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= B 8. satellite image includes Guadalupe Mountains (GUMO),
Texas Haboob I € McDonald Observatory (MCDO) and Big Bend (BIBE)

icating that the dv was in the worst 20 percent of all days (top 20 percent);
maximum one hour extinction (Max ext) measured by an on site oj
instrument; — g o p—
+The maximum one hour relative humidity during the event (Max RH); Figure 5: Mc Donald Observatory On a Clear Day Figure 6: View from McDonald Observatory at the Start of the Dust Storm on April 15, i Vi il
<The fraction of the b PM attibuted by coarse mass and finesofl(crustal fraction o o i » v o fioirei:AVIewfrom MePunAk Obsevatry at e Wore ST DSt S e 1 the sampling insruments) il due o e cloggingorreads full scle and
2 ( ) “The visibility i less than 8 dv since the farth about 160 km from th 2003) 15,2003 Y
«Brief comments describing whether the event was initially identified as a dust S BESITECER E=tpeakibout UiaCTED, . . . . o 2 i i f other dust.
‘The twin peaks in the upper section of the image are the farthest objects visible. Most of the image is obscured by the dust storm. The density of the haze in this image

When the 24 hour average PM, greater than 150 pg/m? and more than 50 percent
of its mass is crustal;

storm day by an observer and the nature of the peak in bPM at that site. The Vi s about 25 dv i distant have been obscured. is uniform. The deciview value is about 50 dv or greater. Most PM and optical ite i ion indic i i .
transmissometer is identified as trans and the nephelometer is identified by neph; & A R — e e measure these high i) T e O e e T P e L
*Which of the nine dust storm criteria were met in this specific day.(Criteria met) 8) graphic i i large iformity of the haze associated
Analysis of continuous (hourly) light extinction and relative humidity data. R O N e
Cletation of Natural Backround A e L
«Assume the all of the light extinction on dust storm days is du to the dust storm. This estimates the upper bound of the J \ o ’ \
natural background.
~Assume that only the crustal portion of the light extinction on dust storm days. This estimates the lower bound of the o VGEEERTHTAE [PUEE SR
natural background
- . ) 200 TCEQ has found intercontinental transport of crustal material from dust storms
~Assume that dust storm activity will be similar throughout the period from 2000 to 2064. . )‘ '\ N seldom reaches intensities for the top 20 percent events in Big Bend and Guadalupe
«Assume in 2064 allof the worst days will be duststorm since anthropogenic sources have been controlled. P \/ National Parks in 2000-2004. The intercontinental dust storms from the Saharan
= 5o Desert or East Asia do not appear as clearly in satellite images over land as do the
~Remove anthropogenic days in descending order of dv from the 2000-2004 data. M P e a2 - West Texas dust storms, making them more difficult to track.
“When you arrive at the number of dust storm observations that are equal to 90 percent of the total number of - e C T et < S Analysis of the ratios of the crustal elements suggest that the June 20, 2004 event
observations in a five year period, stop. Take the dv value associated with this observation as an estimate of the natural & £ o 1471571617 18 19 20 2122 23 0 1 2 3 4 4 6 7 8 8 10111212 12 15 18 17 18 1 A i £ : by
background. SACE GGG A A A R ;mf FESEF 29 E88 ansios hour aneos originated outside the Chihuahuan Desert since had different elemental ratios
. X X X X 5 . 5 . o . " . compared to the other dust storms at Big Bend. A Saharan Dust storm was observed
iz echelque wons)very,wallofGuadalupeounialne Wslng tneidststormideiayielas ayeatipete ot torthe Figure 3: Comparison of Light Extincion (b ) from Aerasols and Relatve Humidity (RH) duringa | F10ur® ¥ Somparisan of Light Extinction g’xﬂﬁn,ﬁ'{?’;ﬁgg‘d Relative Humidity (RH) during 8 in eastern portions of Texas from June 17, 2004 to June 20, 2004. This dust storm
upper bound for the natural background. The lower bound is 10.6 dv. Using the default EPA analyses yields a much Major Dust Storm in the Guadalupe Mountaing National Park on April 15, 2003 J 9 2 may have reached as far inland as Mountains but the ol
smaller natural background of seven dv. Light extinction peaks at about midnight instead of 4:00 pm at GUMO. This reflects the transport time that d i, Tt e tributed
Light extinction peaks at about 4 pm. Scale is reduced to show relative humidity. This period was dry. | to the Big Bend area. This period was dry. inzﬂ:ﬁﬂ?;zg::gﬂhs o: ;r;ze;ci:rzl\ll::Tex:nzgoothee‘:e;ays ta':’:t (::: ':Lt“a;oig"“:e
Table 1 (partial): Probable Dust Storm Days at Big Bend and Guadalupe Mountains National Parks 2000-2004 |E o ... | Discussion 20 percent haziest days.
Site Date  bPM Dv top20 Max MaxRH  crustal Comments, other verification Criteria met 20 e R R R o Dust St
percent  hourly percent  fraction | [Etsteienn ecommendations Regarding Dus orms
ext 18 A events are
— Measurﬂql Projected recuring air
GUMO  3/4/2003 78 22 X 55 0.85 West Texas DS 3/4/03  missing trans 3,579 0 M — Pﬂ"u'dim\ n TCEQ has shown that it can accurately identify naturally occurring dust storms in
GUMO  3/16/2003 31 14 161 39 076 dry trans peak 3/16/03 1,23 bl B West Texas by combining various public sources of information. Based on
BIBE  3/19/2003 14 9 24 31 0.69  West Texas DS 3/18/03 neph dry peak 3/18/03 1,279 1 controllable by detailed analysis of the complete data for the years 2000-2004 TCEQ
GUMO 3/19/2003 20 11 307 87 072 West Texas DS 3/18/03, moist late in 3/19/03 1,29 3 = Lo recommends:
BIBE  3/28/2003 39 16 X 59 0.76 West Texas DS 3/27/03  neph missing 1,2,367,89 @ @i Chihuahuan
GUMO 3/28/2003 14 8 80 20 03 West Texas DS 3/27/03 trans dry peak: 20,8 o ~ ;ﬁf::;‘f:h"a';g 1) The criteria described in above be used by EPA for documenting dust storms in
BIBE 4/6/2003 33 15 7 0.79  West Texas DS 4/5-6/03 neph missing 3,7,89 '1“;‘:' bound | entainedin West Texas and at other Class 1 sites located in or near the Chihuahuan Desert
GUMO  4/6/2003 15 9 45 0.6 West Texas DS 4/5/03, trans peak 4/5-6/03 12,79 7| moderate to or impacted by dust from the Chihuahuan as natural events.
BIBE  4/152003 47 17  x 316 25 045 West Texas DS 4/15/03 neph dry peak 4/15/03 1,2,7,89 : 4y | fionwinds " Y
GUMO  4/15/2003 129 26 X 815 35 0.79  West Texas DS 4/15/03, dry trans peak 4/15/03 1,2,3,4,6,7,8,9 6 EPA ) 2) The visibility impairment caused by coarse mass and fine soil on all dust storm
BIBE  4/18/20038 15 9 24 23 066 ElPaso DS 4/17/03  nephdry peak 4/17/03 1,2,9 1089 1099 2000 2019 2020 2039 2049 2050 "awrd = i P days documented in the above manner be considered part of the natural visibility
GUMO  4/18/2003 49 18 X 636 0.84 ElPaso DS 4/17/03, dry trans peak 4/17-18/03 L2579 year conditions at these Class 1 areas.
BIBE  4/24/2003 27 13 67 12 0.63 dry neph peak 4/23-24/03 1,289 Figure 8: Comparisons of Predicted dv and Glide Slope by EPA and TCEQ at Guadalupe e -
GUMO  4/24/2003 30 14 60 28 0.72 dry trans peak 4/23-24/03 1,29 (e D e e i = These events will significantly increase the deciview value for natural conditions
BIBE  4/30/2003 14 9 33 51 0.27 dry neph peak 4/29-30/03 1,29 above EPA’s default values. This change will affect the glide slope used in
GUMO  4/30/2003 34 15 X 93 29 0.68 dry trans peak 4/29-30/03 1,239 calculating progress in reducing anthropogenic impacts on regional haze at Class
GUMO  5/9/2003 40 16 X 94 12 0.62 dry trans peak 5/9/03 1,23 1 areas.
GUMO ' 5/15/2003 109 25 X 14 0.76 ElPaso DS 5/15/03,  missing trans 3,4,6,7,9
‘The complete Table 1 shows that 70 out of 74 recommended dust storm events meet at least three of the dust storm criteria. Three of the events were not meeting the criteria
were wet days. One day was missing too much data.
L P P T o e T S e ey = 'he Dust Storm Effects on Natural Haze
strongly suggests that threshold of the crustal to total extinction ratio be about 50 percent be used to begin documentation of a dust storm event. Only one dust storm was missed w
by the ratio criteria at BIBE, on April 15, 2003, because the crustal to total extinction ratio was only 0.45 P : : f
My of hse evnts s s thewnct 20 prcnt o ey e E Identifying Dust Storms as Natural Events for Regional Haze and Particulate Matter in West Texas
«The dust storm at GUMO on April 15, 2003, meets eight out of the nine criteria. TCEQ Please contact Stuart Dattner at (512) 239-1811 if you have any questions or comments
«All of the dust storm days should be considered when estimating the “natural background” in the regional haze rule.
«The GUMO site has the majority of the dust storms during this period with 50 out of 74 events.
“The ions at BIBE and GUMO do not correlate with each other. An independent estimate of natural background will be needed for each site.




