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North Dakotans are 
resilient by nature, always 
persevering and pushing 
through adversity. 

We live in a state where 
temperatures and precipi-
tation are the most variable 
day to day, week to week, 
month to month, year to 
year, of any place in the 
country. Temperatures can 
vacillate 50 or more degrees 
in one day; blizzards can 
abruptly end drought during 
calving season, a critical 
time in livestock operations; 
and grasshoppers can invade 
lush cropland ready for 
harvest. 

North Dakotans are not 
afraid of hard work. We 

find it difficult to give up. We have a reputation as reliable, pro-
ductive workers. It’s not surprising that WalletHub finds North 
Dakota as the hardest working state in the nation. 

FEMA defines community resilience as the ability of a com-
munity to prepare for anticipated hazards, adapt to changing 
conditions, and withstand and recover rapidly from disruptions. 
Our state’s communities exhibit grit and determination when 
facing challenges created by our state’s hazards and threats. We 
have received 42 federally declared disasters within the past 
three decades and experienced countless others that never rose 
to federal thresholds. Each time, we build back better, more 
resiliently.

Our ever-volatile climate requires us to adapt and to over-
come. This issue of our annual report, Resilience in a Changing 
Environment, discusses climate trends and how agricultural 
producers weather climate extremes. The annual report also 
discusses initiatives by our State Hazard Mitigation Team 
(SHMT) to mitigate impacts of hazards and threats including 
a new agency, the N.D. Department of Environmental Quality 
(NDDEQ), dedicated to preserving our state’s natural resources 
through such efforts as the Regional Haze Implementation 
Plan, air quality protection and spill response; and an initiative 
by the N.D. Forest Service that is decreasing the impacts of 
wildland fire. 

National Weather Service Warning Meteorologist Greg 
Gust, a long-time friend of the emergency management com-

STATE RESILIENCY
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munity, described why North Dakotans, and farmers and ranchers 
in particular, are well aware of our changing environment. As 
he said, “Farmers pay attention to what is going on. They are 
generally conservative by nature, but they are very responsive to 
the agricultural market. And those market trends are quite often 
responding to current weather and longer term climate pressures.” 

North Dakota is truly a land of extremes. We have record-set-
ting weather with the coldest winter day of 60 below, which 
occurred on February 15, 1936, in Parshall, ND, and the hottest 
day, 121 degrees on July 6 in Steele, ND, of that same year. The 
peak wind speed ever measured in North Dakota was 135 mph 
at the Sand Creek Remote Automatic Weather Station (RAWS) 
seven miles northwest of Amidon on September 15, 1997. That’s 
a measured wind speed, not caused by a tornado.

Most recently, the North Dakota Agricultural Weather Net-
work (NDAWN) in Dunn County recorded a rapid temperature 
rise on September 5, 2022. The morning temperature rose over 
30 degrees in the two hours between 9:40 and 11:40 a.m. CDT, 
from 54.9F to 85.6F, eventually topping out at 96.1F after 3 p.m. 
CDT with light and variable winds that morning, becoming 
gusty out of the southwest after mid-morning. Two days later, 
the NDAWN station in Bowman recorded how the temperature 
rose over 50 degrees, from a morning low of 50.7F around 8 a.m. 
CDT, to over 100 degrees by 5 p.m., and topping out at just over 
101F between 5 and 6 p.m. CDT with light southeasterly winds 
turning more southerly in the afternoon.  “These more dramatic 
warming (or cooling) effects usually involve increasing winds 
from the south (or north) and a subsequent drop in the dew 
point, which marks the introduction (advection) of a much drier 
airmass,” Mr. Gust said.

North Dakota is the geographic center of North America. As 
Mr. Gust explained, “It is the farthest removed from the moderat-
ing impacts from oceans which typically act to absorb and radiate 
heat over longer periods of time than dry land. Wet soil heats 
and cools more slowly than dry soil and air. The more moisture 
it has, the more energy expended. In early September, when the 

Opposite page, left, North Dakota Department of Transportation 
snow plow operators worked tirelessly to clear snow from 
roadways after two blizzards in April blanketed areas across the 
state with sibstantial snowfall. Right, Joe Lies (left), N.D. 
Department of Emergency Services regional coordinator presents 
an Arrowhead Award to Greg Gust, National Weather Service 
Warning meteorologist. Gust has been a long-time collaborator 
with N.D. Department of Emergency Services staff. 

By Eric Upton, 
Planning Chief

North Dakota Department 
of Emergency Services 
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air is very dry you get temperatures into the 40s at night and 80s 
during the day. You will see a 40-degree temperature swing easily 
whereas in summer with high humidity you only see a 20-degree 
change such as 75 to 95.” The future promises a continuation of 
intense weather patterns with higher degrees of volatility.

Mr. Gust recently exchanged his analysis with Dr. C. Thomas 
Shay, ethnobotanist and professor emeritus from the University of 
Manitoba, author of the book, Under Prairie Skies: The Plants and 
Native People of the Northern Plains. Some key takeaways from his 
conversation, from which we all can learn, are as follows: 

• In our Northern Plains region, our climate variability will 
most often impact us much more significantly than any 
perceived climate change. In the short and middle range, 
that would be seasonal and sub-seasonal, possibly into 
multi-decadal. That’s the natural variability we see from 
year to year, or even across several years.  However, that 
steadily increasing but subtle rate of change that we see 
over the long haul is what may become too much.  

• Some ethnobotanists believe that our natural landscape, 
even perhaps our native peoples, have managed to keep 
pace with such variability through this historical period.

• The challenge appears to be whether the rate of climate 
change now and in the future will overtake the landscape’s 
ability to adapt, and with that our peoples’ abilities to 
sustain their lives and livelihood.  

• Climate change in the multi-decadal and longer period 
has the potential for hotter temperature, at a faster rate 
than we have yet to see.

• Precipitation will be highly variable, with more episodes 
of heavier rains (due to a warmer overall atmosphere), 
with more and longer periods of drought or flash drought 
interspersed.

These takeaways are among the many planning considerations 
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already under evaluation by the SHMT Climate Change Com-
mittee. The committee has embarked on an analysis of weather 
patterns. As part of our revisions, we will build upon the baseline 
climate assessment to address such areas as human health, eco-
systems, environment, economy, transportation, energy produc-
tion and socio-economic impacts. We have expanded committee 
membership to include representation from each of these sectors, 
welcoming to the conversations such partners as N.D. Indian 
Affairs; our tribal nations; N.D. Department of Environmental 
Quality; N.D. Department of Health and Human Services; N.D. 
Geological Survey; N.D. Forest Service; N.D. Department of 
Agriculture; N.D. Department of Transportation; N.D. Game 
and Fish Department; North Dakota State University Extension; 
U.S. Geological Survey; N.D. Parks and Recreation Department; 
and the American Red Cross.

The data collected by our partners will be shared with local 
and tribal hazard mitigation planning teams to help them when 
addressing federal climate change planning requirements. The 
analysis will also be incorporated into the update of the 2018 
Enhanced Mitigation Mission Area Operations Plan, scheduled 
for revision during 2023. 

We are fortunate in North Dakota to have a broad-based 
SHMT that works collectively to both analyze risk and vulner-
ability to hazards and threats and then how to mitigate their 
impacts. We thank our team for their dedication to ensuring a 
safer, more resilient North Dakota.

The Planning Section of the N.D. Department of Emergency Ser-
vices compiles the annual mitigation report in collaboration with such 
partners as Greg Gust. Eric Upton is the Planning Chief for the N.D. 
Department of Emergency Services. Eric oversees a team of planners, 
Hope Brighton, Katie Leitch, Brenda Vossler and Kathleen Donahue, 
who conduct strategic, operational, recovery and mitigation planning. 



RANCHERS WEATHER ADVERSE CONDITIONS
CREATED BY STATE’S HAZARDS

W ithin the span of three years, the Crighton, Winter, 
and Heller ranch families of McKenzie County 
endured the worst drought and wildfire season of re-

cent memory, this spring’s “livestock-killing” blizzards, and, with 
the start of harvest, an invasion of grasshoppers.

Persistent drought conditions in 2020-2021 stunted crops and 
fields, resulting in low yields and a desperate need for hay bales 
to sustain livestock. Long lines of livestock tractor trailers headed 
to sales barns as a scarcity of feed forced producers to sell their 
herds. Dried-out fields became fodder for wildfires that spread 
rapidly across the terrain, making the 2021 fire season the worst 
in the state’s history. Drought conditions abruptly ended in April 
2022 with two spring blizzards, the first of which occurred April 
12-14, 2022, breaking 26 daily snowfall records and shutting 
down the state for three days. Eight days later, another three-day 
blizzard on April 22-24, 2022, pounded the state with a wintry 
mix of freezing rain, heavy snow, sleet and downpours as thick 
ice caused the collapse of 7,000 poles and 500 miles of electrical 
infrastructure, leaving 10,000 households without power.

The blizzards occurred during a critical time, calving season. 
Ranchers worked round the clock in blinding snow and rain to 

haul animals to safety, bottle feed newborns, and move generators 
from building to building to keep both animals and people warm. 
Extended power outages increased already high operational costs 
as producers fueled tractors and generators for 24/7 operations. 
Spring and summer rains gave hope for a better year until grass-
hoppers invaded cropland this summer in western North Dakota. 
“You are talking about proud, really strong people brought to 
their knees,” Greg Heller said. 

Yet they remain optimistic in the face of adversity. Nikki Win-
ter only has to look at her children, Elice, 10, Ivy, 8, and Wiley, 5, 
for her motivation. “They keep you going,” Mrs. Winter said. 

Heller echoed that aim. “The reason I’m doing this is the next 

• 6 •

“You are talking about proud, really 
strong people brought to their knees.”

EYE OF THE STORMS



RANCHERS WEATHER ADVERSE CONDITIONS
CREATED BY STATE’S HAZARDS

generation,” Mr. Heller said, nodding 
toward his grandson, Mason Weber, 14. 
“I hope there is something left for the 
grandkids.”

According to the 2017 United States 
Department of Agriculture’s (USDA) 
latest National Ag Census, there are 8,777 
cattle operations in the state. “North 
Dakota cattle ranchers have been thrown 
more than their share of curveballs the last 
few years – whether it was the super-sat-
uration of 2019, the COVID pandemic in 
2020, the drought in 2021 and then the 
mega-blizzard storm complex this year. 
Their strategic planning, hard work ethic, 
grit, perseverance, faith and commitment 
to the land, the livestock and their com-
munities keep them going, however, even 
when the going gets tough,” said North 
Dakota Stockmen’s Association (NDSA) 
President Jeff Schafer, a New Rockford, 
North Dakota, cow-calf producer and 
feeder.

HAZARDS AND THREATS
The impacts of hazards and threats on 

our state’s leading industry make it chal-

lenging to keep the faith. North Dakota 
relies on agriculture for its economic 
viability. If producers experience losses, as 
they have in recent years, then the conse-
quences reverberate throughout the state’s 
economy. “Many of these people both in 
North Dakota and Montana have lost so 
much.  Many will never recover,” said Kar-
olin Jappe, McKenzie County emergency 
manager. “The dream of handing off the 
ranch is over for many. And to think these 
are the people who put food on our tables.”

Greg Heller estimates nine out of 10 
people do not realize what it takes to raise 
crops and livestock, from beginning to 
end. It takes years of breeding to attain a 
quality herd. It takes long hours during 
planting season to nurture crops until 
harvest season. It takes weathering market 
highs and lows and paying ever increasing 
prices for equipment, feed, medicine, and 
insect control. The adverse impacts of our 
state’s natural hazards have eroded the 
bottom line for producers with hailstorms 
or floods destroying crops, early winter 
storms burying prime farmland under 
heavy wet snow, and drought conditions 

leaving little in the ground and creating 
a high level of stress among producers 
worried about the continued viability of 
their operations.

The State of North Dakota’s Enhanced 
Mitigation Mission Area Operations Plan 
(Enhanced Mitigation MAOP) identi-
fies several hazards with the potential 
to cause agricultural damages including 
drought, flood, severe winter weather, 
severe summer weather, wildfire, infectious 
diseases and pest infestations. Mr. Heller 
has noticed an increase in the intensity of 
storm events, which aligns with analyses in 
the Enhanced Mitigation MAOP for severe 
summer and winter weather. The analysis 
also indicates more frequent floods and 
droughts, the latter of which translates to 
an increase in wildfire. Changes in weather 
patterns may also increase the prevalence 
of parasites and diseases that affect live-
stock and crops.

DROUGHT AND WILDFIRES
OF 2020-2021
North Dakota experienced an increase 
in intensity of drought conditions during 
2020-2021 as dry conditions reduced 
fields to stubble and producers looked 
well past the state’s borders to find hay 
supplies. Farmers and ranchers struggled 
to maintain operations as they dealt with a 
60 percent or greater reduction in hay pro-
duction and 50 percent or greater decrease 
in range and pasture production. In 2021, 
USDA Secretary Tom Vilsack designated 
48 North Dakota counties as primary 
natural disaster areas. 

With the cascading impacts of drought 
came an increase in wildfires. By Au-
gust 2021, more than 2,000 fires burned 
120,000 acres compared to 900 fires and 
12,000 total acres in 2020. The state’s 
firefighting force, primarily comprised 
of volunteers, worked long hours to save 
fields and farmsteads as fires rapidly spread 
across fields. “I saw fire travel like water,” 
said Ms. Jappe, a strong advocate for her 
volunteer fire departments who keeps a 
reserve of water bottles and snacks in her 
truck for her fellow firefighters. 

Ms. Jappe winced as she discusses the 
losses experienced by producers in her 
area. “Some of these folks made tough 
decisions about selling off what livestock 
they had as they had no more to feed 
them. There really was no grass,” she said. 
“When you experience a drought for 
two years, the rangeland has little or no 

Left, Greg Heller, McKenzie County 
rancher is pictured with his grandson, 
Mason Weber. Below, the Winter/
Crighton family at their McKenzie 
County home. From left to right is 
Wiley, Ivy, Elice, Nancy Crighton 
(Nikki Winter’s, back, mother) and 
David Lee Crighton.
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nutritional value.”
Nikki Winter’s father, David Lee Crighton, said the price 

for livestock plummeted with the increase in cattle hitting the 
market. Her father-in-law, Keith Winter, added producers bought 
high and were forced to sell low. As an example, cattle purchased 
at $1,800 a head sold for $475. The NDSA compiled an analysis 
of North Dakota Brand Inspections between January-December 
2020 in comparison to 2021. The results comparing 2020 to 2021 
indicated the following increases: 15 percent for brand inspec-
tions; 18.8 percent for inspections at livestock markets; 34.7 
percent for cow inspections; 10.9 percent for heifer inspections 
and 21.1 percent increase for calf inspections. Markets in North 
Dakota, South Dakota and Montana recorded increases from 
19.3 percent in Jamestown to 51.3 percent in Rugby. “This isn’t 
necessarily all sales, as ownership in some cases can be trans-
ferred via bills of sale, but it is representative of the trend and the 
significant culling due to the drought,” said Julie Schaff Ellingson, 
NDSA Executive Vice President. 

The lack of hay supplies threatened operations for produc-
ers who had only a few years ago sent truckloads of hay to help 
drought-stricken producers in other areas of the nation. “A lot of 
hay went from north to south,” Mr. Crighton said. As drought 
impacted North Dakota in 2020-2021, he said, “The price of 
everything went up.” Producers paid exorbitant prices for fuel, 
feed supplements, minerals, vitamins and transport of water. Dry 
conditions required daily monitoring of water sources to ensure 
an adequate supply. “We had a lot of pastures we couldn’t use be-
cause there were no sources of water,” Mr. Heller said, “We ended 
up rotating herd in three pastures with stock dams. You still feel 
the effects of this drought one to two years later.

APRIL 2022 BLIZZARDS
The blizzards became a turning point for drought conditions. 

“We were in D4 (Exceptional) Drought conditions until then,” 
Keith Winter said.  Newborn calves arrived as the blizzards 
advanced across the state. The Winters, who ranch near Squaw 
Gap along the Little Missouri River, drove through blinding 
snow during the April 12-14, 2022, blizzard to find and care for 
newborn calves and their mothers. Cattle clustered near trees or 
corners of pastures to avoid the storm, often trampling other cows 
and newborn calves and knocking down fences. The storm that 
followed on April 22-April 24 compounded losses as the Winter 
family hauled animals to safety, bottle-fed newborns, and paid for 
veterinarian bills, costly feed supplements, minerals and vitamins. 
Many cows and calves that survived required treatment for pneu-
monia. Others suffered deformities when freezing rain caused 
body parts such as tails and ears to freeze and fall off, greatly 
reducing their marketability at auction. 

Mr. Heller suffered devastating losses to his herd. “We knew 
this storm was coming; we had time to prepare,” Mr. Heller said. 
“I thought we were sitting good but apparently not.” During the 
first blizzard, Mr. Heller and his daughter, Ticinie Weber, spent 
days in a four-wheel tractor caring for his herd, never shutting 
the vehicle off, even sleeping in it and constantly refueling at 
higher-than-average prices. “You listen to the radio, and it is the 
same song over and over again,” he said. “We got frozen tacos 
and burritos, warming them up on the tractor engine.” They ate 
favorite foods during the first few days and at the end, Mr. Heller 
said, “What was left looked pretty good.” His grandson Mason 
said, “We had to push snow for three days straight.” They fed 
double the amount of hay each day for two to three weeks after 
the blizzard.

Losses extend well beyond the number of dead cattle. Breeding 
takes years of careful planning. As Mr. Heller said, “You are sell-
ing a chunk of your life. You work hard to get these quality cows. 

Opposite page, right, a bare patch of cropland leaves 
evidence of a surge in grasshopper population. Producers 
swathed hay and barley early this year to get ahead of the 
insects (pictured left).
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It takes generations and now you have to sell them. A lot of cows 
won’t breed after a traumatic event. A loss could mean a setback 
of eight to ten years to get herds back where you need them.” 

The losses continue today. “We are still losing calves because 
of pneumonia,” Mr. Heller said. “A lot of people were emotion-
ally hurt. Nobody likes to see animals suffer. But there is no way 
you can save everyone.” In the end, Mr. Heller sold 70 percent 
of his herd, reducing operations from 300 to 85 head of cattle. 
With losses still being tallied, the NDSA expects it will take until 
March 2023 to know the extent when the application period 
ends for the USDA Farm Service Agency Livestock Indemni-
ty Program; to date, 2100 ranchers have reported losses. “That 
means that more than 2,100 ranch families had losses that they 
anticipate will qualify for the federal indemnity program,” Mrs. 
Ellingson said. “We know that not everyone applied for LIP and 
that the numbers are deep into the thousands from our conversa-
tions and our direct experiences.”

The blizzards disproportionately impacted rural North Dako-
tans, many of whom struggled to find fuel for generators and to 
save livestock endangered by storm conditions. The losses extend-
ed to prime farmland inundated by recent rains at a critical time 
for planting. North Dakota received a Presidential Disaster Dec-
laration on July 14, 2022, for 40 counties impacted by the second 
blizzard and subsequent flood. Analysis by the NDSU, Center for 
Social Research, indicates employment is heavily concentrated in 
agriculture within the affected 40 counties. Statewide total farm 
employment amounts to 29,603, of which 22,789 farm employ-
ment jobs were in the disaster-impacted counties. 

SUMMER 2022 GRASSHOPPER INVASION
Producers hoped for a better summer, and at one point, Mother 

Nature seemed to be favoring the state. Keith Winter described 
the rains this spring and summer as “almost magical” until the 
grasshoppers arrived. It’s as if the fields came alive when grass-
hoppers began feeding on crops. The United States Department 
of Agriculture’s Animal and Plant Health Inspection Service 
(APHIS) conducted grasshopper counts in mid-June and deter-
mined McKenzie County is a hotspot for pesky creatures, Mr. 
Winter said. 

Fields throughout McKenzie County show extensive damage. 
Now producers are paying for the extra cost of pesticides to retain 
cropland. “You don’t spray once, and they are gone. They keep 
hatching,” Mr. Crighton explained.

Producers are taking their losses to get ahead of the invasion, 
swathing hay and barley earlier than anticipated. Mr. Winter and 
others are working with APHIS to see if grasshopper preven-
tion efforts could be instituted. If not, he said, “We could have a 

disaster next year.” With drier conditions of late summer, produc-
ers are only working fields in the mornings and evenings to avoid 
equipment-caused wildfires.

NORTH DAKOTA RESILIENT
The Crighton, Winter and Heller families plan to continue 

weathering adverse conditions to retain their way of life. A fresh-
man at Williston High School, Mason hopes to take advantage of 
two years of free tuition for Williams County residents attend-
ing trade school. He plans to study mechanics, a skill he hopes 
to transfer to the family cattle operations. As he said, “I’ve been 
doing ranching as long as I can remember.”

There are inherent qualities about North Dakota producers 
that transcend the challenges they face, a willingness to help and 
compassion for others. Mr. Heller has no regrets donating a semi-
load of hay to other producers in the nation prior to drought 
conditions creeping into the state, even though southern states 
were unable to return the favor. As he said, “If someone is in a 
bad situation, a lot of people will help because they know what 
it is like. Everybody has been in that situation where they need a 
little help.”

Eric Jensen, NDDES-HLS Strategic Communications Chief, and 
Kathleen Donahue, NDDES-HLS Deputy Planning Chief, traveled 
to McKenzie County to meet with the Winter, Crighton and Heller 
ranch families in July. Nikki Winter’s daughters, Elice and Ivy, wel-
comed visitors with their tasty, specially-made tacos. 
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every day, and we want to do all we can to help them through 
this struggle.” 

Monetary contributions to the disaster relief fund can be made 
two ways: 1) Checks can be made to the NDSF with “Hope 
After Haley” written in the memo and sent to 407 S. Second St., 
Bismarck, ND 58504; or 2) Credit card gifts can be made online 
by clicking here. The gifts will be pooled and distributed in their 
entirety to North Dakota cattle ranchers through an application 
and nomination process. A selection committee comprised of 
fellow ranchers will make selections and distribute the funds to 
those most in need.  

The NDSF is a 501(c)3 charitable organization, so gifts can be 
deducted as charitable contributions for income tax purposes. For 
more information about the Hope After Haley Disaster Relief 
Fund or other ways to help, call (701) 223-2522 or visit www.
ndstockmen.org. 

The NDSA is a 92-year-old beef cattle producers’ trade orga-
nization that works to unite, protect, promote, educate and serve 
the state’s beef industry. The NDSF is a charitable organization 
that supports the beef industry with scholarship, leadership, pro-
motion, research and building projects and disaster relief. Togeth-
er, the organizations have distributed more than a half-million in 
direct aid to cattle producers recovering from catastrophic floods, 
blizzards and wildfires since 2009.  

T he North Dakota Stockmen’s Association (NDSA) and 
North Dakota Stockmen’s Foundation (NDSF) teamed 
up to support the state’s cattle ranchers who suffered 

significant impacts in back-to-back storms in April 2022. 
First, the record-breaking statewide Blizzard Haley on April 

12-14, 2022, dumped more than 40 inches of snow in some 
areas and coupled it with consistent 50-mile-an-hour winds. 
Then, Mother Nature delivered a second, serious blow on April 
22-24, 2022, pounding livestock operations with a combination 
of perils, including severe winds, several feet of snow, rain and/
or ice. Livestock industry impacts range from widespread live-
stock death and illness to damaged buildings and fences. Feed 
resources were also low, with the storms coming on the heels of 
significant statewide drought. 

To help North Dakota cattlemen and women offset the 
challenges from these disastrous storms, NDSA and NDSF 
launched Hope After Haley Disaster Relief Fund. The NDSA 
and NDSF kickstarted the relief fund with their $40,000 initial 
contribution and are inviting others to join them by contribut-
ing to the effort.

“Together, we can help North Dakota producers recoup and 
reclaim hope after a devastating year,” said NDSA President Jeff 
Schafer, a New Rockford, N.D., cow-calf producer and feeder. 
“Cattle-ranching families give their all to care for their livestock 
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SNOWMAGEDDON
How ‘Colorado Lows’ Brought 
April Storms to North Dakota

• 12 •

S pringtime in North Dakota sure has a way of reminding us that we’re 
never really that far away from winter’s grip, with some of the most 
memorable blizzards in our history coming in March and April. The 

fabled March 1966 and April 1997 blizzards both strike immediate memo-
ries in the minds of long-time North Dakota residents, and for good reason. 
These springtime blizzards usually come in the form of what meteorologists 
call “Colorado Lows,” so-named for the location of their birth over the 
state of Colorado. If conditions are just right, these “Colorado Lows” can 
strengthen and move northeastward, impacting the Northern Plains with 
strong winds and heavy precipitation that’s often (but not always) in the 
form of heavy, wet snow, if enough cold air can be pulled into the system. 

This spring brought the region a pair of “Colorado Lows” that generated 
significant winter weather. The first system brought widespread heavy snow 
totals from 1 to 3 feet and winds gusting to 60 mph to much of western, 
central, and northeastern North Dakota from April 12-14. The epicenter of 
the heaviest snowfall — from 24 to 36 — inches extended from the Dickin-
son and Beulah/Hazen areas northeast to the Minot area. The combination 
of heavy snow and high winds caused drifts exceeding 8 feet in some areas. 
The storm also set several one-day county snowfall records.

Emily Gustafson, transportation engineer with 
the N.D. Department of Transportation took 
this photo of her dog and child next to a snow 
drift south of Mandan, North Dakota.

Contributed by Chauncy Schultz, Science and Operations Officer,
National Weather Service, Bismarck

County/Location
Dunn/Dunn Center
Grand Forks/Larimore
Mercer/Hazen
Sheridan/McClusky

Amount /Date
26.0 inches/April 13
18.9 inches/April 13
18 inches/April 13
12 inches/April 12

Previous Record/Date/Location
Broke 22.3/March 25, 2009 at Halliday
Broke 18.0/March 6, 1995 at Grand Forks
Tied 18.0/April 7, 1997 at Zap
Tied 12.0/Dec. 26, 2016 at McClusky

One-Day County Snowfall Records
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Top, left, the National Snowfall Analysis shows 
the heaviest band of snow extended from 
Dickinson and the Beulah/Hazen areas 
northeast to Minot and totaled anywhere from 
24 to 26 inches. Bottom, left, a map shows 
winds at roughly 35,000 feet above ground 
level on the evening of April 12 and a river of 
strong jet stream winds close to 100 mph. 

Kris Johnson, survey manager at the N.D. 
Department of Transportation, had some fun 
decorating the snowdrift in his front yard.

If that wasn’t enough, another “Colorado Low” impacted 
the area April 22-24. This system had a dramatic temperature 
contrast with a wintry mix of rain, freezing rain, sleet and snow in 
western and central North Dakota and thunderstorms in eastern 
North Dakota. At one point on Saturday, April 23, there were 
Blizzard Warnings ongoing in western North Dakota while a 
Tornado Watch was posted in the eastern part of the state. The 
cloud pattern of this intense system was captured by satellite 
imagery, which revealed clouds wrapping around the low pressure 
system spinning in the Northern Plains.

The surface weather maps with the first storm system revealed 
a classic pattern for a “Colorado Low” blizzard with a strength-
ening low pressure system initially over northeastern Colorado on 
Tuesday, April 12. This rapidly shifted northeast to near Fargo by 
Wednesday, April 13. Once these lows reach the upper Midwest, 
they often slow down and linger for multiple days, prolonging 
impacts.

What causes these strong low pressure systems to form and 
strengthen? Well, the battleground between warmer temperatures 
developing over the southern United States in the spring and lin-
gering wintertime cold air at higher latitudes often leads to strong 
frontal boundaries over the Plains in  March and April. This 
“clash of air masses” often extends to higher levels of the atmo-
sphere, which leads to strong jet stream winds at high altitudes. 
If a particularly strong jet stream passes over one of these fronts 

at the surface, it tends to cause rapid “lift” in the atmosphere, es-
sentially causing a large-scale vaccum cleaner effect that generates 
rising air through the atmosphere. This leaves less air near the 
ground, which by definition is an area of low pressure. 

This scenario is intensified if the air at high altitudes has broad 
spin to it in the form of large, curved jet stream winds, which 
can lead to rapidly strengthening areas of low pressure that then 
move along fronts and are carried northeastward with the strong 
jet stream winds above the ground. In the the map included 
here, it shows winds at roughly 35,000 feet above ground level 
on the evening of April 12. We see a river of strong jet stream 
winds close to 100 mph. These winds were situated aloft over the 
developing surface low pressure system in Colorado. We also see a 
large curve in the jet stream winds over the western United States 
(forming what meteorologists call a trough). This all came togeth-
er perfectly to produce one of the most memorable blizzards the 
region has experienced in many years.

Many things have to come together to cause these intense 
“Colorado Lows,” which is why we don’t see them too often. 
Large contrasts in temperature are common in the spring, but 
it takes the right combination and strength of jet stream winds 
crossing frontal zones with enough “lift” in the atmosphere to 
generate these really strong low pressure systems. However, when 
these ingredients all come together, they can bring us some of our 
highest-impact blizzards, just as they did this April.

Previous Record/Date/Location
Broke 22.3/March 25, 2009 at Halliday
Broke 18.0/March 6, 1995 at Grand Forks
Tied 18.0/April 7, 1997 at Zap
Tied 12.0/Dec. 26, 2016 at McClusky
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T he North Dakota Board of Animal 
Health veterinarians have been 
working tirelessly to mitigate the 

impacts of Highly Pathogenic Avian In-
fluenza (HPAI). The response has included 
collaboration on every level from federal, 
state, local producers, and veterinarian 
diagnostic labs. Empathetic to the needs 
of producers, veterinarians Ethan Andress, 
Sarah Bailey and Beth Carlson guided 
impacted North Dakota poultry producers 

through a maze of federal red tape to the restoration of operations. 
With the close surveillance of flight patterns, experts were able to track the outbreak 

as it traveled within the migratory flocks southbound from Canada into North Dakota. 
Surveillance, pre-staging, a dedicated workforce, and lots of collaboration can account for 
the success story of the Spring 2022 Avian Influenza Response. 

As birds travel across vast distances in the spring and fall seasons the HPAI can be 
passed through large flocks of wild birds. The virus can remain active on surfaces outside 
of the host for a substantial amount of time proving it to be highly transmittable. In 
2022, there were 248 detections of HPAI in wild birds with snow geese being the most 
impacted species. It is common for the virus to travel from wild bird flocks to poultry 
through fecal droppings, saliva, nasal discharges, and large fans used to cool barns. Large 
cooling systems cast a tornado of HPAI onto commercial turkey flocks this spring. 

For commercial flocks, it is important to keep strict biosecurity measures at poultry 
operations through quarantining birds that are typically outdoors and watching birds 
closely for any signs of disease. The transmission rates highlight the importance of an 

CARING FOR THE FLOCK
SUCCESS STORY HIDDEN 
WITHIN HEARTBREAK FOR PRODUCERS

Hope Brighton,
NDDES Mitigation Planning Specialist 
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efficient response from the moment of 
detection to depopulation and mainte-
nance of biosecurity after restocking. At a 
state level, the response must be facilitated 
quickly from the moment of testing to 
depopulation. However, it is not as easy as 
it seems. 

There have been more than 100 differ-
ent types of wild birds around the world 
that have been associated with Avian 
Influenza. HPAI causes severe disease and 
a high mortality rate as the virus attacks 
multiple internal organs. There are several 
warning signs including but not limited 
to soft- or thin-shelled eggs, respiratory 
distress, and stumbling or falling. The 
disease spreads quickly between the flocks 
and in most cases attacks the host within 
48-hours.

For a synchronous response, there is 
a close and timely collaboration from 
agencies on all levels of government. Once 
there is a suspected positive case the N.D. 
Animal Board of Health begins working 
with the U.S. Department of Agriculture’s 

Animal Plant Health Inspection Service 
(USDA-APHIS) in response. The flock 
is to be entirely quarantined while the 
tests are run. During this process, there is 
an exceptional amount of administrative 
labor from the associated agencies before 
depopulation can occur. It is important 
to streamline this process as quickly as 
possible to reduce the spread of the virus 
even further. The North Dakota Depart-
ment of Agriculture State Veterinarian’s 
staff named the administrative process 
one of their greatest hurdles and are in 
the process of developing creative solu-
tions for future incidents. While utilizing 
USAHERDS, a federal animal health 
reporting diagnostic system, those working 
this year’s operation identified the need 
for a system of our own. Closely tracking 
paperwork will further mitigate biosecuri-
ty impacts of all kinds. 

This work is exhausting on all levels as 
staff work long, emotional hours as they 
follow through with processes on flocks 
of all origins. Producers prove resilient 

SUCCESS STORY HIDDEN 
WITHIN HEARTBREAK FOR PRODUCERS

time and time again as North Dakota 
conditions throw unimaginable challeng-
es toward them. Although using proven 
ethical processes to battle HPAI is no 
easy feat, state and federal partnerships 
tackled them with grace and the excite-
ment to learn. Pre-staged resources from 
close surveillance allowed processes to 
move flawlessly toward continuing com-
merce as usual. 

The State Board of Animal Health 
continues to prove to the residents of 
North Dakota that our livelihood, our 
pets, and our individual health is valued 
and certainly acted upon using best prac-
tices. With close collaboration and com-
munication, the citizens of North Dakota 
can work together to combat and adapt 
to the ever-changing environment around 
us. Using practices such as close surveil-
lance, pre-staging, utilizing partnerships, 
and continued biosecurity North Dakota’s 
agricultural production and community 
will continue to thrive. 
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O n April 17, 2017, Governor 
Doug Burgum signed legislation 
separating the Environmental 

Health Section from the North Dako-
ta Department of Health to create the 
standalone Department of Environmental 
Quality. Environmental Quality became 
an official standalone agency effective July 
1, 2019.

Environmental Quality is responsible 
for safeguarding North Dakota’s air, land, 
and water resources. Their 170 employees 
work closely with local, state, and federal 
entities to address public and environ-
mental health concerns and implement 
protection policies and programs. 

Environmental Quality’s vision is for 
a sustainable, high-quality environment 
for current and future generations. The 
agency’s mission is to conserve and protect 
the quality of North Dakota’s air, land, and 
water resources following science and the 
law. In cooperation with the general pub-
lic, industry, and government at all levels, 

the department implements protective 
programs and standards to help maintain 
and improve environmental quality.

Environmental Quality has primacy for 
all environmental programs within North 
Dakota borders, except tribal and reser-
vation lands (where the Environmental 
Protection Agency (EPA) has jurisdiction). 
This means the department has:

Responsibility for ensuring that state 
and many federal environmental laws are 
implemented, and 

Authority to enforce those laws and 
related regulations. 

Spill Response Activities
Environmental Quality reviews spill 

reports submitted to the state through the 
SpillND.gov response portal. The depart-
ment partners with additional state and 
federal agencies to address those spills. The 
response may include collecting addi-
tional information, assignment to other 
agencies, field inspection, and on-scene 

coordination. Staff collect environmental 
samples of soil and water and work with 
the responsible party to monitor spill re-
mediation so that North Dakota’s ground 
and surface waters are protected. Since 
the timely response to a critical incident 
is crucial, staff are in the field five days a 
week. A staff person is also on call during 
weekends and holidays and an emergency 
line is covered 24 hours a day, seven days 
a week. 

Staff work with various industries to 
prepare for incident response actions and 
educate them on proper remediation and 
spill assessment.

Air Quality Protection
Environmental Quality is responsible 

for implementing protective programs and 
standards to help maintain and improve 
North Dakota’s air quality. Scientists, 
engineers, and technicians manage the 
implementation of state and federal pro-
grams to help ensure compliance with all 

NDDEQ SAFEGUARDS NORTH DAKOTA’S
ENVIRONMENTAL RESOURCES

AIR, LAND AND WATER
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air quality laws. The department maintains 
federal delegation for the Clean Air Act 
(CAA) programs and provides technical 
assistance on environmental matters and 
during emergency response efforts. They 
approve permits to ensure proper opera-
tions and compliance and work proactively 
with industry to address air compliance 
concerns.

Other responsibilities include:
• Evaluating permit applications
• Conducting computer modeling of 

potential impacts on air quality
• Completing compliance inspections 
• Operating an ambient air quality 

monitoring network
• Responding to complaints and air 

quality concerns throughout the 
state

• Preparing state implementation 
plans for Federal Rules, including 
the Regional Haze Rule

Regional Haze State Implementation
All states must have a Regional Haze 

Implementation Plan (SIP), required for 
implementing the CAA. Since Environ-
ment Quality has primacy, the department 
is required to develop a plan addressing 
visibility impairing emissions every ten 
years. The SIP was submitted to the U.S. 
Environmental Protection Agency for 
approval August 10, 2022.  

Environmental Quality strives to 
follow science and the law in making our 
Regional Haze SIP determinations, and 
we are grateful for the legislative support 
that enables us to do so. This same level 
of collaboration allows North Dakota to 
meet all of the national ambient air quality 
standards. Our high level of air quali-
ty is accomplished through compliance 
outreach, technical evaluations, permitting 
programs, monitoring and enforcement 
activities.

Managing Oil Field Waste
Despite recent volatility in the oil pro-

duction and recovery sector, the workload 
has continued to increase. Oil field service 
companies and other support business-
es, such as tank manufacturers, generate 
hazardous waste. Even with the slowdown 
in oil well drilling activity, the service 
and support companies remain active. 
The number of facilities that generate 

220 pounds or more of hazardous waste 
annually have increased approximately 10 
percent in the past years. New gas stations 
and truck stops continue to be built or 
expanded. Both municipal landfills and oil 
field special waste landfills deal with new 
types and significantly increased volumes 
of waste. Ionizing radiation sources and 
materials are commonly used in oil explo-
ration and production and require proper 
training and licensing for safe use. 

The generation, proper management, 
and disposal of Technologically Enhanced 
Naturally Occurring Radioactive Material 
(TENORM) continues to be a priority in 
North Dakota. TENORM is low-activity 
radioactive waste generated primarily in 
oil field exploration and production activ-
ities. It includes filter socks, tank bottom 
sludge and pipe scale. Certain types of 
fracking material can also be considered 
TENORM. Responding to illegal dump-
ing has historically taken considerable staff 
time, as TENORM is a significant public 
concern.

Environmental Quality oversees 
rejected waste loads at landfills and the 
cleanup of illegal dumpsites. However, 
these incidents have decreased since the 
department began requiring TENORM 
waste containers on all oil well sites. The 
need for safe and effective TENORM dis-
posal locations is essential. Two facilities 
are currently pursuing TENORM landfill 
permits. TENORM applications have 
generated significant public interest. En-
vironmental Quality cooperates with local 
governments, cities, and counties, sharing 
information and answering questions 
about potential TENORM acceptance at 
landfills. We educate through numerous 
public hearings and workshops to reach as 
many interested parties as possible.

Permit reviews ensure landfill design 
protects public health and the environ-
ment while county governments maintain 
jurisdiction over what land use is appropri-
ate in their communities.

Environmental Quality established a 
general permitting program in July 2020. 
This program provides consistent permit-
ting language and streamline the permit-
ting process, reducing review time while 
preserving protections for public health 
and the environment. Environmental 
Quality intends to address general 

NDDEQ SAFEGUARDS NORTH DAKOTA’S
ENVIRONMENTAL RESOURCES

AIR, LAND AND WATER

permitting for land treatment of petro-
leum contaminated soils through this pro-
cess. Developing a comprehensive general 
permit would ensure a clear and consistent 
remediation.

Environmental Quality reinforces its 
mission for a sustainable, high-quality 
environment through science, collabo-
ration, and innovation. The department 
values state, federal, tribal, industry, and 
community partnerships. They strive to 
be accessible to customers, transparent in 
operations, and accountable for decisions.

Jennifer Skjod is a Public Information 
Officer with the North Dakota Department of 
Environmental Quality. She established the 
first Environmental Quality public infor-
mation program after working at the North 
Dakota Department of Health and the North 
Dakota Supreme Court. She is a member of 
the state Environmental Justice team.

NDDEQ Environmental Scientist 
Taylor DeVries inspect remediation at 
a salt water spill site.
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MITIGATION SPOTLIGHT

A s part of the 2018 Pre-Disas-
ter Mitigation Grant Program 
(PDM), which is a nationally 

competitive grant program, the City of 
Mandan was approved to purchase and in-
stall emergency generators at two (2) city 
operated lift stations. These lift stations 
are located at 40th Avenue SE and Sun-
set Drive NW, which served a combined 
1,569 metered accounts at the time of 
application.

These generators will help protect 
Mandan residents from long-term power 
outages by supplying emergency power 
to two of their wastewater lift stations.  
Long-term power outages to lift stations 
can be devastating to the residents, busi-
nesses, and local economy.  As an example, 
wastewater could start backing up into 
homes and businesses, causing property 
damage and creating environmental haz-
ards.  These generators will provide much 
needed insurance against power outages 
and can provide peace of mind.

As of June 21, 2022, this project was 
closed by NDDES and FEMA.  The 
final cost of the purchase and installation 
of generators at the two lift stations was 
$309,843.25.  NDDES is proud of the 
long-term benefits the generators will 
provide to the City of Mandan.

INCREASING A COMMUNITY’S RESILIENCE

Through the Pre-Disaster Mitigation Pro-
gram, upgrades were made to the lift station 
on 40th Ave SE in Mandan, ND, top, with 
new generators, bottom, to protect residents 
from long-term power outages.
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Hope Brighton,
NDDES Mitigation Planning Specialist 

 

A s the environment changes, farmers and ranchers closely 
monitor weather conditions and patterns. Long-term 
climate conditions are impacting farmers and ranchers 

now more than ever encouraging them to utilize new forms of 
crop and livestock management. Many are choosing to utilize 
crop rotation and livestock integration to reap benefits such as re-
duced soil erosion, improved soil biodiversity, increase soil nutri-
ent retention, and expanded soil water-holding capacity (Sedivec, 
Meehan, & Berti, 2020). Researchers across the United States are 
exploring soil health and production benefits as cropland man-
agement methods become more popular.

Dryland regions cover over 40% of total global land area, 
housing nearly two billion of people with a nearly a quarter allo-
cated to cropland; much of North Dakota can be classified into 

RESEARCH POINTS TO SUCCESSES, PROPER USE
OF CROPLAND MANAGEMENT TOOLS

STRENGTH FROM THE SOIL

this statistic (Liebig, et al., 2022). With predicted increases of 
aridity in climate, warming, and human population growth there 
is significant risk as there are continued negative impacts to soils 
highlighting the importance of integrating cropland management 
practices. Experts from the U.S. Department of Agriculture - 
Agriculture Research Service (USDA-ARS) Northern Plains 
Research Laboratory located in Mandan, N.D., highlight the 
importance of crop diversification through the benefit of in-
creased biomass that are particularly helpful in reduced tillage 
cropland. Using manure from livestock will also enhance the bio-
diversity within the soil allowing for nutrients to breakdown to 
be used in further nutrient cycles of plants (Liebig, et al., 2022). 
Keeping a continuous cycle of plant life in the soil helps with 
carbon sequestration working to reduce the already heightened 
levels of carbon in the atmosphere. This is only one great example 
of implementing sustainable mitigation actions. 

Understanding sustainable crop and livestock management 
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RESEARCH POINTS TO SUCCESSES, PROPER USE
OF CROPLAND MANAGEMENT TOOLS

STRENGTH FROM THE SOIL

practices provides opportunities for increased resilience to natural hazards in North Da-
kota. Research findings emphasize the importance of proper usage of crop management 
tools as there are possibilities of negative impacts from malpractice or misunderstanding. 
Noting the timing and type of cover crop is essential for success. One example is for fall 
cover crops, is dependent on adequate soil moisture at seeding or a rainfall following 
seeding (Sedivec, Meehan, & Berti, 2020). Integrating late fall cover crops serves to lock 
in moisture and provide a barrier to harsh winter winds. There is value is preventing soil 
erosion as the soil is losing valuable nutrients while also worsening air and water quality. 

 There are also several points of observation and management to  evaluate to ensure 
that livestock are receiving the proper nutritional needs while also recycling nutrients 
to enhance soil health. When considering adopting regenerative agriculture practices 
it is important for farmers and ranchers to consider including the cost and conditions 
required for a successful cover crop yield. Utilizing minimal tillage practices increases the 
stability of the aggregate or biomass that remains on the top of the soil. These practices 
impact the pore spaces in the soil allowing for the infiltrate and retain water to benefit 
both drought and flooding conditions. There are also fossil fuel benefits for livestock 
producers as there is less required hauling of resources (Sedivec, Meehan, & Berti, 2020). 
When considering introducing regenerative agriculture it is important to consider sever-
al factors to understand which practices may benefit the production the most. 

Liebig (2022, pg. 13) notes, “Future investments fostering the development of 
well-functioning soils throughout the region will improve economic and social well-be-
ing of communities through sustained delivery of ecosystem services and increased 
adaptive capacity for managing environmental change.” Understanding the key elements 
of cropland and livestock management provides capacity for resiliency building on an 
operational basis. A Bismarck local, Gabe Brown, has implemented regenerative agricul-
tural practices on his ranch and shares his successes in the next article. 

Refer to North Dakota State University (NDSU) Extension and to the USDA-ARS 
Northern Great Plains Research Laboratory for specific guidelines and recommendations on 
cropland and livestock management practices. 

 

Climate Resiliency through Regenerative Agriculture
Gabe Brown is an agricultural trailblazer combating climate one move at a time. After 

growing up within the city Brown started his story in agriculture with a familiar club 
known as the Future Farmers of America (FFA) and moved on to purchase land from 
his wife’s parents. From learning the conventional production model for agriculture and 
livestock Brown continually asked, “Why?” This started the journey toward restoring 
soil health evolving the field of agriculture and eventually operating Brown’s Ranch and 
Understanding Ag. 

Through formal education and seeking 
advice from other pioneers of soil health, 
Brown was able to understand a new way 
of farming. Working with nature instead 
of against it using the five principles of soil 
health overall produces a more profitable 
yield, foods higher in nutrient density, and 
ultimately promotes climate resilience. The 
N.D. National Resources Conservation 
Service has implemented five principles 
that the Soil Health Foundation sup-
ports. These principles are also featured in 
Brown’s book Dirt to Soil:

1. Armor the Soil Surface: Allow-
ing plant residue to remain on 
the soil not only acts as a barrier 
against weather and weeds but 
also catalyzes the biology within 
the soil. Armoring the soil with 
organic matters naturally cools the 
temperature of the soil leaving a 
dramatic impact on plant health. 

2. Limit Disturbance: Limiting 
mechanical, chemical, and physical 
disturbance to allow nature to com-
plete the natural cycles. Brown cites 
Dirt: The Erosion of Civilization by 
Dr. David Montgomery noting that 
tilling immediately destroys soil ag-
gregate, significantly decreases wa-
ter infiltration rates, and accelerates 
the breakdown of organic material. 
Artificial chemicals impact the 
naturally occurring microorganisms, 
therefore, disrupting the surround-
ing ecosystems and human health; 
simply put fertilizers are making 
our plants less hardy and therefore 
more vulnerable to stress. 
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3. Build Diversity: Planting a diverse group of plants to 
include crops in cool-season grasses, cool-season broad-
leaves, warm-season grasses, and warm-season broadleaves 
create a healthy balance of carbon: nitrogen ratios. Having 
an optimum soil ratio allows for microorganisms such as 
fungi to decompose plant residue more quickly therefore 
cycling nutrients for the next crop. 

4. Keep Living Roots in the Soil: Keeping plants in the soil 
year-round provides a continuous cycle of converting solar 
energy into biological energy. Roots aid in both absorption 
and retention of moisture. This principle is one of the most 
important that a farmer can implement. 

5. Integrate Animals: With most grazing animals removed 
from our natural grasslands keeping animals present in the 
agricultural landscape offers opportunities for plants to 
photosynthesize more and pump more carbon into the soil 
compared to a plant that was not grazed. Having multiple 
species of grazing animals also increased the profitability 
of the operation. 

Brown has found that using cropland and livestock manage-
ment benefit the profitability and quality of his products have 
increased while also adding a natural barrier to serve as a natural 
form of mitigation. Having plants that are hardy decreases overall 
loss when there are extreme weather events and increase resiliency 
in the long-term. In Dirt to Soil Brown discusses the impacts 

of extreme summer storms on his own ranch in the beginning 
and the detrimental impacts on his production. As soil health is 
advanced while regenerative practices come to fruition Brown’s 
Ranch becomes more climate resilient every day. 

When interviewing Brown, he highlighted a success story 
from an Understanding Ag client residing in North Carolina. 
He shared that the farmer had experienced impacts of Hurricane 
Florence but had regenerated soil with expedited infiltration rates 
that was able to be planted within two weeks, while neighboring 
farmers awaited receding flood waters. Using this example as a 
best practice for North Dakotan farmers is highly valuable. As 
the seasons come and go eastern North Dakota faces flooding 
on a regular basis. Having soils with the ability to infiltrate water 
quickly and maintain water levels into the long summer months 
can mitigate both flooding and late season drought. 

As we adapt to our changing climate we must work to achieve 
“common ground for common good.” We must work to actively 
educate ourselves and neighbors on how to mitigate the extreme 
weather swings furthering positive societal change catalyzing re-
silience in our communities. Having agricultural advocates in the 
spaces that are building and implementing policy will positively 
impact generations to come. To learn more about Gabe Brown 
check out Understanding Ag and read Gabe Brown’s book Dirt 
to Soil.
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W ildfires are one of North 
Dakota’s sizable hazards and 
continue to be an ongoing 

battle threatening life safety, critical infra-
structure/property, and the environment. 
Significant sources of wildfires include 
inadequate measures for controlled burns, 
smoking, sparks from farm machinery or 
trains, and lightning. Wildfires can leave a 
path of destruction, but they also serve as 
an agent of rehabilitation for some of our 
landscapes, offering transformation and 
renewal. They are an essential component 
in nature and because of this, wildfire will 
continue to pose risks. 

To mitigate risks resulting from wild-
fires, the North Dakota Forest Service 
(NDFS) has been conducting hazardous 
fuels reduction work. The Deep Creek Fire 
on September 4, 2004, kickstarted this 
initiative in North Dakota. With enough 
ground fuel such as grass, leaves, and de-
bris, the wildfire climbed into the canopy 
of pine trees in Slope County and resulted 
in a stand-replacing disturbance causing 
little to no pine tree regeneration. A fire 
spreading from treetop to treetop inde-
pendently of a surface fire is known as a 
crown fire. According to the National Park 
Service, crown fires are the most intense 
type of fire and often the most difficult to 
contain. They require strong winds, steep 
slopes, and a heavy fuel load to contin-

ue burning. This extreme fire behavior 
observed during the Deep Creek Fire 
was caused by a combination of the large 
accumulations of fuels, weather conditions, 
topography of the Badlands and charac-
teristics of the pine trees that changed the 
dominant cover type from ponderosa pine 
to grass. 

Much like our communities in North 
Dakota, there is resiliency and adaptivity 
within our forests. Of the species of trees 
in North Dakota, ponderosa pine trees are 
well adapted to frequent, low-intensity 
fires, and they make up roughly 4,000 
acres in southwest North Dakota. After 

a wildfire occurs, a new forest is created 
from seeds produced by remaining trees, 
so crown fires that kill all the trees in an 
area keep the landscape from regenerating 
naturally. Forests can tolerate fires that 
stay on the ground, but once it intensifies 
through mature trees they are likely to be 
killed. These trees shelter wildlife, provide 
food, and absorb large amounts of water 
that would otherwise inundate the land. 
Historically, ponderosa pine stands faced 
low to moderate surface fire severity every 
3-45 years depending on the region. A his-
torical stand, which is the composition and 
structure of the ecosystems in a floodplain 

GROWING MITIGATION
FUELS REDUCTION PROJECT STRENGTHENS
RESILIENCY TO WILDFIRES
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forest, consists of uneven, aged trees with some being 400 years old, yielding between 
12-40 trees per acre. As the land in North Dakota became drier, these ancient forests 
experienced not only regular but catastrophic fires. Grasslands became dominant as these 
impacts shifted over the landscape, leaving fewer forest stands remaining. According to 
the United States Department of Agriculture (USDA) Forest Service, North Dakota has 
roughly 823,406 acres of forest land, or about two percent of the total land area. An es-
timated 379 acres of forest land is disturbed annually by fire. In addition, North Dakota 
has an estimated 796,878 acres of trees, such as windbreaks and conservation plantings, 
outside of forests. These trees protect our farmsteads, cattle, and fields from wind, and are 
also vulnerable to wildfire. Grasslands may outweigh forests in the state, but these forests 
contribute extensively to the biodiversity of this land and contribute to an annual stream 
of valuable ecosystem services such as erosion protection and carbon sequestration. To 
ensure the longevity of our environment, the surviving forests should be maintained as 
North Dakota is naturally wildfire prone. 

Beginning in 2005, NDFS started orchestrating their hazardous fuel reduction work 
near Amidon in Slope County. This work consists of using mechanical thinning treat-
ments done by the NDFS fire crews. Chainsaws are used for felling, bucking, and remov-
ing excess tree limbs to reduce ladder fuels or vegetation that serves as a link between 
the grass and treetops. Skid loaders assist with stacking materials to be burned. Since 
ponderosa pines are prolific seed-producers, many areas are now seeing ponderosa pine 
stands of 600-800 per acre where forest remains. Dense areas of ponderosa pines may 
be hindered without some form of management and will show signs of stress as they 

mature. Some concerns that are beginning 
to surface through these forests include 
porcupine damage and small suppressed 
trees that are struggling due to over-com-
petition. Removing the young trees and 
thinning will help ensure mature trees 
remain healthy. Pine engraver beetles 
otherwise known as, ips, are present but 
in low numbers. These beetles attack weak 
and damaged trees. Dead wood builds 
up in these stands providing ideal areas 
for these beetles to thrive. They are also 
attracted to the piles of materials removed, 
otherwise known as slash. If the beetle 
populations get large enough they will 
begin to attack healthy trees. To mitigate 
this risk, the slash piles are burned. These 
beetles are not invasive but can become 
overpopulated when doing fuel reduction 
work. Roughly one tree per acre will be 
infested per year encouraging NDFS to 
reduce dry fuel buildup. According to 

FUELS REDUCTION PROJECT STRENGTHENS
RESILIENCY TO WILDFIRES

Left, a typical unmanaged ponderosa pine stand in southwest North Dakota. Tree crowns are touching, there is continuous fuel from the forest 
floor to the crowns of the trees, and there are heavy downed fuels. Above, the Deep Creek fire area thirteen years later in 2017. There is no natural 
ponderosa pine regeneration except in close proximity to the surviving trees.
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the USDA-USFS burn plan, it is required that there must be at 
least two  inches of snowfall accumulation on the ground before 
burning debris accumulation. NDFS will conduct slash burnings 
as they deem appropriate. This safety measure is to reduce the risk 
of additional fire starts since it can become a larger problem if 
not done correctly. The fire teams are multipurpose crews moving 
from season to season. Fire season traditionally runs from spring 
to fall, but crews also work the winter months burning these piles 
during the “off ” season. “Reducing the density of the stand is the 
best way to keep the trees as healthy and vigorous as possible. This 
will improve the growth rates of the residual trees, plus it will pre-
vent endemic levels of insect and disease from reaching epidemic 
levels,” states Peter Warmuth, NDFS Fuels Technician. These 
actions have successfully decreased the number of detrimental 
fires while fostering the restoration of natural ecosystems. 

The land is maintained at all levels (private, state, federal) and 
these efforts have become collaborative. Lezlee Johnson, NDFS 
Forestry and Fire Management Team Leader shared, that the 
working relationships among the whole community partners 
have grown exceptionally. Private landowners have expressed 
their satisfaction with completed nearby fuel reduction actions 
and have requested to expand the scope of projects for assistance. 
NDFS has had great success with meeting goals and dramatically 
reducing fuel loads that carry catastrophic wildfire. “The Forest 
Stewardship Program prepares Forest Stewardship Plans for every 
private forest landowner whose property we work on. There are 
comprehensive plans that help forest landowners actively manage 
their forests, keep their land healthy and productive, and meet 
their individual goals,” Lezlee said. The ponderosa pine stands in 
southwestern North Dakota are often grazed, a practice that is 

not compatible with other forest types within the state. Thinning 
the pine stands improves the forage available for cattle along with 
reducing the risk of wildfire. A new opportunity recently came 
along in conjunction with the US Forest Service (USFS). NDFS 
was invited to join the USFS to coordinate through the Good 
Neighbor Authority program that led to the expansion of opera-
tions to federal land. Actions such as felling, and piling are done 
according to the prescriptions found in the management plan 
for each property. Current fuels mitigation projects include work 
on private land and Little Missouri National Grasslands. NDFS 
has also been invited to do hazardous fuel reduction work within 
Theodore Roosevelt National Park to assist with juniper removal. 
These collaborative and cross-boundary efforts, together, serve to 
improve ecosystem health and resilience, while reducing the risk 
of loss to wildfire for all. 

Ultimately, these current actions support the most cost-effec-
tive way to protect and sustain our remaining forests in North 
Dakota. Wildfire can impact our daily lives in numerous ways 
whether it be air or water quality, lack of resources to support 
firefighting efforts, along with other extensive losses/challenges. 
Risks will always remain, but through mitigation actions, we can 
protect our communities with the support of partnerships. Haz-
ardous fuel reduction work is just one of the many valuable proj-
ects taken to ensure a safe and resilient North Dakota. Honoring 
and protecting our environment remains imperative. 

Katie Leitch, NDDES-HLS Planning Specialist, collaborated with 
Ryan Melin, Lezlee Johnson, and Peter Warmuth to fully understand 
the scope of this project, while also discovering more about the vastness 
of North Dakotas landscapes and its history. 

A hazardous fuels 
mitigation thinning 
project carried out 
within a ponderosa 
pine stand before 2017. 
The stand is at optimal 
density for forest 
health, and downed 
fuel and ladder fuels 
are scarce. 



A LAND OF EXTREMES

Dust blows across Interstate 94 May 2021 near Valley City, 
North Dakota, due to the dry drought conditions across the state.

N orth Dakota can be character-
ized as a land of extremes when 
it comes to weather and climate, 

with potentially extreme heat in the 
summer to extreme cold in the winter, and 
severe thunderstorms in the summer to 
intense blizzards in the winter and early 
spring. Observed and projected warming 
of average temperatures across North Da-
kota are likely to impact the frequency and 
extent of the weather and climate extremes 
the state experiences in the future.

The State Hazard Mitigation Team’s 
Climate Change Committee is analyzing 
weather patterns to determine impacts on 
North Dakota’s Hazards and Threats.

Since the beginning of the 20th century, 
average temperatures have risen more 
than 2.6 degrees Fahrenheit across the 
state. Warming of the average annual 
temperature is projected to continue, with 
the magnitude of warming dependent 
upon the level of future greenhouse gas 
emissions. While warming temperatures 

STATE HAZARD MITIGATION TEAM EXAMINES
IMPACT OF CLIMATE PATTERNS ON ND

have been noted during all four seasons of 
the year, the most significant warming has 
occurred during the winter months, which 
can impact weather and climate conditions 
year-round. 

Warming temperatures generally 
coincides with increasing moisture in the 
atmosphere for precipitation. Because of 
this, there has been an observed increase in 
the number of extreme (2-inch) precipi-
tation events across the state since 1990, 
and this increase is projected to continue. 
Despite the lack of an observed trend thus 
far, the amount of precipitation during 
the winter months is also projected to 
increase due to similar reasoning. While 
not correlated to decreasing snow events 
and amounts, more rain and freezing 
rain events will be possible across North 
Dakota during the winter due to a warmer 
atmospheric column. When it does snow, 
heavier, wet snow can be expected with an 
increased water content.

Despite the projected increase in annual 
average precipitation, droughts are expect-
ed to continue, and are likely to increase 
in both frequency and extent. This is due 
to more precipitation falling during the 
winter months and warmer summertime 
temperatures leading to increased evapo-
transpiration and drying of soils. With the 
increasing evapotranspiration, increases 
in wildfire extent and frequency are also 
expected due to the further drying of vege-
tation which serves as fuel.

Brandon Gale, a meteorologist with 
the National Weather Service, assisted the 
NDDES Planning staff during 2021-2022, 
serving an internship for his emergency man-
agement graduate studies. Brandon updated 
the Enhanced Mitigation Mission Area 
Operations Plan Baseline Climate Analysis.
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June 7-11, 2021 – Severe Summer Storm/Overland Flooding
• Storms produced tornadoes, up to baseball-size hail, 

damaging winds of up to 93 miles per hour and torrential 
rainfall that led to overland flooding, which was exacerbat-
ed by dried-out, nearly impermeable topsoil.

• Gov. Doug Burgum requested a presidential major disaster 
declaration for the series of storms that resulted in more 
than $2.3. million in damage to roads and other infrastruc-
ture. Eight counties were included in the request: Burke, 
Divide, Emmons, Grant, Kidder, LaMoure, Sioux and 
Williams.

March 15, 2020 – April 30, 2021 – COVID-19 Response 
The State Unified Command team was originally stood up 

on March 15, 2020, to respond to the COVID-19 pandemic. 
Through the incident command structure, the N.D. Department 
of Health (NDDOH), N.D Department of Emergency Services 
and other state, local and tribal agencies collaborated to devel-
op effective structures, processes and resources for the state’s 
whole-of-government response to the pandemic.  

When active COVID-19 cases began to decline and the ND 
Smart Restart was launched, the Unified Command was scaled 

NDDES assisted in facilitating training with the North Dakota Forest Service and providing equipment for members of the 
North Dakota National Guard in May so the Soldiers could support the state’s response to wildfires in 2021.

THE PLACE WHERE COORDINATION,
DISASTER RESPONSE COINCIDE

N orth Dakota has had its share of disasters with 42 federal 
declarations since 1993 and many more disasters that do 
not meet federal thresholds but nonetheless adversely 

impact our state residents and visitors. 
The State Emergency Operations Center (SEOC) supports 

our local and tribal responders and their communities when a 
hazard or threat endangers lives and causes damage. The N.D. 
Department of Emergency Services (NDDES) staff has coordi-
nated state response from the SEOC for a number of wildland 
fires, hazardous materials spills, potable water shortages, missing 
persons, Public Alerts, downed/missing aircraft, train derailments, 
flooding, severe winter storms, tornadoes, power outages, hail, rain 
and high-wind storms that produced significant property damage 
and threatened lives.

Following is a summary of key events that occurred during 
2021, including the pandemic which began in 2020:

Hazardous Materials Incidents
Between January 1, 2021, and December 31, 2021, NDDES 

received 909 hazardous materials incidents reported through the 
State’s Unified Spill Reporting System (Hazconnect).



• Resilience in a Changing Environment •

back in June 2020 and transitioned primarily back over 
to the NDDOH with NDDES in a support role. Due to 
an increase in the COVID-19 positivity rate and un-
certainty caused by large community events; expanded 
business activity and the restart of school; along with the 
possibility of a vaccine launch later that year, the changing 
environment required a whole-of-government response 
and holistic incident management.  For that reason, the 
Unified Command was expanded in late August 2020.  

NDDES staff spent most of their time engaged in 
COVID-19 response-related activities to include testing, 
staffing, school reopening, logistical coordination, incident 
action and contingency planning, incident management 
facilitation and participation in daily meetings.  On April 
30, 2021, the Governor lifted the state emergency at 
which time the State Unified Command was decommis-
sioned and transitioned back to the NDDOH.

2021 Drought and Wildland Fire Season
Fire season in North Dakota, which typically begins 

in April, began early in 2021 with the Windy Fire, near 
Lemmon, South Dakota, on Jan. 14. It burned approx-
imately 7,000 acres on the North Dakota side of the 
border and 10,000 acres on the South Dakota side. As 
of Aug. 18, 2021, North Dakota had experienced more 
than 2,000 fires burning over 120,000 total acres; this is 
compared to just over 900 fires for a total of about 12,000 
total acres in 2020.  Historic drought conditions only 
increased the size and intensity of fires in 2021.

NDDES participated in State Wildland Fire and 
Drought Unified Command through which staff collab-
orated with the N.D. Forest Service, N.D. Department 
of Agriculture and other state, local and tribal agencies to 
coordinate preparedness and response-related activities.

Some dramatic improvements leveraging technology, 
however, were generated during NDDES’s involvement 
in response operations. One of those innovations was a 
GPS-configured wildland fire dashboard that provided 
leaders, planners and firefighters with better situational 
awareness. It was the first time data could be compiled 
through reports from local emergency managers and 9-1-
1 calls, as well as historical data from the Integrated Re-
porting of Wildland-Fire Information (IRWIN) system 
used by fire departments.

NDDES also initiated a program to augment the 
state’s firefighting capabilities and resources by creating 
a wildland task force for the state. The task force concept 
was adopted to allow local fire departments the ability 
to respond outside their jurisdictions, if needed. Depart-
ments that volunteer will coordinate directly with the 
Forest Service to preposition personnel and equipment for 
any potential state wildfire suppression missions.

NDDES also partnered with the N.D. Forest Service 
and N.D. National Guard to train a cadre of Soldiers to 
augment the Forest Service and bolster their resources.

Large Fire/State Support Activities:
• Windy Fire ( January 14) – 7,000 acres on N.D. 

side/10,000 acres on S.D. side 
• Medora Fire – 3,000 acres 
• Horse Pasture Fire – 5,000 acres
• Roosevelt Creek Fire – 4,603 acres
• Mandaree Fire – 9,803 acres
• Manning Fire – 1,800 acres

Emergency Management Assistance Compact Support
The staff trains, facilitates and evaluates resource requests 

from other states through the Emergency Management 
Assistance Compact (EMAC), a state-to-state mutual aid 
agreement, of which North Dakota is a member. During 
the year, North Dakota deployed the following resources via 
EMAC:

• Montana Wildfires – Wildland firefighting boots 
from NDDES cache

• California Wildfires – MQ-9 Crew Support from 
N.D. Air 

       National Guard
• Louisiana Hurricane Response – Structural firefight-

ers from Williston, Dickinson and Bismarck Rural 
Fire Departments

THE PLACE WHERE COORDINATION,
DISASTER RESPONSE COINCIDE
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