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1.0 Introduction

PM o Standards

In July 1987, EPA promulgated National Ambient Air Quality Standards for Particulates with an
aerodynamic diameter of 10 microns or less {§fNThis is a sizeange that can affect the upper
airways andcanbe inhaled into the alveolar regions of the lungs. The standamhb&sm, a

24-hour standard of 150g/m®. Theannual arithmetic mean standard ofpgPm’® was revoked

on October 17, 2006The 24hour standard is attained when the expectadber of exceedances

for each calendar year, averaged over three years, is less than or equal to one. The estimated
number of exceedances is computed quarterly using available data and adjusting for missing
sample daysA data recovery of 75 percent iseaied for each calendar quarter to be considered

a valid quarter of data. This standard was modified in by EPA in July 1997, but was subsequently
nullified back to this form in May 1999.

Event Overview

Elevated?4-hour PMy, concentrations of 174 pgfratthe Lamar Power Plant monitor (100 N.
2" Avenue) and 173 pg/frat the Lamar Municipal Building monitor (104 E. Parmenter Street
were recorded oftv19/200. The elevated levels at #esites coincidedvith dry soilsacross the
regionand strong north widscreating widespread blowing dust.

The Colorado Department of Public Health and EnvironpEntPollution Control Division
(APCD), has prepared this report for tbeS. Environmental Protection Agency (EPA) to
demonstrate that the elevated Bbbncentrations in Lamar and the exceedances of the National
Ambient Air Quality Standard (NAAQS) for Pjdlat Lamar orll/19/2009vere caused by a
natural event, specificallyr@gionaldust storm. This event meets the criteria outlined by the
final i T Dagadnfluercedtby Exceptional EveaRRule (72 FR 1356Q) This report and
the analysis and data contained within it clearly show that this exceptional evestipassar
required tests (a) through (d) under 40 CFR 50.14 (3){liilese tests are:

(a) The event satisfies the criteria set forth in 40 CFR 50.1(j) wieighires that an
exceptional event daffects air quality, 1is n:
that such events are fA...natural event[s]o.
(b) There is a clear causal relatgtip between the measurement under consideration and the
event that is claimed to have affected the air quality in the area.
(c) The event is associated with a measured concentration in excess of normal historical
fluctuations, including background; and
(d) Therewould have been no exceedance or violation but for the event.

Attachment A contains a detailed analysis and climatology for blowing dust events at Lamar,
Colorado. PM, concentrations for both the Lamar Power Plant and Municipal Building sites for
Januwary of 2004 through March of 2009 have been analyzed and compared with meteorological
data for the period. The analyses included an evaluation of climate and land use characteristics;
cluster analysis of PMconcentrations, 3@ay total precipitation, ahdaily maximum Second

gust speeds; NOAA HYSPLIT back trajectories for kighd, blowing dust events; and an
assessment of satellite imagegluster analysis proves that without wind gusts above 40 mph
and dry soils caused by 2fay precipitation totks of 0.6 inches or less, the exceedances of the
PMyq standard measured during the period would not have occurfég highwind events

occur on less than 15% of the days in the period. Thg &\eedances occur on less than 1% of
the days in the recordAttachment A provides a detailed weight of evidence analysis for dust
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transport into and within Colorado and demonstrates that but for the exceptional high winds over
dry soils these exceedances would not have occurred

Data and analyses in this repsinow that 3@ay precipitation was generally 0.6 inches or lower

in the source region for the dust, surface winds of 30 to 40 mph with gusts of 35 to 60 mph were
widespread in the source area, the concentrations measured at both monitors exceeded the
historical 99" percentile level for these sites, and conservative estimates of the contribution of the
dust storm to measured Rjenerally exceed 80% of the total. But for the high winds over dry
soils, these measured exceedances would not have occurred.

Trajectory analyses and land use patterns point to three likely source areas that may contribute to
blowing dust during blowing dust events (from Attachment A). The first is the LamayNRivi-
attainment Area (NAA) and Prowers CounBlowing dust sourcewithin the NAA and Prowers
County have been reasonably controlled, as demonstrated by theSRite Implementation Plan

(SIP) and Maintenance Plan for the arela. addition, the Power Plant monitor, which is

responsible for most of the exceedancesmdppropriately sited and does not represent ambient
exposure. The second likely source area is lands in eastern Colorado outside of Prowers County
and the NAA. The third source area to the south and southwest of Colorado did not contribute to
PMy0on Jaauary 19, 2009, because of the northerly winds during the event.

Small grain (wheafallow-sorghum) farmlands in eastern Colorado are a likely source for dust in
late fall through spring. The Natural Resources Conservation Service (NRCS) has provided
ressonable controls for these sources during the period of record and has alternative programs for
erosion control as lands under contract with the Conservation Reserve Program (CRP) are
released from contracts (in the fiyear period beginning in late 20Dp9The January 19, 2009,

dust storm imagery and data show that large amounts of dust moved toward Lamar from a swath
of eastern Colorado and portions of Wyoming and Nebraska. Aside from the soil conservation
programs in effect, the dust from this regiamidg this extreme higivind, dry-soils event was

not reasonably controllable.
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2.0 Meteorological Analysis of the January 19, 2009,
Blowing Dust Event

On Monday January 19, 2009, Lamar, Colorado, recorded exceedances of thdduembyr
PM,ostandad with a concentration of 17ptlglm3 at the Lamar Power Plant monitor and 173

ug/m® at the Lamar Municipal Building monitoiThese exceedances can be seen in Figure 1,
High PMyo Natural Event in Colorado, January 19, 2008ese exceedances were the
consguence of strong northerly winds in combination with sl conditions which caused
significant blowing dust across the plains of eastern Colorado, western Kansas, and western
Nebraska. The winds were partly the result of a strong pressure gradiesgetd048 millibar

high pressure system over the western U.S. and a complex series of low pressure systems over the
eastern U.S. The surface analysis for 12Z January 19 (5 AM MST January 19) presented in
Figure 2 shows the 1048 millibar high pressureéesyscovering the western U.S. and a series of

low pressure systems and associated fronts over the eastern U.S. The surface analysis for 00Z
January 20, 2009, (5 PM MST January 19) in Figure 3 shows that the low pressure systems over
the eastern U.S. hadaved further east and the tight pressure gradient had moved further to the
east.

These surface features were associated with a high amplitude upper level trough centered over the
Ohio Valley and an upper level ridge centered over northern Idaho. Fighoew the 700

millibar analysis for 12Z January 19 (5 AM MST January 19). Therillbar level is at

approximately 10,000 feet above sea level. There was a wind speed maximum of 60 to 70 knots
at this level that stretched from the Texas Panhandlestenn South Dakota including eastern
Colorado and western Nebraska. Once the morning inversion had dissipated the momentum
associated with the 7@dillibar wind speed maximum mixed down to the surface intensifying

the winds induced by the surface pressgnadient. In Figure 5 the 700 millibar analysis for 00Z
January 20, 2009, (5 PM MST January 19) contirtaeshow 40 to 50 knot winds over eastern
Colorado and western Nebraska.

The January 20, 2009, 00Z (5 PM MST January 19) soundings at Denv@oadidnd, Kansas,

in Figures 6 and 7, respectively, show good vertical mixing to near 700 millibars. These two
soundings bracket the area that experienced the strong gusty surface winds on January 19, 2009.
Vertical mixing would have brought the strongngs in the 70émillibar speed maximum down

to the surface. The combination of the mixing and the tight surface pressure gradient caused
sustainedurface winds of 30 to 40 mph with gusts of 35 to 60 mph. Winds of this strength will
cause blowing dust #oils are dry.Sustained wd speeds of 30 mph or greater and gusts of 40

mph or higher have been shown to cause blowing dust in eastern Colorado (see reference for the
Natural Events Action Plan for High Wind Evehtsamar, Coloradaand Attachment A).

Figures 2 through 7 show that the conditions necessary for strong gusty winds were in place over
the area of concern for the daytime hours of January 19, 2009.

Figures 8 and 9 show surface maps for eastern Colorado and western Kansas for some of the
hours with the strongest vertical mixing of the atmosphere. They show wind speeds across the
region of 20 to 40 mph and wind gusts of 25 to 51 mph. Once agaiajnedvind speeds and

gust speeds exceeded thresholds that have been shown to causedistngastern Colorado
(see reference for tiatural Events Action Plan for High Wind Eventsamar, Coloradcand
Attachment A).
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High PM10 Natural Event in Colorado

January 19, 2009
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Figure 3. Surface analysis for 00Z January 20, 2009, or 5 PM MST January 19fi2009
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Figure 10 shows the percent of normal precipitation for Colorado duamgady 2009. Most of
eastern Colorado had less than 50 percent of normal precipitation. This lack of precipitation was
not limited to January. The region had been abnormally dry since November of 2008 as shown in
Figure 11. Figure 11 indicates that mokeastern Colorado had below normal precipitation, and
the area around Lamar had less than 50 percent of normal precipitation from November 2008
through January 2009. Figure 12 shows that most of eastern Colorado had less than one inch of
total precipiation in the three months of November 2008 through January JG0&n together,
Figures 13 and 14 show that much of eastern and southeastern Chkxbetsthan 0.6 inches

of precipitation from December 1 through January 31. This precipitation amscam

approximate threshold below which blowing dust exceedances at Lamar are more likely to occur
(see Attachment A). Figure 18hows that Powers County (the county Lamar is in) was

classified as having moderate drought conditions on January 20 abhdfreastern Colorado had
abnormally dry conditions.

Tables 1 through 4 show the National Weather Service observations for the eastern Colorado sites
of Akron (about 140 miles northorthwestof Lamar) Burlington(about85 miles northnortheast

of Lamar), Limon (about100miles northwestof Lamar) and Lamar.National Weather Service

fire weather watches and Red Flag warnings for the area for January 19 are also shown in
Attachment C. The observations show that winds in excess of the thresholiieifor

elevated PM10 in blowing dust (Attachment A asatural Events Action Plan for High Wind

Events’ Lamar, Colorad® occurred across the area. The text of the watches and warnings show
that high winds were expecte@ustained wds of 30 mph ogreater, wind gusts of 40 mph or
greater, reduced visibility, and the weather
Burlington is the only town not located in an area classified as having Moderate Drought or
Abnormally Dry conditions in Figee 15 Burlington only had three hours of reduced visibility.

This is the fewest hours of reduced visibility of the four stations. Lamar had the greatest number
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with nine hours of reduced visibility. Lamar reported four hours with haze and six haurs wit
reduced visibility after the winds had died down to values below the thresholds needed to cause
blowing dust. The only explanation for the haze and reduced visibility after the winds had
subsided would be dust that was transported into the Lamar areadreas far upwind.

Percent of Normal Precipitation (%)
1/1/2008 - 1/31/2009

Ceneroted 5/1%,/2009 ot HPRCC using prowisional daota. MOAA Reqgicnal Climate Centers
Figure 10. Percent of Normal Precipitation for January 2009, source High Plains Regional
Climate Cente(http://www.hprcc.ml.edu/maps/current/index.php?action:update_userdate&daterangezJan&}ear=09

Percent of Normal Precipitation (%)
11/1/2008 - 1/31/2009

Ceneroted 5/1%,/2008 ot HPRCC using prowisional daota. MO44 Reqgicnal Climate Canters
Figure 11. Percent of Normal Precipitation for 11/1/200831/2009, source High Plains
Regional Climate Centéfitp:/www.hprce.unl.edu/maps/current/index.php?action=update_product&product=PNorm
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Precipitation (in)
11/1/2008 - 1/31/2009

Generated 5/1%/2008 ot HPRCC using provisional dota. NOAA Regicnal Climate Centers
Figure 12. Precipitation in inches for 11/1/2G08/31/2009, source High Plains Regional
Climate Cente(http://www.hprce.unl.edu/maps/current/index.php?action=update_product&product=PNorm

Precipitation (in)
12/1/2008 - 12/31/2008

45
;
3.5
3
2.5
Z
1.5
1
0.5
0.28
0.1

Generaled 12/8/2010 at HPRCC wsing provisionol doto. Regicnal Climate Centers

Figure 13. Precipitation in inches for 12/1/2G082/31/2008, source High Plains Regional
Climate Cente(http://WWW.hprcc.unI.edu/maps/current/index.php?actionzupdate_product&product:)ENorm
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Precipitation (in)
/12009 — 1/31 /2009

Generated 11/30/2010 ot HPRCC using provisional data. Reqional Climate Centers
Figure 14. Precipitation in inches for 1/1/2009/31/2009, source High Plains Regional Climate
Center(http://vvww.hprcc.unI.edu/maps/current/index.php?action:update_product&product:}’.Norm

U.S. Drought Monitor "2v2%,2%

Colorado

Drought CDHQ’F_UDHS (Percent Area
None [D0-D4 | D1-D4 | D2-D4 [[pE 07 ML)

Curent | 344 | 656 | 61 | 00 | 00 | 00

LastWeek | 344 | 656 | 61 | 00 | 00 | 00
(0111312008 map)

3Months Ago | 40 | 668 | 60 | 00 | 00 | 00
(10/28/2008 map)

Start of
Calendar Year | 266 | 734 | 59 00 00 00
(01/06/2008 map)

Start of

Water Year 430 | 570 | 127 34 0.0 0.0
(100712008 map)

One YearAgo | gg 4 | 406 | 41 | 00 | 00 | 00
(0112272008 map)

Intensity:
DO Abnormally Dry - D3 Drought - Extreme
D1 Drought - Moderate - D4 Drought - Exceptional
D2 Drought - Severe

The Drought Monitor focuses on broad-scale conditions| VAN
Local conditions may vary. See accompanying text summary L-;&DA v @.. ; @e
for forecast statements. S Voo cone et 7

Released Thursday, January 22, 2009
http://drought.unl.edu/dm Author: Laura Edwards, Western Regional Climate Center

Figure 15 Drought status for Colorado on January 20, 2088urce: the USDA, NOAA, and the
National Drought Mitigation Center atip://drought.unl.edu/dm/archive.hjal
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Table 1. Wind and weather observatiomsAkron, reported by the University of Utah
MesoWest site for January 19, 200%p://www.met.utah.edu/mesowgst/Speeds at or above
the blowing dust thresholds and haze and reduced visibility (causkgstyhave been

highlighted in yellow.

Time in Relative | Wind Wind Wind
MST Temperature| Humidity | Speed| Gustin | Direction in Visibility
January 19| Degrees F in % in mph mph Degrees Weather in miles
23:53 33.1 38 15 300 clear 10
22:53 33.1 41 12 310 clear 10
21:53 33.1 45 12 320 clear 10
20:53 30.9 49 10 340 clear 10
19:53 37 40 13 340 clear 10
18:53 44.1 31 21 340 clear 10
17:53 46.9 29 25 35 340 clear 10
16:53 50 25 23 31 350 clear 10
16:30 51.8 24 28 36 340 partly 10
cloudy
15:53 54 20 32 44 340 mostly 7
cloudy
15:24 55.4 18 37 47 340 haze 6
14:53 55.9 18 33 43 350 haze 4
14:05 57.2 14 36 47 350 haze 3
13:53 57 13 38 48 350 haze 2.5
13:29 57.2 12 30 44 340 haze 3
13:18 57.2 11 38 53 340 haze 2.5
12:53 57.9 11 35 49 330 haze 3
1241 57.2 11 41 52 340 haze 3
12:23 57.2 10 43 56 340 haze 2
12:15 57.2 10 48 56 330 haze 3
11:53 57.9 10 41 54 340 haze 2.5
11:38 57.2 10 38 53 340 haze 4
10:53 57 10 37 48 330 clear 10
9:53 54 13 37 48 330 clear 10
8:53 50 18 29 39 320 clear 10
7:53 441 24 21 30 300 clear 10
6:53 42.1 27 17 25 300 clear 10
5:53 42.1 29 20 310 clear 10
4:53 39.9 31 14 22 290 clear 10
3:53 43 27 20 26 290 clear 10
2:53 43 29 21 28 300 clear 10
1.53 43 30 21 300 clear 10
0:53 45 28 24 32 300 clear 10
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Tale 2. Wind and weather observations for Burlington, Colorado, reported by the University of

Utah MesoWest site for January 19, 2QB68p://www.met.utah.edu/mesowgstSpeeds at or

above the blowing dushtesholds and haze and reduced visibility (caused by dust) have been

highlighted in yellow.

Time in Relative Wind Wind Wind
MST Temperature| Humidity | Speed in| Gustin Direction in Visibility
January 19| Degrees F in % mph mph Degrees Weather| in miles
2353 30 58 12 330 clear 10
22:53 33.1 53 12 330 clear 10
21:53 34 49 10 330 clear 10
20:53 37 44 15 350 clear 10
19:53 39 39 12 360 clear 10
18:53 42.1 33 16 360 clear 10
17:53 45 28 17 10 clear 10
16:53 50 21 20 26 10 clear 10
15:53 55.9 16 23 32 360 clear 10
14:53 59 15 32 46 350 clear 10
13:53 61 14 36 49 350 clear 7
12:53 61 10 36 51 350 haze 6
11:53 60.1 10 31 51 350 clear 9
10:53 57.9 11 33 47 350 clear 10
9:53 55.9 13 30 45 340 clear 10
8:53 52 17 28 37 340 clear 10
7:53 48.9 19 30 41 330 clear 10
6:53 46.9 24 25 33 330 clear 10
5:53 46.9 24 21 32 330 clear 10
4:53 48 25 30 39 330 clear 10
3:53 46.9 26 26 37 330 clear 10
2:53 46.9 27 29 41 330 clear 10
1:53 48 26 30 43 320 clear 10
0:53 48 27 30 43 330 clear 10
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Table3. Wind and weather observations for Limon, reported by the University of Utah

MesoWest site for January 19, 200%p://www.met.utah.edu/mesowegstSpeeds at or above

the blowing dust thresholds and baand reduced visibility (caused by dust) have been
highlighted in yellow.

Time in Relative Wind Wind wind
MST Temperature| Humidity | Speed| Gustin | Direction in Visibility
January 19| Degrees F in % inmph | mph Degrees Weather in miles
23:55 36 32 14 340 clear 10
22:55 39.9 26 23 32 340 clear 10
21:55 39.9 26 20 330 clear 10
20:55 41 24 18 330 clear 10
19:55 44.1 20 24 36 340 clear 10
18:55 45 22 23 33 340 clear 10
17:55 45 24 13 24 350 clear 10
16:55 50 20 23 33 350 clear 10
15:55 55 17 30 48 350 clear 8
14:55 57 13 33 48 340 clear 7
14:30 57.2 11 35 52 340 haze 5
14:23 57.2 11 38 52 340 haze 2.5
13:55 57.9 11 44 54 340 haze 4
13:44 57.2 10 43 56 340 haze 5
13:33 57.2 10 39 49 340 haze 4
13:19 57.2 10 37 56 340 haze 2.5
13:06 59 9 41 56 340 haze 3
12:55 59 10 43 55 340 clear 10
11:55 57.9 9 37 46 340 clear 10
10:55 57 10 33 48 340 clear 10
9:55 53.1 14 29 36 340 clear 10
8:55 46 21 28 33 330 clear 10
7:55 37 35 12 340 clear 10
6:55 33.1 41 12 290 clear 10
5:55 33.1 43 13 290 clear 10
4:55 37.9 34 16 330 clear 10
3:55 41 30 21 340 clear 10
2:55 42.1 27 22 28 340 clear 10
1.55 44.1 25 21 31 340 clear 10
0:55 45 26 26 33 340 clear 10
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