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Cass County MULTI HAZARD MITIGATION PLAN 

Additionally, all participating jurisdictions are eligible to apply for funds through FEMA’s Hazard Mitigation Assistance 
Program (HMA). HMA offers three programs to help fund implementation of mitigation projects: the Hazard Mitigation 
Grant Program (HMGP), Building Resilient Infrastructure and Communities (BRIC), and Flood Mitigation Assistance (FMA) 
programs. 

Authority 
The Robert T. Stafford Disaster Relief and Emergency Assistance Act (Public Law 93-288), as amended by the Disaster 
Mitigation Act of 2000, provides legal basis for state, local and Tribal governments to reduce risks from natural hazards 
through mitigation planning. All state, local and Tribal governments are required to have an approved Multi-Hazard 
Mitigation Plan to receive funding for certain types of non-emergency disaster assistance, including mitigation projects. 

This plan is an update of Cass County’s 2019 Multi- Hazard Mitigation Plan. Hazard mitigation plans are required by FEMA to 
be updated every five years to maintain the jurisdiction’s eligibility for grant funding. Jurisdictions that participated in the 
planning process and are adopting the plan by the official method of approval based on legal authority are listed in Table 
1.1. Enderlin was included in the 2019 MHMP but elected not to participate in this plan because they are in the Ransom 
County MHMP. 

Table 1.1 Adopting Jurisdictions 
Jurisdiction Adoption Date 
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Cass County 
City of Alice 

City of Amenia 
City of Argusville 

City of Arthur 
City of Ayr 

City of Briarwood 
City of Buffalo 

City of Casselton 
City of Davenport 

City of Fargo 
City of Frontier 
City of Gardner 
City of Grandin 

Coty of Harwood 
City of Horace 
City of Hunter 
City of Kindred 
City of Leonard 

City of Mapleton 
City of North River 

City of Oxbow 
City of Page 

City of Prairie Rose 
City of Reile’s Acres 
City of Tower City 
City of West Fargo 

02/03/2025 
06/02/2025 
06/14/2025 
02/03/2025 
02/17/2025 
03/24/2025 
01/14/2025 
02/10/2025 
06/07/2025 
06/25/2025 
02/03/2025 
02/10/2025 
02/17/2025 
08/05/2025 
02/03/2025 
02/03/2025 
06/14/2025 
02/05/2025 
06/07/2025 
08/05/2025 
08/12/2025 
01/22/2025 
02/10/2025 
03/06/2025 
02/11/2025 
02/10/2025 
03/12/2025 
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Cass County MULTI HAZARD MITIGATION PLAN 

CHAPTER 2: Study Area Background 

County Context 
Cass County is the most populous county in North Dakota, with a population of 184,525 as of the 2020 Census. The county 
has had nearly continuous growth since its inception. This growth is illustrated in Figure 2.1. The Fargo-Moorhead 
MetroCOG projects the county will continue to gain population over the next 30 years. 

Figure 2.1 – Cass County Historical and Projected Populations 

Source: US Census Bureau (Historical and 2020); Metro Cog 2050 Population Forecast 
Source: US Census Bureau; 2020 Decennial Census used for population and age 2021 American Community Survey used for other demographic information 

Cass County is in eastern North Dakota, adjacent to the western border of Minnesota, separated by the Red River, which 
flows north towards Lake Winnipeg and Hudson Bay. The county’s landscape includes the Red River Valley covering 
approximately the eastern three-quarters of the county and slopes upward to the south and west into a plateau intersected 
with shallow drainage coulees. The county’s highest point is in the southwestern corner, reaching 1,194 feet above sea 
level. Covering a total area of 1,768 square miles, of which 1,765 square miles is land and 3 square miles is water. 

A general map of the county, including major features and neighboring jurisdictions, is shown in Figure 2.2 on the following 
page. Major roadways include Interstate 29, Interstate 94, US Highway 10, 52, and 81, and State Highways 10, 18, 38, 46, and 
294. Cass County is served by several major railroads, including the BSFN Railroad (with key routes passing through Fargo), 
the Canadian Pacific Railway. Additionally, the Red River Valley and Western (RRVWRR) short line railroad serves rural areas 
and industries. 
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Cass County MULTI HAZARD MITIGATION PLAN 

Demographic Details 
Summarized demographic information for Cass County and North Dakota is shown in Table 2.1. The county is generally 
younger than the state overall, with a median age of 33.4 and 19.4 percent of residents are at least 65 years of age. The 
county’s population density of 104.6 people per square mile is nearly 10 times the statewide density. Most residents 
identify themselves as white. The county’s median income is slightly greater than the state’s, the poverty level is also 
slightly greater than the state’s. Recent population trends for each city are summarized in Table 2.2 on the following page. 

Table 2.1 Cass County Demographics 
Cass County North Dakota 

Population 184,525 779,094 
Persons under 5 years 6.6% 7.1% 

Persons under 18 years 22.5% 23.6% 
Persons 65 years and over 19.4% 15.7% 

Median Age 33.4 35.8 
Persons per square mile 104.6 11.0 

White 82.0% 82.9% 
Hispanic or Latino 3.4% 4.3% 

American Indian or Alaska Native 1.4% 5.0% 
Black or African American 7% 3.4% 

Asian 3.3% 1.7% 
Native Hawaiian and Other Pacific Islander 0.1% 0.2% 

Two or More Races 5.1% 5.4% 
Foreign born 8.2% 4.1% 

Language other than English spoken at home 8.7% 7.0% 
High school graduates, age 25+ 96.4% 95.9% 

Median household income $66,747 $64,894 
Persons in poverty 13.4% 10.6% 

Average household size (persons) 2.37 2.3 
Persons with disabilities 22,367 84,314 

Percentage of people with disabilities 11.7% 11.1% 
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Cass County MULTI HAZARD MITIGATION PLAN 

Table 2.2 Incorporated City Population Trends 
City 2010 2020 % Change 2010 2020 2022 % Change 2020 2022 
Alice 40 41 2.50% 44 7.32% 

Amenia 89 85 -4.49% 181 112.94% 
Argusville 475 480 1.05% 573 19.38% 

Arthur 402 328 -18.41% 338 3.05% 
Ayr 23 11 -52.17% 15 36.36% 

Briarwood 78 57 -26.92% 56 -1.75% 
Buffalo 209 195 -6.70% 136 -30.26% 

Casselton 1,855 2,479 33.64% 2,496 0.69% 
Davenport 252 256 1.58% 253 -1.17% 

Fargo 105,549 125,990 19.37% 133,879 6.26% 
Frontier 214 195 -8.88% 175 -10.26% 
Gardner 74 129 74.32% 71 -44.96% 
Grandin 173 186 7.51% 148 -20.43% 

Harwood 718 794 10.58% 759 -4.41% 
Horace 2,430 3,085 26.95% 3,464 12.29% 
Hunter 261 332 27.20% 283 -14.76% 
Kindred 692 889 28.47% 957 7.65% 
Leonard 223 248 11.21% 260 4.84% 

Mapleton 762 1,320 73.23% 1,151 -12.80% 
North River 56 55 -1.79% 51 -7.27% 

Oxbow 305 381 24.92% 354 -7.09% 
Page 232 190 -18.10% 193 1.58% 

Prairie Rose 73 56 -23.29% 36 -35.71% 
Reile’s Acres 513 703 37.04% 914 30.01% 
Tower City 253 479 89.33% 296 -38.21% 
West Fargo 25,830 38,626 49.54% 38,653 0.07% 

Source: US Census Bureau Decennial Census: 2000, 2010 & 2020 

Climate and Weather 
Weather extremes in the county are shown in Table 2.3. Aggregated weather statistics for the county are shown in Table 
2.4. The NWS Cooperative Network Weather Station at the Hector International Airport is used for aggregate data because 
it has the longest available record period in the county. Additional weather statistics can be found in Appendix C. 

Table 2.3 Cass County Weather Extremes 
Highest Max Temperature 114° F 07/06/1936 
Lowest Min Temperature -48° F 01/08/1887 
Highest Daily Precipitation 4.72" 08/08/1943 

Greatest Snowfall 21.0” 01/18/1996 
Lowest Annual Precipitation 10.08” 1967 

Source: NWS Cooperative Network Weather Station, Hector International Airport 
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Cass County MULTI HAZARD MITIGATION PLAN 

Table 2.4 Cass County Aggregated Weather Statistics 
Temperature (°F) Precipitation (in.) Snow Fall 

Avg Daily Max Avg Daily Min Avg Monthly Avg Monthly 
Jan 18.2 0.2 0.71 10.3 
Feb 22.7 4.1 0.69 8.1 
Mar 36.3 18.1 1.25 9.2 
Apr 54.1 31.9 1.54 4.1 
May 68.7 44.4 3.09 0.0 
Jun 78.1 55.6 4.29 0.0 
Jul 82.1 59.4 3.07 0.0 

Aug 80.7 56.8 2.60 0.0 
Sep 72.0 48.1 2.68 0.0 
Oct 55.8 35.2 2.17 1.2 
Nov 38.1 20.9 0.97 6.8 
Dec 24.0 7.5 0.89 11.7 
Ann 52.6 31.9 23.95 51.4 

Note: Aggregated Monthly Statistics 7/2/1948-6/10/2024 
Source: NWS Cooperative Network Weather Station, Hector International Airport 

Economy 

Cass County has a diversified economy, with strong agriculture, 
healthcare and social assistance, tourism and hospitality, 
education, and government sectors. The agricultural industry, 
with almost a million acres of farmland in Cass County, is also a 
major contributor to the economy. 

The agriculture industry is tracked by an annual survey and a 5-
year census through the National Agricultural Statistics Service. 
Soybeans and corn are the most common crops, taking up 78 
percent of all crop acreage. Cattle and calves, goats, sheep and 
lamb make up the county’s livestock industry. The USDA Census 
of Agriculture indicates that in 2022 the total value of crops 
sold in the county was $612,696,000 and the total value of 
livestock was $17,169,000. Table 2.5 summarizes 2022 Census 
of Agriculture information. 

Countywide workforce data is compiled by the Job Service 
North Dakota Labor Market Information Center. Table 2.6 
identifies major employers in the region based on available LMI 
data and community estimates. 

Table 2.5 Cass County Agriculture Summary 
Crop Acres Production 

Wheat for grain, all 90,533 5,947,368 bu 
Soybeans 387,830 17,045,144 bu 

Sunflower seed 28,582 71,188,084 lbs 
Corn for grain 238,249 41,875,638 bu 

Barley 16,100 1,235,347 bu 
Hay 14,435 34,188 tons 

Beans 14,102 314,248 cwt 
Oats 2,433 175,157 bu 

Sugar beets 13,005 319,106 tons 
Rye 1,400 36,119 bu 

Livestock Inventory 
Cattle and Calves 6,118 

Goats 248 

Sheep & Lambs 1,327 
Source: USDA Census of Agriculture 2022 
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Cass County MULTI HAZARD MITIGATION PLAN 

Table 2.6 Cass County Economic Summary 
Industry Earnings (2021) Property Income (2021) Taxes (2021) Total Gross Regional Product 

Manufacturing $840.5 million $871 million $9.9 million $1.7 billion 
Distribution and 

Logistics $498.8 million $0 million $0 million $595.9 million 

Autonomous Systems $520.6 million $426.2 million $16 million $962.8 million 
Healthcare No data No data available No data No data available 

AgTech $634.5 million $445.8 million $12.7 million $1.1 billion 
Bioscience $89.6 million $137.1 million $444.2 $227.1 million 

Hardware & Software $350.3 million $311.5 million $9 million $680.8 million 
Value Added Ag $102.4 million $150.9 million $4.2 million $257.5 million 

Education No data 
available No data available No data 

available No data available 

Source: North Dakota Labor Market Information, 2024 

Table 2.7 Major Employers 

Sanford Health Hospital 
North Dakota State University Educational Services 

Essentia Health Hospital 
Fargo Public Schools Educational Services 

West Fargo Public School District Educational Services 
Marvin Wood Product Manufacturing 

City of Fargo Executive, Legislative and General 
VA Medical Center Hospital 

Cash Wise Foods and Hornbacher’s Food and Beverage Retailers 
Noridian Healthcare Solutions Insurance Carriers and Related Activities 

(Nondiscolsable) 
CNH Industrial America Machinery Manufacturing 

Scheels All Sports Sporting Goods, Hobby, and Book Stores 
WEX Insurance Carriers and Related Activities 

Walmart General Merchandise Retailers 
Amazon.com Warehousing and Storage 

Bell Bank Credit Intermediation and Related Activities 
Aldevron Chemical Manufacturing 

(Nondisclosable) 
Blue Cross Blue Shield of North Dakota Insurance Carriers and Related Activities 

Bethany Retirement Living Nursing and Residential Care Facilities 
YMCA of Cass and Clay Counties Amusement, Gambling, and Recreation 

Fargo Park District Amusement, Gambling, and Recreation 
E W Wylie Corporation Truck Transportation 

US Bank Credit Intermediation and Related Activities 
Source: North Dakota Labor Market Information, 2024 
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We reached out to every organization with an introductory letter outlining the MHMP and invited them to an open to 
the public and in-person AFN Community Coffee event at the Fargo Public Library on June 24, 2024, we stressed the 
critical importance of their feedback in shaping the plan. Additionally, we distributed a brief survey to each 
organization contacted, ensuring those that could not attend had an opportunity to share their insights using the same 
survey provided to attendees. Detailed results from the survey and the Community Coffee attendee feedback are 
presented below. 

Survey respondents, primarily from organizations, in Fargo with some representation from West Fargo, Horace, and 
Casselton, identified key hazard impacting vulnerable populations. Hazards of concern were ranked by respondents 
and the top six hazards of concern in order from most concern to least are infectious disease, severe winter weather, 
flooding, severe summer weather, cyberattacks, and hazardous materials release. Impacts include increased stress, 
financial hardship, and displacement during hazard events such as flooding, as well as challenges like transportation 
disruptions, language barriers, and limited preparedness among New Americans, refugees, immigrants, and other 
underserved communities. Power outages, though not specifically profiled in this MHMP, were noted as a hazard of 
concern due to vulnerable populations reliance on electricity for medical needs. 

Respondents emphasized the importance of accessible communication, transportation during evacuations, and 
targeted outreach to marginalized populations, including New Americans and those with disabilities. Preferred 
communication methods include TV, cell phones, social media, and email – it was noted that communication needs to 
be provided in accessible ways, both in language options and written and oral options, as some people are unable to 
read English and their native language. Many vulnerable populations lack basic preparedness items, highlighting a 
significant gap in readiness. Organizations responding to the survey noted unique challenges such as maintaining 24/7 
operations during severe weather, medication delivery disruptions, and coordination for non-local individuals relying 
on services. Strengthening outreach, preparedness, and involvement of vulnerable populations in planning are the key 
take aways from the survey. Some of the feedback was incorporate through mitigation actions #2 and #22. 
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Table 3.1 Cass County Presidential Disaster Declarations, 1953 2024 
Date Declaration Hazard(s) 

02/15/2024 4760 Severe Winter Storm and Stright-line Winds 

07/09/2020 4553 Flood 

04/01/2020 4509 Biological 

03/13/2020 3477 Biological 

06/12/2019 4444 Flood 

05/29/2013 4118 Flood 

04/26/2013 3364 Flood 

05/10/2011 1981 Flodd 

04/07/2011 3318 Flood 

04/30/2010 1907 Flood 

03/14/2010 3309 Flood 

03/24/2009 1829 Flood and Severe Summer Storm 

09/07/2007 1725 Flood and Severe Summer Storm 

07/17/2007 1713 Flood and Severe Summer Storm 

06/05/2006 1645 Flood and Severe Summer Storm 

01/04/2006 1621 Severe Winter Weather 

09/13/2005 3247 Coastal Storm 

05/28/2001 1376 Flood 

06/27/2000 1334 Flood and Severe Summer Storm 

06/08/1999 1279 Flood and Severe Storm 

06/15/1998 1220 Flood 

04/07/1997 1174 Flood and Severe Storm 

01/12/1997 1157 Severe Winter Weather 

06/05/1996 1118 Flood 

07/26/1993 1001 Flood and Severe Summer Storm 

05/08/1989 825 Flood 

04/26/1979 581 Flood 

04/17/1978 554 Flood 

07/11/1975 475 Flood and Severe Summer Storm 

05/24/1975 469 Flood 

06/05/1970 287 Flood and Severe Summer Storm 

04/18/1969 256 Flood 

03/23/1966 216 Flood 

05/10/1965 195 Flood 

05/10/1965 195 Flood 

06/22/1957 79 Tornado 

Source: FEMA 
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Rising temperatures in the last century. North Dakota has 
warmed more than most of the United States. Source: EPA, 
Climate Change Indicators in the United States. 

Cass County MULTI  HAZARD MITIGATION PLAN 

The key takeaway is that North Dakota’s extreme weather variability will likely continue to be the primary influencer or 
signal within each of the natural hazards which directly or indirectly impact jurisdictions and people across the state, 
over days to decades long timescales, and the much more subtle and gradual; trends of climate change over the rest of 
this century may act to further extend the range of variability beyond that which has previously been documented in 
the historical record. 

FINDINGS 
Climate change is defined by FEMA as “changes in average weather conditions that persist over multiple decades or 
longer.” Three specific ways that weather conditions have changed in North Dakota include warmer temperatures, 
increased precipitation, and increased intensity of droughts.  The EPA August 2016 publication, “What Climate Change 
Means for North Dakota,” supports the claim that the climate in the state is changing.  For example, most of the state has 
warmed about two degrees over the last century. In fact, North Dakota has warmed more than most of the United States. 
(See Figure 3.1) “The warming is most evident in winter, but apparent in all seasons, and is reflected in a below average 
number of very cold days since 2000.” (Source: NOAA National Centers for Environmental Information | State Climate 
Summaries 2022 150-ND). 

Figure 3.1 - Temperature Change in the United States 

Extreme variability is a hallmark of North Dakota’s climate. Climate studies suggest that North Dakota’s extreme weather 
variability will likely continue to be the primary influencer or signal within each of the natural hazards which directly or 
indirectly impact jurisdictions and people across the state, over days to decades long timescales, and the much more subtle 
and gradual trends of climate over the rest of this century may act to further extend the range of such variability beyond 
that which has previously been documented in the historical record. 

In addition to anticipated continued rising temperatures, “extreme precipitation events are also projected to increase in 
frequency and intensity, potentially leading to increased runoff and flooding, which can reduce water quality and erode 
soils.” During the last 50 years, the amount of rain falling during the wettest four days of the year has increased about 15 
percent in the Great Plains, including North Dakota. The intensity of droughts through the end of this century is projected 
to increase in large part because of the rising temperatures, coupled with more intense but spottier summer rains. 

In the following specific hazard analysis, there is a section on how extreme weather variability or climate change will affect 
each specific hazard. 

Change in Development and Current or Future Assets 
The jurisdictions listed below provided self-reported information on development that has happened within their 
communities since the last MHMP was approved. Most jurisdictions indicated no change in development and therefore 
there is no change in vulnerability to hazards identified in this update. 
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Drought 
All Jurisdictions 
Overall Risk: High 
Probability: Moderate (once per decade, approximately 20% to 25% annual probability) 
Magnitude: High (economic impact on the entire county) 

Seasonal Pattern 
None but impacts may be greater during spring and summer 

Duration 
Months/Years 

Primary Impacts 
Agricultural loss (crops, livestock) 
Economic loss 
Increased fire potential 
Loss of potable water 
Pest Infestation 

HAZARD PROFILE 
Drought is generally defined as a deficiency of precipitation over an extended period. If severe enough, this deficiency has 
potential to reduce soil moisture and water below the minimum necessary for sustaining plant, animal, and human life 
systems. It is a normal, recurrent phenomenon that takes place in nearly all climate zones. Droughts appear gradually, and 
it is often difficult to pinpoint their beginning and end. Droughts can last multiple years and even persist over decades. 
Previous significant droughts covering more than 50% of the state occurred in the late 1910’s, 1930s, 1950s, 1960s, late 
1970s, early 1980s, 1988-1991, 2007-2008, 2017-2018 and 2020-2021. 

HISTORY AND EXTENT 
Historic trends show that wetter-than-normal periods tend to alternate with drier-than-normal periods. The average annual 
precipitation in Cass County is 23.95 inches as recorded at the Hector International Airport National Weather Service 
Cooperative Network weather station. The county’s lowest annual precipitation is 8.84 inches, which was recorded in 1976. 

Figure 3.2 illustrates the percentage of area and intensity of drought conditions since 2000 in Cass County with the US 
Drought Monitor (USDM). The map uses six classifications: normal conditions, abnormally dry (D0), showing time periods 
that starting or coming out of drought, the four levels of drought are: moderate (D1), severe (D2), extreme (D3), and 
exceptionally (D4). The color code key corresponding to each classification is found under Figure 3.2. Drought classifications 
are discussed further below in Table 3.3. 
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Related Federal Indemnity Payments, Cass County, 2000-2023 

Total ---- $57,310,042 
$7,911,027 

2022 • $1,082,505 

2020 $33,549 
$-

2018 $758,251 
- $2,518,566 

2016 , $257,267 
I $450,060 

2014 $638,786 

$17,973,537 

$12,594,297 
2012 $8,413,418 

I $209,366 
2010 $10,756 

$68,349 
2008 • $1,225,923 

$74,485 
2006 - $1,749,124 

$-
2004 I $289,367 

$894,717 
2002 I $133,303 

$16,151 
2000 $7,238 

$- $10,000,000 $20,000,000 $30,000,000 $40,000,000 $50,000,000 $60,000,000 $70,000,000 

Cass County MULTI  HAZARD MITIGATION PLAN 

Historical drought occurrences can also be measured by looking at impacts. Federal indemnity programs provide financial 
assistance to help reduce the impact of drought-related agricultural losses. Figure 3.3 shows indemnity payments for Cass 
County from 2000-2023. The figure shows that 2021 had the largest drought indemnity payments during the period. The 
years 2006, 2008, 2012, 2013, 2017, 2021, 2022, and 2023 also had drought related payments in excess of $1,000,000. 

Figure 3.3 – Drought-Related Federal Indemnity Payments, Cass County, 2000-2023 

Source: National Drought Mitigation Center (USDA Risk Management Agency 2018-2024*) 

PROBABILITY 
It is difficult to predict when a drought will appear. Historic trends show that wetter-than-normal periods tend to alternate 
with drier-than-normal periods. It is important to note, however, that numerous factors beyond rainfall contribute to 
drought status, which can make it difficult to predict and classify droughts. As illustrated in Figure 3.2, droughts classified as 
severe or worse occurred seven times in the last 25 years, with the longest stretch of drought lasting 40 weeks starting in 
July 2012 and ending in April 2013. Based on the review of available information, the probability of a severe or worse 
drought event occurring in any given year a 36% probability. 

EXTREME CLIMATE VARIABILITY AND CLIMATE CHANGE 
One of the biggest risks the county faces is the increasing intensity of drought conditions. With hotter and potentially drier 
summers, drought periods could increase. With a parched landscape, the risk of dust storms increases as well. 

LOCATION 
Drought occurs at a regional level and is not a micro-climatic event. It generally occurs across the entire geographical area 
encompassed by a county. All parts of Cass County are at equal risk from drought. 

VULNERABILITY 

Popu lat ion 

According to NOAA’s National Weather Service, drought it’s a prolonged moisture deficiency that adversely affects people, 
animals, vegetation, water quality, public health, and infrastructure. It disrupts agriculture by limiting water for farmers and 
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Table 3.4 Cass County Water Provider 
Jurisdiction Provider 

Rural Cass County Cass Rural Water and private wells 

Alice Enderlin City Water Department 

Amenia Cass Rural Water 

Argusville Cass Rural Water 

Arthur Cass Rural Water 

Ayr Cass Rural Water 

Briarwood Fargo Water Treatment Facility 

Buffalo Cass Rural Water 

Casselton Rural Cass Water 

Davenport Rural Cass Water 

Fargo Fargo Water Treatment Facility 

Frontier Cass Rural Water 

Gardner Cass Rural Water 

Grandin Cass Rural Water 

Harwood Cass Rural Water 

Horace Cass Rural Water 

Hunter Cass Rural Water 

Kindred Cass Rural Water 

Leonard Cass Rural Water 

Mapleton Cass Rural Water 

North River Cass Rural Water 

Oxbow Cass Rural Water 

Page Cass Rural Water 

Prairie Rose Cass Rural Water 

Relies Acres Cass Rural Water 

Tower City Cass Rural Water 

West Fargo Fargo Water Treatment Facility 

Property  

Drought can result in significant loss of land and non-land property value for farmers and ranchers. Beyond agricultural 
impacts, there is also a greater threat of structure damage in drought-affected areas, as drought increases the risk of 
wildfire and may create water shortages that inhibit adequate fire response. Structure vulnerability from wildfire is 
discussed in more detail in the wildland fire section of this chapter. 
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Cr it ica l  Fac i l it ies 

Low water levels in the Red and Sheyenne Rivers are believed to impact the operation of the Fargo Water Treatment 
Facility, either by limiting intake access (see mitigation action #138) or by reducing available volume. Currently, the 
Sheyenne River remains an accessible water source for Fargo (see mitigation action #139). 

In theory, mechanical pumping from outlets at Devils Lake could help sustain flow in the Sheyenne River once it is tapped, 
except in cases where extremely low river levels cause additional FVL water to negatively impact water quality. Historically, 
Moorhead has been able to provide some backup support through its deep well system when the Red River runs low. 
However, this option is no longer available. 

Looking ahead, the Red River Water Supply Project is designed to eventually serve as a reliable backup source of water 
during times of drought once completed. 

Economy 

“Many North Dakota farmers and ranchers harvested drought-stricken crops, small grains or other alternative forages to 
make up for reduced hay protection. These drought-stressed forages can be high in nitrates and cause toxicity issues in 
cattle, say North Dakota State University Extension specialists. Slowing the rate of intake of high-nitrate hay is key to 
reducing risk. Cattle can adapt to higher levels of nitrates by slowly transitioning from forages low in nitrate to higher 
nitrate forages.” (The Jamestown Sun (N.D.). Dec 5, 2021) 

Agriculture is a significant economic driver in the county, and the economic success of most cities ultimately relies on a 
healthy agriculture industry. Drought can have a significant economic impact on agriculture and related industries. Federal 
indemnity payments, previously shown in Figure 3.3, are an indicator of drought-related agricultural losses. Since 2000, the 
year with the greatest payments was 2021, with $17,973,537. 

The drought-related crop insurance payments in Cass County from 2000 through 2023 totaled $57,310,042. Based on a 
statewide rate of 89 percent of crops being insured, total estimated damages for the County were $64,505,655. 
The direct economic loss of drought for livestock producers is difficult to measure. Cattle and calf numbers regularly 
fluctuate based on a wide number of factors. Impacts on livestock producers include reduced rangeland productivity, high 
cost/unavailability of water for livestock, disruption of reproductive cycles and the cost of finding supplemental feed or 
pasture. 

Future Development  

Public water systems are monitored by the North Dakota Department of Health and Human Services, and water permit 
applications are maintained by the North Dakota Department of Water Resources and US Army Corps of Engineers. 

The Red River Valley Water Supply Project (RRVWSP) is a critical infrastructure initiative designed to provide a reliable and 
sustainable water source for central and eastern North Dakota, ensuring safe drinking water and supporting economic 
growth during moderate and severe drought conditions. The project will divert water from the Missouri River through an 
intake on the McClusky Canal, transporting it via a buried pipeline to the Sheyenne River (see Mitigation Action 13). 

Once completed, the RRVWSP will significantly strengthen the region’s drought resilience, effectively “drought proofing” 
nearly half of North Dakota. The project, which began in 2020, is on track for completion by 2032. Key milestones already 
achieved include the installation of transmission pipelines and additional land acquisitions. In the coming years, efforts will 
focus on finalizing the design and completing the construction of all remaining project components. 

EXISTING CAPABILITIES 
The USDA Farm Service Agency and North Dakota State University Extension have field offices in Fargo. Both offices offer 
general education relating to drought management best practices. The USDA Farm Service Agency field office assists with 
the distribution of drought indemnity payments to agricultural producers. The Cass Rural Water District has confirmed that 
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existing water supply sources could not provide the current maximum use volumes during extended or extreme droughts 
for its users. There are a few (but unknown number) of rural residences that are not served by Cass Rural Water District. 
There are no known established policies or protocols for handling the impacts of extended or extreme drought conditions 
for the smaller jurisdictions in Cass County; however, The City of Fargo has a drought management plan to track and reduce 
impacts of a water shortage and drought. The City of West Fargo also has a drought response plan to reduce impacts. Once 
the Red River Valley Water Supply Project is completed, it will serve as a reliable water supply during times of moderate and 
severe drought. 

North Dakota Department of Agriculture offers resources to help livestock producers manage forage shortages caused by 
drought. NDSU’s FeedList allows producers to list or search for hay, corn, or pasture available for sale, rent or donation, 
with free access and listings automatically removed after 90 days. The North Dakota Department of Agriculture also 
provides a Hay Hotline and interactive map to connect users with hay, pasture, Conservation Reserve Program (CRP) land 
for grazing or haying, and hay transportation services. These services are free of charge. 

KEY ISSUES AND POTENTIAL ACTION ITEMS 
Key Issue: Agriculture is a key component of the county’s economy. A significant drought has the potential to greatly affect 
the industry and the county as a whole. 

Potential Action Item: Continue supporting the USDA Farm Service Agency and North Dakota State University Extension and 
provide assistance as needed to local farmers and ranchers. 
Potential Action Item: Develop emergency response plan that includes coordination with local livestock producers. 
Potential Action Item: Educate residents on water saving techniques. 
Potential Action Item: Educate farmers on soil and water conservation practices. 
Potential Action Item: Encourage farmers to purchase crop insurance. 
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Flood 
All Jurisdictions 
See Table 3.5 below 

Seasonal Pattern 
March – October 

Duration 
One week 

Primary Impacts 
Agricultural loss (crops, livestock) 
Blocked roads 
Economic loss 
Human loss and injuries 
Localized evacuation 
Property damage or loss 

Flooding impacts can be severe where they occur but are often localized to relatively small and/or sparsely populated 
areas. Table 3.5 outlines each jurisdiction’s estimated risk, probability, and impact. 

Table 3.5 Jurisdictional Flood Hazard Information 
Jurisdiction Overall Risk Probability Impact 
Rural Cass 

County 
High 

Greater than 100% Chance 

Per Year County-Wide 
Moderate 

Alice Low Low Low 

Amenia High Moderate High 

Argusville High Moderate High 

Arthur Low Low Low 

Ayr Moderate Moderate Moderate 

Briarwood Low Low Low 

Buffalo Low Moderate Low 

Casselton Low Low Low 

Davenport High Moderate High 

Fargo High Moderate High 

Frontier Low Low Low 

Gardner Low Low Low 

Grandin High Moderate High 

Harwood Low Low Low 

Horace High Moderate High 

Hunter Low Low Low 

Kindred Low Low Low 
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Leonard High Moderate High 

Mapleton Low Low Low 

North River High Moderate High 

Oxbow Low Low Low 

Page Low Low Low 

Prairie Rose High Moderate High 

Reile’s Acres Low Low Low 

Tower City High Moderate High 

West Fargo Low Low Low 

HAZARD PROFILE 
Primary causes of flooding in North Dakota include heavy rain/flash flooding, rapid snowmelt/ice jams and increased 
seasonal moisture. Flooding can occur in riverine zones or flat areas that lack adequate drainage. Flooding is often 
categorized into three types, flash, overland, and riverine flooding. 

Flash Flooding is a sudden or rapid flooding event caused by intense rainfall over a short period time (typically less than six 
hours), dam or levee failure, or a sudden release of water from a blocked river or lake. This event can occur with little to no 
warning and can be extremely dangerous due to the swift rise of water levels, which can quickly inundate roads, homes, 
and other structures. 

Overland Flooding, also called areal flooding, refers to the water flow that occurs when rainfall, snowmelt, or runoff from 
higher ground flow over the land surface, rather than being absorbed into the ground or collected by natural drainage 
systems like river or streams. This type of flooding occurs when the ground is saturated, frozen, or impermeable, or when 
prolonged and persistent rainfall exceeded drainage systems' capacity. Overland flooding can affect large areas, often 
leading to widespread water damage to property, infrastructure, and agricultural lands. 

Riverine flooding occurs when rivers, streams, or other bodies of water overflow their banks due to excessive rainfall, 
snowmelt, or dam releases. This type of flooding often develops over a longer period compared to flash flooding, allowing 
for some level of warning. Riverine flooding can inundate large areas, especially in floodplains, and can last for days or 
weeks, depending on the severity of the event and the river’s size. The extent of riverine flooding is often influenced by 
factors such as the river's flow rate, the amount of upstream runoff, and the terrain surrounding the river. 

Typical insurance policies do not cover flood damage, so FEMA created the National Flood Insurance Program (NFIP) to 
provide flood insurance for property owners. The NFIP makes flood insurance available to residents in NFIP-participating 
communities that adopt and enforce ordinances and follow other basic requirements. 

A Flood Insurance Rate Map (FIRM) is created to determine flood insurance rates for each participating community. The 
FIRM identifies Special Flood Hazard Areas (SFHA) with a one percent annual chance of flooding, commonly called the 100-
year floodplain. Areas outside the SFHA are considered in the Non-Special Flood Hazard Area (NSFHA). Structures in the 
NSFHA may still be at risk from flooding; according to FEMA, one in every four floods occur in an NSFHA. Flood insurance is 
required for all property owners who acquire a loan from a federally regulated, supervised, or insured financial institution 
for the acquisition or improvement of land, facilities or structures located within an SFHA. 

HISTORY AND EXTENT 
Cass County was included in 22 flood-related Presidential Disaster Declarations between 1953 and 2024. 
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PROBABILITY 
Recent flood events in Cass County are summarized in Table 3.10. The county averages more than one flood event per year. 
Flood event classification criteria and a detailed listing of events can be found in Appendix C. There is essentially a 100% 
annual probability of some kind of flooding in Cass County. 

Table 3.10 Flood Events in Cass County, 1996 2024 
Flood Events Event Days* Annual Probability Event Days per Year 

Total 71 89.3% 2.8 
Flood 31 50.0% 2.2 

Flash Flood 34 67.9% 1.8 
Heavy Rain 6 21.4% 1.0 

*Number of days with a reported event 
Source: National Climatic Data Center Storm Events Database 

EXTREME CLIMATE VARIABILITY AND CLIMATE CHANGE 
Climate projections for North Dakota indicate an increase in both heavy precipitation events and periods of drought 
through the end of the century. Cass County, like much of the state, is expected to experience more frequent and intense 
rainfall, contributing to higher annual streamflow and an increased risk of flooding. Rainfall-enhanced snowmelt flooding 
may also become more common, particularly when heavy precipitation follows prolonged drought conditions, worsening 
soil instability and increasing runoff rates. These changing precipitation patterns will likely place additional strain on the 
county’s flood control infrastructure, potentially overwhelming drainage systems and increasing the risk of flash flooding 
(2024 ND EMP). 

Rapid shifts between drought and extreme wet conditions further compound flood risks. Drought-induced soil shrinkage, 
erosion, and reduced vegetation can lead to higher runoff rates when heavy rains occur, increasing the likelihood of 
localized flooding. Additionally, the county’s clay-rich soils are susceptible to deep cracking during dry periods, which can 
accelerate erosion and water infiltration when storms arrive. Past statewide examples of extreme climate swings include 
the 2011 flood followed by the 2012 drought and the 2017-2018 drought leading into the 2019. The variance of events 
demonstrates the volatile nature of North Dakota’s climate (2024 ND EMP). 

LOCATION 
Flood Insurance Rate Maps with effective dates ranging from December 4, 1979 to January 16, 2015, were established for 
the Cities of Amenia, Argusville, Arthur, Briarwood, Casselton, Davenport, Fargo, Frontier, Gardner, Harwood, Horace, 
Hunter, Mapleton, North River, Oxbow, Prairie Rose, Reile’s Acres, and West Fargo, Townships of Amenia, Berlin, 
Davenport, Durbin, Empire, Gardner, Harwood, Mapleton, Nobel, Normanna, Pleasant, Raymond, Reed, Stanley, Walburg, 
Warren, and Wiser, and additional unincorporated areas of Cass County. The flood insurance study for these jurisdictions 
shows the main flooding source is the Red River of the North and its tributary rivers, the Sheyenne River, the Maple River, 
and the Rush River and associated wetlands, streams and coulees draining into the Red River of the North. 

Figures 3.5 through 3.17 on the following pages show the preliminary flood insurance rate maps. 

The latest floodplain modeling for the County was completed in 2015 with a Risk MAP program undertaken jointly by FEMA 
and the North Dakota State Water Commission. The resulting RAM maps are based on topography and modeled water 
volumes to determine estimated floodplain areas. Data from this floodplain modeling identifies flood risk areas that are not 
regulatory and are intended for planning purposes only. However, it should be noted that any jurisdiction participating in 
the NFIP has the authority to use “best available information” when administering floodplain regulations. Figures 3.28 
through 3.33 show areas identified by the Risk MAP study as being located in an area with significant risk of flooding. 
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Table 3.12 Cass County Address Points in Flood Hazard Zones (FEMA Preliminary) 
Total 

Address 
Regulatory 

Flooding Address 
Points 

1% Annual Flood 
Chance Zone Address 

Points 

0.2% Annual Flood 
Chance Zone Address 

Points 

% of all Addresses 
Vulnerably to 

Flooding 

Rural Cass County 4,906 96 1,165 1,095 46.1% 

Alice 34 0 1 0 2.9% 

Amenia 53 0 47 0 88.7% 

Argusville 167 0 20 0 12.0% 

Arthur 191 0 33 0 17.3% 

Ayr 18 0 1 0 5.6% 

Briarwood 28 0 11 17 100.0% 

Buffalo 158 0 6 0 3.8% 

Casselton 1,322 0 49 0 3.7% 

Davenport 133 0 0 0 0.0% 

Fargo 76,284 116 7,593 51,282 77.2% 

Frontier 85 0 3 78 95.3% 

Gardner 74 0 22 0 30.0% 

Grandin 99 0 27 0 27.3% 

Harwood 314 0 100 152 80.3% 

Horace 3,499 0 298 687 28.2% 

Hunter 238 0 59 0 24.8% 

Kindred 529 0 0 0 0.0% 

Leonard 178 0 20 0 11.2% 

Mapleton 749 0 0 0 0.0% 

North River 24 0 5 18 95.8% 

Oxbow 255 29 18 157 80.0% 

Page 178 0 24 0 13.5% 

Prairie Rose 21 0 1 20 100% 

Reile’s Acres 289 0 153 66 75.8% 

Tower City 175 0 9 0 5.1% 

West Fargo 17,268 0 45 13 0.3% 

Historical flood occurrences can also be measured by looking at impacts. Federal indemnity programs provide financial 
assistance to help reduce the impact of flood-related agricultural losses. Figure 3.4 shows indemnity payments for Cass 
County from 2000-2023. The figure shows that 2019 had the largest drought indemnity payments during the period. The 
year 2013 also had drought related payments in excess of $500,000.  
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Figure 3.5 Argusville Flood Hazards (Effective) 
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3.6 Fargo (North) Flood Hazards (Effective) 
Effective FEMA National Flood Hazard Area with Reduced Risk Due to Levee 

Layer (NFHL) Minimal Flood Hazard 
Flood Hazard Zone 

Regulatory Floodway 

1 % Annual Chance Flood Hazard 

0.2% Annual Chance Flood Hazard 

Rivers , Streams, and Drains 

Diversion Alignment 

- Channel 

- Southern Embankment 

Cass County MULTI  HAZARD MITIGATION PLAN 

3-30 



          

 
 

MU -

3.7 Fargo (Central) Flood Hazards (Effective) 
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Figure 3.8 Fargo (South) Flood Hazards (Effective) 
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Figure 3.9 Frontier Flood Hazards (Effective) 
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Figure 3.10 Harwood Flood Hazards (Effective) 
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Figure 3.11 Horace Flood Hazards (Effective) 
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Figure 3.12 North River Flood Hazards (Effective) 
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Figure 3.13 Oxbow Flood Hazards (Effective) 
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Figure 3.14 Prairie Rose Flood Hazards (Effective) 
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Figure 3.15 Rei les Acres Flood Hazards (Effective) 
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