304

Dust RGB Legend
. L

_ 2 g
Figure 6-5. VIIRS RGB dust product imagery from the Suomi NPP Satellite showing southwestern New Mexico, northern
Chihuahua and western Texas. Imagery obtained from NOAA AerosolWatch website. Pink bands show dust plumes.
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Weather Statements, Advisories, News and Other Media Reports Covering the Event

The National Weather Service (NWS) issued a Wind Advisory for this date (Figure 6-3). A Wind Advisory
is issued by NWS when sustained winds of 40 mph are expected for 1 hour or longer or gusts at 58 mph
or greater. This was in place for southwestern New Mexico and west Texas to warn the public of the
high wind event. An excerpt from the NWS Wind Advisory can be found below:

“...Wind Advisory from 11 AM this morning to 8 PM this evening...Windy conditions along with blowing
dust are possible this afternoon...”

The New Mexico Department of Transportation’s Webcam footage from 1-10 Eastbound at Union
located south of Las Cruces positioned due south(Figure 6-6).

Figure 6-6. New Mexico Department of Transportation webcam depicting the extent of the March 4, 2022, high wind blowing
dust event.

Spatial and Transport Analysis

HYSPLIT Backtrajectory Analysis

A back-trajectory analysis using the HYSPLIT (NOAA Air Resources Laboratory HYSPLIT transport and
dispersion model (Draxler et al., 2015; Rolph et al., 2017) shows that the air masses traveled from
Chihuahua, MX into the southern New Mexico and El Paso, TX area and on to the NMED monitoring
sites. The model was run using GDAS meteorological data for the six hours preceding the start of
elevated PM3o concentrations during the event (Figure 6-7). This analysis supports the hypothesis that
dust plumes originated in MX before being transported to downwind monitoring sites.
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Figure 6-7. HYSPLIT ba-trajctory analyses using the Ensemble mode or the Anthony monitoin ite.

Wind Direction and Elevated PM1o Concentrations

Pollution roses (Figures 6-8 and 6-9) were created for the hours of the event when PM, concentrations
exceeded 150 pg/m? (1100 -2100 hour). During the event, winds primarily blew from the west
southwest direction 100% of the time, coinciding with peak PM,, concentrations.
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Figure 6-8. Pollution rose for the Anthony monitoring site.
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Figure 6-9. Pollution rose for the Deming monitoring site.

Temporal Relationship of High Wind and Elevated PM;, Concentrations

The high wind blowing dust event generated strong west-southwesterly winds beginning at the 1000
hour and lasted through the 2000 hour. During this time, peak hourly PM;o concentrations ranged from
278 to 1465 pg/m? were recorded at the West Mesa and Deming monitoring sites, respectively (Figure
6-10). Although not all NMED monitoring sites recorded an exceedance of the NAAQS, hourly PM;o data
spiked at approximately the same time throughout the network. Sustained hourly average wind speeds
ranged from 8.9 to 13.9 m/s were recorded at the Anthony and Deming monitoring sites, respectively,
during the peak PM3o concentrations of the event. The time series plots in Figures 6-11 and 6-12
demonstrates the correlation between elevated levels of PMjo and high winds for this event.
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Hourly PM,, Concentrations - NMED Network
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Figure 6-10. NMED monitoring network hourly PM;q data for the high wind blowing dust event.
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Figure 6-11. Anthony monitoring site hourly PMyo and wind speed data for the high wind blowing dust event.
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Deming - March 4, 2022
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Figure 6-12. Deming monitoring site hourly PMo and wind speed data for the high wind blowing dust event.

Historical Concentrations Analysis

Annual and Seasonal 24-Hour Average Fluctuations

From 2017-2021, NMED monitoring sites recorded 22 (Anthony), and 14 (Deming) exceedances of the
PM1o NAAQS (Figures 22-1 and 22-6 in Appendix B). The maximum 24-hour average PM;o concentration
at these sites were 541 (Anthony), and 721 (Deming) pg/m?3 recorded in 2021 (Anthony) and 2019
(Deming). High wind blowing dust events in southern New Mexico can occur at any time of the year, but
the majority of these days occur during the spring windy season, from March through May. NMED has
documented that all exceedances have been caused by high wind blowing dust events.

Spatial and Temporal Variability

As demonstrated in Figure 6-13, all NMED monitoring sites recorded elevated 24-hour average PMsg
concentrations compared to the days preceding and following the event. Daily averages for the days
surrounding the event did not surpass 50 pg/m?3, except for the following March 6, 2022 event date,
demonstrating the influence high winds have on PMj concentrations in the area.

Page | 61 2022 Exceptional Events Demonstration — Public Review Draft — June 19, 2024
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Figure 6-13. 24-Hour PM;q averages recorded at NMED monitoring sites for the event day and three days before and after.

Percentile Ranking

Table 22-2 in Appendix B shows the 24-hour average PMjo data distribution recorded at NMED
monitoring sites, including high wind blowing dust events flagged with a request to exclude data in the
AQS database for exceedances of the standard from 2017-2021. The recorded values for this day 180
(Anthony) and 189 (Deming) pg/m? are near (Anthony) and above (Deming) the 99" percentile of data
monitored over the previous five years.

CCR Conclusion

On this day a high wind blowing dust event occurred, generating PM;o emissions that resulted in
elevated concentrations at NMED monitoring sites. The monitored PMio 24-hour averages of 180
(Anthony) and 189 (Deming) pug/m? are near (Anthony) and above (Deming) the 99th percentile of data
monitored over the previous five years. Meteorological conditions were consistent with past event days
and elevated PMoconcentrations. The comparisons and analyses provided in the CCR section of this
demonstration support NMED’s position that the event affected air quality in such a way that a clear
causal relationship exists between the high wind blowing dust event and the monitored exceedances on
this day, satisfying the CCR criterion.

Natural Event

The CCR and nRCP analyses show that this was a natural event caused by high wind and blowing dust.
Based on the documentation provided in this demonstration, the event qualifies as a natural event. The
exceedances associated with the event meets the regulatory definition of a natural event at 40 CFR
50.14(b)(8). This event transported windblown dust from natural and anthropogenic sources that have
been reasonably controlled and accordingly, NMED has demonstrated that the event is a natural event
and may be considered for treatment as an exceptional event.
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7.HIGH WIND EXCEPTIONAL EVENT: March 6, 2022

Conceptual Model

A Pacific cold front caused high winds and blowing dust in Luna County resulting in an exceedance of the
PM1o NAAQS at the Deming monitoring site on this date. In accordance with the EER, the AQB submitted
this data to EPA’s AQS database and flagged it (coded as RJ) as a high wind dust event (Table 7-1).

. 24-Hour Average Max 1-Hour
M
AQS Flag AQS ID Site Name Concentration Wind Speed ax Gust
RJ 35-029-0003 7E Deming 188 pg/m? 12.4m/s 19.6 m/s

Table 7-1. 2022 PM;q Data flagged by NMED for exclusion pursuant to the EER.

Today is expected to begin with an upper-level low pressure system swinging through the Four Corners
region before opening into a trough and ejecting into the Central Plains by the evening creating strong
winds. At the 1800 hour, the area of low-pressure extends into the Four Corners through southeastern
New Mexico and west Texas (Figure 7-1). Aloft, the deep trough axis of the storm system hovered over
the north central Arizona. As the day progressed this the lee side trough axis aloft traveled east and
aligned itself with New Mexico and tapped into the surface wind direction while sustaining wind speeds
(Figure 7-2). Diurnal heating of the surface at sunrise timed as to allow increased winds aloft and a small
backdoor cold front enough convective energy to increase surface wind velocities providing the
turbulence required for vertical mixing and entrainment of dust.

103 1027
H Adess

Figure 7-1. Surface weather map showing storm (surface low), cold fronts and isobars of constant pressure (red lines).
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Figure 7-2. Upper air weather map for March 6, 2022, at the 1200 hour. Wind barbs depict wind speed (knots) and direction.

As the event unfolded, the wind blew from the east-southeast throughout the border region. These high
velocity winds passed over large areas of desert within New Mexico and Mexico. Anthropogenic sources
of dust near NMED’s monitoring sites include: disturbed surface areas, residential properties, vacant
lots, dirt roads, and storage piles.

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 PMio concentrations support the assertion that this was a natural
event, specifically a high wind dust event. Sustained hourly wind speeds exceeding 9 m/s (~20 mph)
were recorded at the Chaparral, Holman, West Mesa, Deming and La Union monitoring sites beginning
at the 0600 hour and lasted through the 1700 hour. PMjo concentrations began to exceed the NAAQS at
the Anthony, Desert View, Chaparral, Holman, West Mesa and Deming monitoring sites beginning at
the 0900 hour. Hourly concentrations remained elevated through the 1400 hour. Table 7-2 below
summarizes peak hourly PMjo concentrations, wind speeds, and wind gusts during the event.
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Holman Chaparral Deming

Hour PMyo Wind Wind PMyo Wind Wind PMyo Wind Wind
(ng/m?) Speed Gust (ug/m?) Speed Gust (ng/m?) Speed Gust
(m/s) (m/s) (m/s) (m/s) (m/s) (m/s)

0900 36 9 14.7 58 10.7 15.8 1250 12.4 19
1000 122 10.6 16.4 44 10.7 16.8 1223 12 18.4
1100 276 113 16.4 207 11.4 19.4 713 11.7 18.2
1200 449 124 20.3 280 11.8 19.9 652 11.7 19.6
1300 185 11.9 19 373 12.8 19.9 178 10.7 15.6
1400 51 10.4 16.1 153 11.4 18 188 10.3 15.8

Table 7-2. Hourly PM1o, wind speed and wind gust data during the peak hours of the event.

Meteorologists forecasted the high wind blowing dust event to occur this day, as the spring windy
season begins in March for most of the southwestern United States. Forecasts predicted strong winds as
the storm approached the area with the area of low-pressure tracking from west to east moving across
New Mexico in the early morning hours. The system’s movement across the area timed well with
daytime heating and mixing generating a deep lee-side trough to the west as strong winds continued
throughout the area. Many outlets also forecasted a high probability of blowing and entrained dust
throughout the area, especially in the desert areas of southern New Mexico (Figure 7-3).

Weather Forecast Office 43

Windy and Cooler on Sunday El Paso, TX

Sunday's High Temperatures Issued Mar 05,2022 4:44 PMMST '@

West winds
20 to 30 mph

Gusts up to 50 mphin
the afternoon

Cooler behind Pacific
cold front

Columbus

Windy & Colder

High Temperature (F)

Mostly Clear Skies

ot L R G S AL
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Figure 7-3. NWS Forecast Graphic for the event.

Not Reasonably Controllable or Preventable (nRCP)

Not Reasonably Preventable

This demonstration does not provide a showing of not reasonably preventable pursuant to 40 CFR
50.14(b)(5)(iv) that states, in part, “the State shall not be required to provide a case-specific justification
for a high wind dust event.”
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Not Reasonably Controllable

The documentation provided in this section demonstrates that the wind speeds and other
meteorological conditions overwhelmed the reasonable control measures in place for anthropogenic
sources, causing emissions of dust that were transported to NMED’s monitors.

Sustained Wind Speeds

EPA has indicated 11.2 m/s (25 mph) as the wind speed threshold at which natural or controlled
anthropogenic sources will emit dust. The Santa Teresa monitoring site recorded wind speeds above this
threshold for nine hours beginning at the 0800 hour and lasted through the 1600 hour (Figure 7-4). The
wind speeds at the upwind Deming monitoring site also reached the high wind threshold.

Hourly Wind Speeds - NMED Network
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Figure 7-4. Wind speeds at NMED monitoring sites in Dofia Ana and Luna Counties.

Level of Controls Analysis
Based on the sustained winds speeds monitored in the area during the event a basic controls analysis
will be provided.

Basic Controls Analysis

Implementation and Enforcement of Control Measures

Reasonable controls for anthropogenic sources of dust are based on an area’s attainment status for the
PM1o NAAQS. It is not reasonable for areas designated as attainment, unclassifiable or maintenance to
have the same level of controls as areas that are nonattainment for the standard. However, southern
New Mexico has a long history of high wind blowing dust events with NMED developing a
nonattainment SIP for the Anthony Area and NEAPs for the remaining portion of Dofla Ana County and
all of Luna County. As discussed in the Background section, NMED worked with local governments to
help them develop and adopt dust control ordinances based on BACM. Based on the area’s attainment
status and SIP waiver, NMED believes these ordinances constitute reasonable controls.
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The ordinances developed and adopted under the NEAPs are implemented and enforced at the local
level with NMED playing a supporting role to ensure effective and enforceable implementation of
control measures. Under the regulatory framework applicable to the two counties, NMED’s purview
does not include oversight of the extent of the effectiveness and enforcement of local ordinances.
However, NMED believes that these ordinances are appropriately implemented at the local level.

Suspected Source Areas and Categories Contributing to the Event

Anthropogenic sources of dust in New Mexico include disturbed lands, construction and demolition
activities, vacant parking lots and materials handling and transportation. Area sources account for a
much larger portion of overall PM1o emissions than point sources. On the day of the event, no unusual
PM1o producing activities occurred and anthropogenic point source emissions remained constant before,
during and after the event. Natural areas of the Chihuahuan Desert in Dofa Ana, Grant, Hidalgo, and
Luna Counties are the most likely sources, under NMED’s jurisdiction, contributing to the high wind
blowing dust event. Other area sources located in Arizona likely contributed to the exceedances on this
day. Controlling dust from the natural desert terrain is cost prohibitive and falls outside NMED’s
jurisdiction when it is transported from interstate and international sources.

Clear Causal Relationship (CCR)

Occurrence and Geographic Extent of the Event

Satellite Imagery

The event was captured on satellite imagery with dust plumes that are characterized as pink bands in
the GOES-16 geostationary satellite RGB) dust product demonstrating dust plumes surrounding the
Deming monitoring site. This area is largely rural with the largest area sources of PM originating from
agricultural activities as well as the vast desert areas and playas in northern Mexico (Figure 7-5). The
dust plumes of interest appear to be limited to Arizona and New Mexico, orientated in a northwest to
southeast direction and traveling toward El Paso and NMED’s monitoring sites at the time of the satellite
observation (1001 hour MST) that captured the imagery.

(B
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Figure 7-5. RGB dust product imagery from the GOAES—16 geostationary satellite showing southwestern New Mexico, northern
Chihuahua and western Texas. Imagery obtained from NASA’s AerosolWatch website.

Weather Statements, Advisories, News and Other Media Reports Covering the Event

The National Weather Service (NWS) issued a Hazardous Weather Outlook for this date. A Hazardous
Weather Outlook is a statement issued by NWS to provide information to the public about potential
adverse weather events. A Hazardous Weather Outlook statement was issued for southwestern New
Mexico and west Texas to warn the public of the high wind event. An excerpt from the NWS Hazardous
Weather Outlook and Area Forecast Discussion can be found below:

“Breezy to windy conditions are expected...Wind Gusts could reach 50 MPH. Blowing dust is also
possible...”

The El Paso NWS X posting (formerly Twitter) the morning (1040 MST) of March 6, 2022, satellite
imagery demonstrates the dust plumes that were oriented from northwest to southeast as indicated by
the shaded yellow areas (Figure 7-6).
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Figure 7-6. El Paso NWS X posting (formerly Twitter) posted radar images demonstrating progression of fast-moving cold front
the morning of March 6, 2022.

Spatial and Transport Analysis

HYSPLIT Backtrajectory Analysis

A back-trajectory analysis using the HYSPLIT (NOAA Air Resources Laboratory HYSPLIT transport and
dispersion model (Draxler et al., 2015; Rolph et al., 2017) shows that the air masses traveled from
Chihuahua, MX and southeast Arizona into the southern New Mexico and El Paso, TX area and on to the
NMED monitoring sites. The model was run using GDAS meteorological data for the six hours preceding
the start of elevated PMj concentrations during the event (Figure 7-7). This analysis supports the
hypothesis that dust plumes originated in Mexico and Arizona before being transported to downwind
monitoring sites.
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Figure 7-7. HYSPLIT back-trajectory analyses u§|ng the Esémble mde for the Anthony monitoring site.

Wind Direction and Elevated PM;, Concentrations

A pollution rose (Figure 7-8) was created for the hours of the event when PM,, concentrations exceeded
150 pg/m? (0900-1400 hour). During the event, winds primarily blew from the west northwest
approximately 100% of time coinciding with peak PM,, concentrations.

100% pg,um“1

1200 to 1400
60%

1000 to 1200

500 to 1000

600 to 800

400 to 600

200 to 400

0to 200

PM;g

mean = 54125
calm=0%

Frequency of counts by wind direction (%)
Figure 7-8. Pollution rose for the Deming monitoring site.
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Temporal Relationship of High Wind and Elevated PM;, Concentrations

The high wind blowing dust event generated strong west northwesterly winds beginning at the 0600
hour and lasted through the 1700 hour. During this time, peak hourly PMj concentrations ranged from
188 to 1250 pg/m? were recorded at the Desert View and Deming monitoring sites, respectively (Figure
7-9). Although not all NMED monitoring sites recorded an exceedance of the NAAQS, hourly PM;, data
spiked at approximately the same time throughout the network. Sustained hourly average wind speeds
ranged from 8.2 to 13.9 m/s were recorded at the Desert View and West Mesa monitoring sites,
respectively, during the peak PM1o concentrations of the event. The time series plot in Figure 7-10
demonstrates the correlation between elevated levels of PMig and high winds for this event.

Hourly PM,, Concentrations - NMED Network
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Figure 7-9. NMED monitoring network hourly PM; data for the high wind blowing dust event.
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Figure 7-10. Deming monitoring site hourly PM;o and wind speed data for the high wind blowing dust event.

Historical Concentrations Analysis

Annual and Seasonal 24-Hour Average Fluctuations

From 2017-2021, the Deming monitoring site recorded 14 exceedances of the PMio NAAQS (Figure 22-6
in Appendix B). The maximum 24-hour average PM;o concentration at this site was 721 ug/m?3, recorded
in 2019. High wind blowing dust events in southern New Mexico can occur at any time of the year, but
the majority of these days occur during the spring windy season, from March through May. NMED has
documented that all exceedances have been caused by high wind blowing dust events.

Spatial and Temporal Variability

As demonstrated in Figure 7-11, all NMED monitoring sites recorded elevated 24-hour average PMyg
concentrations compared to the days preceding and following the event. Daily averages for the days
surrounding the event did not surpass 50 pg/m?3, except for the previous March 4, 2022 event date,
demonstrating the influence high winds have on PMj concentrations in the area.
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Figure 7-11. 24-Hour PM;g averages recorded at NMED monitoring sites for the event day and three days before and after.

Percentile Ranking

Table 22-2 in Appendix B shows the 24-hour average PM;, data distribution recorded at NMED
monitoring sites, including high wind blowing dust events flagged with a request to exclude data in the
AQS database for exceedances of the standard from 2017-2021. The recorded value for this day (188
ug/md) is above the 99 percentile of historical data.

CCR Conclusion

On this day a high wind blowing dust event occurred, generating PMio emissions that resulted in
elevated concentrations at NMED monitoring sites. The monitored PMyo 24-hour average (188 pug/m?3) is
above the 99" percentile monitored over the previous five years. Meteorological conditions were
consistent with past event days and elevated PM;o concentrations. The comparisons and analyses
provided in the CCR section of this demonstration support NMED’s position that the event affected air
quality in such a way that a clear causal relationship exists between the high wind blowing dust event
and the monitored exceedances on this day, satisfying the CCR criterion.

Natural Event

The CCR and nRCP analyses show that this was a natural event caused by high wind and blowing dust.
Based on the documentation provided in this demonstration, the event qualifies as a natural event. The
exceedances associated with the event meets the regulatory definition of a natural event at 40 CFR
50.14(b)(8). This event transported windblown dust from natural and anthropogenic sources that have
been reasonably controlled and accordingly, NMED has demonstrated that the event is a natural event
and may be considered for treatment as an exceptional event.
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8.HIGH WIND EXCEPTIONAL EVENT: March 29, 2022

Conceptual Model

A Pacific cold front caused high winds and blowing dust in Dofa Ana County resulting in an exceedance
of the PM1 NAAQS at the Desert View monitoring site on this date. In accordance with the EER, the AQB
submitted this data to EPA’s AQS database and flagged it (coded as RJ) as a high wind dust event (Table
8-1).

. 24-Hour Average Max 1-Hour
AQS Flag AQSID Site Name Concentration Wind Speed Max Gust
RJ 35-013-0021 6ZM Desert View 174 pg/m3 10.8 m/s 22.4m/s

Table 8-1 2022 PM;( Data flagged by NMED for exclusion pursuant to the EER.

A strong upper-level Pacific storm system will move into the region today from the west coast into
Arizona this morning. At the 1800 hour, an area of low-pressure moved east of the Four Corners
extending into the bootheel of New Mexico (Figure 8-1). Aloft, the low-pressure center of the storm
system hovered over southern California and aligned itself with New Mexico and the surface wind
direction (Figure 8-2). Early morning momentum transfer allowed stronger winds aloft to mix down,
tightening gradients increased surface wind velocities providing the turbulence required for the
suspension of localized dust into the air from the surface to subside by the evening.

Figure 8-1. Surface weather map showing storm (surface low), cold fronts and isobars of constant pressure (red lines).
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Figure 8-2. Upper air weather map for March 29, 2022, at the 1200 hour. Wind barbs depict wind speed (knots) and direction.

As the event unfolded, the wind blew from the southwest throughout the border region. These high
velocity winds passed over large areas of desert within New Mexico and Mexico. Anthropogenic sources
of dust near NMED’s monitoring sites include: disturbed surface areas, residential properties, vacant
lots, dirt roads, and storage piles.

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 PMio concentrations support the assertion that this was a natural
event, specifically a high wind dust event. Sustained hourly wind speeds exceeding 9 m/s (~20 mph)
were recorded at the Anthony, Desert View, Chaparral, Holman, West Mesa, Deming, La Union, and
Santa Teresa monitoring sites beginning at the 0800 hour and lasted through the 2300 hour. PMs,
concentrations began to exceed the NAAQS at the Anthony, Desert View, Chaparral, Holman, and
Deming monitoring sites beginning at the 0800 hour. Hourly concentrations remained elevated through
the 1800 hour. Table 8-2 below summarizes hourly PM;o concentrations, wind speeds, and wind gusts
during the event.
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Holman Desert View Deming
Hour PMyo Wind Wind PMuo Wind Wind PMso Wind Wind
(ng/m?) Speed Gust (ng/m?) Speed Gust (ng/m?) Speed Gust
(m/s) (m/s) (m/s) (m/s) (m/s) | (m/s)
0900 36 9 13.3 237 8.9 17.4 83 10.6 15.6
1000 224 10.5 18.4 29 6.7 12.8 371 11.9 18.2
1100 1543 14.6 23.2 1221 10.2 22.4 1289 141 20.1
1200 114 11.7 18.6 703 10.8 20.8 102 11.2 19
1300 278 12.6 18.8 219 9.3 15.2 383 115 19.4
1400 ---- 124 19.3 285 9.7 16.5 17 9 15.7
1500 234 12.8 19.6 810 9.8 17.5 24 11 17.6
1600 122 11.7 19.2 215 9.6 16 5 8.4 13.6
1700 7 8.6 12.8 73 6.7 13.8 7 8.1 15.2
1800 5 7.4 125 151 7.7 13 5 7.5 11.8

Table 8-2 Hourly PM1o, wind speed and wind gust data during the peak hours of the event.

Meteorologists forecasted the high wind blowing dust event to occur this day, as the spring windy

season begins in March for most of the southwestern United States. Forecasts predicted strong winds as
the storm approached the area with the area of low-pressure tracking from west to east just east of the
Four Corners in the morning and moving across New Mexico in the afternoon. The system’s movement
across the area timed well with daytime heating and mixing generating a deep trough to the west as
stronger winds aloft moved into the area. Many outlets also forecasted a high probability of blowing and
entrained dust throughout the area and haze in the afternoon, especially in the desert areas of southern
New Mexico. Below is the Graphicast product from the El Paso National Weather Service highlighting
the Wind and Blowing Dust Advisories in place for this date (Figure 8-3).
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Not Reasonably Controllable or Preventable (nRCP)

Not Reasonably Preventable

This demonstration does not provide a showing of not reasonably preventable pursuant to 40 CFR
50.14(b)(5)(iv) that states, in part, “the State shall not be required to provide a case-specific justification
for a high wind dust event.”

Not Reasonably Controllable

The documentation provided in this section demonstrates that the wind speeds and other
meteorological conditions overwhelmed the reasonable control measures in place for anthropogenic
sources, causing emissions of dust that were transported to NMED’s monitors.

Sustained Wind Speeds

EPA has indicated 11.2 m/s (25 mph) as the wind speed threshold at which natural or controlled
anthropogenic sources will emit dust. The Chaparral, West Mesa, Holman, Santa Teresa and La Union
monitoring sites recorded wind speeds above this threshold for a total of eleven cumulative hours
beginning at the 1000 hour and lasted through the 2300 hour with an intermittent period between the
1700 hour through the 2000 hour below the high wind threshold (Figure 8-4). The wind speeds at the
upwind Deming monitoring site also reached the high wind threshold.

Hourly Wind Speeds - NMED Network
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Figure 8-4. Wind speeds at NMED monitoring sites in Dofia Ana and Luna Counties.
Level of Controls Analysis

Based on the sustained winds speeds monitored in the area during the event a basic controls analysis
will be provided.
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Basic Controls Analysis

Implementation and Enforcement of Control Measures

Reasonable controls for anthropogenic sources of dust are based on an area’s attainment status for the
PMio NAAQS. It is not reasonable for areas designated as attainment, unclassifiable or maintenance to
have the same level of controls as areas that are nonattainment for the standard. However, southern
New Mexico has a long history of high wind blowing dust events with NMED developing a
nonattainment SIP for the Anthony Area and NEAPs for the remaining portion of Dofia Ana County and
all of Luna County. As discussed in the Background section, NMED worked with local governments to
help them develop and adopt dust control ordinances based on BACM. Based on the area’s attainment
status and SIP waiver, NMED believes these ordinances constitute reasonable controls.

The ordinances developed and adopted under the NEAPs are implemented and enforced at the local
level with NMED playing a supporting role to ensure effective and enforceable implementation of
control measures. Under the regulatory framework applicable to the two counties, NMED’s purview
does not include oversight of the extent of the effectiveness and enforcement of local ordinances.
However, NMED believes that these ordinances are appropriately implemented at the local level.

Suspected Source Areas and Categories Contributing to the Event

Anthropogenic sources of dust in New Mexico include disturbed lands, construction and demolition
activities, vacant parking lots and materials handling and transportation. Area sources account for a
much larger portion of overall PM;o emissions than point sources. On the day of the event, no unusual
PM1o producing activities occurred and anthropogenic point source emissions remained constant before,
during and after the event. Natural areas of the Chihuahuan Desert in Dofia Ana, Luna, Hidalgo, and
Grant Counties are the most likely sources, under NMED’s jurisdiction, contributing to the high wind
blowing dust event. Other area sources located in Arizona and Chihuahua, MX likely contributed to the
exceedances on this day. Controlling dust from the natural desert terrain is cost prohibitive and falls
outside NMED’s jurisdiction when it is transported from interstate and international sources.

The documentation and analysis presented in this section demonstrates that all identified sources that
may have caused or contributed to the exceedances were reasonably controlled, implemented and
enforced at the time of the event, therefore emissions associated with the high wind dust event were
not reasonably controllable or preventable.

Clear Causal Relationship (CCR)

Occurrence and Geographic Extent of the Event

Satellite Imagery

The event was captured on GOES geostationary satellite imagery with dust plumes originating upwind of
NMED’s monitoring sites near Ascension and Janos, Chih. This area is largely rural with the largest area
sources of PM originating from agricultural activities as well as the vast desert areas and playas in
northern Mexico (Figure 8-5). The dust plumes of interest appear to be limited to Mexico, orientated in
a southwest to northeast fashion and traveling toward NMED’s monitoring sites at the time of the
satellite pass (1731 MDT) that captured the imagery.

(B
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Figure 8-5. GOES geostationary satellite product imagery showing southwestern New Mexico, northern Chihuahua and far west
Texas. Imagery obtained from NOAA AerosolWatch website.

Weather Statements, Advisories, News and Other Media Reports Covering the Event

The National Weather Service (NWS) issued a Wind Advisory and a Blowing Dust Advisory. A Wind
Advisory is issued by NWS when sustained winds of 40 mph are expected for 1 hour or longer or gusts at
58 mph or greater. A Blowing Dust Advisory is issued when blowing dust is expected to reduce visibility
to between % to 1 mile, generally with winds of 25 mph or greater. These were in place for
southwestern New Mexico and west Texas to warn the public of the high wind event. An excerpt from
the NWS Wind Advisory and Blowing Dust Advisory can be found below:

“Blowing Dust Advisory...Wind Advisory from 10 AM this morning to 9 PM MDT this evening...Strong
southwest to west winds with blowing dust are expected today and early evening...Wind speeds of 30 to
40 mph...Blowing dust will reduce visibilities to less than a mile in dust prone areas of Luna, Dona Ana...
counties...”

Spatial and Transport Analysis

HYSPLIT Backtrajectory Analysis

A back-trajectory analysis using the HYSPLIT (NOAA Air Resources Laboratory HYSPLIT transport and
dispersion model (Draxler et al., 2015; Rolph et al., 2017) shows that the air masses traveled from
Chihuahua, MX into the southern New Mexico and El Paso, TX area and on to the NMED monitoring
sites. The model was run using GDAS meteorological data for the six hours preceding the start of
elevated PM3o concentrations during the event (Figure 8-6). This analysis supports the hypothesis that
dust plumes originated in MX before being transported to downwind monitoring sites.
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Flgur 8-6. HYSPLinack-trajectory analyses using the Ensemble mode for the Chaparral monitring site.

Wind Direction and Elevated PMjo Concentrations

A pollution rose (Figure 8-7) was created for the hours of the event when PM,, concentrations exceeded
150 pg/m?* (0800 -1800 hour). During the event, winds blew from the west southwest 90 - 100% of the
time coinciding with peak PM,, concentrations.
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Figure 8-7. Pollution rose for the Desert View monitoring site.
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Temporal Relationship of High Wind and Elevated PM;, Concentrations

The high wind blowing dust event generated strong southwesterly winds beginning at the 0800 hour and
lasted through the 2300 hour. During this time, peak hourly PM;o concentrations ranged from 132 to
1543 pg/m? were recorded at the West Mesa and Holman monitoring sites, respectively (Figure 8-8).
Although not all NMED monitoring sites recorded an exceedance of the NAAQS, hourly PM;, data spiked
at approximately the same time throughout the network. Sustained hourly average wind speeds ranged
from 9.3 to 14.6 m/s were recorded at the Anthony and Holman monitoring sites, respectively, during
the peak PMjo concentrations of the event. The time series plot in Figure 8-9 demonstrates the
correlation between elevated levels of PM1o and high winds for this event.
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Figure 8-8. NMED monitoring network hourly PM; data for the high wind blowing dust event.
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Figure 8-9. Desert View monitoring site hourly PMy and wind speed data for the high wind blowing dust event.

Historical Concentrations Analysis

Annual and Seasonal 24-Hour Average Fluctuations

From 2017-2021, the Desert View monitoring site recorded 34 exceedances of the PM; NAAQS (Figure
22-2 in Appendix B). The maximum 24-hour average PMio concentrations was 769 pg/m?3 recorded in
2021. High wind blowing dust events in southern New Mexico can occur at any time of the year, but the
majority of these days occur during the spring windy season, from March through May. NMED has
documented that all exceedances have been caused by high wind blowing dust events.

Spatial and Temporal Variability

As demonstrated in Figure 8-10, all NMED monitoring sites recorded elevated 24-hour average PM1g
concentrations compared to the days preceding and following the event. The daily average for three
days preceding and following the event did not surpass 65 pg/m3, demonstrating the influence high

winds have on PMo concentrations in the area.
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Figure 8-10. 24-Hour PM;q averages recorded at NMED monitoring sites for the event day and three days before and after.

Percentile Ranking

Table 22-2 in Appendix B shows the 24-hour average PMjo data distribution recorded at NMED
monitoring sites, including high wind blowing dust events flagged with a request to exclude data in the
AQS database for exceedances of the standard from 2017-2021. The recorded value for this day (174
pg/m3) is above the 95 percentile of historical data.

CCR Conclusion

On this day a high wind blowing dust event occurred, generating PM;o emissions that resulted in
elevated concentrations at NMED monitoring sites. The monitored PMyo 24-hour average (174 ug/m?3) is
above the 95 percentile of data monitored over the previous five years. Meteorological conditions
were consistent with past event days and elevated PMjoconcentrations. The comparisons and analyses
provided in the CCR section of this demonstration support NMED’s position that the event affected air
quality in such a way that a clear causal relationship exists between the high wind blowing dust event
and the monitored exceedances on this day, satisfying the CCR criterion.

Natural Event

The CCR and nRCP analyses show that this was a natural event caused by high wind and blowing dust.
Based on the documentation provided in this demonstration, the event qualifies as a natural event. The
exceedances associated with the event meets the regulatory definition of a natural event at 40 CFR
50.14(b)(8). This event transported windblown dust from natural and anthropogenic sources that have
been reasonably controlled and accordingly, NMED has demonstrated that the event is a natural event
and may be considered for treatment as an exceptional event.
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