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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' (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EPA released draft guidance documents on the implementation of the EER to State, tribal and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 “flag” 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 concurs with the
demonstration submitted by the flagging agency.

Due to the semi-arid nature of parts of the state, Colorado is highly susceptible to windblown
dust events. These events are often captured by various air quality monitoring equipment
throughout the state, sometimes resulting in exceedances or violations of the 24-hour PMqg
NAAQS. This document contains detailed information about the large regional windblown dust
event that occurred on April 16, 2013. 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 PM;
concentrations were caused by a natural event.

EPA‘s June 2012 draft Guidance on the Preparation of Demonstrations in Support of Requests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 “the 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 overwhelmed...”. In
addition, in 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 the Lamar, Colorado,
Blowing Dust Climatology at http://www.colorado.gov/airquality/tech_doc_repository.aspx).
For these blowing dust events, 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 Colorado and the surrounding
states.

The PM;o exceedances in Alamosa, Durango, Pagosa Springs, and Crested Butte on April 16,
2013, would not have occurred if not for the following: a) dry soil conditions over source
regions with 30-day precipitation totals below the threshold identified as a precondition for
blowing dust; and (b) meteorological conditions that caused strong surface winds over the
area of concern. These PMo exceedances were due to an exceptional event associated with
regional windstorm-caused emissions from erodible soil sources outside the monitored areas.
These sources are not reasonably controllable during significant windstorms under abnormally
dry or moderate drought conditions.

APCD is requesting concurrence on exclusion of the PM,, values from the Alamosa ASC
(08-003-0001), Pagosa Springs (08-007-0001), Crested Butte (05-051-0004) and Durango
(08-067-0004) monitors on April 16, 2013.

! 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.epa.gov/ttn/analysis/docs/HWDE_Strategy_final.pdf
http://www.epa.gov/ttn/analysis/docs/HWDE_Strategy_final.pdf
http://www.epa.gov/ttn/analysis/docs/HWDE_Strategy_final.pdf
http://www.colorado.gov/airquality/tech_doc_repository.aspx
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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 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 EPA’s 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 a Blowing Dust Advisory for southeastern, western and south-central

Colorado advising citizens of the potential for high wind/dust on April 16, 2013. This area
included: Craig, Meeker, Grand Junction, Rifle, Montrose, Delta, Telluride, Cortez, Durango,
Pagosa springs, Alamosa, Trinidad, La Junta, Kim, Pueblo, Ordway and Las Animas. The
advisories that were issued on April 16, 2013 can be viewed at
http://www.colorado.gov/airquality/report.aspx and are described further in Section 2.

Place informational flag on data in AQS (40 CFR 50.14(c)(2)(ii))
APCD and other applicable agencies in Colorado submit data into EPA’s AQS. Data from both
filter-based and continuous monitors operated in Colorado are submitted to AQS.

When APCD and/or the Primary Quality Assurance Organization 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 filter-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 operating agency have determined a potential exists that the
sample value has been influenced by an exceptional event, a preliminary flag is submitted
with the measurement when the data are 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 with a date/time stamp 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 descriptions. This was deemed acceptable, since Region 8 staff routinely
pull the data to review for completeness and other analyses.


http://www.colorado.gov/airquality/report.aspx

On April 16, 2013 sample values greater than 150 pg/m?® were taken at multiple sites across
southwestern Colorado during the high wind event that occurred that day. These were the
monitors located in Alamosa at Adams State College (SLAMS), Pagosa Springs (SLAMS), Crested
Butte (SLAMS), Durango (SLAMS), and Telluride (SLAMS). All of these monitors are operated by
APCD in partnership with local operators.

Note: A separate Exceptional Event Technical Support document was developed and
submitted for the Telluride exceedance that occurred on April 16, 2013. This document
was submitted to the EPA on October 1, 2013. This document can be accessed at
http://www.colorado.gov/airquality/tech _doc_repository.aspx. A concurrence letter
for this exceedance in Telluride was issued by EPA on November 1, 2013.

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 Division’s webpage for public review.
APCD opened a 30-day public comment period on December 28, 2015 and closed comments on
January 28, 2016. A copy of the public notice certification (in cover letter), along with any
comments received, will be submitted to EPA, consistent with the requirements of 40 CFR
50.14(c)(3)(iv).

Submit demonstration supporting exceptional event flag (40 CFR 50.14(a)(1-2))

At the close of the comment period, and after APCD has had the opportunity to consider any
comments submitted on this document, APCD will submit this document, along with any
comments received (if applicable), and APCD’s responses to those comments to EPA Region
VIl headquarters in Denver, Colorado.

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 CFR 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.


http://www.colorado.gov/airquality/tech_doc_repository.aspx

2.0 Meteorological Analysis of the April 16, 2013 Blowing
Dust Event and PM; Exceedances - Conceptual Model
and Wind Statistics

On April 16, 2013, a powerful spring storm system caused exceedances of the twenty-four
hour PM;, standard at multiple monitors in south-central and southwest Colorado.
Exceedances were recorded at the Adams State College monitor in Alamosa with a
concentration of 237 pg/m’, along with monitors in Durango, Pagosa Springs, Telluride and
Crested Butte with concentrations of 419, 295, 265 and 187 pg/m?, respectively. Those
elevated readings and the location of each monitor are plotted on the map in Figure 1. The
exceedances were the result of intense south to southwesterly pre-frontal surface winds
moving over drought-stricken soils. These surface features were associated with a vigorous
upper-level trough that was moving over the western United States. Consequently, significant
blowing dust was produced across large parts of northeast Arizona, northwest New Mexico,
southeast Utah and south-central and southwest Colorado.

EPA’s 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, “the 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 overwhelmed...”. In
addition, in 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 the Technical Support Documents for the April 3,
2009 Pagosa Springs Exceptional Event, the Lamar Blowing Dust Climatology, and the Grand
Junction Blowing Dust Climatology at
http://www.colorado.gov/airquality/tech_doc_repository.aspx). 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 in the Four Corners region of Colorado, Arizona, New Mexico
and Utah.



http://www.colorado.gov/airquality/tech_doc_repository.aspx
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Figure 1: 24-hour PM,, concentrations for April 16, 2013.
(Source: http://webapps.datafed.net/datafed.aspx?dataset=AQS_D&parameter=pm10)

The upper level trough associated with this storm system is shown on the 700 mb and 500 mb
height analysis maps at 5:00 AM MST, April 16, 2013 in Figure 2 and Figure 3, respectively.
The 700 mb level is located roughly 3 kilometers (km) above mean sea level (MSL) while the
500 mb level is approximately 6 km above MSL. These two charts show that a deep trough of
low pressure was present at both the 700 and 500 mb level just a few hours before the
blowing dust event of April 16 and that it was moving over the southwestern United States.
This is a typical upper-air pattern for blowing dust events in south-central and southwest
Colorado (see the Technical Support Document for the May 22 and 23, 2010 Alamosa, Pagosa
Springs and Grand Junction Exceptional Event at
http://www.colorado.gov/airquality/tech_doc_repository.aspx).
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(Source: http://nomads.ncdc.noaa.gov/ncep/NCEP)
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Figure 3: 500 mb (about 6 kilometers above mean sea level) analysis for 12Z April 16,
2013, or 5:00 AM MST April 16, 2013.

(Source: http://nomads.ncdc.noaa.gov/ncep/NCEP)

The surface weather associated with the storm system of April 16, 2013, is presented in
Figure 4 and Figure 5. Significant surface features at 11:00 AM MST (Figure 4) included a
stationary front extending from northwest Arizona into southwest Colorado, while a strong
cold front was moving eastward through Arizona. By 5:00 PM MST (Figure 5) an area of low
pressure had intensified and was moving northwestward into central Colorado while the
trailing cold front was surging eastward into the Four Corners region.
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In order to fully evaluate the synoptic meteorological scenario of April 16, 2013, a regional
surface weather map is provided showing individual station observations during the height of
the event in question. Figure 6 presents weather observations for the Four Corners region at
4:43 PM MST, April 16. On the map in Figure 6 several station observations in south-central
and southwest Colorado show winds sustained at 25-30 knots (29-35 mph) and gusts to 35-50
knots (40-57 mph), including in Alamosa (ALS), Durango (DRO) and Telluride (TEX).
Additionally, the weather symbol of infinity («) appears often with this collection of
observations. The infinity sign is the weather symbol for haze. Haze is often reported during
dust storms, and in dry and windy conditions haze typically refers to blowing dust (see the
following link for the description of haze published by the National Oceanic and Atmospheric
Administration (NOAA): http://www.erh.noaa.gov/er/box/glossary.htm). Also note that just
to the south of the Colorado-New Mexico state line in Farmington (FMN), similar weather
conditions were reported with high winds along with the weather symbol of the dollar sign
(S). The dollar sign in meteorological observations is defined as “dust or sand raised by the
wind at the time of the observation” (Source:
http://oceanservice.noaa.gov/education/yos/resource/JetStream/synoptic/ww_symbols.htm).
This not only confirms that blowing dust was observed in the Four Corners region on the
afternoon of April 16, 2013, but also suggests that this was a regional dust event that was not
confined solely to south-central and southwest Colorado.

Hourly surface observations, in table form, from Alamosa, Durango, Pagosa Springs and
Telluride provide supporting evidence that there was an extended period of high winds and
haze (blowing dust) in south-central and southwest Colorado. These observations can be
found in Table 1 through Table 4, respectively. Additionally, observations from Winslow,
Arizona (Table 5) and Farmington, New Mexico (

Table 6) are included to provide additional evidence that the blowing dust event of April 16
was regional in scale. Observations that are climatologically consistent with blowing dust
conditions (see the Lamar Blowing Dust Climatology, the Grand Junction Blowing Dust
Climatology, and the April 3, 2009 Pagosa Springs Exceptional Event at
http://www.colorado.gov/airquality/tech_doc_repository.aspx) are highlighted in yellow.
Collectively, these six sites experienced an extended period of reduced visibility along with
sustained wind speeds and gusts at or above the thresholds for blowing dust.

Surface weather maps and hourly observations show that a regional dust storm occurred
under south to southwesterly flow in advance of a cold front. This data provides clear
evidence of blowing dust and winds above the threshold speeds for blowing dust on April
16, 2013.
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7

Figure 6: Four Corners regional surface analysis for 4:43 PM MST, April 16, 2013.
(Source: http://weather.rap.ucar.edu/surface/)
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Table 1: Weather observations for Alamosa, Colorado, on April 16, 2013.
(Source: http://mesowest.utah.edu/)

Wind | Wind Wind
Time Relative | Speed | Gust | Direction
MST Temperature | Humidity in in in Visibility
April 16 Degrees F in % mph | mph | Degrees | Weather | in miles
0:52 44 36 13 22 190 10
1:52 41 41 10 140 10
2:52 39 44 8 17 160 10
3:52 36 48 13 180 10
4:52 38 42 14 210 10
5:52 38 44 15 23 220 10
6:52 46 34 22 31 210 10
7:52 50 29 32 46 220 10
8:52 54 25 27 38 210 10
9:52 59 17 33 47 220 10
10:52 61 16 37 50 220 10
11:52 62 14 32 61 220 haze 4
12:52 65 14 33 41 220 haze 4
13:52 65 13 29 45 220 haze 5
14:00 66 11 37 50 230 haze 2
14:16 64 13 39 51 200 haze 6
14:52 67 11 28 46 210 10
15:14 70 7 haze 1
15:21 70 5 lt rain 0.25
15:36 68 6 36 51 240 haze 0.5
15:41 68 6 43 55 220 haze 2
15:52 67 5 haze 1
16:04 66 5 32 52 240 haze 1.25
16:47 64 5 40 54 230 haze 0.75
16:52 65 5 35 54 240 haze 0.75
17:03 64 5 37 50 250 haze 1.5
17:12 64 6 37 54 240 haze 2
17:17 63 6 33 54 230 haze 3
17:27 63 6 27 43 240 9
17:52 61 7 29 40 240 8
18:52 57 10 22 32 240 9
19:52 53 15 18 230 7
20:40 52 17 15 230 7
20:52 50 18 16 230 8
21:52 48 19 15 220 7
22:52 45 26 15 210 9
23:52 45 28 20 230 10
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Table 2: Weather observations for Durango, Colorado, on April 16, 2013.
(Source: http://mesowest.utah.edu/)

Wind | Wind Wind
Time Relative | Speed | Gust | Direction
MST Temperature | Humidity in in in Visibility
April 16 Degrees F in % mph | mph | Degrees | Weather | in miles
0:53 41 46 0 10
1:53 40 53 4 40 9
2:53 45 45 4 170 10
3:53 45 45 12 200 8
4:53 45 43 12 200 8
5:53 44 45 4 haze 6
6:53 46 43 6 150 8
7:53 51 39 17 23 190 10
8:53 54 34 18 35 210 10
9:53 57 30 17 28 190 8
10:53 59 25 22 33 220 haze 5
11:11 61 22 22 33 200 haze 5
11:53 63 19 21 36 200 haze 6
12:33 64 16 17 33 240 7
12:53 66 15 20 35 230 haze 5
13:25 66 13 23 40 240 haze 4
13:53 67 12 28 38 230 haze 5
14:00 66 12 31 41 210 haze 5
haze;

14:28 66 13 25 48 250 squalls 6
14:36 66 12 24 43 220 haze 5
14:53 67 12 31 44 220 haze 5
15:25 66 11 27 47 230 haze 6
15:38 66 11 29 45 220 haze 6
15:53 66 11 23 37 240 haze 6
16:53 64 12 28 39 220 haze 6
17:53 62 12 18 39 240 haze 4
18:53 58 16 21 29 250 haze 3
19:53 54 22 16 22 250 haze 5
20:53 51 27 10 270 haze 6
21:53 50 29 10 260 haze 6
22:53 48 32 9 250 9
23:53 45 38 6 190 10
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Table 3: Weather observations for Pagosa Springs, Colorado, on April 16, 2013.
(Source: http://mesowest.utah.edu/)

Wind | Wind Wind
Time Relative | Speed | Gust | Direction
MST Temperature | Humidity in in in Visibility
April 16 Degrees F in % mph | mph | Degrees | Weather | in miles

0:55 47 35 14 23 210 10
1:55 46 40 10 190 10
2:55 45 40 9 16 200 10
3:55 44 38 9 210 10
4:55 43 40 9 210 10
5:55 43 40 9 210 7
6:55 45 38 10 17 210 10
7:55 47 37 17 29 210 10
8:55 49 31 16 31 230 10
9:55 53 26 18 27 210 10
10:55 55 24 16 24 240 10
11:55 59 17 23 35 220 10
12:55 60 12 29 41 230 haze 3
13:55 62 10 28 43 230 haze 4
14:55 63 9 33 43 220 haze 4
15:55 63 8 27 39 220 haze 5
16:55 62 8 27 43 230 haze 5
17:55 60 9 22 38 220 7
18:55 57 10 23 29 220 7
19:55 56 12 18 32 230 7
20:55 52 19 13 17 250 haze 4
21:55 50 23 8 220 haze 5
22:55 46 31 6 250 haze 5
23:55 44 37 7 260 haze 5

16


http://mesowest.utah.edu/

Table 4: Weather observations for Telluride, Colorado, on April 16, 2013.
(Source: http://mesowest.utah.edu/)

Wind | Wind Wind
Time Relative | Speed | Gust | Direction
MST Temperature | Humidity in in in Visibility
April 16 Degrees F in % mph | mph | Degrees | Weather | in miles

0:55 41 38 13 39 200 10
1:55 39 41 17 24 170 10
2:55 39 41 18 31 180 7
3:55 37 48 7 100 7
4:55 37 44 20 31 180 haze 5
5:55 37 38 25 35 170 7
6:55 37 38 24 38 170 10
7:55 41 36 12 38 210 10
8:55 43 31 17 43 150 7
9:55 45 33 13 37 180 7
10:55 46 34 9 30 130 10
11:55 48 29 23 38 180 10
12:55 50 23 29 53 180 10
13:55 52 22 22 38 210 7
14:55 52 22 24 47 180 7
15:55 52 17 15 41 180 haze 4
16:55 52 17 12 25 200 haze 3
17:55 50 18 14 21 200 haze 3
18:55 46 25 14 23 210 haze 3
19:55 45 26 9 20 210 haze 4
20:55 43 31 9 18 210 haze 5
21:55 41 41 15 28 190 7
22:55 41 36 20 36 200 10
23:55 39 41 10 32 150 10
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Table 5: Weather observations for Farmington, New Mexico, on April 16, 2013.
(Source: http://mesowest.utah.edu/)

Wind | Wind Wind
Time Relative | Speed | Gust | Direction
MST Temperature | Humidity in in in Visibility
April 16 Degrees F in % mph | mph | Degrees | Weather | in miles

9:03 60 28 17 28 190 9

9:53 61 27 16 24 190 8
blowing

10:06 65 21 22 28 220 dust 4
blowing

10:13 66 19 18 28 210 dust 6
blowing

10:53 66 18 23 31 210 dust 6
blowing

11:53 69 12 28 36 220 dust 4
blowing

12:53 73 8 30 39 240 dust 5
blowing

13:53 74 8 36 44 240 dust 3
blowing

14:53 75 8 29 41 220 dust 5
blowing

15:53 74 7 33 41 230 dust 7
blowing

16:17 72 8 28 40 240 dust 6
blowing

16:53 72 7 30 37 230 dust 7
blowing

17:53 70 6 28 39 240 dust 5
blowing

18:51 67 8 24 35 240 dust 7
blowing

18:53 63 14 22 29 250 dust 4
blowing

19:53 63 13 18 29 250 dust 5
blowing

20:07 59 18 18 260 dust 10
blowing

20:53 57 19 16 23 270 dust 7
blowing

21:53 57 22 20 27 270 dust 6
blowing

22:19 54 28 17 25 270 dust 8
blowing

22:53 54 28 17 24 270 dust 9
blowing

23:53 49 34 7 240 dust 10
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Table 6: Weather observations for Winslow, Arizona, on April 16, 2013.
(Source: http://mesowest.utah.edu/)

Wind | Wind Wind
Time Relative | Speed | Gust | Direction
MST Temperature | Humidity in in in Visibility
April 16 Degrees F in % mph | mph | Degrees | Weather | in miles

0:56 55 37 35 45 220 10
1:56 55 32 31 43 210 10
2:56 55 30 33 44 210 10
3:56 54 32 36 47 200 10
4:56 53 35 40 53 200 10
5:56 54 35 40 52 200 10
6:56 58 29 47 60 200 haze 5
7:56 62 22 47 61 200 haze 5
8:03 63 22 45 60 200 haze 3
8:56 65 17 50 62 210 haze 5
9:56 68 13 47 66 210 8
10:56 71 11 43 58 220 8
11:56 71 11 43 59 220 haze 5
12:56 70 13 43 60 220 9
13:56 70 13 45 59 200 10
14:56 69 17 37 52 190 10
15:56 67 19 43 51 210 10
16:56 63 23 33 46 220 10
17:56 59 29 29 40 210 10
18:56 56 35 16 220 10
19:56 53 41 10 220 10
20:56 51 42 10 270 10
21:56 48 47 6 250 10
22:56 50 32 16 28 230 10
23:56 43 38 7 260 10

Satellite imagery from April 16, 2013 provides strong, supporting evidence that dust caused
the PMy, exceedances in south-central and southwest Colorado. Specifically, the MODIS
(Moderate Resolution Imaging Spectroradiometer) Aqua image (Figure 7) clearly shows
extensive dust plumes blowing from northeast Arizona and northwest New Mexico into
Colorado at approximately 1:55 MST. This is the same time when haze and reduced visibility
were being reported at all the Colorado weather observation stations listed in the tables
above. Additional information on MODIS can be found at the National Aeronautics and Space
Administration (NASA) website (https://earthdata.nasa.gov/data/near-real-time-
data/data/instrument/modis).

Figure 8 displays the Atmospheric Infrared Sounder (AIRS) Dust Score zoomed on the
southwest corner of Colorado. The AIRS Dust Score was generated from the MODIS Aqua
Satellite image shown in Figure 7 (see the following link for more information on Dust Score
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and other AIRS variables: http://disc.sci.gsfc.nasa.gov/nrt/data-holdings/airs-nrt-products).
This image reveals that blowing dust was present far to the northeast of the source region, as
it can be observed well into central parts of Colorado (including near the exceedance location
of Crested Butte). The tan pixels represent dust scores greater than 360, which is indicative
of dust particles.

The National Oceanic and Atmospheric Administration (NOAA) Satellite Services Division was
in agreement with the conclusion that blowing dust was occurring across the western half of
Colorado and that it originated in the Four Corners region. The Smoke Text Product from
NOAA at 7:45 PM MST on April 16, 2013, stated:

“Very dense blowing sand/dust is observed swiftly moving NE through 0145Z (local
sunset) in the vicinity of the four corners region. Dust/sand is mainly originating from
2 areas: 1) The desert area located approx 30mi NE of Flagstaff, AZ and 2) The desert
area extending 10 to 75mi north of Gallup, NM. Collectively, a broad area of
sand/dust is sweeping from NE Arizona through the far SE corner of UT, NW corner of
New Mexico, and much of the western half of Colorado this evening. Heavy cloud
cover is preventing detection beyond that, though it is likely that the dust edge
extends further.” (Source:
http://www.ssd.noaa.gov/PS/FIRE/DATA/SMOKE/2013/2013D170309.html)

Additionally, on April 16, 2013, the Colorado Department of Public Health and Environment
issued a Blowing Dust Advisory for south-central and southwest Colorado while the Grand
Junction office of the National Weather Service issued a Wind Advisory explicitly warning
about the threat for blowing dust. Text from these advisories included:

“People with heart or lung disease, older adults, and children in the affected area
should reduce prolonged or heavy indoor and outdoor exertion.” (Source:
http://www.colorado.gov/airquality/forecast_archive.aspx?seeddate=04%2f16%2f20143)

“Blowing dust will limit visibility.” (Source:
http://mesonet.agron.iastate.edu/wx/afos/)

And to further confirm the presence of a dust storm in south-central and southwest Colorado,
webcam images from various locations across the region are presented in Figure 9 through
Figure 12. These images were captured during the afternoon and evening hours of April 16
and verify that there was a considerable amount of airborne dust throughout south-central
and southwest Colorado with visibility highly obscured.

Satellite products combined with reports, advisories and webcam imagery from the Four

Corners area on April 16, 2013, clearly reveal that a regional dust storm was
anticipated and did take place, which was not controllable or preventable.
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Figure 7: MODIS Aqua satellite image at approximately 1:55 PM MST (2055Z) April 16,
2013.
(Source: http://ge.ssec.wisc.edu/modis-today/index.php)
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Figure 8: AIRS Dust Score from the MODIS Aqua satellite image at approximately 1:55 PM
MST (2055Z) April 16, 2013.
(Source: http://www.earthdata.nasa.gov/labs/worldview)
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Figure 9: Abajo Peak, Utah webcam image with a view of southwest Colorado (about 50
miles to the east-southeast of the webcam) at 3:02 PM MST April 16, 2013.

(Source: http://esp.cr.usgs.gov/projects/regional_cams/abajo_peak_cam.html)

Figure 10: nrse, Codo we image at 2:59 PM MST April 16, 2013.
(Source: http://apps.cityofmontrose.org/webcam/citycams.php?image=pavilion)
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Figure 11: Pagosa Springs, Colorado webcam image at 2:00 PM MST April 16, 2013.
(Source: http://www.airportview.net/wx/usa/co/kpso/avjet/camera4/viewer.php)

Figure 12: Alamosa, Colorado webcam image during the evening hours (exact time
unknown) of April 16, 2013.
(Source:

http://www.wunderground.com/webcams/NEalamosa/1/show.html?year=2013&month=04

&time=evening)
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The synoptic weather conditions described above impacted a region that was in the midst of a
moderate to severe drought (Figure 13). Sustained drought conditions are known to make
topsoil susceptible to high winds and produce blowing dust (see the following link from the
National Climatic Data Center for more information:
https://www.ncdc.noaa.gov/paleo/drought/drght_history.html). Figure 14 shows the total
precipitation in inches from March 17, 2013 to April 15, 2013 for the Four Corners region of
Colorado, Arizona, New Mexico and Utah. Based on previous research 0.5 to 0.6 inches of
precipitation over a 30-day period has been found to be the approximate threshold, below
which, blowing dust exceedances are more likely to occur in Colorado when combined with
high winds (see the Lamar Blowing Dust Climatology, Grand Junction Blowing Dust
Climatology, and the April 3, 2009 Pagosa Springs Exceptional Event at
http://www.colorado.gov/airquality/tech_doc_repository.aspx). Figure 14 clearly shows that
the vast majority of the Four Corners region received less than 0.5 inches of precipitation
during the 30-day period leading up to the April 16 dust event. The MODIS satellite imagery in
Figure 7 and Figure 8 have already established northeast Arizona and northwest New Mexico
as the likely source region for the blowing dust in south-central and southwest Colorado. This
collection of data provides further evidence of a regional blowing dust event.

The U.S. Drought Monitor and 30-day precipitation totals indicate that soils in the Four
Corners region were dry enough to produce blowing dust when winds were at or above
the thresholds for blowing dust. This information, combined with other evidence
provided in this report, proves that this dust storm was a natural, regional event that
was not reasonably controllable or preventable.

U.S. Drought Monitor April 16, 2013
(Rel d Thursday, Apr. 18, 2013)
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Drought Conditions (Percent Area)
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Figure 13: Drought conditions for the western United States at 5:00 AM MST April 16,
2013.
(Source: http://droughtmonitor.unl.edu/MapsAndData/MapArchive.aspx)
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Figure 14: Total precipitation in inches for the Four Corners region, March 17, 2013 -
April 15, 2013.

(Source: http://prism.nacse.org/recent/)
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3.0 Evidence - Ambient Air Monitoring Data and Statistics

On April 16, 2013, a strong upper-level trough combined with an intensifying surface low
pressure system and strong cold front moved across Colorado. During this interval PM,, sample
values greater than 150 pg/m?* were taken at multiple sites across southwestern Colorado.
Samples in excess of 150 ug/m* were recorded at Alamosa - Adams State College (Alamosa
ASC, 237 pg/m?), Pagosa Springs (Pagosa, 295 pg/m?), Mt. Crested Butte (187 ug/m?),
Durango, River City Hall (Durango, 419 pg/m?®) and Telluride (265 pg/m?®). Additionally, an
exceptionally high sample (greater than the 99 percentile for the site) was recorded at the
PM,o monitor at Crested Butte (140 pg/m?). The high values were the consequence of strong
southwesterly pre-frontal winds beginning early on April 16 and extending through much of
the day in combination with dry conditions which caused significant blowing dust across much
of Arizona, northwest New Mexico, and southwest Colorado.

3.1 Historical Fluctuations of PMo Concentrations Alamosa, Pagosa Springs,
Crested Butte, Durango and Telluride

This evaluation of PM;o monitoring data for sites affected by the April 16, 2013 event was
made using valid samples from PM;, samplers in Alamosa, Pagosa Springs, Crested Butte,
Durango, and Telluride from 2008 through available samples in 2013. APCD has been
monitoring PMo concentrations in these areas since 1985. Data in this analysis for sites
affected by the event are from January 2008 through (generally) June of 2013. The overall
data summary for the affected sites is presented in Table 7, with all data values being
presented in pg/m?®:

Table 7: April 16, 2013, Event Data Summary

Alamosa Pagosa Crested Mt. Crested
ASC Springs Butte Butte Durango Telluride
4/16/2013 237 295 140 187 419 265
Mean 24.1 23.7 24.6 16.5 21.5 18.3
Median 19 20 21 14 17 14
Mode 17 16 10 9 18 11
St. Dev. 27.1 21.2 17.3 12.3 26.2 22.5
Variance 735.9 450.6 299.7 150.8 688.4 508.1
Minimum 1 2 5 1 3 1
Maximum 440 349 174 187 419 354
Count 1775 1846 650 1926 632 626

Table 7 demonstrates that the spatial scope of this event, addressed elsewhere in this
document, was broad and had an impact on PM;, concentrations at multiple sites covering an
extensive geographical area. A snapshot summary of data from all sites affected by the event
is presented in Figure 8.

Table 8, along with the approximate percentile value that data point represents for each site
for their unique historical data sets, for the month of the event (every sample in any April),
and for the year of the event. All percentile calculations presented in this section were made
using the entire dataset, including known high wind events. There is no difference between

26




the two datasets (with and without high wind events) in regards to percentile calculations.
Percentile calculations for all sites affected by the event are presented in Figure 8.

Table 8: Site Percentile (All Affected Sites)

Alamosa Pagosa Crested Mt. Crested
ASC Springs Butte Butte Durango Telluride
4/16/2013 237 295 140 187 419 265
Overall 99.6% 99.9% 99.8% Max Value Max Value 99.8%
All April 98.3% 99.4% 98.2% Max Value Max Value 98.2%
2013 Max Value Max Value Max Value Max Value Max Value  Max Value

The samples at Alamosa ASC, Pagosa Springs, Mt. Crested Butte, Durango and Telluride are
exceptional within their own datasets for any evaluation criteria. The overall magnitude and
broad geographical extent of affected sites suggests that there was a common contribution to
each sample from non-local sources.

Those data sets for sites with samples for which exclusion is being requested are further
summarized by month. As with previous submittals, these summaries demonstrate the data
presents no obvious ‘season’; PM;, levels at any particular site in Colorado do not necessarily
fluctuate by season. Of greater importance affecting day-to-day, typical PM;q concentrations
are local sources, e.g. road sanding and sweeping, local burning from agriculture and
residential heating, vehicle contributions via road dust, unpaved lots or roads, etc. While the
historic monthly mean values for the affected sites can be higher during the winter and spring
months there is little month-to-month variation. Additionally, some of the sites exhibit
monthly medians over these periods (winter and early spring) that are generally lower than
other months of the year. This time frame (winter and early spring) is most likely to
experience the regional meteorological and dry soil conditions necessary for this type of
event and is discussed elsewhere in this document. Although the maximum values for these
months (winter and early spring) are the highest in the data set the ‘typical’ data (i.e. day-
to-day, reflective of local conditions) are similar or lower than the same ‘typical’ data for the
rest of the year. The summary data for the month of April (all samples in any April from 2008
- 2013) and for 2013 for all affected sites are presented in Table 9.

Table 9: PM,, Evaluation by Month and Year

Alamosa Pagosa Crested Mt. Crested
ASC Springs Butte Butte Durango Telluride
April | 2013 | April | 2013 | April | 2013 | April | 2013 | April | 2013 | April | 2013
Mean | 34.1 30.2 | 34.8 27.9 | 30.8 21.7 [ 21.3 16 | 42 25.6 | 21.5 21.4
Median | 19 21 | 23 21 | 23 18 | 16 13 | 185 18 | 185 15
Mode | 16 10 | 23 13 | 12 7 | 12 12 | 13 18 | 14 11
St. Dev. | 51.0 36.2 | 46.2 36.6 | 30.7 20.5| 23.6 15.6 | 74.5 56.0 | 57.1 36.0
Variance | 2599 1309 | 2133 1337 | 942 418 | 559 242 | 5548 3132 | 3262 1299
Minimum | 1 4 2 3 6 6 1 4 6 5 3 3
Maximum | 389 237 | 349 295 | 174 140 | 187 187 | 419 419 | 354 265
Count | 174 141 | 169 157 | 57 51 | 168 155 | 58 52 | 58 51
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3.1.1 Alamosa ASC - 080030001

The PM;o sample on April 16, 2013, at Alamosa ASC of 237 pg/m? is the fourth largest sample
recorded among all April samples, is the maximum value for all 2013 data, and is the eighth
largest sample value for the entire dataset. All seven samples greater than the event sample
are associated with a high wind event. There are 1,775 samples in this dataset. The sample of
April 16 clearly exceeds the typical sample value for this site.

Figure 15 and Figure 16 graphically characterize the Alamosa ASC PM,, data and demonstrate
the extent to which the event sample is exceptional. Figure 15 is a simple time series; both
samples in this dataset (2008 - 2013) greater than 150 ug/m?® are identified. Note the
overwhelming number of samples occupying the lower end of the graph; an interested reader
can count the number of samples greater than 100 pg/m?. Of the 1,775 samples in this data
set less than 1% are greater than 100 pg/m’.

Alamosa ASC PM,,
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Figure 15: Alamosa ASC PM,, Time Series, 2008 - 2013

The monthly box-whisker plot in Figure 16 highlights the consistency of the majority of data
from month to month. Note the greater variability (wider inner-quartile range) and greater
range of the data through the winter and early spring months that’s accompanied by typically
greater monthly maxima. Recall, this time period experiences a greater number of days with
meteorological conditions similar to those experienced on April 16, 2013. Although these high
values affect the variability and central tendency (average) of the dataset they aren’t
representative of what is typical at the site.
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Figure 16: Alamosa ASC PM,, Box-Whisker Plot, 2008 - 2013

The box-whisper plots graphically represent the overall distribution of each data set including

the mean ( © ), the inner quartile range (' IQR, defined to be the distance between the
75"% and 25"%), the median (represented by the horizontal black line) and two types of
outliers identifed in these plots: outliers greater than 75th% +1.5*IQR ( * )and outliers
greater than 75th% + 3*IQR ( © ). The outliers that satisfy the last criteria and are greater
than 150 pg/m?® are labeled with sample value and sample date. Each of these outliers is
associated with a known high-wind event similar to that of April 16, 2013.

Note the degree to which the data in early spring spring, including April, are skewed. The
April mean (34.1 pg/m’) is greater than the April 75" percentile value (19 pg/m?). This is due
to the presence of a handful of extreme values and can create the perception that those
months experiencing these high wind events are somehow ‘dirtier’ than other months of the
year. The sample of April 16, 2013, clearly exceeds the typical data at this site.

3.1.2 Pagosa Springs - 080070001

The PM;o sample on April 16, 2013, at Pagosa Springs of 295 pg/m?® is the second largest
sample recorded among all April samples, is the maximum value for all 2013 data, and is the
second largest sample value for the entire dataset. The one sample greater than the event
sample is associated with a high wind event. There are 1,846 samples in this dataset. The
sample of April 16 clearly exceeds the typical samples for this site.

Error! Reference source not found.Figure 17 and Figure 18 graphically characterize the Pagosa
Springs PM,, data and demonstrate the extent to which the event sample is exceptional.
Error! Reference source not found.Figure 17 is a simple time series; all samples in this dataset
(2008 - 2013) greater than 150 pg/m?® are identified. Note the overwhelming number of
samples occupying the lower end of the graph; an interested reader can count the number of
samples greater than 100 pg/m?. Of the 1,846 samples in this data set less than 1% are
greater than 100 pg/m3.
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Error! Reference source not found.Figure 17: Pagosa Springs PM;, Time Series, 2008 - 2013

The monthly box-whisker plot in Figure 18 highlights the consistency of the majority of data
from month to month. Note the greater variability (wider inner-quartile range) and greater
range of the data through the winter and early spring months that’s accompanied by typically
greater monthly maxima. Recall, this time period experiences a greater number of days with
meteorological conditions similar to those experienced on April 16, 2013. Although these high
values affect the variability and central tendency (average) of the dataset they aren’t
representative of what is typical at the site.
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Figure 18: Pagosa Springs PM;, Box-Whisker Plot, 2008 - 2013

Note the degree to which the data in early spring spring, including April, are skewed. The
April mean (34.8 pg/m’) is nearly greater than the April 80" percentile value (35 pg/m?®). This
is due to the presence of a handful of extreme values and can create the perception that
those months experiencing these high wind events are somehow ‘dirtier’ than other months of
the year. The sample of April 16, 2013, clearly exceeds the typical data at this site.

3.1.3 Mt. Crested Butte - 080510007

The PM;o sample on April 16, 2013, at Mt. Crested Butte of 187 pg/m? is the largest sample
recorded among all April samples, is the maximum value for all 2013 data, and is the largest
sample value for the entire dataset. There are 1,926 samples in this dataset. The sample of
April 16 clearly exceeds the typical samples for this site.

Figure 19 and Figure 20 graphically characterize the Mt. Crested Butte PM;, data and
demonstrate the extent to which the event sample is exceptional. Figure 19 is a simple time
series; all samples in this dataset (2008 - 2013) greater than 150 pg/m?® are identified. Note
the overwhelming number of samples occupying the lower end of the graph; an interested
reader can count the number of samples greater than 100 pg/m?. Of the 1,926 samples in this
data set less than 1% are greater than 100 pg/m?>.
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Mt. Crested Butte PM,,
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Figure 19: Mt. Crested Butte PM,, Time Series, 2008 - 2013

The monthly box-whisker plot in Figure 20 highlights the consistency of the majority of data
from month to month. Note the greater variability (wider inner-quartile range) and greater
range of the data through the winter and early spring months that’s accompanied by typically
greater monthly maxima. Recall, this time period experiences a greater number of days with
meteorological conditions similar to those experienced on April 16, 2013. Although these high
values affect the variability and central tendency (average) of the dataset they aren’t
representative of what is typical at the site.
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Figure 20: Mt. Crested Butte PM;, Box-Whisker Plot, 2008 - 2013

Note the degree to which the data in early spring spring, including April, are skewed. The
April mean (30.8 pg/m’) is greater than the April 85" percentile value (28 pug/m?). This is due
to the presence of a handful of extreme values and can create the perception that those
months experiencing these high wind events are somehow ‘dirtier’ than other months of the
year. The sample of April 16, 2013, clearly exceeds the typical data at this site.

3.1.4 Durango - 080670004

The PM;, sample on April 16, 2013, at Durango of 419 ug/m?® is the largest sample recorded
among all April samples, is the maximum value for all 2013 data, and is the largest sample
value for the entire dataset. There are 632 samples in this dataset. The sample of April 16,
2013, clearly exceeds the typical data at this site.

Figure 21 and Figure 22 graphically characterize the Durango PM, data and demonstrate the
extent to which the event sample is exceptional. Figure 21 is a simple time series; all samples
in this dataset (2008 - 2013) greater than 150 pug/m?® are identified. Note the overwhelming
number of samples occupying the lower end of the graph; an interested reader can count the
number of samples greater than 100 pg/m?*. Of the 632 samples in this data set less than 1%
are greater than 100 pg/m’.
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Figure 21: Durango PM;, Time Series, 2008 - 2013

The monthly box-whisker plot in Figure 22 highlights the consistency of the majority of data
from month to month. Note the greater variability (wider inner-quartile range) and greater
range of the data through the winter and early spring months that’s accompanied by typically
greater monthly maxima. Recall, this time period experiences a greater number of days with
meteorological conditions similar to those experienced on April 16, 2013. Although these high
values affect the variability and central tendency (average) of the dataset they aren’t
representative of what is typical at the site.
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Figure 22: Durango PM,, Box-Whisker Plot, 2008 - 2013
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Note the degree to which the data in early spring spring, including April, are skewed. The
April mean (42 pg/m®) is only slightly more than the April 85 percentile value (40 pg/m?).
This is due to the presence of a handful of extreme values and can create the perception that
those months experiencing these high wind events are somehow ‘dirtier’ than other months of
the year. The sample of April 16, 2013, clearly exceeds the typical data at this site.

3.2 Clear Causal Relationship

Wind speeds around the region (Southwest Colorado, Northeast Arizona and Northwest New
Mexico) increased mid morning April 16, 2013 and stayed elevated throughout the rest of the
day, gusting to speeds in excess of 50 mph. Figure 23 displays wind speed (mph) as a function
of date from four widely dispersed stations throughout the region. Every one of these
stations, despite being in completely disparate locations, exhibits nearly the same behavior in
regards to the sustained high winds on April 16.
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Figure 23: Wind Speed (mph) Various Statiohs, 04/08/2013 - 04/23/2013
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Figure 24 plots PM,, concentrations from the affected sites in Colorado for the period for
seven days prior to and following the sample(s) of April 16, 2013.

PM,,Concentrations, Affected Sites Wind Speed, 4/8/13 - 4/23/13
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Figure 24: PM;, Concentrations, Affected Sites, 04/08/2013 - 04/23/2013

Figure 24 mimics the plots for wind speed, suggesting an association between the regional
high winds and PM;, concentrations at the affected sites. Although not every sample in the
region from April 16 is in excess of 150 pg/m?’ the elevated concentrations are clearly
associated with the elevated wind speeds. Given the spatial dislocation of the sites
(meteorological and PM;o) the relationship between the two data sets would suggest that the
regional high winds had an effect on PM;osamples across a broad spatial region in Colorado.

3.3 No Exceedance But For the Event

Monthly percentile plots demonstrate a high degree of association between monthly median
values and relatively high monthly percentile values, e.g. the r? value between the Telluride
monthly 90" percentile value and the Telluride monthly median is 0.82. As the percentile
value decreases (i.e. 85%, 75%, etc) the correlation between those values and the median
increases sharply.

It is certainly the case that monthly median values are indicative of typical, day to day
concentrations. Additionally, there is a range of samples that are a product of normal
variation subject to typical, day to day local effects. This range may be restricted to
percentile values that are well correlated with the median. For the data sets of concern in
this document the percentile value that is reflective of typical, day to day variation may be
the April 70" percentile value. Nearly all of the variation in the monthly 70" percentile values
of these data sets can be explained by the variation in monthly medians. In contrast, a
reasonable estimate of the contribution to the event from local sources for these data sets

35




may be the April 80" percentile values. The portion of the sample concentration remaining
from these monthly percentile values would be the sample contribution due to the event.

Table 10 identifies various percentile values that are representative of the maximum
contribution due to local sources from the affected sites selected from all April data. The
range estimate in the ‘Est. Conc. Above Typical’ column is derived using the difference
between the actual sample value and the 80™ percentile as the minimum (reasonable) event
contribution estimate and the difference between the actual sample value and the 70™
percentile as the maximum (conservative) event contribution estimate. This column
represents the range of estimated contribution to the April 16, 2013 sample concentrations
due to the high wind event.

Table 10: Estimated Maximum Event PM,, Contribution - Affected Sites

Est. Conc.
Event Day April April April April Above
Concentration Median Average 70th% 80th % Typical
Site (mg/m’) (mg/m?) (mg/m’) (mg/m?) (mg/m?) (mg/m’)

Alamosa ASC 237 19 34.1 25 38 199 - 212
Pagosa Springs 295 23 34.7 29 35 260 - 266
Mt. Crested Butte 187 16 21.3 21 25 162 - 171
Durango 419 18 42.3 28 36 393 - 391

Clearly, there would have been no exceedance but for the additional contribution to the PM;o
samples provided by the event.
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DENVER - Dust blown in from the Southwest settied on snow through much of Colorado during this
week's storm and will eventually affect how fast the snowpack melits.

Researchers say it fell in Steamboat Springs, Fort Collins, Summit County, and the San Juan
mountains. It was also seen in the Denver area.

Chris Landry of the Center for Snow and Avalanche Studies has been surveying the conditions for
water providers. He said Frniday that if more clean snow keeps falling, the impact of the dust will be
delayed. However, he said once this week's snow layer and another deeper layer of dust from an April
8 storm are exposed, the snowmelt will accelerate because the dust absorbs sunlight.

1

37



http://www denverpost.com/breakingnews/ci_23057359/good-news-deep-snow-colorado-foiled-by-dust?source=rss

Good news of deep snow in Colorado foiled by dust that will speed

melt
Updated: 04/18/2013 11:54:11 PM MDT DenverPost.com

Weather Blog

Get connected to our live weather blog for more
coverage of mother nature's next assault on
Colorado.

The blessed snow that blanketed the high country
| and bolstered emaciated snowpacks this week was
swirling with dirty trouble.

Little specks of Arizona, New Mexico and Utah rode
in on the potentially record-setting 61-hour storm
and promise to hasten snowmelt.

And then, below that fresh layer of sun-absorbing,
snow-melting dust is an uncommonly dense layer from an April 8 dust storm — the sixth of the season, or
"D6" — that will send the snowmelt down in surging torrents, drowning hope for a sustained release deep
into summer.

"None of the dust events we had last year were comparable to the April 8 event we had this year," said
Chris Landry, executive director of the Center for Snow and Avalanche Studies in Silverton, who has
studied dust events and the impact on snowpack in southern Colorado for the last decade.

The state has heralded recent storms that pushed snowpacks in every basin in the state beyond last year's
record-low levels, floating hope that the still-growing snowpacks could dampen the impact of the sustained
drought. But the dust storms — eight so far this year and more possibly on the way — will melt this year's
snow faster than last year's, thanks to what Landry described as "the latent, very acute dust effect that's
now inevitable."

There is hope. More snow — as in several feet piling deep and hiding the latest dust from penetrating
sunshine — could delay the deluge.

Water managers across Colorado, many of whom fund Landry's research, lament the late-season dirt. That
dark layer covering even the deepest snowpack prevents the slow and steady runoff that keeps rivers
rolling and reservoirs replenished.

Instead, the runoff comes down at once, forcing precious water that could irrigate fields in July and float
rafts in August to run through the state months early.

"Snowpack above 9,000 feet is our biggest water storage, and our best reservoir, and we want to keep
water in that reservoir as long as possible," said Jim Pokrandt with the Colorado River Water Conservation
District. "The worse these dust layers are, you get the snow (disappearing) quicker and that affects
late-season base flows in streams. The effects are felt from high elevation down to where we use the water
for irrigation.”

Still, Pokrandt noted, at least "there is more snow to melt," especially in the Colorado River Basin, which
saw its snow-water-equivalent climb from 72 percent of average in early February to 97 percent of average
after Wednesday's storm.

38



CENTER FOR
SNOW & AVALANCHE
STUDIES

CODOS 2013 Updates > Program WY 2013 Summary

COLORADO DUST-ON-SNOW PROGRAM
WY 2013 SUMMARY

Summary | Dust Log | Winter Storms and Wind | Snowpack
| Melt Rate | Stream Flows | New and Ongoing Research |
Program Funding

SUMMARY

Water Year 2013 entered late winter with dismal snowpack
development at ten of eleven CODOS dust-on-snow
monitoring sites, Willow Creek Pass being the single
exception. Through March 2013, snowpack SWE totals at all
other sites resembled or even fell short of the very dry e R
winter of WY 2012, raising concems about back-to-back T ) bs50}
drought seasons. That broadly consistent spatial patternin y A g 1_,’

scant precipitation began to divergein April, 2013. CODOS ¢ Ied Mountain Pas
sites in the northem Front Range and Colerado River 3
headwaters benefitted most from a series of April and May
winter storms that augmented snowpacks and eventually
resulted in average or even above average peak SWE levels on average or later-than-average dates. In the southwestern mountains, fewer and/or smaller
April/May storms failed to offset the dry beginning to WY2013 winter. CODOS sites in the San Juan Mountains experienced, for the second year,
substantially sub-par peak SWE values, on near-avera