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Executive Summary

In 2005, Congresslentified a need to account for events that result in exceedances of the

National Ambient Air Quality Standards (NAAQS) that are exceptional in rgeuge, not

expected to reoccur or caused by acts of nature beyonanade controls). In response, EPA

promulgated the Exceptional Events Rule (EER) to address exceptional events in 40 CFR Parts

50 and 51 on March 22, 2007 (72 FR 13560). On May 2, 2011, in an attempt to clarify this rule,

EPA released draft guidance documents on the implementation of EheoEEate, tribal and

| ocal air agencies for review. The EER all ows fc
data as an exceptional event and exclude those data from use in determinations with respect to
exceedances or violations of the NASQf EPA concurs with the demonstration submitted by

the flagging agency.

Due to the semarid nature of parts of the state, Colorado is highly susceptible to windblown dust
events. These events are often captured by various air quality monitorinmequiproughout

the state, sometimes resulting in exceedances or violations 24-tieir PM;o NAAQS. This
document contains detailed information aboutiéinge regionalindblown dust event that

occurred on Monday April 5, 2010rhe Colorado Departmenf Public Health and Environment
(CDPHB Air Pollution Control Division (APCD) has prepared this report for the U.S.
Environmental Protection Agency (EPA) to demonstrate that the elevatgat&hentrations

were caused by a natural event.

Onthis date PMy, sample values greater thére 24hour NAAQS ofl 5 0 weréretorded

at multiple sites across southwestern ColoiadudingT e | | ur i d &, P4g8sa 8prirgg / m
(349 %¢,g/Dur an g Aldndsa BlansGateollege( 1 8 5 °) eCoestad Butte
(174 3%gg/amd Mt . Cr e d.tAdditionBlly, exceptioally ®igh valugd (gneater
than the 98 percentile for the site) were recorded attpMo ni t or s i n DGlifton a (115 ¢
(75 % g/ Mms pen) and/@anddq/cmi on P o W eEtol Referbnte saurge/ m

not found. shows a map of Colorado with all monitoring sites reportingoRehcentrations on

April 5,2010. This large regional dust storm adversely affected the air quality exceeding the 24
hour PMyNAAQS in these six areas aimdpactedPM,;, concentrations at several other

monitoring stations in Coloradéll of the noted April 5, 2010wenty-four-hour PMg

concentrations were above thé"3@rcentile concentrations for their locations (able14).

This event produced the maximwalue in four of the six datasets and exceeded the 98th% value
of any evaluation criteria for the other two sit€ke gatisticaland meteorologicalata clearly

shows that but for this high wind blowing dust evédamosa, Pagosa Springs, and Durango
would not have exceeded the-2dur NAAQS on April 5, 2010There has never been an
exceedance that was not associated with high winds carryingda$ from distant sources in

these six areas since at least 2005.

APCD is requesting exclusion for each ahe samples taken at Alamosa AS(08-003-0001)
Crested Butte(08-051-0004) Mount Crested Butte (08-051-0007) Durango-River City Hall
(08-067-0004) Pagosa SpringsMiddle School (08007-0001), and Teluride (08-113-0004)
However, only the data sets from Alamosa, Pagosa Springs, and Durango will be discussed in
detail, since the exceedances at these three areas could affect the attainment statudofithe 24
PM;, NAAQS in these towns.

! Section 319 of the Clear Air Act (CAA), as amended by section 6013 of the Safe Accountable Flexible
Efficient-Transportation Equity Act: A Legacy for Users (SAFEA-LU of 2005, required EPA to
propose the Federal Exceptional Events Rule (EER) no later than March 1, 2006.



Specifically, these high valueswe the consequenoéstrong southwesterly prefrontal winds in
combination with dry conditions which caused significant blowing dust across much of Arizona,
northwest New Mexico, southeast Utah and southwest Colorado. These winds were the result of
a stong short wave in the upper atmosphere that was moving across the Great Basin and the
associated surface cold front and low pressure system. This dust storm originated in the desert
regions of northern and central Arizona and northwestern New Mexit@n#ported P dust

into the southern and central portions of Colorado.

Widespread restrictions to visibility occurred in the mountains of southwestern and portions of
south centraColorado. Inheseareasrestrictions were not accompanied by pesiof sustained

high winds above the blowing dust thresholds. Such restrictions in the absence sfpneatt

local sources and/or winds above blowing dust thresholds are diagnostic for blowing dust that is
being transported into the region.

EP A6 s 0J2drafeGuidance on the Preparation of Demonstrations in Support of Requests to
Exclude Ambient Air Quality Data Affected by High Winds under the Exceptional Events Rule

s t a theEPA \ilt accept a threshold of a sustained wind of 25 mph for areas in the west
provided the agencies support this as the level at which they expect stable surfaces (i.e.,
controlled anthropogenic and undi #$tadditiameend nat ur al
both eastern and western Colorado it has been shown that wind speeds of 30 mph or greater and
gusts of 40 mph or greater can cause blowing dust (see reference for the Technical Support
Document for the January 19, 2009 Lamar ExceptionahEand AvpendixA - Grand Junction,
Colorado, Blowing Dust Climatology at the end of this document). For this blowing dust event, it
has been assumed that sustained winds of 25 mph and higher or wind gusts of 40 mph and higher
can cause blowing dust in northeast Arizamarthwest New Mexico, and southwest Colorado.

Theblowing dustclimatology for the Four Corners area indicates that the area can be susceptible
to blowing dust when winds are highandform imagery shows that northeastern Arizona and
southeastern Utaln iparticular have experienced a letegm pattern of wind erosion and blowing
dust when winds have been southwesterly and blowing into western and southern Colorado.
Back trajectories, case studies, satellite imagery, and statistical analyses havevaisinah
northeastern Arizona and southeastern Utah are a significant source for blowing dust transported
into Colorado.Soils in the Four Corners area and in northeastern Arizona in particular were dry
enough to produce blowing dust when winds were abowéhresholds for blowing dust.

Elevated PM, in Grand Junction generalbccursduring windstormsvhenwind gusts of 40 mph

or higheroccurat Grand Junction and Hog\rizona,andthere issouthwesterlyvind flow in

Grand JunctionElevated PMpin Grand Junctiotis generally associated with -8y

precipitation totals of less than 1.00 inches at Grand Junction and less than 0.50 inches at Hopi.

The Drought Monitor map of the western U.S. ¥arch 30,2010,shows thasoils across
northeastern Arizona, most of Utah, and parts of western Colorado had below normal soil
moisture. Northeastern Arizona and parts of western New Mexico were classified as Abnormally
Dry and the area bounded by the station observations insTabfewas classified as an area

with Moderate or Severe Drought. Soils in the Four Corners area and in northeastern Arizona in
particular were dry enough to produce blowing dust when winds were above the thresholds for
blowing dust.

Surface weather mpa for the Four Corner States show evidence of widespread blowing dust and
winds above the threshold speeds for blowing dust on April 5, 20E3eStrface analses

shows that winds above 30 mph with gusts as high as 53 mph occurred in areas south of the
stationary front and surface low pressure complex (shown FigutesThe synoptic weather
conditions on April 5, 2010, (illustrated in Figures 2 through 14) sheivthe conditions


http://www.epa.gov/ttn/analysis/docs/HWDE_Strategy_final.pdf
http://www.epa.gov/ttn/analysis/docs/HWDE_Strategy_final.pdf

necessary for widespread strong gusty winds were in place over the area of concern for the
daytime hours of April 5, 2010MODIS satellite imagery shows that the Painted Desert and Four
Corners area in general were source regions &wiht dust on April 5, 2010. Also, HYSPLIT
forward and backward trajectories provide clear supporting evidence that dust from desert regions
of northwest New Mexico and Arizona caused the fMceedances measured across portions of
Colorado on April 5, @10.Forecast products from the Navy Aerosol Analysis and Prediction
System modehlsoprovide evidence for a widespread blowing dust event in the Four Corners
states, beginning in Arizona and expanding into Colarado

MODIS satellite imagery shows thiie Painted Desert and Four Corners area in general were
source regions for blowing dust on April 5, 2010.addition, USGS Scientists with expertise in
the analysis of dust storms have indicated that regions of the Painted Desert in northeastern
Arizonawere the predominant dust sources for this evisis consistent with the climatology

for many dust storms in Colorado as described in the Grand Junction, Colorado, Blowing Dust
Climatology report contained inppendixA of this document.Theobservéions of winds above
blowing dust thresholds and restricted visibiliieshe areas of concedemonstrate that this is a
natural event that cannot be reasonably controlled or prevented.

The Center for Snow and Avalanche Studies has been studyinigettts ef windblown desert

dust from Arizona, New Mexico, and Utah on snowpack albedo and snowmelt in the San Juan
Mountains of Colorado. The Center for Snow and Avalanche Studies lists April 5, 2010, as one of
nine Duston-Snow events for the 2009/201@&tsr year, and this provides clear supporting

evidence that a regional blowing dust event with logmge transport caused the BM

exceedances measured across portions of Colorado on April 53@@pack and snow cover

data for the mountains and marsafley locations in central and southwestern Colorado

demonstrate that blowing dust and elevated Rifdserved in Telluride, Crested Butte, and Mt.
Crested Butte were not likely to have been from local sources. Snow cover data provide strong
evidence that widespread, regional, blowing dust event caused exceedances at these locations.

Friction velocities provide a measure of the raaiface meteorological conditions necessary to
cause blowing dust. Friction velocities were high enough to sustain bldwitgver
undisturbed soils in each of the Four Corners states during this event.

The PMgexceedances in Durango, Telluride, Padgsiangs, Crested Butte, Mount Crested
Butte and Alamosa on April 5, 2010, would not have occurred if not for the following: (a) dry soll
conditions over northeastern Arizona, most of Utah, and parts of western Calattad6-day
precipitation totals belw the threshold identified as a precondition for blowing dust in
northeastern Arizondb) astrongsurfaceand uppetevel low pressure system theaused
widespread strong gusty winttwough a deep layer of the atmospharer the area of concern;
and(c) friction velocities over theesert regions of northwest New Mexitdiah and Arizona
thatwere high enough to allow entrainment of dust from natural sources with subsequent
transportof the dust to Coloradim strong, southwesterly wind$hese PM,exceedances were
due to an exceptional event associated with regional windstaused emissions from erodible
soil sources over a large area of northeastern Arizona, most of Utah, and parts of western
Colorado. These sources are not reasonably conteliabing a significant windstorm under
abnormally dry or moderate drought conditions.
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1.0 Exceptional Events Rule Requirements
In addition to the technical requirements that are contained within the EER, procedural
requirements must also be met in order for EPA to concur with the flagged air quality monitoring
data. This section of the report lays out the requirements of the IkEtRstusses how thPCD
addressed those requirements.

1.1  Procedural Criteria

This section presents a review of the procedural requirements oEthagrequired by 40 CFR
50.14(Treatment of Air Quality Monitoring Data Influenced by Exceptional Evemtd)explains
how APCD fulfills them.

The Federal EER requirements include public notificatiam &m event was occurring, the

pl acement of informational f | a®)ssubmissiohaft a i n
initial eventdescription, the documéation that the public comment process was followed, and

the submittal of a demonstration papting the exceptional everftag. ACPD has addressed all

of these procedural and documentation requirements.

Public notification that event was occurring (@R 50.14(c)(Xi))

APCD issuedBlowing Dust Advisoriedor Western, Southwestern and portions of Southeastern
Coloradoadvising citizen®f the potential for high windust event®n April 5, 2010.This area
includes:Grand Junction, Rifle, Montrose, D&] Cortez, Durango, Telluride, Alamosa, and
nearby towngi.e. Pagosa Springs aftested Butte)Theadvisorieghat were issuedn April 5,
2010 can be viewed at:
http://www.colorado.gov/airquality/forecast_archive.aspx?seeddate=04%2f05%zfad#abe included

in Appendix B.

Place informational flag on data in AQS (40 CFR 50.14(c)(2)(ii))
APCD and othemapplicableagencies irColorados u b mi t dat a S.iDatd flom lEoth A 6 s
filter-basedand continuous monitors operateddoloradoare submitted to AQS.

WhenAPCD and/or another agency operating monitor€ahoradosuspects that data may be
influenced by an exceptional eveARCD and/or the other operating agency edipes analysis

of the filterscollected from the potentialgffected filterbased air monitoring instrumemnt

guality assures the resufiad submits the data into AQSPCD and/or other operating agencies
also submitdata from continuoushonitors into AQS after quality assurance is complete.

If APCD and/or theapplicableoperating agency have determined a potential exists that the
sample valudas been influenced by an exceptional event, a preliminary flag is sedbfoit he
measurememwhen the data is uploade@lAQS. Thedata are not official until thegre
certifiedby May 1st of the year following the calendar year in whiah data were collected (40
CFR58.15(a)(2)). The presence of the flag can be confiimé®sS.

Notify EPA of intent to flag through submission of initial event desonifity July 1 of calendar
yearfollowing event (40 CFR 50.14(c)(2)(iii))

In early 2011, APCD and EPA Region 8 staff agreed that the notification of the intent to flag data
as an exceptional event would be done by submitting data to AQS with the proper flags and the
initial event descriptionsThis was deemed acceptable, since Region 8 staff routinely pull the
data to review for completeness and other analyses

On Monday Aril 5, 201Q six sample values greater than Esim’ were taken at multiple sites
across southwestern Coloradiaring the high wid event that occurred that dajhese were the
monitors located in Alamosa at Adams State College (SLAM&josa SpringSLAMS),
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Crested Butte (SLAMSMount Crested Butte (SLAMS), Durango (SLAM@nd Telluride
(SLAMS). All of these monitors are operated by APCDpartnership with local operators

Document that the public comment process was followed for event documentation (40 CFR
50.14(c)(3)(iv))

APCDposted thisreportonth®ei r Pol | ut i on wébpagd for public ®view.i si ond s
APCD openeda 3Gday public comment periooch May 28, 2013 A copy of the public notice

certification, along wittany comments received, will lsebmitted to EPA, consistent with the
requirements of 40 CFR 50.14(8)(iv). See Appendix D for eopy of the affidavit of public

notice.

Submit demonstratiosupporting exceptional event flag (40 CFR 50.14@)\j1

At the close of the comment period, and a&BXCD has had the opportunity to consicany
commentsubmitted on this docume®PCD will submit this documenglong withany
comments receive(if applicable) andAPCDS eesponses to those commemtsEPA Region
VIl headquarters iDenver, ColoradoThe deadlinéor the submittal of this demonstration
package igune30, 2013,

1.2 Documentation Requirements
Section 50.14(c)(3)¥) of the EERstates that in order to justify excludimir quality monitoring
data,evidence must be provided for the following elements:

a. The event satisfies the criteria set forth in 40 CFR 501(j) that:
(1) the event affected air quality,
(2) the event was noeasonably controllable or preventable, and
(3) the event was caused by human activity unlikely to recur in a particular
location or was aatural event;
b. There is a clear causal relationship between the measurement under consideration and
the event;
c. The event is associated with a measured concentration in excess of normal historical
fluctuations; and
d. There would have been no exceedance or violation but for the event.

2.0 Meteorological analysis of the April 5, 2010
blowing dust event and PMy exceedancd
Conceptual Model and Wind Statistics

On Monday April 5, 2010, exceedances of the twdaty-hour PM, standard occurred across
southwestern Colorado. Exceedances were recorded at Telluride with a concentration of 354
eg/n?, the Pagos&prings School monitor with a concentration of 342, the Durango River

City monitor with a concentration of 32@/n7, the Alamosa Adams State College monitor with

a concentration of 185g/n7, the Crested Butte monitor with a concentration of 4g4’, and

the Mt. Crested Butte monitor with a concentration of 4681. A concentration of 1185g/m®

was recorded at the Delta County Health Department monitor. These exceedances and the high
reading at Delta are plotted on the magiror! Reference source not found. This event

produced the maximum value in four of the six datasgitsy data from 20082011and exceeded

the 98th% value of any aluation criteria for the other two sites. The overall magnitude and

broad geographical extent of affected sites suggests that there was a contribution to each sample
from other than local sources.
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provided the agencies support this as the level at which they expect stable surfaces (i.e.,

controll
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J wmafeGuidadck @n the Preparation of Demonstrations in Support of Requests to
Exclude Ambient Air Quality Data Affected by High Winds under the Exceptional Events Rule

natur al

both eastern and western Colorado it has been shown that wind speeds of 30 mph or greater and

gusts of 40 mph or greater can cause blowing dust (see reference for the Technical Support

Document for the January 19, 2009 Lamar Exceptional EverdppendixA - Grand Junction,
Colorado, Blowing Dust Climatology at the end of this document). For this blowing dust event, it
has been assumed that sustained winds of 25 mph and higher or wind gusts of 40 mph and higher

can cause blowing dust in northeAsizona, northwest New Mexico, and southwest Colorado.

High PM10 Natural Event in Colorado

April 5,2010
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Figure 1: Map of Colorado showing PM, concentrations on April 5, 2010.

These exceedances were the consequence of strong southwesterly prefrontal surface winds over
dry soils which caused significant blowing dust across much of Arizona, northwest New Mexico,
southeast Utah and southwest Colorado. Strong winds were the result of a significant surface low
pressure and surface cold front associated with a majorwhuet tough in the upper
atmosphere that was moving across the Great Basin.

The surface weather associated with this storm is presenfgglire2 andFigure3, the surface

analyses for 5 AM MST April 5 and 5 PM MST April 5, respectively. Significant surface
features irFigure2 andFigure3include the cold front moving across the Great Basththa
surface low pressure complex with a stationary front across the middle of Colorado. By the end

12


http://www.epa.gov/ttn/analysis/docs/HWDE_Strategy_final.pdf
http://www.epa.gov/ttn/analysis/docs/HWDE_Strategy_final.pdf

of the day, the cold front moved across western Colorado, northwest New Mexico, and central
Arizona as shown ifigure4, the surface analysis for 11 PM MST AprjlZ®1Q

The uppeitlevel, shortwave trough associated with this storm is showRigure5 andFigure6
(500-mb height analysis maps for 5 AM and 5 PM MST on April 5). Ugeel winds on the

east side of the trough over Arizona, Utah, New Mexico, and Colorado ranged from 30 to 90
knots(3571 104 mph). Vertical profiles or soundings of winds and temperatures are presented
next. These are important because they show that strong winds aloft were able to mix to the
surface after surface inversions mixed out during the day.

Figure 2: Surface analysis for 12Z April 5, 2010, or 5 AM MST April 5, 2010(source: NCDC, SRRS Analysis
and Forecast Charts http:/nomads.ncdc.noaa.gov/ncep/NCBP

13



5 # B , ! " X . el
00007 SURFACE ANALYSIS G - % S A
- DATE TUE APR 1E 2010 r iz

ESUED; 071392 TUE APR 06 2010 ol 115 et Niaia=t
BY HPC ANALYST SOLTOMW | PRrE - At
COLLABCRATING CENTERS: HPC, TPC, OPC 7, e Sl N ]

Figure 3: Surface analysis for 00Z April 6, 2010, or M MST April 5, 2010 (source: NCDC,SRRS Analysis
and Forecast Charts http://nomads.ncdc.noaa.gov/ncep/NCEP ).
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Figure 4: Surface analysis for 06Z April 6, 2010, or 11 PM MST April 5, 201Q(source: NCDC, SRRS Analysis
and Forecast Charts http://nomads.ncdc.noaa.gov/ncep/NCEP ).
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Figure 5: 500 mb analysis for 12Z April 5, 2010, or 5 AM MST April 5, 2010(source: National Weather Service
fax maps http://archive.atmos.colostate.edu/).

Figure 6: 500 mb analysis for 0Z April 6, 2010, or 11 PM MST April 5, 2010(source: National Weather Service
fax maps http://archive.atmos.colostate.edu/).

The 5 AM MST April 5 soundings for Flagstaff Arizona, Grand Junction, Denver, and
Albuguerque New Mexico are presentedrigure?, Figure8, Figure9, andFigure10. These
sites bracket or surround the area with thg fMceedances. The soundings providdewe
that there would have been mixing to near the®dbbar level or higher once morning
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