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EXECUTIVE SUMMARY 

 
Purpose of Study 
 
The purpose of the feasibility study is to determine measures that can reduce the flood risk in 
the study area and determine measures that can improve the aquatic ecosystem along the Souris 
River. The study will also seek to identify actions that others may implement as part of an 
overall watershed plan but not limited to the actions of reducing flood risk or improving the 
aquatic ecosystem. The study will examine the costs and benefits of flood risk management and 
ecosystem restoration alternatives and make a recommendation regarding federal participation 
in the alternative plans. 
 
Project Location 
 
The Souris River has its headwaters in Saskatchewan, Canada and flows southeasterly into 
North Dakota near Sherwood, North Dakota, continuing southeast through the cities of 
Burlington, Minot, Sawyer and Velva, then turns back north and reenters Canada in Manitoba 
near Westhope, North Dakota (Executive Figure 1).  
 
The Souris River has a total length of over 700 miles and a drainage area of approximately 
23,600 square miles. About 300 miles of the river and about 9,000 square miles of the drainage 
area are in the United States’ portion of the basin. This study covers primarily the United States’ 
portion of the watershed area of the Souris River located in north central North Dakota, 
downstream of the U.S. Geological Survey gaging station near Sherwood, North Dakota where 
the Souris River enters the United States. The Des Lacs River, a major tributary that enters the 
Souris River upstream of Minot, North Dakota, is included in this study. The study area includes 
three national wildlife refuges (NWRs) managed by the U.S. Fish and Wildlife Service (USFWS): 
the Upper Souris NWR upstream from Minot, the J. Clark Salyer NWR downstream of Towner, 
North Dakota, and the Des Lacs NWR on the Des Lacs River. 
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Executive Figure 1: Map of the Souris River Basin 
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Problem Identification 
 
The primary problem identified in the study area is the risk of flood damage to homes, 
buildings, public infrastructure and agricultural land throughout the Souris River Basin. 
Recurring flooding is a risk to the economic stability of the region and its influence in 
supporting the United States’ position as the global leader in agriculture, energy and national 
defense. The region provides food for the country through its agricultural base; powers the 
country by harnessing energy provided by oil, natural gas, coal and wind; and protects the 
country, which is home to two major U.S. Air Force air wings (the 5th Bomber Wing and the 91st 
Missile Wing) and is one of two remaining bases with B-52 aircraft. 
 
The majority of the existing federal flood risk management projects in the Souris River Basin are 
located near Minot and were designed to pass a flow of 5,000 cubic feet per second, or cfs, and 
to store enough water to limit the flow to 5,000 cfs, which was the 1-percent annual exceedance 
probability (AEP) event at the time when the projects were built. The updated 1-percent AEP is 
currently estimated at approximately 10,000 cfs at Minot. As a result, flood risk is considerably 
higher throughout the Souris River Basin than was previously understood. The existing system 
of reservoirs, channel improvements and levees was designed to address spring snowmelt, but 
once the reservoirs are full, there is little capacity to hold summer rains. The largest flood on 
record in the Souris River Basin occurred in 2011. The 2011 flood was a long-duration snowmelt 
runoff event followed by an extreme rainfall event in the upper portion of the watershed. Using 
the reservoirs in Canada and Lake Darling along with emergency levees, most of the urban areas 
survived the spring snowmelt period. With no capacity left in the reservoirs, the extreme rainfall 
in the headwaters passed unchecked, and the flow at Minot peaked at about 27,400 cfs on June 
22, 2011. 
 
Flood damage occurs from peak flows as well as extended durations of lower flows. Urban flood 
risk is concentrated in the reach from Burlington, North Dakota to Velva, North Dakota, 
including the city of Minot, North Dakota. In that reach approximately 5,000 structures are 
located within the 1-percent AEP (10,000 cfs flow) floodplain, and 5,800 structures are located 
in the 0.2 percent (500-year or 20,200 cfs flow) floodplain. Due to the nature of the river valley 
in this reach, the 1 percent floodplain extends nearly from bluff to bluff, and larger events result 
in higher flood depths without impacting significantly more structures. Overall, in the United 
States’ portion of the Souris River from Sherwood to Westhope, the 2011 flood of record 
(approximately 27,400 cfs) caused an estimated $700 million in damages to approximately 
4,700 structures and their contents. Permanent and emergency measures prevented about $300 
million in damages to more than 2,100 structures. 
 
Many rural roads were washed out or inundated, and many main arteries and bridges were 
closed in communities along the river. For weeks after the 2011 flood, water levels were too high 
for passenger and emergency vehicles to safely cross numerous area bridges. Transportation 
throughout the Souris River Basin is also critical to the activities of the Minot Air Force Base. Air 
Force personnel and equipment must be able to cross the Souris River to operate and maintain 
intercontinental ballistic missile defense sites. 
 
Agricultural damages are a major concern to rural residents. For the record flood of 2011, over 
45,000 acres of pasture and cropland were inundated, with a substantial portion of that acreage 
being flooded for the entire summer growing season. The river valley downstream of Velva 
widens substantially, and flood flows spread out laterally without large increases in flood depth. 
This portion of the basin is affected by extended durations of relatively low flows that prevent 
the pastures and cropland from draining adequately. Water stored in upstream reservoirs to 



Souris River Basin Flood Risk Management Draft Feasibility Report With Integrated Environmental Assessment; 
Bottineau, McHenry, Renville Ward County, North Dakota 

USACE | Executive Summary  ES-iv 

reduce flood peaks must be released over the summer, which extends the time period of 
damaging flows downstream. 
 
In 2012 the Souris River Joint Water Resource Board (SRJB) formally requested the U.S. Army 
Corps of Engineers (USACE, Corps) to conduct a reconnaissance study of the entire basin in the 
United States, including Lake Darling, the J. Clark Salyer and Upper Souris NWRs, and the 
reservoirs in Canada as they pertain to the flooding situation in the Souris River Basin. 
   
In 2015 the SRJB provided a letter of intent to the Corps seeking to cooperatively investigate a 
basin-wide flood risk management project. New Start authority and funding wasn’t provided 
until fiscal year 2016.  
 
Project Goal and Objectives 
 
The national objectives to maximize National Economic Development (NED) and restore 
ecosystem functions are overarching goals for this study. However these are general statements 
that are not specific enough for direct use in plan formulation. The water and related land 
resource problems and opportunities identified in this study are stated as specific planning 
objectives to provide focus for the formulation of alternatives. These planning objectives reflect 
the problems and opportunities in the study area and represent desired positive changes from 
the future without project conditions. The planning objectives are specified as follows: 

1. Reduce the risk to life, health, public safety and critical infrastructure due to flooding. 

2. Reduce flood risk and flood damages to structures in the urban and rural areas due to 
peak flows. 

3. Reduce the risk of property and agricultural damage due to peak flows. 

4. Reduce the risk of property and agricultural damage due to extended duration of flows. 

5. Improve the public’s access to and use of outdoor recreational opportunities in 
conjunction with flood risk management and associated with improving ecosystem 
functions and habitat. 

6. Increase community resilience and ability to fight and recover from flood events 
throughout the basin. 

 
Future Without Project Condition 
 
The future without project condition (FWOP) described in this feasibility report includes 
features of the Mouse River Enhanced Flood Protection Plan (MREFPP, Mouse River Plan) that 
do not currently exist but are assumed to be implemented in the future. The MREFPP is a non-
federal project that is being implemented in the study area. The proposed features would alter 
the existing federal flood risk management project in the Souris River Basin within North 
Dakota. In December 2017, the Corps approved the Section 408 request to alter the existing 
federal project, in accordance with Section 14 of the Rivers and Harbors Act of 1899 (33 USC 
Section 408) (Appendix L – 408 Summary of Findings).  
The FWOP includes several existing federal projects from Burlington to Minot that already 
reduce flood risk up to approximately 5,000 cfs. Non-federal funding is available to construct 
portions of the proposed MREFPP along the left bank of the Souris River in Minot. These 
features would reduce the emergency actions needed during a flood event, but they would not 
create a complete flood risk management system. The features of the MREFPP that are included 
in the FWOP condition are located along the left bank of the Souris River through Minot from 
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the U.S. Highway 83 bypass on the upstream end to 13th Street Northeast on the downstream 
end. There is a gap in the flood risk management system from 16th Street Southwest Bridge to 
the North Broadway Bridge, between Phases MI-3 and MI-1. Features in the FWOP condition 
are drawn in orange color on Executive Figure 2. 
 
Alternatives Considered 
 
The study analyzed a number of possible types of measures and alternative plans that could 
reduce the flood risk in the Souris River Basin. These measures and plans included:  

• No Action – continue emergency measures  

• Nonstructural measures  

• Flood barriers (including levees) 

• Increase conveyance (including diversion channels)  

• Flood storage 

Preliminary economic analyses showed that NED damages were concentrated in the vicinity of 
Minot, North Dakota. Preliminary hydraulic and cost analyses showed that potential benefits 
from additional flood storage would not outweigh the costs of constructing these measures. As a 
result, flood storage was screened from consideration. Only the No Action, nonstructural 
measures, increased conveyance and flood barrier concepts were studied in greater detail.  
 
Additional evaluation of the flood barrier concepts showed that filling the gap in the proposed 
MREFPP features would significantly reduce flood risk to the northern portion of Minot. Two 
alternative concepts were considered to fill the gap:  the Ramstad Levees concept and the Maple 
Diversion concept. Both the Ramstad Levees and Maple Diversion alternatives would also 
include the West Tieback. Targeted nonstructural measures were also considered in 
combination with a structural plan. The two main concepts were named for their respective 
locations; the Maple Diversion would be located adjacent to Maple Street in Minot, and the 
Ramstad Levees would be located in the Ramstad neighborhood. For initial planning purposes 
concepts were designed with a top of barrier profile at approximately the 14,000 cfs water 
surface. That top of barrier profile would be sufficient to achieve accreditation from the Federal 
Emergency Management Agency for the National Flood Insurance Program for a 1-percent AEP 
flow (10,000 cfs). The Tentatively Selected Plan (TSP) was optimized in the second phase of 
study, and the final level of performance is defined in this report as the National Economic 
Development Plan and the Recommended Plan. 
 
Study Conclusions 
 
The designs, alignments and features of the levee, diversion channel and nonstructural 
alternatives were refined, and cost estimates for each alternative were completed. The expected 
FWOP conditions were assessed and compared to the expected future conditions with each 
alternative in place. The hydraulic and associated economic effects of each alternative were 
quantified so that the alternatives could be compared. The various alternatives were compared 
on their ability to meet the goals of the non-federal sponsor as well as cost-effectiveness and 
environmental impacts. 
 
The Recommended Plan is the Maple Diversion concept with additional separable elements. The 
Maple Diversion Plan provides the greatest net national economic benefit consistent with 
protecting the Nation’s environment.  
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Description of the Recommended Plan 

• Maple Diversion with a North Levee 

• West Tieback Levee 

• Recreation trail along the North Levee  

The total estimated first cost of the Recommended Plan based on 2019 price levels is 
$87,323,000, with the federal and non-federal shares of total first cost estimated at 
$56,760,000 and $30,563,000, respectively. The flood risk management features have an 
estimated total first cost of $86,164,000, with the federal and non-federal shares estimated at 
$56,007,000 and $30,157,000, respectively. The recreation features have an estimated total 
first cost of $1,159,000, with the federal and non-federal shares estimated at $579,500 and 
$579,500, respectively. The annual operation, maintenance, repair, replacement and 
rehabilitation costs are $457,000. The Recommended Plan has an overall benefit-cost ratio of 
1.01 (flood risk management features only) and 1.10 (with recreation included) and would 
provide flood risk reduction for the Minot, North Dakota area.   

 

Executive Figure 2: Location of the Recommended Plan Features 

Recommendations 
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The St. Paul District Engineer, after considering the environmental, social and economic effects, 
the engineering feasibility, and comments received from the other resource agencies, the non-
federal sponsor and the public, has determined that the Recommended Plan presented in this 
report is in the overall public interest and is technically sound, environmentally acceptable and 
economically feasible. The St. Paul District Engineer recommends that the Maple Diversion 
Plan, which includes the high flow bypass channel, a North Levee with a recreation trail, a West 
Tieback Levee and associated features described in this report—be authorized for 
implementation as a federal project. This plan is being recommended with such modifications 
thereof as are in the discretion of the Commander, HQUSACE. 
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1 Study Information 

 Study Authority 
 
The study is authorized by Section 209 of the River and Harbor Act of 1966, P.L. 89-789, which 
authorizes a study for flood control and allied purposes, including channel and major drainage 
improvements, including the Souris River and its tributaries within the United States. 
Ecosystem restoration features associated with existing federal flood risk management projects 
were studied under the authority of Section 216 of the Flood Control Act of 1970. The Federal 
Water Project Recreation Act of 1965 (P.L. 89-72) directs “. . . that . . . in investigating and 
planning any Federal navigation, flood control, reclamation, hydroelectric, or multipurpose 
water resource project, full consideration shall be given to the opportunities, if any, which the 
project affords for outdoor recreation.” 

 Purpose and Scope 
 
This feasibility study is in response to the study authorizations. The purpose of the study is to 
determine measures that can reduce the flood risk in the study area and potential measures that 
can improve the aquatic ecosystem at existing federal projects along the Souris River. The study 
will also seek to identify actions that others may implement as part of an overall watershed plan 
that are not limited to the actions of reducing flood risk or improving the aquatic ecosystem. The 
report will examine the costs and benefits of flood risk management and ecosystem restoration 
alternatives. 
 
The study objectives are: 

1. To understand the flood problems in the Souris River Basin, and develop a regional 
system to reduce flood risk. 

2. To understand the ecosystem restoration problems related to existing federal projects, 
and develop measures to restore and enhance the ecosystem. 

3. To determine the federal government’s role in implementing flood risk management and 
ecosystem restoration measures in the Souris River Basin. 

4. To document study findings in a feasibility report and appropriate National 
Environmental Policy Act (NEPA) document (either an environmental assessment [EA] 
or an environmental impact statement [EIS]). 

5. If appropriate, recommend implementation of a federal project to the U.S. Congress. 

 
The study team collected and evaluated pertinent engineering, economic, social and 
environmental information needed to accomplish the study objectives. An array of possible 
flood risk management plans and ecosystem restoration plans were considered and screened to 
define the costs, benefits and impacts to the project area. 
 
The study product is a decision document in the form of an integrated feasibility report and 
NEPA document in accordance with the Corps’ Planning Guidance Notebook, Engineer 
Regulation (ER) 1105-2-100. This report will allow for tiering supplemental NEPA 
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documentation as permitted by Council on Environmental Quality Regulation 40 C.F.R 1508.28. 

 Location of the Study Area 
 
The Souris River has its headwaters in Saskatchewan, Canada and flows southeasterly into 
North Dakota near the city of Sherwood. It continues southeast through the cities of Burlington, 
Minot, Sawyer and Velva, and then turns back north and reenters Canada in Manitoba near 
Westhope, North Dakota (Figure 1). “Souris” is a French word that translates to “mouse” in 
English, and the Souris River is known locally as the Mouse River. The study area is in the At 
Large Congressional District of North Dakota (U.S. Rep. Kevin Cramer – R). The Souris River 
has a total length of over 700 miles and a drainage area of approximately 23,600 square miles. 
About 300 miles of the river and about 9,000 square miles of the drainage area are in the United 
States’ portion of the basin.  
 
This study covers primarily the United States’ portion of the watershed area of the Souris River 
located in north central North Dakota, downstream of the U.S. Geological Survey (USGS) gaging 
station near Sherwood, North Dakota where the Souris River enters the United States. The Des 
Lacs River, a major tributary that enters the Souris River upstream of Minot, North Dakota, will 
be included in this study. The study area includes three national wildlife refuges managed by the 
U.S. Fish and Wildlife Service (USFWS): the Upper Souris National Wildlife Refuge (NWR) 
upstream from Minot, the J. Clark Salyer NWR downstream of Towner, North Dakota, and the 
Des Lacs NWR on the Des Lacs River. 

 History of the Investigation 
 
In 2012 the Souris River Joint Water Resource Board (SRJB) formally requested the U.S. Army 
Corps of Engineers (USACE, Corps) to conduct a reconnaissance study of the entire basin in the 
United States, including Lake Darling, the J. Clark Salyer and Upper Souris NWRs and the 
reservoirs in Canada as they pertain to the flooding situation in the Souris River Basin.  
 
In 2015 the SRJB provided a letter of intent to the Corps seeking to cooperatively investigate a 
basin-wide flood risk management project. The feasibility study was started after New Start 
authority and funding was provided in fiscal year 2016.  
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Figure 1: Souris River Basin  
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1.4.1 Federal Interest 
 
There is federal interest in conducting a feasibility study to reduce flood risk in the Souris River 
Basin. Hydrologic conditions in the basin are significantly different from when the existing 
federal flood risk management projects in the area were constructed 30‒90 years ago. Several 
factors have contributed to changes in the magnitude of the adopted flow-frequency curve at 
Minot, North Dakota. Since the curve was last revisited in 1983, additional peak streamflow data 
has been added to the analysis including the 2011 flood of record in the basin. Additionally, new 
techniques that can be used to model the reservoirs in the basin and to generate flow-frequency 
analysis have become available since the frequency curve was last updated. As a result, the 
estimated 1-percent AEP event increased from 5,000 cubic feet per second (cfs) to 
approximately 10,000 cfs at Minot, North Dakota. This represents a significant increase in the 
risk of flood damages in the basin and warrants a re-evaluation of the effectiveness of existing 
and potential flood risk management measures.  
 
The area is also the social and economic center for the region as well as a major contributor to 
the Nation’s agricultural industry, energy production and national defense systems. The rapid 
growth and urbanization in communities along the Souris River following the oil boom in 2006 
is expected to continue as the Bakken oil field is further developed. Other thriving sectors of the 
basin include the farming and ranching industry, railroad-related businesses, Minot State 
University and the Minot Air Force Base.  
 
The Minot Air Force base is of particular importance to national security and military readiness. 
The base is the only installation in the Department of Defense that houses two components of 
the nuclear triad: Intercontinental Ballistic Missiles and Strategic Bombers (B-52 aircraft). The 
base is located 13 miles north of Minot and has a population of 5,500. Although the base is not 
located in the floodplain, many of its personnel live off base in the surrounding communities. In 
addition, the base relies on transportation routes through the floodplain to access the missile 
complex and meet its mission requirements. The base was directly impacted by the 2011 flood 
with transportation disrupted and a “Stop Movement Order” delayed the arrival of new military 
members and resulted in staffing deficiencies for many months afterward.  
 
Based on the preliminary screening of alternatives, it appears likely that project alternatives 
could be developed consistent with Army policies, costs, benefits and environmental impacts. 

 Prior Reports, Acts, Existing Projects and Current Studies 
1.5.1 Reports 
 
Since the 1930s, the Corps and others have prepared numerous reports on the Souris River 
Basin. The following reports contain the most relevant information for the current effort: 

1. 1930: The Corps issued a report recommending a study of the flood risk management 
alternatives including reservoir storage near Foxholm, North Dakota and a floodway 
through Minot. 

2. 1935: The Corps concluded that neither reservoir storage nor local flood risk 
management along the Souris River would provide sufficient benefits to allow federal 
participation in the construction of these flood risk management structures. 

3. 1935‒1936: The USFWS constructed three migratory wildfowl refuges in the Souris 
River Basin: the Upper Souris NWR upstream from Minot, the J. Clark Salyer NWR 
downstream of Towner, North Dakota and the Des Lacs NWR on the Des Lacs River. 
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The Upper Souris NWR consists of four dams, including the 30-foot-high Lake Darling 
Dam. The J. Clark Salyer NWR includes five low dams and the Des Lacs NWR consists of 
eight low dams. 

4. 1938: The Corps conducted a review of the earlier studies on the Souris River and found 
that the storage in the Lake Darling Reservoir could have been used to reduce the 
amount of damage caused by seven of the preceding eight recorded floods, concluding 
that further improvements to control flooding could not be justified. 

5. 1957: The Corps reviewed the flooding problems in the vicinity of Minot and concluded 
that additional studies should be conducted. 

6. 1965: Congress authorized the construction of various flood risk management 
components along the Souris River with the Flood Control Act of 1965 (P.L. 89-298). 
These components included authorizing the construction of the Burlington Dam and 
modification and enlargement of the river channel near Minot. 

7. 1969: The Corps issued a report and a draft EIS for proposed flood risk management 
features along the Souris River, including the Burlington Dam. This report 
recommended that the channel modifications and enlargement near Minot be 
constructed in advance of other authorized features. 

8. 1970: Senate (June 25) and House (July 14) Public Works Committee resolutions 
authorized the channel modifications and channel enlargement features at Minot as 
recommended in the 1969 Corps report. 

9. 1975: The Corps issued a Review of Alternatives for Flood Damage Reduction at Minot 
and Adjacent Areas, as directed by the Senate Committee on Appropriations (Senate 
Report No. 93-1032, 93rd Congress, 2nd session). The report contained a comprehensive 
review of all alternatives to provide flood damage reduction on the Souris River. No 
specific recommendations were made. 

10. 1981: Senate Report 97-256 directed the Corps to take no further action to construct the 
Burlington Dam until expressly directed to do so by Congress. 

1.5.2 Congressional Acts 

1. 1981: The Energy and Water Development Appropriations Act of 1982, approved 
December 1981 (P.L. 97-88), authorized a raise of the existing Lake Darling Dam and 
other project features for flood risk reduction in the Souris River Basin that were 
previously included in the authorization of the Burlington Dam project but did not 
include the Burlington Dam. These features were authorized separately, in large part 
because Congress had directed the Corps not to take further actions to construct the 
Burlington Dam until expressly directed to do so. 

2. 1986: The Water Resources Development Act of 1986 (P.L. 99-662) rescinded the 
authorization for the Burlington Dam and authorized multiple project features for flood 
risk reduction in the Souris River Basin. The principal project features included: 

• An increase in flood storage through the Rafferty and Alameda dam projects in 
Saskatchewan. 

• A 4-foot raise of Lake Darling Dam. 

• Levees built at Sawyer. 

• Levees built at Renville County Park. 

• Levees built at six subdivisions between Burlington and Minot. 
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• Structural and nonstructural measures in rural reaches of the Souris River. 

• Modification of refuge structures in the Upper Souris and J. Clark Salyer NWRs. 

• A flood warning system. 

1.5.3 Existing Water Resources Projects 

1. Lake Darling Dam: The Lake Darling Dam was originally authorized and constructed as 
part of the national wildlife refuge program in the 1930s. Subsequent actions by 
Congress in the Flood Control Act of 1970 (P.L. 91-611), the Energy and Water 
Development Appropriations Act of 1982 (P.L. 97-88) and the Water Resources 
Development Act of 1986 (P.L. 99-662) authorized the dam to be raised 4 feet to provide 
additional flood storage. The dam is a multiple-purpose project that provides water 
supply for the J. Clark Salyer NWR and flood storage for the communities downstream. 
It is owned and operated by the USFWS except during larger flood events when the 
Corps, St. Paul District provides the operational guidance in accordance with the 1989 
Agreement Between the Government of Canada and the Government of the United 
States of America for Water Supply and Flood Control in the Souris River Basin 
(International Agreement) between the United States and Canada. The flood storage at 
Lake Darling is provided by a combination of winter drawdown of the permanent pool 
and dedicated flood storage. The flood and permanent pool storage available at the dam 
is presented in Table 1, which shows that a maximum flood storage capacity of 105,600 
acre-feet is available for spring floods when the pool level is drawn down to the 
maximum agreed upon level in accordance with the International Agreement. 

2. Burlington to Minot: Flood risk reduction features from Burlington to the upstream side 
of the U.S. Highway 83 bypass were authorized and constructed based on several acts of 
Congress including the Flood Control Act of 1970 (P.L. 91-611), the Energy and Water 
Development Appropriations Act of 1982 (P.L. 97-88), the Water Resources 
Development Act of 1986 (P.L. 99-662) and Section 105 of the fiscal year 1988 
Continuing Appropriations Act (P.L. 100-202). These features consist primarily of 
levees, channel cutoffs, pumping stations and ponding areas at six locations: (1) the city 
of Burlington (Johnson’s Addition), (2) Brook’s Addition, (3) Talbott’s Nursery, (4) 
Country Club Acres and Robinwood Estates, (5) Kings Court and Rostad’s Addition, and 
(6) Tierrecita Vallejo. These projects were designed and constructed by the Corps in the 
early 1990s. The projects are operated and maintained by the SRJB. These projects were 
designed based on a flow of 5,000 cfs, which was estimated to be the 1-percent AEP 
frequency flood peak discharge with the implementation of upstream reservoir storage. 

3. Minot: A channel modification project at Minot was authorized by the Flood Control Act 
of 1965 (P.L. 89-298) and modified based on recommendations by the Chief of Engineers 
in House Document 286, 87th Congress, 2nd Session and House Document 321, 91st 
Congress, 2nd  Session. The project was designed and constructed by the Corps and is 
operated and maintained by the Ward County Water Resource District. The project 
features consist primarily of channel modifications and channel cutoffs extending from 
the U.S. Highway 83 bypass on the west (upstream) to the U.S. Highway 2 bypass on the 
east (downstream). Other project features include pumping stations, ponding areas, 
channel-control structures and some sections of levees. The project was designed to 
accommodate flows up to 5,000 cfs, which at the time was estimated to be the 1-percent 
AEP event peak discharge with the implementation of upstream reservoir storage. 

4. Sawyer: Levees at Sawyer were authorized and constructed based on several acts of 
Congress including the Flood Control Act of 1970 (P.L. 91-611), the Energy and Water 
Development Appropriations Act of 1982 (P.L. 97-88), the Water Resources 
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Development Act of 1986 (P.L. 99-662) and Section 105 of the fiscal year 1988 
Continuing Appropriations Act (P.L. 100-202). The project was designed and 
constructed by the Corps and is owned, operated and maintained by the SRJB. The 
levees were designed based on a flow of 5,500 cfs. 

5. Velva: Levees at Velva, North Dakota were authorized and constructed based on the 
Flood Control Act of 1970 (P.L. 91-611) and the Energy and Water Development 
Appropriations Act of 1982 (P.L. 97-88). The project was designed and constructed by 
the Corps and is owned, operated and maintained by the SRJB. According to the Final 
Programmatic Environmental Impact Statement Lake Darling Flood Control Project, 
Souris River, North Dakota and Final Feature Environmental Impact Statement, Velva 
Flood Control, Velva, North Dakota, published by the Corps, St. Paul District in 
November of 1983, the project was designed based on a Souris River flow at Velva, North 
Dakota of 14,700 cfs.  

At the time when the Velva levee project was designed, 14,700 cfs was estimated to be 
the “with project” 1-percent AEP frequency discharge. The “with project” condition 
consisted of the construction of the levees at Velva and a proposed 4-foot dam raise at 
Lake Darling. If the levees were constructed independently of the dam raise, 14,700 cfs 
was equivalent to a 1.4-percent AEP frequency for the conditions that existed when the 
Velva levee project was designed and constructed. The Velva analysis was conducted 
prior to the completion of Rafferty and Alameda reservoirs, and the flow-frequency 
distribution does not take into account the flood storage offered by these significant, 
upstream flood risk management structures. 

Although levees were authorized and constructed at Velva, and legislation passed in 1981 
and 1982 authorized the 4-foot increase to Lake Darling, the 4-foot improvement to the 
dam was never made. In 1984 the Corps was asked to consider a joint Canadian–United 
States multipurpose reservoir plan in which the United States would purchase flood 
storage in upstream Canadian reservoirs. This joint plan known as the Souris River Basin 
Flood Control Project (Boundary, Rafferty, Alameda and Lake Darling reservoirs) has 
since been implemented. At Velva the Souris River has a total drainage area of about 
11,000 square miles and a primary contributing drainage area of about 4,330 square 
miles. At Minot, North Dakota the Souris River has a drainage area of 10,600 square 
miles and a contributing drainage are of 3,900 square miles. At Verendrye, North Dakota 
the Souris River has a drainage are of 11,300 square miles and a contributing drainage 
area of about 4,400 square miles. There is only 70 square miles of additional contributing 
drainage area between Velva and Verendrye. Although an updated frequency curve is not 
available for Velva, North Dakota, the original, 14,700 cfs design flow at Velva is 
significantly higher than the current 1-percent AEP frequency flood peak at Minot, North 
Dakota of 10,000 cfs and the 1-percent AEP frequency flood peak at Verendrye of 10,400 
cfs. 

6. Canadian Dams: The purchase of flood storage in the Rafferty and Alameda dams in 
Saskatchewan, Canada, to be operated for flood risk reduction in the United States was 
authorized by the Water Resources Development Act of 1986 (P.L. 99-662). This 
additional flood storage, combined with the operation of the Boundary and Lake Darling 
dams, was the focus of an overall agreement between the United States and Canada. The 
objectives of this agreement include reducing flood flows at Minot to non-damaging 
levels, with a maximum target flow of 5,000 cfs; reducing flood flows at urban and rural 
areas downstream of Rafferty, Alameda and Lake Darling dams; and preserving the 
water supply-related benefits of these projects. This International Agreement was 
adopted in 1989. The Corps and the Saskatchewan Water Security Agency are the two 
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principal agencies involved in operating the dams in accordance with the International 
Agreement. The total maximum flood storage available in the four dams is 497,300 acre-
feet; storage available in each of the four dams at various times of the year is listed in 
Table 1. 

Table 1: Pertinent Storage Information at Upstream Dams 

  
Boundary 

Dam 

 
Rafferty 

Dam 

 
Alameda 

Dam 

 
Lake 

Darling 
Dam 

Total 
System 
Flood 

Storage 

Location 

On Long 
Creek near 

Estevan, 
Saskatchewa

n 

On Souris 
River near 
Estevan, 

Saskatchewan 

On Moose 
Mountain 

Creek near 
Alameda, 

Saskatchewan 

On Souris 
River near 
Burlington, 

North 
Dakota 

 

Year Constructed 1958 1991 1994 1936  

Potential Flood Storage Available (acre-feet) 

Maximum Spring Flood Storage 13,600 265,500 112,600 105,600 497,300 

Normal Spring Flood Storage 0 194,900 77,300 59,600 331,800 

Normal Summer Flood Storage 0 156,600 68,200 48,500 273,300 

Total Storage at Given Pool Level (acre-feet) 

At Maximum Level 49,800 513,000 153,700 158,600  

At Full-Supply Level 49,800 356,400 85,500 110,100  

At Normal Spring-Drawdown 
Level 

 
49,800 

 
318,100 

 
76,400 

 
99,000 

 

At Maximum Spring-Drawdown 
Level 

 
36,200 

 
247,500 

 
41,100 

 
53,000 

 

 

7. Mouse River Park and Other River Reaches: Additional flood risk reduction measures 
were authorized and constructed in other reaches of the river based on the Water 
Resources Development Act of 1986 (P.L. 99-662) and Section 105 of the fiscal year 1988 
Continuing Appropriations Act (P.L. 100-202). These features consisted of a levee 
system at Renville County Park (also known as Mouse River Park), nonstructural flood 
proofing at 10 rural residences upstream of Lake Darling and 80 rural residences 
between Minot and Towner, and flowage easements on approximately 3,830 acres along 
the Souris River near Towner. 

1.5.4 Current Studies 
 
The following studies related to flood risk management and related water issues in the Souris 
River Basin are being conducted or were recently completed by the Corps and others: 

1. The Mouse River Enhanced Flood Protection Plan (MREFPP, Mouse River Plan), North 
Dakota State Water Commission (NDSWC), May 2013. The study, which began in 
September 2011, was conducted in response to the record flood of 2011 and consisted of 
two phases. The first phase resulted in a Preliminary Engineering Report, completed in 
February 2012, which focused on a local-measures plan designed to minimize or 
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eliminate damages from a future event of the magnitude of the June 2011 flood in 
developed areas between Burlington and Velva and in Mouse River Park. The plan 
recommended upgraded levees and floodwalls at Mouse River Park, Burlington, Minot, 
Sawyer, Velva and several developments between Burlington and Velva. Also 
recommended were two sections of high flow diversion channels in Minot and related 
features such as interior pumping stations, transportation closure structures, bridge 
modifications and floodplain property buyouts. The communities and counties are 
planning to use this plan as an overall master plan regarding flood recovery and 
rebuilding efforts in the flood-prone areas. The second phase consisted of an evaluation 
of a variety of alternatives to reduce flood damages in the rural areas along the Souris 
River between Sherwood and Westhope. The flood damages addressed in the second 
phase were primarily agricultural and rural farmstead and infrastructure damages. 
Three flood damage-reduction alternatives were identified as having potential to be 
implemented. Two of the alternatives were related to modifications to the operation and 
the drawdown target levels of Lake Darling Dam. The third was the use of ring levees at 
rural farmsteads, residences and other structures. No specific actions have been 
announced regarding the further use of the findings of the rural alternatives analysis. 

The MREFPP consists of five Construction Stages 1, 1.5, 2, 3 and 4 that would be 
constructed and permitted over a period of more than 25 years, depending on available 
funding. Because the majority of the existing systems in the basin were generally 
designed to pass 5,000 cfs, the Mouse River Plan will substantially alter the existing 
federal projects and levee systems by greatly increasing the level of flood risk 
management and in many cases removing the existing levees and constructing 
substantially larger levees or floodwalls set back from the existing project right-of-way. 
Alterations to a Corps project are required to undergo detailed technical review per 33 
USC 408 (Section 408). The Section 408 has been approved for Construction Stage 1 
(Phases MI-1, MI-2, and MI-3). Construction on these phases commenced in March 
2018.  

The Future Without Project (FWOP) condition assumes that these phases and MI-5 of 
the MREFPP will be constructed (see Section 2.3.5 for more information).  

2. 2011 Post-Flood Report for the Souris River Basin, Corps, St. Paul District, March 2012. 
The Post-Flood Report was submitted to the International Souris River Board and the 
USFWS to document the 2011 flood. The information presented includes antecedent 
conditions such as precipitation in the fall and winter preceding the flood, the forecasts 
of runoff potential, the management decisions on the operation of four dams (Rafferty, 
Boundary, Alameda and Lake Darling), the actual inflow to and outflow from the dams 
prior to and throughout the flood event, the water surface elevations and discharges 
during the flood, emergency flood fight actions, damages caused by the flood and 
damages prevented by the various flood risk reduction projects and emergency flood 
fight actions. 

3. Interim Hydrology Report for Ward County, North Dakota, Federal Emergency 
Management Agency (FEMA), January 2013. The study was started in fall 2011 and is 
part of the detailed flood insurance study being performed for the Ward County as a part 
of the Risk Mapping, Assessment and Planning (or Risk MAP) Program. The study area 
is the Souris River watershed in Ward County, North Dakota and includes the 
communities of Burlington, Minot and Sawyer. The study objective is to establish 
updated flow-frequency relationships for the Des Lacs River and the Souris River within 
Ward County for the 10-, 25-, 50-, 100- and 500-year flood events. The updated flow-
frequency relationships will be used in conjunction with hydraulic studies and 
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topography data to develop new flood hazard maps for Ward County for the 1-percent 
and 0.2-percent AEPs. The updated report shows a significant increase in the 1-percent 
AEP flood flows and the area of the 1-percent AEP event floodplain. The study is 
sponsored by the NDSWC, who is a Cooperating Technical Partner with FEMA, Region 
VIII. 

4. Souris Basin Regional Recovery Strategy: Minot, Burlington and Ward County, North 
Dakota, December 2011. The Regional Recovery Strategy was facilitated by FEMA to 
help the communities, residents and other stakeholders recover from the disastrous 
effects of the 2011 flood. The strategy is the result of a 4-monthlong planning process 
that included a large amount of community involvement through workshops, committee 
meetings and public presentations. Local, state and federal officials were also involved 
and consulted during the planning process. The recovery strategy that resulted reflects 
the community’s vision and includes a wide range of issues such as flood risk 
management, housing, transportation, health services, education and other subjects 
important to maintaining a viable community. It includes both short- and long-term 
recommendations of action-oriented projects that the cities of Burlington and Minot 
and Ward County can use in their funding and resource-allocation decisions. 

5. Concepts for Flood Risk Reduction in the Souris River Basin, Corps, St. Paul District, 
May 2012. A “charette” meeting of agency technical staff was held at the Corps’ St. Paul 
District office to discuss and evaluate the opportunities that might exist to reduce peak 
flood flows for a 2011-magnitude flood by modifying the operations of the four existing 
upstream dams and/or increasing flood storage at Lake Darling Dam. The meeting 
provided the agency technical staff from the NDSWC, the Saskatchewan Water Security 
Agency, the USFWS and the Corps with the opportunity to meet face-to-face and make a 
preliminary evaluation of various reservoir and streamflow modeling scenarios that 
might have reduced the peak flows of the 2011 flood. These scenarios included changing 
the target Souris River flows at Sherwood and Minot and/or increasing the top elevation 
of the Lake Darling flood risk management pool by 2.5, 5, 10 and 37 feet. The results of 
the charette indicated that changing the target flows could potentially have reduced the 
2011 peak flows at Minot from about 27,000 cfs to between 11,000 and 14,000 cfs, and 
that when changes in target flows were combined with increases in the flood pool 
elevation at Lake Darling Dam the 2011 peak flows at Minot could potentially be reduced 
to between 10,000 and 12,000 cfs. The options evaluated as part of the charette will be 
further evaluated as part of the International Joint Commission (IJC) Plan of Study. 

6. Plan of Study: Review of the Operating Plan Contained in Annex A of the 1989 
International Agreement. The IJC began this study in 2017 following the International 
Souris River Board’s study plan developed in February 2013. In response to the 2011 
flooding in the Souris River Basin the IJC’s International Souris River Board established 
the 2012 Souris River Basin Task Force to review the Operating Plan contained in Annex 
A of the 1989 International Agreement. Annex A contains details for the operation of 
Rafferty Dam, Boundary Dam, Alameda Dam and Lake Darling Dam, particularly as 
related to flood risk reduction operations for the downstream areas along the Souris 
River. This Plan of Study is the first step in the review process and provides a framework 
for conducting the review and evaluates various alternatives to provide the optimum 
level of flood risk reduction and water supply utilization. The IJC has not completed the 
Plan of Study; the study was initiated in fall 2017.  

7. System-Wide Improvement Framework. In November 2013, the Corps notified the 
SRJB and the Ward County Water Resource Board that all levee systems from 
Burlington through Minot would be rated “Unacceptable.”  An “Unacceptable” rating is 



Souris River Basin Flood Risk Management Draft Feasibility Report With Integrated Environmental Assessment; 
Bottineau, McHenry, Renville, and Ward Counties, North Dakota 

USACE | Study Information  11 

grounds for the Corps to assign the levee systems an “inactive” status, making the levee 
sponsor ineligible for federal rehabilitation assistance following a flood or natural 
disaster. 

In order to prevent a lapse in rehabilitation assistance, the sponsor submitted requests to 
the Corps in March 2014 for a conditional extension while they develop and implement a 
system-wide improvement framework (SWIF). Two separate SWIF requests were 
submitted in the form of SWIF Letters of Intent in which the project sponsor presented 
an outline of actions taken to date, along with planned future actions, to implement the 
system-wide improvements to the levee systems. 

After the 2011 historic flood event, the NDSWC commissioned a study on how to reduce 
the risk of flood damages within the Souris River Basin from a similar event in the 
future. The SWIF plan, portions of which are still under development, details efforts on 
how it will support the overall solution to bring the levee systems to an “Acceptable” 
rating. 

The SWIF is intended to fulfill two objectives. First, it provides the SWIF plan 
requirements and outlines the schedule and approach for the correction of Corps-
identified deficiencies within the levee systems from Burlington through Minot. Second, 
the SWIF provides the framework for coordination between the remedial actions 
associated with the SWIF and the new construction activities associated with the 
proposed MREFPP. 

8. 2015‒2017: Northern Area Water Supply; Minot Water Treatment Plant. The Northern 
Area Water Supply (NAWS) project is a large-scale regional effort to deliver water from 
the Missouri River to northwest North Dakota, including Minot. One component of the 
NAWS project that could potentially contribute to the cumulative effects in the project 
area is the proposed flood proofing of the Minot Water Treatment Plant (WTP). During 
the 2011 flood, the Minot WTP was inundated and the water supply contaminated with 
untreated river water. Because of the significant service this facility provides, Minot 
determined that flood proofing of the WTP was a first priority in the development of the 
MREFPP. All of the proposed upgrades to the Minot WTP would occur within the 
existing boundaries of the WTP and would not affect land use outside of those 
boundaries. Construction of the Water Treatment Plant Flood Protection Project began 
in September 2015 and was completed in August 2017. 

9. 2015‒Present: Federal Emergency Management Agency Floodplain Remapping. 
Congress requires FEMA to remap floodplains where growth has taken place. Proposed 
revisions to the FEMA floodplain maps of the Souris River Basin were developed and 
drafted in 2015. The new floodplain maps are still considered draft, and FEMA has not 
set a date on when the maps will become in effect. Previous FEMA flood maps were 
drawn to show a 1-percent AEP flood event at 5,000 cfs. The proposed revisions to the 
floodplain maps would draw the new boundaries of the 1-percent AEP flood event at 
10,000 cfs, adding about 3,200 properties to the regulatory floodplain. The proposed 
expansion of the regulatory floodplain would require additional homeowners in the 
hazard areas to buy flood insurance. 
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 Planning Process and Reports Organization 
 
The planning process consists of six major steps that are generally taken in order and are an 
iterative process. The steps are: (1) Specification of water and related land resources problems 
and opportunities; (2) Inventory, forecast and analysis of water and related land resources 
conditions within the study area; (3) Formulation of alternative plans; (4) Evaluation of the 
effects of the alternative plans; (5) Comparison of the alternative plans; and (6) Selection of the 
Recommended Plan based upon the comparison of the alternative plans. 
 
The chapter headings and order in this report generally follow the outline of an Environmental 
Assessment to satisfy the NEPA requirements. Chapters of the report relate to the six steps of 
the planning process as follows: 

• The second chapter of this report, Need for and Objectives of Action, covers the first step 
in the planning process (Specification of water and related land resources problems and 
opportunities). 

• The third chapter of this report, Plan Formulation Measures, Alternatives and 
Recommended Plan, is the heart of the report and is therefore placed before the more 
detailed discussion of resources and impacts. It covers the third step in the planning 
process (Formulation of alternative plans), the fifth step in the planning process 
(Comparison of alternative plans) and the sixth step in the planning process (Selection of 
the Recommended Plan based upon the comparison of the alternative plans). 

• The fourth chapter of this report, Affected Environment, covers the second step of the 
planning process (Inventory, forecast and analysis of water and related land resources 
conditions within the study area). 

• The fifth chapter of this report, Environmental Consequences, covers the fourth step of 
the planning process (Evaluation of the effects of the alternative plans). 
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2 Need for and Objectives of Action 
 
This chapter presents the results of the first step of the planning process in the study area, the 
specification of water and related land resources problems and opportunities. The chapter 
concludes with the establishment of planning objectives and planning constraints, which is the 
basis for the formulation of alternative plans.  

 National Objective 
 
The national or federal objective of water and related land resources planning is to contribute to 
National Economic Development (NED) consistent with protecting the Nation’s environment, 
pursuant to national environmental statutes, applicable executive orders and other federal 
planning requirements. Contributions to NED are increases in the net value of the national 
output of goods and services expressed in monetary units. Contributions to NED are the direct 
net benefits that accrue in the planning area and the rest of the Nation as a result of the project. 

 Public Concerns 
 
A number of public concerns have been identified during the course of the study. Initial 
concerns were expressed in the non-federal sponsor’s study request. Additional input was 
received through coordination with the sponsor, coordination with other agencies, public review 
of draft and interim products, and through public meetings. A discussion of public involvement 
is included in Chapter 6, Summary of Compliance and Public Involvement. The public concerns 
that are related to the establishment of planning objectives and planning constraints are as 
follows: 
 
Water Quality:  
There are concerns about degraded water quality typically observed during non-flood periods. 
Sections of the Souris River are listed by the North Dakota Department of Health (NDDH) as 
impaired or threatened based on metrics evaluating sedimentation, dissolved oxygen and 
benthic macroinvertebrates. Several members of the public commented on this, especially as it 
pertains to sections of the river that have been cut off from the main channel for flow 
conveyance (i.e., “dead loops”). Concerns have been with nutrient loading. Downstream water 
quality, especially during late summer through winter months, is likely affected by water 
quantity. 
 
River Hydrology: 
There are concerns regarding specific water levels at specific locations on the Souris River. A 
generalization of public comments related to this issue included the following:  

• Water stored to reduce flooding extends the period of high flows, subsequently affecting 
downstream agriculture. 

• Dam releases are detrimental to downstream agricultural areas.  

• Canadian dams are inadequate/mismanaged for reducing flooding. 

• Operations at Lake Darling Dam should be modified. 

• J. Clark Salyer NWR should seek alternative sources of water. 

• Bridges are a constriction for flow conveyance. 

In addition, there are periods during the year when flows downstream of Lake Darling Dam may 
be inadequate to maintain water quality (Frank Durbian, USFWS, personal communication, 
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2016). Agencies also commented that a river that overtops its banks every 5 to 10 years is 
consistent with natural conditions. Concerns were also raised about shoreline erosion. 
 
Water Storage: 
The public identified the issue of enhancing upstream storage. Some comments were directed 
against storage, primarily because of impacts to downstream agriculture and pasture lands. 
North Dakota Game and Fish Department (NDGF) commented that a lower winter pool would 
likely cause negative consequences to the fishery in Lake Darling. 
 
Geomorphology: 
Resource agencies stated a concern with the geomorphic dynamics of the river that is the result 
of the existing flood risk infrastructure (i.e., levees, riprap, channel straightening). 
 
Social: 
Concerns were identified on impacts to neighborhoods, homeowners, farmers and other 
residents within the study area. A generalization of public comments related to this issue 
included the following:  

• Give consideration for all stakeholders, especially in rural areas (ranching and farming). 

• There currently is poor communication between the upper part of the basin and lower 
part. 

• Improvements to forecasting seasonal snow and rainfall events.  

• There is little consideration for the area downstream of Minot (e.g., Sawyer). 

• Farmers/ranchers should be compensated for impacts to agriculture.  

• Flood easements are not a solution.  

• There should be improvements to the availability of flood insurance (i.e., blanket policy). 

Economics: 
Questions were raised about infrastructure impacts (such as sewers, roads and levees), as well as 
specific issues around tax base, economic viability of businesses (including farms) and the 
effects on agriculture and other businesses. It also includes issues about benefit-cost and other 
standard economic analyses. 
 
Recreation: 
Comments were made that the river could be a major potential source of river-related recreation 
like fishing and kayaking. Greenways equipped with trails would provide public access. Agencies 
also expressed interest in river-related recreational activities that would create a valuable 
amenity for the city of Minot.  
 
Habitat: 
Concerns were identified for the disconnected meanders, wetlands, floodplain forests and other 
vegetation or wildlife and fish. There is interest in restoring some of these features and making 
room for the river. Representatives from agencies also commented that there is a strong concern 
for river bank and bed stability and in-stream habitat. Shoreline erosion is an issue. Abandoned 
channels and oxbows are seen as high priority habitats. 
 
Concerns were also raised for riparian habitat. A generalization of public comments related to 
this issue included the following:  
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• Recent flood events have resulted in high mortality to floodplain forests, especially in the 
lower reaches of the river (near J. Clark Salyer NWR).  

• Enhancing the connectivity is needed.  

• The ecological problems associated with the federal project need to be fixed.  

• Restoring the area to pre-settlement conditions should be the goal. 

• High priority on restoring bur oaks, wood duck nesting, backwaters, warbler migration 
corridors, raptor nesting, fish migration and mussel habitat.  

Invasive Species: 
Several public comments illustrated a concern over the effects of invasive non-native species and 
potential expansion in the study area.  
 
Land Use/Infrastructure: 
A generalization of public comments related to this issue included the following:  

• Rural residents need to stop building along the river. 

• Levees should be raised.  

• The existing federal project is inadequate and mismanaged.  

• Look at creating a greenway along the river in the Minot Reach.  

Related to this, there was concern expressed on behalf of Minot Park District that existing 
projects that used Land and Water Conservation Funds would be negatively affected. They also 
identified concerns with the Roosevelt Park Zoo.  
 
Concerns were also identified regarding undeveloped lands that may be inside the protected 
area as a result of the project constructed. 
 
National Defense: 
Agencies and the Minot Air Force Base identified concerns over maintaining national defense 
services associated with the base. The base houses a nuclear missile defense system. During the 
2011 flood, the base experienced limited ground transportation routes for supporting the 
intercontinental ballistic missile mission. In addition, a large number of base staff living in the 
Minot area experienced problems commuting to work, thus diminishing Air Force readiness.  
 
Cultural Resources: 
Concerns were raised for potential effects on archaeological and historical resources (including 
traditional cultural properties) that may be eligible for the National Register of Historic Places. 
 
Additional details on public and agency concerns are provided in Appendix D-1 – 
Environmental Scoping Document. 

 History, Existing and Future Without Project Conditions 
2.3.1 Flood History 
 
The Souris River has a long history of flooding with six major flooding events happening within 
the past 40 years, including the record-breaking flood of June 2011. Prior to the 2011 flood, the 
1-percent AEP flood peak flow was estimated to be 5,000 cfs at Minot. Floods have surpassed 
that flow mark six times since 1975 (Table 2). FEMA is currently revising its effective Flood 
Insurance Rate Map (FIRM) for Ward County. The effective FIRM maps for Ward County and 
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flood insurance study are dated February 15, 2002. In 2011 Houston Engineering, through the 
NDSWC was contracted to develop new and/or update flood hazard data for the Souris River 
from the Ward/McHenry County line to Lake Darling and for the Des Lacs River. In January of 
2013, Houston Engineering published the Interim Hydrology Report for Ward County, North 
Dakota. Updated hydrology and hydraulics within the scope of the Ward County Risk MAP 
Program show that the 1-percent AEP Souris River discharge at Minot, North Dakota has 
increased from 5,000 cfs to 10,000 cfs. The revised magnitude of the 1-percent AEP flow is 
consistent with the results derived as part of this feasibility study.  
 
Most recently during the June 2011 flood, runoff from heavy rains in the upstream portions of 
the watershed in Saskatchewan exceeded the storage capacity of reservoirs upstream, which 
were already full from attenuating the April snowmelt runoff and several spring rains. The 
inflow was passed downstream resulting in flood flows along the Souris River. A peak flow of 
26,900 cfs was recorded at the USGS gage upstream of Minot, and flows in Minot were 
estimated at 27,400 cfs. 

Table 2: Floods Greater than 5,000 cfs, Souris River above Minot 

USGS Gage 05117500 (data from USGS – 1903 to 2011)(1) (2) 
Year Date Peak Streamflow  (cfs) 
2011 June 25 26,900 
1904 April 20 12,000 
1976 April 17 9,350 
1969 April 19 6,020 
1979 May 09 5,960 
1975 May 13 5,700 

(1) Based on historic newspaper accounts, and as summarized in USGS reports, a flood in 1882 occurred 
in Minot that was about 3 feet higher than the 1904 flood and may have been comparable to the 2011 
flood.  

(2) Prior to 1934 the USGS gage data was taken at Minot. After 1934 the USGS gage data has been taken 
at the present gage location above Minot (USGS Gage 05117500). 

The 2011 flood overwhelmed a majority of levees and exhausted flood fighting efforts along the 
entire reach of the Souris River through North Dakota. The intensive flooding caused extensive 
damage to homes, businesses, public facilities, infrastructure and rural areas with estimates of 
approximately $700 million in damages to about 4,700 commercial, public and residential 
structures in Ward and McHenry counties. Approximately 11,000 people were displaced from 
their homes. 

2.3.2 Existing Infrastructure 
 
Existing projects in the study area are described earlier in this report in Section 1.5, Prior 
Reports, Acts, Existing Projects and Current Studies. The information below supplements the 
earlier discussion. Information related to existing levees, including photos and locations, can be 
found in Appendix I – Credit to Existing Levees. 
 
As part of the Souris River Basin project, the Corps took measures to reduce the risk of flood 
damages along the Souris River, which included the construction of multiple flood risk 
reduction features along several subdivisions between Burlington, North Dakota to Minot, 
North Dakota. These features were federally designed and constructed by the Corps based on 
the Water Resources Development Act of 1986 (P.L. 99-662) and Section 105 of the fiscal year 
1988 Continuing Appropriations Act (P.L. 100-202). A channel modification project within 
Minot was also constructed in a separate phase of the Souris River Basin project. This project 



Souris River Basin Flood Risk Management Draft Feasibility Report With Integrated Environmental Assessment; 
Bottineau, McHenry, Renville, and Ward Counties, North Dakota 

USACE | Need for and Objectives of Action  17 

was designed and constructed by the Corps based on the project authorized by the Flood Control 
Act of 1965 (P.L. 89-298) and modified based on the recommendations by the Corps Chief of 
Engineers in House Document 286, 87th Congress, 2nd Session, and House Document 321, 91st 
Congress, 2nd Session. 

2.3.3 Environmental Conditions 
 
The NDGF identified 24 fish species in the Souris River. Dominant species include common 
shiner (Notropis cornutus), sand shiner (N. stramineus), creek chub (Semotilus atromaculatus) 
and black bullhead (Amerius melas). Currently there are no federally listed threatened or 
endangered fish in the study area.  
 
The Souris River Basin contains three national wildlife refuges that provide a wide variety of 
habitats, including mixed grass prairie, river valley, marshes, sandhills and woodlands. The 
basin lies within both the Central and Mississippi migratory bird flyways and in the heart of the 
Prairie Pothole Region. The USFWS website for J. Clark Salyer NWR says “Over 270 bird 
species have been found on the Refuge and over 160 species nest here. The diversity of habitats 
and its location in the transition zone between the eastern and western United States makes the 
Refuge one of the best bird watching areas in North Dakota, if not the entire country.” 
 
The existing federal flood risk management projects cut off river meanders to improve flow 
conveyance in the main channel. Over time, the habitat within the cutoff meanders, known 
locally as “dead loops” or “oxbows,” has deteriorated. Local runoff traps sediment, nutrients and 
trash in these dead loops, which continue to accumulate and contribute to algal blooms and poor 
water quality. Further deterioration of the habitat is expected if no corrective action is taken.  

2.3.4 Future Without Project Condition (No Action Alternative) 
 
Mouse River Enhanced Flood Protection Project:  
The NDSWC developed the Mouse River Plan’s Preliminary Engineering Report in February 
2012. The report evaluated flood risk reduction alternatives for the Mouse River Valley from 
Burlington to Velva and Mouse River Park, with a focus on communities and developments 
affected by the 2011 floods.  
 
Because the majority of the existing systems in the basin were generally designed to pass 5,000 
cfs, the MREFPP will substantially alter the existing federal projects and levee systems by 
greatly increasing the level of flood risk management and in many cases removing the existing 
levees and constructing substantially larger levees or floodwalls set back from the existing 
project right-of-way. Alterations to existing federal projects must be approved pursuant with 
Section 14 of the Rivers and Harbors Act of 1899 (33 USC Section 408, or “Section 408”). The 
Section 408 was approved in December 2017 for MI-1, MI-2 and MI-3 of the MREFPP 
(Appendix L – 408 Summary of Findings). The Section 404 Permit was signed 16 February 
2018. Construction on these phases commenced in March 2018. Separate Section 408 
permission is required for future stages of the MREFPP that would propose to modify a federal 
project. 
 
For purposes of defining the FWOP condition, St. Paul District will assume that four phases of 
construction and buyouts for which funding is available will be constructed: Phase MI-1, MI-2, 
MI-3 and MI-5; the FWOP condition will not include additional features of the Mouse River 
Plan (as described in Section 1.5.4).  
 
The FWOP levees would be constructed to a top of levee elevation that corresponds to 36,000 
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cfs flows (also referred to as Full Height levees). However, the FWOP provides an incomplete 
flood risk management system for the left bank of the Souris River in Minot; flood damages 
would occur from overland flooding around the west side of MI-2 as well as between Phase MI-3 
and MI-5. As a result, the FWOP will not provide a reliable flood risk management system or 
benefits unless the gap is filled. The gap of FWOP would be flanked by flood waters and the 
FWOP would provide little to no benefits until the gap is sealed. Therefore, average annual 
damages of approximately $4 million would be expected to continue in this reach of Minot. 
Figure 2 provides a FWOP overview map of the affected areas for varying flows if the gap is not 
filled.  
 
The phases of the MREFPP included in the FWOP condition are in the Minot Reach and are 
shown on Figure 3:  

• Phase MI-1 – 4th Avenue Floodwall 

Phase MI-1 of the Mouse River Plan includes the construction of approximately 2,800 
linear feet of flood risk management features along the left bank of the Souris River from 
U.S. Highway 83 (Broadway) to approximately 3rd Street Northeast in Minot. The 
features through this phase are predominately concrete floodwalls with earthen levees 
being utilized near the western terminus through the embankment of Broadway. This 
phase of the project also includes the construction of a large stormwater pump station to 
be located on the west side of Broadway. Temporary closure structures through the 
floodwall intended to accommodate pedestrian and maintenance traffic are planned near 
Broadway. The total cost of MI-1 is $59 million. 

• Phase MI-2 – Napa Valley Levee 

Phase MI-2 of the Mouse River Plan includes the construction of approximately 6,500 
linear feet of flood risk management features along the left bank of the Souris River from 
the U.S. Highway 83 bypass to 16th Street Southwest Bridge in Minot. The western 
terminus of this phase of the project is on the west side of the U.S. Highway 83 bypass, as 
the flood risk management features are being carried through the highway embankment 
concurrent with the reconstruction of the U.S. Highway 83 bypass. The highway 
reconstruction project also includes the reconstruction of one bridge and the addition of 
a second bridge to accommodate expanded traffic lanes. The features through this phase 
are predominately earthen levees. Two stormwater pump stations are planned with this 
phase of the project. A roadway closure structure at 16th Street Southwest Bridge is also 
planned with this phase of the project. The total cost of MI-2 is $38 million. 

• Phase MI-3 – Forest Road Levee  

Phase MI-3 of the Mouse River Plan includes the construction of approximately 2,000 
linear feet of flood risk management features along the left bank of the Souris River from 
16th Street Southwest Bridge to the Canadian Pacific (CP) railway’s crossing of the Souris 
River in Minot. The features through this phase of the project are predominately earthen 
levees. The total cost of MI-3 is $12 million. 

• Phase MI-5 – Northeast Tieback  

Phase MI-5 of the Mouse River Plan is currently in design and includes the construction 
of approximately 5,000 linear feet of flood risk management features along the left bank 
of the Souris River from approximately 3rd Street Northeast to approximately 15th Street 
Northeast in Minot. The eastern terminus of this phase of the project ties into high 
ground near 15th Street Northeast. The features through this phase of the project are 
predominately earthen levees. A railroad closure structure is planned across the 
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Burlington Northern Santa Fe (BNSF) railroad tracks east of 3rd Street Northeast. A 
second crossing of the BNSF railroad tracks is planned near 15th Street Northeast; 
however, this crossing is not anticipated to include a railroad closure since the design 
elevation of this crossing is below the bottom of ballast elevation of the railroad tracks. 
This phase also includes the construction of a stormwater pump station to be located on 
the south side of the BNSF railroad tracks. The estimated cost of MI-5 is $44 million. 

 
Hydrology:  
The Corps’ updated hydrologic analyses indicate that the 1-percent AEP discharge is 10,000 cfs 
at Minot. This number is consistent with numbers used by FEMA for their ongoing flood 
insurance rate map revisions. The updated Corps’ hydrology will provide the basis for the future 
without project, or FWOP, hydrologic conditions used in the feasibility study. Appropriate 
qualitative assessment of the effects of climate change, including a review of the USGS analysis 
of the basin’s hydrology, will also be considered in the study. 
 
The International Joint Commission (IJC) is studying the operation of the existing reservoirs 
subject to the 1989 international agreement; however, the timing is uncertain and the results 
will not be available in time to incorporate into the USACE feasibility study. While the outcome 
of the IJC study may improve overall project performance, operational modifications (reservoir 
drawdowns prior to spring runoff or increasing releases during flood events) would not produce 
enough flow reduction in the study area to significantly affect the project design. Furthermore, 
both operational and structural modifications to Canadian dams were shown to be not 
economically justified (more on screening in Section 3). Analysis conducted to date has shown 
that once the proposed structural flood risk management measures are in place (as described in 
the proposed Recommended Plan), operational changes could provide some benefits.  
 
Buyouts and Relocations:  
The construction of the FWOP includes acquisition and removal of several structures within the 
2011 flooded area. The city of Minot has already purchased several properties using federal, 
state and local funds—including from the U.S. Department of Housing and Urban Development 
(HUD) and the Souris River Joint Water Resource Board’s Structure Acquisition, Relocation or 
Ring Dike (StARR) Program.  
 
U.S. Department of Housing and Urban Development Buyouts:  
The first HUD allocation of ~$67.6M was approved in 2012, and enabled Minot to acquire 
properties, typically including the lot, all structures, and mineral rights. All existing structures 
were removed from the acquired properties as part of this effort. Under the first allocation, 83 
homes were acquired. Nine were relocated and the remaining 74 were demolished.  
 
A second allocation of ~$35.1M was approved in 2013, and involved buying properties located 
within the flood inundation area. Property buyouts included single- and multi-family residences, 
mobile homes and pads, and religious and commercial establishments. Under the second 
allocation, an additional 80 properties were acquired, all of which were slated for demolition. 
Demolition of properties began in 2013.  
 
A third HUD allocation and buyouts are currently proceeding. The city of Minot has secured 
$74.3 million in funding through a HUD resiliency grant for the buyouts and other actions. 
Property owners have been notified that the buyout process will begin on those specific 
structures selected for removal from the floodplain. HUD buyouts are for acquisition, relocation, 
and demolition of structures to reduce flood risk; parcels would remain as open space or be used 
for flood risk reduction purposes. The FWOP condition will assume that these planned and 
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funded buyouts will occur, and the affected structures will be removed from the inventory for 
the economic analysis.  
 
StARR Program:  
The Souris River Joint Water Resource Board developed the StARR program as a potential 
solution to address continuous flooding challenges for private landowners throughout the rural 
areas of the Souris River Basin. The program contains options for landowners to receive 
assistance through funding from the NDSWC, city of Minot sales tax collections directed at flood 
risk management and a local share of 5 percent, for the purpose of structure acquisition and 
demolition, structure relocation, or the ring diking of property. Eligible structures are those that 
were in the 2011 floodplain. The program is voluntary and ongoing, the FWOP condition will 
assume that these planned and funded actions will occur, and the affected structures will be 
removed from the inventory for the economic analysis.  
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Figure 2: FWOP Structure Impacts for Varying Flows 
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Figure 3: Future Without Project: Phases MI-1, MI-2, MI-3 and MI-5
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2.3.5 Flood Fighting Activities 
 
Within the Souris River Basin, emergency flood fighting activities are implemented depending 
on snowpack, hydrologic conditions and anticipated forecasts. While the extent and magnitude 
of these actions are dependent on the timing and severity of forecasted conditions, many of 
these actions are more likely to occur than others. The design level of performance of existing 
federal levees from Burlington to Minot, North Dakota is up to 5,000 cfs; however, emergency 
flood fighting measures can increase the level of performance. For instance, in the Burlington 
through Minot area there are discontinuous levees that, when connected during flood fighting 
efforts, have passed flows of 10,000 cfs. The existing levees at the Kings Court subdivision were 
raised during the 2011 flood event and were not overtopped.  
 
Emergency flood fighting actions can be considered likely management measures expected to be 
implemented during high flow conditions, although these measures cannot be accredited or 
relied upon. Given the gaps in the FWOP condition, without continued emergency flood fighting 
efforts, overland flooding could occur around the west side of MI-2 and between MI-3 and MI-1. 

 Problems and Opportunities 
 
The evaluation of public concerns reflects a range of needs and desires perceived by the public. 
This section describes these needs in the context of problems and opportunities that can be 
addressed through water and related land resource management. The problems and 
opportunities are based upon the flood history and future without project conditions. 

2.4.1 General 
 
The primary problem identified in the study area is the risk of flood damage to homes, 
buildings, public infrastructure and agricultural land throughout the Souris River Basin. Flood 
damage occurs from peak flows as well as extended durations of lower out of bank flows. There 
are opportunities in the basin to restore and improve the ecosystem, fish and wildlife habitat 
and to increase recreation opportunities in conjunction with measures to reduce flood risk.  

2.4.2 Flood Risk 
 
Urban flood risk is concentrated in the reach from Burlington, North Dakota to Velva, North 
Dakota, including the city of Minot, North Dakota. In that reach approximately 5,000 structures 
are located within the 1-percent chance floodplain, and 5,800 structures are located in the 0.2-
percent floodplain. Due to the nature of the river valley in this reach, the 1 percent floodplain 
extends nearly from bluff to bluff, and larger events result in higher flood depths without 
impacting significantly more structures. Overall, in the United States’ portion of the Souris River 
from Sherwood to Westhope, the 2011 flood of record caused nearly $700 million in estimated 
damages to approximately 4,700 structures and their contents. Permanent and emergency 
measures prevented about $300 million damages to more than 2,100 structures. 
 
Many rural roads were washed out or inundated, many main arteries and bridges were closed in 
communities along the river. Transportation throughout the Souris River Basin is critical to the 
activities of the Minot Air Force Base. Air Force personnel and equipment must be able to cross 
the Souris River to operate and maintain intercontinental missile defense sites. 
 
Agricultural damages are a major concern to rural residents. For the record flood of 2011, over 
45,000 acres of pasture and cropland were inundated, with a substantial portion of that acreage 
being flooded for the entire summer growing season. The river valley downstream of Velva 
widens substantially, and flood flows spread out laterally without large increases in flood depth. 
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Peak flows damage roads, bridges, culverts, fences and other agricultural structures and cause 
erosion of riverbanks and farmland. This portion of the basin is affected by extended durations 
of relatively low flows that prevent the pastures and cropland from draining adequately. Water 
stored in upstream reservoirs to reduce flood peaks must be released over the summer, which 
extends the time period of damaging flows downstream. 
 
The majority of the existing federal flood risk management projects in the Souris River Basin are 
near Minot and were designed to pass a flow of 5,000 cfs and to store enough water to limit the 
flow to 5,000 cfs, which was a 1-percent AEP when the projects were built. The updated 1-
percent AEP is currently estimated at approximately 10,000 cfs at Minot. As a result, flood risk 
is considerably higher throughout the Souris River Basin than was previously understood. The 
existing system of reservoirs, channel improvements and levees was designed to address spring 
snowmelt, but once the reservoirs are full, there is little capacity to hold summer rains. The 2011 
flood was a long-duration snowmelt runoff event followed by an extreme rainfall event in the 
upper portion of the watershed. Using the reservoirs in Canada and Lake Darling along with 
emergency levees, most of the urban areas survived the spring snowmelt period. With no 
capacity left in the reservoirs, the extreme rainfall in the headwaters passed unchecked, and the 
flow at Minot peaked at about 27,400 cfs on June 22, 2011. 
 
The future without project damages to structures and infrastructure in the U.S. portion of the 
Souris River Basin are estimated at $423 million (present value, 2017). Almost 80 percent of 
these damages occur in Minot alone. 
 
Agricultural damages to crops and pasture were evaluated, and the results are presented in 
Appendix E – Economics. Annual flood damages to agriculture are relatively small in 
comparison to damage to structures and infrastructure.  

2.4.3 Ecosystem 
 
There is an opportunity to restore habitat quality within the “dead loops” (cutoff oxbows) 
throughout the study area, specifically in Minot and Mouse River Park. These river segments 
were isolated when the existing federal projects were built to improve hydraulic conveyance. 
Since construction, the “dead loops” have become stagnant pools that collect sediment and 
trash, provide poor habitat for fish and wildlife, and detract from the neighborhoods in which 
they are located. Associated with these cutoff oxbows were a number of low-head dams that 
contribute to fragmentation of the system. Opportunities exist to modify these dams to enhance 
the river’s longitudinal connectivity for fish. Upstream and downstream of Minot, other sections 
of the river have been altered by the existing federal projects in similar ways. Opportunities to 
enhance stream geomorphology and habitat by restoring the river’s planform, profile and 
dimension. 
 
There is also an opportunity to restore floodplain habitat throughout the study area where 
existing federal projects impacted the ecosystem.  

2.4.4 Recreation 
 
There is an opportunity to increase passive and active recreation that is compatible with the 
restored environment and compatible with flood risk management alternatives. 

2.4.5 Public Safety 
 
There is an opportunity to improve public safety at existing low-head dams built as part of the 
existing federal projects. These dams were constructed to provide grade control in the modified 
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river channel. Water flowing over the dams creates a hydraulic roller that can trap debris and 
drown people and animals.  
 
There are significant critical infrastructure identified related to public safety during flood 
events, including numerous schools and oil and gas pipelines and facilities, a hospital, police 
station, city hall and Amtrak depot in Minot. Additionally, the Minot Air Force Base is located 
approximately 12 miles north of the city of Minot and is located on high ground; however, 
flooding could potentially impact the air force base by prohibiting any travel south of the Souris 
River. Access is critical for defense readiness and emergency vehicles. Travel restrictions due to 
flooding could have national and international impacts. 
 
There is a risk of loss of life if emergency measures fail during a flood event. Due to the 
possibility of egress routes becoming inaccessible, the risk of loss of life could increase 
significantly. Additionally, if a breach were to occur during emergency operations where 
residences are adjacent to the flood risk management system, then evacuation would be nearly 
impossible due to the high flow velocities. Flow velocities could possibly move homes off of their 
foundations. Despite extensive flood fighting efforts in 2011, the existing system overtopped and 
then breached. Nearly 11,000 residents evacuated the flooded area before the levees were 
overtopped in 2011; there were no documented fatalities. 

2.4.6 Community Resilience 
 
There is an opportunity to improve residents’ ability to fight floods and recover from flood 
events.  

2.4.7 Problems and Considerations by Reach 
 
Problems throughtout the basin were identied and seperated by reach (Figure 4). Reaches were 
determined based on the existing landscape features (e.g., dams and bridges). Problems and 
consdierations by reach are described below.  
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Figure 4: Problems by Reach 

2.4.7.1 Reach 1: Saskatchewan, Canada 

• Canadian dams’ spillway capacity is not large enough to pass inflow in extreme runoff 
events.  

• Channel conveyance capacity downstream of Rafferty and Alameda Dams experience 
increasing damages as flow is increased. 

• In extreme runoff events, Boundary Dam inflow far exceeds the diversion channel 
capacity.  

• Ensuring water supply benefits of the reservoirs is maintained, while improving flood 
risk reduction.  

• Late winter precipitation increases forecasted runoff, significantly lowering the required 
pre-runoff drawdown levels.  

• Dam safety concerns include inflow design flood that may exceed maximum level in the 
pools. Current target flow at Sherwood is 4,000 cfs.  

• Transportation impacts to river crossing on Coal Haul Road during flood. Damages 
occur below 4,000 cfs. 
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2.4.7.2 Reach 2: Border to Upper Souris National Wildlife Refuge, Dam 41  

• Flooding of structures in the floodplain.  

• Existing federal levee culverts at Mouse River Park cannot be inspected, because culverts 
have water in them all the time. 

• Existing Mouse River Park federal project created poor water quality and habitat 
conditions in cutoff river segment; opportunity for ecosystem restoration. 

• Erosion at McKinney Cemetery access road. 

• Pool at Dam 41 reverts to the channel and affects wetland habitat.  
2.4.7.3 Reach 3: Upper Souris National Wildlife Refuge (Lake Darling Reach) 

• Refuges are sensitive to low water in reservoirs. 

• Railroad crossing at Greene, North Dakota constricts flow and hinders conveyance at 
high flows. 

• Flooding of roads crossing at Grano, North Dakota and Greene could limit pool raise 
alternatives. 

• Refuge and public infrastructure on the refuge can be damaged causing a human health 
and safety risk.  

• Winter drawdowns could affect ice conditions and recreation and negatively affect the 
fishery. 

2.4.7.4 Reach 4: Darling to Burlington 

• Extended high flows in summer inundate pastures, agricultural fields and farm 
structures.  

• Wetlands downstream of Lake Darling Dam are impacted by low and high water 
conditions. 

• Low flows and high temperatures lead to low dissolved oxygen levels in the river during 
late summer and early fall. 

2.4.7.5 Reach 5: Des Lacs Basin 

• Flood damage to structures throughout the basin. 

• Lack of flow and precipitation data in the Des Lacs Basin to use for reservoir operations.  

• Same problems for Des Lacs NWR as for Upper Souris NWR. 

2.4.7.6 Reach 6: Burlington to Minot 

• Substandard levee systems are too low to be FEMA accredited once hydrology is 
updated.  

• Safety deficiencies and encroachments potentially compromise eligibility under P.L. 84-
99.  

• Flood damages in un-leveed areas: agricultural impacts at ~600 cfs, structural impacts 
~3,000 cfs. 

• Low flows and high temperatures lead to low dissolved oxygen levels in the river during 
late summer and early fall. 
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2.4.7.7 Reach 7: Minot 

• Existing federal project created undesirable environmental conditions (cutoff portions of 
river channel). There is an opportunity to improve the ecosystem.  

• Extensive flood damage to structures and infrastructure in Minot.  

• Life safety risk; road and bridge closures; emergency access is cut off in flood events.  

• Existing levee/channel system is in poor condition. 

• High housing demand; removing housing for potential project features would increase 
shortage. 

• Well fields in Minot Aquifer and Sundre Aquifer (downstream) get flooded and go 
offline. 

• Low flows and high temperatures lead to low dissolved oxygen levels in the river during 
late summer and early fall. 

2.4.7.8 Reach 8: Minot to Wintering River National Wildlife Refuge 

• High flows cause erosion on river banks and fields and degradation of soil structures. 

• Extended inundation causes degradation of grass species. 

• Flooding in towns, communities and agricultural areas that have no flood risk 
management.  

• Flooding in towns with minimally acceptable levee systems (Sawyer and Velva).  

• Ice jams block conveyance and move downstream causing local overtopping of river 
banks. 

2.4.7.9 Reach 9: Wintering River National Wildlife Refuge to J. Clark Salyer National 
Wildlife Refuge 

• Flood damages to structures, pastures and agricultural land everywhere downstream of 
Minot due to extended high flows and high peak flows. 

2.4.7.10 Reach 10: J. Clark Salyer National Wildlife Refuge  

• Refuges are sensitive to low water in reservoirs.  

• Flat topography, public infrastructure reduces conveyance and backs water upstream.  

• Extended inundation causes degradation of grass species.  

• Refuge and public infrastructure on the refuge can be damaged causing a human health 
and safety risk. 

2.4.7.11 Reach 11: Manitoba, Canada Downstream  

• Flood damages in Melita, Hartney and Souris, Manitoba; Provincial Trunk Highway 
(Manitoba) 21 and Victoria Park (Souris, Manitoba); and other towns.  

• Potential concerns regarding First Nations burial mounds near Melita.  

• High flows on Souris River coincident with Assiniboine River high flows causes very high 
stages. 

• Water quality is lower during low water, but nutrient loading is higher during high water. 
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2.4.7.12 General/System-wide   

• Nest flooding during the summer nesting period, depending on family of birds. 

• High groundwater prior to and during floods affects basements.  

• Agricultural drainage throughout the watershed (Canada and United States) contributes 
flow more than in the past.  

• Wetland drainage and changes have impaired habitat, contributing to additional 
drainage flows. 

• Impacts to road and rail crossings affect transportation, which is a particular concern in 
Minot where infrastructure is concentrated.  

• Poor water quality in cutoff channels at Mouse River Park and Minot. 

• Low flows correlate with poor water quality, high flows have high nutrient loading.  

• The International Agreement is based only on snowmelt events and does not address 
rain events. 

• Lack of data and methodology to predict rainfall events and flows from rain events to use 
in reservoir operation plans. 

 Purpose and Need 
 
The purpose of the project is to reduce the flood risk in the study area and identify potential 
measures that can improve the aquatic ecosystem at existing federal projects. The project is 
needed because of the high risk of economic and social damage from flooding in the study area. 

 Planning Objectives 
 
The national objectives are maximizing NED and restoring ecosystem functions. However, these 
are general statements that are not specific enough for direct use in plan formulation. The water 
and related land resource problems and opportunities identified in this study are stated as 
specific planning objectives to provide focus for the formulation of alternatives. These planning 
objectives reflect the problems and opportunities in the study area and represent desired 
positive changes from the future without project conditions. The planning objectives are as 
follows: 

1. Reduce the risk to life, health, public safety and critical infrastructure due to flooding. 

2. Reduce flood risk and flood damages to structures in the urban and rural areas due to 
peak flows. 

3. Reduce the risk of property and agricultural damage due to peak flows. 

4. Reduce the risk of property and agricultural damage due to extended duration of flows. 

5. Improve the public’s access to and use of outdoor recreational opportunities in 
conjunction with flood risk management and associated with improving ecosystem 
functions and habitat. 

6. Increase community resilience and ability to fight and recover from flood events 
throughout the basin. 

 Planning Constraints and Considerations 
 
Unlike planning objectives that represent desired positive changes, planning constraints 
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represent restrictions that should not be violated. The planning constraints identified in this 
study are as follows: 

1. Avoid increasing Souris River peak flood stages to the extent practicable. 

2. Comply with international treaties and agreements with Canada, including the 1989 
Agreement between the Government of Canada and Government of the United States of 
America for Water Supply and Flood Control in the Souris River Basin. 

3. Maintain compatibility with authorized purposes of the Upper Souris, Des Lacs, and J. 
Clark Salyer National Wildlife Refuges. 

4. Avoid impacts to water users with existing water rights under North Dakota water 
appropriation law to the extent practicable.  
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3 Plan Formulation Measures, Alternatives and Recommended Plan 
 
This chapter describes the development of alternative plans that address the planning 
objectives, the comparison of those plans and the selection of the plan. It also describes the 
selected plan and implementation requirements. 

 Plan Formulation Process 
 
The Corps planning process for feasibility studies has three major milestones: the Alternatives 
Milestone, the Tentatively Selected Plan, and the Agency Decision Milestone. At each stage in 
the planning process, new information and refinement of the design results in changes in the 
plan features, and subsequently the plan costs. Information presented in this chapter at each of 
the main decision points represents a snapshot of the plan at that time, and as a result, total 
plan costs cannot be compared to previous design iterations. The general timeline is outlined 
below: 

• Screening Process (Study kick-off, May 2016) – Alternatives Milestone (January 27, 
2017) 

o Review and concurrence on the preliminary focused array of alternatives. 

• Focused Array – Tentatively Selected Plan Milestone (September 5, 2017) 

o Comparison of the Final Array of alternatives (Ramstad Levees and Maple 
Diversion). 

o Agency approval of the Maple Diversion Alternative as the TSP. 
o Approval for release for Public Review (released October 30, 2017). 

• TSP – Agency Decision Milestone (February 16, 2018) 

o Review and discussion of Public, Agency, and Policy Review. 
o Official endorsement the Maple Diversion as the Recommended Plan. 

• Plan Optimization and Selection of NED Plan (Spring 2018) 

o Plan 5 was selected as the plan that maximized net NED benefits. 
o The Recommended Plan was refined, and a detailed cost estimate was prepared. 

 Management Measures  
 
A wide variety of management measures were developed that would address one or more of the 
planning objectives. These measures were evaluated and then screened. Alternative plans were 
then developed, which comprised one or more of the management measures. 

3.2.1 No Action 
 
The Corps is required to consider the option of “No Action” as one of the alternatives in order to 
comply with the requirements of NEPA. With the No Action Alternative, which is synonymous 
with the future without project condition (FWOP), it is assumed that no project would be 
implemented by the federal government to achieve the planning objectives. The No Action 
Alternative forms the basis against which all other alternative plans are measured. This 
alternative was described in detail in Chapter 2. Critical assumptions in defining the No Action 
Alternative include the following: 

• Emergency flood fighting activities would continue to occur, as described in Section 
2.3.5. 
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• Emergency flood fighting measures have low reliability and would not get credit in the 
economic analysis. 

• A failure of emergency measures could result in loss of life. 

• Urban areas will expand into the floodplain. 

• Development in the floodplain will comply with floodplain regulations; floodplain 
development will be elevated above the FEMA 1-percent AEP in accordance with local 
standards. 

• Phases MI-1, 2, 3 and 5 of the locally developed MREFPP will be constructed, as 
described in Section 2.3.5. 

• Buyouts will continue, as planned locally. 

3.2.2 Measures to Address Identified Planning Objectives 
 
A management measure is a feature or activity at a specific site that addresses one or more of the 
planning objectives. Several alternative measures were identified for consideration in evaluating 
future possible action in the Souris River Basin. Direct input provided during the feasibility 
phase from the sponsor and stakeholders, at public meetings and through written public 
comments, provided a wide array of potential measures. Each measure was assessed using 
screening criteria (see section 3.3), and a determination was made regarding whether it should 
be retained in the formulation of alternative plans.  
 
3.2.2.1 Nonstructural Measures   
Nonstructural measures reduce flood risk by modifying the characteristics of the buildings and 
structures that are subject to floods or modifying the behavior of people living in or near 
floodplains. Some nonstructural measures that can be formulated into nonstructural 
alternatives include removing buildings from floodplains by relocation or acquisition; flood 
proofing buildings; implementing flood warning and preparedness activities; and implementing 
floodplain regulation. The National Flood Insurance Program is considered among 
nonstructural alternatives since it contains programs to provide minimum standards for 
floodplain regulation, to provide flood insurance, and to provide flood hazard mitigation. Many 
nonstructural measures are already in place throughout the study area, primarily in newer 
developments built in accordance with floodplain regulations. The Corps must develop and 
present at least one plan that is primarily nonstructural in nature. (See Section 73 of the Water 
Resources Development Act of 1974). Nonstructural measures will also be considered for 
integration with structural measures to maximize effectiveness of all alternatives. Nonstructural 
measures include:   

• Buying and relocating flood-prone structures. 

• Flood proofing. 

• Elevating structures. 

• Increasing floodplain regulations. 

• Drainage controls delay drainage from agricultural fields. 

• Flood insurance. 

• Agricultural best practices, such as vegetative buffers and modified land uses and tillage 
practices in the larger watershed, which could be effective in reducing sediment and 
improving water quality and ecosystem functions. 
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• Modification to the flood risk management operations of the existing Boundary, Rafferty, 
Alameda and Lake Darling dams. 

o Modifications to the operating plan for the Lake Darling Dam to increase the level of 
pool drawdown and shift the timing of the drawdown earlier in the year prior to 
spring runoff. 

o Modification to the target flows at Sherwood and Minot.  

3.2.2.2 Structural Measures   
Structural measures reduce flood risk by modifying the characteristics of the flood; they are 
often employed to reduce peak flows (flood storage), direct floodwaters away from damageable 
property (flood barriers) or facilitate the flow of water through or around an area (channel 
modification or diversions).  
 
Structural measures have the potential to reduce flood damages; however, many of them present 
major economic, environmental and social issues, and not all structural measures are likely to 
be economically justified. The following structural measures were considered. 

• Upstream Flood Storage 

o Major modification/raise to Lake Darling Dam. 
o Potential other new dam sites between Burlington and the Canadian border. 
o New dam sites on the Des Lacs River. 
o Lower conservation pool elevation. 

• Increase Conveyance 

o Diversion channels. 
 Upstream. 

• 49th Parallel/Boundary Diversion 
• Lake Darling Diversion 

 Local Site. 
• Minot North Diversion 
• Minot South Diversion 
• Minot Tunnel (South) 
• River Loop High Flow Diversions 
• Channel Cutoff Diversions 
• Des Lacs Diversion (Tunnel) 

o Channel modifications. 
o Bridge modifications/replacements. 

• Flood Barriers 

o Levees. 
o Floodwalls. 

• Components of the Mouse River Enhancement Flood Protection Project Located Within 
the Study Area From Burlington to Velva: 

o Raise levees at Renville County Park (Mouse River Park). 
o Raise, realign and extend levee system at Burlington. 
o Raise, realign, extend and combine the levee system at Brooks Addition, Country 

Club Estates and Robinwood Acres. 
o Raise, realign and extend the levee system at Talbott’s Nursery 
o Raise and realign the levee system at Kings Court. 
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o Raise, realign and extend the levee system at Tierrecita Vallejo. 
o Raise, realign and extend the levee system at Minot, including the addition of 

floodwalls, high flow diversion channels, transportation closures, river closure 
structures, additional pump stations and ponding areas, highway and railroad bridge 
modifications, and acquisition of flood-prone residences and businesses (Ramstad 
Levees and Maple Diversion alternatives). 

o New levee system at Apple Grove. 
o New levee system at Eastside Estates. 
o Raise, realign and extend the levee system at Sawyer. 
o Raise the levee system at Velva. 

• Erosion Protection Measures 

3.2.2.3 Ecosystem Restoration Measures 
Ecosystem restoration measures are intended to improve the habitat structure and function. 
Potential restoration measures include the following:   

• Create riverine habitat by re-connecting flow to cutoff meanders. 

• Constructing setback levees to increase floodplain habitat and enhance lateral 
connectivity with the river. 

• Restore or create new wetland habitats. 

• Obtain real estate interest for wetland habitat restoration and flood conveyance. 

• Enhance fish passage at potential barriers by adding structure to reduce velocities and 
creating interstitial space at low-head dams. 

• Developing flow prescriptions for Lake Darling Dam releases during low flows to 
enhance dissolved oxygen levels. 

 Screening Criteria  
 
Corps planning guidance requires that measures and plans be evaluated against four criteria 
listed in the United States Water Resources Council’s Economic and Environmental Principles 
and Guidelines for Water and Related Land Resources Implementation Studies (Principles and 
Guidelines [P&G]). The four criteria are: completeness, effectiveness, efficiency and 
acceptability. The definitions of these terms are as follows: 

• Completeness –The extent to which the alternative plan provides and accounts for all 
necessary investments or other actions to ensure the realization of the planned effects. 

• Effectiveness – The extent to which an alternative plan alleviates the specified problem 
and achieves the specified objectives. 

• Efficiency –Refers to cost-effectiveness and the most efficient allocation of other 
resources. Efficiency is the extent to which an alternative plan is the most cost-effective 
means of alleviating the specified problem and achieving the specified objectives. 

• Acceptability – Refers to the workability and viability of the alternative with respect to 
acceptance by state and local entities and the public and compatibility with existing laws.  

 Screening Process 
 
Planning is an iterative process; as the study progressed additional data were produced that 
allowed the narrowing of measures. The measures were screened using the four P&G criteria 
with the primary metrics of efficiency and effectiveness in reducing flood damages. The 
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following briefly documents the measures that were eliminated from further consideration.  
 
Using the preliminary technical information, the team applied professional judgment in order to 
assess the measures against the screening criteria. Those measures that appeared to be most viable 
were refined and further developed so that accurate costs and economic benefits could be 
determined. Several different scales of nonstructural measures, flood barriers and diversion 
channels were evaluated during this phase of study. 

3.4.1 Preliminary Measures Eliminated from Further Consideration 
 
The following table (Table 3) summarizes the measures that were screened out from further 
consideration. Additional discussion on each is provided below. 

Table 3: Preliminary Measures Screened from Further Consideration 

 
  
3.4.1.1 All Measures Involving Raises to Canadian Dams 
Modifications to Canadian dams were screened from further consideration as the high cost to 
modify dam structures significantly outweighed potential benefits.  
 
The three Canadian dams (Rafferty Dam, Boundary Dam and Alameda Dam) are multiple 
purpose reservoir projects, operating for both flood storage and for water supply and 
conservation purposes. The drawdown of the pool levels and the flood operation of these dams 
are governed by an international agreement between the United States and Canada.  
 
Structural modifications that increase storage capacity of these dams were considered; however, 
preliminary economic analysis indicated that the cost to raise these dams was significantly 
higher than the benefits provided. Potential cost estimates ranged from $200 million‒$700 
million (present value, 2017) while all damages within the basin in the United States are only 
about $423 million (present value, 2017). Modifications to dams could provide benefits for the 
environment or regional retention (e.g., providing resiliency to agricultural communities during 
drought conditions) but were not evaluated as part of this feasibility study. For additional 
information see Section 2.2.1.2 of the MREFPP EIS.  
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Operational modifications were also considered (drawing down the reservoir pool levels in the 
spring prior to runoff and increasing reservoir releases during flood events). These actions 
would not produce enough flow reduction in the study area to significantly affect the design of 
measures needed to meet project objectives, although they may improve overall project 
performance in some years. Reservoir operations in Canada and the United States can be 
evaluated as part of the IJC Plan of Study and may be implemented at a later date with further 
discussion between Canada and the United States. For additional information see Section 2.2.1.1 
of the MREFPP EIS. 
 
3.4.1.2 All Measures Involving Lake Darling 
The Lake Darling Dam is within the Upper Souris NWR and is owned and primarily operated by 
the USFWS, in accord with the water control plan developed based on the International 
Agreement (the Corps takes over operation of the dam during a 10-percent AEP flood or larger). 
The primary purpose of the Lake Darling Dam and reservoir is to furnish a regulated supply of 
water to smaller wetlands downstream and especially to the larger wetlands on the J. Clark 
Salyer NWR, 110 miles downstream. The reservoir is designed to hold a two-year supply of water 
to safeguard wetlands downstream against the threat of drought. 
 
The Lake Darling Dam, however, is operated in coordination with the upstream Rafferty-
Alameda Project and plays an integral role in flood risk management within the Souris River 
Basin. During flood conditions, the Corps coordinates with USFWS to manage releases to 
mitigate downstream flood risk, as specified in the water control plan.  
 
Several options were evaluated that were related to storage in Lake Darling and modifying 
operations of the dam. For additional information see Section 4.2 of Appendix H – Hydrology 
and Hydraulics.  
 
3.4.1.3 Increasing Storage in Lake Darling Dam 
An analysis of a 1-foot dam raise indicated that this measure would cost approximately 
$500,000 and only provide a small amount of benefits. Raises up to five feet were also 
considered, and the costs outweighed any potential benefits. Increasing flood storage in Lake 
Darling would not be considered effective as a standalone measure or change the design of other 
measures needed to meet project objectives. (Section 4.2, Appendix H – Hydrology and 
Hydraulics) 
 
3.4.1.4 Modifying Lake Darling Dam Operations 
Several scenarios considered modifications to Lake Darling Dam operations, including the 
following. 

1. Permanently lowering the February 1 target from 1597.2 feet1 to 1596.2 feet. 

The USFWS determined that permanently lowering the February 1 target elevation of 
Lake Darling from 1597.2 to 1596.2 feet was not compatible with the purpose of the 
refuge. The USFWS will monitor snow-water equivalent values in December and January 
to determine if additional drawdown prior to February 1 is warranted (see more details 
in section 7 of Appendix H). The IJC Plan of Study should re-evaluate the entire 
drawdown plan. (Sections 5 and 7 of the Appendix H – Hydrology and Hydraulics) 

2. Lowering the summer conservation pool from 1598.2 feet to 1597.2 feet. 

The USFWS lowered their summer conservation target in 2017, as referenced in their 
                                                        
1 All elevation referenced in the main document of the feasibility report are in North American Vertical 
Datum of 1988 (NAVD 88). 
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Comprehensive Conservation Plan as the preferred summer operating level. This 
summer conservation target is beneficial to wetland resources on both the Upper Souris 
and J. Clark Salyer NWRs. A lower summer pool elevation also provides additional flood 
storage for summer rainfall events. 

3. Lowering target flows at Minot for small floods. 

The Corps did a sensitivity analysis on lowering target flows at Minot during small floods 
to reduce flooding for the downstream agricultural areas. The study showed that peak 
flows can be reduced, although that would cause a longer duration of lower flows above 
channel capacity and less storage in the reservoirs for subsequent rainfall. For more 
details on this analysis see Section 6 of Appendix H – Hydrology and Hydraulics. 

 
3.4.1.5 New Flood Storage 
New flood storage on the Souris River in the United States and on the Des Lacs River were 
screened from further consideration. A new dam at Burlington was evaluated and found to not 
be cost effective and would have negative social impacts. Potential cost estimates range from 
$100 million to $300 million (present value, 2017), while potential benefits range from $36 
million to $45 million (present value, 2017).  
 
Two options for storage on the Des Lacs River were evaluated: storage on the refuge and storage 
created by a new dam on the river. Storage on the Des Lacs NWR would involve modifications to 
several existing structures and changes to the operations of the refuge. This measure could 
potentially reduce flows (0‒300 cfs), but the flow reductions would not be predictable or 
consistent and would not reduce the peak flows in Minot due to timing of peak flows on the 
Souris River. This measure was eliminated from further consideration as part of this feasibility 
study, but the USFWS could review their operations plan to determine if changes would be 
beneficial and consistent with their management goals. A new dam was also considered but 
screened from further consideration based on high cost ($30 million to $40 million, present 
value, 2017) and little potential benefits ($8 million to $15 million, present value, 2017). For 
more information on Burlington Dam and Des Lacs Dam see Section 4.4 and 4.5 of Appendix H 
– Hydrology and Hydraulics.  
 
3.4.1.6 Diversion Channels 
The diversion channels that were evaluated and screened from further consideration include: 
49th Parallel, Lake Darling Diversion, North Minot, South Minot, and Minot Tunnel (see Section 
2.2.2 of the MREFPP EIS for additional information). Each of these diversions would range in 
cost between $2 billion to $8 billion and would impact water rights and the refuges within the 
basin.  
 
A Des Lacs diversion from the Des Lacs River to a new Burlington Dam reservoir was also 
considered. This measure is dependent on new storage on the Des Lacs River and a new 
Burlington Dam; since both of these measures were screened from further consideration, this 
diversion has also been screened from further consideration.  
 
3.4.1.7 Ecosystem Restoration Measures 
The study authority does not include ecosystem restoration except in connection with existing 
federal projects; any ecosystem restoration measures would need to document a clear nexus 
between the restoration activity and an existing federal project or be connected to a 
nonstructural buyout plan for flood risk management. In addition, ecosystem restoration 
measures must demonstrate significance to the Nation. Criteria for this include institutional 
(importance acknowledged in law, adopted plans and other policy statements of public agencies, 
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tribes or private groups), public (recognition by segments of the general public) and technical 
(importance based on scientific or technical knowledge or judgment) significance (Apogee 
Research Inc. 1997). For this project, migrating waterfowl was the resource with the greatest 
potential for significance. 
 
Several ecosystem restoration measures were identified but are not linked to an existing federal 
project or a nonstructural buyout plan and therefore were screened from further consideration. 
These measures include: setback levees to restore floodplain habitat, restoring wetlands in 
locations not associated with federal projects and in-stream flow prescriptions during low flow 
periods. Other measures were screened from further consideration because of a weak linkage to 
significant resources. Investing in these measures could not demonstrate a clear value to the 
Nation. This included fish passage at low-head dams and re-meandering the river along reaches 
that were straightened for flow conveyance purposes.  
 
3.4.1.8 Nonstructural Measures 
Nonstructural measures as a standalone alternative were screened from further consideration. 
The basin has a flood warning system and flood plain management plans are in place. The 
following documents different nonstructural measures and reasons for being screened out. 
 
Buyouts: 
The most resilient way to protect from future flood damages is to remove structures from the 
floodplain. The MREFPP EIS considered buyouts/relocations for all structures from the area 
flooded in 2011, which would involve acquiring more than 5,500 structures2. The estimated cost 
of buying out the structures and relocating mobile homes in the 2011 inundation area was 
estimated to be $915 million (see Section 2.2.4.3 of the MREFPP EIS). This option is not 
economically justified and would have significant negative social impacts.  
 
The study evaluated six subdivisions upstream of Minot including: Burlington, Brooks Addition, 
Talbott’s Nursery, Country Club and Robinwood Estates, Kings Court and Tierrecita Vallejo. The 
study evaluated two subdivisions downstream of Minot: Apple Grove and Eastside Estates. The 
communities of Logan, Sawyer and Velva are located on the Souris River approximately 6, 12 
and 18 miles southeast of Minot, respectively. 
 
Burlington, Brooks Addition, Talbott’s Nursery, Country Club and Robinwood Estates, Kings 
Court, Tierrecita Vallejo, Sawyer and Velva have existing levee systems built to 5,000 cfs 
(Sawyer is built to 5,500, and Velva is built to 14,700 cfs). Since there is already a levee system, 
the benefits that could be captured from buying them out are not economically justified. 
 
Apple Grove and Eastside Estates do not have permanent flood risk management systems. 
Preliminary economic analysis showed that there were approximately $427,000 average annual 
damages in the entire reach from Minot to Sawyer, which includes Apple Grove and Eastside 
Estates. The present value of those damages equates to a maximum investment of 
approximately $11 million, assuming all damages in the reach could be prevented. The costs to 
buy out Apple Grove and Eastside Estates are estimated to be $8 million and $16 million, 
respectively. Therefore, the cost to buy out these subdivisions is more than the benefits within 
this reach of the study area. Floodplain evacuation can sometimes be cost effective when the 
evacuated floodplain is reused for recreation features or ecosystem restoration. Both recreation 
and ecosystem restoration were considered for these areas, but the costs associated with the 

                                                        
2 The city of Minot has already undertaken a voluntary buyout program. As such, some of the 5,500 
structures have already been bought out, while others have been abandoned.  



Souris River Basin Flood Risk Management Draft Feasibility Report With Integrated Environmental Assessment; 
Bottineau, McHenry, Renville, and Ward Counties, North Dakota 

USACE | Plan Formulation Measures, Alternatives and Recommended Plan 39 

concepts still exceeded anticipated benefits. 
 
Similarly, the costs to build levee/floodwall systems for these subdivisions are $8.2 million and 
$8.6 million respectively, therefore levee/floodwall systems would not be economically justified 
for these areas. 
 
Flood Proofing: 
Flood proofing can be used to modify structures that are in an area subject to flooding so that 
the property does not receive significant damage when flooded. The MREFPP EIS considered 
these measures for homes and commercial, industrial and institutional structures within the 
footprint of the 2011 inundation area. The cost to flood proof these structures was estimated to 
be $738 million. (See section 2.2.4.2 of the MREFPP EIS). This option is not economically 
justified and would have significant negative social impacts. For example, many of the homes 
would need to be raised approximately 12 feet, which would alter the look and feel of the 
community.  
 
Targeted flood proofing was considered for several public and governmental buildings to be 
used in combination with structural measures. The buildings included: Minot Police 
Department and Minot City Hall, Minot Public Library, and Minot Amtrak Station. The initial 
assessment showed the main level of these structures would not be impacted by flood waters at 
the 1-percent AEP. The assessment documented that minor upgrades or modifications to the 
structures could be done to remove them from future flood risk. The assessment was done via a 
desk top analysis and no ground-truthing of the potential impacts, upgrades or modifications 
were assessed.  
 
Based on the results of the nonstructural assessment of the four structures, the costs to modify 
or upgrade the structures outweighed the potential benefits from the damages from flood 
events, so the measures were screened from further consideration. The nonstructural 
assessment of the four public and governmental structures can be in found in Appendix N – 
Nonstructural Assessment.  
 
3.4.1.9 Erosion Prevention Measures 
Erosion of agricultural land is identified as a problem throughout the basin. The Corps has no 
authority to address erosion related to undeveloped land; measures to prevent overall erosion 
were screened from further consideration. The Corps can assist with erosion issues in the study 
area that affect public infrastructure and qualify for streambank protection under Section 14 of 
the Flood Control Act of 1946, as amended, Continuing Authority Program. 

3.4.2 Measures Retained for Further Consideration 
 
The remaining measures that were retained for further consideration include: structural 
measures (levees, floodwalls and diversion channels) and recreation. 
 
During the September 2016 planning workshop the team evaluated relative costs and benefits 
for several concepts. The team used preliminary hydrologic, hydraulic and economic information 
to evaluate the future without project conditions within the study area. This early work indicated 
that economic damages were concentrated within the portion of Minot located north of the Souris 
River and upstream of the BNSF railroad crossing near 3rd Street Northeast. That is the area to be 
benefitted by the first phases of the non-federal MREFPP project. The preliminary analysis showed 
a high likelihood that structural measures could be justified for this area, especially if large portions 
of the levee system were already in place.  
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Downstream of the BNSF crossing, the river winds through relatively smaller neighborhoods and 
the Roosevelt Park Zoo. It was apparent based on the preliminary analysis that the existing federal 
project in this area provides significant benefits, and it would not be cost-effective to build 
additional structural measures to capture the residual damages.  
 
Within Minot, structural measures were retained upstream of the BNSF crossing and screened 
from consideration downstream.  

 Focused Array of Alternatives 
3.5.1 No Action 
 
The Corps is required to consider the option of “No Action” as one of the alternatives in order to 
comply with the requirements of NEPA. With the No Action Alternative, which is synonymous 
with the future without project condition (FWOP), it is assumed that no project would be 
implemented by the federal government to achieve the planning objectives. The No Action 
Alternative forms the basis against which all other alternative plans are measured. The No 
Action Alternative was described in detail in Chapter 2 and in Section 3.2.1.  
 
The features of the MREFPP that are included in the FWOP condition do not create a complete 
flood risk management system along the left bank of the Souris River through Minot from the 
U.S. Highway 83 bypass on the upstream end to 13th Street Northeast on the downstream end. 
There is a gap in the levees from 16th Street Southwest Bridge to the North Broadway Bridge, 
between Phases MI-3 and MI-1.  

3.5.2 Structural 
 
Two structural concept alternatives were considered that could fill the gap between MREFPP 
Phases MI-3 and MI-1 which are assumed to be part of the FWOP condition. The structural 
alternatives include the Ramstad Levees and Maple Diversion concepts, which were developed 
as part of the MREFPP. 

1. Ramstad Levees: levees and floodwalls along the existing Souris River channel. 

2. Maple Diversion: levees, floodwalls, river control structures and a high flow bypass 
channel along Maple Street parallel to the BNSF railroad tracks to bypass high flows.  

The study team completed conceptual designs and developed costs and benefits for the two 
concept plans that would fill the gap of the MREFPP, which include measures on the north and 
south sides of the river from 16th Street Southwest Bridge to the North Broadway Bridge. 
 
The two concepts are described below. 
 
3.5.2.1 Ramstad Levees Alternative 
This alternative would fill the gap and includes the levees through the Ramstad neighborhood, 
which would connect to Phases MI-3 and MI-1 along the Souris River of the MREFPP. This 
alternative also includes the West Tieback Levee, which would connect Phase MI-2 (Figure 5 
and Appendix C – Civil Engineering) to high ground. This alternative primarily consists of new 
levees along the existing river channel between Second Avenue Southwest Bridge and the North 
Broadway Bridge. The North Ramstad Levees along the left bank of the Souris River would 
connect to Phases MI-3 and MI-1 of the MREFPP and benefit the northern portion of Minot 
located north of the Souris River and north of the BNSF railroad. The South Ramstad Levees 
along the right bank of the Souris River would connect to high ground at each end and benefit 
the Ramstad neighborhood located between the railroads and the Souris River and the library 
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and city hall located south of the railroad corridor. The West Tieback Levee is a critical feature 
that would tie into Phase MI-2 of the MREFPP and create a complete flood risk management 
system for the left bank of the Souris River and the Ramstad neighborhood. 
 
The existing federal project was constructed to safely convey 5,000 cfs through this reach of 
Minot. The Ramstad Levees concept would construct new higher levees and associated features 
to pass a higher design flow (Figure 6) and would require acquisition and removal of residential 
structures located in the levee footprint. 
 
This concept includes a levee on the north and/or south side of the river. Each levee is evaluated 
as a separable feature and would need to be justified on its own benefits and costs.  
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Figure 5: Map of Ramstad Levees Alternative 
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Figure 6: Typical Levee Cross Section 

3.5.2.2 Maple Diversion  
This alternative would fill the gap between Phases MI-3 and MI-1 of the MREFPP with a high 
flow bypass channel (Maple Diversion) and a levee on the north side of the diversion channel 
(North Diversion Levee). (See Figure 7 and Appendix C – Civil Engineering.) The Maple 
Diversion Alternative also includes the West Tieback Levee, which would tie Phase MI-2 of the 
MREFPP into high ground. The area south of the diversion, which includes the library, city hall, 
and a small number of additional structures experience minimal damage from events up to 
about a 1-percent AEP event. A levee on the south side of the diversion (South Diversion Levee) 
was evaluated as an incremental feature to address the flood threat to this area (Figure 8). 
 
The Maple Diversion would start east of the 16th Street Southwest Bridge, extending through 
Moose Park, crossing under the CP railroad tracks west of the Sixth Street SW underpass, re-
entering the Souris River on the west side of the North Broadway Bridge.  
 
Two river closure structures would be located on the Souris River: one just downstream of the 
16th Street Southwest Bridge, and one just upstream of the North Broadway Bridge.  
 
The North Diversion Levee would connect the two closure structures and provide a complete 
flood risk management system for the northern portion of Minot.  
 
The diversion channel would be activated when flows on the Souris River exceed 3,000 cfs. 
During flows below 3,000 cfs, the closure structures would be open, allowing water to continue 
through the existing river channel. When a flood event occurs the structures will be closed and 
all river flows will be diverted into the high flow diversion channel. The bottom width and 
elevation of the high flow diversion channel will vary based on required channel capacity and 
use of channel space in non-flood conditions. While the diversion channel is active, the 1-mile 
bypassed reach of the river would provide interior flood storage and serve as a ponding area for 
runoff from the benefited area. A pump station built as part of the FWOP levee system would 
maintain desired water surface elevations in this reach while the diversion is in operation.  
 
The West Tieback Levee is a critical feature that would tie Phase MI-2 of the MREFPP into high 
ground and create a complete flood risk management system. 
 
No additional homes or structures would need to be acquired as part of the federal project.  
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Figure 7: Map of Maple Diversion Alternative 
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Figure 8: Typical High Flow Diversion Cross Section (Including a South Levee Feature) 

 Evaluation and Comparison of Alternatives  
 
Comparison of alternative plans is the fifth step in the planning process, which is based on the 
evaluation of the impacts of the alternative plans, the fourth step in the planning process. 
Detailed evaluations of the environmental effects of the alternatives are presented in Chapter 5, 
Environmental Consequences.  
 
Several base assumptions were made for the evaluation and comparison of alternatives at this 
screening step:  

• All conceptual alternatives were designed with top elevations at a level corresponding to 
a flow of approximately 14,000 cfs.  

• The Ramstad Levees Alternative had separable North and South levee features that were 
analyzed independently to determine feasibility.  

• The Maple Diversion included both a North and South diversion levee feature. The North 
Diversion Levee is integral to the bypass channel, whereas the South Diversion Levee 
was evaluated independently to determine its own feasibility.  

• The West Tieback Levee was included in all alternatives as a critical feature needed to tie 
Phase MI-2 of the MREFPP into high ground and create a complete flood risk 
management system.  

• All alternatives were evaluated by comparing them to the FWOP condition. 

• All alternatives included similar recreation trails on top of levees. Recreation benefits are 
not considered in the comparison of alternatives to identify the optimal plan from a flood 
risk management perspective. 

• A discount rate of 2.75 percent was used over a 50-year period of analysis.  

• All alternatives had an average construction contingency of 36 percent applied during 
this stage of comparison.  

Formulation Criteria: 

Alternatives were evaluated using the four P&G criteria: completeness, effectiveness, efficiency 
and acceptability. The Maple Diversion with the North Levee best met the four P&G criteria as 
outlined in Table 4. 
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Table 4: Comparison of Maple Diversion and Ramstad Levees Alternatives for P&G Criteria 

 
 
Green check marks indicate criteria that are fully met.  Hollow check marks indicate criteria was 
partially met, and red “x” marks indicate criteria that were not met by an alternative. 
 
Completeness:  

• All of the alternatives were complete. They would all deliver the expected benefits 
without additional features. 

Effectiveness:  

• Ramstad Levees Alternative – Each levee would be effective at reducing flood damage to 
structures from flood events that did not overtop the levees. However, an estimated 200 
existing structures would need to be removed from the project footprint, which would 
reduce the number of benefitted structures and increase project cost.  

• Maple Diversion with North Diversion Levee Alternative – This alternative would be 
effective at reducing flood damages to structures on the north side of the river and a 
portion of structures between the south bank of the river and the railroad tracks. Most of 
the footprint for this alternative has already been cleared of existing structures. This 
alternative is the most effective because it reduces flood risk to the largest portion of the 
study area.  

• South Diversion Levee (Maple Diversion) – This alternative would be effective at 
preventing flood damages for a small portion of downtown Minot, including the library, 
City Hall and other structures in their vicinity.  

Efficiency: 

• Ramstad Levees Alternative – The North Levee is efficient because it has positive net 
benefits. The South Levee is not efficient as it has negative net benefits. The North and 
South levee combined is not efficient as it has negative net benefits (see Table 6 for the 
net benefits for each plan). 

• Maple Diversion with North Diversion Levee – This alternative is efficient because it has 
positive net benefits. This alternative has the greatest net benefits compared to the other 
alternatives considered.  

• South Diversion Levee (Maple Diversion) – This alternative is not efficient because it has 
negative net benefits.  
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Acceptable: 

• Ramstad Levees Alternative – This alternative is considered acceptable. Additional 
homes would need to be acquired if one or both of the levees were constructed; this 
alternative would have negative social impacts. 

• Maple Diversion with North Diversion Levee – This alternative is considered acceptable. 
This alternative would have less negative social impacts compared to the Ramstad 
Levees Alternative, as the majority of the homes and structures in the proposed path of 
the high flow bypass have been acquired.  

• South Diversion Levee (Maple Diversion) – This alternative is considered acceptable. 
This levee alternative would have less negative social impacts compared to the Ramstad 
Levees Alternative, as the majority of the homes and structures in the proposed path of 
the high flow bypass have been acquired.  

3.6.1 Assessment of Planning Objectives and Authority for Ramstad Levees and 
Maple Diversion Alternatives  

 
The following discussion documents how the alternatives considered met or did not meet the 
planning objectives and study authority. The Ramstad Levees and Maple Diversion alternatives 
are structural flood risk management alternatives focused in the same area of Minot, North 
Dakota. Both would provide similar flood risk benefits. The Ramstad Levees and Maple 
Diversion alternatives would fully meet planning objectives 5 and 6, as both alternatives would 
include similar recreation features that would improve the public’s access to outdoor recreation 
opportunities, and both would increase community resilience and ability to fight and recover 
from flood events. Both the alternatives would reduce flood risk and flood damages to the urban 
area. The rural and agricultural portions of the study area would not be benefited by either 
alternative. Neither alternative would meet planning objective 5 (Improve . . . ecosystem 
functions and habitat), as no ecosystem restoration measures were found to be of national 
significance or determined to be cost effective. The Action alternatives considered would not 
violate any of the planning constraints.  
 
Because both Action alternatives were similar in meeting or not meeting the same planning 
objectives, the benefits and costs are the critical factors when determining which plan to select, 
which is discussed in the following sections.  
 
Both Action alternatives would meet the study authority for flood risk management. The study 
authority is for the entire Souris River Basin, but based on the screening of all alternatives only 
flood risk management actions in Minot were shown to be economically justified. Neither Action 
alternative would contribute to improving the aquatic ecosystem as all measures related to 
ecosystem restoration were screened out due to low resource significance.  

3.6.2 System of Accounts 
 
The Economic and Environmental Principles and Guidelines for Water and Related Land 
Resources Implementation Studies, established by the United States Water Resources Council in 
1983, created four accounts to facilitate evaluation and effects of alternative plans: 

• The National Economic Development (NED) account displays changes in the economic 
value of the national output of goods and services. 

• The Environmental Quality (EQ) account displays non-monetary effects on significant 
natural and cultural resources. 
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• The Regional Economic Development (RED) account registers changes in the 
distribution of regional economic activity that results from each alternative plan. 

• The Other Social Effects (OSE) account registers plan effects from perspectives that are 
relevant to the planning process but are not reflected in the other three accounts. 

3.6.2.1 National Economic Development 
The intent of comparing alternative flood risk management plans in terms of NED is to identify 
the beneficial and adverse effects that the plans may have on the national economy. Beneficial 
effects are considered to be increases in the economic value of the national output of goods and 
services attributable to a plan. Increases in NED are expressed as the plan’s economic benefits, 
and the adverse NED effects are the investment opportunities lost by committing funds to the 
implementation of a plan. Plans under consideration using the NED account include the 
Ramstad Levees and Maple Diversion. A detailed cost and economic analysis was done on the 
focused array to inform a comparison of the costs and benefits for the proposed alternatives in 
the Ramstad neighborhood area. For the Ramstad Levees and Maple Diversion alternatives, a 
preliminary economic analysis was conducted for a levee height sufficient to meet FEMA 
accreditation requirements for the National Flood Insurance Program. The top of barrier level 
was based on the modeled 14,000 cfs water surface. The values for net benefits shown on the 
tables are the differences between the average annual economic benefits and the average annual 
cost associated with each plan. 
 
To determine federal interest, a benefit-cost analysis was performed on the focused array of 
alternatives. First costs of construction dollars were annualized to compare with the average 
annual damages prevented by each alternative. A 50-year period of analysis and discount rate of 
2.75 percent was used for annualizing the construction costs (Table 5). To calculate a 
benefit/cost (B/C) ratio, the average annual benefits are divided by the annualized costs. Any 
B/C ratio with a 1.0 or larger value has potential federal interest as it is producing as much 
economic benefit as it costs.  

Table 5: Comparison of Maple Diversion and Ramstad Levees Alternative Plan First Costs for 
14,000 cfs Levee Top Elevation (2019 Price Level) 

 
Maple Diversion Ramstad Levees 

 
Maple 

Diversion & 
North 

Diversion Levee 
($1,000) 

South 
Diversion 

Levee 
($1,000) 

North 
Levee 

($1,000) 

South 
Levee 

($1,000) 

North and 
South Levee 

($1,000) 

Feature 
Construction 

67,955 11,389 66,521 61,503 128,024 

West Tieback 
Construction 

2,204 - 2,204 - 2,204 

TOTAL 70,159 11,389 68,725 61,503 130,228 

 

Net benefits are also used for determining the federal interest. The larger the value represented 
with each alternative, the greater the savings to the national economy and the better the 
investment. The net benefit calculation is the primary focus for evaluation and is used for 
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identification of the NED plan. Results of the benefit analysis for the Ramstad Levees and Maple 
Diversion alternatives are displayed in Table 6.  

Table 6: Comparison of Maple Diversion and Ramstad Levees Alternative Plan Benefits for 
14,000 cfs Levee Top Elevation 

 
Maple Diversion Ramstad Levees 

 
Maple Diversion 

& North 
Diversion Levee 

($1,000) 

South Diversion 
Levee ($1,000) 

North Levee 
($1,000) 

South 
Levee 

($1,000) 

North and 
South Levee 

($1,000) 

Annualized First 
Cost1 

2,943 482 2,803 2,523 5,326 

Average Annual 
Benefits 

3,910 23 3,060 860 3,920 

Benefit to Cost Ratio 1.33 0.05 1.09 0.34 0.74 

Total Net Benefits 967 (459) 257 (1,663) (1,406) 

 
The current annual net benefits of the Maple Diversion with North Levee concept were the 
greatest, and this plan was therefore identified as the tentatively selected plan in the draft 
feasibility report released in October 2017.  
 
The Maple Diversion with North Levee and the Ramstad North Levee alternatives were the two 
alternatives with positive net benefits. The Maple Diversion with North Levee had greater 
average annual benefits than the Ramstad North Levee. Since the Maple Diversion with North 
Levee had the greatest average annual benefits, it therefore had the lowest residual risk of the 
alternatives evaluated. The Maple Diversion with North Levee benefited a larger portion of 
Minot than the other conceptual plans and measures. 
 
3.6.2.2 Environmental Quality 
The environmental quality account is another means of evaluating the alternatives to assist in 
making a plan recommendation. The EQ account is intended to display the long-term effects 
that the alternative plans may have on significant environmental resources. Significant 
environmental resources are defined by the Water Resources Council as those components of 
the ecological, cultural and aesthetic environments, which if affected by the alternative plans, 
could have a material bearing on the decision-making process. Significance is derived from 
institutional, public or technical recognition that a resource or an effect is significant. A 
comparison of the effects that the diversion channel alternatives may have on the EQ resources 
is shown in Table 7. 
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Table 7: Environmental Quality (EQ) Account 

 Alternatives 
Resources No Action Ramstad Levees Maple Diversion 

Flooding Expected annual flood 
damages of $4.2 million 

Expected annual flood 
damage reduced by $3.9 
million 

Expected annual flood 
damage reduced by $3.85 
million 

Air Quality  No Effect Minor impacts during 
construction 

Minor impacts during 
construction 

Water Quality No Effect Minor impacts during 
construction 

Minor impacts during 
construction 

Erosion and 
Sedimentation 

Continued erosion during 
flooding 

Minor impacts during 
construction 

Minor impacts during 
construction 

Water 
Quantity 

No Effect No Effect No Effect 

Ground Water No Effect No Effect No Effect 
Aquifers No Effect No Effect No Effect 
Aquatic 
Habitat 

No Effect Minor impacts during 
construction 

Minor impacts during 
construction 

 
3.6.2.3 Regional Economic Development  
For this study, RED impacts were not quantified but are realized as an impact to the region and 
communities.  Regional Economic Development impacts are those that are identified as 
transfers of economic activity within a region or between regions that do not change the net 
value of national output of goods or services. While these RED type impacts were not specifically 
quantified, it should be noted that these types of transfers are real and can have impacts on 
short- and long-term outputs for employment and on the production of goods and services. The 
form that they take will change with the nature of the issue at hand. For this study, there was no 
significant difference in RED benefits between the Maple Diversion concept and the Ramstad 
Levees concept. During a natural disaster, such as a flood, many impacts to businesses that were 
directly affected will be transferred to another regional business. An example would be a grocery 
store that would be closed due to flooding and not able to operate for a period of time. That store 
would sustain losses that would be transferred to other grocery stores in the region that were not 
directly impacted from the flood and were able to take the additional business. Another example 
of a regional transfer is from construction of a federal project in a community. The jobs and 
dollars brought into the community as a direct result of the construction activities are a regional 
benefit. These types of activities do not affect the net value of the national output of goods and 
services but from the state, region or community level can have significant impacts (both 
positive and negative) and need to be considered when discussing larger flood risk management 
actions. 
 
3.6.2.4 Other Social Effects 
Implementing flood risk management alternatives could have varying impacts on the life of the 
residents and the social demographics of the communities in the study area. By considering the 
human impact and evaluating alternatives from an OSE perspective, the analysis can be used in 
alternative plan formulation and in the decision-making process for choosing an alternative that 
maximizes social benefits or minimize negative social impacts. 
 
Social well-being factors are constituents of life that influence personal and group definitions of 
satisfaction, well-being and happiness. The distribution of resources; character and richness of 
personal and community associations; social vulnerability and resilience of individuals, groups 
and communities; and the ability to participate in systems of governance are all elements that 
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help define well-being and influence to what degree water resources solutions will be judged as 
complete, effective, acceptable and fair. It is the OSE account that considers these elements and 
assures that they are properly weighted, balanced and considered during the planning process 
under the Corps’ Four Accounts Planning Framework. 
 
The Corps uses seven social factors to describe the social fabric of a community. The social 
factors are based on conventional psychological Human Needs Theory and Abraham Maslow’s 
Hierarchy of Needs. Table 8 lists and describes the social factors. 

Table 8: Social Factors 

Social Factor Description 
Health and Safety Refers to perceptions of personal and group safety and freedom from risks. 

Economic Vitality Refers to the personal and group definitions of quality of life, which is influenced by 
the local economy’s ability to provide a good standard of living. 

Social Connectedness Refers to a community’s social networks within which individuals interact; these 
networks provide significant meaning and structure to life. 

Identity Refers to a community member’s sense of self as a member of a group, in that they 
have a sense of definition and grounding. 

Social Vulnerability 
and Resiliency 

Refers to the probability of a community being damaged or negatively affected by 
hazards, and its ability to recover from a traumatic event. 

Participation Refers to the ability of community members to interact with others to influence social 
outcomes. 

Leisure and Recreation Refers to the amount of personal leisure time available and whether community 
members are able to spend it in preferred recreational pursuits. 

 
Source: Handbook on Applying “Other Social Effects” Factors in Corps of Engineers Water Resource Planning (U.S. 
Army Corps of Engineers, 2009). 
 
Compared to a No Action Alternative, both the Ramstad Levees and the Maple Diversion 
alternatives considered providing a high level of flood risk management, which results in the 
OSE impacts being similar for each alternative. For example, both alternatives would reduce 
stress and impacts to regional health systems and potential loss of life. Both would reduce time 
that the local communities spend on flood fighting, allow residents additional time for 
recreation opportunities and improve recreation within the Minot area. In addition, when the 
economy is strong, both alternatives would protect against long lasting impacts from a 
catastrophic flood event. 
 
The major difference, however, is that the Maple Diversion would be located in an area with few 
impacts to homes. The Ramstad Levees Alternative would have significant negative impacts to 
residents along the river channel in this neighborhood. These homes would need to be relocated 
and this would disrupt social connectedness.  

 Plan Selection 
3.7.1 Tentatively Selected Plan 
 
Based on the evaluation and comparison of alternatives, the Maple Diversion Alternative was 
selected as the Tentatively Selected Plan (TSP). The Maple Diversion Alternative best met the 4 
P&G Criteria, had the highest net benefits, and reasonably met the Planning Objectives. 
 
The main features of the TSP include the Maple Diversion high flow bypass channel, a North 
Levee with a recreation trail, and the West Tieback Levee (Figure 9). The Maple Diversion would 
consist of a high flow bypass and a flanking levee on the north side starting along the south side 
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of the existing CP railroad embankment near Second Avenue SW, extending through Moose 
Park and the old Magic City Lumber property, crossing the CP tracks west of the Sixth Street SW 
underpass, and extending east to the North Broadway Bridge. 
 
The diversion channel would cross several roads. Two roads, Second Avenue SW and Sixth 
Street NW, would be reconstructed inside the diversion channel without bridges. Instead, road 
closures would be installed in the North Diversion Levee where each of these roads crosses the 
levee. Other roads along the channel alignment would be terminated at the levee.  
 
The associated features of the Maple Diversion TSP include: 

• 2 River Control Structures 

• 1 Diversion Inlet Weir 

• 1 Diversion Outlet Weir 

• Sixth Street NW Road Closure and Diversion Crossing 

• Second Avenue NW Road Closure and Diversion Crossing 

• 2 Railroad Closure Structures 

• 1 New Railroad Bridge 
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Figure 9: Tentatively Selected Plan – Maple Diversion 
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3.7.2 Plan Optimization 
 
After the study team established the TSP as the conceptual plan with the highest net benefits, 
the plan was refined to determine the design that maximized net NED benefits. Preliminary 
Hydrologic Engineering Center-Flood Damage Analysis (HEC-FDA) economic modeling 
indicated that economic benefits increased with higher levee heights, therefore the TSP levee 
height (which corresponded to a peak flow rate of 14,000 cfs) was compared to higher levee 
height plans (Figure 10). The team identified the common features across plans (the features 
that would not change with increases to levee heights), as well as the features that would require 
design and cost adjustments across the 5 plans. The 5 plans compared for optimization 
corresponded to the following flow rates: 

• Plan 1: Top of levee designed at a peak flow rate of 14,000 cfs 

• Plan 2: Top of levee designed at a peak flow rate of 17,000 cfs 

• Plan 3: Top of levee designed at a peak flow rate of 20,400 cfs 

• Plan 4: Top of levee designed at a peak flow rate of 27,400 cfs 

• Plan 5: Top of levee designed at a peak flow rate of 36,000 cfs 

 

 

Figure 10: Levee Height Differences Across Different Plans Evaluated During Optimization 

The refined HEC-FDA results are presented in Table 9, where Plans 1 and 2 had negative net 
annual benefits, and Plans 4 and 5 were nearly identical in maximizing net NED benefits.  
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Table 9: Optimization results across Plan 1 – Plan 5 

1Includes IDC and 36% Contingency; 2Includes OMRR&R; 3Includes Induced Damages 
 
Corps of Engineers policy (ECB 2017-15, Managed Overtopping of Levee Systems), requires that 
levee systems be designed to overtop in locations that would minimize damages within the 
benefited area. Because Plan 4 would have a top elevation lower than the adjacent MREFPP 
levees, Plan 4 would overtop in the middle of the benefitted area and be subject to potential 
erosive forces that could cause a catastrophic levee breach in that location. Plan 5, with a higher 
levee elevation, would overtop less frequently, and would be consistent with Corps policy as the 
overtopping section would occur at the downstream end of the FWOP features. Plan 5 would 
pose significantly lower risk if overtopped. To account for this difference, erosion protection was 
added to Plan 4 to reduce the risk of a levee breach. With the additional cost of approximately $1 
million, Plan 4’s net NED benefits were reduced, and Plan 5 then maximized NED benefits 
(Table 10). Plan 5 is also more compatible with the MREFPP. 

Table 10: Optimization Results With Levee Superiority Accounted For in Plan 4 

Results 
Top of Levee 

Plan 4 
27,400 cfs 

Plan 5 
36,000 cfs 

Total Investment Cost1 73,100,000 78,600,000 

Total Annual Costs2 3,000,000 3,200,000 

Total Annual Benefits3 3,600,000 3,800,000 

Net Annual Benefits 500,000 600,000 

BCR 1.18 1.18 
1Includes IDC and 36% Contingency; 2Includes OMRR&R; 3Includes Induced Damages 
 

3.7.3 NED Plan 
 
The Corps’ Planning Guidance Notebook, ER 1105-2-100 states, “A plan that reasonably 
maximizes net NED benefits, consistent with the federal objective, is to be formulated. This plan 
is to be identified as the NED plan.”   
 
Based on the current economic analysis and information contained in Table 10, the Maple 
Diversion Plan 5 with Full Height Levees reasonably maximizes the net NED benefits and is 
therefore the NED plan and the Recommended Plan.  

Results 
Top of Levee 

Plan 1 
14,000 cfs 

Plan 2 
17,000 cfs 

Plan 3 
20,400 cfs 

Plan 4 
27,400 cfs 

Plan 5 
36,000 cfs 

Total Investment Cost1 66,900,000 67,800,000 69,500,000 72,000,000 78,600,000 

Total Annual Costs2 2,700,000 2,800,000 2,900,000 3,000,000 3,200,000 

Total Annual Benefits3 2,400,000 2,800,000 3,100,000 3,600,000 3,800,000 

Net Annual Benefits -400,000 -30,000 300,000 600,000 600,000 

BCR 0.89 0.99 1.09 1.20 1.18 
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3.7.4 Consistency with Corps Environmental Operating Principles 
 
The Corps has reaffirmed its commitment to the environment by formalizing a set of 
Environmental Operating Principles (EOP) applicable to all of its decision-making and 
programs. The formulation of alternatives considered for implementation met all of the EOP 
principles.  
 
The EOPs are:  

• Foster sustainability as a way of life throughout the organization. 

• Proactively consider environmental consequences of all Corps activities and act 
accordingly. 

• Create mutually supporting economic and environmentally sustainable solutions. 

• Continue to meet our corporate responsibility and accountability under the law for 
activities undertaken by the Corps, which may impact human and natural environments. 

• Consider the environment in employing a risk management and systems approach 
throughout the life cycles of projects and programs. 

• Leverage scientific, economic and social knowledge to understand the environmental 
context and effects of Corps actions in a collaborative manner.  

• Employ an open, transparent process that respects views of individuals and groups 
interested in Corps activities.  

 
The EOPs were considered during the plan formulation, and the NED is consistent with the 
EOPs.  
 
The feasibility study team coordinated extensively with the appropriate environmental agencies 
in order to proactively consider environmental consequences so that appropriate measures 
could be included in the project design and avoid environmental impacts where possible. The 
Recommended Plan provides an appropriate balance and synergy among human development 
activities and natural systems by reducing the flood risk to the urban area of Minot, thereby 
avoiding the significant environmental and economic damage that would be caused by repeated 
flood fighting actions. The Recommended Plan is consistent with all applicable laws and 
policies, and the Corps and the non-federal sponsor accept corporate responsibility and 
accountability for the project in accordance with those laws and policies. The study team used 
appropriate ways and means to access cumulative impacts to the environment through the use 
of engineering models, environmental surveys and coordination with natural resources agencies.  

3.7.5 Campaign Plan 
 
The four goals and underlying objectives of the USACE Campaign Plan3 were followed during 
the entire planning process. The development of the plan and the information contained in the 
report is an integrated, sustainable, water resource solution that was developed through the use 
of collaborative approaches to effectively address the problem of flood risk management in 
Minot, North Dakota and the Souris River Basin. The information was presented to the non-
federal sponsor and the public through the use of clear and strategic communications with an 
emphasis on transparency. This resulted in a plan that would provide a high flood risk 
management level to the citizens of the Minot area.  
                                                        
3 http://www.usace.army.mil/Portals/2/docs/130301_StrategyMap_UCP_final.pdf 
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 Risk and Uncertainty 
 
Areas of risk and uncertainty are analyzed and described so that decisions can be made with 
knowledge of the degree of reliability of the estimated benefits and costs and of the effectiveness 
of alternative plans. This feasibility study developed robust hydrologic, hydraulic and economic 
models to define the future without project effects of flooding. Therefore, we have relatively high 
certainty in estimates of expected damages without a project. Conceptual alternatives were 
developed at a low level of detail for screening purposes, and at that time construction cost 
estimates included high contingencies to account for uncertainty in project details. The 
Recommended Plan incorporates feasibility level design details that reduce the uncertainty in 
the actual magnitude of costs and net economic benefits.  
 
During plan formulation, the largest assumption and key uncertainty regarded the FWOP 
condition.  Because the FWOP condition is associated with non-federal levee construction in 
Minot, it required Section 408 approval and a Section 404 permit from USACE. The proposed 
non-federal features do not significantly reduce flood damages by themselves, but they reduce 
the emergency measures needed to successfully combat flood events.  As a result, including 
these features in the FWOP reduce the cost of potential Federal features needed to form a 
complete flood risk management system without reducing the benefits of those Federal features.  
Therefore, assumptions regarding non-federal levee construction were critical, since they 
affected the entire plan formulation effort.   
 
Since that time, Section 408 permission was approved (19 December 2017), granting the SRJB 
the authority to move forward with construction (Appendix L – 408 Summary of Findings).  The 
404 Permit was approved 16 February 2018.  Construction of the first three phases of the 
MREFPP commenced in March of 2018. Now that the FWOP condition is realized with levees 
currently under construction, this is no longer a key uncertainty for the feasibility study. 
 
The Cost and Schedule Risk Analysis (CSRA) that was conducted in April 2018 determined the 
appropriate reduced contingency for project line items, as described in the Economic Summary 
(Section 3.9.7). The CSRA identified the primary cost risks as: 1) Probably design changes to the 
Sixth Street Crossing, 2) Variations in quantities, 3) Construction schedule, and 4) Construction 
modifications. The primary schedule risks included: 1) Multiple contracts, 2) Railroad bridge 
design changes, 3) Construction schedule, and 4) Federal funding. The full CSRA report is 
included in Appendix F – Cost Engineering. 

 Description of Recommended Plan  
 
The Recommended Plan is the Maple Diversion in Minot, North Dakota. The plan includes:  

• Maple Diversion with associated structures 

• North Diversion Levee with a recreation trail connecting to an existing trail system 

• West Tieback Levee 

A brief description of the major features of the Recommended Plan is described below. 
 
Maple Diversion:  
The Maple Diversion would consist of a high flow bypass channel that starts along the south side 
of the existing CP railroad embankment near Second Avenue SW, extending through Moose 
Park and the old Magic City Lumber property, crossing the CP tracks west of the Sixth Street SW 
underpass and ending just east of the North Broadway Bridge (Figure 11 and Figure 12). The 
diversion channel consists of a 140-foot-wide channel bottom with 1V:3.5H channel slopes. The 
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invert of the diversion channel is set at elevation 1550 and drops 13 feet at the weir to elevation 
1537. The drop in elevation is to maintain flow underneath the railroad bridge. With the drop in 
elevation, water from the existing river channel will back up into diversion channel. The river 
elevation in this reach is elevated due to an existing downstream grade control structure. 
Therefore, the downstream portion of the diversion channel will contain ponding backwater 
from the river. Additionally, aquatic benches are included along each side of the diversion 
channel. The aquatic benches are 10 feet long and are located just below the normal water 
surface elevation. The aquatic benches provide a shallow area adjacent to the diversion channel 
slope for public safety to aid people or children from slipping into deep water. Another benefit of 
the benches is to facilitate the growth of aquatic plants.  Upstream of the weir, the diversion 
channel is sloped back upstream and into the Souris River for drainage during non-flood events. 
Downstream of the weir, the diversion channel is flat due to the year round ponding of 
backwater. The associated features of the Maple Diversion are described below and include: 

• 2 River Control Structures 

• 1 Diversion Inlet Weir 

• Sixth Street NW Road Closure and Diversion Crossing 

• Second Avenue NW Relocation 

• 2 Railroad Closure Structures 

• 1 New Railroad Bridge 

River Control Structures:  
Two river closure structures would be located on the Souris River: one just downstream of the 
16th Street Southwest Bridge and one just upstream of the North Broadway Bridge. River closure 
structures would consist of piers, abutment walls and reinforced concrete gate structures within 
the river, which allow low and normal high flows to pass into the existing river channel. The 
gates would be configured as six vertical slide gates, 10-feet in width (Figure 13, Appendix M – 
Structural Engineering).  
 
Diversion Inlet Weir:   
An inlet weir would be installed near the beginning of the Maple Diversion bypass channel. The 
inlet weir structure would be set at an elevation to allow flows up to 3,000 cfs to continue down 
the existing river channel, through the river control structures. Flows equal to or above 3,000 
cfs would overtop the weir and discharge into and flow through the bypass channel. The river 
control structures would be closed at this point to prevent floodwaters from entering the 
bypassed segment of the river during high flow events.  
 
The weir consists of a steel sheet pile and a rock lined slope down to the bottom of the diversion 
channel. The top of the sheet pile will be set at the 3,000 cfs river elevation to prevent flow 
through the riprap at lower flows.  
 
Sixth Street NW Road Closure and Diversion Crossing:  
A removable stop log road closure structure would be installed in the North Diversion Levee 
where Sixth Street NW crosses. The closure would be put in place when the Maple Diversion is 
in operation. 
  
To preserve use of Sixth Street NW during non-flood conditions (an important transportation 
route connecting North and South Minot), this road will be reconstructed inside the diversion 
channel. The roadway grade will be lowered from its current elevation north of the BNSF 
underpass to allow clearance for the new CP railroad bridge and increase conveyance capacity of 
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the diversion channel. The Sixth Street NW roadway will be built out of 11 box culverts to raise 
the road above the diversion channel while maintaining capacity of the channel. Additionally, 
the roadway will contain floodwalls on each side to keep the roadway open when backwater level 
rises from the existing river channel. The floodwalls will be built to an elevation to keep the 
roadway open for flows up to 3,000 cfs on the existing river channel. The roadway will be closed 
at flows above 3,000 cfs at which point flow begins through the diversion channel. The roadway 
is designed to be overtopped. 
 
Second Avenue NW Relocation: 
The diversion channel crosses through Second Avenue NW, which is used to provide access to 
BNSF railroad office building. The Recommended Plan reroutes Second Avenue NW north of 
the diversion channel and behind the levee embankment. Rerouting the roadway will cut off the 
access route to the BNSF office building. Alternative access will be provided with an at grade 
crossing across the BNSF railroad tracks located in the vicinity of U.S. Highway 83 (Broadway). 
The city is also working with BNSF to relocate the office building and convert the area around 
the BNSF office to a green space. If completed, the funds to relocate this building would come 
from other federal/local dollars and will not be part of this federal project’s cost. 
 
Railroad Closures:  
Two railroad closures are required for the project. One railroad bulkhead closure is needed for 
the West Tieback Levee and one railroad closure is needed for the Maple River Diversion 
Channel. Both railroad closures on the same line owned and operated by CP railway. The 
closures are approximately 10 feet high. Additionally, both of the proposed railroad closures are 
not considered to be the critical closure location for CP railway. The critical closure on the CP 
rail line is an existing closure in the city of Sawyer. Therefore the proposed two closures should 
not significantly impact CP railway operations. Table 11 provides a summary of the proposed 
and existing railroad closures. Trigger elevations and a closure plan will be developed during 
pre-construction engineering and design (PED). 

Table 11: Summary of Railroad Closures 

Rail Crossing 
Location 

Trigger 
Elevation(1) 

(cfs) 

Annual 
Exceedance 
Probability 

Approximate 
Return Period 

(years) 

Existing 
Closures 

Maple Diversion 12,000 0.7% 143 No 
West Tieback 11,000 0.9% 120 No 

Sawyer 8,090 1.4% 71 Yes 
Velva 25,100 0.2% 625 Yes 

(1) Trigger elevation is based on the elevation that is 2ft below the top of rail. 
   
Railroad Bridge:  
A single track of the CP railway passes through the Maple Diversion near the intersection of 
Second Ave SW and First Ave SW in Minot. The finished grade of the Maple Diversion will be 
about 19 feet lower than existing ground. To accommodate the railroad, a 500-foot long, single-
track railroad bridge will be constructed adjacent to the current rail line. The existing rail line 
will remain operational until the new railroad bridge is constructed and operational. The new 
railroad track’s vertical alignment will remain essentially unchanged, and flow can pass through 
the bridge and diversion channel. The proposed bridge elevation is lower than the design water 
surface elevation, so the bridge will overtop during high flow events. Under lower flows, water 
will pass under the bridge only. 
 
Diversion Design Option: 
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The Maple Diversion feature as described above is currently a part of the Recommended Plan. 
However a design option for this feature was identified in the MREFPP EIS (Corps 2017a) and 
Section 3.9 of the draft Main Report issued on November 29, 2017 and is incorporated by 
reference (Corps 2017b). The main difference of this option is that it includes an outlet weir, 
which would keep most of the lower portion of the diversion channel dry, thus eliminating the 
need for floodwalls and box culverts at the Sixth Street crossing. This design option is referred to 
as the dry diversion option. The final design will be determined during the PED. There are no 
substantial differences in impacts between the standard and dry design option. Minor 
differences between the Recommended Plan and the dry diversion option for environmental 
effects are discussed for relevant resources in Section 5. 
 
North Diversion Levee:  
The North Diversion Levee would connect the two river closure structures and provide a 
complete flood risk management system for the northern portion of Minot (Figure 13). A 10-
foot-wide recreation trail on top of the levee would connect into the existing trail system 
(Appendix J – Recreation). The levee consists of a 12-foot top width with 1V:3H side slopes.  In 
areas with a pedestrian path, the levee top is extended to 20 feet with 5-foot shoulders.  Due to 
seepage concerns, a seepage collection trench is provided at the dry side toe of levee. See 
Appendix G – Geotechnical for discussion on seepage concerns and evaluation of the levee. 
 
West Tieback Levee:  
The West Tieback Levee is a critical feature that would tie Phase MI-2 of the MREFPP into high 
ground and create a complete flood risk management system. This would consist of a 1,200-
foot-long earthen levee that attaches to the west end of the proposed Napa Valley Levee of the 
MREFPP and extend north to high ground (Figure 14). The levee would run parallel to the U.S. 
Highway 83 bypass road.  

3.9.1 General Operation and Effects 
 
During normal conditions, all flows would continue through the existing Souris River channel. A 
backwater area would exist at the downstream end of the diversion channel when not in use. The 
backwater is a result of a low-head control structure downstream of Broadway Bridge 
controlling the river elevation. With the control structure in place and the elevation of the 
diversion channel, water will pond year round. Therefore, the bottom of the diversion channel 
will not be armored or seeded.  
 
During flood events (flows > 3,000 cfs) the Maple Diversion would be activated; the gates would 
close, and all flows would be diverted through the high flow channel. The 3,000 cfs was selected 
as the maximum flow through the existing channel to prevent water levels from loading the 
existing channel levees and reducing the number and length of levees that would need to be 
maintained. A flow of 3,000 cfs is approximately an 11-percent AEP event, which has an 11 
percent (or 1 in 9) chance of being exceeded in any given year, a 69 percent chance of being 
exceeded at least once in 10 years and a 99.7 percent chance of being exceeded at least once in 
fifty years. Diverted flows would pass under the CP railroad bridge and over the Sixth Street NW 
roadway before returning into the existing river channel on the west side of the Broadway 
Bridge. During large flood events, railroad and road closures may be activated to complete the 
levee system.  
 
The existing river channel would become a ponding area. Interior runoff draining into the 
bypassed river segment would be pumped back into the river channel below the downstream 
closure structure by the existing Broadway Pump Station.  
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The Recommended Plan would significantly reduce flood damages and flood risk in the Minot 
area, but it would not completely eliminate flood risk. The plan will reduce flood stages on the 
Souris River in north Minot, North Dakota benefiting over 3,500 structures there.  
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Figure 11: Alignment of the Maple Diversion with North Levee 
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Figure 12: Typical Cross Section of the Maple Diversion with North Levee (NAVD 88) 

 

  

Figure 13: Maple Diversion River Closing Structures 
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Figure 14: West Tieback Levee  
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3.9.2 Real Estate Requirements 
 
A preliminary Real Estate Plan was developed as part of this study and it can be found in 
Appendix O – Real Estate.  
 
Property acquisition procedures as part of a federal project are governed primarily by the 
Uniform Relocation Assistance and Real Property Acquisition Policies Act of 1970 (P.L. 91-646, 
the Uniform Act). The Uniform Act provides important protections and assistance for people 
affected by federally funded projects. This law was enacted by Congress to ensure that people 
whose real property is acquired or who move as a result of projects receiving federal funds will 
be treated fairly and equitably and will receive assistance in moving from the property they 
occupy. 
 
The Surface Transportation and Uniform Relocation Assistance Act of 1987, designated the U.S. 
Department of Transportation as the federal lead agency for the Uniform Act. Duties include the 
development, insurance and maintenance of the government-wide regulation, providing 
assistance to other federal agencies and reporting to Congress. This responsibility has been 
delegated to the Federal Highway Administration (FHWA) and is carried out by the FHWA 
Office of Planning, Environment, and Reality’s Office of Real Estate Services. 
 
This project will follow the Uniform Act as administered through the U.S. Department of 
Transportation, FHWA and Office of Real Estate Services.  

3.9.3 Design and Construction Considerations 
 
Please refer to individual engineering appendices for specific design and construction 
information. The construction is assumed to take two full construction seasons to complete. 
Specific construction sequencing will be provided to the public early in the design phase.  
 
The non-federal sponsor has purchased the majority of the structures located in the footprint of 
the Maple Diversion. Utilities in the alignment have been or will be capped, and fill from 
“borrow areas” will be placed over the existing ground. There will be a small amount of utility 
work to retain services to residents on the north side of the Maple Diversion.  
 
Borrow areas are locations that would be used to obtain fill to build project features, such as 
levees. Potential borrow sources generally consist of existing pits, but some new sources are 
likely to be considered. As part of the MREFPP suitable borrow sites were identified. Additional 
analysis will be done to determine the most suitable location to obtain material for the project 
features.  
 
No construction activities would begin until the project is authorized and funded by Congress.  

3.9.4 Mitigation 
 
The conceptual design for the Recommended Plan has been developed to avoid or minimize 
impacts to terrestrial and aquatic resources to the extent practicable. However, unavoidable 
impacts are anticipated (see Table 17).  
 
Construction of the Maple Diversion would have minor impacts to the river resulting from fill 
activities along 260 feet of the Souris River (Houston Engineering, Inc. 2017). However, these 
impacts would be within a reach of the river that was previously disturbed from channelization 
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and bank stabilization associated with the existing federal flood project. There would also be 
temporary impacts to < 0.1 acre of wetlands during construction activities. However, this is 
considered a low-quality wetland affected by the existing flood project and urban encroachment. 
Moreover, temporary impacts to this wetland would be minimized with construction Best 
Management Practices (BMPs). Terrestrial impacts of Recommended Plan features will be 
largely limited to urban cover types (i.e., abandoned resident properties) and open space that 
have limited ecological value. There would also be impacts associated with clearing of deciduous 
trees. However, these trees are considered ornamental or within the Corps’ right-of-way (ROW) 
for the existing flood project. The ROW has restrictions against the growth of trees near or on 
existing levees.  
 
In summary, no compensatory mitigation is included in the Recommended Plan because 
adverse effects anticipated with the project would be negligible. Anticipated impacts would be 
considered negligible because they would: (1) be temporary; (2) be minimized with construction 
BMPs; (3) be limited to previously disturbed areas; (4) have limited habitat value; and/or (5) 
affect components that are not consistent with the existing Corps’ ROW. This is in accordance 
with the Corps’ Implementation Guidance for Section 1162 of the Water Resources Development 
Act of 2016 and Section 1040 of the Water Resources Reform and Development Act of 2014.  

3.9.5 Operation, Maintenance, Repair, Rehabilitation and Replacement 
Considerations  

 
The non-federal sponsor will be responsible for all operations, maintenance, repair, 
rehabilitation and replacement (OMRR&R) of project features. The cost share agreement 
between the Corps and the non-federal sponsor requires the sponsor to operate the project in 
accordance with the OMRR&R manual provided by the Corps. This will include annual 
maintenance of the diversion channel and associated structures and West Tieback Levee, any 
additional structures required for the alternative, bridges and recreation trail. The non-federal 
sponsor will also be responsible for OMRR&R of the MREFPP features once constructed. See 
Appendix F – Cost Engineering for a detailed breakdown of the estimated OMRR&R costs. 

3.9.6 Hazardous Toxic Radioactive Waste  
 
A Phase I Hazardous Toxic Radioactive Waste (HTRW) assessment has been conducted. Based 
on the desktop search and on-site inspection, this assessment revealed that there were no 
recognized environmental conditions. Therefore, a Phase II assessment is not recommended. 
Additional information can be found in Appendix K – HTRW.  

3.9.7 Economic Summary 
 
The NED plan identified in the plan optimization analysis was further refined, and a much more 
detailed cost estimate was prepared. A CSRA was conducted to determine the appropriate 
contingency. The estimated first cost of construction was calculated using the Corps’ Micro-
Computer Aided Cost Estimating System (MCACES) and recent bid abstracts from the adjacent 
project reaches.  OMRR&R costs were developed assuming typical maintenance activities such 
as turf management and assumed repair costs over the life of the project.  The costs are allocated 
between the project’s Civil Works Work Breakdown Structure (CW-WBS) features. These costs, 
along with total annual costs, annual benefits, net economic benefits and the benefits-to-cost 
ratios are shown below. These values are based on 2019 price levels, an interest rate of 2.875 
percent and a 50-year period of economic analysis (Table 12). Additional information can be 
found in Appendix E – Economics and Appendix F – Cost Engineering. 
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Table 12: Economic Analysis of the Recommended Plan 

Estimate of Project First Cost  
Account Item Flood Risk 

Management ($) 
Recreation ($) Total ($) 

02 Relocations 17,573,000  17,573,000 
09 Channels & Canals 12,691,000  12,691,000 
11 Levees & Floodwalls 8,841,000  8,841,000 
13 Pump Station Modification 118,000  118,000 
14 Recreation Facilities   753,000 753,000 
15 Floodway Control Structures 16,502,000  16,502,000 
 Contingency ARA 25% 13,932,000 188,000 14,120,000 
Subtotal  69,657,000 941,000 70,598,000 
01 Lands and Damages – 

Borrow Site 
61,000  61,000 

 Contingency ARA 25% 15,000  15,000 
01 Lands and Damages –

Administrative Fees 
356,000  356,000 

 Contingency ARA 15% 54,000  54,000 
Subtotal  486,000  486,000 

30 Preconstruction, Engineering 
and Design 

8,916,000 121,000 9,037,000 

31 Construction Management  3,901,000 53,000 3,954,000 
 Contingency ARA 25% 3,204,000 44,000 3,248,000 
Subtotal  16,021,000 218,000 16,239,000 
Project First Cost 86,164,000 1,159,000 87,323,000 
 Interest During Construction 3,131,000 42,000 3,173,000 
 Total Investment Costs 89,295,000 1,201,000 90,496,000 
Estimate of Annual Costs 
 Annualized Project Costs 3,389,000 46,000 3,434,000 
 Annual OMRR&R 457,000 5,000 462,000 
 Total Annual Costs 3,846,000 51,000 3,896,000 
Average Annual Benefits 
 Flood Risk Management 3,992,000  3,992,000 
 Induced Damages 

Downstream 
-91,000  -91,000 

 Recreation  401,000 401,000 
 Total Annual Benefits 3,901,000 401,000 4,302,000 
 
 Net Annual Benefits 55,000 350,000 406,000 
 
 Benefit to Cost Ratio 1.01 7.9 1.10 
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3.9.8 Residual Risk 
 
Residual risk is the flood risk that remains if a proposed flood damage reduction project is 
implemented. Flood risk is the product of the likelihood and consequences of flooding, 
integrated for a full range of loading events. In this way, residual risk includes the economic and 
life-loss consequences for breach scenarios as well as capacity exceedance scenarios (i.e. 
overtopping) with a project in place. While the Recommended Plan greatly reduces the total 
flood risk for areas of Minot behind the Maple Diversion, some amount of residual risk remains 
due to the non-zero probability of a failure prior to overtopping and the non-zero probability of 
a capacity exceedance event. Currently, the FWOP phase MI-5 is being designed to include a 
low-point to insure that this location would allow for controlled overtopping that would 
minimize damages caused by an overtopping event.  
 
The residual risk for an overtopping event is likely greater than the residual risk for non-
overtopping events. However, the Recommended Plan reduces the overtopping residual risk by 
more than an order of magnitude as compared to the current Federal project (and Future 
Without Project conditions) which has residual damages starting around the 2-percent AEP 
flood event (approximately 5,000 cfs). This level of residual damages remain in place for areas 
along the right bank of the Souris River and downstream of the Maple Diversion after the 
Recommend Plan is in place. The SRJB is responsible for maintaining the existing Federal 
project, which is a key component to reduce risk. The remaining features of the MREFPP should 
reduce residual damages in these areas in the future once they are built. 
 
Flood inundation for these residual risk scenarios would be similar to the inundation that 
results from the FWOP conditions (see Figure 2). Inundation extents for flows between 14,200 
cfs and 27,400 cfs would be roughly equivalent to inundation extents associated with non-
overtopping breach scenarios – geotechnical or structural failures with extremely low likelihood. 
The Full Height inundation extents would be roughly equivalent to an overtopping scenario that 
exceeds the capacity of the system. 
 
Once all construction stages of the larger MREFPP are complete, the level of flood risk for the 
community will be reduced even more. Interim impacts associated with the staging of the phases 
of the entire MREFPP have been assessed as part of the Section 408 for the various construction 
stages. “Overall the increased transference of risk is negligible between construction stages. 
During more extreme events (greater than 100-yr) the existing system is overtopped and the 
impact would be minor additional flooding on top of areas that are already flooded” (Appendix L 
– Section 408 Summary of Findings). Separate Section 408 permission is required for each 
future stage of the project.  
 

 Climate Change 
 
As part of the hydrologic analysis a detailed, qualitative climate assessment was generated to 
assess the potential impact of anthropogenic climate change on the study area and to assess the 
stationarity of the streamflow records in the Souris River Basin. 
 
When compared to the Red River of the North Basin, the flow records observed within the 
Souris River Basin do not present as much evidence of nonstationary hydroclimatic conditions 
or significant increases in flood magnitudes. Overall, if the Souris River Basin is considered 
within the larger Red River-Souris River-Rainy River region there is some evidence that flood 
risk might increase due to either long-term persistent climate trends or anthropogenic climate 
change. If the flood records within the Souris River Basin are considered independently, there is 
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not enough evidence within the observed data to indicate what the definitive impacts of human 
driven climate change will hold for the project hydrology. Based on this assessment, which 
shows no significant signals specific to the Souris River Basin, the recommendation is to treat 
the potential effects of climate change and long-term natural variability in climate as occurring 
within the uncertainty range calculated for the current hydrologic analysis. The complete 
Climate Change Assessment is located in Attachment 1 of Appendix H – Hydrology and 
Hydraulics.  
 
Methods of translating climate change impact or long-term persistent climate trend uncertainty 
for an engineering-based analysis are not currently outlined in Corps guidance. However, while 
the federal guidance does not currently have a means for altering its numerical assessments to 
account for climate change impacts or the effects of long-term variability in hydrometeorological 
datasets, communities may wish to take on this responsibility based on the information 
provided. It is also recommended that the project team and community seek cost effective 
opportunities to build resilience to future change into the design so that proposed projects can 
easily be adapted to any increases in flood risk that may become more apparent in the future. An 
example of an opportunity to build resiliency into a flood risk management project would be to 
acquire additional ROWs for a levee project to ensure that the levee foundation and height can 
easily be expanded upon in the future. 

 Implementation Requirements 
3.11.1 Institutional Requirements 
 
The schedule for project implementation assumes authorization in a future Water Resources 
Reform and Development Act. After project authorization, the project would be eligible for 
construction funding. The project would be considered for inclusion in the President’s Budget 
based upon national priorities, magnitude of the federal commitment, economic and 
environmental feasibility, level of local support, willingness of the non-federal sponsor to fund 
their share of the project cost, and the budget constraints that may exist at the time of funding. 
Once Congress appropriates federal construction funds, the Corps and the non-federal sponsor 
would enter into a project partnership agreement (PPA). This PPA would define the federal and 
non-federal responsibilities for implementing, operating and maintaining the project.  

3.11.2 Cost Apportionment 
 
Table 13 indicates the allocation of funds between the non-federal sponsor and the federal 
government for the Recommended Plan. The federal share of the project is limited to 65 percent 
for the flood risk management features and 50 percent of the recreation features.  The non-
federal sponsor is responsible for the remaining 35 percent of the flood risk management feature 
costs and 50 percent of the recreation feature costs.  The estimated first cost of the 
Recommended Plan at the fiscal year 2019 price level is approximately $88.4 million, and the 
estimated fully funded project cost is approximately $94.9 million.  The federal share of the first 
cost is approximately $57.3 million, and the non-federal first cost is approximately $31.1 
million.  The federal share of the fully funded project cost at the FY 2019 price level is 
approximately $63.7 million, and the non-federal fully funded cost is approximately $31.2 
million, which includes feasibility study costs (Appendix F – Cost Engineering). 

Table 13: Allocation of Funds 
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Federal         
Total First 
Cost ($K) 

Non-
Federal     

Total First 
Cost ($K) 

Total First 
Cost      ($K)                

Federal          
Total 

Project 
Cost ($K) 

Non-
Federal     

Total 
Project 

Cost ($K) 

Total 
Project 

Cost                   
($K) 

Flood Risk 
Management 56,690 30,524 87,214 61,025 32,860 93,885 

        
Recreation 579.5 579.5 1,159 528 528 1,056 

        
Subtotal 57,269.5 31,103.5  61,553 33,388  

        

Total   88,373   94,941 
 

3.11.3 Permits 
 
As part of the implementation of this project, the Corps has obtained the Clean Water Act 
(CWA) Section 401 water quality certification (Appendix A). The Corps will comply with other 
state and local laws, regulations, and ordinances to the extent specifically required by federal 
law. 

3.11.4 Views of non-federal Sponsor 
 
The non-federal sponsor, Souris River Joint Water Resource Board, has been involved in the 
planning process and fully supports the plan formulation, screening and development of the 
TSP. 
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4 Affected Environment 
 
The affected environment is the area and resources that might be affected by the alternatives 
discussed in this report. The affected environment includes the project footprint (specific area 
covered by proposed features), impact area (construction limits for project features) and project 
area (broad, nonspecific area in the vicinity of the project). This chapter also serves to describe 
the existing and future “without project” conditions. In cases where no without project condition 
is described, it is assumed that the existing project condition will remain relatively unchanged. 
Resources that could be affected by the proposed alternatives occur throughout the geographic 
scope of the project as shown in Figure 5 and Figure 7. Issues identified through the scoping 
process or resources that potentially could be affected by the project are discussed in Section 
2.2.  
 
Much of this information is contained in Chapter 3 of the final environmental impact statement 
(FEIS) for the MREFPP, which covers a larger geographic area and is referenced according to 
subject (Corps 2017a). The information herein relies heavily on the FEIS because of the 
overlapping affected areas and similarities in project objectives between this study and the 
MREFPP. Moreover, the FEIS contains the most recent information available. Some of the 
information also tiers to the FEIS to maintain brevity (40 CFR 1502.20; 1508.28). This 
information is summarized below as it pertains to the affected environment.  

 Socioeconomics 
4.1.1 Noise 
 
The city of Minot has an ordinance that limits noise levels in decibels (dB) within the city limits. 
Minot’s code of ordinances (Ch. 23 article VI Sec 23-108) sets noise level limits for three 
different use classifications: residential, commercial and industrial (Table 14).  

Table 14: Limiting Noise Levels for Zoning Districts 

 Zoning District  

 
Residential (R1, R2, 

R3, R4, PD-MH)  
Commercial (C1, 

C2, C3, C4)  
Industrial 
(M1, M2)  

Maximum number of decibels permitted 
from 7:00 a.m. until 11:00 p.m., daily 55 65 80 

Maximum number of decibels permitted 
from 11:00 p.m. until 7:00 a.m. of the 
following day  

50 60 75 

Source: Table 3-24 of the MREFPP EIS (Corps 2017a). 
 
Minot has identified a number of activities that are exempt from these noise standards, 
including noises of safety signals, warning devices and emergency relief valves; any construction 
or maintenance activities; and any other noise resulting from activities of a temporary duration 
permitted by law and for which a special permit (Ch. 23 article VI Sec 23-108(g)) has been 
granted by the city.  
4.1.2 Aesthetics and Visual Resources 
 
The visual character of a landscape within the affected environment is largely influenced by the 
presence of the built environment, such as residential, commercial and municipal buildings, 
transportation infrastructure and industrial features.  
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The Souris River is the central defining visual resource in the landscape of the project area. The 
aesthetics of the river corridor have been previously altered by flood control projects (i.e., the 
existing federal projects), including river channel re-alignments, channel cutoffs and the 
addition of levees, pump stations and ponding areas.  
 
In general, neighborhoods zoned for single-family homes located in the affected area are visually 
characterized by homes less than 35-feet-tall with large, mature trees scattered over large lots. 
Resident viewsheds are limited by the presence of trees and neighboring homes and buildings. 
Neighborhoods zoned for multi-family homes allow for a variety of housing types, including 
single-family dwellings and multi-family stacked dwellings. These neighborhoods are generally 
higher-density than neighborhoods zoned for single-family homes. Views in these 
neighborhoods are again limited due to the presence of view-obstructing homes, multi-story 
buildings and trees. 
 
The visual character of the affected environment is also influenced by Minot’s downtown civic 
area and parks. The civic area of downtown Minot is of visual significance for the historic and 
architectural presence of its public facilities, including the Minot Public Library, Minot City Hall 
and the Minot Police Department. The aesthetics of the project footprint and the associated 
viewshed within this area are urban and dense, comprised of taller buildings, shopping and 
commercial businesses, and multi-family housing with sparse vegetation. The prominence of 
these buildings restricts views in this civic area. The project also goes through Jack Hoeven Park 
and public baseball fields visually characterized by grassy open spaces.  

4.1.3 Recreation 
 
Recreation is an important consideration to the community in the affected environment. 
According to the North Dakota State Parks and Recreation Department’s State Comprehensive 
Outdoor Recreation Plan (North Dakota Parks and Recreation Department 2012), 72 percent of 
North Dakota households throughout Ward, Burke, Renville, Bottineau, Mountrail and 
McHenry counties are interested in going to a park, natural area or green space to play on a 
playground, enjoy nature or relax, and 66 percent are interested in picnicking. The city of Minot 
and the Minot Park District seek to preserve and promote a park system that meets the needs of 
all and recognize that community facilities such as parks, trails and open space are integral 
components of Minot’s community character (Stantec 2012). 
 
The 2011 floods damaged parks and other recreational facilities within Minot; many of these 
parks, however, also provide some flood attenuation by providing flood storage during high 
water events. The City of Minot 2012 Comprehensive Plan (Stantec 2012) views parks as a 
major component of future flood risk management, through developing a continuous greenway 
that would be a linear network of open spaces and natural areas compatible with the main 
purpose of flood risk management. 
 
Recreational opportunities in the affected area include sport fishing, canoeing, kayaking and the 
use of designated facilities such as parks and trails. Designated recreational areas, especially 
parks, are mostly located within Minot, and recreational access to the Souris River is primarily 
limited to these parks and public fishing piers. Seasonal sport fishing at channel flow-control 
features, which concentrate fish by impeding their movement, is the primary recreational 
activity on the river. Although the fishery is affected by variable flow regimes (due to weather 
and upstream reservoir operation) and regularly occurring periods of minimal flow and low 
dissolved oxygen, natural resource field surveys documented considerable use of the river by 
anglers. There are no state or federal parks, recreational areas, nature preserves or areas, or 
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scenic byways in the immediate project area. National wildlife refuges are located upstream and 
downstream of the project area. 
 
Designated recreational areas in the project area in Minot include several parks and golf courses 
with various recreational amenities and trail systems. Several recreational facilities, mostly in 
Minot, have received federal funds for their development or maintenance (see Table 3-19 in the 
MREFPP EIS). The U.S. Department of the Interior, National Park Service has issued grant 
money through the Land and Water Conservation Fund (LWCF) to support the development or 
maintenance of parks and recreational facilities within Ward County. None of these LWCF 
funded projects are found within the project area.  

4.1.4 Transportation 
 
Minot is at the intersection of three major arterial roadways (U.S. Highway 83, U.S. Highway 2 
and U.S. Highway 52). These transportation routes are the primary roadway corridors for long 
trips and are essential for commerce to and through the region and the state. There are also a 
number of minor arterial and collector (urban and rural) roadways. The minor arterial and 
collector roadways serve the sub-region (i.e., Burlington and Minot), providing connections to 
principal arterial roadways, activity centers, retail businesses, schools, hospitals and 
neighborhoods. 
 
In addition to roadways, a number of bridges over the Souris River are important for transport 
in the region. Within the affected environment these include the U.S. Highway 83 Bypass 
Bridge, Burdick Expressway Bridge, Twenty-Seventh Street Bridge and U.S. Highway 2 Bridge.  
The Burlington Northern Santa Fe railway and the Canadian Pacific railway are Class I 
commercial rail lines carrying mainline freight operations through the study area. The 
Burlington Northern Santa Fe railway also has AMTRAK passenger service operating on its 
tracks in the project area. The AMTRAK station, located in downtown Minot, is served by the 
“Empire Builder,” which had become increasingly popular, as reflected in its growing number of 
riders during the 2010 to 2014 oil boom. 
 
Public transit plays an important role in Minot’s overall transportation network. It serves Minot 
by providing an alternate means of transportation, reducing traffic and supporting community 
members who do not have access to personal vehicles. Minot City Transit operates nine fixed 
bus routes, which operate daily Monday through Saturday. The Minot City Transit public 
transportation system in the project area is centralized in Minot. There are two local public 
transit systems (Minot City Transit and Souris Basin Transportation) in the affected area. 
Jefferson Lines also provides regional bus service.  
 
Two aviation facilities are located in the Minot region: the Minot International Airport and 
Minot Air Force Base. The Minot International Airport is located at the northern edge of Minot; 
it serves Minot and the surrounding communities. The Minot Air Force Base is about 10 miles 
north of the city. Although both facilities are outside of the affected area, operations of both 
were affected by previous flood events. For example, the Minot Air Force Base experienced 
staffing problems associated with the 2011 flood because personnel who reside in the city of 
Minot had difficulties commuting to and from the base. In addition, the transportation of 
nuclear weapons between underground bunkers and which requires ground transportation was 
also affected by this flood (Appendix B – Coordination & Public Involvement).  
 
In response to the 2011 flood, the city of Minot and Souris Basin Planning Council received a 
federal grant from the U.S. Department of Commerce’s Economic Development Administration 
to assist in the development of a disaster recovery plan and strategy to support long-term 
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economic resiliency. The federal grant focused on the Minot riverfront, downtown and adjoining 
neighborhoods that were hit hardest by the 2011 flood. The Minot Front & Center: Downtown & 
Neighborhood Plans was developed and prepared as a result of this effort (Stantec 2012). 
Common goals of these plans include: 

• Development of a multi-modal transportation network;  

• Improved parking; 

• Creation of a riverfront system to become a community asset; 

• Encouragement of pedestrian-oriented, mixed-use projects; 

• Maintain parks and community facilities within neighborhoods;  

• Provide safe and functional streets that serve vehicles, pedestrians and transit; and 

• Develop a multi-seasonal trail system. 

4.1.5 Public Health and Safety 
 
There were no identified recognized environmental concerns in the Recommended Plan 
alignment. A Phase I HTRW assessment can be found in Appendix K – HTRW.  

4.1.6 Community Growth and Development 
 
Minot is the fourth largest city in North Dakota and the county seat for Ward County. Minot 
serves as a hub locally, as well as a trade center for northwestern North Dakota and southern 
portions of the Canadian provinces of Manitoba and Saskatchewan. Minot Air Force Base and its 
approximate 7,500 on-base personnel also contribute to the city’s economy. In January 2016, 
The North Dakota Department of Commerce, Census Office published the 2016 population 
projections for the state. The projections were made using high, expected and low rates of 
migration between 2015 and 2040. All three scenarios assume in-migration will exceed out-
migration for the next several years. The report presents population data for the Economic 
Planning Region 2, which includes Minot. Based on most recent projections, under the expected 
migration scenario, population in the Minot region is expected to grow but at a decreasing rate 
over time (15-percent growth between 2010‒2015 to 3-percent growth between 2035‒2040). 
 
The City of Minot 2012 Comprehensive Plan recognizes that the city has experienced significant 
new development due to the oil boom in western North Dakota, agriculture and railroad-related 
business, flood recovery and reconstruction, the Minot Air Force Base, Minot State University 
and Minot’s continued role as a regional center for western North Dakota and eastern Montana. 
The comprehensive plan has identified “Growth Areas” with a logical pattern of land uses to 
allow compact, orderly, rational growth to occur, creating desirable new neighborhoods. 
 
Following the 2011 flood, the Souris Basin Regional Recovery Strategy was developed as a 
framework for identifying short- and long-term community vision and strategies for rebuilding 
flood-affected areas of Minot, Burlington and Ward County. Community members involved in 
developing the Souris Basin Regional Recovery Strategy identified permanent housing policy 
initiatives, affordable housing zones, mortgage and rental assistance programs, and subsidized 
housing as top recovery priorities. 
 
A local plan was developed for recovery efforts after the 2011 flood event (Recovery Plan). The 
Recovery Plan was a developed by the collaboration of representatives from the state leaders 
and representatives from Ward County, city of Burlington, city of Minot, local school districts, 
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Souris Basin Planning Council and Minot Citizens’ Flood Recovery System.  
 
The Recovery Plan aimed to build community ownership with a long-term vision of rebuilding 
within the project area and beyond. The size and complexity of the project accounts for near- 
and long-term phases (20 to 25 years). The recovery projects outlined in the Recovery Plan are 
based on key input received during this early community involvement effort that has set the 
long-term recovery process in motion. The local community was a key resource while the 
Recovery Plan’s projects were refined and prioritized. 

4.1.7 Business and Homes 
 
The economy of the project area is based primarily on government, manufacturing, retail trade 
and service (education, health, hospitality) sectors. Economic activity in the project area is 
centered in Minot for a number of reasons: 

• Minot is an important service center for the region, which meets health care needs and 
provides service and shopping needs for a trade area extending into eastern Montana 
and Canada.  

• The Minot Air Force Base is an economic engine for Minot and Ward County resulting in 
demand for goods, services, housing and tertiary business that support the base.  

• Oilfield development in North Dakota caused an economic boom in Minot, and 
unemployment rates are low, both locally and statewide.  

As the major regional economic center, Minot is home to a number of the region’s major 
employers. The Minot Air Force Base is the largest employer in the Minot area with 7,500 
employees, followed by Trinity Health with 2,790 employees. Of the top 14 employers, three are 
government related, three provide social service assistance, two provide medical/health care 
services, and two are in hospitality. The primary industries in the project area are education, 
health care and social assistance, retail trade, and construction. 

4.1.8 Land Use 
 
Within the affected environment, the area is predominantly developed land, although in the 
western portions of Minot, significant areas of undeveloped open space are present, along with 
low-intensity residential areas. Jack Hoeven Park and the Jack Hoeven Wee Links golf course 
are also in this area. Central Minot is more densely developed and populated and includes 
commercial and industrial uses. The Roosevelt Park Zoo in east-central Minot is a public zone 
area used for outdoor recreation and leisure. Towards the eastern limits of Minot, land use in 
the project area is low- to medium-density residential and manufactured home neighborhoods 
along with light- to heavy-industrial and commercial areas.  
 
The area immediately downstream of the Minot city limits is largely less densely developed 
communities that have a more rural character, with adjacent agricultural lands and wetland 
areas. Land use is generally zoned single-family residential and agricultural, with minor areas 
zoned for general commercial uses.  
 
The City of Minot 2012 Comprehensive Plan recognizes that the city has experienced significant 
new development due to the oil boom in western North Dakota, agriculture and railroad-related 
business, flood recovery and reconstruction, the Minot Air Force Base, Minot State University 
and Minot’s continued role as a regional center for western North Dakota and eastern Montana. 
The comprehensive plan recognizes the need for rational and responsible growth and 
development that offers a well-planned community and preservation of quality of life. Important 
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considerations are made for coordinated land use and transportation plans, encouragement of 
new and continued, balanced growth of commercial and industrial development, and 
maintenance of downtown Minot as a focal point. Minot’s land use plan identifies the entire 
Souris River Reach within the city as conceptual greenway connections. Designating greenway 
connections involves protecting and enhancing drainage corridors, providing amenities, 
connecting major destinations with biking and walking routes, providing active living choices, 
connecting wildlife habitat, and enhancing existing streets. The downtown Minot area is 
considered a growth area with its own potential for development and redevelopment. 

4.1.9 Public Facilities and Services 
 
The types and density of infrastructure present vary throughout the project area, ranging from 
extensive urban infrastructure within Minot to the more minimal infrastructure in the rural 
residential areas outside the city limits of Burlington and Minot. 
 
The Montana-Dakota Utilities Co. is the natural gas provider in the project area, providing 
service to both Burlington and Minot. Within Minot, underground gas mains and service 
pipelines are commonly run adjacent to and within the impact area. Natural gas service 
distribution stations are also scattered throughout Minot near the project area.  
 
Xcel Energy, the Verendrye Electric Cooperative and Otter Tail Power are the primary electricity 
providers in the project area, providing service to both Burlington and Minot. Infrastructure 
within and adjacent to the impact area includes overhead transmission and distribution lines, 
distribution switches, underground transformers and distribution lines, and street lights. 
 
The city of Minot operates a public water distribution systems, which will soon be connected to 
the Northwest Area Water Supply (NAWS) system. The NAWS system is designed to supply 
drinking water from Lake Sakakawea, on the Missouri River, to Burlington, Minot and other 
North Dakota communities. Minot currently operates a municipal water system with wells that 
draw groundwater from the Minot Aquifer and the Sundre Aquifer. The Minot Water Treatment 
Plant is in the western portion of Minot, adjacent to the Forest Road segment of the project and 
north of the BNSF railway and U.S. Highway 2 business loop. Water is treated and then 
distributed through high-service pumps to the water distribution system, which includes trunk 
mains, booster stations and water storage reservoirs that provide the water supply and pressure 
to the system. Water distribution in Minot is currently divided between three pressure zones: 
North, South and Valley. A floodwall was recently completed to protect the Minot Water 
Treatment Plant from flooding. 
 
Minot operates a municipal sanitary sewer system. Sanitary sewer system facilities that serve 
Minot include the Treatment Facility, Valley Forcemains and Lift Stations, and the Puppy Dog 
Sewer System, which is currently undergoing expansion and enhancement with Corps funding. 
The Minot Wastewater Treatment Plant, located southeast of Minot, consists of aeration ponds 
with mechanical aerators for primary treatment, a series of facultative lagoon ponds for 
secondary treatment and an artificially constructed (discharging) wetland system for tertiary 
treatment.  
 
Minot maintains and operates a storm sewer system within the city. Minot’s storm sewer system 
consists of underground pipes, manholes, lift stations and other associated infrastructure. 
Portions of this infrastructure are located in the affected environment. 
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 Natural Resources 
4.2.1 Air Quality 
 
Air quality in the affected area is good. The most recent annual air quality monitoring summary 
by the North Dakota Department of Health indicates that no sulfur dioxide, nitrogen dioxide, 
ozone or particulate matter exceeds either the state or federal ambient air quality standards 
measured at any state operated ambient air monitoring sites. North Dakota is one of 13 states 
that are in attainment for all criteria pollutants identified in the National Ambient Air Quality 
Standards (NAAQS; NDDH 2014). 

4.2.2 Geology and Soils 
 
Bedrock underlying the Souris River Basin in the Minot area is the Fort Union Group, a 
Paleocene sedimentary unit with alternating beds of silt, sand, clay, lignite, shale and sandstone. 
Soils within the study area are considered an urban land-udifluvents loamy complex with 0- to 
6-percent slope or moist-fluvaquents, channelized fine sandy loams with 0- to 2-percent slope. 

4.2.3 Groundwater 
 
The main groundwater resource is the Souris Valley aquifer system; it includes the Minot 
Aquifer, which, along with the Sundre Aquifer, is a municipal water supply to the city of Minot. 
Wellhead protection areas for the system have been established by the North Dakota 
Department of Health. The Minot Aquifer is overlain by 50 to 100 feet of low permeability silts 
and clays. The aquifer varies in thickness between 50 and 200 feet and is present over an area 
approximately 0.5- to 1-mile-wide by 6- to 7-miles-long. Recharge to the Minot Aquifer comes 
from infiltration of precipitation, inflow from adjacent aquifers (the northwest buried-channel 
aquifer and the lower Souris Aquifer), and seepage from the Souris River. Before development, 
the Minot Aquifer was under artesian pressure (i.e., the aquifer water level elevation was higher 
than the Souris River water surface elevation). Pumping from city wells drew the water level 
down approximately 70 feet by the 1960s. Water levels have since recovered somewhat but are 
still below their original levels. See Appendix G – Geotechnical for additional discussion on 
groundwater.  

4.2.4 Surface Water Quality 
 
The Souris River in North Dakota is categorized as a Class IA water (intended to be suitable for 
the propagation or protection of fish and other aquatic biota and for swimming, boating and 
other water recreation). Water quality is intended to be suitable for irrigation, livestock, 
watering and wildlife without harmful effects. The river in the Minot area is not listed as 
impaired or threatened but lies downstream of reaches that are impaired for dissolved oxygen, 
sedimentation and siltation, and benthic macroinvertebrates. Since 1999, NDGF has observed 
six fish kill episodes that they attribute to low dissolved oxygen levels (Table 15).  
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Table 15: Instances of Fish Kills in the Souris River Observed by NDGF 

 
Source: J. Lee, pers. Comm. 2017.  
 

4.2.5 Terrestrial Habitat 
 
Terrestrial habitat in the affected area is composed of floodplain that is largely disconnected 
from overbank flows from the river (i.e., at flows < 5,000 cfs). Much of the floodplain is largely 
urbanized, and the existing vegetation is dominated by artificial cover types, specifically 
maintained lawns and golf courses. Plant species typically found in developed and disturbed 
urbanized environments are the primary inhabitants. These include non-native grasses and non-
native or naturalized herbaceous species and shrubs.  
 
The affected area includes urban parks. Vegetation cover here is largely mowed turf but also 
includes medium- to large-size stands of trees.  
 
Small-to-medium size stands of trees can be found scattered along the Souris River. These 
stands are typically dominated by cottonwood (Populus deltoides), American elm (Ulmus 
americana), green ash (Fraxinus pennsylvanica) and boxelder (Acer negundo). A tree 
inventory conducted as part of the biological studies for the MREFPP found that the vast 
majority (about 86 percent) of the trees in the surveyed areas are green ash (Corps 2017a). 
Green ash and boxelder are common tree species that are generally not regarded as high-quality, 
desirable species. Nevertheless, these species and other trees present along the Souris River 
provide habitat for nesting birds, insects and small mammals, and in some places can cast shade 
on the Souris River, which improves fish habitat. 
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4.2.6 Wetlands 
 
Most of the wetlands in this region are classified as natural basin wetlands or prairie potholes. 
However, wetlands in the affected area are primarily associated with the Souris River and 
former oxbow areas. Wetlands are considered some of the most biologically diverse 
environments, hosting an extensive variety of mammals, plants, insects, amphibians, reptiles, 
birds and fish. Migratory birds, especially waterfowl, rely heavily on wetlands for nesting and 
feeding habitat.  
 
Using the Cowardin classification (Cowardin 1987), most wetlands are categorized as 
temporarily flooded (PEMA), semi-permanently flooded (PEMF), or seasonally flooded (PEMC), 
and Palustrine forested (PFO). The Souris River itself is identified as a lower perennial river 
with unconsolidated bottom (R2UBH).  
 
A 4.4-acre wetland is found along the river, about half of which would be within the Maple 
Diversion feature (Appendix D-2 – Biological Resources). A 0.8 acre wetland is located within 
the Ramstad Levees feature.  
 
Flood risk management measures such as damming systems in tributaries, building of 
diversions and bypasses, and practices of bank stabilization, channel dredging, and filling are 
identified as threats to wetlands (North Dakota Parks and Recreation Department 2012).  

4.2.7 Aquatic Habitat 
 
Aquatic habitat along the 4-mile-long reach of the Souris River in the affected environment is 
marginal. This reach is largely channelized and straightened as a result of previous flood risk 
management projects. Straightening of the river has also resulted in several cutoff meanders. 
Natural riffles and in-stream structures are lacking. Much of the shoreline habitat is composed 
of riprap. About half of the river channel borders heavily urbanized areas of the city. It also flows 
through part the Souris Valley Golf Course and adjacent to the Jack Hoeven Wee Links golf 
course.  
 
In the reach from Lake Darling Dam to Velva there are at least 22 low-head dams, many of 
which were built to provide grade control for straightening the channel. At least seven of these 
are within the affected area. Along the reach that would be affected by the Maple Diversion, 
there are two low-head dams associated with disconnected meanders that encompass Oak Park 
and Nubbin Park.  

4.2.8 Biological Resources 
 
4.2.8.1 Fish 
Fish surveys conducted on seven occasions dating back to 1960 revealed that the reach of the 
Souris River between Burlington and Sawyer has historically been used by eighteen species of 
fish (Table 16, Appendix D-2 – Biological Resources), including popular game fish such as 
northern pike (Esox lucius), walleye (Sander vitreus) and yellow perch (Perca flavescens). 
However, fish survey data collected in 2008 and 2009 for the Burlington–Sawyer Reach 
indicate only seven species were collected from this part of the Souris River. These seven species 
include three species of cyprinids (minnows), three bottom-dwelling species (bullheads and 
suckers) and yellow perch. The 2008‒2009 surveys found no pike, walleye or other game fish. 
The most common fish species are black bullhead (Ameiurus melas), common shiner (Luxilus 
comutus), fathead minnow (Pimephales promelas) and white sucker (Catostomus 
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commensonii). However, there is some speculation on the available data because: (1) the data 
used to compile the information is periodic and are based on NDGF surveys that target game 
fish, and (2) fish seasonal movements affect what is detected. In addition, recent anecdotal 
evidence suggests that walleye are present in the Souris River in Minot, as well as upstream.  

Table 16: Fish Species Occurrence in the Burlington–Sawyer Reach of the Souris River Between 
1960 and 2009 

 
Source: Table 3-4 of the MREFPP EIS (Corps 2017a). 
 
4.2.8.2 Aquatic Invertebrates 
Little information exists on mussels in North Dakota rivers and streams. From what is known, 
there are 15 species of mussels in North Dakota. One report indicated that streams in western 
North Dakota showed low numbers of mussels and low diversity in species of mussels. Range 
maps in DeLorme 2011 indicate three mussel species are in the Souris River: white heelsplitter 
(Lasmigona complanata), giant floater (Pyganodon grandis) and fatmucket (Lampsilis 
silquiodea).  
 
4.2.8.3 Wildlife 
The Upper Souris NWR, located upstream of the study area; the J. Clark Salyer NWR, located 
downstream; and the nearby Wintering River NWR and Cottonwood Lake NWR attract 
migratory waterfowl (USFWS 2007). Migratory waterfowl also use the Souris River and 
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associated floodplains and include tundra swan (Cygnus columbianus), snow goose (Chen 
caerulescens), greater scaup (Aythya marila), lesser scaup (A. affinis), wood duck (Aix sponsa),  
gadwall (Anas strepera), American wigeon (A. americana), mallard (Anas platyrhynchos), 
blue-winged teal (A. discors), cinnamon teal (A. cyanoptera), northern shoveler (A. clypeata), 
northern pintail (A. acuta), canvasback (A. valisineria), green-winged teal (A. carolinensis), 
redhead (A. americana), ring-necked duck (A. collaris), bufflehead (Bucephala albeola), 
common goldeneye (B. clangula) and ruddy duck (Oxyura jamaicensis).  
 
The NWRs are also important migratory stopover points for neotropical bird species, which are 
migratory species where the majority of the individuals breed north of the Tropic of Cancer 
(latitude 23º N.) and winter south of that latitude. There are approximately 200 bird species 
that meet this definition, primarily songbirds but also shorebirds, raptors and a few waterfowl. 
Using USFW’s Information for Planning and Consultation (IpaC) website (Appendix D-2 – 
Biological Resources), up to 22 forest-interior migratory bird species are found in the affected 
environment: American bittern (Botaurus lentiginosus), Baird’s sparrow (Ammodramus 
bairdii), bald eagle (Haliaeetus leucocephalus), black tern (Chlidonias niger), black-billed 
cuckoo (Coccyzus erythropthalmus), common tern (Sterna hirundo), dickcissel (Spiza 
americana), ferruginous hawk (Buteo regalis), golden eagle (Aquila chrysaetos), grasshopper 
sparrow (Ammodramus savannarum), Hudsonian godwit (Limosa haemastica), loggerhead 
shrike (Lanius ludovicianus), marbled godwit (Limosa fedoa), Nelson’s sparrow (A. nelsoni), 
red-headed woodpecker (Melanerpes erythrocephalus), short-eared owl (Asio flammeus), 
sprague’s pipit (Anthus spragueii), Swainson’s hawk (Biteo swainsoni), upland sandpiper 
(Bartramia longicauda), western grebe (Aechmophorus occidentalis), willow flycatcher 
(Empidonaz traillii) and yellow rail (Coturnicops noveboracensis). Neotropical birds are also 
likely to inhabit the affected environment.  
 
Bridges in the affected environment provide nesting habitat for several species of birds, 
primarily cliff swallows (Petrochelidon pyrrhonota), barn swallows (Hirundo rustica) and rock 
pigeons (Columba sp.). 
 
Other wildlife species inhabiting the affected area are those species that are well-habituated to 
human presence and are able to use the artificial or degraded vegetation communities that typify 
the area. These include small to medium mammals (e.g., squirrels, fox and deer), perching birds, 
common raptors and common insect species.  
 
4.2.8.4 Vegetation 
The affected area is largely urbanized, and the existing vegetation is dominated by artificial 
cover types, specifically maintained lawns and golf courses. Plant species typically found in 
developed and disturbed urbanized environments are the primary inhabitants. These include 
non-native grasses and non-native or naturalized herbaceous species and shrubs.  
 
The affected area includes a number of urban parks. Vegetation cover here is largely mowed turf 
but also includes medium- to large-size stands of trees. Riparian areas in the affected 
environment are characteristic of an urban environment. Tree stands are typically dominated by 
cottonwood (Populus deltoides), American elm (Ulmus americana), green ash (Fraxinus 
pennsylvanica) and boxelder (Acer negundo). Green ash and boxelder are common tree species 
that are generally not regarded as high-quality, desirable species. Nevertheless, these species 
and other trees present along the Souris River provide habitat for nesting birds, insects and 
small mammals and in some places can cast shade on Souris River, which improves fish habitat. 
 
Ten non-native invasive species are aggressive to the point of being listed by the North Dakota 
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Department of Agriculture as “noxious weeds.”  Under state law, noxious weeds must be 
controlled. Four of the listed noxious weed species occur along Souris River from Burlington 
into Minot. The two most prevalent noxious weeds along Souris River between Burlington and 
Minot are leafy spurge (Euphorbia elusa) and Canada thistle (Cirsium arvense). Both of these 
species are known to reduce crop yields and can also injure or, in the case of leafy spurge, poison 
livestock. Two other listed noxious weeds mapped along Souris River are absinthe wormwood 
(Artemisia absinthium) and Dalmatian toadflax (Linaria genistifolia). 

4.2.9 Threatened or Endangered Species 
 
No federally listed aquatic resident species were identified in the MREFPP EIS (Corps 2017a). 
Using USFWS’ IpaC website, federally listed species within the affected environment include: 
gray wolf (Canis lupus, endangered), whooping crane (Grus americana, endangered), Dakota 
skipper (Hesperia dacotae, threatened), northern long-eared bat (Myotis septentrionalis, 
threatened), piping plover (Charadrius melodus, threatened), and rufa red knot (Calidris 
canutus rufa, threatened). Designated critical habitat for piping plover is also found. However, 
none of these species are expected to occupy the project area. Also, there is no critical habitat in 
the project area.  
 
For state-listed aquatic species, NDGF capture records indicate the trout perch (Percopsis 
omiscomaycus) and pearl dace (Margariscus margarita) as species of conservation priority 
(SoCP). Other state SoCP are likely to be occasionally present in the project area; however, it is 
unlikely that SoCP species are regular inhabitants. This is because SoCP species typically do not 
use the developed and artificial cover types and habitats in the project area. These species are 
also generally at a competitive disadvantage with more common, introduced species that use the 
project area.  
 
Many of the SoCP terrestrial species are likely found in one or more of the four national wildlife 
refuges within 50 miles of the project area, especially the SoCP waterfowl and shorebird species 
(USFWS 2007). Of the federally listed species known to occur in Ward County, the gray wolf, 
whooping crane, piping plover and Sprague’s pipit are also SoCP species. 

 Cultural Resources 
 
Historic properties, to include districts, sites, buildings, structures and objects included in or 
eligible for the National Register of Historic Places are integral, nonrenewable elements of the 
physical landscape. Collectively, the archaeological record suggests low potential for 
archaeological deposits within the Souris River Basin older than approximately 12,500 years 
before present (Picha et al. 2016). All archaeological resources as well as other historic 
properties contribute to our knowledge of the past, and the preservation of these assets is one of 
the responsibilities of the Corps and other agencies.  
 
Archaeological investigations have been conducted within the Souris River Basin since the 
1940s. Several of these studies were sponsored by the Corps including one major inventory 
completed in 1982 on a Corps-proposed flood risk management project. This included the Velva 
Levee area, Burlington to Minot levee area and Sawyer levee area. The focus of initial surveys 
throughout the basin was primarily on proposed dam and reservoir projects and flood risk 
management projects and then later included municipal, industrial, and road improvements and 
meeting energy demands (Picha et al. 2016). Most recorded sites are situated in areas where the 
greatest amount of survey work has been conducted (floodplain and terrace areas surveyed by 
the Corps). In addition to archaeological investigations being completed within the basin, 
several have been conducted within and around the city of Minot. These investigations also 
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included identifying historic districts and structures.  
 
Cultural resource sites within the Souris River Basin exist on a variety of landforms including 
remnant surfaces of early river terraces, buried within alluvial fans, deeply buried in floodplain 
contexts, upland till plain areas, floodplain and low terrace terrains, around pothole lakes, and 
on major rivers and their tributaries. Historic properties are also located throughout the Souris 
River Basin and include properties associated with farming, mining, federal relief construction, 
railroads, religious institutions, immigrant sites and transportation. Several historic properties 
and historic districts are located within the city of Minot. These properties are significant for 
their association with the settlement history and growth of North Dakota and development of 
the city of Minot.  
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5 Environmental Consequences 
 
An environmental analysis was conducted for the Recommended Plan and other alternatives.  A 
discussion of those impacts is presented below. The anticipated impacts of alternatives are 
described, including the consequences of the No Action Alternative, for the relevant 
environmental resources described in Chapter 4. This includes direct, indirect and cumulative 
effects, and it quantifies these effects whenever possible. The magnitude of potential impacts are 
generally categorized as significant, moderate, minor or none. Also, the duration of potential 
impacts are categorized as temporary or short-term (generally associated with construction 
activities) or long-term or permanent (extending or recurring throughout the life of the project).  
 
Alternatives that propose measures for flood risk management, i.e., the Maple Diversion and 
Ramstad Levees, are grouped as Action alternatives. The No Action Alternative assumes no 
Corps’ action being taken in response to the study authority to protect segments of the 
community that are not protected by the MREFPP. In many cases, the level of impacts would 
vary across alternatives based on the amount and type of construction activities required as well 
as the location of construction activities.  
 
The analyses recognize that there are links between resources. For example, if an alternative 
affects streamflows, it may also, in turn, affect aquatic communities and riparian areas. Over 
time, changes in these resources could impact wildlife and cultural resources. Throughout these 
impact assessments, linkages are discussed where appropriate and are quantified when possible. 
Environmental resources, which include socioeconomic effects, were identified during the 
scoping process and outlined in the scoping document in Appendix D-1 – Environmental 
Scoping Document. The effects on these resources are identified in this chapter. Not all 
resources are highlighted from the scoping document since they will not be affected by the 
evaluated alternatives.  
 
A summary table of environmental effects to each resource item is provided in Table 18. 

 Socioeconomic Effects 
 
Constructing, operating, and maintaining project features under all Action alternatives could 
affect property values, tax revenue, regional growth, employment, business activity, community 
cohesion, community growth and development, and environmental justice. In general, 
socioeconomic impacts associated with the Ramstad Levees Alternative would be greater 
because of the proximity of this feature to adjacent houses and businesses. For the Maple 
Diversion Alternative, much of the impacts would be along the existing railroad.  
 
Under the No Action Alternative, a flood event up to 10,000 cfs would generate minimal 
socioeconomic impacts. Existing flood risk reduction elements, when combined with emergency 
flood fighting, are generally able to contain flood flows up to 10,000 cfs. Events greater than 
10,000 cfs would overtop existing flood risk reduction features, and the portions of the affected 
environment would be inundated. This would cause damage to homes, businesses and public 
infrastructure and lead to substantial and adverse effects to individuals, communities and local 
economic activity. Damages to some properties could be permanent, as the cost of cleanup 
might be prohibitive. This could result in permanent loss of homes and businesses in the 
inundated area, leading to loss of community and permanent relocation of residents and 
businesses. 
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5.1.1 Noise 
 
Under all Action alternatives, construction activities would result in temporary, localized noise 
from heavy equipment, and increased vehicle traffic would occur in the affected area during 
daytime hours. The noise level at 50 feet away from the construction equipment would be 
similar to a noisy urban area or the noise level at 100 feet away from a gas-powered land mower. 
Construction noise could also affect residences in the affected area when temporary construction 
sites or access roads are located in the immediate vicinity of receptors. Construction noise would 
occur during construction hours and is exempt from the Minot noise ordinance. It would be 
intermittent, and levels would decrease by approximately 6 A-weighted decibels (dBA) with each 
doubling of distance from a point source. Residences immediately adjacent to the construction 
area could experience noise levels up to 88 dBA. The level of this impact would vary across 
alternatives based on the amount and type of construction activities required. However, these 
are expected to be minor and short term for all Action alternatives. The location of these impacts 
would vary depending on the Action alternative.  
 
Under the No Action Alternative, there would be no change from existing conditions to noise. 
Noise levels associated with flood fighting activities would continue to be higher than 
background levels. 

5.1.2 Aesthetics and Visual Resources 
 
Under all Action alternatives involving structural features, construction activities would 
temporarily affect the visual character of the landscape within the affected area. Temporary 
adverse effects would include visual changes to the existing landscape caused by construction 
yards, staging areas, landscape grading changes, removal of vegetation, changes in the character 
and type of post-project vegetation, increased construction traffic and the presence of 
equipment, materials, fences and other elements during construction. The presence of heavy 
vehicles on widened or unpaved roads could also increase amounts of visible dust, which could 
affect air clarity and view distances. Increased light sources such as headlights of construction 
vehicles and nighttime construction site lighting, if needed, could also affect visual aesthetics. 
These temporary adverse effects would be reduced by using best management practices (BMPs) 
during construction. The level of this impact would vary across alternatives based on the amount 
and type of construction activities required. However, none of the impacts would be expected to 
be significant.  
 
The West Tieback Levee feature that is part of the Ramstad Levees and Maple Diversion 
alternatives would add approximately 1,200 linear feet of levee. The Ramstad Levees Alternative 
would also add about 10,000 linear feet of levee and 2,000 linear feet of floodwall. The Maple 
Diversion Alternative would add about 3,500 linear feet of levee and about 400 feet of floodwall, 
ranging from 3.5- to 7-feet-high on each side of Sixth Street. However, most of this would be 
along an urban area. In this case, the levees and floodwalls would affect view distance and views 
of the Souris River corridor, resulting in adverse effects by reducing the aesthetic quality of the 
viewshed. Riprap and erosion control features could also visually change the environment. 
These new features would create additional openings within the viewshed and affect view 
distance. The view of excavated features would also be influenced by the presence of levees, 
which could reduce the viewshed from neighborhoods or enhance view distance from the top of 
a levee. However, this effect is diminished for densely urban locations because views in these 
areas are already limited due to the presence of view-obstructing homes, multi-story buildings 
and trees.  
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Under the No Action Alternative, there would be no change from existing conditions to 
aesthetics and visual resources. Future conditions for aesthetics and visual resources would 
remain the same. This includes conditions during flooding when aesthetics and visual resources 
would be adversely effected in the project area. Flooding would cover public and private land 
and infrastructure with standing water, altering existing views. As waters recede, debris, 
sedimentation, and damaged vegetation and infrastructure would be revealed. Cleanup and 
restoration efforts could require an increased presence of construction or debris removal 
services, causing temporary displeasing sights. Viewsheds and landscapes take days to weeks to 
restore. Floodwaters would expand in all directions from the existing Souris River corridor and 
would inundate private and public land and infrastructure. Even with flows contained by the No 
Action Alternative (i.e., under flood fighting conditions) residents, walkers and bikers with a 
view of the river could experience minor aesthetic impacts as the river would be at a higher stage 
than normal and trash and debris left after floodwaters subside could also create an unappealing 
visual condition. 

5.1.3 Recreation 
 
None of the impacts of Action alternatives would be expected to be significant. All Action 
alternatives would result in recreational benefits associated with enhanced connectivity of trails 
that would be used by walkers, joggers, bikers and other user groups. However, construction of 
proposed features within and adjacent to the Souris River corridor would temporarily disrupt 
access to existing parks, associated trails and the river. Increased noise and dust could detract 
from outdoor activities, like running, bird watching, fishing, kayaking and nature walks. Future 
operation and maintenance activities could temporarily disrupt recreational facilities and 
opportunities, although these adverse effects are anticipated to be temporary and minor.  
 
Additional adverse effects associated with the Ramstad Levees Alternative would be expected 
due to construction, operations and maintenance of features that would affect the accessibility, 
usefulness and layout of recreational resources in Oak and Nubbin parks. Portions of land in 
these parks would likely need to be closed for recreational use to temporary construction uses 
and permanent flood risk reduction features. These changes could require permanent 
modification to amenities.  
 
For the Maple Diversion Alternative, river-associated recreation would be temporarily disrupted 
as part of the construction of river closing structures. However, small boats, canoes, and kayaks 
would still be able to safely navigate through closing structures under most non-flood 
conditions. The lower part of the diversion channel would create about 12 acres of backwater to 
the Souris River. This would provide additional water-related recreational opportunities like 
fishing and boating during periods when water quality was good. However, this type of use 
would diminish during low flow periods when water quality become problematic. It is common 
that these type of areas experience nuisance algal blooms that interfere with recreational use. In 
winter, this area could be used for skating. A Maple Diversion dry design option would provide 
additional green space that could be used for athletic fields and parks. Alternatively, these areas 
could be used to enhance terrestrial or wetland habitats.  
 
There would be no effect to recreational opportunities under the No Action Alternative. Flood 
events would continue to significantly damage existing facilities and infrastructure, erode soil 
and uproot vegetation. Recreational facilities and trails would continue to be unusable until 
cleaned up and restored, and some recreational facilities might never be fully restored to their 
former condition. This would permanently reduce the quality and quantity of recreational 
opportunities within the affected area. 
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5.1.4 Transportation 
 
All Action alternatives would disrupt transportation services during construction. The level of 
this impact would vary across all Action alternatives based on the proximity of features to 
transportation facilities and the amount and type of construction activities required. These 
impacts are expected to be minor and short term. Action alternatives would result in recurring 
impacts to localized vehicular traffic when roads are closed during flood events. In general, 
however, Action alternatives would have long-term benefits to automobile and railroad 
transportation by reducing flood risk to existing roads and railroads in the affected area. This 
has positive implications for national defense as the Minot Air Force Base uses many of these 
roads for transportation of staff and missiles, thus enhancing military readiness.  
 
Under the Maple Diversion Alternative, local traffic conditions along 2nd Avenue would be 
improved by extending it adjacent to, but outside of, the diversion channel. However, traffic 
along the Sixth Street crossing would be subject to closures when the diversion is active and 
flows overtop the street’s floodwalls (i.e., at river flows > 4,000 cfs). Under the dry diversion 
design option, there would be no floodwalls and the road would be closed at river flows 
exceeding 3,000 cfs.  
 
Under the No Action Alternative, there would be no change from existing conditions for 
transportation. Railroad and vehicular traffic would continue to be disrupted during flood 
events.  

5.1.5 Public Health and Safety 
 
Under all Action alternatives, there is an increased risk of short-term adverse effects to public 
health and safety during construction of features. The operation of large equipment in public 
space creates safety concerns. Construction-related impacts that could affect the health of 
construction workers and nearby residents include noise, vibrations, exhaust fumes and dust. 
Excavations could uncover contaminated soils or groundwater that would need to be 
remediated. Demolition or modification of existing structures could disturb hazardous 
materials, such as asbestos. Temporary impacts would be mitigated through best practices for 
managing health hazards associated with demolition, heavy construction and working in 
potentially contaminated sites. The level of this adverse impact would vary across all Action 
alternatives based on the proximity of features to risk factors and the amount and type of 
construction activities required. However, these are expected to be minor and short term. 
 
All Action alternatives would also have long-term benefits for human health. Many health 
hazards occur after floods and during cleanup activities, including compromising the structural 
integrity of roads, bridges, houses and other structures in the damaged areas; dispersing sewage 
and pathogens into residential areas; and creating unhealthy conditions (e.g., mold) in 
structures inundated by floodwaters. Reducing flood risk to the communities along the Souris 
River would reduce the potential for loss of life or injuries during flood events and would 
minimize the many health hazards that result from flooding of developed areas.  
 
There would be no change to public health and safety under the No Action Alternative. River 
flows greater than 10,000 cfs could result in the inundation of potentially contaminated sites 
and the dispersion of contaminants from these sites. Sites with storage tanks could be 
inundated, causing them to overflow, spreading the contents throughout the environment, and 
potentially contaminating soil, groundwater and surface waters. Buildings that were flooded 
would have health issues such as mold. Concerns over human health and safety would also 
continue during flood events and associated flood fight activities. Rescue crews would be 
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adversely affected during these periods.  
 

5.1.6 Public Facilities and Services 
 
All Action alternatives would have long-term benefits to public facilities and services because of 
the reduced risk of flood. Over the long-term, infrastructure, energy production and 
distribution, and other resources would benefit by reducing the risk of flood and occurrences 
whereby these services are disrupted. For example, electrical blackout episodes triggered by 
major flooding would be reduced. In addition, flood fighting activities that have high energy 
demands (e.g., pumps, emergency response and heavy equipment) would be minimized. 
However, during construction, short-term adverse effects may be encountered. For example, 
construction activities would temporarily affect water distribution. Project features would 
include reconstructing or relocating the affected portions of the water distribution system and 
realigning adjacent portions to maintain adequate circulation and water quality. The extent of 
this impact would vary across alternatives based on the proximity of construction activity to 
energy-associated features and the level and type of construction activities. None would be 
expected to be significant.  
 
Under the No Action Alternative, there would be no effect to these resources. Disruption to 
important services would continue to be disrupted during flooding. For example, electrical 
blackouts associated with flood events would continue, and city wells that are flooded would not 
be usable.  

5.1.7 Community Growth and Development 
 
Minot is an important service center for the region, meeting the health care, service and 
shopping needs of western North Dakota, eastern Montana, Canada and the Minot Air Force 
Base. By reducing flood risk, all Action alternatives would enhance Minot’s capacity to function 
as a stable regional hub, resulting in permanent, beneficial impacts to regional growth.  
Flood risk management features would provide substantial and permanent benefits to 
community growth and development in protected areas and the community as a whole. With 
increased stability and security, residents and businesses would be less likely to relocate, 
increasing the level of commitment to the community and leading to greater involvement with 
community issues and needs. However, individuals and families that are bought out will 
experience adverse effects as described above. Some of these effects may be temporary, others 
may be last longer.  
 
Minot’s 2012 comprehensive plan recognizes that the city has experienced significant new 
development due to the oil boom in western North Dakota, agriculture and railroad-related 
business, flood recovery and reconstruction, the Minot Air Force Base, Minot State University, 
and Minot’s continued role as a regional center for western North Dakota and eastern Montana. 
The comprehensive plan has identified “Growth Areas” with a logical pattern of land uses to 
allow compact, orderly, rational growth to occur, creating desirable new neighborhoods. All 
Action alternatives would benefit this type of growth.  
 
Measures that reduce flood risk would support housing priorities by protecting public and 
private investments—residences, businesses, infrastructure and recreational resources—in the 
affected area. This increased flood risk management would support existing community uses 
and would encourage future growth and development within the affected area and the region. 
This would provide a path towards more sustainable and resilient communities and would 
benefit long-term community growth and development within the affected area. 
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Under the No Action Alternative, conditions would worsen with increasing concerns over 
flooding and the potential for flood insurance costs increasing significantly. Major floods 
significantly disrupt community cohesion in the affected area. Residential and business buyouts 
have been, or are being, initiated in order to remove substantially damaged structures, and such 
buyouts directly affect neighborhoods with lost residences and businesses. Substantial 
hardships are incurred when people have to move out of their homes and leave neighborhoods 
that many have lived in for most of their lives. Regional growth would be substantially curtailed. 
Growth associated with businesses, homes and infrastructure would not be expected in areas 
unprotected from flooding. 

5.1.8 Businesses and Homes 
 
Under all Action alternatives, businesses and homes would benefit from reduced flood risk. 
Property values would permanently increase in the affected area as flood risk reduction features 
were built and become operable. Not only would property values increase, but owners of 
protected parcels would also benefit from not having to acquire flood insurance and from having 
fewer restrictions on improvements that could be made. Owners of existing developments or 
developable parcels in the immediate vicinity of the affected environment would also benefit 
from increased accessibility and decreased disruption in the event of a flood. 
 
Construction of the project would increase temporary employment opportunities. 
Unemployment rates for construction workers in the affected area were low during the oil boom; 
however, with the slowdown in the oil industry, construction jobs could primarily be filled from 
local labor pools. Some construction workers might be recruited from communities outside the 
area. They would also indirectly create and induce temporary job growth. Indirect jobs are the 
jobs created in related support industries, resulting from economic activity that could be 
generated by the project. Induced jobs are jobs created due to the increased household spending 
of workers who are employed for construction of the project. Indirect jobs would primarily be 
filled by local labor; although, as with direct jobs, the surrounding region might also benefit 
from the creation of indirect and induced jobs not filled by the local labor pool. 
 
With these improvements to businesses and property values, there would be increased 
contributions to tax revenue. The level of this effect would vary across alternatives based on the 
amount and type of construction activities. 
 
Under the No Action Alternative, businesses and homes would be adversely affected when a new 
regulatory floodplain is identified and new flood insurance requirements are enacted. Business 
opportunities, employment, and property values are likely to decline with the risk of recurring 
floods and the increase in flood insurance. This is anticipated to affect many homeowners.  

5.1.9 Land Use 
 
All Action alternatives would be expected to have long-term beneficial effects on land use as 
identified in the City of Minot 2012 Comprehensive Plan. However, construction activities 
would be expected to have short-term adverse effects on land use. The level of this adverse 
impact would vary across all Action alternatives based on the proximity of features to categories 
of land uses and the type of construction activities required. However, all of these impacts are 
expected to be minor. 
 
Under the No Action Alternative, future land use as identified in Minot’s 2012 comprehensive 
plan would be adversely affected due to increased risk of flood.  
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 Natural Resource Effects 
5.2.1 Air 
 
All Action alternatives would involve construction of features requiring heavy equipment, which 
are often powered by diesel or gasoline. This would result in direct and indirect emissions of 
criteria air pollutants and greenhouse gases. Construction activities would temporarily increase 
air emissions as a result of the combustion of fossil fuels in construction equipment and vehicles 
and from the fugitive dust emissions associated with ground disturbance. Typical construction 
equipment (e.g., backhoes, compactors, compressors, concrete mixers, dozers, front loaders, 
generators, graders, excavators, backhoes, rollers, scrapers) and equipment carrying materials 
and personnel would be used during construction. Equipment and material deliveries, the 
removal of waste and worker activities would produce indirect emissions on paved and unpaved 
roads. The extent of these effects would vary on the level of heavy equipment use. However, 
these emissions under all Action alternatives are anticipated to have minor, primarily localized 
impacts that are temporary.  
 
Because of North Dakota’s attainment status and because primary emissions associated with the 
project would be from non-major sources, it is not anticipated that any air quality permits or 
authorizations would be required from the NDDH Division of Air Quality. New projects within 
attainment or unclassified areas must conform to limits defined under the Prevention of 
Significant Deterioration (PSD) program. For actions resulting in emissions that exceed a 
threshold (250 tons per year or more of any air contaminant regulated under North Dakota 
Century Code, chapter 23-25), PSD requirements provide maximum allowable increases in 
pollutant concentrations for areas that are already in compliance with the NAAQS. 
 
Under the No Action Alternative, there would be no change to air resources. Air quality would 
continue to be good and within state and federal standards.  

5.2.2 Geology and Soils 
 
All Action alternatives would not have a material effect on geological resources. However, soils 
would be temporarily disturbed during construction of features. The Ramstad Levees 
Alternative would disturb about 18 acres of urban soils and 65 acres of other soil types. The 
Maple Diversion Alternative would disturb less than 50 acres of urban and riparian soil types. 
The depth of disturbance in the lower portion of the diversion channel would be less with a dry 
diversion design option.  
 
Action alternatives could adversely affect soils in the impact area in several ways, including 
increasing the potential for erosion, compaction, loss of productivity, and through 
contamination from leaking construction equipment. The most serious potential impacts would 
be temporary and would include soil erosion and loss of soil productivity through soil 
compaction and mixing productive topsoil with less productive subsoil. These effects would 
impair revegetation within the impact area. The potential loss of soil productivity due to 
compaction or mixing of soil horizons would be greatest in green space in the impact area.  
 
Construction of the flood risk reduction features would require the use of heavy equipment, 
which could de-stabilize the soil surface and increase erosion potential. A soil’s susceptibility to 
erosion varies and is a function of characteristics such as soil texture and structure, topography, 
surface roughness, amount of vegetative cover and climate. Erosion may also be influenced by 
the length of time the soils are left bare during construction. Erosion from water occurs 
primarily on loose soils on moderate to steep slopes, particularly during high intensity storm 
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events. The potential for erosion is greatly reduced once construction is completed and 
permanent erosion controls, such as vegetation and riprap, are established.  
 
Appropriate BMPs would be used to minimize soil erosion in disturbed areas. These areas would 
be identified in the Stormwater Pollution Prevention Plan (SWPPP). These BMPs would consist 
of both temporary and permanent erosion control measures, including, but not limited to, 
minimizing the duration of soil disturbance and installing measures such as silt fences, erosion 
control blankets, temporary sedimentation basins and reestablishing contours and vegetative 
cover by seeding and mulching or by hydromulching as soon as practicable following 
construction.  
 
Heavy construction vehicles moving off existing roadways could compact the soil. The degree of 
compaction would depend on the moisture content and texture of the soil. Compaction damages 
soil structure and reduces pore space, which impedes the movement of air and water to plant 
roots, resulting in loss of soil productivity and lower growth rates. Soil compaction would be 
most severe where high ground weight equipment operates on wet soils with high clay content.  
Measures to avoid or minimize soil compaction include avoiding construction or the use of high 
ground weight equipment during wet weather, segregating topsoil from the construction areas 
and doing subsurface plowing following construction.  
 
The mixing of soil horizons during construction could also lower soil productivity by diluting the 
productive topsoil with the less productive subsoil. The mixing of soil horizons can be avoided or 
minimized by separating stripped topsoil and excavated subsoil and returning subsoil and 
topsoil to their original horizons during backfilling. 
 
For the reasons identified above, all Action alternatives, which successfully implement BMPs 
and other avoidance measures would be expected to have temporary and less than significant 
impacts to soils.  
 
In the No Action Alternative there is potential for exposed soils along the river banks to continue 
to erode from flooding.  

5.2.3 Groundwater 
 
Temporary dewatering activities during construction of the Maple Diversion may withdraw 
water from the water table. Under a dry diversion design option, dewatering would also be 
needed during non-flood periods along the lower portion of the diversion channel where the 
surface elevation dips below that of the water table. Groundwater withdrawn for dewatering 
would be discharged to the Souris River. Given the hydraulic separation between the water table 
aquifer and the deeper resource aquifers (Souris Valley aquifer system), no effects to 
groundwater resources would be expected.  
 
The No Action Alternative would not impact groundwater. 

5.2.4 Surface Water Quality 
 
Constructing, operating and maintaining all Action alternatives would result in temporary 
impacts on surface water resources. Temporary impacts to water resources would include 
localized physical disturbance caused by construction equipment during site preparation, such 
as vegetation clearing, grading, excavation and soil stockpiling. These activities would increase 
the potential for soil erosion and subsequent sedimentation of surface waters. The presence of 
exposed topsoil or disturbed vegetation during construction could also increase sediment runoff 
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from stormwater, which could affect turbidity and dissolved oxygen levels in receiving waters, 
such as the Souris River. However, the Action alternatives are not anticipated to alter 
impairment status or existing impoundment functions along the Souris River.  
 
For all Action alternatives, erosion control measures would be installed by the contractor prior 
to the start of construction, as identified by the SWPPP. The SWPPP would use BMPs to reduce 
the potential for and quantity of sediment and other pollutants reaching surface waters. 
Temporary erosion control measures used along the Souris River could include, but would not 
be limited to, one or more of the following: rock construction entrance, sediment ponds, silt 
fence, erosion-control blanket, inlet siltation protection, concrete washout, floating silt curtain 
or rock filter levee. 
 
Permanent, indirect effects on surface waters would be expected with the removal of riparian or 
shoreline forest areas adjacent to the Souris River associated with the Ramstad Levees 
Alternative. The loss of riparian vegetation would lessen the ability to capture sediment and 
nutrients. In addition, vegetation clearing could increase light penetration to the Souris River, 
potentially resulting in localized increases in water temperatures and changes to the river’s 
aquatic communities. 
 
The Maple Diversion Alternative could also have minor impacts to water quality as several 
features would require concrete or rock to be added to the river below the ordinary high water 
mark. These surfaces would increase thermal loading, resulting in slightly high water 
temperatures. Unless supplemented with flows, the lower portion of the diversion channel could 
experience poor water quality during periods of low river flow. Low dissolved oxygen and high 
algal blooms have been observed in nearby disconnected meanders of the river. The extent of 
this effect would likely be driven by the level of water circulation and connectivity to the river. 
Also, the addition of a railroad crossing over the diversion increases the risk of contaminants 
entering the river from railroad spills. A minor benefit of this alternative would be increased 
dissolved oxygen levels during periods when the diversion is activated due to aeration as water 
cascades over the inlet weir of the diversion channel. All impacts of this alternative are 
anticipated to be less than significant.  
 
For the No Action Alternative, there would be no change on effects to water quality. Water 
quality would continue to experience impairment from low dissolved oxygen during low flows 
that could result in additional fish kills.  

5.2.5 Terrestrial Habitat 
 
All Action alternatives would have temporary and permanent adverse effects on terrestrial 
habitat within the affected area. The extent of this effect would vary across alternatives based on 
the extent and type of construction activities. These effects would largely be a function of ground 
disturbance and the associated vegetation. However, these effects would not be significant 
because of the existing terrestrial habitat is of low quality as it is in a highly-disturbed urban 
setting. In addition, the existing marginal value of the terrestrial habitat indicates that the 
effects across all alternatives would be minor.  
 
Under the Ramstad Levees Alternative, about 23 acres of deciduous forest and 42 acres of open 
space would be impacted (Table 17; Appendix D-2 – Biological Resources). However, most of 
the deciduous forest is composed of ornamental trees next to houses that have limited habitat 
value or are within the Corps’ existing ROW. Open space would be lost to the levee.  
 
Under the Maple Diversion Alternative, 10.5 acres of deciduous forest would be impacted 
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(Appendix D-2 – Biological Resources). The proposed Maple Diversion feature would affect 
about 960 trees, the majority of which are ornamental trees bordering urban houses. Of these, 
about 60 of them are considered part of the riparian floodplain forest (Houston Engineering, 
Inc. 2017). However, much of the impact is also within the ROW. The ROW has restrictions 
against the growth of trees near or on existing levees that could compromise flood risk 
management. Over time, these restrictions were not adhered to, and trees became established 
within the ROW. About 12 acres of open space also exists within the footprint of the diversion 
channel. Much of this would be converted into a backwater of the Souris River or as green space 
as part of the dry diversion design option.  

Table 17: Acres of Land Cover Types Within the Footprint of Alternative Features 

Cover Type1 Ramstad Levees Alternative Maple Diversion Alternative 
Deciduous Forest 23.0 10.5 
Wetlands 0.8 2.0 
Urban 17.9 23.1 
River 0.0 0.96 
Open Space 42.4 11.7 
TOTAL 84.1 48.3 

1 Limited to the footprint of features.  
 
Under the No Action Alternative, impacts to terrestrial habitat would not change. The area 
would continue to have limited terrestrial habitat due to existing encroachment associated with 
development (i.e., public infrastructure, businesses and houses).  

5.2.6 Wetlands 
 
Although two acres of a low-quality wetland would be within the diversion alignment, there 
would be no permanent effects under the Maple Diversion Alternative as this area would be 
avoided.  The water surface elevation of the wetland will continue to be maintained but would be 
controlled via an outlet ditch instead of an existing culvert.  The frequency of inundation of this 
wetland due to flooding would increase with operation of the Maple Diversion. The increased 
connectivity with the river would likely result in minor benefits to the wetland.  Construction 
activities associated with the Maple Diversion Alternative may temporarily affect 0.09 acre of an 
existing wetland. If necessary, temporary wetland impacts would primarily be from driving 
construction equipment through wetlands or from soil erosion and deposition during 
construction. However, this would be in a small area of an existing low-quality wetland. 
Moreover, additional avoidance measures are likely during detailed design.  Impacts, if any, 
would be temporary as rehabilitation efforts occur, post-construction.  Sedimentation and 
ground disturbance in wetlands can make them more susceptible to invasive plant species, such 
as reed canarygrass, which could adversely affect wetland function by reducing vegetative 
biodiversity and altering wildlife habitat. Wetlands immediately adjacent to the impact area 
could potentially be affected by inadvertent spills or leaks of fuels or other hazardous substances 
from construction equipment. Actions identified above for impacts to surface waters would also 
be used to minimize erosion and sedimentation of wetlands. In addition, a spill plan would be 
required as part of the SWPPP. The spill plan would identify measures to protect water 
resources from accidental releases of harmful substances and would include stipulations such as 
prohibiting vehicle refueling in wetlands or storing hazardous materials in wetlands. Under the 
Maple Diversion dry design option, new wetlands may be considered when deciding on 
appropriate use of green space added in the lower part of the diversion channel.  
 
Under the Ramstad Levees Alternative, less than 1 acre of wetlands would be permanently 
affected (Corps 2017a).  
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Under the No Action Alternative, there would be no change to wetland impacts. In the future, 
direct, temporary impacts to wetlands would continue to occur if flood fighting measures 
require placement of fill (i.e., sand bags, temporary levees, etc.) directly in wetland areas. 
During flood events greater than 10,000 cfs, wetlands outside the existing levees would become 
inundated. Wetlands that are inundated with either more water or for longer duration than 
usual may be vulnerable to seasonal vegetation die-off or transition to different wetland plant 
community types. 

5.2.7 Aquatic Habitat 
 
Under all Action alternatives, features would be constructed within the Souris River floodplain 
or floodway. These changes could alter natural elements that currently provide fish habitat such 
as dominant vegetation, light penetration and current velocities. Habitat diversity and 
interspersion would be temporarily affected during construction. This effect is anticipated to be 
minor, as it would be in an already disturbed part of the river system.  
 
Under the Maple Diversion Alternative, there would be permanent impacts along 260 linear feet 
of the river construction by displacing natural river substrate with concrete or riprap. This 
impact, however, would be within a reach of the river previously disturbed by the existing 
federal flood measures (i.e., riprap and channelization). In addition, the need for riprap may be 
minimized by using it in conjunction with other erosion protection methods (e.g., turf-
reinforced mats) and natural bioengineering practices for streambank stabilization, as well as 
proposing riprap primarily in areas that are highly susceptible to erosion due to channel 
velocities. These factors suggests a diminished level of impact (compared to a non-disturbed 
reach).  
 
Concrete and riprap directly affects habitat by altering the character of the substrate and 
riparian and aquatic associations (Fischenich 2003; Quigley and Harper 2004). Overall, riprap 
reduces habitat for breeding, spawning, nesting and feeding for most fish species. Riprap is less 
effective than natural cover for most fish species to escape or hide from predators and can also 
provide shelter for predators waiting for prey. The placement of concrete and riprap during 
construction would cover substrate and the associated benthic organisms such as native mussels 
and other invertebrates. The placement of the fill would displace fish currently in the areas. In 
the case of riprap, however, it would quickly be colonized by aquatic invertebrates after 
completion of rock placement. Fish would quickly return following placement. Riprap can also 
have a beneficial effect on certain species that favor spaces between rock surfaces, such as 
smaller fish (e.g., minnows) and macroinvertebrates (Fischenich 2003). The effect of riprap as 
shelter is therefore variable.  
 
Under the Maple Diversion Alternative, a 12-acre backwater would be created with connection 
to the river. The backwater would have limited habitat value for fish and other aquatic taxa 
during periods when water quality is good. Without additional design, the area would have low 
sinuosity and little bathymetric diversity. As a deposition area, substrates would likely be 
composed of sand or silt until flushed out during periods of flooding.  
 
Under the No Action Alternative, the Souris River would continue to experience riverbank 
erosion during large flood events, which would lead to minor degradation of aquatic habitat. 
Habitat diversity and interspersion would continue to be marginal due to the urban nature and 
previous disturbance within the affected area. 
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5.2.8 Biological Resources 
 
Productivity of most biological resources would experience temporary adverse effects during 
construction of Action alternatives. However, this is expected to be minor and localized.  
 
The No Action Alternative would not change the effects to biological productivity. Biological 
productivity would continue to be marginal due to the urban nature and previous disturbance 
within the affected area.  
 
5.2.8.1 Fish 
Under all Action alternatives, beneficial and adverse effects to aquatic habitat would translate 
into similar effects on fish populations. However, these changes are not expected to be 
significant, nor would they alter the in-stream aquatic environment in a manner that would 
preclude fish and other aquatic organisms from using the river. The current distribution and 
abundance of fish species and other aquatic organisms in the Souris River would not be notably 
altered.  
 
Under the Maple Diversion Alternative, construction of the closing structures would require in-
stream construction using cofferdams. This would result in permanent and temporary indirect 
adverse effects on fish and other aquatic organisms due to alteration of the streambed and 
construction-related re-suspension of sediment and minor alteration of flow patterns. 
Dewatering activities during construction of in-channel features and diversion operations would 
also result in stranding of fish. Additional fish stranding would occur under the dry design 
option. Highly mobile fishes would avoid this fate, but others would not. Although fish stranding 
would be higher under the dry diversion option, it is anticipated that the effects would still 
remain below levels that would affect long-term fish community trends in the Souris River. 
Although substantial impacts are not anticipated, in the event the dry design option is selected, 
consideration will be given during detailed design for ways to reduce risk for fish stranding. 
When the Maple Diversion is operational, flows through a 1-mile bypassed reach of the river 
would be limited to that contributed by interior drainage and a series of pumping stations. 
However, water surface elevations would be maintained, but unimpeded fish passage in this 
reach would not be likely. Riverine fish would be adversely affected, but this would happen 
periodically and only for a short duration (weeks). All impacts to fish would be limited to 
temporary coffer dams or the periodic operation of the diversion channel, and are thus, unlikely 
to result in a meaningful loss of fish when considering the population health over the long-term. 
The additional 12 acres of backwater would provide marginal benefit to fish, but only during 
periods when water quality was suitable.  
 
The No Action Alternative would not affect existing impacts to fish. Fish communities would 
continue to be subject to low dissolved oxygen levels and potentially experience fish kills.  
 
5.2.8.2 Aquatic Invertebrates 
All Action alternatives that require riprap would have mixed effects on aquatic invertebrates. 
Under the Maple Diversion Alternative, the construction of features requiring in-channel 
structures and temporary coffer dams and dewatering would impact macroinvertebrates that 
have limited mobility. Also, macroinvertebrates that rely on flow would be adversely affected 
when the Maple Diversion is active as described above for riverine fish. The magnitude of the 
loss is, however, expected to be minor and would not significantly alter the size and distribution 
of macroinvertebrates or other smaller aquatic organism populations. The additional backwater 
would create habitat for aquatic macroinvertebrates. However, use would be heavily reliant on 
water quality conditions which vary by season and flow rates.  
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The No Action Alternative would not affect existing impacts to benthic organisms. Shoreline 
erosion during high flow events would continue, resulting in sedimentation in portions of the 
river that would adversely affect benthic organisms.  
 
5.2.8.3 Wildlife 
Under all Action alternatives, construction of features could potentially affect use of trees, 
shrubs or ground vegetation in the project area by nesting birds. During construction, it is 
anticipated that nesting birds would temporarily avoid using any otherwise preferred nest sites 
within the active construction area. It is expected that nesting birds would resume use of 
preferred nest sites within the project area once construction was completed. Construction 
measures would likely include conditions to avoid or minimize disturbance of bird nests, 
including fall and winter tree clearing, and/or bird nest surveys prior to clearing. Overall, there 
may be minor, temporary adverse effects resulting from construction-related clearing. 
 
There would also be potential effects on nesting birds that use bridges in the affected area, 
specifically cliff swallows and rock pigeons. During construction of the features, nesting birds 
are less likely to congregate and nest at bridge sites close to active construction. It is expected 
swallows and pigeons would go back to using the bridges after construction.  
 
Under the Action alternatives, riprap and bank stabilization needed for the diversion or levees 
would affect shoreline habitat and impede the movement of wildlife that frequently move 
between terrestrial and aquatic habitats; examples include turtles, waterfowl, muskrats, etc. 
However, the additional shoreline habitat associated with the lower diversion channel would 
benefit many of these semi-aquatic species. A dry design option would create additional green 
space that, depending on the type of vegetation established, would benefit various terrestrial 
wildlife species.  
 
Under the No Action Alternative, wildlife species would be periodically displaced during high 
water events. Periodic high water events and their resulting effects on fish and wildlife are 
naturally occurring and not necessarily adverse impacts.  
 
5.2.8.4 Vegetation 
The Action alternatives would both temporarily and permanently affect plant communities in 
the affected environment. Construction activities would result in removing existing plant 
communities for clearing, grading, excavating or constructing features. Construction may result 
in the loss of trees, including deciduous, coniferous and mixed forest communities. Impact to 
vegetation are anticipated to be less than significant because plant communities in the affected 
area is generally of low quality, consistent with an urban setting.  
 
Alteration of the existing seasonal flood regime could potentially change the frequency and 
location of flooding in plant communities within the affected environment. This, in turn, could 
potentially alter the current patterns of sedimentation and supply of nutrients to plant 
communities, which could lead to long-term change in the species composition. 
 
Finally, project features would result in permanent adverse effects that indirectly promote the 
spread of non-native species. Alteration of the existing seasonal flood regime could influence the 
spread and abundance of non-native plant species. This type of permanent effect would be 
adverse if it resulted in the establishment of non-native species in areas where they currently do 
not exist or are present in low-percent coverage. Non-native species can be aggressive 
competitors with native plant species, reducing or eliminating native species cover.  
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Overall, impacts related to the spread of non-native plant species would likely be minor and 
would not differ significantly from the current spread of non-native plant species within the 
existing project area. Temporary adverse impacts to vegetation from Action alternatives could 
also be caused by additional clearing and grading required outside of the permanent project 
features for construction of temporary workspaces, soil stockpiling and contactor and 
equipment yards.  
 
Under the Maple Diversion Alternative, riprap may be needed to stabilize banks for structures. 
Banks lined with riprap typically do not support the types of vegetation communities found 
along natural banks. As a result, riprap banks provide reduced habitat for plant species that 
prefer riparian and streambank habitats. Under the dry diversion option, areas of open space 
within the diversion channel could be planted with vegetation that does not interfere with water 
conveyance purposes, thus enhancing conditions for plants. 
 
Under the No Action Alternative there is potential for terrestrial vegetation to experience short-
term adverse effects from flood fighting activities. Also, high-water events would continue to 
have mostly minor impacts on vegetation communities. Effects would include potential loss of 
trees and shrubs due to high flow velocity or prolonged inundation. Depending on the timing 
and duration of high-water events, there would also be potential disruption in seasonal 
reproductive cycles (e.g., flowering or seed production). These impacts would be temporary, as 
the majority of the plant community types in the project area have adapted in some degree to 
periodic flooding and episodic inundation.  

5.2.9 Threatened or Endangered Species 
 
All Action alternatives are expected to have no effects on federally listed species or critical 
habitat. Sensitive fish species identified by the state may be affected during in-river work. The 
potential for impacts would be avoided or minimized with implementation of avoidance 
measures and best management practices during construction.  
 
The No Action Alternative would not change the existing conditions for federally listed species 
or critical habitat. There would be no effect.  

5.2.10 Cultural Effects 
 
Effects to historic properties are considered to be substantial if they alter, directly or indirectly, 
any of the characteristics of a historic property that would qualify it for the National Register of 
Historic Places. These characteristics include the integrity of the properties’ location, design, 
setting, materials, workmanship, feeling or association. 
 
All Action alternatives are expected to have no effect to historic properties. Cultural and 
standing structure surveys have been completed for the proposed project area. Through 
literature search, two archaeological site leads were identified within the Maple Diversion 
Alternative; however, each site lead was originally identified in 1938 and could not be field 
verified in 2017. In addition, significant development, ground disturbance, flooding and flood 
related clean-up (building removal, vegetation removal, grading, etc.) has significantly altered 
the natural landscape as well as the constructed landscape. As a result, no eligible architectural 
structures or eligible archaeological sites were identified. The proposed alternatives was 
coordinated with the North Dakota State Historic Preservation Office and Tribal Historic 
Preservation Offices with the determination of no historic properties affected.  
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The No Action Alternative would not change the existing conditions for historic properties. 
There would be no effect. 
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Table 18: Environmental Assessment Matrix of Alternatives 

+++ = Significant positive effect 
++ = Moderate positive effect 
+ = Minor positive effect 
0 = No effect 
- = Minor negative effect 
-- = Moderate negative effect 
--- = Significant negative effect 
P = Permanent or long-term or recurring impacts. 
T = Temporary impacts associated with construction of features. 

No Action Ramstad Levees Maple Diversion  
  MAGNITUDE OF PROBABLE IMPACT  MAGNITUDE OF PROBABLE IMPACT  MAGNITUDE OF PROBABLE IMPACT 

 +++ ++ + O - -- --- +++ ++ + O - -- --- +++ ++ + O - -- --- 

A. SOCIOECONOMIC EFFECTS                      
 1. Noise Levels       X               T             T     
 2. Aesthetic and Visual Resources       X           P   P, T         P    P, T    

 3. Recreational Opportunities       X           P  T         P   T     
 4. Transportation       X          P   T          P   T     

 5. Public Health and Safety           P     P      T       P     T     
 6. Community Growth and Development          P     P             P           

 7. Business and Homes            P     P            P          
 8. Land Use        X          P             P         
 9. Public Facilities and Services      P   P   T    P   T   

B. NATURAL RESOURCE EFFECTS                        
 1. Air Quality       X               T             T     

 2. Geology and Soils    X        T       T   
 3. Groundwater     X       X       X    
 4. Surface Water Quality    X        P, T       P, T   

 5. Terrestrial Habitat        X             P,T            P,T     
 6. Wetlands       X            X              T     

 7. Aquatic Habitat       X            P            P     
 8. Biological Resources       X          P  T         P  T     

 9. Threatened or Endangered Species       X             X             X       

D. CULTURAL EFFECTS                        
 1. Historic Architectural Values         X             X            X       

 2. Pre-Historic and Historic Arch. Values         X            X            X       
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 Cumulative Effects 
 
The Council on Environmental Quality (CEQ) regulations (40 CFR 1500‒1508) implementing 
the procedural provisions of the National Environmental Policy Act of 1969, as amended (42 
USC 4321 et seq.) define cumulative impact as: 
 

“… the impact on the environment which results from the incremental impact of the 
action when added to other past, present, and reasonably foreseeable future actions 
regardless of what agency (federal or non-federal) or person undertakes such other 
actions” (40 CFR 1508.7). 

 
Cumulative effects analysis recognizes that the most serious environmental impacts may result 
from the combination of individually minor effects of multiple actions over time, rather than the 
direct or indirect effects of a particular action (CEQ 1997).  
 
Analyzing cumulative effects requires identifying the environmentally relevant area and the 
past, present and future actions in that area that would contribute incrementally to the overall 
effect. The environmentally relevant area is determined by both location and time. Future 
actions are those that are reasonably likely to occur. A future project is only considered in this 
analysis if there is sufficient information on the project to understand what its incremental 
contribution to cumulative effects might be. For the purposes of the cumulative effects 
assessment, relevant past, present and future projects are considered part of the existing 
landscape and affected environment. 

5.3.1 Spatially and Temporally Relevant Projects 
 
Spatially- and temporally-relevant projects that could contribute to cumulative effects in one or 
more resource areas are divided into two categories: projects related to flood risk management 
and other relevant projects.  
 
5.3.1.1 Projects Related to Flood Risk Management and Cleanup 
There have been numerous federal flood risk management projects in the Souris River Basin 
over the last 40 years, including upstream flood storage reservoirs, levees, channel 
modifications and pump stations. Additional flood risk management studies are currently 
ongoing or are projected to occur in the near future. Descriptions of past, present and future 
flood risk management projects are provided in Sections 1.4 and 1.5.  
 
Past Projects  
1970s‒1990s: The Souris River Basin Project – The USACE constructed a series of flood 
risk reduction projects under three separate congressional actions that are referred to 
collectively as the Souris River Basin Project. These projects generally consist of upstream flood 
storage reservoirs, levees, modifications to the Souris River channel, and pump stations. Project 
features like channelization and bank stabilization have had detrimental effects on water quality, 
wetlands, aquatic and floodplain habitat.  
 
2011‒2013: North Dakota Housing Rehabilitation and Citizen Retention Grant 
Program – In 2011, the North Dakota legislature authorized the Housing Rehabilitation and 
Citizen Retention Grant program and appropriated $10 million to help North Dakota 
homeowners cover the costs of repairing flood-damaged homes. The North Dakota Office of the 
Adjutant General awarded nearly $8 million in 2012 to help residents in Minot and Ward 
County repair flood-damaged homes and to help cover the costs of demolishing homes 
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destroyed by the flood. The fund has also supported flood recovery efforts by Minot, other flood-
affected counties and the Spirit Lake Nation.  
 
In 2013, the legislature approved a plan to provide an additional $1.19 million in remaining 
program funds to further assist residents in Minot and Ward County. About 600 households in 
Minot and Ward County have received assistance through the Housing Rehabilitation and 
Citizen Retention Grant program. This program has had the most pronounced impacts on 
transportation, businesses and homes, and community growth and development.  
 
2012‒2016: HUD Acquisition/Buyout Program – Demolition of acquired properties has 
had impacts on transportation, businesses and homes, and community growth and 
development. See Section 2.3.4 – Future Without Project Condition (No Action Alternative) for 
more information on HUD buyouts. 
 
Present and Ongoing (Future) Projects  
2014‒Present: System-Wide Improvement Framework (SWIF) – The SWIF plan 
addresses Corps-identified deficiencies within the existing levee systems from Burlington 
through Minot and provides the framework for coordination between these actions and the new 
construction activities associated with the MREFPP (Ackerman Estvold et al. 2016). Projects 
categories include routine maintenance, capital improvement projects, 
encroachments/obstructions removal and existing or future flood risk management 
improvements.  
 
Under the SWIF, over 70 deficiencies in Ward County have been addressed involving vegetation 
removal/establishment, erosion/rutting, sediment removal, animal intrusion, and 
obstruction/encroachments. Additional work has commenced on the following: 

• City of Minot 3rd Avenue NW/10th Street NW Bank repair. 

• City of Minot Storm Sewer Outfall Investigation Project – televising of storm sewers.  

• City of Minot levee, repair bank stabilization and tree clearing capital improvements. 

• Robinwood System Bank Stabilization Project.  

• Ward County system culverts and pipes televising.  

To bring the existing federal projects into compliance with current levee standards, additional 
work has been identified, estimated to occur over a five-year span at an estimated cost of $10.7 
million. In addition, the SWIF will describe how the MREFPP will support the overall solution 
to bring the levee systems to an “Acceptable” rating. The SWIF program is anticipated to have 
beneficial impacts on public health and safety, community growth and development, and public 
facilities and services.  
 
2015‒Present: Federal Emergency Management Agency (FEMA) Floodplain 
Remapping – Proposed revisions to the FEMA floodplain maps of the Souris River Basin were 
developed in 2015 and are currently under review by FEMA. The proposed revisions to the 
floodplain maps would draw the new boundaries of the 1-percent annual chance flood event at 
10,000 cfs, adding about 3,200 properties to the regulatory floodplain. The proposed expansion 
of the regulatory floodplain would require additional homeowners in the hazard areas to buy 
flood insurance. This program is anticipated to benefit community growth and development and 
businesses and homes.  
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2015‒2017: Northern Area Water Supply (NAWS); Minot Water Treatment Plant – 
One component of the NAWS project that could potentially contribute to the cumulative effects 
in the project area is the flood proofing work recently completed for the Minot Water Treatment 
Plant (WTP). All of the proposed upgrades to the Minot WTP occurred within the existing 
boundaries of the WTP and does not affect land use outside of those boundaries. This work will 
benefit public health and safety and public facilities and services.  
 
2016: National Disaster Resilience Competition (NDRC) Grant – The NDRC is a 
competitive grant program that will make $1 billion available to communities struck by natural 
disasters in recent years. Grants awarded through the competition promote risk assessment and 
planning and fund the implementation of innovative resilience projects to better prepare 
communities for future storms and other extreme events. Funding for the competition is from 
the Community Development Block Grant disaster recovery appropriation provided by the 
Disaster Relief Appropriations Act, 2013 (P.L. 113-2) (U.S. Department of Housing and Urban 
Development 2016).  
 
In January 2016, Minot was awarded $74,340,770 in NDRC funding to support its integrated 
approach to addressing climate change and recent upstream development that has increased the 
risk of frequent flooding. The city is launching a set of three integrated projects that will reduce 
flood risk and improve water management, build affordable and resilient neighborhoods 
connected to transit and job centers, and foster economic resilience by creating Centers for 
Technical Education. This program will benefit transportation, public health and safety, 
community growth and development, businesses and homes, and public facilities and services.  
 
2017‒Present: Review of the Operating Plan for Souris River Basin Reservoirs – 
The primary goal of International Souris River Board Plan of Study is to enable the IJC to 
present recommendations for the consideration of the governments of Canada and the United 
States on alternatives to the operating rules contained in Annex A of the 1989 agreement to 
maximize the provision of flood risk management and water supply benefits in the Souris River 
basin. Alternatives evaluated may include raising of existing dams, changes to channel 
alignment and capacity, provision of flood risk management measures in and around vulnerable 
communities, etc.  
 
2012‒Present: Mouse River Enhanced Flood Protection Plan (MREFPP) – The 
MREFPP study developed a master plan that focuses on a local-measures plan designed to 
minimize or eliminate flood damages between Burlington and Velva and in Mouse River Park. 
The plan recommends upgraded levees and floodwalls at Mouse River Park, Burlington, Minot, 
Sawyer, Velva and several developments between Burlington and Velva. Also recommended 
were two sections of high flow diversion channels in Minot and related features such as interior 
pumping stations, transportation closure structures, bridge modifications and floodplain 
property buyouts (Barr et al. 2012). The MREFPP also addresses ways to reduce flood damages 
in the rural areas along the Souris River between Sherwood and Westhope with emphasis on 
agricultural and rural farmstead and infrastructure.  
 
Implementation of the MREFPP master plan consists of five Construction Stages 1, 1.5, 2, 3 and 
4 that would be constructed and permitted over a period of more than 25 years, depending on 
available funding. The design for Stage 1 also includes Construction Phases MI-1, MI-2 and MI-3 
within the city of Minot, and construction started on these phases in 2017. Because the majority 
of the existing systems in the basin were generally designed to pass 5,000 cfs, the MREFPP will 
substantially alter the existing federal projects and levee systems by greatly increasing the level 
of flood risk management and, in many cases, removing the existing levees and constructing 
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substantially larger levees or floodwalls set back from the existing project right-of-way. The 
impacts of the MREFPP were identified as part of the 2017 Environmental Impact Statement 
(Corps 2017a). The plan will benefit transportation, public health and safety, community growth 
and development, businesses and homes, and public facilities and services. However, it will also 
adversely temporarily affect aesthetic and visual resources and natural resources like aquatic 
habitat and water quality. There would also be temporary and localized impacts to noise levels 
and air quality. To offset some of these impacts, the MREFPP has identified mitigation measures 
for impacts. Other resources that could experience potential impacts include native vegetation 
communities, and fish and wildlife. These impacts would be minimized with permit conditions 
and BMPs.  
 
5.3.1.2 Other Relevant Projects in the Area 
 
Present and Ongoing (Future) Projects 
2015‒2017: Minot Downtown Infrastructure Improvements – A series of 
infrastructure improvements are underway in downtown Minot, in a project area generally 
bounded on the west by Broadway Street, on the south by Burdick Expressway, on the east by 
Third Street SE, and on the north by the BNSF railway property and First Avenue NE. The 
improvements include constructing sanitary sewer mains and service lines; storm sewer mains 
and inlets; water mains and service lines; sidewalks with ADA-compliant pedestrian ramps; 
concrete streets with concrete curb and gutter; signage and street striping; street lighting; and 
streetscape components. Improvements will also include demolition of existing items; 
abandonment of existing sub-sidewalk vaults; traffic control; and erosion control. The 
infrastructure improvements are expected to be completed in 2017. This project is anticipated to 
benefit public health and safety, businesses and homes, community growth and development, 
and public facilities and services. There would also be temporary and localized impacts to noise 
levels and air quality.  
 
2016: U.S. Highway 83 Bypass/U.S. Highway 2 Interchange Improvement – In 
accordance with the North Dakota Department of Transportation (NDDOT) Statewide 
Transportation Improvement Plan (STIP), the interchange of U.S. Highway 83 bypass and U.S. 
Highway 2 on the west side of Minot were improved in fiscal year 2016. Improvements included 
a new bridge deck overlay and reconstruction of on and off ramps. This project improves 
transportation, public safety, and community growth and development. However, there would 
also be temporary and localized impacts to transportation, noise levels and air quality. 
 
2017‒2019: U.S. Highway 83/Broadway Viaduct Structure Replacement – Also in 
accordance with the NDDOT STIP, the viaduct structure at U.S. Highway 83 and Broadway will 
be rebuilt in fiscal years 2017‒2019. Construction of this project will result in temporary, 
localized traffic modifications until the work is completed. However, there would be long-term 
benefits to transportation, public safety, businesses, and community growth and development.  
 
2016‒2019: Minot Intersection Improvements and Turn Lane Additions – The 
NDDOT STIP also includes improvements at various local road intersections within Minot in 
fiscal years 2016‒2019. Intersection improvements can typically include turn lane additions or 
turn radius adjustments and may also include signal control changes. Construction of these 
projects would result in temporary, localized traffic modifications as well as changes to air 
quality and noise levels. However, there would be long-term benefits to traffic, human safety, 
businesses, and community growth.  
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2016: Other General Street and Infrastructure Improvements – Minot is currently 
accepting bids for other street and infrastructure improvements. These include sidewalk, curb 
and gutter replacements, street sealing and patching projects, and an extension of the Thirty-
Sixth Avenue sanitary sewer line to Broadway. This work would have benefits to transportation, 
human safety, and public facilities and services.  
 
Anticipated Future Parks and Trails – The City of Minot 2012 Comprehensive Plan  
assessed the existing availability of neighborhood parks, community parks, athletic facilities, 
special use parks and open space/greenway corridors within Minot. The Comprehensive Plan 
projects a need for an additional 360 to 635 acres of parklands by 2030, which is based on a 
desired ratio of 20 to 25 acres of parkland per 1,000 people and the projected 2030 Minot 
population of 55,000 people. To meet this anticipated demand, the Comprehensive Plan calls 
for an additional ten neighborhood parks, four community parks, additional ball fields, soccer 
fields, a golf course, an additional special use park, and additional open space/greenway 
acreage. The Comprehensive Plan also calls for an expansion of the existing trails system from 
the current 19.6 miles to 96.3 miles. This work would have long-term benefits to recreation and 
public health but would also have short-term adverse effects on air quality, noise, and 
transportation.  
 
Anticipated New Housing Developments – In the early 2010s, there was a rapid 
expansion of oil field facilities in North Dakota, including in the Minot area. As a result, there 
was an increased demand for additional housing to accommodate oil industry workers who 
relocated to the Minot area. New housing was also needed to accommodate Minot residents 
displaced by the 2011 flood. With the sharp decline in oil prices in recent years, and the ensuing 
decrease in production in North Dakota oil, demand for housing is currently lower than during 
the initial influx of oil-related workers. Rental prices dropped in 2015 by as much as 20% in 
cities like Minot (Housing Predictor 2016). Nevertheless, the median home value in North 
Dakota has gone up 4.3% since April 2015, and is forecast to rise another 2.7% in the next year 
(Zillow 2016). However, demand for housing for oil industry workers and others relocating to 
Minot is expected to increase when oil prices and production rise (Housing Predictor 2016). 
This would have adverse effects on transportation and housing.  

5.3.2 Assessment of Cumulative Effects 
 
An environmental evaluation in accordance with NEPA (42 USC 4331) has been conducted for 
alternatives. The cumulative effects discussion does not include those parameters where the 
broad-scale impacts are negligible. However, impacts in both the immediate project area and 
impacts associated with the cumulative effects were used to create a summary of impacts table 
(Table 18).  
 
When considering the incremental effects of the No Action Alternative, many of the projected 
benefits to socioeconomic factors as a result of past, present, and reasonably future projects 
would be largely nullified. The No Action Alternative would not provide a complete line of flood 
risk reduction throughout much of the Minot area. This area would continue to experience 
flooding that would disrupt businesses and homes, transportation, community health and 
development, human health and safety, and public facilities and services.  
 
When considering the effects of the Action alternatives incremental to past, present and 
reasonably future projects, benefits to socioeconomic factors would be fully realized within the 
affected area. Socioeconomic benefits would be provided with a long-term reduction in flood 
risk to properties within flood-prone areas of the affected environment to include 
transportation, public health and safety, community growth and development, businesses and 
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homes, and public facilities and services. There would, however, be temporary adverse effects 
that include modifications to traffic and other public facilities and services, land cover 
disturbance, water quality degradation, and reduced biological productivity and habitat 
diversity. With adherence to permit conditions, BMPs, and avoidance measures, incremental 
impacts would not be significant. Cumulatively, the selected alternative and the other identified 
flood risk reduction projects will provide the long-term beneficial effect of stabilizing property 
values and reducing future flood risk damages.  
 
Overall, the proposed project and the past, present, and future projects identified herein would 
not result in significant adverse cumulative effects on the human environment. These projects 
would have a long-term beneficial cumulative effect. This is because, as discussed above, effects 
during the construction and implementation stages would be temporary and would be 
outweighed by the long-term benefits. Moreover, the affected environment is intensively 
urbanized and has undergone substantial land use changes affecting the natural environment. 
This includes impacts from previous and existing flood risk management work that has resulted 
in degradation of water quality and riverine habitat. The proposed project would include 
features that contribute to habitat stressors; however, permit conditions and associated BMPs 
would help offset project-specific impacts to levels that are less than significant. Also, the effects 
are not anticipated to be significant when combined with the effects associated with existing and 
past projects. 
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6 Summary of Compliance and Public Involvement  
 
The public, stakeholders, and non-Federal Sponsor have been actively involved in the scoping 
and planning process.  Multiple public scoping meetings, a planning workshop and coordination 
with the resource agencies and non-Federal sponsor have been held to help inform the 
Feasibility Study.   

 Environmental Memoranda, Laws and Regulations 
 
This integrated feasibility report and environmental assessment was prepared and the proposed 
work designed to comply with all applicable environmental memoranda, laws and regulations. 
Below is a narrative addressing major federal memoranda, laws and regulations pertinent to the 
proposed project. Table 19 provides a summary of the current compliance status.  
 
Analysis of Impacts on Prime and Unique Farmland: 
The CEQ 1980 memorandum reinforced the prior requirement that federal agencies analyze the 
effects of their proposed actions on prime and unique farmland as an integral part of their 
environmental assessment process under NEPA. It is the Corps position that compliance with 
the evaluation requirements of the Farmland Protection Policy Act (final rule) also will satisfy 
the assessment requirements set forth in the CEQ memorandum.  
 
The CEQ memorandum does not apply to the proposed project; no prime or unique farmlands 
would be affected.  
 
Bald and Golden Eagle Protection Act: 
The Bald and Golden Eagle Protection Act of 1940 (BGEPA; 16 USC 668 et seq.), as amended, 
prohibits anyone from taking, possessing or transporting an eagle or the parts, nests or eggs of 
such birds without prior authorization. Disturbing an eagle to a degree that causes, or is likely to 
cause injury to an eagle, decreases productivity or causes nest abandonment are considered 
forms of take. Activities that directly or indirectly lead to take are prohibited without a permit.  
 
The proposed project is in full compliance with the BGEPA. A raptor nest survey was completed 
during the planning of the MREFPP. No eagle nests were identified at that time (Corps 2017a); 
therefore no take is anticipated with the proposed project. If new eagle nests are found in the 
project area prior to construction, the project will be re-evaluated for compliance.  
 
Clean Air Act: 
The Clean Air Act of 1970 (CAA; 42 USC 7401 et seq.), as amended in 1977 and 1990, is the 
primary federal statute governing ambient air pollution. The CAA designates standards for the 
following criteria pollutants that have been determined to affect human health and the 
environment: particulate matter (PM10 and PM2.5), carbon monoxide (CO), sulfur dioxide 
(SO2), nitrogen dioxide (NO2), lead (Pb) and ozone (O3). Volatile Organic Compounds (VOC) 
and NO2 are precursors to O3, which is not an emitted source but is formed by these pollutants 
in the atmosphere (40 CFR Part 50). 
 
The U.S. Environmental Protection Agency (EPA) has developed National Ambient Air Quality 
Standards (NAAQS) for these criteria pollutants to protect public health and welfare. When a 
designated air quality area or airshed exceeds a NAAQS, that area may be designated as a 
“nonattainment” area. Areas with levels of pollutants below the health-based standard are 
designated as “attainment” areas. 
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The NDDH has promulgated ambient air quality standards (NDAAQS) in addition to the 
NAAQS. These standards include hydrogen sulfide and SO2; for all other pollutants, the NAAQS 
are equivalent or more stringent than the NDAAQS. Both the NAAQS and NDAAQS apply to the 
proposed project. 
 
NDDH’s most recent Annual Air Quality Monitoring Summary indicates that no sulfur dioxide, 
nitrogen dioxide, ozone or particulate matter exceeds either the state or federal ambient air 
quality standards measured at any state operated ambient air monitoring sites. North Dakota is 
one of 13 states that are in attainment for all criteria pollutants (NDDH 2014). Because of North 
Dakota’s attainment status and because primary emissions associated with the proposed project 
would be from non-major sources, it is not anticipated that any air quality permits or 
authorizations would be required from the NDDH Division of Air Quality. For these reasons, the 
proposed project is in full compliance with the CAA.  
 
Clean Water Act: 
The Clean Water Act (CWA; 33 USC 1251 et seq.) establishes the basic structure for regulating 
discharges of pollutants into the waters of the United States and regulating quality standards for 
surface waters. Regulatory components of the CWA include Section 404 permitting, the 
National Pollutant Discharge Elimination System Program and Clean Water Act Section 401 
water quality certification.  
 
Section 404 of the CWA regulates the discharge of dredged or fill material into waters of the 
United States and is administered by the Corps. A CWA Section 401 water quality certification is 
required for actions that may result in a discharge of a pollutant into waters of the United States 
to ensure that the discharge complies with applicable water quality standards.  
 
The proposed project will comply with the CWA. A draft Section 404(b)(1) Evaluation has been 
prepared for the project and is available in Appendix A – 404(b)1 Evaluation. The NDDH is the 
administering agency for water quality certification on the project and has issued a 401 water 
quality certification (Appendix B – Coordination & Public Involvement).  
 
Coastal Zone Management Act: 
The Coastal Zone Management Act of 1972 (CZMA; 16 USC 1451 et seq.) encourages coastal 
states to develop and implement coastal zone management plans to preserve, protect, develop 
and, where possible, restore or enhance the resources of the Nation’s coastal zone.  
 
The CZMA does not apply to the proposed project.  
 
Consultation and Coordination with Indian Tribal Governments (EO 13175): 
All federal agencies are required under EO 13175 to consult with Indian tribal governments 
when considering policies that would impact tribal communities. See National Historic 
Preservation Act for completed Tribal consultation.  
 
Endangered Species Act: 
The Endangered Species Act of 1973 (ESA; 16 USC 1531 et seq.) is designed to protect federally 
listed imperiled species from extinction and is administered by the USFWS and the National 
Marine Fisheries Service.  
 
There are five federally listed species that are believed or known to occur in Burke, McHenry or 
Ward counties, North Dakota (Appendix D-2- Biological Resources). However, none of these are 
anticipated to occur within the footprint of proposed project features nor be affected by project 
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operations where effects extend beyond the footprint. For this reason, a no effect determination 
has been made to all of these species. Therefore, Section 7 Consultation with the USFWS, in 
accordance with the ESA is not required. The proposed project is in full compliance with the 
ESA. If new threatened or endangered species are found in the project area prior to 
construction, the project will be re-evaluated for compliance. 
 
Environmental Effects Abroad of Major Federal Actions (EO 12114): 
This EO furthers the purpose of NEPA consistent with the foreign policy and national security 
policy of the United States with respect to the environment outside the United States, its 
territories and possessions. Under Section 2-4, this EO does not apply to the proposed project as 
no significant effects to Canada are anticipated.  
 
Farmland Protection Policy Act: 
The Farmland Protection Policy Act of 1981 (FPPA; P.L. 97-98), U.S. Department of Agriculture 
(USDA) regulation implementing the FPPA (7 USC 658 et seq.), and USDA Departmental 
Regulation (DR) No. 9500-3, Land Use Policy, provide protection for prime and important 
farmland and prime rangeland and forestland. 
 
The proposed project has no features that would affect prime farmland, unique farmland or 
farmlands of statewide importance in the project area.  
 
The FPPA does not apply to the proposed project.  
 
Federal Actions to Address Environmental Justice in Minority Populations and 
Low-Income Populations (EO 12898): 
An evaluation of environmental justice impacts is mandated by Executive Order (EO) 12898. 
This EO directs federal agencies to identify and address, as appropriate, disproportionately high 
and adverse health or environmental effects of its programs, policies and activities on minority 
and low-income populations. The effects of an action can be considered disproportionately high 
and adverse if the percentage of total impacts imposed on a specific group is greater than the 
percentage of the total population in a given area represented by that group. For this analysis, a 
community of concern is defined by either race or ethnicity (i.e., minority) or by low income.  
 
As discussed in the MREFPP EIS (Corps 2017a), demographic data indicate that the distribution 
of minority populations in the project area does not meet the thresholds that require an 
assessment of potentially disproportionate impacts to minority communities from the project. 
The minority population is less than 50 percent of the population. Also, none of the minority 
population percentages, nor the total minority population percentage in the region of interest 
are meaningfully greater than the minority population percentages in other areas.  
 
The proposed project is in full compliance with this order.  
 
Federal Water Project Recreation Act, as Amended: 
The Federal Water Project Recreation Act of 1965, as amended (FWPRA; 16 USC 4601 et seq.) 
requires that recreation and fish and wildlife enhancement be given full consideration in federal 
water development projects.  
 
Throughout the planning process, recreational and fish and wildlife enhancement features were 
considered for the proposed project. The Recommended Plan includes a multipurpose trail 
along the North Levee feature of the Maple Diversion. Other recreational features were not 
included because they were not cost effective. The proposed project is in partial compliance with 
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the FWPRA. Full compliance with the act is anticipated when the plan is finalized and NEPA is 
completed.  
 
Fish and Wildlife Coordination Act: 
The Fish and Wildlife Coordination Act of 1936 (FWCA; 16 USC 661‒667e), as amended, 
requires that wildlife conservation be given equal consideration to other features of water 
resource development programs through planning, development, maintenance and coordination 
of wildlife conservation and rehabilitation for federal actions. Federal agencies involved with 
water resource development projects are required to consult with the USFWS and the respective 
state fish and wildlife agencies regarding the potential impacts of projects on fish and wildlife 
resources.  
 
In compliance with the FWCA, project plans have been coordinated with USFWS’ North Dakota 
Ecological Services Field Office, Upper Souris NWR and J. Clark Salyer NWR, as well as the 
NDGF. On December 19, 2017, the USFWS issued a letter with recommendations for the 
Recommended Plan and indicated compliance with FWCA (Appendix B – Coordination & Public 
Involvement). The Corps intends to continue coordinating with the USFWS if features evolve 
during PED.  
 
Floodplain Management (EO 11988): 
Executive Order 11988 requires federal agencies to avoid to the extent possible the long- and 
short-term adverse impacts associated with the occupancy and modification of floodplains and 
to avoid direct and indirect support of floodplain development wherever there is a practicable 
alternative. Eight steps to fulfill the requirements of EO 11988 have been developed to ensure 
compliance with the order. The steps are listed below along with comments on the proposed 
project’s status in italics: 

1. Determine if a proposed action is in the base floodplain (that area which has a 1 percent 
or greater chance of flooding in any given year). The proposed project is within the base 
floodplain of the Souris River.  

2. Conduct early public review, including public notice. Public reviews and public notices 
have taken place throughout the development of the project and this EA.  

3. Identify and evaluate practicable alternatives to locating in the base floodplain, including 
alternative sites outside of the floodplain. Several alternatives were evaluated in this 
EA. The Recommended Plan was determined to result in the least impact to the 
floodplain while meeting the purpose and need for the project.  

4. Identify impacts of the proposed action. Impacts to the floodplain have been evaluated 
in this EA.  

5. If impacts cannot be avoided, develop measures to minimize the impacts and restore and 
preserve the floodplain, as appropriate. Impacts to the floodplain were avoided and 
minimized to the extent possible. No mitigation for impacts to river, wetlands, trees 
and riparian areas has been identified.  

6. Reevaluate alternatives. This EA has evaluated alternatives that achieve the purpose 
and need for the project. The Recommended Plan achieves the purpose and need while 
minimizing the impacts to the floodplain.  

7. Present the findings and a public explanation. Impact analysis was conducted on the 
Recommended Plan and has been presented to the public in the draft EA. Public 
comments received during these periods will be considered and incorporated into the 
final EA, where appropriate.  
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8. Implement the action. Implementation of the project may begin once the requester has 
obtained all necessary permits, approvals and funding.  

The proposed project will be in full compliance with this order when all necessary permits, 
approval and funding are obtained.  
 
Invasive Species (EO 13112): 
Executive Order 13112 calls upon executive departments and agencies to take steps to prevent 
the introduction and spread of invasive species and to support efforts to eradicate and control 
invasive species that are established. Past efforts at preventing, eradicating and controlling 
invasive species demonstrated that collaboration across federal, state, local, tribal and territorial 
governments; stakeholders; and the private sector is critical to minimizing the spread of invasive 
species and that coordinated action is necessary to protect the assets and security of the United 
States. 
 
The project will be in full compliance upon issuance of any final approvals and permits.  
 
Land and Water Conservation Fund Act: 
The Land and Water Conservation Fund Act of 1965 (LWCFA; P.L. 88-578), as amended, 
provides funds and matching grants to federal, state, and local governments for the acquisition 
of land and water and easements for the benefit of the Nation.  
 
A number of LWCFA projects are found in the vicinity of proposed project features. However, 
none would be directly affected by the Recommended Plan. The proposed project is in full 
compliance with this law. 
 
Migratory Bird Treaty Act: 
The Migratory Bird Treaty Act of 1918, as amended, (MBTA; 16 USC 703‒712) makes it illegal to 
take, possess, import, export, transport, sell, purchase, barter or offer for sale, purchase or 
barter any migratory bird, or the parts, nests or eggs of such a bird except under the terms of a 
valid permit issued pursuant to federal regulations.  
 
The proposed project is anticipated to have no adverse effect on migratory birds. Tree clearing 
activities would be performed outside of the migratory bird nesting season and no take of any 
migratory birds is expected. The proposed project is in partial compliance with the MBTA. Full 
compliance is anticipated with concurrence from USFWS.  
 
National Environmental Policy Act: 
The National Environmental Policy Act of 1969, as amended, (NEPA; 42 USC 4321 et seq.), 
ensures that environmental factors are weighted equally when compared to other factors in the 
decision making process and established a national environmental policy.  
 
This integrated report has integrated the content required of a NEPA environmental compliance 
document. A range of alternatives have been presented, and the significance of the project’s 
impacts have been evaluated. The document has been distributed to agencies, the public and 
other interested parties to gather any comments or concerns. A response to comments will be 
included in the final report. If the proposed action is determined to have no significant effects to 
the environment and a Finding of No Significant Impact is signed by the Corps’ St. Paul District 
Commander, the proposed project will be in full compliance with NEPA.  
 
National Historic Preservation Act: 
The National Historic Preservation Act of 1966 (NHPA; 54 USC 300101 et seq.) is the primary 
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law establishing the historic preservation structure in the United States. It assigns preservation 
responsibilities to federal agencies and establishes the Advisory Council on Historic 
Preservation, State Historic Preservation Offices (SHPO) and Historic Tribal Preservation 
Offices. Section 106 of the act specifies that federal agencies shall, prior to the approval of the 
expenditure of any funds on an undertaking, take into account the effect of an undertaking on 
any property included in or determined eligible for the National Register and shall afford the 
Advisory Council a reasonable opportunity to comment with regard to such undertaking. 
Consultation under Section 106 of the NHPA is complete (Appendix B).  
 
The Corps initiated consultation under Section 106 on July 5, 2018 with ND SHPO. On July 11, 
2018, ND SHPO concurred with the Corps’ determination that no historic properties would be 
affected as a result of the proposed project.  
 
The Corps initiated consultation in September 2016 with 13 tribes who were identified as having 
historical and cultural associations with the proposed project’s geographic location. At that time, 
no tribal response was received. The Corps continued consultation with the same 13 tribes in 
October 2017, providing additional information on the tentatively selected plan. The Corps 
received a response from the Northern Cheyenne Tribe on November 17, 2017 in which they 
agreed with the Corps’ determination that no historic properties would be affected as a result of 
the proposed project.     
 
National Wildlife Refuge Administration Act: 
The National Wildlife Refuge Administration Act of 1966 (NWRAA; P.L. 89-669) provides 
guidelines and directives for administration and management of all areas in the national wildlife 
refuge system.  
 
The proposed project would not affect the administration or management of NWRs in the area. 
The NWRAA does not apply to the proposed project.  
 
Noise Pollution and Abatement Act: 
The Noise Pollution and Abatement Act of 1972 (NPAA; 42 USC 4901‒4918) establishes 
mechanisms of setting emission standards for noise that includes motor vehicles, aircraft, 
heating, venting, air-conditioning equipment and major appliances. It also identifies local 
governments on their responsibilities in land use planning to address noise mitigation.  
 
The proposed project would have temporary and minor adverse effects on noise in the project 
area. However, this would likely be considered a construction activity that has been granted an 
exemption from local noise standards. Final compliance with the NPAA is anticipated with final 
approval of the project.  
 
Protection and Enhancement of Environmental Quality (EO 11514): 
Executive Order 11514 establishes responsibilities of federal agencies to include monitoring and 
evaluation of activities so as to protect the quality of the environment. The order also establishes 
procedures for the timely dissemination of information on projects with the potential to affect 
the human environment.  
 
The proposed project will be in full compliance with this order when monitoring results indicate 
project objectives have been met.  
 
Protection of Wetlands (EO 11990): 
Executive Order 11990 encourages federal agencies to minimize the destruction, loss or 
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degradation of wetlands and to preserve and enhance their natural and beneficial values. To 
meet these objectives, the proposed project considers alternatives to wetland impacts and 
minimization measures to potential wetlands impacts if an activity affecting a wetland cannot be 
avoided. 
 
The Recommended Plan avoids permanent impacts to wetlands; however, final plans and 
specifications may change this determination. The project will be in full compliance upon 
issuance of any final approvals and permits.  
 
Watershed Protection and Flood Prevention Act: 
The Watershed Protection and Flood Prevention Act of 1954, as amended, (WPFPA; P.L. 83-
566), enables the Department of Agriculture’s Soil Conservation Service to provide planning 
assistance and construction funding for projects constructed by local sponsors. The WPFPA also 
required consultation with the Department of the Interior of such projects affecting reclamation, 
irrigation or public lands.  
 
The proposed project has been coordinated with the Department of Agriculture and will be in 
full compliance with the WPFPA upon final approval.  
 
Wild and Scenic Rivers Act: 
The Wild and Scenic Rivers Act of 1968, as amended, (WCRA; P.L. 90-542), established a 
National Wildlife and Scenic River system and describes procedures and limitations of 
associated lands that would substantially change their wild or scenic nature.  
 
The proposed project does not affect any wild and scenic rivers; this law does not apply.  

Table 19: Compliance Review with all Applicable Environmental Regulations and Guidelines 

Environmental Requirement Compliance1 
Federal Statutes  
Bald and Golden Eagle Protection Act Full 
Clean Air Act Full 
Clean Water Act Full 
Coastal Zone Management Act N/A 
Endangered Species Act Full 
Farmland Protection Policy Act  N/A 
Federal Water Project Recreation Act Partial 
Fish and Wildlife Coordination Act Full 
Land and Water Conservation Fund Act Full 
Migratory Bird Treaty Act Partial 
National Environmental Policy Act Partial 
National Historic Preservation Act Full 
National Wildlife Refuge Administration Act N/A 
Noise Pollution and Abatement Act Partial 
Watershed Protection and Flood Prevention Act Partial 
Wild and Scenic Rivers Act of 1968, as amended N/A 
  
Memoranda, Executive Orders  
Analysis of Impacts on Prime and Unique Farmland (CEQ Memorandum, 
11 August 1980) 

N/A 

Consultation and Coordination with Indian Tribal Governments Partial 
Environmental Justice  Full 
Environmental Effects Abroad of Major Federal Actions N/A 
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Floodplain Management Partial 
Protection and Enhancement of Environmental Quality Partial 
Protection of Wetlands Partial 
Invasive Species Partial 

1 The compliance categories used in this table were assigned according to the following definitions: 
a. Full – All requirements of the statute, EO or other policy and related regulations have been met for the current stage of 
planning.  
b. Partial – Some requirements of the statute, EO or other policy and related regulations remain to be met for the current stage of 
planning. Full compliance is anticipated with the signing of the final NEPA document. 
c. Not Applicable (N/A) – Statute, EO or other policy and related regulations not applicable for the current stage of planning. 
 

 Public Involvement 
 
The NEPA provides people, organizations and governments an opportunity to review and 
comment on proposed major federal actions. This occurs throughout the planning process 
beginning with scoping meetings and continues through comment periods on draft and final 
reports. Comments are accepted and considered throughout the planning process. The following 
sections describe public involvement activities, agency consultation and coordination and 
acknowledges the agencies that have been involved with this NEPA process. 

 Agency Coordination  
 
Agency coordination on the proposed project has been ongoing since October 26, 2016, when a 
kickoff meeting was held in Bismarck, North Dakota. The scoping document summarizes 
comments received from both the public agencies and other stakeholders (Appendix D-1 – 
Environmental Scoping Document). Several weeks before the meeting, read ahead materials 
were provided to attendees: 

• Summary of the Mouse River Plan 

• Preliminary draft of this Scoping Document 

• EIS outline 

• Questionnaire 

At the meetings, the Corps presented an overview of the project and project status and solicited 
feedback. There were about 40 attendees from 18 different entities: Corps’ St. Paul District and 
Omaha District, USGS, EPA, FEMA, North Dakota State Water Commission, North Dakota 
Parks and Recreation Department, North Dakota Game and Fish Department, Silver Jacket 
Coordination, North Dakota Office of the State Engineer, North Dakota State Historical 
Preservation Office, North Dakota Department of Transportation, North Dakota Department of 
Health, Souris River Joint Water Resource Board, Ward County, city of Minot and Barr 
Engineering Co. About half of the attendees participated via conference call/webinar. Not in 
attendance were two agencies that later expressed an interest in the study: Minot Park District 
and Minot Air Force Base. The Corps reached out to these entities in November 2016 to 
encourage their input.  
 
The Corps also coordinated with the USFWS about potential concerns associated with the 
national wildlife refuges found upstream and downstream of the project as well as potential 
impacts to species protected under the Endangered Species Act. Face-to-face meetings were 
held with USFWS staff from the National Wildlife System Refuge System Program and 
Ecological Services Program on August 24, 2016 and March 9, 2017.  
 
Potential resources that could be impacted were identified and included wetlands and 
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waterbodies, riparian zone, the three national wildlife refuges, bottomland wet meadows, parks 
and recreation, water quantity and supply, floodplain forest, rural infrastructure, groundwater, 
threatened and endangered species, and federal and state trust species. Climate change was also 
discussed. In-kind mitigation was viewed as a high priority. The meeting concluded with a 
summary of the day’s discussion and a request for additional input.  
 
Related to this, coordination with the MREFPP has been ongoing since early 2012, when the 
Mouse River Plan’s Preliminary Engineering Report was developed. The Corps has also 
coordinated specifically with the EPA and USFWS on key issues where their expertise provided 
value in the development of the MREFPP EIS. For example, EPA has been involved with review 
and preliminary comment on environmental justice considerations within the EIS.  

 Report Recipients 
 
The draft feasibility report was released for public, agency, and technical review in October 
2017. A list of recipients of the draft feasibility report and integrated EA, as well as the formal 
comments and responses can be found in Section 5 of Appendix B – Coordination and Public 
Involvement. In summary, comments were received from five members of the public and six 
agencies; no comments were critical in nature.  
 
International, federal, state, and local government agencies; elected officials, stakeholders, 
citizens, businesses, libraries, universities and other interested persons who requested copies 
were provided with the initial draft report.  
 

6.4.1 Public and Agency Scoping Meetings 
 
Scoping, required by 40 CFR 1501.7, is an early and open process for determining the scope and 
significance of issues to be analyzed in depth for the study. The Corps invited the participation 
of affected federal, state and local agencies, Native America tribes, the local sponsor and other 
interested parties. The scoping process was used to identify study issues, inform and educate the 
public about the activities that would be undertaken in the following months and solicit 
feedback.  
 
Three public scoping meetings were held in October 2016 in the cities of Minot, Velva and 
Mohall, North Dakota in October 2016. Additional information on the scoping meetings, 
including presentations and comments received can be found in Appendix D-1 – Environmental 
Scoping Document. In addition, an agency scoping meeting was held in October 2016 in 
Bismarck, North Dakota.  

 Public Views and Responses 
 
The Draft Feasibility Report was released for NEPA 30-day public review and comment on 30 
October 2017. Public meetings were held in Minot on 16 November 2017, and 20 June 2018. An 
agency meeting was held on 29 November 2017 and 30 April 2018.   
 
Minimal comments were received from members of the public and several resource agencies. No 
critical comments were received and no significant recommendations were made that would 
have affected plan selection. 
 

 Agency Correspondence 
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In accordance with 36 CFR 800.3(f)(2) of the Advisory Council on Historic Preservation’s 
regulation implementing Section 106 of the National Historic Preservation Act of 1966, as 
amended, coordination is ongoing with the North Dakota State Historic Preservation Office.  

 Fish and Wildlife Coordination Act 
 
Coordination with the USFWS has been ongoing in accordance with the Fish and Wildlife 
Coordination Act (FWCA). The Corps and USFWS have agreed that a formal FWCA report was 
not needed for this feasibility study. The USFWS has review the draft feasibility report and 
integrated EA and responded in writing (Appendix B). Major concerns identified in the letter 
include:  

• Avoiding barriers to fish passage during non-flood periods;   

• Avoiding in-river construction and vegetation removal from April 15 to June 1;  

• Recommendations for seasonal restrictions during construction in the river; 

• Avoiding riparian and wetland habitats to the maximum extent possible; and, 

• Encouraging wetland enhancement or restoration. 

USFWS also made general recommendations regarding wetland mitigation ratios, erosion 
control measures and restoration of disturbed areas.  
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7 List of Preparers 
 

Name Discipline Roles in Preparing Report 
Nathan Wallerstedt Project Management Main Report 
Kelli Phillips Project Management Main Report 
Angela Deen Plan Formulation Main Report  
Craig Evans Plan Formulation Main Report  
Katie Opsahl Plan Formulation Main Report  
Elizabeth Nelsen Hydrologist Hydraulic and Hydrology Appendix 
Alexander Nelson Hydraulic Engineer Hydraulic and Hydrology Appendix 
Chanel Mueller Hydrologist Hydrology Attachment 1 
Susan Taylor Cost Engineer Cost Appendix 
David Potter Environmental/Fisheries EA Preparation, Impact Assessment 

and Mitigation Planning 
Stephanie Dupey Real Estate Real Estate Plan and Appendix 
Christine Moss Civil Engineer Civil Appendix 
Luke Schmidt Geotechnical Geotechnical Appendix, Technical Lead 
Tony Fares Structural Engineer Structural Appendix 
Kevin Bluhm Economist Economics Appendix 
Aaron Mikonowicz Civil Engineer Recreation Appendix 
Aaron Snyder Planner/Project 

Management 
Main Report  

Byron Williams Spatial Analysis and 
Map Preparation 

GIS Maps and Figures 

Vanessa Alberto Cultural Resources Cultural Resources 
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8 Recommendations 
 
1.  As District Engineer, I have considered the environmental, social and economic effects, the 
engineering feasibility and comments received from the other resource agencies, the non-federal 
sponsor and the public, and I have determined that the recommended plan presented in this 
report is in the overall public interest and is technically sound, environmentally acceptable and 
economically feasible. An analysis of the effects indicate there would be no adverse impacts on 
Federally-listed threatened or endangered species, and historical or cultural resources, and 
would have only short-term minor negative impacts on the social environment, terrestrial or 
aquatic habitat, fish and wildlife resources, vegetation, wetlands, and water or air quality. The 
recommended plan would substantially benefit public health and safety, community growth, 
businesses and homes, and public facilities and services. A Finding of No Significant Impact is 
located in Appendix P. 
 
2. The Recommended Plan is the National Economic Development Plan, which is the Maple 
Diversion Alternative. The plan includes flood risk management features including but not 
limited to a high flow bypass channel, a north levee, a west tieback levee, a bypass inlet weir, two 
river control structures and recreation features including but not limited to a multipurpose trail. 
The new railroad bridge over the diversion channel is considered a relocation and is a part of the 
land, easements, rights-of-way, relocation and disposal areas. The total estimated first cost of 
the Recommended Plan based on 2019 price levels is $87,323,000, with the federal and non-
federal shares of total first cost estimated at $56,760,000 and $30,563,000, respectively. The 
flood risk management features have an estimated total first cost of $86,164,000, with the 
federal and non-federal shares estimated at $56,007,000 and $30,157,000, respectively. The 
recreation features have an estimated total first cost of $1,159,000, with the federal and non-
federal shares estimated at $579,500 and $579,500, respectively. The annual operation, 
maintenance, repair, replacement and rehabilitation costs are $457,000. The Recommended 
Plan has an overall benefit-cost ratio of 1.01 (flood risk management features only) and 1.10 
(with recreation included) and would provide flood risk reduction for the Minot, North Dakota 
area.   
 
3. Federal implementation of the recommended project would be subject to the non-federal 
sponsor agreeing to comply with federal laws and policies, including but not limited to: 
 

a.  Provide a minimum of 35 percent, but not to exceed 50 percent, of the total structural 
flood damage reduction costs, as further specified below: 
 

(1)  Provide, during design, 35 percent of design costs in accordance with the terms of 
a design agreement entered into prior to commencement of design work for the project; 
 

(2)  Pay, during construction, a contribution of funds equal to 5 percent of total 
structural flood damage reduction costs; 
 

(3)  Provide all lands, easements, and rights-of-way, including those required for 
relocations, the borrowing of material, and the disposal of dredged or excavated material; 
perform or ensure the performance of all relocations; and construct all improvements 
required on lands, easements, and rights-of-way to enable the disposal of dredged or 
excavated material as determined by the federal government to be required or to be 
necessary for the construction, operation, and maintenance of the project, all in compliance 
with applicable provisions of the Uniform Relocation Assistance and Real Property 
Acquisition Policies Act of 1970, P.L. 91-646, as amended (42 USC 4601‒4655) and the 



Souris River Basin Flood Risk Management Draft Feasibility Report With Integrated Environmental Assessment; 
Bottineau, McHenry, Renville, Ward County, North Dakota 

USACE | Recommendations  118 

Uniform Regulations contained in 49 CFR Part 24; and 
 

(4)  Pay, during construction, any additional funds necessary to make its total 
contribution equal to at least 35 percent of total project costs. 
 

b.  Prevent obstructions or encroachments on the project (including prescribing and 
enforcing regulations to prevent such obstructions or encroachments) such as any new 
developments on project lands, easements and rights-of-way or the addition of facilities that 
might reduce the outputs produced by the project, hinder operation and maintenance of the 
project, or interfere with the project’s proper function; 
 

c.  Inform affected interests, at least yearly, of the extent of protection afforded by the 
flood risk management features; participate in and comply with applicable federal floodplain 
management and flood insurance programs; comply with Section 402 of the Water 
Resources Development Act of 1986, as amended (33 USC 701b-12); and publicize floodplain 
information in the area concerned and provide this information to zoning and other 
regulatory agencies for their use in adopting regulations, or taking other actions, to prevent 
unwise future development and to ensure compatibility with protection levels provided by 
the flood risk management features; 
 

d.  Operate, maintain, repair, rehabilitate and replace the project at no cost to the federal 
government, in a manner compatible with the project’s authorized purposes and in accordance 
with applicable federal laws and regulations and any specific directions prescribed by the federal 
government;  
 

e.  Give the federal government a right to enter, at reasonable times and in a reasonable 
manner, upon property that the non-federal sponsor owns or controls for access to the 
project for the purpose of completing, inspecting, operating, maintaining, repairing, 
rehabilitating or replacing the project; 
 

f.  Hold and save the United States free from all damages arising from the construction, 
operation, maintenance, repair, rehabilitation and replacement of the project and any 
betterments, except for damages due to the fault or negligence of the United States or its 
contractors;  
 

g.  Keep, and maintain books, records, documents and other evidence pertaining to costs 
and expenses incurred pursuant to the project, for a minimum of 3 years after completion of 
the accounting for which such books, records, documents and other evidence are required, to 
the extent and in such detail as will properly reflect total cost of the project, and in 
accordance with the standards for financial management systems set forth in the Uniform 
Administrative Requirements for Grants and Cooperative Agreements to State and Local 
Governments at 32 CFR 33.20; 
 

h.  Perform, or ensure performance of, any investigations for hazardous substances that 
are determined necessary to identify the existence and extent of any hazardous substances 
regulated under the Comprehensive Environmental Response, Compensation, and Liability 
Act (CERCLA), 42 USC 9601‒9675, that may exist in, on, or under lands, easements, or 
rights-of-way that the federal government determines to be necessary for the construction or 
operation and maintenance of the project; 
 

i.  Assume, as between the federal government and the non-federal sponsor, complete 
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financial responsibility for all necessary cleanup and response costs of any hazardous 
substances regulated under CERCLA that are located in, on, or under lands, easements, or 
rights-of-way required for construction, operation, maintenance, repair, rehabilitation or 
replacement of the project; 
 

j.  Agree, as between the federal government and the non-federal sponsor, that the non-
federal sponsor shall be considered the operator of the project for the purpose of CERCLA 
liability, and to the maximum extent practicable, operate, maintain, repair, rehabilitate and 
replace the project in a manner that will not cause liability to arise under CERCLA;   
 

k.  Comply with Section 221 of P.L. 91-611, Flood Control Act of 1970, as amended, (42 
USC 1962d-5b) and Section 101(e) of the Water Resources Development Act of 1986, P.L. 99-
662, as amended, (33 USC 2211(e)) which provide that the Secretary of the Army shall not 
commence the construction of any water resources project or separable element thereof, 
until the non-federal sponsor has entered into a written agreement to furnish its required 
cooperation for the project or separable element; 
 

l.  Comply with the applicable provisions of the Uniform Relocation Assistance and Real 
Property Acquisition Policies Act of 1970, P.L. 91-646, as amended, (42 USC 4601‒4655) and 
the Uniform Regulations contained in 49 CFR Part 24, in acquiring lands, easements and 
rights-of-way necessary for construction, operation and maintenance of the project including 
those necessary for relocations, the borrowing of material, or the disposal of dredged or 
excavated material; and inform all affected persons of applicable benefits, policies and 
procedures in connection with said act; 
 

m.  Comply with all applicable federal laws and regulations, including, but not limited to: 
Section 601 of the Civil Rights Act of 1964, P.L. 88-352 (42 USC 2000d), and Department of 
Defense Directive 5500.11 issued pursuant thereto; Army Regulation 600-7, entitled 
“Nondiscrimination on the Basis of Handicap in Programs and Activities Assisted or 
Conducted by the Department of the Army”; and all applicable federal labor standards 
requirements including, but not limited to, 40 USC 3141‒3148 and 40 USC 3701‒3708 
(revising, codifying and enacting without substantive change the provisions of the Davis-
Bacon Act (formerly 40 USC 276a et seq.), the Contract Work Hours and Safety Standards 
Act (formerly 40 USC 327 et seq.), and the Copeland Anti-Kickback Act (formerly 40 USC 
276c)); and 
 

n.  Not use funds from other federal programs, including any non-federal contribution 
required as a matching share therefore, to meet any of the non-federal sponsor’s obligations 
for the project unless the federal agency providing the funds verifies in writing that such 
funds are authorized to be used to carry out the project. 
 
4. The recommendation contained herein reflects the information available at this time and 
current departmental policies governing formulation of individual projects. It does not reflect 
program and budgeting priorities inherent in the formulation of a national civil works 
construction program nor the perspective of higher review levels within the executive branch. 
Consequently, the recommendation may be modified before it is transmitted to the Congress as 
a proposal for authorization and implementation funding. However, prior to transmittal to 
Congress, the non-federal sponsor, the state of North Dakota, interested federal agencies and 
other parties will be advised of any modifications and will be afforded the opportunity to 
comment further. 
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Samuel L. Calkins 
Colonel, Corps of Engineers 

     District Commander
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