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Overview

This document provides evidence that course particulate (PMi) monitors were impacted by smoke from
wildfires in Canada and within Minnesota during July and August 2021, and also by two windblown dust
events during 2021. There were no smoke or dust events large enough to affect PM4o background in
2022. While the smoke and dust did not change the attainment status at any locations, the smoke and
dust impacted the background concentrations of 24-hour PMj used for air dispersion modeling. Smoke
from fires located in Canada impacted Minnesota monitors from July 1 to August 8 2021, and smoke
from fires in northeast Minnesota and adjacent areas of western Ontario impacted monitors from
August 22-27, 2021. Wind blown dust impacted Minnesota on March 29-30, 2021, and again on
December 15, 2021. Concentrations exceeding 100 ug/m3 were seen during days impacted by smoke
and dust.

Figure 1. PM1o monitoring sites in Minnesota.
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A monitoring site meets the 24-hour PM1o NAAQS when the level of 150 pg/m? is not exceeded more
than once per year, on average, over three years. To formulate a model background PMo concentration,
the MPCA follows the methodology established in EPA’s “PM10 SIP Development Guidance” (EPA-
450/2-86-001, June 1987, Table 6-1). Depending on the total number of samples collected over a three-
year period, the daily PM1o background concentration is calculated as the 1st, 2nd, 3rd, or 4th highest
daily PM3o concentration measured over three years, using the monitor observation frequency
described in Table 1.
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Table 1. Monitor value used for PM1o background calculation

Number of observations from the monitor Monitor value used for modeling background
<347 highest monitor value
348 -695 second highest value
696 -1042 third highest value
1043 -1096 fourth highest value

Model background increased by as much as 30 ug/m?3 due to smoke and dust. However, background
concentrations at monitors located near sources with significant PM1o emissions may not have changed
at all. Table 2 shows the 24-hour PM;o model background concentrations for 2020-2022, including and
excluding the impacts of smoke and dust.

Table 2. Summary of 2020-2022 24-hour PM1o model background and effects of removing days influenced by
wildfire smoke and dust

PM1o background PMio background
Monitor Count of Rank | including wildfire smoke | excluding wildfire smoke
name AQS observations | used | & dust (ug/m3) & dust (pg/m?3)
Blaine 270031002 1030 3 74 56
Duluth — NA - missing missing
Oneanta St 271370032
MPLS — 1062 4 96 85
Lowrie Ave* 270530909
MPLS — 1007 3 118 118
Pacific St* 270530910
MPLS — City 165 1 52 52
of Lakes 270530966
MPLS - 1075 4 84 74
Bottineau* 270521909
Ramsey 1069 4 72 67
Health Center | 271230868
Red Rock 180 1 116 116
Road 271230866
Virginia 271377001 184 1 95 95

*Source-specific monitors
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Meteorological and climatological conditions

Much of the Upper Midwest and South Central Canada were under severe to exceptional drought during
the summer of 2021 (Figure 1). By June 30, most of the Upper Midwest and South Central Canada was
experiencing drought, with extreme and exceptional drought in much of southern Manitoba and the
Dakotas. Precipitation avoided the area for most of the summer, and the area covered by extreme and
exceptional drought spread eastward into Minnesota and western Ontario throughout the rest of the
summer. The drought set the stage for an active fire season in south central Canada and northern
Minnesota. The extensive drought and dryness in the Central Plains would also lead to more windblown
dust events.

Figure 2a. North American Drought Monitor for June 30, 2021.
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Figure 2b. North American Drought Monitor for July 31, 2021.
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Figure 2c. North American Drought Monitor for August 31, 2021.
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Description of wildfires

Canadian wildfires

The summer of 2021 was a very active fire season for the provinces of Saskatchewan, Manitoba, and

Ontario. Nearly 3 million hectares burned in these provinces, which was the most hectares burned since
1995.

Figure 3. Area burned in Saskatchewan, Manitoba, and Ontario provinces from 1990 to 2021.
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Canada typically does not name fires as is traditionally done in the United States. These fires burned
large areas of Saskatchewan, Manitoba, and Ontario. The maps below show fire locations and fire
perimeters from July 1 to August 7.
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Figure 4a. Active fires and fire perimeters on July 1, 2021.
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Figure 4b. Active fires and fire perimeters on July 7, 2021.
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Figure 4c. Active fires and fire perimeters on July 15, 2021.
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Figure 4d. Active fires and fire perimeters on July 22, 2021.
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Figure 4e. Active fires and fire perimeters on August 1, 2021.
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Northeast Minnesota wildfires

Several fires erupted in northeast Minnesota during August 2021. The largest was the Greenwood fire,
which burned over 26,000 acres between August 15 and September 15. The John Ek fire burned over
1,300 acres between August 14 and September 15. Several wildfires burned over 120,000 acres in/near
Quetico Provincial Park, located just north of the Minnesota border between July 6 and September 15.

PM1o Model background adjustment for smoke/dust ¢ October 2023 Minnesota Pollution Control Agency
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Figure 5. Large incident map for August 14, 2021, from the National Interagency Fire Center. Number 90 is the
Greenwood fire, and number 91 is the John Ek fire. The Quetico fires can be seen in the Canada wildfire maps

along the Minnesota border.
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Figure 6. Major fires of Northern Minnesota. Fires from 2021 are depicted in red.
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Figure 7. MODIS AQUA visible satellite image from August 24, 2021.

Daily smoke and dust impacts

Throughout of Minnesota, a total of 39 days were impacted by smoke that was high enough to affect
PM, s design values. Table 3 provides a list of days and the monitors impacted by smoke during 2021.
The rest of this section shows daily satellite, fire locations, and monitor data for each day identified in

Table 3.

Table 3: List of days for 2021 when 24-hour PM1o concentrations were influenced by wildfire smoke and dust.

Site Site AQS Date (LST) Daily Notes

average

(ng/m3)
MPLS - Lowrie Ave 270530909 3/29/2021 101 Windblown dust
MPLS - Pacific St 270530910 3/29/2021 92 Windblown dust
Blaine 270031002 3/30/2021 89 Windblown dust
MPLS - Lowrie Ave 270530909 3/30/2021 109 Windblown dust
MPLS - Pacific St 270530910 3/30/2021 131 Windblown dust
MPLS - Bottineau 270531909 3/30/2021 101 Windblown dust
Ramsey Health Center 271230868 3/30/2021 111 Windblown dust
Blaine 270031002 7/20/2021 51 Wildfire smoke
Ramsey Health Center 271230868 7/20/2021 51 Wildfire smoke
MPLS - Lowrie Ave 270530909 7/20/2021 62 Wildfire smoke
MPLS - Pacific St 270530910 7/20/2021 79 Wildfire smoke
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Site Site AQS Date (LST) Daily Notes
average
(ng/m?)

MPLS - Bottineau 270531909 7/20/2021 58 Wildfire smoke
Blaine 270031002 7/21/2021 48 Wildfire smoke
MPLS - City of Lakes 270530966 7/21/2021 49 Wildfire smoke
Ramsey Health Center 271230868 7/21/2021 49 Wildfire smoke
MPLS - Lowrie Ave 270530909 7/21/2021 57 Wildfire smoke
MPLS - Pacific St 270530910 7/21/2021 57 Wildfire smoke
MPLS - Bottineau 270531909 7/21/2021 55 Wildfire smoke
Blaine 270031002 7/22/2021 48 Wildfire smoke
Ramsey Health Center 271230868 7/22/2021 45 Wildfire smoke
MPLS - Lowrie Ave 270530909 7/22/2021 62 Wildfire smoke
MPLS - Pacific St 270530910 7/22/2021 71 Wildfire smoke
MPLS - Bottineau 270531909 7/22/2021 48 Wildfire smoke
Blaine 270031002 7/23/2021 43 Wildfire smoke
Ramsey Health Center 271230868 7/23/2021 43 Wildfire smoke
MPLS - Lowrie Ave 270530909 7/23/2021 64 Wildfire smoke
MPLS - Pacific St 270530910 7/23/2021 78 Wildfire smoke
MPLS - Bottineau 270531909 7/23/2021 49 Wildfire smoke
MPLS - Lowrie Ave 270530909 7/26/2021 44 Wildfire smoke
MPLS - Pacific St 270530910 7/26/2021 51 Wildfire smoke
MPLS - Bottineau 270531909 7/26/2021 36 Wildfire smoke
MPLS - City of Lakes 270530966 7/27/2021 40 Wildfire smoke
Ramsey Health Center 271230868 7/27/2021 42 Wildfire smoke
MPLS - Lowrie Ave 270530909 7/27/2021 50 Wildfire smoke
MPLS - Pacific St 270530910 7/27/2021 54 Wildfire smoke
Blaine 270031002 7/29/2021 82 Wildfire smoke
Ramsey Health Center 271230868 7/29/2021 79 Wildfire smoke
MPLS - Lowrie Ave 270530909 7/29/2021 96 Wildfire smoke
MPLS - Pacific St 270530910 7/29/2021 115 Wildfire smoke
MPLS - Bottineau 270531909 7/29/2021 87 Wildfire smoke
Blaine 270031002 7/30/2021 74 Wildfire smoke
Ramsey Health Center 271230868 7/30/2021 72 Wildfire smoke
MPLS - Lowrie Ave 270530909 7/30/2021 87 Wildfire smoke
MPLS - Pacific St 270530910 7/30/2021 89 Wildfire smoke
Blaine 270031002 7/31/2021 66 Wildfire smoke
Ramsey Health Center 271230868 7/31/2021 70 Wildfire smoke
MPLS - Bottineau 270531909 7/31/2021 84 Wildfire smoke
MPLS - Lowrie Ave 270530909 7/31/2021 72 Wildfire smoke
MPLS - Pacific St 270530910 7/31/2021 80 Wildfire smoke
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Site Site AQS Date (LST) Daily Notes
average
(ng/m3)

MPLS - Bottineau 270531909 7/31/2021 69 Wildfire smoke
Virginia 271327001 8/2/2021 42 Wildfire smoke
Blaine 270031002 8/3/2021 45 Wildfire smoke
Ramsey Health Center 271230868 8/3/2021 50 Wildfire smoke
MPLS - Lowrie Ave 270530909 8/3/2021 55 Wildfire smoke
MPLS - Pacific St 270530910 8/3/2021 62 Wildfire smoke
MPLS - Bottineau 270531909 8/3/2021 51 Wildfire smoke
Blaine 270031002 8/4/2021 38 Wildfire smoke
MPLS - Lowrie Ave 270530909 8/4/2021 50 Wildfire smoke
MPLS - Pacific St 270530910 8/4/2021 68 Wildfire smoke
MPLS - Bottineau 270531909 8/4/2021 45 Wildfire smoke
Virginia 271327001 8/26/2021 59 Wildfire smoke
Blaine 270031002 | 12/15/2021 50 Windblown dust
Ramsey Health Center 271230868 | 12/15/2021 55 Windblown dust
MPLS - Lowrie Ave 270530909 | 12/15/2021 77 Windblown dust
MPLS - Pacific St 270530910 | 12/15/2021 64 Windblown dust
MPLS - Bottineau 270531909 12/15/2021 64 Windblown dust

3/29/2021 & 3/30/21 Impacts

On March 29, 2021, a large-scale wind event occurred in the western Dakotas. A large swatch within the
Dakotas recorded wind gusts over 40 knots, which is capable of producing significant windblown dust.

Monitored 24-hour PMio concentrations impacted by dust on March 29 and 30, 2021.

Site Site AQS Date (LST) | Daily Notes

average

(ng/m°)
MPLS - Lowrie Ave 270530909 | 3/29/2021 101 Windblown dust
MPLS - Pacific St 270530910 | 3/29/2021 92 Windblown dust
Blaine 270031002 | 3/30/2021 89 Windblown dust
MPLS - Lowrie Ave 270530909 | 3/30/2021 109 Windblown dust
MPLS - Pacific St 270530910 | 3/30/2021 131 Windblown dust
MPLS - Bottineau 270531909 | 3/30/2021 101 Windblown dust
Ramsey Health Center 271230868 | 3/30/2021 111 Windblown dust
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~b US National Weather Service Bismarck & Follow e
* North Dakota

March 30, 2021 - Q
This video taken by an emergency manager along the LaMoure-
Dickey county line shows reduced visibility due to blowing dirt/dust.
This may be a possibility in other areas with bare fields and gusty
winds today. Use caution if on the roads!
! See less

Most relevant =

. Karen Vasvick

We need rain bad
Ty

Blowing Dirt March 30 2021

oy Like Camment /> Share Ol ag42 - 1 comment - 44K Views

Video of blowing dirt near Bismarck, ND.
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Mon 21:21Z 29-Mar-21

March 29, 2021, GOES-East Fire-Dust RGB, centered over South Dakota. Order of images is from left to right and
top to bottom. First image is at 1641z, and the last image is at 2234z. Dust is depicted in light blue streaks that
advance eastward. Images obtained from https://satelliteliaisonblog.com/2021/03/.
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High Wind Dust Alert - 03/29/2021 Date and Tirme lssued:  March 25, 3031 :32 AM MOT

Credit Union Site, Rapid City, South Dakota Date [ssued fior: Mareh 26, 3021 6:32 AM MDT
Date and Tirme Cancelled: March 24, 2621 9:00 PM MOT

PMID
Concentrations  ‘Wind Speed
fugfm3) {MPH) Wind Direction ‘Wind Gust (MPH ) Precipitation {Inches)

High wind and dust alert issued by South Dakota.
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Plymouth State Weather Center
Surfoce Wind gusts [knt WXP anaolysis for 207 29 MAR 21

Int: 2 Lo: 22 Hi: 55.7

Surface wind gusts on March 29 at 20z, in knots. Source: https://vortex.plymouth.edu/

7/20/2021 Impacts

Heavy smoke impacts from wildfires over Canada.

Monitored 24-hour PM1o concentrations impacted by smoke on July 20, 2021.

Site Site AQS Date (LST) Daily Notes
average
(ng/m?)
Blaine 270031002 | 7/20/2021 51 Wildfire smoke
Ramsey Health Center 271230868 | 7/20/2021 51 Wildfire smoke
MPLS - Lowrie Ave 270530909 | 7/20/2021 62 Wildfire smoke
MPLS - Pacific St 270530910 | 7/20/2021 79 Wildfire smoke
MPLS - Bottineau 270531909 | 7/20/2021 58 Wildfire smoke
PM1o Model background adjustment for smoke/dust e October 2023 Minnesota Pollution Control Agency
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MODIS visible satellite for July 20, 2021
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7/21/2021 Impacts

Heavy smoke impacts from wildfires over Canada.

Monitored 24-hour PM1o concentrations impacted by smoke on July 21, 2021.

Site Site AQS Date (LST) Daily Notes

average

(ng/m?)
Blaine 270031002 7/21/2021 48 Wildfire smoke
MPLS - City of Lakes 270530966 | 7/21/2021 49 Wildfire smoke
Ramsey Health Center 271230868 | 7/21/2021 49 Wildfire smoke
MPLS - Lowrie Ave 270530909 | 7/21/2021 57 Wildfire smoke
MPLS - Pacific St 270530910 7/21/2021 57 Wildfire smoke
MPLS - Bottineau 270531909 | 7/21/2021 55 Wildfire smoke
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MODIS visible satellite for July 21, 2021.

PM1o Model background adjustment for smoke/dust ¢ October 2023 Minnesota Pollution Control Agency

26



Tools
4 " 3
4 » s AL A
s o * Ontario e o
erkten D Nl e :
- ¢ fﬁdL-i(e Heights (meters): | 10 500 1000
Hours: |72
r'y Domain
[NAM 12km ~
Positive hours value for forward, negative
Hipiggan hours value for backward
B Label:
0112 [Mone ~]
A (-T ool B3 pisplay on map Clear
0121 / ?
.9,§°1° . North Dakota
W0 |
bs ey % By W
IMgiey q
|| SEn esre
<] &
Dateime  omevzozs Q) Wi ik Hhiron
077212021 |[T][01 w [-[00%] est Q338 o o
WWiscol
[ SetTme | [ Reset | E @69 L
Time Control {hours) (v) D521
1 24 +8 |[+24 fo] ®; @66 Michigan 939
325 ®
5 Madison P S Sty U k]
A
Tools _Fu
A
e £ RS
i HYSPLIT Configuration (v
Yarhen it A A . ~
< r‘FEdL* ' Heights {meters): | 10 500 1000
Hours: |-72
Domain
Brandon Q¥ ipnipeg R [NAM 12km o
Positive hours value for forward, negative
Hipigan hours value for backward
4 Label:
186 [Mone v
i g Sy Display on map Clear
O244 :
021'?324 North Dakota
D161 dﬁﬁﬂk O26 Sallte
Minnes g Mg, ¢
Wes a ebl&
DateMme  onevzozs Q)
a-ng
07/21/2021 Dcw 8.3 o
WVisC 1 i
[ SetTme | [ Reset | ‘@5 o5 L4
Time GControl {hours) (v)
= e Mich @09
©47.7 ..10 a7 ichigan ®
- [P Aladizon P B e & wia s
Backward trajectories for July 21, 2021.
PM1o Model background adjustment for smoke/dust ¢ October 2023 Minnesota Pollution Control Agency

27



7/22/2021 Impacts

Heavy smoke impacts from wildfires over Canada.

Monitored 24-hour PM1o concentrations impacted by smoke on July 22, 2021.

Site Site AQS Date (LST) Daily Notes

average

(ng/m?)
Blaine 270031002 7/22/2021 48 Wildfire smoke
Ramsey Health Center 271230868 | 7/22/2021 45 Wildfire smoke
MPLS - Lowrie Ave 270530909 | 7/22/2021 62 Wildfire smoke
MPLS - Pacific St 270530910 | 7/22/2021 71 Wildfire smoke
MPLS - Bottineau 270531909 7/22/2021 48 Wildfire smoke
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Analyzed smoke, hotspots, and 24-hour PMas on July 22, 2021.
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MODIS visible satellite for July 22, 2021.
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7/23/2021 Impacts

Heavy smoke impacts from wildfires over Canada.

Monitored 24-hour PM1o concentrations impacted by smoke on July 23, 2021.

Site Site AQS Date (LST) | Daily Notes

average

(ng/m’)
Blaine 270031002 | 7/23/2021 43 Wildfire smoke
Ramsey Health Center 271230868 | 7/23/2021 43 Wildfire smoke
MPLS - Lowrie Ave 270530909 | 7/23/2021 64 Wildfire smoke
MPLS - Pacific St 270530910 7/23/2021 78 Wildfire smoke
MPLS - Bottineau 270531909 | 7/23/2021 49 Wildfire smoke
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Analyzed smoke, hotspots, and 24-hour PMas on July 23, 2021.
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MODIS visible satellite for July 23, 2021.
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7/26/2021 Impacts

Heavy smoke impacts from wildfires over Canada.

Monitored 24-hour PM1o concentrations impacted by smoke on July 26, 2021.

Site Site AQS Date (LST) | Daily Notes

average

(ng/m’)
MPLS - Lowrie Ave 270530909 | 7/26/2021 44 Wildfire smoke
MPLS - Pacific St 270530910 | 7/26/2021 51 Wildfire smoke
MPLS - Bottineau 270531909 | 7/26/2021 36 Wildfire smoke

Analyzed smoke, hotspots, and 24-hour PMas on July 26, 2021.

.
Duration
[24Frs ~]
POC

Principal v
Display

Parameter [ Hide Concentrations

[ Wind Barbs

s Fire EHMS smoke

Legend [+]
FM2.5 - Principal - PM25/24 Hrs (ugim3)

@ sote<nt

Q nitecns

@ H5to s

@ 55510 <1505

® ims

HMS
& Smoke plume
A Fire

PM1o Model background adjustment for smoke/dust ¢ October 2023

34

Minnesota Pollution Control Agency



MODIS visible satellite for July 26, 2021.
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7/27/2021 Impacts

Heavy smoke impacts from wildfires over Canada.

Monitored 24-hour PM1o concentrations impacted by smoke on July 27, 2021.

Site Site AQS Date (LST) Daily Notes

average

(ng/m?)
MPLS - City of Lakes 270530966 | 7/27/2021 40 Wildfire smoke
Ramsey Health Center 271230868 | 7/27/2021 42 Wildfire smoke
MPLS - Lowrie Ave 270530909 | 7/27/2021 50 Wildfire smoke
MPLS - Pacific St 270530910 | 7/27/2021 54 Wildfire smoke
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Analyzed smoke, hotspots, and 24-hour PMas on July 27, 2021.

PM1o Model background adjustment for smoke/dust ¢ October 2023 Minnesota Pollution Control Agency
37



MODIS visible satellite for July 27, 2021.
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7/29/2021 Impacts

Heavy smoke impacts from wildfires over Canada.

Monitored 24-hour PM1o concentrations impacted by smoke on July 29, 2021.
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Site Site AQS Date (LST) Daily Notes

average

(ng/m3)
Blaine 270031002 | 7/29/2021 82 Wildfire smoke
Ramsey Health Center 271230868 | 7/29/2021 79 Wildfire smoke
MPLS - Lowrie Ave 270530909 7/29/2021 96 Wildfire smoke
MPLS - Pacific St 270530910 | 7/29/2021 115 Wildfire smoke
MPLS - Bottineau 270531909 | 7/29/2021 87 Wildfire smoke

PM1o Model background adjustment for smoke/dust ¢ October 2023

39

Minnesota Pollution Control Agency
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Analyzed smoke, hotspots, and 24-hour PM2; on July 29, 2021.
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7/30/2021 Impacts

Heavy smoke impacts from wildfires over Canada.

Monitored 24-hour PM1o concentrations impacted by smoke on July 30, 2021.

Site Site AQS Date (LST) Daily Notes

average

(ng/m?)
Blaine 270031002 7/30/2021 74 Wildfire smoke
Ramsey Health Center 271230868 | 7/30/2021 72 Wildfire smoke
MPLS - Lowrie Ave 270530909 | 7/30/2021 87 Wildfire smoke
MPLS - Pacific St 270530910 | 7/30/2021 89 Wildfire smoke
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Analyzed smoke, hotspots, and 24-hour PM2 on July 30, 2021.
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MODIS visible satellite for July 30, 2021.
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7/31/2021 Impacts

Heavy smoke impacts from wildfires over Canada.

Monitored 24-hour PM1o concentrations impacted by smoke on July 31, 2021.

Site Site AQS Date (LST) Daily Notes

average

(ng/m?)
Blaine 270031002 7/31/2021 66 Wildfire smoke
Ramsey Health Center 271230868 | 7/31/2021 70 Wildfire smoke
MPLS - Bottineau 270531909 7/31/2021 84 Wildfire smoke
MPLS - Lowrie Ave 270530909 | 7/31/2021 72 Wildfire smoke
MPLS - Pacific St 270530910 7/31/2021 80 Wildfire smoke
MPLS - Bottineau 270531909 | 7/31/2021 69 Wildfire smoke
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Analyzed smoke, hotspots, and 24-hour PM2;s on July 31, 2021.
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MODIS visible satellite for July 31, 2021.
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8/2/2021 Impacts

Heavy smoke impacts from wildfires over Canada.

Monitored 24-hour PM1o concentrations impacted by smoke on August 2, 2021.

Site Site AQS Date (LST) | Daily Notes
average
(ng/m?)

Virginia 271327001 | 8/2/2021 42 Wildfire smoke
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Analyzed smoke, hotspots, and 24-hour PM25 on August 2, 2021.
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MODIS visible satellite for August 2, 2021.
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8/3/2021 Impacts

Heavy smoke impacts from wildfires over Canada.

Monitored 24-hour PM1o concentrations impacted by smoke on August 3, 2021.

Site Site AQS Date (LST) | Daily Notes

average

(ng/m?)
Blaine 270031002 | 8/3/2021 45 Wildfire smoke
Ramsey Health Center 271230868 | 8/3/2021 50 Wildfire smoke
MPLS - Lowrie Ave 270530909 8/3/2021 55 Wildfire smoke
MPLS - Pacific St 270530910 | 8/3/2021 62 Wildfire smoke
MPLS - Bottineau 270531909 | 8/3/2021 51 Wildfire smoke
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Analyzed smoke, hotspots, and 24-hour PM2s on August 3, 2021.
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MODIS visible satellite for August 3, 2021.
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8/4/2021 Impacts

Heavy smoke impacts from wildfires over Canada.

Monitored 24-hour PM1o concentrations impacted by smoke on August 4, 2021.

Site Site AQS Date (LST) | Daily Notes

average

(ng/m?)
Blaine 270031002 | 8/4/2021 38 Wildfire smoke
MPLS - Lowrie Ave 270530909 | 8/4/2021 50 Wildfire smoke
MPLS - Pacific St 270530910 | 8/4/2021 68 Wildfire smoke
MPLS - Bottineau 270531909 | 8/4/2021 45 Wildfire smoke
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Analyzed smoke, hotspots, and 24-hour PM2s on August 4, 2021.

PM1o Model background adjustment for smoke/dust ¢ October 2023 Minnesota Pollution Control Agency
55



MODIS visible satellite for August 4, 2021.
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8/26/2021 Impacts

High PMo was recorded at the Virginia PMo monitor, which is a 1 in 6 day monitor. PMy at Virginia is
only measured daily. A continuous PM,.s monitor is collocated at Virginia, which measured very high
PM,s0n 8/26/2021

Monitored 24-hour PM1o concentrations impacted by smoke on August 26, 2021.

Site Site AQS Date (LST) | Daily Notes
average
(ng/m?)
Virginia 271377001 8/26/2021 59 Northeast MN fires
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Analyzed smoke, hotspots, and 24-hour PM.2s on August 26, 2021.
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MODIS visible satellite for August 26, 2021.
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12/15/2021 Impacts

A severe windstorm kicked up significant windblown dust in the Great Plains.

Monitored 24-hour PM1o concentrations impacted by dust on December 15, 2021.

Site Site AQS Date (LST) Daily Notes

average

(ng/m?)
Blaine 270031002 | 12/15/2021 50 Windblown dust
Ramsey Health Center 271230868 | 12/15/2021 55 Windblown dust
MPLS - Lowrie Ave 270530909 | 12/15/2021 77 Windblown dust
MPLS - Pacific St 270530910 12/15/2021 64 Windblown dust
MPLS - Bottineau 270531909 | 12/15/2021 64 Windblown dust
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Storm
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s Wind Gusts in a Day since af PR Center
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Last Updated: Dec 15 2021 0128 PM CST|
Valid Until: Dec 16 2021 0600 AM C5T|

SPC Severe Weather Outlook
15 December 2021

PRELIMINARY
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Top 8 Days by Number of Significant Wind Gusts by
- 431 SEVERE WIND
Date # of 75+ mph wind gusts 55 SIGIFICANT (= 75 MPH;w)
17 SEVERE HAIL
12/15/2021 55+ 2SIGHIFICANT = 2 INCH; )
8/10/2020 53
6/6/2020 44
6/29/2012 37
6/14/2014 30
6/30/14 & 6/16/17 & 6/10/21 23
[I51 High Risk
41 Moderate Risk
[F31 Enhanced Risk
2] Slight Risk
[E1E Marginal Risk
[ Thunderstorms

*Data from 2004 to present. Data is preliminary and subjectto change before final storm data publication.

Severe weather reports on December 15, 2021.

MODIS imagery showing a major dust storm occurring in western Kansas on December 15, 2021.
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