
 

Technical Support Document 
For the February 28, 2012, 
Lamar Exceptional Event 

 
 
 
 

 

 
 

 
 
 

Prepared by the 
Air Pollution Control Division  

Colorado Department of Public Health and 
Environment 

 
 

March 10, 2015 
 



1  

Executive Summary  
 
In 2005, Congress identified a need to account for events that result in exceedances of the 
National Ambient Air Quality Standards (NAAQS) that are exceptional in nature 1 (e.g., not 
expected to reoccur or caused by acts of nature beyond man -made 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EPA released draft guidance documents on the implementation of the EER to State,  tribal and 
local air agencies for review. The EER allows for states and tribes to òflagó air quality 
monitoring data as an exceptional event and exclude those data from use in determinations 
with respect to exceedances or violations of the NAAQS, if EPA c oncurs with the 
demonstration submitted by the flagging agency.  
 
Due to the semi-arid nature of large parts of the state, Colorado is highly susceptible to 
windblown dust events. These events are often captured by various air quality monitoring 
equipment t hroughout the state, sometimes resulting in exceedances or violations of the 24 -
hour PM10 NAAQS. This document contains detailed information about the large regional 
windblown dust event that occurred on February 28, 2012. The Colorado Department of Public  
Health and Environment (CDPHE) Air Pollution Control Division (APCD) has prepared this 
report for the U.S. Environmental Protection Agency (EPA) to demonstrate that the elevated 
PM10 concentrations were caused by a natural event.  
 
EPAõs June 2012, Draft Guidance on the Preparation of Demonstrations in Support of Requests 
to Exclude Ambient Air Quality Data Affected by High Winds under the Exceptional Events 
Rule states, òthe EPA will 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 undisturbed natural surfaces) to be overwhelmedéó.  In 
addition, in Colorado it has been shown that sustained wind speeds of 30 mph or greater and 
gusts of 40 mph or greater can cause blowing dust ( see Blowing Dust Climatologies available 
at http://www.colorado.gov/airquality/tech_doc_repository.aspx#misc2 ). For this blowing 
dust event, it has been assumed that sustained winds of 30 mph and higher or wind gusts of 
40 mph and higher can cause blowing dust on the plains  of southeast Colorado. 
 
On February 28, 2012, an intense low pressure system and associated upper level trou gh 
moved across Colorado.  The strong west to southwest winds associated with this system 
transported blowing dust from southeast Colorado and northeast New Mexico into the Lamar 
area, affecting PM 10 samples in Lamar.  During this event a  sample in excess of 150 µg/m 3 was 
recorded at the Lamar Power Plant mon itoring site (Lamar Power, 167  µg/m 3).  An elevated 
sample was recorded at the Lamar Municipal monitoring site (Lamar Muni, 109 µg/m 3).  No 
other samples were affected by this event.  The elevated PM10 readings in Lamar resulted 
from blowing dust associated with strong, gusty winds in lead of the cold front.  The winds 
transported blowing dust into Lamar from southeastern Colorado and northeastern New 
Mexico. 
 
APCD is requesting concurr ence on exclusion of the  exceedance  PM10 value  from Lamar 
Power (08-099-0001) on February 28, 2012 .   

                                                           
1
  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 (SAFE-TEA-LU of 2005, required EPA to propose the Federal 

Exceptional Events Rule (EER) no later than March 1, 2006. 

http://www.colorado.gov/airquality/tech_doc_repository.aspx#misc2
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1.0  Exceptional Eve nts 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 re quirements of the EER and discusses 
how the APCD addressed those requirements.  
 

1.1  Procedural Criteria  
 
This section presents a review of the procedural requirements of the EER as required by 40 
CFR 50.14 (Treatment of Air Quality Monitoring Data Influenced by Exceptional Events) and 
explains how APCD fulfills them.  
 
The Federal EER requirements include public notification that an event was occurring, the 
placement of informational flags on data in EPAõs Air Quality System (AQS), submission of 
initial event description, the documentation that the public comment process was followed, 
and the submittal of a demonstration supporting the exceptional events flag. APCD has 
addressed all of these procedural and documentation requirements.  
 
Public notification that event was occurring (40 CFR 50.14(c)(1)(i))  
APCD issued Blowing Dust Advisories for southeastern Colorado advising citizens of the 
potential for high wind/dust events on February 28, 2012. This area includes: Pueblo, Lamar, 
La Junta, Kit Carson and Springfield. The advisories that were issued on February 28, 2012 can 
be viewed at: 
http://www.colorado.gov/airquality/forecast_archive.aspx?seeddate=02%2f28%2f2012  and 
are included in Append ix A.  
 
Place informational flag on data in AQS (40 CFR 50.14(c)(2)(ii))  
APCD and other applicable agencies in Colorado submit data into EPAõs AQS. Data from both 
filter -based and continuous monitors operated in Colorado are submit ted to AQS.  
 
When APCD and/or another agency operating monitors in Colorado suspects that data may be 
influenced by an exceptional event, APCD and/or the other operating agency expedites 
analysis of the filters collected from the potentially -affected filt er-based air monitoring 
instruments, quality assures the results and submits the data into AQS. APCD and/or other 
operating agencies also submit data from continuous monitors into AQS after quality 
assurance is complete.  
 
If APCD and/or the applicable ope rating agency have determined a potential exists that the 
sample value has been influenced by an exceptional event, a preliminary flag is submitted for 
the measurement when the data is uploaded to AQS. The data are not official until they are 
certified  by May 1st of the year following the calendar year in which the data were collected 
(40 CFR 58.15(a)(2)). The presence of the flag can be confirmed in AQS.  
 
Notify EPA of intent to flag through submission of initial event description by July 1 of 
calendar year following 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 des criptions. This was deemed acceptable, since Region 8 staff routinely 
pull the data to review for completeness and other analyses .  

http://www.colorado.gov/airquality/forecast_archive.aspx?seeddate=02%2f28%2f2012
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On February 28, 2012, one sample value greater than 150 Õg/m3 was taken at the Lamar 
Power Station monitor (SLAMS) in southern Colorado during the high wind event that occurred 
that day.  This monitor is operated by APCD in partnership with a local operator . 
 
Document that the public comment process was followed for event documentation (40 CFR  
50.14(c)(3)(iv))  
APCD posted this report on the Air Pollution Control Divisionõs webpage for public review. 
APCD opened a 30-day public comment period on February 5, 2015 and closed the comment 
period on March 9, 2015. A copy of comments received will be submitted to EPA, consistent 
with the requirements of 40 CFR 50.14(c)(3)(iv).  
 

NOTE: No comments were received during the public comment period.  Some minor 
non-substantial grammatical and formatting corrections were made.  

 
Submit demonstration supporting exceptional event flag (40 CFR 50.1 4(a)(1-2))  
APCD will submit this document, along with any comments received (if applicable), and 
APCDõs responses to those comments to EPA Region VIII headquarters in Denver, Colorado. 
The deadline for the submittal of this demonstration package is March 31, 2015.  
 

1.2  Documentation Requirements  
 
Section 50.14(c)(3)(iv) of the EER states that in order to justify excluding air quality 
monitoring data, evidence must be provided for the following elements:  
 

a. The event satisfies the criteria set forth in 40 CF R 501(j) that:  
(1) the event affected air quality,  
(2) the event was not reasonably controllable or preventable, and  
(3) the event was caused by human activity unlikely to recur in a particular 
location or was a natural 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.  
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2.0  Meteorological Analysis of the F ebruary 28, 2012, 
Blowing Dust Event and PM 10 Exceedance ð Conceptual 
Model and Wind Statistics  

 
On February 28 of 2012, a powerful late winter storm system caused an exceedance of the 
twenty -four hour PM10 standard in Lamar, Colorado, at the Power Plant monitor with a 
concentration of 167 µg/ m3.  This elevated reading and the location of the Power Plant 
monitor (100 N. 2 nd Avenue) along with the nearby Municipal Complex monitor (104 E. 
Parmenter St.) are plotted on a map of t he Greater Lamar area in Figure 1.  The exceedance 
in Lamar was the result of very strong surface winds produced by an intense low pressure 
system and associated upper level trough.  Along the leading edge of this storm system was a 
warm front that produced winds mainly out of a southwesterly direction which moved over 
very dry soils in both southeast Colorado and northeast New Mexico.   Trailing this warm front 
was a vigorous cold front which shifted the winds to a  more westerly direction upon its 
passage.  These winds moved over drought-stricken soils along the Arkansas River Valley, 
consequently producing a continuation of significant airborne dust throughout southeast 
Colorado.  

 
EPAõs June 2012, Draft Guidance on the Preparation of Demonstrations in Support of 
Requests to Exclude Ambient Air Quality Data Affected by High Winds under the Exceptional 
Events Rule states, òthe EPA will accept a threshold of a sustained wind of 25 mph for areas 
in the west provided th e agencies support this as the level at which they expect stable 
surfaces (i.e., controlled anthropogenic and undisturbed natural surfaces) to be 
overwhelmedéó.  In addition, in Colorado it has been shown that sustained wind speeds of 30 
mph or greater and  gusts of 40 mph or greater can cause blowing dust ( see Blowing Dust 
Climatologies available at 
http://www.colorado.gov/airquality/tech_doc_repository.aspx#misc2 ). For thi s blowing dust 
event, it has been assumed that sustained winds of 30 mph and higher or wind gusts of 40 
mph and higher can cause blowing dust in southeast Colorado and northeast New Mexico.  
    
 
  

http://www.colorado.gov/airquality/tech_doc_repository.aspx#misc2
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Figure 1:  24 -hour PM10 concentr ations for February 28, 2012.  
(Source:  http://webapps.datafed.net/datafed.aspx?dataset=AQS_D&parameter=pm10 ) 
 

 
The surface weather associated with the storm sys tem of February 28, 2012, is presented in 

Figure 2, Figure 3 and Figure 4;  the surface analyses for 5 AM, 11 AM and 5 PM MST, 
respectively.  Significant surface features in southeast Colorado during this period of time 
included a departing warm front and a cold front passage.  These fronts were associated with 
surface low pressure that was traversing the region.   
 
The upper level tr ough associated with this storm system is shown on the 700mb height 
analysis map at 5 AM and 5 PM in Figure 5 and Figure 6, respectively. The 700mb level is 
roughly 3 kilom eters above mean sea level (MSL). These two charts show that a deep trough 
of low pressure was present at the 700mb level preceding and during the blowing dust event 
of February 28,  2012, and that it was moving over the southwestern United States.   
  

http://webapps.datafed.net/datafed.aspx?dataset=AQS_D&parameter=pm10
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Figure 2:  Surface Analysis for 12Z February 28, 2012, or 5 AM MST February 28, 2012.  
(Source:  http://nomads.ncdc.noaa.gov/ncep/NCEP ) 

 

 
Figure 3:  Surface  Analysis for 18Z February 28, 2012, or 11 AM MST February 28, 2012.  
(Source:  http://nomads.ncdc.noaa.gov/ncep/NCEP ) 

http://nomads.ncdc.noaa.gov/ncep/NCEP
http://nomads.ncdc.noaa.gov/ncep/NCEP
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Figure 4:  Surface Analysis for 00Z February 29, 2012, or 5  PM MST February 29, 2012.  
(Source:  http://nomads.ncdc.noaa.gov/ncep/NCEP ) 
 

 

Figure 5:  700  mb (about 3 kilometers above mean sea level) analysis for 12Z February 
28, 2012, or 5  AM MST February 28, 2012.  
(Source:  http://nomads.ncdc.noaa.gov/ncep/NCEP ) 

http://nomads.ncdc.noaa.gov/ncep/NCEP
http://nomads.ncdc.noaa.gov/ncep/NCEP
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Figure 6:  700  mb (about 3 kilometers above mean sea level) analysis for 00Z February 
29, 2012, or 5 PM MST February 28, 2012.  
(Source:  http://nomads.ncdc.noaa.gov/ncep/NCEP ) 

 
Figure 7 and Figure 8 show a more detailed  view of the 700  mb trough via the NARR (North 
American Regional Reanalysis) at 11 AM and 2 PM MST February 28, 2012, respectively.  
Embedded in the trough is a well -defined shortwave that can be observed extending from 
south-central Colorado to the south -southwest into central New Mexico.  Strong winds of 30 -
50 knots can be found to the east of this shortwave, including around Lamar and areas upwind 
to the west and southwest.  
 
At the start of this time period a cold front was moving through southeast Color ado (Figure 3).  
This cold front effectively destabilized the atmosphere and produced deep mixing of the 
atmosphere. Figure 9 and Figure 10 show the height of the top of the mixed layer in 
kilometers above MSL at 11 AM MST and 2 PM MST, respectively. In Figure 9 it can be seen 
that deep mixing of 4 -6 km was already taking place over southeast  Colorado and northeast 
New Mexico by 11 AM MST as the cold front was passing.  As the atmosphere continued to 
destabilize during the afternoon hours, mixing increased to 6 -7 km by 2 PM MST (Figure 10).   
 
Mixing to this degree would have been more than sufficient to transfer momentum to the 
surface from the zone of strong win ds at 700 mb (about 3 km above MSL) taking place over 
southeast Colorado and northeast New Mexico during this same time frame ( Figure 7 and 
Figure 8). The deep mixing combined with strong winds aloft correlate well with weather 
observations in Lamar during the 11 AM to 2 PM time window when sustained wind speeds 
reached 36-45 mph with gusts of 44 -56 mph. 
 
It is also reasonable to believe that with mixing as deep as 5 to 6 km in northeast New 
Mexico, long range transport of dust may have occurred during the late morning and early 
afternoon hours of February 28 , 2012. Figure 11 shows 500 mb (about 6 km above MSL) wind 

http://nomads.ncdc.noaa.gov/ncep/NCEP





























































































































































