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Last winter, our State Hazard Mitigation Team packed their 
emergency kits (of course!), kicked the tires on our agency 
vehicle, washed the windows and set off on a cross-state 
road trip to talk to community leaders about mitigation 
strategies to lessen disaster impacts. Those miles on North 
Dakota’s highways and interstates resulted in a video titled 
“Mitigation Matters in North Dakota.” While each person’s 
story made a strong case for mitigation, Shawn Kessel, chief 
operating officer and deputy commissioner for the N.D. 
Department of Commerce, had one which stood out. He 
stressed how important it is to establish partnerships and 
encourage collaboration for effective mitigation strategies 
— something our State Hazard Mitigation Team gets better 
at each year.

“You can’t properly respond to an emergency, whether 
that’s in a response effort or a mitigation effort, alone,” he 
said. “You have to have partners and they need to be willing 
partners.”

Shawn, of course, knows this from his previous experi-
ence as city administrator for the Cities of Wahpeton and 
Dickinson. In Wahpeton, he saw how the Red River could 

harass and intimidate communities into sandbagging and 
flood preparation on an almost annual basis. Because its 
residents contended with the volatile river almost annually, 
the City of Wahpeton worked with the U.S. Army Corps of 
Engineers to develop a permanent flood protection plan.
Pew Charitable Trusts has said that for every dollar spent on 
mitigation activities in North Dakota, an average of $6.54 is 
saved. We know that Wahpeton’s flood project has saved 
money, but it also has saved time and resources.

“… response time to a future event is so much more re-
duced because they have flood walls in place. They literally 
bring these large barriers and drop them into place and 
now there’s protection. It takes an hour (to set up), where 
you never would’ve had that before,” Kessel said. “You’d 
be building a levee, you’d be finding dirt, you’d be finding 
clay; it would take a day, a week. You’d have to have that 
much pre-planning. Now, because of the engineering that’s 
involved, it takes an hour.”

Attitudes about the Red River also have changed within the 
community, and that goal was intentional with the flood 
protection project. Mitigation can help revitalize areas in a 
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Shawn Kessel, chief operating officer and 
deputy commissioner for the 
N.D. Department of Commerce shares
mitigation success stories from his time as
city administrator for the Cities of
Wahpeton and Dickinson, North Dakota.
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community that may have previously stoked anxiety. 

“(The Red River) had become this monster that divided the 
North Dakota communities of Wahpeton and Breckenridge 
(Minnesota), and everyone was scared of it because you 
didn’t know if it was going to inundate your house or your 
business or your life,” Kessel said. “It was so regular that 
people began to not appreciate what a river can bring to 
the community in terms of vibrancy.”

To allow people to engage with the river in a different way, 
a walk bridge over the top of a levee was constructed. Fam-
ilies now can use that area for biking, jogging and fishing. 
There’s even an area to go tubing on the waterway. This 
kind of endeavor shows why mitigation matters in North 
Dakota. Mitigation can protect communities, make them 
better places to live and make residents more resilient.

WORKING AS ONE FOR MITIGATION
This past winter in North Dakota was ranked among the 
most extreme in nearly 150 years of record keeping, ac-
cording to the Accumulated Winter Storm Severity Index. 
Many communities experienced record-breaking or near 
record-breaking snow amounts. Dickinson broke its all-time 
record and Bismarck was only a fourth-inch shy of topping 
its all-time mark of 101.6 inches from 1996-1997. The deep 
snowpack covered the entire state and, eventually, it all had 
to melt. As the central coordinating agency for disasters in 
the state, the North Dakota Department of Emergency Ser-
vices (NDDES) was expecting some challenges with flooding 
during the spring. Mitigation came to the rescue.

The flood season would have been a more challenging re-
sponse, if not for years of collaboration and planning at the 
local, tribal, state and federal levels. Many cities along the 
major tributaries, such as the Red River, have constructed 
flood walls, diversion projects and other projects to harden 
defenses and increase resiliency. 

That work continues today. As you’ll read about later in 
this report, NDDES was notified in August that about $73 
million in federal funds for North Dakota hazard mitigation 

projects were selected for further review under FEMA’s 
Flood Mitigation Assistance (FMA) and Building Resilient 
Infrastructure and Communities (BRIC) grant programs for 
fiscal year 2022. About $64 million of that federal funding 
is anticipated to be allocated for two FMA projects in the 
Bismarck-Mandan area, which will provide protection from 
flooding impacts for nearly 20,000 residents.

This was a significant achievement not only for our NDDES 
Recovery and Mitigation Section, but also for the Cities of 
Bismarck and Mandan and the planners who helped devel-
op the applications. The biggest winners were the residents 
of these communities, who will be better protected from 
potential Missouri River floodwaters for years to come. Ad-
ditionally, the project will allow Flood Insurance Study maps 
to be modified to remove properties from the 100-year 
regulatory floodplain, saving homeowners on the cost of 
mandatory flood insurance requirements.

Further, there were two additional projects selected under 
FEMA’s BRIC program. These included wastewater system 
upgrades for the Cities of Lincoln and Fessenden and its 
surrounding areas. These projects will directly benefit about 
9,000 North Dakotans.

As we make these incremental improvements through mit-
igation, our state becomes more resilient to disasters and 
lives are improved. We could not do this without our entire 
State Hazard Mitigation Team. The group touts represen-
tation, actions and participation across multiple sectors of 
government and various agencies. To name a few, we’ve 
welcomed membership from N.D. Indian Affairs; our tribal 
nations; N.D. Health and Human Services; N.D. Department 
of Water Resources; N.D. Department of Transportation; 
N.D. Forest Service; N.D. Department of Environmental
Quality; N.D. Geological Survey; N.D. Department of Agri-
culture; N.D. Game and Fish; N.D. Parks and Recreation; U.S.
Geological Survey; North Dakota State University Extension;
and the American Red Cross, to name a few.

PREPARING FOR THE FUTURE TODAY
Flooding obviously isn’t the only hazard we have to be 



The N.D. Department of 
Emergency Services 
Strategic Communications 
Section created the 
“Mitigation Matters” video to 
showcase local success stories 
about mitigation. The video 
was share with the State 
Hazard Mitigation Team, 
which is comprised of more 
than 80 local, tribal, state, 
federal, non-governmental 
and private organizations. 
Watch the video at: 
bit.ly/46xfNMm

Darin Hanson was appointed the Homeland Security Division 
Director on Jan. 10, 2022. He previously served as the Critical 
Infrastructure Program and Security Manager with the North 
Dakota State and Local Intelligence Center (NDSLIC).

Hanson holds a Bachelor of Science in Business and an MBA 
in Management from the University of Mary. He is a gradu-
ate of the Naval Postgraduate School’s Center for Homeland 
Security and Defense Masters in Homeland Security Program. 

prepared for in North Dakota. Living 
in a state with extreme weather vari-
ability requires persistent planning 
and deliberate preparedness by our 
citizens. In addition to severe summer 
and winter weather, we also face threats 
from things like cyberattacks, wildfires, 
drought, dam failure, hazardous mate-
rial releases and even space weather. 
More concerning is that emergencies 
triggered by these hazards can happen 
at any hour, day or night.

This past year, the State of North Dako-
ta took steps to bolster 24/7 situational 
awareness, emergency readiness and 
coordination between local, tribal, state 
and federal agencies. Having accu-
rate and more timely information is a 
mitigation strategy. It allows leaders to 
make better-informed, response-driven 
decisions. This is imperative saves time, 
and time saves lives and money. 

This is why NDDES this year began the 
process of standing up a Watch Cen-
ter to provide a 24/7 capability and an 
initial all-hazards incident coordination 
apparatus for emergencies. This en-
deavor officially began in October 2022 
when NDDES hired its first Watch Cen-
ter officer. Since then, we worked with 
lawmakers during the 68th Legislative 
Assembly to pursue full-time equivalent 
positions to staff this operation. We are 
on track to being fully staffed by the 
end of the year.

Watch Center operators will scan 
information day-to-day from multiple 

data sources to identify actionable incidents in North Dakota. Some of these 
data sources would include flood gauges, road closures/incidents, Comput-
er-Aided Dispatch (CAD), an open-source monitoring tool, weather, hazardous 
material incidents, camera systems, river gauges, dark web monitoring and oth-
ers. This material will allow staff to quickly assess threat and incident informa-
tion to either make notifications to appropriate agencies or initiate immediate 
response actions.

By consolidating this data, we also can leverage automation, AI and machine 
learning to better predict future incidents and provide rapid assessment and 
alerting.

What’s most important about this initiative is that it will be a shared 24/7 capa-
bility for agencies in North Dakota. As the Watch Center concept grows, we will 
identify more opportunities and efficiencies for collaborating with our partners 
and stakeholders. The Watch Center will be a hub for all other state agencies 
requiring a 24/7 capability. 

Based on past emergencies and disasters, the N.D. Department of Transporta-
tion, N.D. Department of Water Resources, N.D. Information Technology and 
N.D. Highway Patrol all will benefit from a shared common operating picture
and information analysis.

We know that disasters are now becoming more frequent, longer in duration, 
more complex and more expensive. What we do ahead of time to mitigate se-
verity becomes even more important. North Dakotans are already working to-
gether to strengthen our state to lessen impacts from disasters and to develop 
thoughtful mitigation strategies. Our efforts today matter most for our state’s 
future generations as we work toward a safe, secure and resilient North Dakota.





Greg Gust, staff meterologist, visits with attendees at a mitigation 
open house at the Bismarck Veterans Public Library.
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By Gregory Gust, Meteorologist, 
North Dakota Department of Emergency Services
Division of Homeland Security

Ask any group of state residents how they would describe 
North Dakota’s weather to people from other states or 
countries, and you’re likely to hear, “It’s so variable,” “It’s 
always changing,” or “It’s pretty extreme.” And perhaps, 
“It can get really cold” but “Summers are nice!” The word 
“windy” may not come up as often on a first go around, but 
usually does after asking, “What else?” Perhaps wind is so 
pervasive in North Dakota that we take it for granted. 

The Trouble with Normal, in ND it just isn’t.

The most common descriptors found in public access print 
describe North Dakota as having a continental climate, with 
cold winters and mild (sometime hot) summers, done! One 
may find an accompanying chart or graph of average high 
and low temperatures in July and January, maybe even for 
each month of the year, along with an average annual pre-
cipitation. It’s rare to find comments on average snowfall, 
and rarer still to uncover how long the ground may remain 
covered in snow. In other words, our climate is likely to be 
described in very general or average terms - what is often 
referred to as normal. Such terminology permeates tourism 
brochures but also trickles into our planning documents.

From a Hazard Mitigation perspective, this is a problem!  
For starters, very few of our natural hazards and virtually 
none of our disaster declarations are the direct result of 
a normal July day with an average high temperature of 
82oF, or a normal January day with an average low of 0oF. 
Throughout much of the year, the weather conditions which 
we actually experience on any one day are far from “aver-
age” for that day.  

Instead, in July we’ll often have 3-4 days with daytime highs 
pushing from the mid-90s towards 100oF, and with swelter-
ing nighttime low temperatures hovering in the 80s, finally 
dropping into the 70s by morning. All this might often be 
followed abruptly by cool, cloudy, and windy days with 

highs barely struggling into the 60s or 70s. By the way, that 
average of several days of vastly differing extreme condi-
tions results in a climatologically average or “normal” week. 
And perhaps a squall-line came through in the middle of 
that week, with damaging downburst winds, heavy rains, 
hail, and maybe an embedded tornado or three!

Such a summertime heat wave may be accompanied by 
widespread power outages, worsening drought, wildfire 
breakouts, episodes of poor air quality, and maybe a spike 
in heat or air quality related health issues. That squall line 
passage which may eventually usher in a cooler and drier 
airmass may also result in widespread structural damages, 
flash flooding, crop losses, even injuries or fatalities. 

The wintertime analog is heavy snow or ice, increasing 
winds and blizzard conditions, accompanied by steadily 
dropping temperatures, dropping well below zero and 
staying well below zero for days or even weeks on end. 
Actual low temperatures dropping to minus 20, minus 30, 
or minus 40oF, with wind chill temperatures at minus 50 to 
minus 80oF, or worse. 

EMBRACING EXTREME CLIMATE VARIABILITY,
MITIGATING POTENTIAL CLIMATE CHANGE



Figure 1.
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Think about it: When are our transportation issues the 
worst?  After widespread ice and/or heavy snow and/or 
blowing and drifting snow?  And who is impacted the most 
by such conditions?  Is it the very young, or the elderly, is it 
the sick or disabled? Is it those with no reliable transporta-
tion?

As a starter, ND’s climate normal could be better described 
as a transitional phase between extremes.  

In Figure 1., the golden band represents the range of daily 
average maximum and minimum temperatures for 
Bismarck ND, based on the 1991-2020 period. The red line 
indicates the daily record high temperatures for the entire 
Period-of-Record while the light blue line indicates the 
daily record low temperature. 

The dark blue line indicates the daily maximum and mini-
mum temperatures from January 1 through September 15, 
2023. Notice how often the daily high or low temperatures 
of 2023 were outside the band of “average” temperatures, 
with daily record low temperatures being set on February 
24, March 29, and April 6. At Bismarck, the all-time record 
high temperature was 114oF, set July 6, 1936, while the all-
time record low temperature was minus 45oF, set on Jan-
uary 13, 1916, and again on February 16, 1936. 

The statewide extreme maximum of 121oF (Steele ND) was 
also set on July 6, 1936. The extreme minimum of minus 
60oF (Parshall ND) was on February 15, 1936, while 
Bismarck only dropped to minus 42oF, on that particular 
day. 

Why were both sets of records set in the same year, 1936? 
And why were so many of our local community record high 
and/or record low temperatures also set on or near those 
dates? Think “Dirty 30s” with widespread extreme drought 
across the Central and Northern Plains states. Because of 
its lower Specific Heat Capacity, dry air/soil warms and 
cools much more quickly than moist air/soil. 

ND Climate Variability and Extremes are among the 
Nation’s Best, I Mean Worst!

Sorry, but coming from a background as a warning mete-
orologist, with several decades of having issued all kinds of 
public warnings for all kinds of extremes of weather, North 
Dakota has been a fantastic state to live and work! Every 
season of the year has its hazards, and the weather 
(climate) here is rarely boring. However, I do recognize that 
this also brings danger to those who are ill equipped and/
or unprepared to deal with the local climate, and its inher-
ent episodes of just plain nasty weather.

As discussed in the 2022 ND Hazard Mitigation Progress 
Report and illustrated by the graph in Figure 1, above, 
North Dakota has the highest degree of day-to-day, week-
to-week, month-to-month and year-to-year variability in 
both temperature and precipitation of anywhere in the 
country. This high degree of variability, along with ex-
tremes, comes in large part from the state’s location at the 
center of the North American continent, farthest from the 
modifying effects of oceans, yet subject to periodic intru-
sions of both bitterly cold and dry Arctic Air in the winter, 
and stiflingly hot and humid Tropical Air in the summer.  

ND’s range of temperature extremes is only exceeded by 
two states, Montana and Utah, whose high mountain ob-
serving stations have recorded markedly colder nighttime 
low temperatures. Other climate extremes are available 
from NOAA, at: www.ncei.noaa.gov/access/monitoring/
scec/records.  
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Will ND's Future Climate be Extremes on Steroids?

This can be a touchy subject, as we know that North Dako-
ta's temperature has slowly but steadily risen throughout 
the past century and into this century, and at a current 
rate of 2.5F per century it's rising at a faster rate than 
either the national or global averages. Likewise, statewide 
precipitation is also rising, though this rate is somewhat 
less than the national and global averages.

Figure 2. Illustrates the state of 20 recent model projec-
tions for a central point in North Dakota, near McClusky, 
through the middle of this century, based on the RCP4.5 
emissions scenario. Even in this intermediate level emis-
sions scenario, the suite of global climate models suggests 
that we can expect average temperatures to warm at an 
even faster rate than we’re currently experiencing, with 
wintertime minimum temperatures warming fastest and 
summertime daytime maximum temperatures warming 
more slowly. And within this overall warming, we can also 
expect extreme seasonal and annual variability to persist.

In like manner, annual average precipitation is considered 
likely to continue increasing, with winter precipitation in-
creasing most rapidly and winter’s shoulder seasons of 
late fall and early spring showing moderate increases. 
Summer-time precipitation is expected to increase the 
least. 

And in all seasons, we can expect an increase in the occur-
rence of more intense rainfall (or snowfall), with extreme 
seasonal and annual variability to persist. 

Extremes often result in Disasters, 
but they don’t have to.

Any severe weather event, from damaging downburst 
winds, hails, or tornadoes in the summer, to heavy snow, 
blizzards, ice storms, or extreme cold events in the winter, 
can be someone’s disaster. 

FEMA defines a disaster as an occurrence of a natural ca-
tastrophe, technological accident, or human-caused event 
that has resulted in severe property damage, deaths, and/
or multiple injuries. Most of North Dakota’s counties and 
tribal lands share the same list of such disasters which can 
impact folks at the community level all the way up to the 
state level. 

Figure 2.

Above, a N.D. Department of Transportation equipment operator 
clears snow during a multi-day snowstorm in November 2022.
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Figure 3. shows the relative number of Major, or Statewide 
Disasters, over the past 32 years, and those counties most 
impacted by disasters across the nation. 

As is readily apparent, North Dakota’s extreme conditions 
often result in disastrous consequences. And with future 
climate conditions expected to become even more 
extreme, the risk for increasing damages could also 
increase. 

But it doesn’t have to.

FEMA’s definition of Risk states that it’s a function of the 
nature and magnitude of a threat, an entity’s vulnerability 
to that threat, and the consequences that could result. 

Let’s presume for a moment that we can’t directly influence 
the first part of the equation, the nature and magnitude of 
the threat… that our future climate will likely see an 
increase in size, frequency, intensity, and/or duration of 
various hazard conditions. Climate Adaptation is the effort 
we make to change our vulnerability to a threat or hazard. 
Hazard Mitigation is the effort we make to reduce the neg-
ative consequences of that threat or hazard. 

By reducing our vulnerability to a threat, and/or reducing  
the negative consequences of a threat, we can reduce our 
relative risk to any increasing magnitude of that threat.

Figure 3.

Taking the Broader and Longer View.

North Dakota’s extreme climate variability, it’s historic 
and projected propensity for rapid fluctuations between 
extremes in temperature and precipitation, between flood 
and drought, demands that state and local planners and 
managers alike approach future climate considerations 
with both a broader and a longer view. 

• Broader in the sense that short-term climate
conditions evident in neighboring counties and
even adjacent states or provinces, should be
considered as possible in any one North Dakota
county in any future year.

• Longer, in that extreme conditions which may
have occurred over a given area in the recent or
distant past will likely be repeated and quite
possibly exceeded through this century.

A highly variable and/or changing climate will affect more 
than just temperatures and precipitation levels. An 
increase in the frequency and severity of extreme heat 
events and severe summer weather will adversely affect 
public health, water resources, and the production of 
agriculture (crops and livestock). A changing climate will 
increase the incidence of warm wintertime temperatures 
while simultaneously increasing the frequency and sever-
ity of extreme cold and severe winter weather episodes, 
adversely impacting public health, water resources, and 
essential services. 

On a more positive note, the average length of the grow-
ing season could increase by up to 12 days per century in 
North Dakota. Some concerns remain as to whether 
critically important spring rains will accompany the earlier 
warmth, or if late season frost will negate any earlier thaw.  

Additional details are emerging as the Climate Committee 
for the Enhanced State Hazard Mitigation Mission Area 
Operations Plan digs deeply into each of the 15 identified 
Statewide Threats/Hazards, consults with representatives 
from various sectors and groups across the state, and 
extracts those impacts and potential mitigation actions 
we as a state intend to address. 



Hope Brighton, mitigation planning 
specialist and Individual Assistance 
officer, is from Plainview, Minnesota. 
She has been working for the North 
Dakota Department of Emergency 
Services for just over 2 years. 
She recently received an Achievement 
Award from the North Dakota 
Emergency Managers Association 
(NDEMA) and was elected Vice-
President. Hope is also pursuing her 
Master of Business Administration 
(MBA) from the University of Mary.
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By Hope Brighton, Mitigation Planner, 
N.D. Department of Emergency Services

As climate planning moves to the forefront of the pub-
lic’s and planners’ eyes, the North Dakota Department of 
Emergency Services Department of Homeland Security 
(NDDES-HLS) looks to find creative and accessible ways 
to promote awareness and education. When considering 
ideas to promote awareness, NDDES-HLS looked to the 
North Dakota State Library System to spread awareness and 
education. Lexi Whitehorn, Literacy Specialist, and I worked 
together to formulate an accessible education plan to 
integrate into our communities. Through a combined effort, 
the climate literacy program was born. Lexi states, “Literacy 
just means an understanding. Combine understanding with 
climate and you get climate literacy – an understanding of 
climate and how it works,” emphasizing the ultimate goal of 
understanding with hopes to catalyze change.
 
Climate change awareness and education are critical for the 
success of the implementation of the State Enhanced Mit-
igation Mission Area Operations Plan . The recently devel-
oped climate literacy kits for the ages of K-3, 3-6, Teen, and 
Adults provide libraries across the state the opportunity to 
rent the kit containing materials designed to teach repu-
table climate information. The literacy kits will be stored at 
state library facilities to be delivered to city, county, tribal, 
and school libraries for use at no cost. The public, tribal, or 
school library would then put on a course, using the provid-
ed lesson plans and book to teach a group about climate 
while inspiring action. Creating this accessible and reputa-
ble program is an equitable way to reach a broad audience 
with climate education.

This program promotes climate education for groups (K-3, 
3-6, teen, adult) across the state in a free and accessi-
ble manner. Providing a resource to communities free of 
charge promotes awareness of climate change potentially 
increasing buy-in and support for NDDES-HLS and emer-
gency management across the state. As climate change 
is a growing concern and moving to the forefront of the 
public’s eye stakeholders must think creatively to encour-
age all ages to understand the convoluted information 
being shared. Presenting information in a bite sized amount 
creates an equitable disasterscape through education and 
awareness. 

Creating an equitable educational program such as this 
provides all North Dakotans with the opportunity to learn 
from high-quality educational resources. This resource can 
be mailed across the state or picked up from a local library 
giving those in rural and tribal areas access to resources 
that may not have previously been available. Following the 
course, students are encouraged to assess what actions 
can be taken on an individual level to mitigate or adapt to 
our changing climate. Inspiring change, “no matter the age, 
financial situation, or location, North Dakotans can make 
a difference; we just have to take the first step and imple-
menting these kits in our libraries does just that,” White-
horn said. Additionally, this initiative may inspire students 
to pursue the field of emergency management to cast the 
profession into the future of climate change preparedness, 
response, recovery, mitigation, and adaptation in intersec-
tion with natural and manmade threats. If you are interest-
ed in holding a Climate Literacy Course in your school or 
local library stay tuned on www.library.nd.gov. 

This project was made possible thanks to the Department 
of Homeland Security Federal Emergency Management 
Agency (FEMA) Emergency Management Performance 
Grant (EMPG). 

BUILDING CLIMATE LITERACY 
IN NORTH DAKOTA
A joint effort between Homeland Security and State Library
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By Fred J. Anderson, Levi Moxness, Chris Maike, Benjamin York, and Navin Thapa
North Dakota Geological Survey

Geologic mapping has been a cornerstone of the 
geologic investigative work performed by the North 
Dakota Geological Survey (NDGS) since it’s creation in 
1895, six years after statehood. Early geologic mapping 
work focused on North Dakota’s general geology and 
coal and mineral resources. Today, the NDGS is focused 
on detailed (i.e., 1:24,000) scale surface geology geologic 
mapping in North Dakota’s larger urban environments 
(fig. 1), and landslide hazard mapping statewide.

Over the past two decades the geologic mapping 
workflow and publication process has changed 
dramatically from mapping on paper air photos and 
topographic maps, with final publication as paper maps, 
to mapping on the desktop computer (fig. 2) with 
seamless viewing of mapping products on portable 
devices through interactive GIS map viewers.

The NDGS recently deployed a beta version of its  
GIS based Geologic Map Viewer which allows a user 
to review geologic and geohazards data such as the 

location and extent of landslide areas for their specific 
locations of interest, even at variable scales, right on 
their portable devices (fig. 3). Planning and mitigation 
efforts are thus greatly enhanced by having several types 
of data and methods of access available to all users, 
either for basic viewing or detailed location review.

In January of 2023 the NDGS completed landslide 
area inventory mapping across the entire state at the 
detailed scale of 1:24,000. North Dakota is one of the 

GeoLoGiC MAppiNG 
SuPPortS ENhaNcED PlaNNING aND 
MItIGatIoN EffortS acroSS North Dakota

FiGure 1.  
currently the NDGS is conducting surface geologic mapping 
work in the greater fargo and Bismarck areas and in areas where 
promising critical minerals deposits may be found in southwestern 
North Dakota. completed quadrangles are shown in green. 
Quadrangles in progress are shown in yellow.

FiGure 2.  
NDGS geologist chris Maike conducting comparative analysis  
of landslides using two different liDar surface models in the  
GIS desktop mapping environment.

FiGure 3.
The NDGS 
Geologic Map 
Viewer is a recently 
deployed web 
application that 
provides access 
to numerous 
comprehensive 
geologic data 
sets on portable 
devices.

first states (if not the first) in the u.S. to have completed 
such a survey using liDar elevation surface models as the 
base. Traditionally, these types of surveys were done with 
aerial photography which can make the identification of 
landslides in dense vegetation difficult. using liDar base 
maps greatly increase the ability to identify features that 
are small or obscured by vegetation. This statewide survey 
identified as many as 60,000 landslide areas (fig. 4).    

keeping mitigation in mind, the NDGS has recently 
initiated comparative landslide area mapping in eastern 
North Dakota and started work in western North Dakota 
using two distinct liDar base maps collected several 
years apart. By comparing the elevations of the two base 
maps, landslide areas that have been active, within  
the respective period of the liDar collect, can be 
identified. this helps to identify landslide areas that  
may be an immediate threat to nearby transportation  
or energy infrastructure (fig. 5). 

Geologic and geohazard mapping efforts in North 
Dakota continue to support energy and infrastructure 
development activities and provide for an enhanced 
understanding of the landscape for future planning  
and mitigation activities.

FiGure 4.
landslide areas identified across North Dakota in a first of its kind statewide landslide hazard mapping survey.

FiGure 5.
landslide encroaching onto river road north of Pioneer Park in 
Bismarck causing a week-long road closure in late December of 
2019. remedial efforts were estimated to cost about one million 
dollars. Geologist levi Moxness can be seen in the lower right 
foreground piloting the NDGS drone used to capture this image.

Geologic mapping information for the State of North Dakota can be accessed  
at the North Dakota Geological Survey website:  

www.dmr.nd.gov/ndgs



By Fred J. Anderson, Levi Moxness, Chris Maike, Benjamin York, and Navin Thapa
North Dakota Geological Survey

Geologic mapping has been a cornerstone of the 
geologic investigative work performed by the North 
Dakota Geological Survey (NDGS) since it’s creation in 
1895, six years after statehood. Early geologic mapping 
work focused on North Dakota’s general geology and 
coal and mineral resources. Today, the NDGS is focused 
on detailed (i.e., 1:24,000) scale surface geology geologic 
mapping in North Dakota’s larger urban environments 
(fig. 1), and landslide hazard mapping statewide.

Over the past two decades the geologic mapping 
workflow and publication process has changed 
dramatically from mapping on paper air photos and 
topographic maps, with final publication as paper maps, 
to mapping on the desktop computer (fig. 2) with 
seamless viewing of mapping products on portable 
devices through interactive GIS map viewers.

The NDGS recently deployed a beta version of its  
GIS based Geologic Map Viewer which allows a user 
to review geologic and geohazards data such as the 

location and extent of landslide areas for their specific 
locations of interest, even at variable scales, right on 
their portable devices (fig. 3). Planning and mitigation 
efforts are thus greatly enhanced by having several types 
of data and methods of access available to all users, 
either for basic viewing or detailed location review.

In January of 2023 the NDGS completed landslide 
area inventory mapping across the entire state at the 
detailed scale of 1:24,000. North Dakota is one of the 

GeoLoGiC MAppiNG 
SuPPortS ENhaNcED PlaNNING aND 
MItIGatIoN EffortS acroSS North Dakota

FiGure 1.  
currently the NDGS is conducting surface geologic mapping 
work in the greater fargo and Bismarck areas and in areas where 
promising critical minerals deposits may be found in southwestern 
North Dakota. completed quadrangles are shown in green. 
Quadrangles in progress are shown in yellow.

FiGure 2.  
NDGS geologist chris Maike conducting comparative analysis  
of landslides using two different liDar surface models in the  
GIS desktop mapping environment.

FiGure 3.
The NDGS 
Geologic Map 
Viewer is a recently 
deployed web 
application that 
provides access 
to numerous 
comprehensive 
geologic data 
sets on portable 
devices.

first states (if not the first) in the u.S. to have completed 
such a survey using liDar elevation surface models as the 
base. Traditionally, these types of surveys were done with 
aerial photography which can make the identification of 
landslides in dense vegetation difficult. using liDar base 
maps greatly increase the ability to identify features that 
are small or obscured by vegetation. This statewide survey 
identified as many as 60,000 landslide areas (fig. 4).    

keeping mitigation in mind, the NDGS has recently 
initiated comparative landslide area mapping in eastern 
North Dakota and started work in western North Dakota 
using two distinct liDar base maps collected several 
years apart. By comparing the elevations of the two base 
maps, landslide areas that have been active, within  
the respective period of the liDar collect, can be 
identified. this helps to identify landslide areas that  
may be an immediate threat to nearby transportation  
or energy infrastructure (fig. 5). 

Geologic and geohazard mapping efforts in North 
Dakota continue to support energy and infrastructure 
development activities and provide for an enhanced 
understanding of the landscape for future planning  
and mitigation activities.

FiGure 4.
landslide areas identified across North Dakota in a first of its kind statewide landslide hazard mapping survey.

FiGure 5.
landslide encroaching onto river road north of Pioneer Park in 
Bismarck causing a week-long road closure in late December of 
2019. remedial efforts were estimated to cost about one million 
dollars. Geologist levi Moxness can be seen in the lower right 
foreground piloting the NDGS drone used to capture this image.

Geologic mapping information for the State of North Dakota can be accessed  
at the North Dakota Geological Survey website:  

www.dmr.nd.gov/ndgs



By Hope Brighton, mitigation planner, and Katie Leitch, planner, 
N.D. Department of Emergency Services

Mitigation planning is an all-encompassing process that collects information 
for integration into many other elements of planning. The foundation for 
planning is the process it takes to achieve a valuable, actionable product. The 
planning process brings all stakeholders together to inform and develop a risk 
reduction strategy that is used for public and private resources (FEMA, 2023). 

Providing citizens with the opportunity to integrate into planning efforts allows 
emergency management organizations to build partnerships with citizens 
and organizations to better inform practices. Integrating into already exist-
ing groups provides emergency management professionals with an already 
interested audience, proving successful for the North Dakota Department of 
Emergency Services-Homeland Security (NDDES-HLS) planning staff. 

AN EQUITABLE APPROACH
Considering historically underserved populations and those who may be 
vulnerable is critical when planning for the whole community. This process 
begins with understanding where these groups exist within the community, 
such as those with access and functional needs, senior citizens, veterans, tribal 
members, new Americans, LGBTQ2S+, etc., and connecting with the respective 
agencies that may already have a foundation of trust through their service to 
underserved individuals. The North Dakota Department of Emergency Services 
Planning Section partnered with North Dakota Health and Human Services 
(NDHHS) Health Equity Committee to identify and reach underserved popula-
tions. 

The NDHHS Health Equity Committee is a statewide committee that works to 
address health inequities that include social, economic, and environmental dis-
parities while implementing strategies based on advocacy, collaboration, data, 
and resource alignment (NDHHS, 2022). To incorporate these strategies, the 
Health Equity Committee has formed Community Engagement Advisory Boards 
that represent LGBTQ2S+, Youth, and New Americans, Foreign Born, and Im-
migrants (NFI). These communities are comprised of individuals who mutually 
identify with specific titles and work to represent others alike in an effort to 
inform and develop equitable programs.

Outreach methods such as these highlight specific concerns relating to hazards. 
Those who participated in the NFI meeting shared that cyberattacks via phone 
call, otherwise known as “vishing,” can be particularly devasting as many within 
the community do not speak English as their first language. North Dakota 

youth highlighted that many serve in 
local first responder groups with little 
mental health support provided fol-
lowing critical incidents. These events 
impact young individuals in our schools, 
inducing anxiety as nation-state attacks 
and mass shootings cover the media. 

LGBTQ2S+ individuals were most con-
cerned about a potential active shooter 
incident related to discrimination as 
well as accessing basic needs such as 
medical care or sheltering. 

Additionally,  NDDES-HLS staff had the 
opportunity to collaborate with staff at 
the North Dakota Center for Persons 
with Disabilities (NDCPD) located at Mi-
not State University (MSU). NDDES-HLS 
provided a presentation on threats and 
hazards common in North Dakota and 
listened to concerns and recommen-
dations from attendees representing 
NDCPD and their constituents.  NDCPD 
is a statewide organization that serves 
the disability community and works with 
community providers and state and 
local government agencies to provide 
training, technical assistance, service, 
and information (NDCPD, 2020). Being 
a historically underserved population, 
NDCPD works on many projects that 
may not always be working directly with 
disabilities, but ultimately impacts the 
lives of people with disabilities for the 
greater good. Projects may include em-
ployment, housing, education, transpor-
tation, transition issues, etc. 

MITIGATION 
OUTREACH 
SUCCESS, 
FINDINGS

Developing strong connections 
within communities by inviting 

individuals from all walks of life, 
meeting them where they are, 

and providing an open 
environment for conversation 

can foster empathy and a 
strong planning foundation. 

Understanding how threats and 
hazards impact similarly or 
differently allows planners 

to view the threat landscape 
through a wide-angle lens.



depression. NDCPD staff brought up the importance of communication 
before, during, and after an incident in an understandable way while 
considering any mental and physical barriers. Bearing in mind the rural 
nature of the state of North Dakota, those living in small communities 
who experience impacts due to power outages or potentially lack access 
to critical roads may experience longer response times due to the inabil-
ity to leave their homes. Implementing a registration list of potentially 
vulnerable adults provides the opportunity for individuals to self-identify 
in local distribution lists for emergency services staff; however, this may 
not always be available, or many may not be aware of this option. 

This communication to utility companies should be clear with continuity 
of care plans in place with providers to organize care if there is known 
severe weather incoming. Additionally, evacuation or sheltering can 
become problematic for those with disabilities if they require a specific 
form of transportation. Family members, friends, neighbors, and those 

Connecting directly and indirectly with 
those who have a disability provides 
staff with the lens to advocate for 
the community every day and during 
disasters.
 
The presentation highlighted that all 
populations and groups experience 
disasters differently and these differ-
ences may not always be apparent 
to public service or shelter staff.  The 
presentation also brought awareness 
to disabilities that may not be seen 
externally, such as dyslexia, deafness, 
Alzheimer’s disease, and other mental 
health disorders, such as anxiety or 

Leah and Simon Jensen enjoy some 
coloring time at the NDDES-hosted 
Hazards Planning Discussion and Open 
House for the Bismarck community. 



who support people with access and 
functional needs are crucial for identi-
fying resource needs if those individ-
uals haven’t been identified when a 
disaster strikes. Being an advocate for 
oneself and for others is critical for the 
success of the whole community. 

Creating close relationships with part-
ners within and outside of the state 
provides insights and resources during 
critical incidents. Utilizing the National 
Network of Centers for Persons with 
Disabilities is a resource that can be 
accessed for external support. Fol-
lowing the initial conversation and 
informational session, it is important 
to advance the relation with specific 
groups by inviting members to attend 
planning meetings, exercises, and 
when seeking insights, to ensure all 
voices are heard and considered. 

Developing strong connections within 
communities by inviting individuals 
from all walks of life, meeting them 
where they are, and providing an open 
environment for conversation can 
foster empathy and a strong plan-
ning foundation. Including the whole 
community in planning meetings and 
exercises becomes necessary to fully 
understand the scope and scale of 
potential hazards, risks, and impacts. It 
is necessary when seeking insight into 
plans that include the whole commu-
nity to give the opportunity for all to 
have a voice. 
                     
PRIVATE AND 
PUBLIC PARNTERSHIP
Considering critical infrastructure and 
sustaining the state’s economy is a 
factor that NDDES planners consider. 
While there are many booming areas 
of business, the Oil and Gas Industry 
continues to flourish with nearly $42.6 
billion in gross business with $3.8 
billion in state and local tax revenues 
according to the North Dakota Pe-
troleum Foundation (2023). Providing 
jobs, tax revenue, and boosting the 
economy the Oil and Gas community 
plays a critical role in keeping North 
Dakota booming. 

Through outreach to safety groups 
across the western part of the state, 
NDDES-HLS staff embarked on a mis-
sion to hear the story of the Bakken. 

Conducting outreach with several 
safety groups across the western 
part of the state provided education 
and insights to challenges that may 
be cast upon the industry. Through 
explaining what emergency manage-
ment does and reviewing the threats 
and hazards, planners found valuable 
insights from participants. They shared 
concerns from fires, severe summers 
storms and lighting causing fires on 
salt water brine tanks, to drought 
causing measurable amounts of dust 
with white out conditions similar to 
winter events.. Considering flooding 
due to snow melt or dam failure with 
Williams County Emergency Manager 
Mike Smith said, “Failure of the Fort 
Peck Dam in Montana could have 
resulted in three to four feet of water 
in Williston,” highlighting both natural 
and technological threats are at the 
forefront. 

As the groups representing dedicated 
safety professionals, the threshold 
of information and data gathering 
was significant. In an effort to collect 
tangible data from the audience, ND-
DES-HLS developed a survey that was 
guided by an accompanying presenta-
tion to conduct a Mini Risk Assessment 
for the Oil and Gas Community. This 
survey guided the audience through 
understanding likelihood, impact, and 
vulnerability to understand threats 
and hazards more comprehensive-
ly. The survey results found that out 

of 17 participants, ten found severe 
winter weather the most hazardous. 
When considering threats. the results 
indicated cyberattack, transportation 
incident, and hazardous materials re-
lease were the most concerning. These 
findings highlight the need to consider 
all communities when conducting the 
risk assessment as all industries and 
individuals are impacted differently. 

CONCLUSION
Gathering the whole community’s 
input is not easy. Collaborating with 
partners and organizations who al-
ready have an established community 
has proven success for the NDDES 
planning team. Understanding how 
threats and hazards impact similar-
ly or differently allows planners to 
view the threat landscape through a 
wide-angle lens. Finding similarities in 
ranking with reasoning such as vishing 
attacks of underserved populations or 
the inability to pause drill operations 
due to lack of internet access or cyber 
difficulties provides insights that while 
these communities are vastly different, 
they commonly have similar concerns. 
Increasing awareness to threats and 
educating North Dakotans is the first 
step. Catalyzing conversations to pro-
vide solutions creates a more resilient 
environment and state as a whole. 
You too can have the opportunity to 
guide planning action! Please take the 
survey below to be part of something 
great! 

Hope Brighton, 
NDDES mitigation 
planning specialist, 
visited with members 
of the oil and gas 
community in 
Dickinson in July 
during a “Neutral 
Grounds” event.
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As a national leader in mitigation, it came as no surprise 
that State Hazard Mitigation Team (SHMT) partners aced 
Emergency Management Accreditation Program (EMAP) 
requirements for mitigation during an onsite assessment 
conducted May 8-12, 2023.

The unexpected occurred, however, when a team of asses-
sors found that the State of North Dakota was preliminarily 
compliant with all 73 elements of the rigorous EMAP stan-
dards, a rarity for on-site assessments.

EMAP, an independent, non-profit organization, fosters 
excellence and accountability in emergency management 
programs by establishing credible standards applied in a 
peer review accreditation process. EMAP Standards encom-
pass program administration and evaluation; coordination; 
administration and finance; laws and authorities; hazard 
mitigation; prevention; continuity of operations planning; 
operational planning; incident management; resource man-
agement; communications and warning; facilities; training; 
exercises; and public information.

EMAP is more than an acronym for the North Dakota De-
partment of Emergency Services (NDDES) and its partner 
agencies. It’s proven to be a blueprint for success. NDDES 
achieved accreditation in the early days of the program and 
renewed its interest in 2017 as the Emergency Management 
Standard evolved into an American National Standard. 

The State of North Dakota attained accreditation for 2018-
2023 and recently received notification of consecutive 
accreditation. The EMAP Commission met September 28, 

2023, to officially confer consecutive accreditation after 
an on-site assessment concluded one day earlier than 
anticipated because of the high-level of organization and 
commitment by twenty-six partner agencies.

NDDES views EMAP as an investment in our people and 
our statewide emergency management program. EMAP 
enhances the lives of our citizens by ensuring a coordinat-
ed emergency management program, and it promotes a 
“Work As one Mindset” essential to successful collaboration 
during our state’s frequent disasters.

The state’s participation in EMAP generates many benefits, 
such as streamlined processes that reduced duplication of 
effort; increased understanding of processes and resources 
by partners; staff familiarity with equipment operations; and 
continuity of operations plans that provide direction when 
a hazard threatens to disrupt operations.

The hazard mitigation standards helped position our state 
for enhanced mitigation plan status. Enhanced status ensures 
North Dakota is eligible to receive increased funding un-
der the Hazard Mitigation Grant Program, based on twenty 
percent of the total estimated eligible Stafford Act disaster 
assistance following a presidentially declared disaster. That’s 
substantial when considering if we had Enhanced status 
during the catastrophic 2011 flood, we would have received 
an additional $53 million in hazard mitigation funding to 
support our efforts to make North Dakota disaster resilient.

The EMAP Standards also resulted in programmatic chang-
es that have benefited North Dakota. When Covid disrupt-

NORTH DAKOTA EARNS
CONSECUTIVE ACCREDITATION



• Making Mitigation Matter in North Dakota •

ed operations, state agencies 
found their continuity of oper-
ations plans to be useful tools 
for re-establishing essential 
program functions. NDDES cre-
ated a Plan Development and 
Maintenance Policy to ensure 
consistency of planning efforts 
and resulting products, and a 
New Employee Orientation Pro-
gram that establishes agency 
wide minimum expectations 
and cross job awareness.

Brenda Vossler, co-accreditation 
manager, summarizes it well 
when she states: “The EMAP 
process has been one of growth 
for North Dakota.  We have 
progressed from taking actions 
with the purpose of meeting 
standards to recognizing that 
our program standards and 
performance expectations not 
only meet but exceed national 
standards.  An attitude of con-
tinuous quality improvement 
has become the norm.”  

Year after year, the North 
Dakota Department of 
Emergency Services has 
successfully led our state’s 
whole-of-government 
response to natural disasters 
and other emergencies with 
the utmost professionalism 
and preparedness. These 
consecutive accreditations 
are a testament to the 
extremely high level of 
services provided by the DES 
team and their emergency 
management partners across 
our state.”

“

Kathleen Donahue, deputy planning chief 
for the N.D. Department of Emergency 
Services, explains the Emergency 
Management Accreditation Program 
during an agency “All-Hands” meeting.

Gov. Doug Burgum



Above, staff from the N.D. Parks and Recreation conduct 
reseeding operations. Right, restoration at Grahms Island 
State Park are depicted.

By Katie Leitch, planner, and Hope Brighton, mitigation 
planner, N.D. Department of Emergency Services

As disaster conditions worsen and mitigation practices 
evolve, the methods that are used to adapt must be 
modified as well. Practices that work with the natural 
landscape have proven to promote resilience. “Na-
ture-based solutions are sustainable planning, design, 
management, and engineering practices that weave 
natural features or processes into the built environment 
to promote adaptation to resilience... Nature-based solu-
tions offer significant benefits, monetary and otherwise, 
often at a lower cost than more traditional infrastructure. 
These benefits include economic growth, green jobs, 
increased property values, and improvements to public 
health, including better disease outcomes and reduced 
injuries and loss of life,” states the Federal Emergency 
Management Agency (FEMA). Nature-based mitigation 
has become ever more important in today’s landscape.

In a world of limited resources, sustainable options can 
foster a more resilient North Dakota. Actions are being 
taken statewide to minimize our footprint while en-
hancing our environmental surroundings. Nature-based 
solutions can help defend our communities from the im-
pacts of an ever-evolving climate. These solutions can be 
cost-effective and lessen the impacts of drought, riverine 
and urban drainage flooding, heatwaves, stormwater 
runoff, and geologic hazards. Not only are there envi-
ronmental benefits, but there are also additional social 
and community benefits as well such as improved water 
quality, improved air quality, healthier wildlife habitats, 
increased property value, improved property tax base, 
cooler localized temperatures, improved public health, 
green jobs, and added recreational space (FEMA, 2021). 
Providing our environment with the resources it needs 
while protecting our communities creates effective, sus-
tainable solutions. 

Working with our natural environment instead of against 
it can create cohabitation rather than increasing sus-
ceptibility to impacts on landscapes and wildlife. Na-
ture-based mitigation provides intersectional benefits 
when thinking of mitigation and climate adaptation. As 
our environment shifts around us, being flexible and 
adaptable during times of uncertainty and change will 

be the key to success. These practices include a wide 
range of activities that can include large projects such as 
floodplain and wetland restoration or can happen at the 
household level by utilizing sustainable practices such 
as promoting pollinators by planting native, pollina-
tor-friendly gardens, using rain barrels, or installing per-
meable pavement to allow rainfall to soak into the soils. 
Nature-Based Mitigation in North Dakota 
Several land use practices qualify as nature-based miti-
gation. When considering watersheds there are several 
ways to mitigate and preserve beauty. As highlighted 
by FEMA (2021) land conservation, greenways, wetland 
restoration and protection, stormwater parks, and flood-
plain restoration are all watershed-scale nature-based 
mitigation actions. Throughout the Red River Valley, 
several projects like these have already been implement-
ed. One of these projects is the 2,200 Acre Greenway in 
Grand Forks, ND. The Greenway features several parks, a 
campground, two golf courses, disc golf courses, shore 
bank fishing sites, and over 20 miles of multi-purpose 
trails for recreators (The Greenway, 2020). Not only does 
the Greenway protect the community, but it also pro-
vides a positive space for citizens to connect and enjoy 
the waterway. Increasing community involvement when 
implementing nature-based items encourages home-
owners to explore sustainable practices at the household 
level. 

Additional nature-based mitigation that can be seen in 
North Dakota is shelterbelts. Shelterbelts are a line of 

WHAT IS 
NATURE-BASED
MITIGATION?



trees/foliage that protect an area from strong winds or 
erosion, specifically farm fields. Shelterbelts are a natural 
way to protect one’s physical home, crops, and livestock. 
Transportation also benefits from shelterbelts as they 
create a barrier to winds, being a prominent feature of 
North Dakota’s environmental conditions. Safety in-
creases as wind speeds decrease from the use of these 
natural barriers, which is critical for moving our econom-
ic dependencies. 

Shelterbelts require meaningful maintenance and plan-
ning with the caveat being, “There are a limited number 
of tree species appropriate for planting in specific parts 
of the state,” according to North Dakota State University 
(NDSU) Extension. NDSU Extension worked to develop a 
project to identify potential new tree species for conser-
vation plantings throughout the state. With the assis-
tance of local Soil Conservation Districts and landowners, 
sites were located and inventoried to determine if specif-
ic species would be appropriate. Shelterbelts can consist 
of deciduous and coniferous trees and/or shrub species. 
Around the world, trees and shrubs have been highly 
documented as important honeybee resources, especial-
ly during the spring (NDSU Central Grasslands Research 
Center, 2020). Diversifying plant production through 
land-use changes can support our local pollinators and 
food producers that guide our agricultural needs.

Furthermore, stormwater management system practices 
around the state have been supporting collaborative, 
nature-focused initiatives. The City of Bismarck has been 
working within their Stormwater Plan and Stormwater 
Management Ordinance to promote, preserve, and 
enhance the natural resources for their communities. 

Stormwater management practices and studies work to 
minimize conflicts and encourage compatibility between 
land disturbance, development activities, and environ-
mentally sensitive issues (i.e., land, water, habitat, etc.). 
This will protect nearby properties from water and wind 
erosion by utilizing best management practices. Storm-
water can move and transfer pollutants throughout our 
ground and water systems, otherwise known as runoff. 
Runoff can be seen through snowmelt, heavy rain, flood-
ing and meltwater from hail. This creates the potential 
for pollutants to soak and infiltrate into the ground, 
settle on pavement, or move to waterbodies (wetlands, 
rivers, lakes) nearby creating toxic watersheds. Water 
is a critical resource to all, and unmanaged stormwater 
systems can increase risks to health and water quality, 
especially in drought-prone areas. According to Title 
14.1 for the City of Bismarck, stormwater management 
is the “application of Best Management Practices (BMPs) 
to mitigate adverse impacts to stormwater quality and 
quantity, prevent sediments and other pollutants from 
entering surface or groundwater, source controls; and 
treatment of run-off to reduce pollution.” Implementing 
best practices and developing a plan can support the 
long-term sustainability goals of a critical resource. 

When considering the threats and hazards cast upon 
the state, planners work to find solutions that mitigate 
several hazards. Conservation of prairies and wetlands 
does just that! State agencies including the N.D. Forest 
Service, N.D. Parks and Recreation, and N.D. Game and 
Fish take a multi-faceted approach to conservation. 
Native prairie plants have deep root systems that absorb 
extensive amounts of water while holding the surround-
ing soils in place. This can mitigate drought, flood, land 
erosion, and sustain high water quality through filtration, 
while also providing animal and plant habitat creating a 
multitude of benefits by conserving wetlands and prai-
ries. The U.S. Fish and Wildlife Service partnered with the 
ND Game and Fish to restore wetlands to their original 
state. Local landowners Chad and Jennifer Kunz re-
stored a wetland on their property to promote waterfowl 
wildlife, plants, and the natural filtration of groundwater 
(ND Game and Fish, 2020). Wetlands can be restored by 
installing ditch plugs, screw gates, stop logs, or other 
structures. 

The geographic nature of the state allows for many 
types of wetlands, those restoring must be mindful of 
the diverse complexities of wetland types highlighting 
the need to plant native vegetation and strong land 
management practices to derive the best outcomes (ND 
Game and Fish, 2020). As for the prairie, the ND Parks 
and Recreation Department’s Natural Resource Division 
is dedicated to restoring our natural lands including 



Big Bluestem restoration at Cross Ranch State Park. 
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those at Fort Stevenson, Icelandic, Lake Sakakawea, Turtle River, and Cross Ranch 
State Parks, etc. There are 14 major State Parks in North Dakota, with the new 
addition this year being Pembina Gorge State Park in the northeast. Of these 
parks, 50% have undergone restoration, becoming a well-established prairie. 
Within these parks, there are 3 main types of prairies including tall grass, wet 
meadow, and the most common in the state being mixed grass prairies. To bring 
back a well-established prairie, it takes an extensive amount of time, planning, 
and coordination to create a high diversity yield. Each complex restoration proj-
ect has its own specific plan to ensure it is successful through the process. Seed 
species are hand-picked by subject matter experts for each individual location 
based on what will flower depending on environmental factors. With only two 
localized companies that provide specific prairie seeds, based out of Bismarck 
and Fargo, it is expensive, but because of the successful partnership with ND 
Game and Fish (NDGF), NDGF provides total funding for restoration through 
their Outdoor Heritage Fund. Collaborative efforts are the key to largescale 
success. 

Furthermore, personnel visit restoration sites for maintenance and upkeep while 
also verifying that seeds have successfully germinated and flourished. Combat-
ing invasive and noxious weed species has become the main goal to protect the 
native plants. Utilizing multiple managing methods can set invasive species back, 
and one effective method is prescribed wildfire every three to five years. “This 
overall work increases the abundance of native plants and ecological diversity to 
enhance habitats,” states N.D. Parks and Recreation’s Natural Resources Division 
Chief, Kathleen Duttenhefner. Kathleen has been with the department for 

roughly 30 years, and she noted that 
she has seen these areas go from a 
sparse landscape with limited diversity 
that have transitioned into an area 
thriving with abundant plant and an-
imal populations. The diverse habitat 
that was created provides important 
resources for animals and insects (ND 
Parks and Recreation, 2023). These 
prairies host pollinators that provide 
the backbone of agriculture and food 
production. Pollinators are essential 
for ecological survival function, of 
the 1,400 crop plants grown across 
the United States almost 80% require 
pollination by animals such as bees, 
butterflies, and moths (USDA, 2023). 
If you are interested in learning more 
about prairie restoration projects, you 
can visit these parks and see the work 
in action yourself! Some state parks 
have informational/interoperative, 
onsite panels throughout that explain 
localized actions and what manage-
ment practices have been completed. 
Keeping these lands wild promotes 
resiliency while enhancing the longevi-
ty of resources. 

Nature based mitigation practices 
aligned with research brings a mul-
titude of benefits to North Dakota. 
Increasing resiliency to natural hazards 
by using flexible and adaptable strat-
egies allows mitigation efforts to be 
effective long into the future, empow-
ering our communities and ecosys-
tems to thrive benefits our environ-
ment. Through everyday data-based 
decision making, communities work to 
increase water and air quality, physical 
and mental health safety, supporting 
agriculture by hosting native polli-
nators that increase food security, 
reducing erosion due to water or wind, 
etc. Synchronizing activities alongside 
the natural environment regularly 
promotes healthy communities before, 
during, and after disasters. These nat-
ural spaces host diverse species types 
down to the micro level (soil, water, 
and air). Moving toward nature-based 
mitigation efforts encourages adapt-
ability, provides holistic benefits and 
disaster resiliency. 

Katie Leitch, planning specialist, is from Fergus Falls, 
Minnesota. She has been working for the North Dakota 
Department of Emergency Services for just over 2 years. 
She graduated from North Dakota State University with a 
bachelor’s degree in Emergency Management and a 
Natural Resource Management minor, with continued 
education in Geographic Information Systems through 
Bismarck State College (BSC), and recently finishing the 
National Emergency Management Basic Academy.
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In keeping with its vision to provide 
a safe, secure and resilient state, the 
North Dakota Department of Emer-
gency Services (NDDES) collaborates 
with a broad base of public and pri-
vate organizations to ensure all-haz-
ards response readiness.

The State Emergency Operations Cen-
ter (SEOC) provides 24/7 response co-
ordination with its partners to ensure 
timely delivery of required resources 
and assets; compiles initial damage 
assessment information; evaluates 
information to determine the potential 
for state and federal declarations; and 
produces and distributes documents 
and reports useful to emergency and 
disaster operations.

The SEOC staff coordinated many responses during the time frame of July 1, 
2022, and June 30, 2023, including 1,082 hazardous materials incidents reported 
through the State’s Unified Spill Reporting System (Hazconnect). NDDES staff 
has coordinated state response for a number of wildland fires, hazardous materi-
als spills, potable water shortages, missing persons, public alerts, downed/miss-
ing 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 list of key response efforts:

Wyndmere Train Derailment (Richland County)
• On March 26, 2023, a Canadian Pacific Railroad train derailed approximately 

2 ½ miles southeast of Wyndmere in Richland County.
• 31 cars of a 70-car train derailed.  Some of the cars contained hazardous 

materials including propylene, ethylene glycol and liquid asphalt.  
• 4 cars filled with liquid asphalt and 2 cars filled with ethylene glycol spilled 

part of their loads.  1 propylene car sustained a small puncture and released 
vapor which hazmat teams mitigated.  
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• Response included Canadian Pacific, region-
al hazmat teams, environmental teams, local 
responders to include fire and law enforcement 
along with North Dakota Department of Envi-
ronmental Quality (NDDEQ) staff who moni-
tored cleanup efforts.

Spring Flood Preparedness Activities
• The SEOC coordinated various flood prepared-

ness and response efforts due to spring flood-
ing.

• The state entered spring looking at a delayed 
melt and concerns for a fast melt, ice jams, rain 
on top of melt.  However, dry soils absorbed a 
lot of the melt.

• Western North Dakota experienced a rapid 
warmup with 70 degree temperature resulting in 
a quick melt and ice jams.  Central and eastern 
North Dakota experienced a much gentler melt. 

• The SEOC was activated (Level 2) for a couple of weeks.  
• A Presidential Disaster Declaration was granted for 21 counties 

in response to spring flooding that occurred between April 1, 
2023, and May 6, 2023, resulting in over $5 million in estimated 
damages.

Winter Storm Responses
November 9-11, 2022
• A Colorado low impacted central and southeast North Dakota.
• Record snowfall fell, road closures occurred, and downed 

powerlines/poles resulted in outages to thousands. 
• Bismarck received 17.1 inches (almost double our previous 

record of 9.1 inches).
• A Presidential Disaster Declaration was granted for 7 coun-

ties in response to record breaking snowfall to central North 
Dakota and ice accumulations in southeast North Dakota 
that impacted transportation and severely damaged electrical 
infrastructure costing more than $1.7 million.  

December 12-15, 2022
• 1 – 2 feet of snow impacted much of North Dakota.
• The storm resulted in heavy snow, power outages, road clo-

sures (at one point all major interstates and highways closed) 
and no travel advisories throughout the entire state.

December 22-23, 2022
• Blizzard conditions once again resulted in road closures and 

impacted holiday travel.

North Dakotans were faced with a challenging winter from 
2022-2023, as many areas saw record snowfall amounts, 
as well as power outages. When the spring months came, 
there was concern for widespread flooding. Dry soils 
absorbed much of the saturation, but some areas still dealt 
with localized flooding.
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By Carl Meyer, hazard mitigation specialist, 
N.D. Department of Emergency Services

From its vibrant “Main Street” communities to its expansive 
landscapes, North Dakota has been steadfastly enhanc-
ing its culture of resiliency and preparedness through the 
diligent implementation of mitigation projects and compre-
hensive planning. 

Spearheading these efforts is the State Hazard Mitigation 
Team (SHMT), a dynamic force committed to bolstering 
the state’s resilience in the face of potential hazards. The 
cornerstone of their approach lies in leveraging funding 
support from FEMA’s Hazard Mitigation Assistance (HMA) 
grant programs, encompassing the Building Resilient Infra-
structure and Communities (BRIC) initiative (formerly known 
as Pre-Disaster Mitigation), Flood Mitigation Assistance 
(FMA), and the Hazard Mitigation Grant Program (HMGP). 
These invaluable programs provide critical financial aid 
to communities, facilitating the execution of mitigation 
projects by covering up to 75% of project costs. Notably, 
the state goes beyond federal assistance by adding an extra 
10% to HMGP grants, reducing the local share to a mere 
15%. This collaborative framework, involving state, regional, 
and local stakeholders, has repeatedly yielded successful 
mitigation outcomes.

A Resilient Journey: Impactful Mitigation Efforts
Since 1997, North Dakota has invested a substantial 
$301,533,544.64 into hazard mitigation endeavors. Remark-
ably, these investments have yielded a 6:1 return on invest-
ment, as reported by FEMA through the National Institute 
of Building Sciences. This translates to over a billion dollars 
saved, while concurrently enhancing the safeguarding of 
lives and property across the state. These impactful proj-
ects have left an indelible mark on communities of all sizes. 
Recent endeavors include:

University of Mary Slope Stabilization: The completion of 
Phase I of this project has paved the way for Phase II. With 
a focus on stabilizing the hill on which the University of 
Mary sits, this initiative safeguards vital infrastructure and 
the well-being of students and staff alike.

ND Resilient Infrastructure Project: Fargo Pump Station 
Flood Mitigation: Currently underway, this project address-
es a gap in the existing flood protection infrastructure near 

the Red River Pump Station. Its goal is to shield the water 
treatment plant and other flood-prone areas within Fargo.

City of Fargo Wastewater Treatment Plant 
Flood Protection Plan: In progress, this project is crafting 
a permanent flood protection solution for the wastewater 
facility. It employs a combination of earthen levees and 
floodwalls, replacing past temporary measures that were 
both time-consuming and costly.

Dynamic Application of HMGP Funds
The utilization of HMGP funds has propelled a plethora 
of mitigation activities throughout the state. These funds, 
originating from flooding and severe weather events (DR-
4553-ND, DR-4565-ND, DR-4613-ND, DR-4660-ND), have 
served a variety of purposes:

Diverse Project Portfolio: DR-4553-ND (2020 Flooding) 
HMGP funds have fueled thirteen distinct projects, amount-
ing to $1,654,933.48. DR-4565-ND (2020 Severe Storms and 
Flooding) and DR-4613-ND (2021 Severe Storm, Straight-
line Winds and Flooding) dollars have enabled another four 
projects, totaling $957,007.76. Meanwhile, DR-4660-ND 
(2022 Severe Winter Storm and Flooding) HMGP funds will 

STATE’S ONGOING EFFORTS IN HAZARD MITIGATION

A slope stabilization project at the University of Mary 
in Bismarck has commened its second phase which 
will focus on strengthening the hill on which the 
college sits.
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power projects up to $12,173,220.00, 
including the Garrison Water Intake 
and North Dakota State Parks Storm 
Shelters projects.

Enhancing Safety Infrastructure: 
Funds have facilitated the construction 
of storm shelters in areas lacking such 
protective measures. Early warning 
sirens have been installed in commu-
nities previously without, enhancing 
disaster preparedness.

Critical Facility Empowerment: 
Emergency generators have found 
their place in essential facilities like 
fire stations, health clinics, community 
shelters, and law enforcement stations, 
fortifying their ability to weather crises.

Space Weather and Beyond: The 
State of North Dakota became the first 
state in the nation to prepare a robust 
evaluation of the risk and vulnerability 
to its electrical power infrastructure 
from an emergency management 
perspective. The Electrical System 
Resiliency Annex to the State of North 
Dakota Enhanced Mitigation Mission 
Area Operations Plan evaluated the 
risk and vulnerability to its electrical 
power infrastructure from the emer-
gency management perspective. Haz-
ards and threats range from the more 
prevalent natural hazards (i.e., flood, 
severe winter weather, severe summer 
weather) to geomagnetic disturbances 
(GMD) associated with space weather 
(caused by heightened activity like 
coronal mass ejections [CME] from the 
sun), and include the threat associat-
ed with man-made electromagnetic 
pulses (EMP) generated by nuclear 
weapons that have exploded in the 
atmosphere.

FMA and 
Unique Mitigation Solutions: The 
Flood Mitigation Assistance (FMA) ini-
tiative has been harnessed to eliminate 
the risk of repetitive flood damage to 
structures. 

Engineering a Safer North Dakota: 
Advance Assistance projects (now 

known as Project Scoping projects 
under BRIC) empower communities 
to address their distinctive mitigation 
needs by conducting studies and craft-
ing tailored plans.

Empowering the Future: Grant 
Funding Opportunities
The North Dakota Department of 
Emergency Services (NDDES) has 
recently announced the availability 
of grant funding through two Haz-
ard Mitigation Assistance programs: 
Flood Mitigation Assistance (FMA) and 
Building Resilient Infrastructure and 
Communities (BRIC). BRIC has replaced 

the Pre-Disaster Mitigation Grant 
(PDM) Program. Prospective appli-
cants have until December 15, 2023, 
to submit their applications for these 
programs. For further information, 
interested parties can reach out to key 
contacts within NDDES, including Carl 
Meyer (701-328-8108 or carlmeyer@
nd.gov), Todd Joersz (701-328-8261 or 
tjoersz@nd.gov), and Justin Messner 
(701-328-8107 or jmessner@nd.gov).
In the ongoing pursuit of a more re-
silient North Dakota, the State Hazard 
Mitigation Team remains dedicated to 
building a stronger and smarter future 
for all its residents.

More projects this year included a newly installed 
emergency siren in Glen Ullin (top) and the Red 
River Pump Station in Fargo.
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