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Final Environmental Impact Statement
Fargo-Moorhead Flood Risk Management Project

The Minnesota Department of Natural Resources (MNDNR) has prepared the Final Environmental Impact
Statement (Final EIS) to evaluate the proposed project in accordance with the Minnesota Environmental Policy
Act, Minnesota Statutes 2008, section 116D.

Abstract:

The proposed Fargo-Moorhead Flood Risk Management Project (the Project) includes a high hazard dam on the
Red River and therefore requires by state law the preparation of an Environmental Impact Statement (EIS). The
Project is located in four counties: Cass and Richland Counties, North Dakota, and Clay and Wilkin Counties,
Minnesota. The EIS evaluates and discloses potential environmental and socioeconomic impacts and proposed
mitigations for the Project and three other alternatives: Base No Action, No Action Alternative (with Emergency
Measures), and the Northern Alignment Alternative. Examples of information on topics contained in the EIS
includes, among others, stream stability, fish passage, Project hydrology, wetlands, cold weather impacts,
cultural resources, agricultural impacts, land use, and Federal Emergency Management Agency (FEMA)
regulations associated with the Project. The EIS also includes a cumulative potential effects analysis for impacts
of the Project plus other area projects, a comparison of alternatives, and additional recommended mitigation.
Intended as a full-disclosure document, the EIS does not recommend a final decision or alternative, but does
provide valuable information to decision-makers for permitting and land use. Decisions about whether to
proceed with the Project can only be made following completion of an EIS and, for the State of Minnesota, will
involve a decision for a dam safety and work in public waters permit.

Public comment submittal:

Public comments submitted on the Final EIS will become part of the official record and as such, may be made
available to the public. Comments and submittals will not be edited to remove any identifying or contact
information; therefore, the MNDNR cautions against using any information that should not be publicly disclosed.
Both mailed and emailed submittals will be accepted.

Email submittals should be directed to environmentalrev.dnr@state.mn.us and should include “Fargo-
Moorhead Final EIS” in the subject line. Also include a full name and legal mailing address to be considered.

Mailed or faxed submittals should be directed to:

Jill Townley

EIS Project Manager

MNDNR Division of Ecological and Water Resources
Environmental Review Unit

500 Lafayette Road, Box 25

St. Paul, MN 55155-4025

Fax: 651-296-1811
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For additional information:

Responsible Government Unit (RGU):
Minnesota Department of Natural Resources
(MNDNR)

MNDNR Contact:

Jill Townley

EIS Project Manager

MNDNR Division of Ecological and Water Resources
Environmental Review Unit

500 Lafayette Road, Box 25

St. Paul, MN 55155-4025

651-259-5168

JilL.Townley@state.mn.us

Approved for issuance:

May 4, 2016

Project Proposer:

Fargo-Moorhead Diversion Authority (Diversion

Authority)

211 Ninth Street South
Box 2806

Fargo, ND 58108-2806

Diversion Authority Contact:

Robert A. Zimmerman, Ph.D., P.E.
City Engineer

City of Moorhead

PO Box 779

Moorhead, MN 56561-0779
218-299-5383
bob.zimmerman@ci.moorhead.mn.us

24,

Date Jill Townley
EIS Project Manager
Minnesota Department of Natural Resources
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NOTES TO READERS

Final Environmental Impact Statement

Fargo-Moorhead Flood Risk Management Project

Thank you for taking time to review the Fargo-Moorhead Flood Risk Management Project Final EIS. We
acknowledge the complexity of the Project and length and vastness of information contained within this
document. To help you in your review of the Final EIS, we have included information below about major changes
made to the EIS since the Draft EIS was released in September 2015 as well as any new additional information
that should be noted. Major changes were made primarily in response to Draft EIS public comments received
and to meet the requirements of Minnesota Rules for environmental review. This is not an exhaustive list that
identifies all changes made to the EIS. The MNDNR encourages reviewers to review sections of interest in the
Final EIS for revised or added text.

Major Changes

*NEW-An “Areas of Controversy and Issues Yet to Be Resolved” discussion was added to the Executive
Summary in accordance with Minnesota Rules part 4410.2300 that identifies minimum EIS content
requirements. MNDNR identified areas of controversy and issues based on public comments received in
EIS Scoping and on the Draft EIS.

*NEW-Appendix L—Responses to Comments document. This appendix contains all the comment letters
received during the public comment period (Appendix L, Attachment 1) and MNDNR responses to timely
and substantive comments. Comments are summarized and arranged by topic.

*NEW -Appendix M—Purpose & Need and Alternative Rescreen Report. MNDNR received many public
comments stating the Project’s Purpose and Need was too narrowly-focused such that it
improperly/inappropriately screened out other less impact alternatives. Additionally, MNDNR received
numerous public comments that requested review of previously-screened (Scoping) alternatives, new
alternatives or additional combinations of components of previously-screened (New/Combination)
alternatives. In response to these public comments, MNDNR conducted an “Alternative Rescreen
Exercise”. The Alternative Rescreen Exercise process of evaluation was developed to concurrently
address the Purpose and Need comments as well as the New/Combination Alternatives.

*NEW -Appendix N—Hydrologic Methodology Review. This appendix was developed in response to
public comment concern about the USACE’s use of the Expert Opinion Elicitation Panel hydrology. The
appendix reviews and discusses other possible hydrology methodologies to determine which
methodology would be appropriate.

*NEW -Appendix O—Takings, Flowage Easements and Acquisition Processes. Many questions were
raised in public comments regarding the properties that would be acquired as part of the Project
mitigation and acquisition process that would be employed to undertake the acquisition. This memo is
intended to clarify the takings, flowage easement and acquisition mitigation requirements set forth in
both the Federal EIS and the State EIS. The Executive Summary was updated to include a table (ES Table
1) summarizing major differences between the Project and the Northern Alignment Alternative.

Executive Summary Tables 2-20 were updated to include additional potential Project impacts, proposed
and recommended mitigation measures.

Chapter 1 was updated to include a description of Federal Executive Order 11988 regulations and
procedures.
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e Chapter 3, Section 3.1-Hydrology and Hydraulics, includes a new table (Table 3.3) and text related to
downstream impacts, a clarification regarding “wet cycle and dry cycle”, and refinements to the Project
operation description.

e Chapter 3, Section 3.4-Wetlands includes revisions to text in subsection 3.4.3-Proposed Mitigation and
Monitoring Measures that more correctly discusses the USACE’s wetland mitigation plan approach.

e Chapter 3, Section 3.7-Potential Environmental Hazards. Text was added to acknowledge potential
environmental hazards that could be spread by way of flood waters.

e Chapter 3, Section 3.9-Wildlife and Wildlife Habitat, includes a brief description on temporary and
permanent flood impacts to trees.

e Chapter 3, Section 3.12-Cultural Resources was updated to reflect the most current survey and report
findings (up to January 1, 2016) as well as updates on National Register of Historic Places eligibility
findings in consultation of Minnesota and North Dakota State Historic Preservation Offices. Text has
been updated to reflect information from the Draft Cemetery Mitigation Plan (USACE 2015) (Appendix
H). A discussion on St. Benedict’s Cemetery impacts under the Northern Alignment Alternative has been
added.

e Chapter 3, Section-3.13-Infrastructure and Public Services includes a revised discussion on the proposed
Comstock ring levee and Project operation impacts to roadways, ditches and culverts.

e Chapter 3, Section 3.14- Land Use Plans and Regulations. The MNDNR met with Wilkin County, Buffalo-
Red River Watershed District the City of Fargo; and corresponded with all other Local Government Units
with regulatory authority regarding the Project to verify information provided in the Draft EIS text was
accurate. Text has been updated to reflect the outcome of those conversations.

e Chapter 3, Section 3.15—Minnesota Dam Safety and Public Waters Regulations and Permitting, was
updated to include more details on the work in public waters permit and to reflect that a combined
(dam safety and work in public waters) permit application has been received for the Proposed Project.

e Chapter 3, Section 3.16—Socioeconomics, includes an added discussion on the North Dakota State
University (NDSU) Initial Assessment of the Agricultural Risk of Temporary Water Storage for FM
Diversion (NDSU 2015); and expanded discussion on flood impacts to traditional and organic agricultural
land (Project and all alternatives), a new subsection on social and economic impacts to cemeteries
(Project and all alternatives); and updated text on Proposed Mitigation and Monitoring.

e Chapter 5—Comparison of Alternatives, updated to reflect changes made in Chapter 3.

e Chapter 6 —Proposed and Recommended Mitigation. Revisions, updates, and added new potential
impacts and proposed/recommended mitigation have been added to most of the tables within this
Chapter (particularly the FEMA, Cultural and Socioeconomics tables).

e Chapter 7—Consultation and Coordination, updated to reflect Draft EIS public comment period.

e Appendix H was updated with Attachment 3: Minnesota and North Dakota State Historic Preservation
Office Correspondence.

Other Information
e Project cost estimates are constantly being updated; therefore, the cost estimates listed in this EIS do
not reflect the most recent cost estimates announced by the USACE and Diversion Authority in April
2016.
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Definitions for Terms as Used in This Environmental
Impact Statement

0.2-percent chance flood: A flood event that has the statistical average of occurring once every 500
years. See also 500-year flood.

1-percent chance flood: A flood event that has the statistical average of occurring once every 100 years.
See also 100-year flood.

10-percent chance flood: A flood event that has the statistical average of occurring once every 10 years.
See also 10-year flood. This would result in an approximate flow of 17,000 cubic feet per second at the
Fargo stream gage.

10-year flood: A flood event that has the statistical average of occurring once every 10 years or has a 10-
percent chance of occurring or being exceeded in any given year. See also 10-percent chance flood.

100-year flood: A flood event that has the statistical average of occurring once every 100 years or has a
1-percent chance of occurring or being exceeded in any given year. See also 1-percent chance flood.

500-year flood: A flood event that has the statistical average of occurring once every 500 years or has a
0.2-percent chance of occurring or being exceeded in any given year. See also 0.2-percent chance flood.

Accessibility: Refers to the ability to access a property from an adjacent roadway.

Accreditation: An accredited levee system is a system that Federal Emergency Management Agency
(FEMA) has determined can be shown on a Flood Insurance Rate Map (FIRM) as providing a 100-year
flood or greater level of flood protection. This determination is based on the submittal of data and
documentation required by 44 CFR Section 65.10 which must be certified by a Professional Engineer.
The area landward of an accredited levee system is shown as a moderate-risk area, labeled Zone X
(shaded), on the DFIRM except for areas of residual flooding, such as ponding areas, which will be
shown as high-risk areas, called Special Flood Hazard Areas (SFHAs). Flood insurance is not mandatory in
Zone X (shaded) areas, but is mandatory in SFHAs. (http://www.fema.gov/media-library-data/20130726-
1600-20490-4180/Iv_accredit_checklist_nov08.pdf)

Action Threshold: The point at which data and information indicate criteria have been met requiring
steps to address impacts or potential impacts.

Activity Hubs: Key locations along the proposed trail system offering recreational amenities, such as trail
access or interpretive signs.

Activity Nodes: Similar to activity hubs but provide less intensive site-specific activities and could serve
as secondary access points to the trails.

Adaptive Management: A process wherein management actions can be changed in response to a
monitored result or impact. An adaptive management plan proposes pre-construction and post-
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construction studies of biota and physical habitat for both impact sites and mitigation sites, including a
framework for evaluation and response actions.

Adaptive Management Team/Adaptive Management and Monitoring Team: A decision-making body
for the Adaptive Management and Monitoring Plan composed of local, state, and federal agency
personnel working collaboratively to address adaptive management needs. The USACE would be the
lead for the Adaptive Management Team (or the Adaptive Management and Monitoring Team as
referred to in the Draft Adaptive Management and Monitoring Plan included as Appendix B to this
document) until the Project would be turned over to the non-Federal sponsor at which time the non-
Federal sponsor would be responsible to lead the team.

Adverse Effect: A harmful or undesired effect from the Proposed Project on the environment.

Aggradation: To raise the grade or level of (a river valley, a stream bed, etc.) by depositing detritus,
sediment, or the like. (http://dictionary.reference.com/browse/aggradation)

Anthropogenic: Relating to or resulting from the influence of human beings on nature.

Associated Facilities: Components of the Project that are not primary, but are necessary for Project
construction and operation. Associated facilities for the Project include, for example, utilities and access
roads.

Aqueduct: Structures, resembling a bridge, that carry water over other features. For the Project,
aqueducts would be used to carry the Maple River and Sheyenne River flows over the diversion channel
during flood and non-flood events.

Bankfull: The elevation of the floodplain adjacent to the active channel.

Bankfull Flow: The discharge at channel capacity or the flow at which water fills the channel without
over-topping the banks. On average, recurrence of bankfull is 1.5 years. But it ranges from 1.1 to 1.8 for
streams in Minnesota.

Base Flood Elevation (BFE): The elevation of surface water resulting from a flood that has a 1- percent
(1%) chance of equaling or exceeding that level in any given year. The BFE is shown on the Flood
Insurance Rate Map (FIRM) for zones AE, AH, A1-A30, AR, AR/A, AR/AE, AR/A1- A30, AR/AH, AR/AOQ,
V1-V30 and VE. (https://www.fema.gov/national-flood-insurance-program/definitions)

Base Flow (Qg.se): The component of streamflow not directly attributed to stormwater runoff. Base flow
defines low flow conditions for maintaining viable habitat for stream organisms. While base flow does
not transport large amounts of sediment it can be important in maintaining a low-flow channel needed
by stream organisms when water levels drop in the summer and fall.

Base No Action Alternative: Project alternative that includes the potential flood risk reduction impact
of already completed and currently funded projects such as levee construction and property buyouts.

Benthic Biodiversity: The variety or measure of many different kinds of organisms living on the bottom
of a body of water, such as mussels or other bottom-dwelling species.

Berms: An artificial hill or wall of dirt or sand used as a barrier to separate two areas.

Fargo-Moorhead Flood Risk Management Project May 2016
Final Environmental Impact Statement Page xxii


https://www.fema.gov/national-flood-insurance-program/definitions

Best Management Practices (BMPs): The schedule of activities, prohibition of practices, maintenance
procedures, and other management practices to avoid or minimize pollution or habitat destruction to
the environment. BMPs can also include treatment requirements, operating procedures and practices to
control runoff, spillage or leaks, sludge or waste disposal, or drainage from raw material storage.

Biological Assessment: Biological assessments are evaluations of the condition of waterbodies using
surveys and other direct measurements of resident biological organisms (macroinvertebrates, fish, and
plants). Biological assessment results are used to answer the question of whether waterbodies support
survival and reproduction of desirable fish, shellfish, and other aquatic species -- in other words, if the
waterbodies meet their designated aquatic life uses.

Biological Community: All the interacting organisms living together in a specific habitat of varying sizes,
larger biological communities may contain smaller communities.

Biota: Flora (plants) and fauna (animals) of a particular location
Biotic: Of, relating to, or caused by living organisms

Biotic Community: A group of interdependent organisms inhabiting the same region and interacting
with each other.

Biotic Connectivity: The quality, state or capability of the flora and fauna (i.e., organisms) or biotic
processes of a region being connected or being able to move unimpeded.

Blue Books: United States Fish and Wildlife Service habitat assessment models.

Brush/Grassland: Grassland areas dominated by graminoid or herbaceous vegetation and shrub/scrub
areas dominated by shrubs less than five meters tall with shrub canopy typically greater than 20 percent
of total vegetation, including true shrubs, young trees in an early successional stage, or trees stunted
due to harsh environmental conditions. Includes those areas in the Eastern United States that commonly
are called brush lands (Anderson et al., 1976).

Buffalo-Red River Watershed District (BRRWD): The Buffalo-Red River Watershed District is a political
local government unit which issues permits for a wide variety of construction activities that affect the
water resources of the District. Located in northwest Minnesota, the district covers approximately 1,785
square miles that is one of the ten major watersheds in the Red River Basin. (http://www.brrwd.org/).

City of Oxbow, Village of Hickson, and Bakke Subdivision (OHB) Ring Levee: A ring levee that
encompasses the City of Oxbow, the Village of Hickson, and the Bakke Subdivision.

Class | Dam: A dam (defined in Minnesota Rules, part 6115) whose failure, misoperation, or other
occurrences or conditions would probably result in any loss of life or serious hazard, or damage to
health, main highways, high-value industrial or commercial properties, major public utilities, or serious
direct or indirect, economic loss to the public. (https://www.revisor.mn.gov/rules/?id=6115.0340)

Collector Roadway: Provides a less highly developed level of service at a lower speed for shorter
distances by collecting traffic from local roads and connecting them with high-capacity arterial roads.
(http://www.fhwa.dot.gov/environment/publications/flexibility/ch03.cfm)
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Comstock Ring Levee: A ring levee that would be constructed around the city of Comstock, Minnesota,
to provide protection from flood inundation as a result of Project operation. Applies to the Project
scenario only.

Concrete Baffle: A concrete portion of a water control structure that dissipates energy in the water
flowing through the structure.

Conditional Letter of Map Revision (CLOMR): A CLOMR is the Federal Emergency Management
Agency’s (FEMA) comment on a proposed project that would, upon construction, affect the hydrologic
or hydraulic characteristics of a flooding source and thus result in the modification of the existing
regulatory floodway, the effective BFEs, or the Special Hazard Area (SFHA). The letter does not revise an
effective National Flood Insurance Program (NFIP) map; it does indicate whether the project, if built as
proposed, would be recognized by FEMA.

Conditional Use Permit: A conditional use permit is a document a regulatory unit of government issues
to grant a conditional use when the general and specific ordinance standards have been met by the
applicant. The use is allowed by the permit only if the special concerns are addressed as set forth in the
zoning ordinance. Conditional use permits are authorized under state law.
(http://www.Imc.org/media/document/1/conditionalusepermits.pdf?inline=true)

Connecting Channel: The connecting channel between the Red River of the North and the diversion inlet
control structure.

Construction Footprint: Portions of the Project that would result in a direct impact from disturbance
during Project construction, such as excavation, piling of earthen material, and equipment movement. In
general these areas include the diversion channel, connecting channel, excavated material berms, and
embankments.

Control Structure: A structure in the water management system that conveys water, controls the
direction or rate of flow, maintains a desired water surface elevation, or measures water.

Cover Type: A general term referring to the specific land cover of an area.

Cropland: Land used for growing crops, which are typically associated with cultivated, agricultural crops,
such as corn and soybeans.

Cubic Feet Per Second (cfs): The rate of flow representing a volume of one cubic foot passing a given
point in one second.

Cumulative Potential Effects: The effect on the environment that results from incremental effects of the
Project in addition to other projects in the environmentally relevant area that might be reasonably
expected to affect the same environmental resources. This includes planned future projects or for which
a basis of expectation has been laid, regardless of what person undertakes the other projects or what
jurisdictions have authority over the projects (Minnesota Rules part 4410.0200 subpart 11a).

Cyprinids: Any of numerous, often small, freshwater fishes of the family Cyprinidae, which includes the
minnows, carps, and shiners.

Dam: Any artificial barrier, together with appurtenant works (required components), capable of
impounding water, typically with a height greater than six feet and a storage capacity in excess of 15-
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acre feet (Minnesota Rules, part 6115.0320). Under the Project and Northern Alignment Alternative
scenarios, the dam is considered the three control structures (structures designed to control flood
waters), an earthen tieback embankment, and overflow embankment.

Dam Owner: The owner or lessee of the property to which the dam is attached, unless the dam is
sponsored by a governmental agency which would be responsible for operation and maintenance of the
dam, in which case that sponsoring agency shall be considered the owner (Minnesota Rules, part
6115.0320) (https://www.revisor.mn.gov/rules/?id=6115.0320). For the Project, the Diversion Authority
and/or non-Federal Sponsor would be the dam owner. The dam owner is responsible for all operation,
maintenance, repair, rehabilitation and replacement of the dam. The non-Federal sponsor would apply
for any applicable permits that are required for construction and would be responsible for implementing
required mitigation.

Degradation: Erosion of the quality of natural environment caused, directly or indirectly, by human
activities. (http://www.businessdictionary.com/definition/environmental-degradation.html)

Detritivorous: Of an organism (as an earthworm or a fungus) that feeds on dead and decomposing
organic matter.

Drain 14: A drainage ditch which runs generally south to north from Davenport, North Dakota to the
Maple River.

Drayton Dam: A dam on the Red River located near Drayton, North Dakota, approximately 125 miles
downstream of the project area.

Easement: An interest in land owned by another that entitles its holder to a specific limited use.

Ecological Classification System (ECS): Developed by the Minnesota Department of Natural Resources
(MNDNR) and United States Forest Service, ecological land classifications are used to identify, describe,
and map progressively smaller areas of land with increasingly uniform ecological features, including
climate, geology, topography, soils, hydrology, and vegetation.

Electronic Data Access (EDA): The Minnesota Pollution Control Agency’s database system that allows
users to view and download environmental data that is collected and stored by the agency and its
partner organizations.

Embankment: A mound or earthen material, typically created from placement and compaction of soil,
sand, clay and/or rock, to form a barrier to water seepage. Embankments can be used to form dams or
created to form walls on the outside of man-made water channels. The Project would include the
overflow embankment along Cass County Highway 17 and the tieback embankment to form the staging
area.

Endangered Species: A species that is threatened with extinction throughout all or a significant portion
of its range.

Energy Dissipation Chambers: A device constructed in a waterway to reduce the kinetic energy of fast
flowing water. (Technical Manual: Outlet Works Energy Dissipaters: Best Practices for Design,
Construction, Problem Identification and Evaluation, Inspection, Maintenance, Renovation, and Repair.
FEMA P-679/June 2010.)
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Environmental Assessment Worksheet (EAW): Provides information about a project that may have the
potential for significant environmental effects. The EAW is prepared by the Responsible Governmental
Unit (RGU) or its agents to determine whether an Environmental Impact Statement should be prepared.
If and EIS is to be prepared, the EAW serves as the basis to begin the scoping process for the EIS and
becomes known then as the Scoping EAW. (https://www.revisor.leg.state.mn.us/rules/?id=4410.1000).

Excavated Material Berms (EMB): A small hill or mound of dirt or sand created from earthen material
that was excavated for creation of the diversion channel.

Exceptional Use Threshold: High quality waters with fish and invertebrate communities at or near
undisturbed conditions.

Extirpation: To destroy or remove completely, as a species from a particular area, region, or habitat.
Compare to Extinction. (http://www.ecologydictionary.org/EXTIRPATION)

Fargo Gage: United States Geological Survey stream gage in Fargo, North Dakota.

Fargo-Moorhead Metropolitan Area: The urbanized and rural area within and surrounding the cities of
Fargo and Moorhead specific to the United States Army Corps of Engineers’ and Diversion Authorities’
study and focus area for the Fargo-Moorhead Metro Flood Risk Management Feasibility Study. This area,
which would include all of Cass and Clay counties, is larger area than the Fargo-Moorhead urban area.

Fargo-Moorhead urban area (F-M urban area): The urbanized area within and surrounding the cities of
Fargo and Moorhead.

Fee acquisition: Purchase of land or of an interest of land for a monetary amount.

Federal Emergency Management Agency (FEMA) Region V: FEMA Region V is comprised of lllinois,
Indiana, Michigan, Minnesota, Ohio, and Wisconsin. (https://www.fema.gov/region-v-il-mi-mn-oh-wi)

FEMA Region VIII: FEMA Region VIl is comprised of Colorado, Montana, North Dakota, South Dakota,
Utah, and Wyoming. (http://www.fema.gov/region-viii-co-mt-nd-sd-ut-wy)

Federally Recommended Plan (FRP): The FRP (Supplemental Environmental Assessment, USACE 2013) is
the Locally Preferred Plan (LPP) described in the Final Feasibility Report/Environmental Impact
Statement (USACE 2011) that was further modified in the Supplemental Environmental Assessment
(USACE 2013). The FRP is presented as the Project within this Environmental Impact Statement.

Final Scoping Decision Document (FSDD): A companion to the Scoping EAW prepared for the Project.
The purpose of a FSDD is to identify those project alternatives and environmental impact issues that
would be addressed in the Environmental Impact Statement. The FSDD also presents a tentative
schedule of the environmental review process. The State FSDD was completed on February 10, 2014.

Flap Gates: Gates that prevent water from backing up out of the diversion channel after the local
peaks have passed.

Flood: A general and temporary condition of partial or complete inundation of two or more acres of
normally dry land area or of two or more properties (at least one of which is the policyholder's
property) from:

e Overflow of inland or tidal waters; or
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e Unusual and rapid accumulation or runoff of surface waters from any source; or
e  Mudflow. (https://www.fema.gov/national-flood-insurance-program/definitions)

Flood Crest Elevation: The highest stage or level of a flood as it passes a particular location. Gages along
a river record the level of water, and the highest level record at each gage is the crest for that gage.

Flood Risk: The chance of an area to flood.

Flood Stage: An established gage height for a given location above which a rise in water surface level
begins to create a hazard to lives, property, or commerce. The issuance of flood advisories or warnings is
linked to flood stage. Not necessarily the same as bankfull stage.

Floodplain: Any land area susceptible to being inundated by flood waters from any source.

Floodplain Forest: A lowland forest deciduous habitat, included as a separate Type 1 wetland cover
type.

Floodproofing: Any combination of structural and nonstructural additions, changes or adjustments to
structures, which reduce or eliminate risk of flood damage to real estate or improved real property,
water and sanitation facilities or structures with their contents.

Floodwalls: A wall built along a shore or bank to protect an area from floods.

Flowage Easement: A flowage easement provides the legal ability to inundate property as part of the
operation of the Project. Value of a flowage easement on an individual property would follow the
Federal/United States Army Corps of Engineers (USACE) process and would be determined by appraisal.
Factors that would be considered are depth, duration, frequency of additional flooding, and the highest
and best use of the property. USACE policy defines a flowage easement as a one-time payment made at
the time that the easement is acquired.

Fluvial Geomorphology: The study of steam channels, substrate, bank stability, flow characteristics and
features or events influential in altering the river and its floodplain.

Formal Section 7 Consultation: The Endangered Species Act directs all federal agencies to work to
conserve endangered and threatened species and to use their authorities to further the purposes of the
Act. Section 7 of the Act, called "Interagency Cooperation," is the mechanism by which Federal agencies
ensure the actions they take, including those they fund or authorize, do not jeopardize the existence of
any listed species. (http://www.fws.gov/midwest/endangered/section7/section7.html)

Freeboard: An additional amount of height above the Base Flood Elevation (BFE) used as a factor of
safety (e.g., 2 feet above the Base Flood) in determining the level at which a structure's lowest floor
must be elevated or flood proofed to be in accordance with state or community floodplain management
regulations.

General Use Threshold: Waters with good fish and invertebrate communities that meet or should meet
minimum goals.

Glochidia: Larvae expelled from a female mussel, which find a host fish where they attach to fish gills or
fins.
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Headcutting: the process of a stream to create an erosional feature where an abrupt vertical drop
occurs, which typically resembles a very short cliff or bluff. If left to natural processes, the headcut
would likely migrate upstream.

Historic Building: Any building that is:

e Listed individually in the National Register of Historic places (a listing maintained by the
Department of the Interior) or preliminarily determined by the Secretary of the Interior as
meeting the requirements for individual listing on the National Register; or

e Certified or preliminarily determined by the Secretary of the Interior as contributing to the
historical significance of a registered historic district or a district preliminarily determined by the
Secretary of the Interior to qualify as a registered historic district; or--Individually listed in a state
inventory of historic places in states with preservation programs that have been approved by the
Secretary of the Interior; or--Individually listed on a local inventory of historic places in
communities with historic preservation programs that have been certified either:

O By an approved state program as determined by the Secretary of the Interior; or
0 Directly by the Secretary of the Interior in states without approved programs.

Historic Property: Any prehistoric or historic district, site, building, structure, or object included in, or
eligible for inclusion in, the National Register of Historic Places maintained by the Secretary of the
Interior. This term includes artifacts, records, and remains that are related to and located within such
properties. The term includes properties of traditional religious and cultural importance to an Indian
tribe that meet the National Register criteria (36 CFR 800.16(1)(1)).

Hydrology: The science dealing with the origin, distribution, and circulation of waters of the earth such
as rainfall, streamflow, infiltration, evaporation, and groundwater storage.

Impact: Any change to the environment, whether adverse or beneficial, resulting from an activity (can
be direct or indirect).

Impacted Areas: A location that would experience change to the environment, whether adverse or
beneficial, resulting from the Project.

Impervious Surfaces: Mainly artificial surfaces—such as pavements (roads, sidewalks, driveways and
parking lots) that are covered by impenetrable materials such as asphalt, concrete, brick, and stone--and
rooftops. (http://encyclopedia.thefreedictionary.com/Impervious+surface)

In-Town Levees: Floodwalls and levees located in the cities of Fargo, North Dakota and Moorhead,
Minnesota.

Index of Biotic Integrity (IBI): The stream IBI integrates information from individual, population,
community, and ecosystem levels into a single ecologically based index of water resource quality (Karr,
1981). The IBl is a numerical index that is comprised of various measures of the biological community
(called metrics) that are assigned a score (typically 0-10) based on their deviation from reference and
summed to provide an integrative expression of site condition. It has been used to express the condition
of fish, macroinvertebrate, algal, and terrestrial assemblages throughout the U.S. and in each of five
major continents. (http://www.pca.state.mn.us/index.php/view-document.html?gid=21164)

Infrastructure: The basic equipment and structures necessary for economic activity and development.
Public infrastructure includes roads, power and water supplies, and other structures that provide utility,
such as pipelines, bridges, and buildings.
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Inundation: To flood, cover, or overspread with water. (http://www.merriam-
webster.com/dictionary/inundation)

Inundation Area: Applies to any flooded area, regardless of depth, under existing, Project or Northern
Alignment Alternative (NAA) conditions within the project area.

Invasive Species: A broad term used to define animal or aquatic plant species that is non-native and
have been found to be invasive, under the federal definition or are regulated under invasive species law,
to the ecosystem under consideration and whose introduction causes or is likely to cause economic or
environmental harm or harm to human health (Executive Order 13112, Appendix 1, 1999) and
encompasses all species, including plants and animals, terrestrial or aquatic.

Junk Vehicles: An abandoned, non-functional vehicle.

Jurisdictional: The United States Army Corps of Engineers (USACE) determines jurisdiction by
documenting: connections of waters and wetlands to downstream navigable waters; interstate
commerce connections; and adjacency of wetlands to other waters. Waters of the United States are
protected under the Clean Water Act of 1972.

Key Habitat: Those habitats that are most important to Minnesota’s Species of Greatest Conservation
Need (SGCN) and are identified with discrete ecological boundaries. Specifically, those habitats 1) used
by the greatest number of SGCN, 2) changed the most over the past 100 years, 3) having a high
percentage of habitat specialist SGCN, or 4) having been identified as important stream segments by The
Nature Conservancy. Key Habitats are equivalent to Landscape Components in North Dakota.

Keystone Species: A plant or animal species that plays a unique and crucial role in the way an ecosystem
functions. Without keystone species, the ecosystem would be dramatically different or cease to exist
altogether. (http://education.nationalgeographic.org/encyclopedia/keystone-species/)

Lands and Damages, and Construction Costs: Expenses related to land acquisitions, damage
compensation, and construction of the Project and as applicable to Project alternatives.

Landscape Component: Areas in North Dakota that historically support Species of Conservation Priority
and are identified with discrete ecological boundaries. Landscape Components are equivalent to Key
Habitats in Minnesota.

Left-Bank: Left side of a stream channel when facing downstream.

Less Than Significant Effect: An effect that is predicted to be below an identified threshold and/or an
effect that was determined by the lead agencies to not have a magnitude that is great based on the
context and intensity of that effect.

Letter of Map Revision (LOMR): An official amendment to the currently effective Federal Emergency
Management Agency (FEMA) map. It is issued by FEMA and changes flood zones, delineations and
elevations. (https://www.fema.gov/letter-map-revision)

Levee: An embankment or structure used to prevent flood waters from affecting a specific location.
(http://www.merriam-webster.com/dictionary/levee)

Level | Species: Species having a high level of conservation priority because of declining status either in
North Dakota or across their range; or a high rate of occurrence in North Dakota constituting the core of
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the species’ breeding range, but are at-risk range wide, and funding other than State Wildlife Grants is
not readily available to them. (http://gf.nd.gov/magazines/north-dakota-species-conservation-

priority/level-1)

LiDAR: Light Detection and Ranging (LiDAR) is a remote sensing technology that collects 3-dimensional
point clouds of the Earth’s surface. The technology is used for a wide range of applications including
high-resolution topographic mapping and 3-dimensional surface modeling as well as infrastructure and
biomass studies. (https://Ita.cr.usgs.gov/LIDAR)

Lithophile: Simple lithophilic spawners are fish that require clean coarse substrates for spawning. Their
absence or low numbers indicates the quality of the substrates is degraded, likely due to siltation.
(Konrad Schmidt and Philip Talmage. Minnesota Department of Natural Resources. Special Publication
No. 156, Oct 2001. “Fish Community Surveys of Twin City Metropolitan Streams”)

Littoral Zone: The portion of a lake that is less than 15 feet in depth (MNDNR/MPCA); extends from the
shoreline of a lake and continues to depth where sufficient light for plant growth reaches the sediments
and lake bottom (University of Minnesota Extension).

Locally Preferred Plan (LPP): The LPP is the plan that, in the opinion of the non-Federal sponsors, best
met the needs of the local community. The LPP was presented as the ND20K Diversion in the Final
Feasibility Report/Environmental Impact Statement (FFREIS) (USACE 2011) and became the USACE’s
Selected Plan during the development of the FFREIS. The Supplemental Environmental Assessment
(USACE 2013) identified the LPP (the Selected Plan) as the Federally Recommended Plan (FRP) for the
USACE which was modified and further evaluated in the Supplemental Environmental Assessment
(USACE 2013) as the Southern Alignment Alternative. The Project has since has been further modified
during the earlier development of the Minnesota environmental impact statement (EIS) and is
presented as the Project in this EIS.

Local Sponsor: Synonymous with "non-Federal sponsor" or "non-Federal interest", the preferred term
being "non-Federal sponsor" by the United States Army Corps of Engineers (USACE). The USACE defines
the "non-Federal sponsor" as a 1) a legally constituted public body (including a federally-recognized
Indian tribe); or 2) a nonprofit entity with the consent of the affected local government that has full
authority and capability to perform the terms of its agreement and to pay damages, if necessary, in the
event of failure to perform. As of the production of this EIS, the "non-Federal sponsors" are the City of
Moorhead, City of Fargo, and Flood Diversion Board of Authority.

Macroinvertebrate: An animal without a backbone living in one stage of its life cycle, usually the nymph
or larval stage, that can be seen with the naked eye.

Map Revision: A change in the Flood Hazard Boundary Map (FHBM) or Flood Insurance Rate Map (FIRM)
for a community which reflects revised zone, base flood or other information. (Federal Emergency
Management Agency)

Meander: Turn or winding of a stream. (http://www.merriam-webster.com/dictionary/meander)

Mobility: The ability to move or be moved freely and easily.

Minnesota Pollution Control Agency Index of Biotic Integrity (IBI) Metric: multiple measures of a
biological community which reflect aspects of the structure, function, or some other measurable
characteristic of the biotic community that responds in a predictable manner to stressors
(http://www.pca.state.mn.us/index.php/view-document.html|?gid=6882) (Fausch, K.D., J. Lyons, J.R.
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Karr, and P.L. Angermeier. 1990. Fish communities as indicators of environmental degradation.
American Fisheries Society Symposium 8:123-144)

Mortality: Death as a result of construction or operation of the Project.

National American Vertical Datum (NAVD) of 1988: A vertical datum is the starting point for
measuring elevations. Datums help determine the height differences between points in the ground.
There are five different vertical datums at various bench marks across the earth—NAVD88 is one of
the five bench marks datums and stands for the North American Vertical Datum of 1988. (National
Oceanic and Atmospheric Administration and Federal Emergency Management Agency)

National Flood Insurance Program (NFIP): The program of flood insurance coverage and floodplain
management administered under the Act and applicable federal regulations promulgated in Title 44
of the Code of Federal Regulations, Subchapter B. (Federal Emergency Management Agency)

National Geodetic Vertical Datum (NGVD) of 1929: National standard reference datum for
elevations, formerly referred to as Mean Sea Level (MSL) of 1929. NGVD 1929 may be used as the
reference datum on some Flood Insurance Rate Maps (FIRMs). (Federal Emergency Management
Agency)

National Heritage Database: A database containing information on rare plants, animals, native plant
communities, and other rare features. (http://www.dnr.state.mn.us/nhnrp/nhis.html)

National Pollutant Discharge Elimination System /State Disposal System (NPDES/SDS) Permit: An
NPDES/SDS Permit is a document that establishes the terms and conditions that must be met when a
facility discharges wastewater to surface or groundwater of the state. The permit is jointly issued under
two programs. The NPDES is a federal program established under the Clean Water Act, aimed at
protecting the nation’s waterways from point and nonpoint sources. In Minnesota, it is administered by
the Minnesota Pollution Control Agency (MPCA) under a delegation from the United States
Environmental Protection Agency (USEPA). The SDS is a state program established under Minnesota
Statutes 2008, section 115. In Minnesota, when both permits are required they are combined into one
NPDES/SDS Permit administered by the state. The permits are issued to permittees discharging to a
surface water of the state.

Natural Levees: A deposit of sand or mud built up along, and sloping away from, either side of the
floodplain of a river or stream. (http://dictionary.reference.com/browse/natural+levee)

Newly Inundated: Applies to areas that do not flood under existing conditions, but are predicted to
flood under Project or NAA conditions.

No Action Alternative (with Emergency Measures): Similar to the Base No Action Alternative, but also
assumes that emergency measures currently being pursued in the project area would continue to be
implemented as necessary due to flooding. Emergency measures, include, but are not limited to,
sandbagging and temporary levees.

Non-Federal Sponsor: The United States Army Corps of Engineers (USACE) defines the "non-Federal
sponsor" as a 1) a legally constituted public body (including a federally recognized Indian tribe); or 2) a
nonprofit entity with the consent of the affected local government that has full authority and capability
to perform the terms of its agreement and to pay damages, if necessary, in the event of failure to
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perform. As of the production of the environmental impact statement, the "non-Federal sponsors" are
the City of Moorhead, City of Fargo, and Flood Diversion Board of Authority.

Non-Residential Building (including hotel/motel): This is a commercial or non-habitational building or a
mixed-use building that does not qualify as a residential building. This category includes but is

not limited to: small businesses, churches, schools, farm buildings (including grain bins and silos),
garages, pool houses, clubhouses, recreational buildings, mercantile buildings, agricultural and industrial
buildings, warehouses, nursing homes, licensed bed and breakfasts and hotels and motels with normal
room rentals for less than six months. (Federal Emergency Management Agency)

Non-Structural Features: Features or measures used to reduce flood risk or provide mitigation, such as
buyout, relocation, or raising individual structures. Non-structural features modify the structures being
impacted by floods rather than modifying the flooding itself.

Non-Degradation Standards: Minnesota water quality standards (Minnesota Rules, part 7050) include
four general components: beneficial uses; numeric standards; narrative standards; and nondegradation.
The nondegradation standards provide extra protection for high quality or unique waters and
outstanding resource value waters (ORVW) to keep them from being degraded.

Noxious weed: A specific regulatory definition applied to invasive plant species. Noxious weeds refer to
invasive/non-native terrestrial plant species regulated by local and state noxious weed laws. OHB Ring
Levee: See City of Oxbow, Village of Hickson, and Bakke Subdivision (OHB) Levee.

Operation and Maintenance (O&M) Plan: Activities performed in accordance with the Operation,
Maintenance, Repair, Rehabilitation, and Replacement (OMRR&R) Manual to operate, maintain and
inspect all components of the Project.

Operation, Maintenance, Repair, Rehabilitation, and Replacement (OMRR&R) Manual: A document
providing specific standards and requirements for operation, maintenance, repair, rehabilitation and
replacement of the Project that would be developed by the United States Army Corps of Engineers
(USACE) prior to Project operation. This manual would be followed by the non-Federal sponsor for the
life of the Project.

Orifice: an opening in a wall or dam through which flow occurs. Orifices may be used to measure or
control rates of flow.

Outfall: The discharge point of a waste stream into a body of water; alternatively it may be the outlet of
a river, drain or a sewer where it discharges into a lake or other body of water.

Overflow Embankment: The structure to be constructed south of the diversion inlet control structure
along Cass County Highway 17 at an elevation lower than the east/west portion of the dam. This portion
of the dam would act as an emergency spillway for extreme events that exceed the 0.2-percent chance
flood (i.e., 500-year flood) event design capacity of the Project. An overflow embankment structure
would be included as part of the Northern Alignment Alternative as well. Design plans were not
available during the development of the EIS, therefore not all direct and indirect impacts have been
evaluated at this time.

Oxbow: A place where a river curves in the shape of a “U.” (http://www.merriam-
webster.com/dictionary/oxbow)
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Oxbow Basin: A place where a river curved in the shape of a “U” and then was cut off from the current
river channel, forming a U-shaped depression.

Passage: The ability for fish and other aquatic organisms to migrate upstream or downstream, on rivers
and tributaries.

Phase | Cultural Resources Survey: An archaeological survey conducted to locate and identify all
archaeological sites within a survey area, estimate size and boundaries of identified sites, evaluate
potential site significance and recommend treatment of identified sites.

Phase Il Cultural Resources Evaluation: Further investigates a specific site identified in the Phase |
survey, including site-specific archival research, intensive surface survey, site mapping and possibly
excavation of test units for the purpose of evaluating that site's eligibility to the National Register of
Historic Places.

Phase lll Cultural Resources Mitigation: Typically involves data recovery of a National Register of
Historic Places (NRHP) eligible site or other archaeologically important site that would be adversely
impacted by a project. For NRHP-eligible architectural properties (buildings and structures), mitigation
typically involves scaled drawings (elevations, planviews, cross-sections), large-format photographs (four
inch by five inch negatives), and a detailed history of the building or structure.

Phase | Environmental Site Assessment (ESA): An investigation of a parcel of land and its associated
structures for potential environmental issues.

Phase Il Environmental Site Assessment (ESA): Provides a more detailed investigation, which involves
chemical analysis of soil and groundwater to detect the presence of hazardous substances and/or
petroleum hydrocarbons.

Piscivorous: Feeding on fishes. (http://www.merriam-webster.com/dictionary/piscivorous)

Planform: The outline of an object when viewed from above.

Pool-Riffle System: Deep and shallow portions of an undulating stream bed. Pools are most easily seen
in a meandering stream where the outer edge of each meander loop is deep and undercut; riffles form
in the shallow water of the short, straight, wide reaches between adjacent loops. The pools and riffles
form sequences spaced at a repeating distance of about five to seven widths of the channel and often
appear in stream development long before the stream produces visible meanders. These patterns are
thought to be associated with a form of wave phenomenon and may be initiated by a single gravel patch
in a channel; the first channel deviation requires an overcompensation of counter-deviation and sets off
a chain reaction type of development. Pools and riffles are present in nearly all perennial channels
where the size of the bed material is greater than coarse sand, and they are relatively stable in their
position along the channel. At low water stages, the pools generally have a smooth surface while the
riffles may show white water. Rapids, similar formations that show white water at all stages of flow, are
common in bedrock channels, are generally composed of boulders, and are more random in distribution
along channel. (http://www.britannica.com/science/pool-and-riffle)

Preferred Alternative: The United States Army Corps of Engineers (USACE) and Diversion Authority’s
desired project (discussed as the Project in this Environmental Impact Statement (EIS) that meets the
purpose and need, is feasible, and gives consideration of the effects to the environment. The Federal
Council of Environmental Quality regulations require federal agencies to identify an agency-preferred
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alternative in the federal environmental review process. The Minnesota State EIS process does not
identify a preferred alternative, but rather includes a proposed project, and applicable project
alternatives for evaluation. This term is used in the federal environmental review process. The
Minnesota State environmental impact statement does not identify a preferred alternative, but rather
includes the Proposed Project and applicable Project alternatives.

Project: The Fargo-Moorhead Metropolitan Area Flood Risk Management Project, as currently designed
at the time of the State EIS publication, includes the Project footprint and associated components, and
the staging area.

Project Footprint: Comprised of the diversion channel, connecting channel, excavated material berms,
shallow drainage ditches outside of the berms, tieback embankment, overflow embankment, control
structures in the Red and Wild Rice Rivers, and aqueducts structures in the Maple and Sheyenne Rivers.

Propagules: A vegetative structure (e.g., a bud, sucker, or spore) that can become detached from a plant
and give rise to a new plant (i.e., reproductive material).

Protected Area: The area within which flood risk is reduced, such as downstream of the tieback
embankment (the F-M urban area) or within the Oxbow/Hickson/Bakke (OHB) ring levee.

Recognized Environmental Condition (REC): The presence or likely presence of any hazardous
substances or petroleum products in, on, or at a property that have the potential to release into the
environment, and therefore, pose a threat due to the potential for contamination of soil, groundwater,
or surface water. (American Society for Testing and Materials (ASTM) 2013)

Red River Basin Commission (RRBC): An organization whose mission is to develop a Red River Basin
integrated natural resources framework plan; to achieve commitment to implement the framework
plan; and to work toward a unified voice for the Red River Basin. The RRBC has offices in Moorhead,
Minnesota, and Winnipeg, Manitoba. The RRBC is not a local government unit.
(http://www.redriverbasincommission.org/index.html)

Residual Risk: Exposure to loss that remains after structural or non-structural flood management
measures have been countered, factored in. ( http://www.businessdictionary.com/definition/residual-
risk.html)

Return Period: The average number of years between floods of a certain size is the recurrence interval
or return period. The actual number of years between floods of any given size varies a lot because of
natural variability. (https://water.usgs.gov/edu/100yearflood.html)

Right Bank: Right side of stream channel when facing downstream.

Ring Levee: An embankment that is designed to surround a feature or specific area for preventing
flooding to a given area. (http://www.merriam-webster.com/dictionary/levee)

Riparian Floodplain: A bottomland, deciduous or deciduous-conifer forest community occupying low-
lying areas adjacent to streams and rivers of third order or greater, and subject to periodic over-the-
bank flooding and cycles of erosion and deposition (i.e., floodplain forest).

Rock-ramps: A passage for surplus water to run over or around an obstruction (as a dam) created with
rocks.
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Rosgen Level ll: A classification described as a morphological description of Stream types A1-A6 to G1-
G6 developed by Dave Rosgen. (http://www.fgmorph.com/fg 4 21.php)

Rosgen Level lll: A classification described as a Stream State or condition for Stream Types earlier
characterized in Level 2 as developed by Dave Rosgen. (http://www.fgmorph.com/fg 4 22.php)

Schumm Stream Classification: Nine subclasses of river channels defined on the basis of channel
stability and the dominant mode of sediment transport developed by S.A Schumm.
(http://pubs.usgs.gov/circ/1963/0477 /report.pdf)

Sensitive Species: Those species which are often the first to decline in environments that experience
anthropogenic disturbance and associated environmental stressors (Sandberg, 2014).

Shear Stress: The force applied by flowing water parallel to the stream bed (or bank).
(http://www.phillywatersheds.org/what were doing/waterways assessment/FGM)

Sheyenne River Diversion: A system of two existing diversion channels that divert the Sheyenne River
around Horace and West Fargo, North Dakota.
(http://www.westfargond.gov/Home/Departments/PublicWorks/FloodInformation/SheyenneDiversion.
aspx)

Significant effect: An effect that is predicted to be above an identified threshold and/or an effect that
was determined by the lead agencies to have a magnitude that is great based on the context and
intensity of that effect.

Significant Nexus: A connection affecting the biological integrity of an adjacent federal navigable water.

Sinuous: A stream pattern that appears to meander back and forth along its corridor in a wavy form.
(http://www.merriam-webster.com/dictionary/sinuous)

Special Flood Hazard Area (SFHA): An area having special flood, mudflow or flood-related erosion
hazards and shown on a Flood Hazard Boundary Map (FHBM) or a Flood Insurance Rate Map (FIRM)
Zone A, AO, A1-A30, AE, A99, AH, AR, AR/A, AR/AE, AR/AH, AR/AO, AR/A1-A30, V1-V30, VE or V. For the
purpose of determining Community Rating System (CRS) premium discounts, all AR and A99 zones are
treated as non-SFHAs. (FEMA)

Species of Special Concern: Although the species is not categorized as endangered or threatened, it is
extremely uncommon in Minnesota, or has unique or highly specific habitat requirements and deserves
careful monitoring of its status. May include species that were once threatened or endangered but now
have increasing or protected, stable populations.

Spoil Piles: excavated materials consisting of topsoil or subsoils that have been removed and
temporarily stored during the construction activity. (https://www.michigan.gov/documents/deg/deq-
wb-nps-sp 250905 7.pdf)

Staging Area: A defined area immediately upstream of the dam. When the Project is operated, water
would be temporarily detained in the staging area to minimize impacts downstream. The staging area
encompasses the area where the Project increases the 100-year flood water surface elevation by
approximately one foot or more over existing conditions and encroachment must be prevented to
preserve operability of the Project. The staging area is a Project component that is being used as a

Fargo-Moorhead Flood Risk Management Project May 2016
Final Environmental Impact Statement Page xxxv


http://www.fgmorph.com/fg_4_21.php
http://www.fgmorph.com/fg_4_22.php
http://pubs.usgs.gov/circ/1963/0477/report.pdf
http://www.phillywatersheds.org/what_were_doing/waterways_assessment/FGM
http://www.westfargond.gov/Home/Departments/PublicWorks/FloodInformation/SheyenneDiversion.aspx
http://www.westfargond.gov/Home/Departments/PublicWorks/FloodInformation/SheyenneDiversion.aspx
http://www.merriam-webster.com/dictionary/sinuous
https://www.michigan.gov/documents/deq/deq-wb-nps-sp_250905_7.pdf
https://www.michigan.gov/documents/deq/deq-wb-nps-sp_250905_7.pdf

management tool for land use/development and application of mitigation by the United States Army
Corps of Engineers (USACE), such as property acquisition, easements, and programmatic agreements,
and it does not constitute the total area affected by Project operation.

Taxa: Species.
Temporal Loss: The time it takes to re-establish vegetation, such as floodplain, that was lost due to
disturbance. Temporal loss is greater the longer it takes to re-establish previously established

vegetation.

Threatened Species: Those likely to become endangered in the foreseeable future throughout all or a
significant portion of its range within Minnesota.

Tieback Embankment: The embankment constructed between the diversion inlet control structure, the
Wild Rice River control structure, the Red River control structure and high ground in Minnesota.

Tolerant: Species that can withstand a broader range of diversity conditions in comparison to a sensitive
species. (http://www.epa.gov/caddis/pecbo_intro4.html)

Turbidity: The measure of the relative clarity of a liquid. (https://water.usgs.gov/edu/turbidity.html)

Uncontrolled Inlets: Inlets without flap gates.

Wadeable Stream: Streams, creeks and small rivers that are shallow enough to be sampled using
methods that involve wading into the water. They typically include waters classified as 1st through 4th
order (and sometimes 5th) in the Strahler Stream Order classification system (based on the number of
tributaries upstream). (http://water.epa.gov/type/rsl/monitoring/streamsurvey/web ga 06.cfm#1)

Waters of the State: Waters of the State for Minnesota regulatory agencies are defined in Minnesota
Statute 2008, section 115.01, subdivision 22 as “all streams, lakes, ponds, marshes, watercourses, ...and
all other bodies or accumulations of water...which are within...the state or any portion thereof..” also
referred to as Public Waters.

Watershed: A geographic area from which water is drained by a river and its tributaries to a common
outlet. A ridge or drainage divide separates a watershed from adjacent watersheds.

Weir: A low wall or dam built across a stream or river to raise the level of the water or to change the
direction of its flow.

Wetlands: Lands transitional between terrestrial and aquatic systems where the water table is usually at
or near the surface or the land is covered by shallow water.
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Introduction

The Flood Diversion Board of Authority (Diversion Authority) is proposing to construct the Fargo-
Moorhead Flood Risk Management Project (Project) with an estimated cost of $1.8 billion (October 2011
dollars). The Project is an approximately 30-mile long diversion channel on the North Dakota side of the
Fargo-Moorhead (F-M) urban area (cities of Fargo, Moorhead, and surrounding high-population density
cities), including a 6-mile long connecting channel, an overflow embankment, and tieback embankment
with control structures on the Wild Rice River and Red River. The Project also consists of environmental
mitigation projects, which would be located inside and outside the project area (ES Figure 1). When
operated, the Project would divert a portion of the Red River flow upstream of the F-M urban area,
intercept flow at the Wild Rice, Sheyenne, Maple, Lower Rush and Rush Rivers, and return it to the Red
River downstream of the F-M urban area. Project operation would result in an approximately 32,000-
acre upstream staging area. Because the Project includes the construction of a Class | dam (i.e.,
embankment system and control structures), an environmental impact statement (EIS) is required under
Minnesota Rules, part 4410.4400, subpart 18.

This Executive Summary (ES) describes the process of developing the EIS, including other alternatives to
the Project that were considered based on evaluation criteria, environmental analysis, and in
accordance with Minnesota Rules, part 4410.2300. The ES provides an overview of the Project, its
alternatives, potential environmental and socioeconomic effects, and mitigation and monitoring
measures proposed or recommended to minimize potential environmental impacts.
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Introduction (continued)

ES Figure 1 Project Location Map
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Environmental Review Process

What is the need for this Environmental Impact Statement?

An EIS is mandatory for the Fargo-Moorhead Flood Risk Management Project (Project) pursuant to
Minnesota Rules, part 4410.4400, subpart 18, which requires preparation of an EIS for proposed
construction of a Class | dam. The control structures and embankment features of the Project meet the
definition of a Class | dam under Minnesota Dam Safety program rules (Minnesota Rules, part
6115.0340). Any embankment upstream of the control structure that is at or below the elevation of the
top of the dam and impounds water due to the presence of the control structure would be considered
to be part of the dam.

The Minnesota Department of Natural Resources (MNDNR), as the Responsible Governmental Unit
(RGU), has prepared an EIS to evaluate the proposed project in accordance with the Minnesota
Environmental Policy Act (MEPA), Minnesota Statutes, section 116D. This EIS was developed to meet
applicable requirements of Minnesota Rules,

part 4410 (Environmental Quality Board; ES Diagram 1 Environmental Impact Statement Process
Environmental Review Program) that
govern Environmental Review in Minnesota. Fargo-Moorhead Flood Risk Management Project
General Environmental Impact Statement Process
The purpose of an EIS is to:
e Evaluate the project’s potentially Notice of Intent
significant environmental effects;
e Consider reasonable alternatives; v
e Explore mitigation measures for Minimum Scoping Process
reducing adverse effects; 30-Day Public Comment April 2013 - Feb. 2014
e Provide information to the public l
and project decision-makers; and
e To aid in making permit decisions. Draft EIS Minimum
September 2015 30-Day P:::iizgomment
The EIS is intended to provide information
to units of government on the l
environmental and socioeconomic impacts
of a proposed project before approvals or Minimum Final EIS
necessary permits decisions are made and 10-Day P:::'iz:mme"t May 2016
to identify measures necessary to avoid,
reduce, or mitigate adverse environmental i
effects. The EIS is not a means to approve or
disapprove a project; however, the EIS Determination of Adequacy
needs to be completed and determined to TBD
be adequate prior to permit approvals.
Minnesota Rules require that an EIS include

at least one alternative of each of the
following types, or provide an explanation of why no alternative is included in the EIS (Minnesota Rules,
part 4410.2300, item G): alternative sites, alternative technologies, modified designs or layouts,
modified scale or magnitude, and alternatives incorporating reasonable mitigation measures identified
through public comments. The alternative of no action is also required to be addressed in the EIS. The
Project alternatives are evaluated in the EIS.
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Environmental Review Process (continued)

What is the public’s role in this environmental review process?

Public comment periods are included as part of the EIS process that allow public and local governments
the opportunity to participate in the EIS process. This Final EIS was published and circulated in
accordance with the rules and requirements of Minnesota Rules (EQB Rules), part 4410. Citizens,
organizations, tribal entities, and government entities are given a comment period (slightly over 30
days) in which to submit written comments on the Fargo-Moorhead Flood Risk Management Project
Draft EIS. Additionally, a public meeting was held in Moorhead, Minnesota on October 14, 2015 to
present information on the Draft EIS, answer questions, and provide a forum for oral and written public
comments. Substantive comments received have been taken into account in assessing potential Project
impacts and potential mitigation for the EIS. Responses to substantive comments have been prepared
and are included in the Final EIS. The MNDNR will receive comments on the adequacy of the EIS during a
second, minimum 10-day public comment period, after which, the MNDNR will make a determination of
EIS adequacy.

Environmental Impact Statement Development

MNDNR, as the Responsible Governmental Unit (RGU), developed and prepared this EIS, which
evaluated the Project in accordance with the Minnesota Environmental Policy Act (MEPA) (Minnesota
Statutes 2008, section 116D), and the rules governing the environmental review process, included in
Minnesota Administrative Rules, part 4410. Utilization of the existing federally prepared environmental
review documents was done as required by Minnesota Rules, part 4410.3900, subpart 3, which allows
for the substitution of federal documents for state environmental review documents, insofar as the
applicable documents satisfy the state level environmental review information needs as established
through Minnesota Rules, part 4410 and the EIS scoping process.

In July 2011 the USACE, with cooperation from the City of Fargo and the City of Moorhead (non-Federal
sponsors), issued a Final Feasibility Report and Environmental Impact Statement (FFREIS) for the Project.
The USACE’s Record of Decision (ROD) was issued in April 2012. The USACE designated the Locally
Preferred Plan (LPP) as its Selected Plan, or Federally Recommended Plan. The MNDNR submitted
comments on the federal Draft EIS, federal Supplemental Draft EIS and the FFREIS.

In April 2013, the MNDNR issued the Scoping Environmental Assessment Worksheet (SEAW) and Draft
Scoping Decision Document (DSDD) for the Project (ES Diagram 1). Public review of and comment on the
Scoping EAW and DSDD was conducted in accordance with Minnesota Rules, part 4410.2100. The
scoping documents were made available for public comment from April 15 to May 15, 2013, with a
notice of availability in the April 15, 2013, EQB Monitor. A public information meeting was held in
Moorhead on May 8, 2013. The comments received during the scoping period were considered in
making revisions to the DSDD prior to the MNDNR issuing the Final Scoping Decision Document (FSDD)
on February 2014.

In September 2015, the MNDNR issued the Draft EIS for the Project (ES Diagram 1). Public review and
comment on the Draft EIS was conducted in accordance with Minnesota Rules, part 4410.2600. The
Draft EIS was made available for public comment from September 14 through October 28, 2015, with a
notice of availability in the September 14, 2015 EQB Monitor. A public information meeting was held in
Moorhead on October 14, 2015. Comments received during the Draft EIS comment period were
considered when completing the Final EIS. Responses to substantive comments are included as
Appendix L.
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Environmental Review Process (continued)

The FSDD serves as the “blueprint” for preparing the EIS for the Project. The FSDD defines what topics
have been adequately addressed in previous reviews and those that will be included for further analysis
in the EIS. Topics carried forward in the EIS include those that require additional information but are not
likely to be significantly impacted and those topics where there is the potential for significant impacts.

In preparing the FSDD, the MNDNR considered all substantive comments received during the scoping
period to develop the FSDD. Information in the federal Supplemental EA was also incorporated as
applicable as well as any supplemental data or data updates provided from the Project Proposer so that
potential environmental and socioeconomic effects that were identified in the SEAW and DSDD were
described in greater detail in the FSDD. To determine which topics should be included for further
analysis in the EIS, potential issues from the state scoping process were reviewed and compared to the
FFREIS to determine which, if any, additional scoped issues required further evaluation.

The Draft EIS was released for public review on September 14, 2015. The public comment period closed
on October 28, 2015. During the public comment period, a public informational meeting was held on
October 14, 2015 in Moorhead, Minnesota at the Courtyard by Marriott Hotel Conference Center.

Topics Adequately Analyzed in Previous Documents

The following topics were considered to be adequately analyzed in the FFREIS, Supplemental EA and the
MNDNR’s Scoping EAW, including documentation submitted by the project proposer or the USACE after
the USACE Record of Decision. Either the topic is not relevant, the potential impact is so minor that it
will not be addressed in the EIS, or the topic is significant but the FFREIS adequately addresses the
Project’s potential impacts.

e Water surface use e Water quality: wastewaters
e Vehicle related air emissions e Geological hazards and soil conditions
e Stationary source air emissions e Solid wastes, hazardous wastes,
e Water use storage tanks
e Erosion and sedimentation from e Traffic
construction activities e (QOdors, noise and dust
e Water quality: surface water runoff e Visual impacts
Fargo-Moorhead Flood Risk Management Project EIS May 2016
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Environmental Review Process (continued)

No Significant Impacts Expected

The MNDNR determined that the following topics are not expected to present potentially significant
impacts, but would be addressed in the EIS using information beyond that in the FFREIS, Supplemental
EA, and Scoping EAW. These topics include:

e Potential environmental hazards due e Cultural resources
to past site uses e Project hydrology

e Cover types e Socioeconomics analysis

e Fish passage and biological e Dam safety and public waters
connectivity regulations and permitting

e State listed species and special status
species

e Wildlife resources

Potentially Significant Impacts
The MNDNR identified the following topics in the FSDD that may result in potentially significant impacts
and therefore, this EIS will provide additional information beyond what was previously provided in the
FFREIS, Supplemental EA, and Scoping EAW:

e Stream stability

o  Wetlands

e Cold weather impacts on aqueduct function and biotics

e FEMA regulations and the CLOMR process
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Environmental Impact Statement
Participants/Preparers

The Project Team
A project team was established early on in the environmental review process. The Project Team is
comprised of the MNDNR, Diversion Authority, and USACE. The intent of the Project Team was to
provide a coordinated effort between

the entities in gathering, reviewing, The Project Team is comprised of the MNDNR, Diversion
preparing, and disseminating data Authority, and USACE. The MNDNR served as the lead
and information during the state agency in preparing the EIS and facilitating the state EIS
environmental review process. The process.

MNDNR served as the RGU in
preparing the EIS and facilitating the state EIS process. The Diversion Authority and USACE provided data
and information to help inform the EIS. The Project Team reviewed and commented on data and
analyses, EIS evaluations, and draft versions of the EIS document prior to publication and formal public
review.

The Project Team also provided a direct line of communication between the entities, who met on a
regular basis throughout the environmental review process. This collaboration allowed for issue
discussion and regular exchange of data and information.

The Project Proposer

The project proposer is the Diversion Authority. The USACE has partnered with the Diversion Authority
to plan, secure funding for, and construct the Project. Operation and future maintenance of the Project
would be the responsibility of the Diversion Authority and/or other potential non-Federal sponsors.

The Diversion Authority was created by a joint powers agreement between the Cities of Fargo, North
Dakota and Moorhead, Minnesota, along with Cass County, North Dakota, Clay County, Minnesota, the
Cass County Joint Water Resources District, and the Buffalo-Red River Watershed District effective July
11, 2011. The Diversion Authority is led by nine board members from the stakeholder entities. The
purpose of the Diversion Authority is to build and operate a flood diversion channel along the Red River
to reduce the flood risk of the stakeholder communities and counties. Additional information on the
Diversion Authority is available on their website: www.fmdiversion.com.

The Non-Federal Sponsor

Prior to formation of the Diversion Authority, the USACE was brought in by the Cities of Fargo and
Moorhead to help them determine what could be done to reduce flood risk in the metropolitan area.
Together, they worked to create the Fargo-Moorhead Metro Flood Risk Management Feasibility Study
(Feasibility Study) to develop the flood diversion channel project. In order to further advance the
diversion channel concept, the Cities officially partnered with USACE as a non-Federal sponsor and
proceeded with federal environmental review.

The Diversion Authority should not be confused with "local sponsor," which is synonymous with "non-
Federal sponsor." The USACE defines the non-Federal sponsor as 1) a legally constituted public body
(including a federally recognized Indian tribe); or 2) a nonprofit entity with the consent of the affected
local government that has full authority and capability to perform the terms of its agreement and to pay
damages, if necessary, in the event of failure to perform. Fargo and Moorhead were the two non-
Federal sponsors during the Project feasibility study and for the original Design Agreement (executed
September 12, 2011). A Design Agreement Amendment #1 was executed on December 19, 2013 which
added the Diversion Authority as a non-Federal sponsor. Thus, as of the production of the EIS, the non-
Federal sponsors are considered the City of Moorhead, City of Fargo, and the Diversion Authority.

Fargo-Moorhead Flood Risk Management Project EIS May 2016
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Description of the Proposed Project

What is the purpose and need of the Project?

The following purpose and need statements were developed by the Diversion Authority to meet the
needs of the state environmental review process and are not the same as those used in the FFREIS.
The purpose of the Project is to reduce flood risk, flood damages, and flood protection costs related to
flooding in the F-M Metropolitan area. To the extent technically and fiscally feasible, the Project will:

1. Reduce flood risk potential
associated with a long The purpose of the Project is to reduce flood risk potential
history of frequent on local streams, qualify substantial portions of the F-M
flooding on local streams urban area for 100-year flood accreditation, and reduce
including the Red River, flood risk for floods exceeding the 100-year flood or
Sheyenne, Wild Rice (North || greater.
Dakota), Maple, Rush and

Lower Rush Rivers passing through or into the F-M metropolitan area,

2. Qualify substantial portions of the F-M metropolitan area for 1-percent chance flood (i.e.,
100-year flood) accreditation (i.e., meets the standard to be shown on Flood Insurance Rate
Maps as providing protection) by the Federal Emergency Management Agency (FEMA)
under the National Flood Insurance Program; and

3. Reduce flood risk for floods exceeding the 100-year flood or greater, given the importance
of the F-M metropolitan area to the region and recent frequencies of potentially
catastrophic flood events.

The need for the Project is due to the high risk of flooding in the F-M metropolitan area. The Red River,
Wild Rice River, Sheyenne River, Maple River, Lower Rush River, and the Rush River all contribute to the
flood risk. Average annual national economic flood damages in the F-M metropolitan area are estimated
to be more than $51 million. Flooding in the F-M area typically occurs in late March and early April as a
result of spring snowmelt. Flooding poses a significant risk of damage to urban and rural infrastructure
and disrupts transportation throughout the metropolitan area. The F-M urban area is a regional center
for healthcare, education, government, and commerce. Infrastructure at risk in the F-M urban area
includes several regional medical centers, three college campuses, and city and county government
offices.

The Red River has exceeded the National Weather Service flood stage of 18 feet at the United States
Geological Survey (USGS) gage in Fargo (Fargo gage) in 52 of the past 114 years (1902 through 2015),
and recently every year except 2012 from 1993 through 2013. The record-setting Red River flood stage
in 2009 at Fargo was 40.82 feet on the Fargo gage. The hydrologic record of the Red River shows a trend
of increasing magnitude and frequency of flooding in recent decades.

Official estimates vary for the 1-percent chance flood (100-year flood) flow and stage. Up until recently,
the base flood stage (100-year flood) established by the Federal Emergency Management Agency
(FEMA) corresponded to a flood stage of 38.3 feet on the Fargo gage. FEMA has recently revised the
100-year flood stage of 39.3 feet. However, FEMA's effective 100-year flood flow of 29,300 cfs is based
on hydrology that dates to the 1970s. An updated standard hydrologic analysis would increase the 100-
year flood flow from 29,300 cfs to 33,000 cfs, which would increase the 100-year flood stage to
something between 40.7 feet and about 41.5 feet, the exact value depending on levee effectiveness and
a more detailed analysis than has been completed to date for a flow of 33,000 cfs.
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Description of the Proposed Project (continued)

The USACE went beyond a standard hydrologic analysis by engaging a panel of experts (Expert Opinion
Elicitation Panel, or EOEP) in hydrology and climate change to discuss flooding trends in the Red River
basin. The panel concluded that the hydrologic record showed a “dry” period in the early decades of the
20th century and a “wet” period in later years continuing to the present and recommended developing
revised flow frequency curves separately for the dry and wet periods. The EOEP use of the terms “wet
cycle” and “dry cycle” were not intended to imply wet or dry climatic conditions. Rather, the EOEP used
those terms to identify periods of generally lower and higher river flows. The EOEP did not reach any
conclusion about why flows on the Red River at Fargo have been higher since the 1940s. Flood discharge
frequency data (e.g., the 100-year flood discharge) are based on statistical analyses of historical gage
station records when those data are available — not precipitation data.

What is the Proposed Project?
The Project would be located in the F-M area, within an area approximately 12 miles west to six miles
east of the Red River and from 20 miles north to 20 miles south of Interstate 94. The Project primarily
consists of a dam and diversion channel system including the following major components: a tieback
embankment and overflow embankment; excavated channels; diversion inlet control structure;
aqueducts on the Maple and Sheyenne Rivers; control structures on the Red and Wild Rice Rivers; an
upstream flood water staging area (staging area); inlet control structures on tributaries; a rock ramp
diversion outlet structure; the City of Oxbow, Village of Hickson, Bakke Subdivision (OHB) ring levee;
Comstock ring levee; levees and floodwalls in the F-M urban area; non-structural features (such as
buyout, relocation, or raising individual structures); and recreation features (such as multipurpose
trails). The Project also consists of environmental mitigation projects, which would be located inside and
outside the project area.

The Project would create a 30-mile long diversion channel
The dam would extend from high on the west side of the Fargo-Moorhead urban area with a
ground in Minnesota to high ground tieback embankment and control structures spanning the
in North Dakota and would be Wild Rice River and Red River. Project operation would
constructed to connect the Red River, divert a portion of water flow from upstream rivers and
Wild Rice River, and diversion inlet streams into the channel, while creating a staging area
control structures. The dam and upstream of the embankment.
control structures would impound

water in the inundation areas and meet the definition of a Class | dam under Minnesota Rules, part
4410.4400, subpart 18. The dam would be designed to meet USACE dam safety standards.

As proposed, the Project would create a 30-mile long diversion channel on the North Dakota side of the
F-M area. There would be a 6-mile long connecting channel between the Red River and the diversion
inlet control structure. When operated, the Project would divert a portion of the Red River flow
upstream of the F-M urban area, intercept flow at the Wild Rice, Sheyenne, Maple, Lower Rush and
Rush Rivers, and return it to the Red River downstream of the F-M urban area.

Operation of the Project would occur when it becomes known that a stage of 35.0 feet would be
exceeded at the Fargo gage. At this stage, the flow through Fargo would be approximately 17,000 cubic
feet per second (cfs). A flow of 17,000 cfs at the Fargo gage is approximately a 10-percent chance flood
(10-year flood). Operation begins by partially closing the gates at the Red River and Wild Rice River
control structures. Once the gates are partially closed, water would begin to accumulate in the
inundation areas, south of the tieback embankment. Water would not be released through the diversion
inlet control structure gates until the Red River and Wild Rice River control structures are partially
closed. The diversion inlet control structure gates would be opened only after the initial diversion
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Description of the Proposed Project (continued)

tributary (Sheyenne River, Maple River, Lower Rush River, and Rush River) flow peaks have made it to
the diversion.

The Project would be federally-sponsored and would be designed and constructed to federal standards.
The Project would be owned and operated by the non-Federal sponsors. Project operation,
maintenance, and monitoring would be the responsibility of the non-Federal sponsors.

With continual, sufficient funding, construction is expected to take a minimum of eight and one half
years.

Fargo-Moorhead Flood Risk Management Project EIS May 2016
Executive Summary Page ES-10



Description of the Proposed Project (continued)

ES Figure 2 Project Features
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Description of the Proposed Project (continued)

The Project would reduce flood damages and flood risk in the F-M urban area, but it would not
completely eliminate flood risk. The Project would reduce flood stages on the Red River in the cities of
Fargo and Moorhead and would also reduce stages on the Wild Rice, Sheyenne, Maple, Rush and Lower
Rush Rivers between the Red River and the diversion channel. With the Project operational, the stage
from a 100-year flood on the Red River would be reduced from approximately 42.1 feet (assuming
emergency levees confine the flow) to 35.0 feet at the Fargo gage. The following provides a description
of the Project components.

Dam

The dam includes the three control structures (i.e., Red River, Wild Rice, and Diversion Inlet) and
embankments. The control structures are gated structures that span the river to control the
flow of water downstream. The embankments are raised structures constructed of soil and
include the tieback embankment and the overflow embankment.

The length of dam between high ground in Minnesota to the diversion inlet control structure
would be approximately 12 miles (six miles in Minnesota and six miles in North Dakota) and
would be generally in an east/west direction. A four-mile long overflow embankment would be
built south of the diversion inlet control structure along Cass County Highway 17 (a north/south
configuration). This portion of the dam would act as an emergency spillway for extreme events
that exceed the 0.2-percent chance (i.e., 500-year flood).

Red River and Wild Rice River Control Structures

A gated control structure (ES lllustration 1) would be constructed adjacent to the Red River in
Holy Cross Township (Clay County), Minnesota. A similar control structure would be constructed
adjacent to the Wild Rice River in Pleasant Township (Cass County), North Dakota. The
structures would be constructed adjacent to the existing channels in order to keep the sites dry
during construction.

Once the control structures are built, the Red River and Wild Rice River would be rerouted
through the control structures. When operated during flood events, these structures would limit
flows downstream in the natural channels and cause the water to accumulate in the inundation
areas.
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Description of the Proposed Project (continued)

ES lllustration 1 Control Structure Design for the Red River

Source: Diversion Authority, 2015

Connecting Channel

The Project would include a six mile long connecting channel between the Red River and the
diversion inlet control structure. The connecting channel bottom width would be approximately
100 feet and would slope toward the Wild Rice and Red Rivers to drain the inundated areas
when flood flows have receded.

Diversion Inlet Control Structure

The diversion inlet control structure would be located near Cass County Highway 17 and consist
of a 135-foot wide spillway with operable gates to control flows going into the diversion channel
(ES lllustration 2).

ES Illustration 2 Diversion Inlet Control Structure

Source: Diversion Authority, 2015
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Description of the Proposed Project (continued)

Staging Area
The staging area boundary contains 75,000 acre-feet of existing floodplain storage for the 100-

year flood. In order to minimize downstream impacts, an additional 150,000 acre-feet of
storage would be needed. 225,000 acre-feet is the total amount of storage in the staging area
for both the 100-year and the 500-year floods. Roughly 32,000 acres would be required for the
storage needed for Project operation. This required area is generally referred to as the staging
area. Water would begin to pool and inundate behind the dam when the Red and Wild Rice
River control structure gates are partially closed to limit flows through the F-M urban area. Red
River and Wild Rice River control structures would be operated to raise water surface elevations
to approximately 922.2 feet (North American Vertical Datum (NAVD) 88) at the diversion inlet
for all events up to a 500-year flood. The staging area would be regulated so that the required
volume is maintained.

The perimeter of the inundated area within the staging area would experience additional flood
depths of zero to one foot, while the majority of the land within the staging area would see
additional depths greater than one foot. There are some areas within the staging area that
would not become inundated during Project operation. In contrast, there are areas outside of
the staging area that would become newly inundated or would experience additional depths of
flooding as a result of Project operation. The majority of these inundated areas outside the
staging area boundary would experience less than one foot of additional flood depth and are
not considered as part of the required volume for Project operations. The term “staging area” is
used when referring to a Project component as in discussing where mitigation applies. The term
“inundation area(s)” is used to describe any land that becomes flooded, regardless of depth.
“Inundation area” is not tied to use with any specific flood event or to the Project or Project
alternatives.

Diversion Channel

The diversion channel (ES Illustration 3) would start from the diversion inlet control structure
near Cass County Highway 17 and extend approximately 30 miles downstream to its outlet north
of the confluence of the Red and Sheyenne Rivers. The diversion channel would route west of
Horace, North Dakota and then continue north, crossing the Sheyenne, Maple, Lower Rush and
Rush Rivers.
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Description of the Proposed Project (continued)

ES lllustration 3 Diversion Channel Design

Source: Diversion Authority, 2015

The diversion outlet structure, located where the diversion channel returns to the Red River in
Wiser Township (Cass County), North Dakota, would consist of a rock ramp with a crest width of
300 feet designed to allow fish passage (ES lllustration 4).
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Description of the Proposed Project (continued)

ES Illlustration 4 Diversion Outlet Structure

Source: Diversion Authority, 2015

The diversion channel is designed to receive 20,000 cfs for the 100-year flood at the diversion
inlet control structure and additional water from drainages intersected downstream of the inlet
control structure. The diversion is designed to keep the 100-year flood flows below existing
ground elevations as much as practicable to limit impacts to drainage outside the channel. The
diversion channel would have a bottom width of 300 feet and a variable-width, low-flow
channel that has been sized based on sediment transport considerations (ES lllustration 5). The
low-flow channel would meander within a 200-foot belt width within the 300-foot bottom width
from just upstream of the diversion channel outlet to just downstream of the Maple River
aqueduct. The meandering portion of the low-flow channel would also serve as a way of
substituting for the aquatic habitat lost due to the diversion channel construction in the Lower
Rush and Rush River channels between the diversion channel and the Sheyenne River.

ES lllustration 5 Diversion Channel Cross Section

Source: Diversion Authority, 2015

Fargo-Moorhead Flood Risk Management Project EIS May 2016
Executive Summary Page ES-16



Description of the Proposed Project (continued)

The depth of the diversion channel would range from 15 to 25 feet deep excluding the low-flow
channel and 20 to 30 feet deep including the low-flow channel. The side slopes away from the
300-foot bottom width and would be one vertical step to seven horizontal steps. This includes
geotechnical “benches” of 0 to 30 feet wide, as needed, to provide additional stability to meet
the required factors of safety.

Soil excavated from the diversion channel would be placed into excavated material berms
adjacent to the channel to a typical height of 16 feet. The excavated material berms would be as
wide as necessary to contain the excavated material. Portions of the berms on the east side of
the channel would be constructed to serve as levees when the water surface in the channel is
higher than the natural grade. The maximum width of the footprint along the diversion channel
would be approximately one half mile including the diversion channel and excavated material
berms.

Drainage ditches adjacent to the berms would be necessary to intercept local drainage and
direct it to the nearest downstream diversion inlet control structure. The drainage ditches would
run along the exterior excavated material berm toe on both sides of the diversion channel.

Maple River and Sheyenne River Aqueducts

Agqueducts (bridge-like structures that convey water over the diversion channel) would be
constructed for the Maple River (ES lllustration 6) and Sheyenne River that would allow for the
continuous connectivity of these two rivers.

ES lllustration 6 Maple and Sheyenne Rivers Aqueduct Design

Source: Diversion Authority, 2015

During flood events, fixed-crest weir spillways would direct flood flows into the diversion
channel and allow for flows in the diversion channel to pass underneath the aqueducts while
allowing the existing river bankfull (i.e., flows at which water fills the channel without
overtopping the banks — the average recurrence for the Maple River is 1.16 years and 1.67 years
for the Sheyenne River (West 2012)) to continue downstream. The intent of the Sheyenne and
Maple River aqueducts, as planned and operated, would be to maintain biological connectivity
and fish passage in the rivers. The two aqueducts are similar in concept; each includes a grade
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Description of the Proposed Project (continued)

control structure to prevent headcutting on the tributary, an inlet structure to control diversion
of tributary flows, heating components for cold weather operation, and an aqueduct to pass a
limited flow over the diversion channel to maintain the desired downstream flow. The
aqueducts would be constructed off-channel with the river diverted across the aqueduct upon
completion.

Lower Rush River and Rush River Rock Ramps

At the Lower Rush River and Rush River, rock ramps (ES Illustration 7) would be used to
continuously divert the entire flow into the diversion channel. The Lower Rush River and Rush
River would be diverted into the diversion channel and no longer would flow into the Sheyenne
River downstream.

ES lllustration 7 Rush River Rock Ramp Design

Source: Diversion Authority, 2015

Inlets, Ditches, and Smaller Control Structures

Ditches and smaller control structures would be required to accept existing drainages
intersected by the diversion channel. Ditches running outside and parallel to the diversion
channel would direct local drainage to a reasonable number of inlet structure locations. Existing
ditches, field swales, and drain tile would be directed into these parallel ditches. The larger inlet
structures would be open with concrete drop structures or rock ramps like the Lower Rush River
and Rush River. The smaller inlet structures would be culvert structures with flap gates at the
outlet to prevent backflow from the diversion channel after peak flows.

Uncontrolled inlet structures (inlet structures without backflow prevention) would be placed at
drainages that have either natural or manmade levees which would prevent widespread
flooding from diversion channel backflow for events up through the 100-year flood. The project
design purpose is to maintain the existing 100-year flood floodplain in adjacent upstream
drainages.

Oxbow/Hickson/Bakke Ring Levee
Under Project operation, the City of Oxbow, Village of Hickson, and Bakke Subdivision (OHB) in
North Dakota would be inundated up to eight feet during the 100-year flood. A ring levee
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Description of the Proposed Project (continued)

around these communities was proposed by the USACE in the Supplemental EA as a
modification to the Project to address these impacts. The OHB ring levee would be constructed
to the Project operation elevation for the 100-year flood plus four feet of freeboard (ES Figure
3). OHB ring levee construction requires roadway modifications. The existing sanitary sewer
system, water main, and storm sewer system would be modified to accommodate the ring levee
and new residential areas.

Source: HMG, 2015

ES Figure 3 Oxbow/Hickson/Bakke Ring Levee Design
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Description of the Proposed Project (continued)

Comstock Ring Levee

A ring levee would be also constructed around the city of Comstock, Minnesota, which under
existing conditions, is located outside of the 100-year floodplain. Operation of the Project would
cause new inundation in this community during and above the 100-year flood. The design of the
Comstock Ring Levee is conceptual at this time. The details that follow are subject to revision
pending further design and coordination between the Diversion Authority and the City of
Comstock. Clay County Highway 2 would be raised at both places where it crosses the ring levee.
The Burlington Northern Santa Fe (BNSF) Moorhead Subdivision Rail Line on the north and south
side would require protection measures above a 100-year flood.

Transportation and Utility Modifications

Interstate 29, U.S. Highway 75, and the BNSF Hillsboro Subdivision Rail Line near U.S. Highway
75 would be raised slightly above the 500-year flood elevation to maintain access during flood
inundation. Other roads within the inundation areas, except OHB and Comstock ring levee
access roads, would be allowed to flood when the Project operates. Utilities located in the
inundation area would be evaluated during final Project design. Known utilities include, but are
not limited to, electric power lines, rural water supply, and sewer facilities. Utilities that cannot
withstand occasional flooding would be abandoned, modified or relocated, depending on the
situation in accordance with applicable regulations.

Along the length of the diversion channel, 19 road crossings, including four railroad bridges, and
highway relocations would occur at approximately three mile intervals, primarily for county
roads. Other roads may be terminated at the diversion channel or rerouted to the local road
network, which would be determined during final Project design. The four new railroad bridges
would be needed where existing railroads intersect the diversion channel.

Project Operation

The gates at the Red River and Wild Rice River control structures would be fully open and the
gates at the diversion inlet control structure would be fully closed when the Project is not
operating. The decision, as to whether the Project would begin to operate or not, would be
based on measurements at the USGS gages in Fargo, Enloe and Abercrombie. Project operation
would start if the Fargo gage stage would exceed 35.0 feet of water which corresponds to a flow
of 17,000 cfs. A flow of 17,000 cfs at the Fargo gage is approximately a 10-percent annual
exceedance probability event using the updated EOEP hydrology.

The MNDNR utilized the recommendations of the EOEP in the EIS. Unless mentioned otherwise,
all discussions in the EIS use EOEP hydrology. Similarly, all elevations are relative to NAVD 88,
unless noted.

Operation would begin with partially closing the gates at the Red River and Wild Rice River
control structures. Once the gates are partially closed (i.e., partially lowered), water would begin
to accumulate upstream of the control structures. Water would not be released through the
diversion inlet control structure gates until the Red River and Wild Rice River control structures
are partially closed.

Project operation on the rising limb of the flood hydrograph (i.e., flood discharges are
increasing) is based on minimizing downstream impacts, and therefore, the diversion inlet
control structure gates would be opened only after the initial diversion tributary (Sheyenne
River, Maple River, Lower Rush River, and Rush River) flow peaks have made it to the diversion.
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Description of the Proposed Project (continued)

Project operation on the falling limb of the flood hydrograph (i.e., flood discharges are
decreasing) is based on minimizing the duration of upstream impacts without causing upstream
stages to fall faster than what has been experienced during historic floods. If the staging area
elevations drop too quickly, it could cause environmental concerns (e.g., fish stranding and
streambank instability).

Flood stages through the F-M urban area and upstream of the control structures would depend
on the peak discharge from the Red River and Wild Rice River hydrographs. As long as it is clear
that 34,700 cfs would not be exceeded, the Fargo gage stage would be limited to 35.0 feet, the
maximum flow allowed through the diversion inlet control structure would be 20,000 cfs, and
there would be a maximum elevation of 922.2 feet in the staging area just upstream of the
control structures.

If the forecasted peak flow at Fargo is greater than 34,700 cfs, the target stage at the Fargo gage
would be increased from 35.0 feet up to 40.0 feet, depending on the flood forecast. Emergency
flood fighting measures are required once the target stage is increased above 35.0 feet. The
maximum target stage of 40.0 feet is comparable to the stage experienced during the 2009
flood. Since this operating procedure allows more flow to be passed through town (resulting in
the higher stages), it allows the staging area to crest at 922.2 feet for 100-year through 500-year
events. The maximum flow allowed through the diversion inlet control structure would be
20,000 cfs up through the 500-year flood.

For events greater than a 500-year flood, a stage of 40.0 feet would be maintained at the Fargo
gage and the staging area elevation would be allowed to rise above 922.2 feet. The rise of the
staging area would be minimized as much as possible by further opening the diversion inlet
control structure gates to allow more flow into the diversion. At the point of minimum
acceptable freeboard, flow out of the staging area would be maximized at the diversion inlet
structure and over the overflow embankment along the west side of the staging area. Flow
exiting the staging area via the overflow embankment would flow overland into the Sheyenne
River basin.

An evacuation order would be issued for the F-M urban area as the staging area elevation
approaches the minimum acceptable freeboard level. Once the upstream staging elevation
reaches the point of minimum acceptable freeboard, the Red River and Wild Rice River control
structure gates would be opened further to maintain the minimum freeboard and stages would
rise above 40.0 feet at the Fargo gage.

The non-Federal sponsors would be responsible for all operations, maintenance, repair,
rehabilitation and replacement (OMRR&R) of the Project. The cost share agreement between
the USACE and the non-Federal sponsors requires the non-Federal sponsors to operate the
Project in accordance with the Operation, Maintenance, Repair, Replacement, and
Rehabilitation (OMRR&R) Manual to be prepared by the USACE.

Floodwalls and In-Town Levees

The Project would include floodwalls and levees in Fargo and Moorhead, which would allow
more flows to pass through town and reduce Project operation frequency. The in-town levees
would be such that FEMA would be able to accredit the levees for the 100-year flood once the
Project is complete.
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Description of the Proposed Project (continued)

Non-structural Project Features
There are several non-structural mitigation measures included in the Project to address impacts
of increased flooding within the inundation area. Examples of proposed mitigations include fee

acquisitions or relocations,

construction of accredited Non-structural Project features include fee acquisitions,
ring levees and the construction of ring levees, and acquisition of flowage
acquisition of flowage easements. Each property would be analyzed throughout
easements. The April 2015 the inundation area to determine appropriate mitigation.

FEMA/USACE Coordination
Plan (the Coordination Plan) states that all impacts to insurable structures within the FEMA
revision reach (i.e., where the Project would alter the Red River profile flood elevation by more
than 0.5 feet) would be mitigated through agreed methods consistent with those specified by
the National Flood Insurance Program based on the depth of flooding at each structure. In
accordance with the FEMA/USACE Coordination Plan (April 2015) impacted homes, structures,
and businesses that have greater than two feet of flooding for the 100-year flood with the
Project are proposed to be purchased or relocated and those with up to two feet of flooding
would be evaluated for non-structural measures such as accredited ring levees, relocation, or
elevating structures. The FEMA revision reach includes the entire staging area as well as some
areas upstream of the staging area.

The Coordination Plan requires that the areal extent of flood inundation required for operation
of the Project within the staging area be mapped as floodway in order to ensure that the
required volume is available for the Project during the 100-year flood. Flowage easements are
proposed to be obtained for all floodway designated areas. Any additional flood inundation
within the FEMA revision reach that is outside of the staging area would be mapped as
floodplain in order to portray the elevated flood risk outside of the required staging area.

Areas outside the FEMA revision reach (and thereby outside of the staging area) such as those
along the Red River, Wild Rice River and connected drainages may also be affected by Project
operation. Inundation outside of the designated staging area is estimated to be less than one
foot of additional flood depth for a 100-year flood and would be impacted by the Project
primarily in the spring. It is anticipated that for agricultural lands in most areas, farming could
continue without significant impacts. The USACE has proposed performing an analysis to
determine if a takings has occurred on a case-by-case-basis to define mitigation needs within
this area. Flowage easements would be obtained for land and structures only where this analysis
determines that an impact rises to the level of a taking under the Fifth Amendment of the U.S.
Constitution® and applicable state laws (see Appendix O). This analysis would include evaluation
of property impacts such as land value, water supply, and septic systems. Landowners would be
compensated appropriately for any takings. In accordance with Minnesota Rules Chapter 6120
mitigation is required for existing insurable structures in Minnesota with any impact and
Minnesota Rules, part 6115.0470 require a permittee to acquire all necessary interests or
permissions prior to proceeding. Additional permit requirements may be needed from the North
Dakota Office of the State Engineer for impacted properties in North Dakota. (See Section 3.2 —

! The 5th Amendment of the US Constitution requires just compensation when private property is taken for public use. CFR 49
Part 24 - Uniform Relocation Assistance and Real Property Acquisition Policies Act of 1970, PL 91-646, as amended, details
benefits to the property owner and/or displaced residential renters for Federal and Federally Assisted Programs.
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Description of the Proposed Project (continued)

FEMA Regulations and the (Conditional Letter of Map Revision) CLOMR Process for more details
on the takings).

Recreation Features

The conceptual recreation plan for the Project includes one concrete multi-purpose trail and
one aggregate equestrian trail loop with a combined length of approximately 47-miles. These
trails are in addition to the aggregate maintenance road that is included in the Project. In
addition to the proposed trail system, other activities have been identified and planned for in
key locations. These locations are known as Activity Hubs, which would function as primary trail
access locations as well as recreation destinations. While the individual hubs would vary in
character, recreation features would include parking, restrooms, trail way-finding signage, picnic
facilities, drinking water, interpretative signage, fishing, and boat access. Activity Nodes are
similar to hubs but provide less intensive site-specific activities and could serve as secondary
access points to the trails. Landscaping of trees and shrubs at the trailheads, Activity Hubs and
Nodes are proposed along with trees, native prairie grasses and forbs along the trail. All
proposed recreation facilities would meet the guidelines for Americans with Disabilities Act
(ADA) and the Architectural Barriers Act (ABA).
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Description of the No Action Alternative

What is the No Action Alternative?

The No Action Alternatives provide the context for the potential environmental and socioeconomic
effects that would occur if the Project is not developed. There are two No Action alternatives considered
for the Project: 1) Base No Action Alternative; and 2) No Action Alternative (with Emergency
Measures).

Base No Action Alternative

The Base No Action Alternative includes the potential

flood risk reduction impact of already completed and There are two No Action Alternatives
currently funded projects such as levee construction considered for the Project: Base No Action
and property buyouts and does not include the use of and No Action (with Emergency Measures).

emergency measures.

No Action Alternative (with Emergency Measures)

The No Action Alternative (with Emergency Measures) is similar to the Base No Action Alternative, but
also acknowledges the emergency measures currently being pursued in the project area and assumes
that those would continue to be implemented as necessary due to flooding. Emergency measures have
lower reliability, higher risk for loss of life than permanent flood risk reduction features and cannot be
certified or accredited by the USACE or FEMA, respectively; and therefore, are being discussed under a
second No Action Alternative option. Emergency measures are intended to temporarily protect specific
areas from flooding that do not have permanent flood damage reduction (FDR) projects in place or
enhance existing FDR projects, where there are gaps in levee protection between each of the individual
FDR projects, for example. Where gaps in FDR project protection exist, a temporary levee may be
constructed to tie into existing levees to reduce flood risk from occurring behind the levee or overtopping
an existing levee.

Permanent FDR projects are a key component to both the Base No Action Alternative and the No Action
Alternative (with Emergency Measures). Since the 1997 flood, the Cities of Fargo and Moorhead have
implemented flood risk reduction measures, including acquisition of floodplain houses, constructing
levees and floodwalls, raising and stabilizing existing levees, installing permanent pump stations and
improving storm sewer lift stations and the sanitary sewer system. FDR projects have been designed for
protection at the current, effective FEMA 100-year flood. Because of the difference between the FEMA
hydrology and the EOEP hydrology, some of the FDR projects are at elevations above the EOEP 100-year
flood elevation, but do not have sufficient freeboard and/or tie-in elevations for FEMA accreditation
under the EOEP hydrology. This means there could be actual protection, but not accredited protection
under the EOEP hydrology (see Appendix N for more discussion on the differences between flood
elevations when applying different hydrology methodologies). For the purposes of EIS analysis, non-
accredited structures are considered as flooded for the Base No Action Alternative.
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Alternatives Considered and Evaluated in the
Environmental Impact Statement

Pursuant to Minnesota Rules, part 4410.2300, item G, the EIS is required to include one or more
alternatives of each of the following categories or provide a concise description of why no alternative in
a particular category is included in the EIS.

e Alternative Sites

e Alternative Technologies

e Modified Designs or Layouts

e Modified Scale or Magnitude

e Alternatives that incorporate reasonable mitigation measures identified through the comment

periods for EIS scoping or for the Draft EIS.

The MNDNR conducted an independent assessment of potential projects within the above categories,
considering the alternatives discussed in the FFREIS and combining other measures with those
alternatives. As part of the scoping, the MNDNR prepared the Alternatives Screening Report: Fargo-
Moorhead Metropolitan Area Flood Risk Management Project (December 2012) (Alternatives Screening
Report).

Reasonable alternatives were considered for their relevance to meet the proposer’s defined Project
purpose and need, as well as their feasibility to improve environmental and/or socioeconomic benefits,
while reducing potential environmental impacts that may result. Alternative sites and alternative
technologies were evaluated in the EIS. Other alternatives were considered, but dismissed from further
evaluation in the EIS, include modified designs and layouts, and modified scale and magnitude.
Alternatives incorporating reasonable mitigation measures were also evaluated in the EIS for each topic
area as it related to the mitigation.

An alternative may be excluded from analysis in the EIS if it does not meet the underlying need for or
purpose of the project; it would likely not have significant environmental benefit compared to the
project as proposed; or another alternative of any type that is analyzed in the EIS would likely have
similar environmental benefits but substantially less adverse economic, employment, or sociological
impacts (Minnesota Rules, part 4410.2300, item G).

Was an alternative site evaluated?

Minnesota Rules, part 4410 requires an evaluation of site location alternatives. Minnesota Rules, part
4410 allows the RGU to exclude alternative sites if other sites do not have significant environmental
benefit compared to the project as proposed, or if other sites do not meet the underlying need and
purpose of the Proposed Project. The Alternatives Screening Report determined that the reasonably
available alternate diversion sites in Minnesota and/or North Dakota do not produce benefits for
environmental resources or socioeconomic factors, and therefore the EIS will not evaluate alternative
sites.

What alternative technologies were analyzed?

Six potential technology alternatives were studied in the Alternatives Screening Report. Two of these
alternatives, tunneling and Interstate 29 Viaduct, had a similar effectiveness to the Project but did not
present a significant environmental benefit. In addition, they are expected to transfer potential impacts
of the Project downstream, and they have excessive capital costs, and therefore will not be evaluated in
the EIS.
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Alternatives Considered and Evaluated in the
Environmental Impact Statement (continued)

The remaining alternative technologies (non-structural measures; flood barriers; flood storage; and
flood storage combined with a control structure) did not effectively meet the Project purpose by
themselves. However, it was initially thought that a combination of these alternatives could potentially
meet the Project purpose and present increased environmental benefit. Therefore the Distributed
Storage Alternative, which is principally a modified design alternative that incorporates these alternative
technology aspects, was further evaluated as part of the alternatives evaluation (see below Modified
Design/Layout section).

What modified designs or layouts were evaluated?
The MNDNR considered two modified designs or layouts alternatives in the EIS: Northern Alignment
Alternative (NAA) and Distributed Storage Alternative (DSA).

The NAA was conceptualized during the public comment and alternative screening process as part of the
state environmental review for the Project. During the EIS scoping process, it was thought that moving
the tieback embankment north of the proposed location might provide greater environmental and/or
socioeconomic benefits than the proposed Project. The Alternatives Screening Report has details on the
alternatives considered and the screening criteria used to select alternatives that could meet Project
purpose while providing other potential benefits. As a result, the MNDNR included the NAA in the FSDD
for further evaluation in the EIS.

The Distributed Storage Alternative (DSA) was conceptualized during the public comment and
alternative screening process as part of the state environmental review for the Project. During the EIS
scoping process, many public comments received suggested that distributed storage, or a similar
approach, might provide greater environmental benefits than the proposed Project. As a result, the
MNDNR included the DSA alternative in the FSDD for further screening to determine if it should be an
alternative evaluated in the EIS.

Northern Alignment Alternative

The Northern Alignment Alternative components and operation are similar to those described for the
Project and therefore the Project description should be referenced for details. The NAA would locate the
tieback embankment and connecting channel north of the Project approximately 1.5 miles. The
southern boundary of the NAA staging area is between approximately 1.5 miles and three miles north of
the Project staging area southern boundary (EIS Figure 7).

Features of the NAA that result in design or

operational changes from the Project include
the location of the dam and control structures,
staging area, Comstock ring levee, and NAA
operation. Other features of the NAA would be

The Northern Alignment Alternative is a modified
version of the Project design and layout, and was
evaluated in the EIS.

similar to those described for the Project.

Red River and Wild Rice River Hydraulic Structures

A gated control structure would be constructed adjacent to the Red River in Kurtz Township Clay
County, Minnesota. A similar control structure would be constructed adjacent to the Wild Rice
River in Stanley Township, Cass County, North Dakota.
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Alternatives Considered and Evaluated in the
Environmental Impact Statement (continued)

Staging Area
In order to nearly eliminate downstream impacts, approximately 150,000 acre-feet of additional

storage is required upstream of the dam and diversion channel inlet. The Red River and Wild
Rice River control structures would be operated to raise water surface elevations to
approximately 919.3 feet at the diversion inlet for all events up to a 500-year flood. The
remaining features of the staging area would be the same as those described for the Project.

Comstock Ring Levee

The community of Comstock, Minnesota is located near the NAA inundation area; however, the
community would not be impacted directly, and therefore a ring levee is not anticipated for the
NAA. The lagoons for the community are located in the NAA inundation area and may require
mitigation.

Northern Alignment Alternative Operation

Operation of the NAA would be similar to the Project with the exception of the upstream staging
elevation. A maximum stage of 35.0 feet would be maintained at the Fargo gage until the
upstream staging elevation reaches 919.3 feet, which is anticipated to occur with the 100-year
flood event. The remaining NAA operational details would be the same as those described for
the Project.

Distributed Storage Alternative- Screening Analysis and Determination of Non-inclusion to
the EIS as a Project Alternative

MNDNR first evaluated the conceptualized DSA to determine if it would meet the Project purpose as
defined by the Diversion Authority. Second, MNDNR evaluated the following two variations to the DSA
to see whether they could provide additional benefits to meet the Project purpose: 1) the DSA in
combination with a new Sheyenne River Diversion, and 2) the DSA in combination with other non-
structural measures (e.g., wetland and grassland restoration).

The screening analysis of the DSA indicates:
1. The DSAis limited in meeting the project purpose;
a. The DSA provides the communities on the Red River mainstem with limited
protection from catastrophic events or from peak tributary flows;
2. The DSA is not a feasible or practical alternative to the proposed project; and
a. Roughly 96 impoundment sites would be required to achieve the desired 20
percent flow reduction basin-wide. Since 1997, only three impoundment
projects have been completed upstream of Halstad, Minnesota.
b. It would be very challenging for the Diversion Authority or the USACE to work
with all interested parties across the basin to implement this number of storage
sites within a reasonable time period.
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Alternatives Considered and Evaluated in the
Environmental Impact Statement (continued)

3. The DSA, in combination with other measures, does not substantially improve the
performance of the alternative toward meeting the project purpose.

a. Sheyenne Diversion: The addition of the Sheyenne Diversion has the potential to
increase flood flows downstream of the F-M urban area; and the cost of adding
the Sheyenne Diversion, while not a prime consideration, would decrease the
feasibility of DSA.

b. Wetland/Grassland Restoration: it is unlikely that adding wetland/grassland
restoration to the DSA measures would have a sufficient impact to allow the
DSA to meet the Project purpose as it relates to catastrophic flood events.

Distributed Storage is a positive basin-wide approach and should be pursued wherever feasible.
Distributed Storage would provide both local and mainstem benefits to the region, and if
considered in conjunction with the Project along with flood fighting efforts, the Project would
have a greater chance of achieving 500-year flood protection. Additional upstream storage
would greatly benefit many downstream communities in the Red River Basin, including Fargo
and Moorhead, but individual communities would still need additional flood protection for large
or catastrophic flood events.

The analysis of this alternative determined that the DSA: 1) does not fully meet the project
purpose; and 2) is not a feasible or practical alternative to the proposed project. Minnesota
Rules, part 4410.2300, item G allows for alternatives that were included in the EIS scope to be
eliminated from further consideration based on information developed as part of the EIS.

Was scale or magnitude evaluated as an alternative?

The MNDNR considered one scale or magnitude alternative in the EIS: More Flows Through Town. The
More Flows Through Town Alternative was first conceptualized in 2011 by the USACE as part of the
FFREIS as a potential fish mitigation measure. Since then, the concept of sending more flows through
town has been discussed many times between the USACE and MNDNR, including during development of
this EIS. MNDNR technical staff suggested that the concept of sending more flows through town during
Project operation might provide greater environmental and social benefits than the proposed Project.
The MNDNR screened the concept to see if additional flow through town should be included as an
alternative suitable for further evaluation in the EIS.

More Flows Through Town — Screening Analysis and Determination of Non-inclusion to the
EIS as a Project Alternative

The analysis of the More Flows Through Town Alternative determined: 1) the alternative marginally
meets the project purpose; and 2) the alternative is not a feasible or practical alternative to the Project.
While this alternative would provide incremental environmental benefits, the social benefits are not
substantial enough—the staging area footprint is projected to be the same, and mitigation (i.e.,
buyouts) would still be required. Therefore, it was determined that this alternative offers similar
environmental benefits (an incremental benefit) but fails to provide substantially less social impacts.
Therefore, the More Flows Through Town Alternative does not present a feasible and prudent
alternative. Despite the fact that the More Flows Through Town Alternative will not receive full
evaluation in the EIS, increasing flows does offer incremental environmental benefits and will be
included as a recommended mitigation measure.
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Alternatives Considered and Evaluated in the
Environmental Impact Statement (continued)

Alternatives Carried Forward For Evaluation in the EIS:
e Modified designs and layouts
o Northern Alignment Alternative
e Base No Action Alternative
e No Action Alternative (with Emergency Measures)

Alternatives Dismissed From Further Evaluation in the EIS:
e Modified designs and layouts
o Distributed Storage Alternative
e Modified scale and magnitude
o More Flows Through Town Alternative
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Summary of Major Differences Between Alternatives

Unlike Federal Council of Environmental Quality (CEQ) regulations, which require federal agencies to
identify an agency-preferred alternative, the State’s statutes have no such requirement. As such, this EIS
will not name a “preferred alternative.” Rather, the purpose of environmental review is to provide
information to the public and units of government on the environmental impacts of a project before
approvals or necessary permits are issued. After projects are completed, unanticipated environmental
impacts can be costly to undo, and environmentally-sensitive areas can be impossible to restore.
Environmental review creates the opportunity to anticipate and correct these problems before projects
are built (EQB, 2015). While, as stated above, the EIS must be used a guide, the summary information
presented in ES Table 1 (below) will add utility to the document as a guide in issuing, amending, and
denying permits and carrying out other responsibilities of governmental units to avoid or minimize
adverse environmental effects and to restore and enhance environmental quality.

The Summary of Impacts between EIS Alternatives (ES Table 1) goes further to serve the purposes of
Minnesota Statutes, section 116D.04, subdivision 6 that states:

“Subdivision 6. Prohibitions. No state action significantly affecting the quality of the environment
shall be allowed, nor shall any permit for natural resources management and development be
granted, where such action or permit has caused or is likely to cause pollution, impairment, or
destruction of the air, water, land or other natural resources located within the state, so long as
there is a feasible and prudent alternative consistent with the reasonable requirements of the
public health, safety, and welfare and the state's paramount concern for the protection of its air,
water, land and other natural resources from pollution, impairment, or destruction. Economic
considerations alone shall not justify such conduct.”

Regulatory authorities can use ES Table 1 to get a general sense of which alternative poses less
environmental consequences and greater social/economic benefit. Full details of bulleted items in ES
Table 1 can be referenced and reviewed in Chapter 3 under the respective topic subsection (Chapter 3
subsections listed under each topic name in the table) and in Chapter 5—Comparison of Alternatives.
When weighing information presented in the table, economic considerations alone shall not be used a
basis to deny or grant a permit. Similarly, environmental impacts should be taken in context when
making the judgment of which alternative to permit (see Context & Comments column). When
considering permit, regulatory authorities should also reference Chapter 6—Proposed and
Recommended Mitigation and Monitoring, which identifies additional proposed mitigation measures
that could reasonably eliminate or minimize environmental impacts of the Project.
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Summary of Major Differences Between Alternatives (continued)

ES Table 1: Summary of Environmental and Socioeconomic Impacts Between EIS Alternatives

Context & Comments

Topic Major Differences between
Proposed Project and Northern Alignment
Alternative
Hydrology and Project: e Flood elevations, depths, and duration would differ depending on location (i.e., moving staging
Hydraulics e 1,577.10 (1%) fewer total inundation acres area approximately 1.5-3 miles north minimizes inundation impacts in Richland and Wilkin

(see Section 3.1)

in project area, 100-year flood.

NAA:

e 4,716.50 (26%) fewer newly inundated
acres in project area, 100-year flood.

e 6,293.60 (9%) fewer acres protected in
Project area, 100-year flood.

Counties, but increases inundation impacts between the NAA and Project alignments).

FEMA Regulations and
the CLOMR Process
(see Section 3.2)

¢ No Major Differences.

Flood inundation limits, exact structures mitigated and floodway/floodplain limits would differ
depending on location (i.e., moving staging area approximately 1.5-3 miles north minimizes
impacts in Richland and Wilkin Counties, but increases impacts between the NAA and Project
alignments).

Stream Stability
(see Section 3.3)

e No Major Differences.

Impacts would be shifted 1.5-3 miles downstream of the Project.

Geomorphology Report relies on aerial photo and on-site surveys, so tree composition, root
density and root depth could not be verified. Some studies have been completed; however,
additional studies would need to be completed to determine role of vegetation and other
aspects of bank stability conditions within the project area.

Final design details of the dam and dam components as well as a final operating plan are not
available at this time; therefore, the potential effects of the Project on bed and channel scour
are not known.

Monitoring the drawdown of the inundated area would help to determine extent of
sedimentation impacts.

Wetlands
(see Section 3.4)

NAA:

e Estimated 8 fewer wetland acres
(approximately 5 acres for Comstock levee
and 3 acres indirect in inundation area;
0.4%) impacted.

Wetlands between the Project and NAA alignments have yet to be field verified, so exact
acreages are unknown.

About 84% of footprint wetlands are considered to be of low function, including the 8 acres that
differ.

The majority of the mitigation will be in the bottom and side slopes of the diversion channel.
Drayton Dam: Most of the wetland areas within the footprint are along the MN bank.

Cold Weather Impacts
on Aqueduct Function

e No Major Differences.

If the aqueduct freezes, it is likely the natural channel would also freeze.
Maple River Aqueduct: The USACE Engineer Research and Development Center (ERDC) Cold
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Summary of Major Differences Between Alternatives (continued)

Topic Major Differences between Context & Comments
Proposed Project and Northern Alignment
Alternative
and Biotics Regions Research and Engineering Laboratory (CRREL) completed a report, which included the

(see Section 3.5)

analysis of different operating scenarios and applying predicted results from computer modeling
and analysis.

Post-construction and Project operation monitoring efforts would be a key component in
determining aqueduct impacts to the riverine systems and any adaptive management response.

Cover Types
(see Section 3.6)

e Known differences include:
o NAA: Less direct construction impact
under NAA without Comstock ring
levee.

Cover Types between the Project and NAA alignments have yet to be field verified, so exact
acreages are unknown.

Row crops would not be allowed on exterior embankments, but cutting/bailing of established
grasses would be possible (permanent vegetation cover and associated roots are critical to soil
strength and overall structural integrity).

The floodplain forest is the only natural forest habitat in the project area, with impacts totaling
approximately 62 acres (less than one percent of all floodplain forest wetland acres in project
area).

Potential Environmental
Hazards
(see Section 3.7)

¢ No Major Differences.

Several Environmental Site Assessments (ESA) (assessments that investigate the potential for
environmental hazards at a site) have been completed within the project area; however, these
were completed utilizing earlier Project designs so more would need to be completed once
Project designs are refined in Project impact areas (applies to NAA as well).

Results from ESAs would go informing the USACE or Diversion Authority as to what type of
mitigation or remediation would be necessary.

Several structures within the footprint of the Project would need to be demolished or moved.
Structure material would be evaluated for potential environmental hazards.

Fish Passage and
Mortality
(see Section 3.8)

NAA:

e May have slightly less fish passage impacts
on Wolverton Creek and slightly more
impacts on Wild Rice River.

e By shifting project 1.5-3 miles north, NAA
would have slightly less impact to aquatic
habitat on Wolverton Creek.

Existing habitat for all streams in project area is rated as moderate to poor quality.

Impacts are dependent on Project operation, weather, final design of structures, and timing of
operation with fish movement.

Fish Passage: NAA is located further away from the confluence of Wolverton Creek and Red
River and closer to confluence of Wild Rice and Red Rivers, which could lower velocities on Red
River and Wolverton during drawdown providing better fish passage.

Fish Stranding: This process naturally occurs during flood events. Dependent upon timing of
receding water and drawdown velocity.

Agquatic Habitat: Impacts have potential to extend beyond the construction footprint through
habitat and flow changes as a result of Project construction alterations or Project operation.
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Summary of Major Differences Between Alternatives (continued)

Topic

Major Differences between
Proposed Project and Northern Alignment
Alternative

Context & Comments

Wildlife and Wildlife
Habitat
(see Section 3.9)

¢ No Major Differences.

Sedimentation would likely occur incrementally over several decades, allowing vegetation
communities to adapt in these conditions; however, could result in community and habitat
changes or wetland type changes.

For floodplain forests, sites that are likely to be successful for restoration would be historic
floodplains along rivers that are currently utilized for intensive agriculture.

Once construction and mitigation are completed, the proposed diversion channel is anticipated
to have the potential to provide positive impacts by creating a potential new wildlife corridor
and habitat in what is now used agriculturally.

Federal, state, and/or local permits that may be required could include provisions such as date
restrictions for when construction can occur for particular Project features or other
requirements to help avoid or minimize effects on wildlife or wildlife habitat based on the
factors involved.

Adaptive management may need to be considered for those impacts that are unknown.

State Listed Species and
Special Status Species
(see Section 3.10)

¢ No Major Differences.

Impacts to migration would depend on timing of migration (beginning, middle, and end), timing
of project operation, and frequency of project operation.

The Project and NAA would mostly impact land that is used for agricultural purposes which does
not provide the critical habitat needs for these species so impacts to these species is not likely
or is anticipated to be minimal. The Project is not anticipated to cause long-term decline in
species population.

Invasive Species
(see Section 3.11)

¢ No Major Differences.

Zebra mussels are present in the Red River.

Since most natural plant communities are limited to riparian areas in the project area, noxious
weed spread into these areas is of particular concern.

A consequence of noxious weed spread could be increased herbicide use.

Cultural Resources
(see Section 3.12)

e Known impacts include:

e Under NAA, potential impacts to 33
additional NRHP-recommended eligible
sites, and 7 additional sites listed as
NRHP-undetermined eligibility.

e 2 |ess cemeteries impacted under NAA (1
added from Project-Benefited Area and 3
dropped from Project staging area.)

Full comparison cannot be made due to incomplete information. There are several areas within
the NAA area of potential effect that have not had cultural resource surveys completed and
some within the Project area as well, so surveys would need to be conducted to fully compare
NAA impacts. Site information current as of January 1, 2016.
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Summary of Major Differences Between Alternatives (continued)

Topic

Major Differences between

Proposed Project and Northern Alignment

Alternative

Context & Comments

Infrastructure and
Public Services
(see Section 3.13)

NAA:
e Cass Rural Water District Phase 1 Water

Plant would be inundated and require
mitigation .

The Project would result in the modification of traffic patterns for local residences and
farmsteads that are close to the alignment, and would affect connectivity and accessibility to
various locations and properties in the project area. Roadways requiring improvements to
maintain connectivity include, but are not limited to, I-29, U.S. Highway 81, 1-94, U.S. Highway
52, U.S. Highway 75, and County Road 10 (See subsection 3.13.2.1.1 for a complete listing).
Improvements and/or modifications to the rail lines were not evaluated in the Transportation
Plans. Any improvements/ modifications would be coordinated with Burlington Northern Santa
Fe and the Red River Valley & Western Railroad.

The proposed road configurations and bridge locations were determined to not affect
emergency response times.

Land Use Plans and
Regulations
(see Section 3.14)

NAA:

Fewer environmental land use (floodplain)
impacts.

Less developable land south of Fargo and
Moorhead.

Fewer land use and regulation impacts to
Richland and Wilkin Counties, but more
impact to Cass and Clay Counties.

Under NAA, Comstock is not anticipated to have significant new inundation; therefore a ring
levee may not be needed and is not included as a NAA Project component.

The 1.5 mile of floodplain between Project and NAA alignments would remain an active
floodplain up to a 10-year flood under either alternative. For the NAA, this 1.5 mile stretch,
during project operation, would not be a natural floodplain since it would experience additional
depth/duration inundation from Project operation; however, it would still have floodplain
benefits which wouldn’t be realized under the Project. The 1.5 mile area between the NAA and
Project alignments represent approximately 5% of the existing floodplain within the project
area.

MPCA’s Watershed Restoration and Protection Strategy (WRAPS) would be considered during
Project review and permitting process.

Minnesota Drainage Law (103E) would be considered during Project review and permit
application processes.

Minnesota Dam Safety
Regulations and
Permitting
(see Section 3.15)

No Major Differences.

Both the Project and NAA include a dam feature. This would require a MNDNR dam safety
permit.

A dam safety and work in public waters permit application for the Project has been received
from the Diversion Authority in February 2015 and is currently under review by the MNDNR.

Socioeconomics
(see Section 3.16)

Project:

Construction cost $81 million (4%) less.

274 (214 non-residential and 60 residential;
33%) fewer structures impacted by flooding,
100-year event.

75 (14%) fewer parcels impacted by

Cost alone is not sufficient cause to dismiss an alternative in State environmental review.

The Project and NAA are anticipated to provide flood insurance costs saving to numerous
property owners.

Under the Project, the Comstock ring levee could allow for relocations of displaced residences,
which could increase the tax base for the City and the school district.

Under NAA, it is not anticipated that Comstock would require a ring levee; therefore, residents
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Summary of Major Differences Between Alternatives (continued)

Topic

Major Differences between
Proposed Project and Northern Alignment
Alternative

Context & Comments

flooding, 100-year event.
e 571 million (35%) less business losses.

NAA:

e Higher cost of land acquisition and damages
(approximately $68 million; 25%).

e Approximately $1 million (13%) higher
average annual relocation costs to ND.

e 68 more structures require flood insurance.

e Approximately 1,000 (42%) fewer acres of
inundation to organic farms.

e 2 less (50%) organic farms affected.

e CR 16 impacted.

would not have as high of potential for stress, loss of economic vitality, or restricted future
development.

Comstock population has been on the decline since 1930.

If flooding occurs prior to the growing season it is anticipated that there would not be impacts
to agricultural properties.

NDSU Initial Ag Impact Study indicates that there is an 85% chance that the Project would not
operate in any given year (more research yet to be completed).

Fargo and Moorhead share economic vitality.

All 4 organic farms in the project area are located in Minnesota.
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Summary of Major Differences Between Alternatives (continued)
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Proposed and Recommended Mitigation and
Monitoring

The purpose of the environmental review process is to determine what potential environmental effects
or impacts a proposed project could have on natural resources and the human environment. The
MNDNR evaluated these potential impacts for the Project and its alternatives. Mitigation measures that
could reasonably be applied to eliminate or minimize adverse environmental effects were identified in
the EIS and were evaluated for their effectiveness of proposed mitigation (and monitoring, including
adaptive management) to minimize or offset known and potential Project impacts. Additional
recommendations for mitigation and/or monitoring are included in the EIS where applicable.
Additionally, the Adaptive Management Plan concept presented in the FFREIS was further refined during
this EIS process which resulted in a comprehensive Draft Adaptive Management and Monitoring Plan
(Draft AMMP) that provides background information, proposed and recommended mitigation and
monitoring measures, and outlines draft monitoring plan protocols. The Draft AMMP is provided as
Appendix B to the EIS.

Two primary resources were used to develop the discussion on proposed and recommended mitigation
and monitoring; Appendix B— Draft Adaptive Management and Monitoring Plan (Draft AMMP) and
Appendix O—Takings, Flowage Easements, and Acquisition Processes (Appendix O). The Draft AMMP
provides background information, proposed and recommended mitigation and monitoring measures,
and outlines draft monitoring plan protocols. The Draft AMMP focuses on mitigation and monitoring for
environmental impacts, whereas Appendix O provides a detailed legal discussion of proposed and
recommended mitigation approaches specific to takings, flowage easements and acquisitions.

The MNDNR considered mitigation measures identified during the comment period on the draft scoping
documents as well. These suggested mitigation measures were considered against the exclusionary
criteria identified in Minnesota Rules, part 4410.2300, item G. Mitigation measures identified through
public comments and carried forward in the EIS included:

e Monitoring diversion channel and flood water drawdown to reduce fish stranding in the
diversion channel and inundation areas;

e incorporate invasive species monitoring and mitigation strategies into the Project operation
plan;

o review existing Index of Biological Integrity (IBls) for their potential to inform future monitoring
of the aqueducts on the Maple River and Sheyenne River for freezing during low-flow and no-
flow conditions; and

e assess the need for groundwater monitoring as part of the Draft Adaptive Management and
Monitoring Plan.

Public comments received on the Draft EIS identified concerns pertaining to impacts, mitigation and
monitoring on the following topics:

e Cemeteries

e Agricultural land

e Structures

e Roads, ditches and culverts

e Debris removal

e Takings process
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Proposed and Recommended Mitigation and
Monitoring (continued)

Many of the above concerns relate to takings, flowage easements and acquisitions. MNDNR determined
that more information on those topics was needed. After further communication with USACE and the
Diversion Authority, gaps were identified in the proposed mitigation. Therefore, in response, MNDNR
developed Appendix O. Other concerns not directly related to takings, flowage easements or
acquisitions are addressed in Appendix L—Responses to Public Comments Received on the Draft EIS.

The tables below summarize known or potential Project impacts with associated proposed mitigation;
monitoring measures as detailed in previous environmental review documents or that were identified or
updated during the development of this EIS; and recommendations for additional mitigation or
monitoring as applicable. The table indicates if the mitigation or monitoring measure has been adopted
as part of the Project or has been identified as a measure that could be implemented. Additional
information related to mitigation for the Project is provided in the corresponding chapters of the EIS for
each topic area.
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Proposed and Recommended Mitigation and Monitoring (continued)

ES Table 2 Summary of Hydrology and Hydraulics Proposed and Recommended Mitigation and Monitoring

Known or Potential Impact Type
(approx. acreage when applicable)

Proposed Mitigation and/or
Monitoring Description

(sources: FFREIS (AMP), Supplemental EA, Ag Impacts Mitigation
Plan, Operating Plan, FEMA/USACE Coordination Plan, Draft

EIS Recommended or Other Required Mitigation and
Monitoring
(sources: EIS and Draft AMMP)

AMMP)

e Flood inundation beyond existing e Mitigation specific to Project hydrology was not proposed in the | e Red River hydrology and hydraulics should be monitored
floodplain (an estimated 20,000 acres) USACE environmental review documents. Hydrologic changes in from USGS gages as part of the Geomorphology
resulting in impacts to various natural the project area caused by the Project may impact a number of Monitoring Plan. Three new gages are proposed to be
resource features and socioeconomics resources. Mitigation specific to identified or potential resource added at the three control structures; diversion channel
as covered within the EIS. impacts are discussed under the appropriate resource inlet, Red River, and Wild Rice River. During critical flood

categories.

events, field monitoring and measurements should be
completed to validate gage information and used to
compare existing hydraulic conditions to Project-predicted
and Project-actual hydraulic conditions.
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Proposed and Recommended Mitigation and Monitoring (continued)

ES Table 3 Summary of FEMA Regulations and the CLOMR Process Proposed and Recommended Mitigation and Monitoring

Known or Potential Impact Type
(approx. acreage when applicable)

Proposed Mitigation and/or
Monitoring Description
(sources: FFREIS (AMP), Supplemental EA, Ag Impacts Mitigation
Plan, Operating Plan, FEMA/USACE Coordination Plan, Draft
AMMP)

EIS Recommended or Other Required Mitigation and
Monitoring
(sources: EIS, Draft AMMP and Appendix O)

e 100-year flood inundation to
residential and non-residential
insurable structures.

e More than two feet flood inundation within FEMA revision
reach (residential and non-residential): Acquisition or relocation
of homes in manner consistent with federal law and policy and
applicable state eminent domain law.

e Up to two feet flood inundation within FEMA revision reach:
Would be evaluated for non-structural measures, such as ring
levees, relocation, or elevating structures. Acquisition may be
considered in areas where risk and safety analysis indicates that
leaving in place would be inappropriate.

e Out-costs for ring levees (i.e., operation, maintenance,
recertification) should be included with mitigation.
Accredited levees must have government (local, state,
federal) ownership and/or responsibility for inspection and
maintenance. All ring levees must meet FEMA
accreditation requirements.

e For portion of staging area in MN: Minnesota state law
does not allow for the development of structures within
the floodway.

e Minnesota state law requires mitigation for structures
located within the floodplain — this would include the
newly defined floodplain or those that would experience
an increase in flood damage potential on existing
structures.

e Mitigation would need to be completed prior to the LOMR
being issued or flood insurance would be required.

e Mitigation could include landscaping, structure relocation,
flood-proofing, or elevating structures.

e Greater than 100-year flood inundation
for residential and nonresidential
structures.

e The FEMA/USACE Coordination Plan does not address
mitigation above the 100-year flood event.

e Additional recommendations for structures not considered
in the FEMA/USACE Coordination Plan can be found in ES
Table 20.

e 100-year flood inundation to land
including agricultural and organic
farms.

e The areal extent of flood inundation required by the Project for
operation in the staging area would be mapped as floodway.
Flowage easements are proposed to be obtained.

e Inundated land outside of the staging area and within the FEMA
revision reach would be mapped as FEMA floodplain. USACE
has proposed to perform an analysis to determine if a taking
has occurred, and flowage easements are proposed to be
obtained only where impacts rise to the level of a taking. (See
Appendix O).

e Additional recommendations for properties not

considered in the FEMA/USACE Coordination Plan can
be found in Table 6.19.
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Proposed and Recommended Mitigation and Monitoring (continued)

Known or Potential Impact Type
(approx. acreage when applicable)

Proposed Mitigation and/or
Monitoring Description

(sources: FFREIS (AMP), Supplemental EA, Ag Impacts Mitigation
Plan, Operating Plan, FEMA/USACE Coordination Plan, Draft

AMMP)

EIS Recommended or Other Required Mitigation and
Monitoring
(sources: EIS, Draft AMMP and Appendix O)

e Greater than 100-year flood inundation | ¢ The FEMA/USACE Coordination Plan does not address

to land including agricultural and mitigation above the 100-year flood event.

organic farms.

e Additional recommendations for land not considered in the
FEMA/USACE Coordination Plan can be found in ES Table
20.
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Proposed and Recommended Mitigation and Monitoring (continued)

ES Table 4 Summary of Stream Stability Proposed and Recommended Mitigation and Monitoring

Known or Potential Impact Type
(approx. acreage when applicable)

Proposed Mitigation and/or
Monitoring Description
(sources: FFREIS (AMP), Supplemental EA, Ag Impacts Mitigation
Plan, Operating Plan, FEMA/USACE Coordination Plan, Draft
AMMP)

EIS Recommended or Other Required Mitigation and
Monitoring
(sources: EIS and Draft AMMP)

e Modification and control of water flow
from Project construction and Project
operation (alteration of flood flow
frequency and velocity; modification of
existing floodway and floodplain;
channel abandonment and aqueducts
channel/substrate alteration effects).

e Monitoring and adaptive management to track before and after

Project changes and adjust management of the Project through
Geomorphology Assessments.

Geomorphology Assessment — Monitoring - Includes: Pre- and
post-construction geomorphic surveys once prior to Project
construction and twice following construction. The pre-
construction survey was completed in 2010 and 2011
(Geomorphology Report of Fargo, North Dakota and Moorhead
Minnesota Flood risk Management Project, West 2012). Post-
construction would potentially occur at five to ten years and 20
years following completion of Project construction. Additional
surveys may occur if deemed necessary through the adaptive
management process.

Geomorphic Assessment Tasks: Analysis of hydrology, bank
stability, sediment transport, and morphological classification.
Final control structure designs should account for energy
dissipation. Once design is finalized, shear stresses and
velocities flowing out of the control structures should be
verified to be lower than the threshold values for stiff clay.
Adaptive management approach: Following Project operation, if
bank failures or increasing bank instability is observed under
the typical receding limb rate, the drawdown should be
decreased systematically until a solution is reached by the
AMMPT. The AMMPT would consider potential impacts that
would result from decreasing the drawdown (e.g., agricultural
impacts) in their approach.

e Adaptive management approach: Following Project

operation, if bank failures or increasing bank instability is
observed under the typical receding limb rate, the
drawdown should be decreased systematically until a
solution is reached by the AMMPT. The AMMPT would
consider potential impacts that would result from
decreasing the drawdown (e.g., agricultural impacts) in
their approach.

Monitoring (listed below) would be the basis for identifying
the need for additional response/mitigation actions as
described in detail in the Draft AMMP.

Cross Sections: No less than three pre-construction surveys
should occur prior to construction completion. Post-
construction surveys every two years for three sampling
cycles (assumes Project operation has not occurred).
Following three sampling events, the Geomorphology
Monitoring Team (GMT) would assess findings and
determine whether more sampling is necessary and at
what frequency. If Project is operated, sampling would
occur as soon as possible following Project operation.
Cross Sections: Additional and revised cross section survey
locations (from those defined in the Geomorphology
Report (West 2012) have been included in the Draft AMMP
in an effort to provide a more complete assessment of
potential Project impacts.

Longitudinal Profile: To collect bed topography data and
other data that may otherwise be missed when performing
cross-sections. Pre- and post-construction surveys to follow
the same schedule as Cross Sections. (This was not
completed during 2010-2011 geomorphology survey).

e Cross Section and Geomorphic Assessments
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Proposed and Recommended Mitigation and Monitoring (continued)

Known or Potential Impact Type Proposed Mitigation and/or EIS Recommended or Other Required Mitigation and
(approx. acreage when applicable) Monitoring Description Monitoring
(sources: FFREIS (AMP), Supplemental EA, Ag Impacts Mitigation (sources: EIS and Draft AMMP)
Plan, Operating Plan, FEMA/USACE Coordination Plan, Draft
AMMP)

Qualifications: For consistency and as supported by the
MNDNR, the MNDNR highly recommends for quality
assurance/quality control that these assessments should
be completed by those trained in Rosgen Ill channel
stability assessment certified by the MNDNR or other
Rosgen course. Data management analysis should use one
consistent data management tool; recommended data
management tool is the RIVERMORPH data management
software package associated with the Rosgen Stream
assessments. If this data management tool is not utilized,
then the software used should be in a format that is
transferable to RIVERMORPH.

e Hydrology and Hydraulic Monitoring: USGS gages used in
study area. Addition of three new gages is proposed at the
three control structures; channel inlet, Red River, and Wild
Rice River.

e Bathymetry: Every 10-20 years in absence of large
geomorphic change events.

e Sediment Samples: Of both instream and bed and bank
samples to determine sediment load and particles. Pre-
and post-construction surveys to follow the same schedule
as Cross Sections.

e Bed Scour: Monitoring at the water control structures
should be completed once the design and operating plan is
finalized for these structures.

e Communication with Local Agencies: Annual or more
frequent communication should be established with
representatives from local agencies regarding channel
morphology.

o Field Reconnaissance: A reconnaissance of the detailed
study reaches should be conducted immediately prior to
the completion of the Project and of the diversion channel
immediately following its completion (to establish baseline
as a conditions) and every five years thereafter for the first
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Proposed and Recommended Mitigation and Monitoring (continued)

Known or Potential Impact Type
(approx. acreage when applicable)

Proposed Mitigation and/or
Monitoring Description

(sources: FFREIS (AMP), Supplemental EA, Ag Impacts Mitigation

Plan, Operating Plan, FEMA/USACE Coordination Plan, Draft
AMMP)

EIS Recommended or Other Required Mitigation and
Monitoring
(sources: EIS and Draft AMMP)

ten years. If no significant changes are noted, reduce to
every ten years.

LiDAR: Should be completed to complement cross section
data on the reaches in areas that are not surveyed. To
occur once every three years focused in the river corridor.
Water Quality: Sample for water quality way to assess
river response to Project. Sampling frequency would be
dependent on data being gathered (some continuous and
some parameters would follow sediment sampling
frequency).

Aerial Photography: To capture trends in the land surface
— use and observations of impacts (Project and other
causes). Every one to two years for five years or
immediately following Project operation. If no significant
changes have occurred after five years, the frequency can
be reduced to every four to five years. If no significant
changes have occurred after 15 years, the frequency can
be reduced to every ten years.

ES Table 5 Summary of Wetlands Proposed and Recommended Mitigation and Monitoring — Forested Wetlands

Known or Potential Impact Type
(approx. acreage when applicable)

Proposed Mitigation and/or
Monitoring Description

(sources: FFREIS (AMP), Supplemental EA, Ag Impacts Mitigation

Plan, Operating Plan, FEMA/USACE Coordination Plan, Draft
AMMP)

EIS Recommended or Other Required Mitigation and
Monitoring
(sources: EIS and Draft AMMP)

e 62 acres of direct impacts to floodplain
forest.

Mitigation

A two to one mitigation ratio would be applied for floodplain

forest impacts.

Floodplain lands would be acquired that are currently in
agriculture or pasture, and re-establish woodland on those
tracts. Restore native floodplain forest and herbaceous
vegetation. These areas would also provide wildlife habitat.
USACE would develop a site restoration plan, including tree

Mitigation
e Acquisition, monitoring, management, and easement

acquisition should be the responsibility of the non-Federal
sponsor. Monitoring Plan:

Monitoring through adaptive management (as detailed in
the Draft AMMP) to evaluate whether the specific ratios
proposed for wetland mitigation would replace lost
function and temporal loss. The AMMPT would weigh in on
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Proposed and Recommended Mitigation and Monitoring (continued)

Known or Potential Impact Type
(approx. acreage when applicable)

Proposed Mitigation and/or
Monitoring Description

(sources: FFREIS (AMP), Supplemental EA, Ag Impacts Mitigation

Plan, Operating Plan, FEMA/USACE Coordination Plan, Draft
AMMP)

EIS Recommended or Other Required Mitigation and
Monitoring
(sources: EIS and Draft AMMP)

planting areas, and clearing, treatment and management
schedule of the site(s). A combination of direct seeding and
seedling trees would be used as needed. Site(s) would be
managed for effective growing. Site(s) would be protected
and managed into perpetuity by an agreement for
management as a wildlife management area by the MNDNR
or North Dakota Game and Fish Department (NDGF).

Monitoring Plan:

Sites would be monitored for tree survival annually for five
years, then tree survival and composition at ten years. Tree
survival and composition would be monitored every five
years thereafter and following major wind storms.
Adaptive management would be used to monitor the
mitigation sites. Monitoring would include measurement of
specific performance standards and the implementation of
corrective action measures if the standards were not being
met.

The MNRAM wetland assessment method or other agreed
upon methods would be used to assess the adequacy with
which the mitigations replaced lost wetland function.

monitoring reports and decide whether additional
response actions are needed. The monitoring plan should
also include a post-event assessment. Particularly if the
Project would go into operation prior to good root
establishment. The rate and amount of sedimentation
could impact these species. Mitigation sites should be
monitored for sedimentation impacts and habitat function.
Monitoring would evaluate impacts to wetland type and
seed banks from various flood events. Wetland
performance standards would include hydrology and
vegetation observations over a period of several years. The
Project consists of several monitored wetland types, each
have different performance ranges for hydrology and
vegetation.
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Proposed and Recommended Mitigation and Monitoring (continued)

ES Table 6 Summary of Wetlands Proposed and Recommended Mitigation and Monitoring -- Non-Forested Wetlands

Known or Potential Impact Type
(approx. acreage when applicable)

Proposed Mitigation and/or
Monitoring Description
(sources: FFREIS (AMP), Supplemental EA, Ag Impacts Mitigation
Plan, Operating Plan, FEMA/USACE Coordination Plan, Draft
AMMP)

EIS Recommended or Other Required Mitigation and
Monitoring
(sources: EIS and Draft AMMP)

e 1,700 acres of non-forested wetland
impact.

e Wetland replacement for diversion channel including side
slopes and upland, at a 1.19 to 1 ratio and would be mitigated
through revegetation/wetland creation at the bottom of the
diversion channel and management of upland inside slopes.

e Adaptive management would be used to monitor the
mitigation sites. Monitoring would include measurement of
specific performance standards and the implementation of
corrective action measures if the standards were not being
met.

e The MNRAM wetland assessment method or other agreed
upon methods would be used to assess the adequacy with
which the mitigations replaced lost wetland function.

e North Dakota wetland mitigation plan proposed wetland
replacement based on function, not by specific wetland
type. This would require monitoring and reporting of
habitat function. A range of performance measure
standards are discussed in the USACE AMP mitigation and
monitoring plan for wetlands.

¢ A project-specific wetland replacement plan for Minnesota
is needed and should be developed under the direction of
the WCA LGU(s) per WCA requirements.

e Wetland performance standards should include hydrology
and vegetation observations over a period of several years.
The Project consists of several monitored wetland types,
each have different performance ranges for hydrology and
vegetation.

ES Table 7 Summary of Wetlands Proposed and Recommended Mitigation and Monitoring — Oxbow/

Hickson/Bakke Ring Levee Wetlands

Known or Potential Impact Type
(approx. acreage when applicable)

Proposed Mitigation and/or
Monitoring Description
(sources: FFREIS (AMP), Supplemental EA, Ag Impacts Mitigation
Plan, Operating Plan, FEMA/USACE Coordination Plan, Draft
AMMP)

EIS Recommended or Other Required Mitigation and
Monitoring
(sources: EIS and Draft AMMP)

e 53 acres of direct impact.

e Mitigation sites include Forest River site (already constructed)
and the Oxbow Country Club site. The remaining sites would be
developed through Ducks Unlimited In-Lieu Fee Program.

¢ No additional recommendations or requirements at this
time.
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Proposed and Recommended Mitigation and Monitoring (continued)

ES Table 8 Summary of Wetlands Proposed and Recommended Mitigation and Monitoring -- Inundation Area Wetlands

Known or Potential Impact Type
(approx. acreage when applicable)

Proposed Mitigation and/or
Monitoring Description
(sources: FFREIS (AMP), Supplemental EA, Ag Impacts Mitigation
Plan, Operating Plan, FEMA/USACE Coordination Plan, Draft
AMMP)

EIS Recommended or Other Required Mitigation and
Monitoring
(sources: EIS and Draft AMMP)

e Potential impacts to wetland in the
unprotected Project inundation area
from sedimentation and subsequent
function loss are unknown.

o Wetland mitigation is not specifically proposed for the staging
area and inundation areas for potential indirect impacts
resulting from sedimentation.

e Monitoring of the inundation areas should occur to assess
potential indirect impacts to wetlands due to Project
operation. Considerations for the wetland mitigation and
monitoring plan should include sedimentation monitoring
and habitat function monitoring. In the event that negative
impacts are observed, additional replacement
requirements that meet federal and state replacement
requirements would also be necessary.

ES Table 9 Summary of Cold Weather Impacts on Aqueducts Function and Biotics Proposed and Recommended Mitigation and Monitoring

Known or Potential Impact Type
(approx. acreage when applicable)

Proposed Mitigation and/or
Monitoring Description
(sources: FFREIS (AMP), Supplemental EA, Ag Impacts Mitigation
Plan, Operating Plan, FEMA/USACE Coordination Plan, Draft
AMMP)

EIS Recommended or Other Required Mitigation and
Monitoring
(sources: EIS and Draft AMMP)

e Potential impacts to fish passage and
biological connectivity as well as
habitat.

e The mitigation and adaptive management proposed under Fish
Passage and Biological Connectivity that includes monitoring
fish, macroinvertebrates, and physical habitat would apply.

e Current engineering plans include heating components to
reduce the potential for freezing or ice buildup.

e Monitoring of surface ice in the heated and unheated
portions of the aqueduct compared to ice formation on the
Maple and Sheyenne Rivers.

e Monitoring of backwater stage increase upstream of the
proposed aqueducts compared to historic gage data.

ES Table 10 Summary of Cover Types Proposed and Recommended Mitigation and Monitoring

Known or Potential Impact Type
(approx. acreage when applicable)

Proposed Mitigation and/or
Monitoring Description
(sources: FFREIS (AMP), Supplemental EA, Ag Impacts Mitigation
Plan, Operating Plan, FEMA/USACE Coordination Plan, Draft
AMMP)

EIS Recommended or Other Required Mitigation and
Monitoring
(sources: EIS and Draft AMMP)

e Land, primarily cropland, would be
acquired for construction of the
diversion channel and other Project

e Cropland impacts would be mitigated by compensation to
landowners for direct cropland impacts, such as land acquisition
for Project construction. Owners of croplands that are

e No additional recommendations or requirements at this
time.
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Proposed and Recommended Mitigation and Monitoring (continued)

Known or Potential Impact Type
(approx. acreage when applicable)

Proposed Mitigation and/or
Monitoring Description
(sources: FFREIS (AMP), Supplemental EA, Ag Impacts Mitigation
Plan, Operating Plan, FEMA/USACE Coordination Plan, Draft
AMMP)

EIS Recommended or Other Required Mitigation and
Monitoring
(sources: EIS and Draft AMMP)

features.
e Impacts would occur primarily to
croplands and wetlands.

purchased for the Project would be compensated at fair market
value.

e Direct and indirect impacts to forested
and non-forested wetlands.

e Refer to Wetlands discussion.

e Refer to Wetlands discussion.

ES Table 11 Summary of Potential Environmental Hazards Proposed and Recommended Mitigation and Monitoring

Known or Potential Impact Type
(approx. acreage when applicable)

Proposed Mitigation and/or
Monitoring Description
(sources: FFREIS (AMP), Supplemental EA, Ag Impacts Mitigation
Plan, Operating Plan, FEMA/USACE Coordination Plan, Draft
AMMP)

EIS Recommended or Other Required Mitigation and
Monitoring
(sources: EIS and Draft AMMP)

e Direct impacts to parcels from Project
construction that may contain
Recognized Environmental Conditions
(RECs).

e Once Project designs are more refined and parcels have been

identified for acquisition, the USACE would conduct additional
Phase | Environmental Site Assessments (ESAs) and any
necessary Phase Il ESAs as recommended to determine if RECs
are present and if remediation/mitigation is necessary. RECs
could be mitigated through removal of REC, soil and
groundwater remediation projects or other measures.

e Minnesota Rules, part 7035.0805 requires that a building
survey be completed to identify potential asbestos
containing materials, lead based paint, and any
regulated/hazardous materials that require special
handling or disposal prior to demolition of relocation of
structures. Regulated materials would need to be
mitigated/disposed of in accordance with local, state, and
federal laws by a licensed hazardous waste contractor.

e Flood inundation to properties
containing RECs.

Mitigation for structures that would be impacted from
inundation would be determined on a case-by-case basis as the
level of impact (depth of flood impact) would be taken into
consideration when determining a mitigation course of action.
Refer to FEMA CLOMR and Socioeconomics discussions for
more details.

e RECs should be considered during property evaluations and
should be identified and properly mitigated for those
properties that would be affected by inundation as a result
of Project operation.
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Proposed and Recommended Mitigation and Monitoring (continued)

ES Table 12 Summary of Fish Passage and Biological Connectivity Proposed and Recommended Mitigation and Monitoring

Known or Potential Impact Type
(approx. acreage when applicable)

Proposed Mitigation and/or
Monitoring Description
(sources: FFREIS (AMP), Supplemental EA, Ag Impacts Mitigation
Plan, Operating Plan, FEMA/USACE Coordination Plan, Draft
AMMP)

EIS Recommended or Other Required Mitigation and
Monitoring
(sources: EIS and Draft AMMP)

e Channel abandonment:
o Lower Rush River: 2.7 miles
o Rush River: 2.3 miles

e A low flow channel would be constructed in a sinuous nature

from the Maple River downstream to the outlet of the diversion
channel into the Red River to mimic a more natural stream
channel.

e Monitoring would be the basis for identifying the need for
additional response/mitigation actions. Ecological function
of the proposed low-flow channel needs to be monitored
post-construction and operation to determine its
effectiveness. See Draft AMMP.

e Construction Avoidance Periods: Proper timing of Project
construction would need to be considered in order to
minimize or avoid further potential impacts to the fish
community.

e Red River connectivity - operation of
control structure.

Construct Drayton Dam Fish Passage, including installation of a
new rock-ramp spillway and removal of portions of the existing
dam.

e Consider additional ways to reduce frequency of operation
by, for example, constructing more in-town levees (or
other flood reduction project(s)) that would allow for flows
through town to be greater than 17,000 cubic feet per
section (cfs).

o Wild Rice River connectivity — operation
of control structure.

Remove the Wild Rice River Dam.

e No additional recommendations or requirements at this
time.

e Impacts to connectivity in the project
area.

Monitoring would occur following Project operation at
predefined locations. Techniques for monitoring would be
determined following Project construction but would generally
include evaluation of hydraulic conditions and biological
sampling. See Draft AMMP for more details.

e Monitoring for fisheries impacts should be evaluated on a
broader scale, as a fish connectivity barrier on the main
stem can have impacts on upstream and downstream
reproduction. Monitoring plan sampling techniques need
to take into account large river species. See Draft AMMP —
Considerations for benthic fishes on the Red River.

e Final diversion channel and control structure designs
should be reviewed by the AMMPT and the ABMT to
ensure that they are designed to minimize the potential for
impacts to fish passage.

e Impacts to aquatic biota and potential
habitat in the project area.

Fisheries, physical habitat, and macroinvertebrate assessments
would be completed pre- and post-Project operation to
establish baseline and Project conditions. At least two fish
monitoring events would be conducted prior to construction of
the Project and that the survey locations would include areas

e Fish community monitoring at sites identified within the
Aquatic Biological Monitoring Plan (ABMP) in the Draft
AMMP (currently 21 sites listed in the Draft AMMP but
number may be adjusted by the ABM Team) should be
conducted at least two times prior to Project construction
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Proposed and Recommended Mitigation and Monitoring (continued)

Known or Potential Impact Type
(approx. acreage when applicable)

Proposed Mitigation and/or
Monitoring Description
(sources: FFREIS (AMP), Supplemental EA, Ag Impacts Mitigation
Plan, Operating Plan, FEMA/USACE Coordination Plan, Draft
AMMP)

EIS Recommended or Other Required Mitigation and
Monitoring
(sources: EIS and Draft AMMP)

near the footprint of the Project structures (i.e., control
structures, aqueducts, rock-ramps, etc.), as well as sites above
or below the features. As of 2015, one pre-construction fish
survey has already been completed.

e Adaptive management would be used by the AMMPT to
determine if additional mitigation is necessary based on
assessment results.

and two additional times prior to Project operation. It is
recommended that monitoring be conducted on a two or
three-year return frequency for the pre-
construction/operation surveys. After the Project
construction is complete, additional monitoring events and
assessments would be required to monitor future changes
and assess impacts. The number of sites that are surveyed
could vary depending on final Project design and due to
the adaptive nature of this approach. Changes to survey
sites would be recommended by the ABMT. See Draft
AMMP.

Follow up surveys and assessments should follow the
protocols and methodologies used in the initial assessment
(URS, 2013), and if possible, should occur during the same
time of the year.

Metrics where sites have scored well, such as taxa richness
of fish-eating species or relative abundance, would be
good to track across monitoring events, including pre-
construction, post-construction and Project operation.

o Direct impacts to aquatic habitat from
Project construction;
o Maple River: 11 acres
o Sheyenne River: 8 to 9 acres
o Wild Rice River: 12 acres
o Red River: 14 acres

e Stream restoration would be completed that includes stream
remeandering, bank grading, riffles/grade control, riparian
buffer strips and other actions.

e The aquatic habitat within constructed channels would be
measured (quantity and quality) and compared against pre-
construction conditions to assess if additional aquatic habitat
mitigation is necessary.

Possible stream restorations on a different river that is not
impacted by the Project or that may be located outside of
the project area. The stream reconstruction projects
should be restricted to other streams within the Red River
basin to ensure the impacts from the Project are offset
within the overall watershed. Consider large restoration
efforts basin-wide if monitoring shows significant impacts
occurring. Large restoration efforts would require financial
assurance.

Construction Avoidance Periods: Proper timing of Project
construction would need to be considered in order to
minimize or avoid further potential impacts to the fish
community.

e Potential fish stranding after Project
operation.

e Visual Assessment to evaluate fish stranding after Project
operation would be completed by non-Federal sponsors

Operation should ensure that fish would have the ability to
follow the receding hydrograph, i.e., prevent stranding.
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Proposed and Recommended Mitigation and Monitoring (continued)

Known or Potential Impact Type
(approx. acreage when applicable)

Proposed Mitigation and/or
Monitoring Description
(sources: FFREIS (AMP), Supplemental EA, Ag Impacts Mitigation
Plan, Operating Plan, FEMA/USACE Coordination Plan, Draft
AMMP)

EIS Recommended or Other Required Mitigation and
Monitoring
(sources: EIS and Draft AMMP)

e Design change to include diversion inlet structure gates to allow
for more control over receding waters within diversion channel.

ES Table 13 Summary of Wildlife and Wildlife Habitat Proposed and Recommended Mitigation and Monitoring

Known or Potential Impact Type
(approx. acreage when applicable)

Proposed Mitigation and/or
Monitoring Description
(sources: FFREIS (AMP), Supplemental EA, Ag Impacts Mitigation
Plan, Operating Plan, FEMA/USACE Coordination Plan, Draft
AMMP)

EIS Recommended or Other Required Mitigation and
Monitoring
(sources: EIS and Draft AMMP)

e 62 acres of direct impacts to floodplain
forest.

e See descriptions under Wetlands as wildlife habitat
replacement would be incidental to wetland replacement.

e See descriptions under Wetlands as wildlife habitat
replacement would be incidental to wetland replacement.

e Direct impacts to aquatic habitat from
Project construction;
o Maple River: 11 acres
o Sheyenne River: 8 to 9 acres
o Wild Rice River: 12 acres
o Red River: 14 acres

e See descriptions for Fish Passage and Biological Connectivity.

e See descriptions for Fish Passage and Biological
Connectivity.

ES Table 14 Summary of State-Listed Species and Special Status Species Proposed and Recommended Mitigation and Monitoring

Known or Potential Impact Type
(approx. acreage when applicable)

Proposed Mitigation and/or
Monitoring Description
(sources: FFREIS (AMP), Supplemental EA, Ag Impacts Mitigation
Plan, Operating Plan, FEMA/USACE Coordination Plan, Draft
AMMP)

EIS Recommended or Other Required Mitigation and
Monitoring
(sources: EIS and Draft AMMP)

e Interruption of bald eagle nesting.

e Bald eagles nests would be monitored during spring
construction season. The project area would continue to be
monitored during the upcoming years to ensure that no new
nests would be impacted by Project construction.

There would be raptor nest surveys completed in the spring of
the year preceding construction within or near any affected
wooded areas.

e No additional or requirements recommendations at this
time.

Fargo-Moorhead Flood Risk Management Project Final EIS

Executive Summary

May 2016
Page ES-51




Proposed and Recommended Mitigation and Monitoring (continued)

Known or Potential Impact Type
(approx. acreage when applicable)

Proposed Mitigation and/or
Monitoring Description
(sources: FFREIS (AMP), Supplemental EA, Ag Impacts Mitigation
Plan, Operating Plan, FEMA/USACE Coordination Plan, Draft
AMMP)

EIS Recommended or Other Required Mitigation and
Monitoring
(sources: EIS and Draft AMMP)

e Mortality of mussels from Project
construction.

e Additional mussel surveys are being considered for Project
footprint areas to verify whether impacts to mussel resources
would be substantial. This would include determining presence
of the black sandshell, mapleleaf and Wabash pigtoe mussels.

e Recommend that additional mussel surveys be completed
for Project footprint areas.

e Interruption of cardinal and whip-poor-
will nesting.

e To the extent practicable, vegetation clearing activities would
be done so as to avoid affecting nesting individuals.

e No additional recommendations or requirements at this
time.

e Interruption of bird nesting and rearing
periods.

e Tree clearing on forested land would occur during the winter
months in order to not impact listed bird species during their
nesting and rearing periods.

e No additional recommendations or requirements at this
time.

e Interruption to migration and spawning
for lake sturgeon during Project
operation.

e Monitoring would occur following Project operation as
predefined locations. Techniques for monitoring would be
determined following Project construction but would generally
include evaluation of hydraulic conditions and biological
sampling. See Fish Passage and Biological Connectivity for more
details.

e See descriptions for Fish Passage and Biological
Connectivity.

ES Table 15 Summary of Invasive Species Proposed and Recommended Mitigation and Monitoring

Known or Potential Impact Type
(approx. acreage when applicable)

Proposed Mitigation and/or
Monitoring Description
(sources: FFREIS (AMP), Supplemental EA, Ag Impacts Mitigation
Plan, Operating Plan, FEMA/USACE Coordination Plan, Draft
AMMP)

EIS Recommended or Other Required Mitigation and
Monitoring
(sources: EIS and Draft AMMP)

e Invasive species establishment at
disturbance sites (i.e., mitigation and
construction sites).

e An invasive species management plan, including pre-
construction monitoring data previously collected by the USACE
and post-construction monitoring of biota and physical habitat
for both construction sites and mitigation sites, would be
prepared. The plan would outline the inspection procedures
and occurrences to ensure compliance. BMPs would be
followed to prevent the introduction and spread of aquatic or
terrestrial invasive species during Project construction and
monitoring.

e Wetland mitigation sites would be managed for invasive
species. Invasive and/or non-native plant species would be

e Control of invasive species may be needed at specific
mitigation sites for functional lift/enhancement if
monitoring shows that functions being replaced are not
adequate. Minnesota wetland replacement requirements
usually have specific performance criteria that must be met
(e.g., max. percent cover of invasive species).

e The construction of this project would involve work in
zebra-mussel infested waters. The Corps should develop a
plan for reducing the risk of spreading zebra mussels
during construction, including: decontamination of
construction equipment before it’s used at another site,
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Proposed and Recommended Mitigation and Monitoring (continued)

Known or Potential Impact Type
(approx. acreage when applicable)

Proposed Mitigation and/or
Monitoring Description
(sources: FFREIS (AMP), Supplemental EA, Ag Impacts Mitigation
Plan, Operating Plan, FEMA/USACE Coordination Plan, Draft
AMMP)

EIS Recommended or Other Required Mitigation and
Monitoring
(sources: EIS and Draft AMMP)

controlled for three full growing seasons at floodplain forest
mitigation sites. Control would consist of mowing, burning,
disking, mulching, biocontrol and/or herbicide treatments as
needed. By the third growing season, any planted areas one-
half acre in size or larger that have greater than 50 percent
areal cover of invasive and/or non-native species would be
treated (e.g., herbicide) and/or cleared (e.g., disked) and then
replanted with appropriate non-invasive plants.

e When construction activities are complete, disturbed areas
would be seeded with native plant species or other plant
species per Project plans and specifications. After native species
have been planted, the seeded areas would be monitored per
the Project plans and specifications.

e The non-Federal sponsors would be responsible for noxious
weed control on the whole Project perpetually as part of the
Operations, Maintenance, Repair, Rehabilitation, and
Replacement (OMRR&R).

taking precautions with any water that is
moved/transported/diverted from the site during the
project, and proper disposal of any solid fill to reduce risk
of spreading zebra mussels.

e Invasive species spread and
establishment in inundation areas.

e A monitoring plan would be prepared that would include
procedures on survey for identifying invasive species, treatment
plans, and follow-up surveys to confirm that treatments are
effective.

e Monitoring would be completed on an annual basis in
accordance with the OMRR&R and adaptive management plan.

¢ No additional recommendations or requirements at this
time.

ES Table 16 Summary of Cultural Resou

rces Proposed and Recommended Mitigation and Monitoring

Known or Potential Impact Type
(approx. acreage when applicable)

Proposed Mitigation and/or
Monitoring Description
(sources: FFREIS (AMP), Supplemental EA, Ag Impacts Mitigation
Plan, Operating Plan, FEMA/USACE Coordination Plan, Draft
AMMP)

EIS Recommended or Other Required Mitigation and
Monitoring
(sources: EIS, Draft AMMP, and Appendix O)

e Flood impacts to eligible or listed NRHP
properties and cemeteries.

e USACE and Diversion Authority would comply with Section 106
through consultations and Programmatic Agreement with
North Dakota and Minnesota State Historic Preservations

e Adopt State Historic Preservation Office (SHPO)
recommendations (per SHPO correspondence).
e See Appendix O for potential mitigation measures.
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Proposed and Recommended Mitigation and Monitoring (continued)

Known or Potential Impact Type
(approx. acreage when applicable)

Proposed Mitigation and/or
Monitoring Description
(sources: FFREIS (AMP), Supplemental EA, Ag Impacts Mitigation
Plan, Operating Plan, FEMA/USACE Coordination Plan, Draft
AMMP)

EIS Recommended or Other Required Mitigation and

Monitoring
(sources: EIS, Draft AMMP, and Appendix O)

Officers. Programmatic Agreement for the Fargo-Moorhead
Metropolitan Area Flood Risk Management Project was signed
in June and July 2011, and Amendment 1, signed in 2013.

e Programmatic Agreement defines the Project’s Area of
Potential Effects and contains stipulations for cultural resources
avoidance, minimization, and mitigation measures.

e The USACE completed a 2015 Draft Cemetery Mitigation Plan
that includes potential mitigation measures but none of these
measures have been proposed at this time.

e Flood impacts to cemeteries not
eligible for NRHP.

e Federal mitigation plan consists of requiring the non-Federal
sponsor to acquire flowage easements within the staging area.

e Adopt recommendations from the Draft Cemetery
Mitigation Plan that go beyond flowage easements that
fully consider potential impacts from Project operation
specific to each cemetery.

e See Appendix O for potential mitigation measures.

e Flood impacts to cemeteries outside
the staging area.

e The Draft Cemetery Mitigation Plan does not identify any
proposed mitigation for these cemeteries.

e See Appendix O for potential mitigation measures.

ES Table 17 Summary of Infrastructure and Public Services Proposed and Recommended Mitigation a

nd Monitoring

Known or Potential Impact Type
(approx. acreage when applicable)

Proposed Mitigation and/or
Monitoring Description
(sources: FFREIS (AMP), Supplemental EA, Ag Impacts Mitigation
Plan, Operating Plan, FEMA/USACE Coordination Plan, Draft
AMMP)

EIS Recommended or Other Required Mitigation and

Monitoring
(sources: EIS and Draft AMMP)

e Diversion channel construction impacts
on existing roads and bridges.

e Construction of road and rail bridges over the diversion channel
would be completed to mitigate transportation connectivity
impacts

e Construction of roads and bridges as well as changes to
other infrastructure may cause impacts to resources, which
should be evaluated accordingly during permitting.

e Coordination with entities such as the US Postal Service is
recommended so that road closures can be anticipated in
advance and planned for.

e Flood inundation of existing roads,
culverts and ditches.

e |-29 and Highway 75 would be raised in the staging area to
prevent inundation during Project operation. Small portions of
Highways 81, 18, and 2 would be raised to maintain access to
OHB and Comstock. All other roads in the staging area would be

e The Diversion Authority should develop a process for
Project-related clean-up and repair, including identifying
responsibility, priorities, and local government
coordination.
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Proposed and Recommended Mitigation and Monitoring (continued)

Known or Potential Impact Type
(approx. acreage when applicable)

Proposed Mitigation and/or
Monitoring Description
(sources: FFREIS (AMP), Supplemental EA, Ag Impacts Mitigation
Plan, Operating Plan, FEMA/USACE Coordination Plan, Draft
AMMP)

EIS Recommended or Other Required Mitigation and
Monitoring
(sources: EIS and Draft AMMP)

allowed to flood under Project operation.
e Debris would be removed from public land and would be
captured in the forthcoming Operation and Maintenance Plan.

e Change in traffic patterns to roads that

were not designed for increased traffic.

e Road improvements to maintain mobility.

e No additional recommendations or requirements at this

time.

e Flood inundation of existing railroads.

e Railroads would be raised as needed through the inundation
area.

Additional studies are needed to evaluate potential
impacts of railroad improvements or raises.

e Project construction or flood
inundation of existing utilities.

o Utilities that cannot withstand occasional flooding in the
inundation area would be abandoned, modified, or relocated,
depending on the situation in accordance with applicable
regulations.

Additional studies are needed to evaluate potential
impacts of modifying or relocating utilities. For example,
high voltage transmission lines would require coordination
and possible approval from the MN Public Utilities
Commission.

ES Table 18 Summary of Land Use Plans and Regulations Proposed and Recommended Mitigation and

Monitoring

Known or Potential Impact Type
(approx. acreage when applicable)

Proposed Mitigation and/or
Monitoring Description
(sources: FFREIS (AMP), Supplemental EA, Ag Impacts Mitigation
Plan, Operating Plan, FEMA/USACE Coordination Plan, Draft
AMMP)

EIS Recommended or Other Required Mitigation and
Monitoring
(sources: EIS and Draft AMMP)

o Increased flooding of the inundation
area, restricting development and/or
use of areas
o Depending on inundation depth and

location (within or outside of the
staging area).

e The USACE has indicated regulations would be followed as
required by federal law, and would continue to work with state
and local entities for Project implementation.

e FEMA would require that the areal extent of flood inundation
required by the Project for operation in the staging area be
designated as floodway. Inundation outside of the staging area
but within the FEMA revision reach would be designated as
floodplain. Development restrictions would apply per FEMA
regulations. See FEMA CLOMR for more details.

Project construction may require permits and LGU
approval. Conditional use permits (CUP) may be required.
MNDNR may be involved with some of the local permit
reviews, such as variances and CUPs that may include
specific mitigation.

Zoning amendments could be needed at the county,
township, and municipal level once the Project is in
operation and impacts can be monitored and quantified.
Current floodplain ordinance and map revisal: the impact
of the Project on the existing floodplain may require LGU
review of current floodplain ordinances and maps.
Enhanced land use controls (e.g., “no build zones”)
downstream of the dam in the benefited area (e.g., the
hydrologic shadow of the dam, or areas impacted by flood
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Proposed and Recommended Mitigation and Monitoring (continued)

Known or Potential Impact Type
(approx. acreage when applicable)

Proposed Mitigation and/or
Monitoring Description
(sources: FFREIS (AMP), Supplemental EA, Ag Impacts Mitigation
Plan, Operating Plan, FEMA/USACE Coordination Plan, Draft
AMMP)

EIS Recommended or Other Required Mitigation and
Monitoring
(sources: EIS and Draft AMMP)

events greater than the 100-year).

e Minnesota state law would not allow development to
occur within the designated floodway (i.e., the inundated
portions of the staging area on the MN side). Existing
structures that would be within the newly designated
floodplain would require flood insurance or would need to
be mitigated. Restrictions for future development on
parcels within the floodplain would apply per MN law.

ES Table 19 Summary of Minnesota Dam Safety and Work in Public Waters Regulations and Permitting Proposed and Recommended Mitigation and

Monitoring

Known or Potential Impact Type
(approx. acreage when applicable)

Proposed Mitigation and/or
Monitoring Description
(sources: FFREIS (AMP), Supplemental EA, Ag Impacts Mitigation
Plan, Operating Plan, FEMA/USACE Coordination Plan, Draft
AMMP)

EIS Recommended or Other Required Mitigation and
Monitoring
(sources: EIS and Draft AMMP)

e Dam construction on the Red River and
Wild Rice River.

e No specific mitigation was described in the USACE
environmental review documents. The Project would require a
MNDNR Dam Permit, which has specific requirements for
approval and possible mitigation.

e MNDNR dam safety and work in public waters permit
would include necessary design, mitigation, and operation
conditions for the Project. Application requires that specific
studies be completed (by licensed engineers) and approved
prior to permit approval. See Dam Safety Section 3.15 for
further details on application process and permit approval
criteria.

ES Table 20 Summary of Socioeconomics Proposed and Recommended Mitigation and Monitoring

Known or Potential Impact Type
(approx. acreage when applicable)

Proposed Mitigation and/or
Monitoring Description
(sources: FFREIS (AMP), Supplemental EA, Ag Impacts Mitigation
Plan, Operating Plan, FEMA/USACE Coordination Plan, Draft
AMMP)

EIS Recommended or Other Required Mitigation and
Monitoring
(sources: EIS, Draft AMMP, and Appendix O)

e Flood inundation to residential and
nonresidential structures in the staging
area.

e See ES Table 3 (FEMA) above.
e Flood insurance would be purchased for structures that are
allowed to remain.

e See ES Table 3 (FEMA) above.
e Financial assurance for unforeseen impacts.

Fargo-Moorhead Flood Risk Management Project Final EIS

Executive Summary

May 2016
Page ES-56




Proposed and Recommended Mitigation and Monitoring (continued)

Known or Potential Impact Type
(approx. acreage when applicable)

Proposed Mitigation and/or
Monitoring Description
(sources: FFREIS (AMP), Supplemental EA, Ag Impacts Mitigation
Plan, Operating Plan, FEMA/USACE Coordination Plan, Draft
AMMP)

EIS Recommended or Other Required Mitigation and
Monitoring
(sources: EIS, Draft AMMP, and Appendix O)

e Project operation flooding to land
including agricultural.

e See ES Table 3 (FEMA) above.

See ES Table 3 (FEMA) above.

Provide supplemental crop insurance.

Clean-up of debris following each Project operation.
Appraisal for the flowage easement should consider future
impacts of Project operation.

Assess and compensate drainage ditch authorities for
Project-related damage following each operation.
Financial assurance for unforeseen impacts.

Non-Federal sponsors purchase the impacted land.

e Organic Farms

e Mitigation for organic farms is proposed to be the same as for
agricultural land.

Provide supplemental crop insurance.

Approach organic farmers to discuss early buy-out options.
Clean-up of debris following each Project operation.
Potential impacts to certification should be determined
prior to flowage easement issuance.

Appraisal for the flowage easement should consider future
impacts of Project operation.

Flowage easements must consider “Going Concerns” for
Minnesota businesses per Minnesota Constitution.
Financial assurance for unforeseen impacts.

e Century Farms

e Depending on structure eligibility, see ES Table 16 (Cultural) or
ES Table 3 (FEMA) above.

Depending on structure eligibility, see ES Table 16
(Cultural) or ES Table 3 (FEMA) above.

See above rows for organic farms and agricultural land
recommendations, as applicable.

e Businesses in Unbenefited area

e Options include (impact-dependent): buy-outs, relocations,
flowage easements, non-structural measures.

e Proposed mitigation would go to the landowner; no mitigation
is currently proposed for the lessee.

Flowage easements must consider “Going Concerns” for
Minnesota businesses per Minnesota Constitution.
Financial assurance for unforeseen impacts.

e |nfrastructure and Public Services and
Utilities

e See ES Table 17 (Infrastructure) above.
e Development of a Utility Relocation Plan.
e Completed transportation plan.

See ES Table 17 (Infrastructure) above.
Financial assurance for unforeseen impacts.

e Unbenefited Area Access to Health
Care and Emergency Services

e OHB and Comstock ring levee residents would have at least one
access road maintained during Project operation.
e Detour routes.

Local Emergency Flood Plans (evacuation plans and routes)
may need to be updated, particularly in areas with new
inundation.
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Proposed and Recommended Mitigation and Monitoring (continued)

Known or Potential Impact Type
(approx. acreage when applicable)

Proposed Mitigation and/or
Monitoring Description

(sources: FFREIS (AMP), Supplemental EA, Ag Impacts Mitigation

Plan, Operating Plan, FEMA/USACE Coordination Plan, Draft
AMMP)

EIS Recommended or Other Required Mitigation and
Monitoring
(sources: EIS, Draft AMMP, and Appendix O)

Social (e.g., effects of relocations,
stress, community tie impacts)

There is no proposed mitigation for these impacts.

o No additional recommendations or requirements at this
time.

Well, septic and groundwater impacts

e Removal or abandonment within footprint or those that are

associated with structures proposed to receive relocated/buy-

outs.
e Well monitoring near Project inundation area. Modifications
may be made to prevent contamination to drinking water.

e Regulations in accordance with Minnesota Rules, part 4725
must be followed.

e Follow guidelines for the Minnesota Department of Health
flood precautions for private water wells.

¢ Include cost (as part of proposed mitigation) for
floodproofing, abandonment or relocation of septic
systems due to new inundation.

Tenants (e.g., farmers, businesses,
residents)

e Proposed mitigation would go to the property owner; no
mitigation is currently proposed for tenants.

e Relocation assistance.
¢ Advance notification of Project operation.
e Provide supplemental crop insurance.

Agricultural impacts (e.g., mobilization
impacts, bisected properties, changes
to soil chemistry,
sedimentation/erosion, transportation
of plant pathogens, invasive species
and noxious weed spread, planting
delays)

e There is no proposed mitigation for these impacts.

e Follow recommendations outlined in the NDSU Initial Ag
Impact Study.

e Mitigation for these types of impacts should consider the
type of agriculture (traditional vs. organic) property.

e Financial assurance for unforeseen impacts.

e Provide supplemental crop insurance.

Uninsurable farm structures,
grain/livestock food spoilage

e Uninsurable farm structures would be mitigated, but specific
measures have not yet been determined.

e Livestock operations would not be allowed in the staging area.

e Relocations or other mitigation for grain food storage has not
yet been determined.

e Financial assurance for unforeseen impacts.
e Flowage easements should account for damages to
uninsurable structures.

Cemeteries

e See ES Table 16 (Cultural) above.

e See ES Table 16 (Cultural) above.
e Financial assurance for unforeseen impacts.

Impacted land, primarily cropland,
within the construction footprint

e See ES Table 10 (Cover Types) above.

e See ES Table 10 (Cover Types) above.

Comstock and OHB ring levees.

e Comstock ring levee would be designed in collaboration with
local officials and would allow for future development. All
residents within Comstock would be protected by the ring
levee.

e OHB ring levee would require the relocation of 42 homes to

e No additional recommendations or requirements at this
time.
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Proposed and Recommended Mitigation and Monitoring (continued)

Known or Potential Impact Type
(approx. acreage when applicable)

Proposed Mitigation and/or
Monitoring Description
(sources: FFREIS (AMP), Supplemental EA, Ag Impacts Mitigation
Plan, Operating Plan, FEMA/USACE Coordination Plan, Draft
AMMP)

EIS Recommended or Other Required Mitigation and
Monitoring
(sources: EIS, Draft AMMP, and Appendix O)

different sites within the OHB levee. An additional 60
residential lots would be added within the ring levee for other
displaced residents within the unprotected area.

e The Diversion Authority proposes to compensate the City of
Oxbow and the Kindred School District for loss of tax base for a
period of up to four years caused by the temporary loss of the
42 homes.
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Proposed and Recommended Mitigation and Monitoring (continued)
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Areas of Controversy and Issues Yet to be Resolved

Areas of Controversy

Minnesota Rules part 4410.2300 identifies the minimum EIS content requirements. One of these
content requirements is a summary that includes, among other items, areas of controversy and issues
yet to be resolved. MNDNR has identified the following areas of controversy and issues based on public
comments received in EIS Scoping and on the Draft EIS.

Flood Risk Transfer

The Project reduces flood risk within the Fargo-Moorhead urban area, but would increase flood risk
upstream of the proposed dam. The justification for this flood risk transfer is that the Fargo-Moorhead
urban area is a regional center with more structures and people. It is more feasible to remove or
mitigate for flood risk in a confined area, less-developed area to the south. The extent of increased flood
risk from the Project is such that some areas would have flood risk that previously had none. This brings
up the criticism that those people who live in an area with flood risk are now transferring that risk to
people who live in an area that did not have flood risk. Several commenters expressed concerns that this
transfer of flood risk is unfair and unethical. The hydrology section (3.1) and the socioeconomic section
(3.16) of the Final EIS describe how and to what extent this flood risk transfer would occur. For the 100-
year flood, the Project benefits approximately 72,923.50 acres from flooding in the project area. This
same flood event would flood approximate 20,461.30 acres of land upstream of the proposed dam that
would not have been flooded without the Project.

Another aspect of flood risk transfer that has been a subject of controversy is associated with lands in
Minnesota that would be flooded by the Project in comparison to how much benefit the project
provides in Minnesota. Of the total benefits from the project approximately 10,229 acres, or about 14%,
are within Minnesota. The total newly inundated acres in Minnesota are 12,317; an addition of 2,088
acres of inundation over existing conditions. This is largely due to higher ground in Minnesota and
efforts of the City of Moorhead to manage flood risk. Minnesota ends up with more acres impacted
than benefited. On the other hand, North Dakota would see 62,694 acres benefited, or about 86% of
the Project benefits. The total newly inundated acres in North Dakota is 8,145; a reduction of 54,549.

Alternatives Analysis

The alternative analysis for the Project has been a source of concern and criticism since the early
planning stages of the USACE’s Feasibility Study. Federal alternative analysis conducted by the USACE
relied heavily on cost-benefit ratios to determine suitability of various alternatives. USACE policy limits
Federal participation in projects to only those projects that have a cost-benefit ratio greater than 1.0.
Although the USACE found several different project alternatives that would have the required cost-
benefit ratio, the proposed project was selected by the USACE because it was favored by the local
sponsors (Diversion Authority). Another important aspect that led to selection of the Project was the
ability to mitigate for increased inundation upstream of the Project.

Alternative screening conducted by USACE was not in compliance with alternative screening
requirements in Minnesota Rules. To address this issue the MNDNR conducted alternative screening as
part of EIS Scoping, the Draft EIS development and during development of the Final EIS. An alternative
screening report and an EIS Appendix were provided for transparency and clarity around the alternative
screening process so that the public could understand what was done and if needed, raise any issues
during the Draft EIS review period. The biggest criticism of the alternative screening that was received
from public comments was that the purpose and need for the Project was so narrow that it prevented a
reasonable consideration of alternatives. To address this comment, the MNDNR rescreened all scoping
alternatives
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Areas of Controversy and Issues Yet to be Resolved
(continued)

using a broader Project purpose (see Appendix M).This alternatives rescreen exercise did not change the
results of previous alternative screening process. Commenters also provided many additional
alternatives or variants of alternatives in an effort to identify a better solution. These were evaluated as
part of the rescreening exercise; however screening of these alternatives and variants did not result in
the identification any additional reasonable alternatives to the Project.

The level of interest in alternatives is a strong indicator of dissatisfaction with the impacts of the Project.
Some factors that could be contributing to dissatisfaction and inability to identify reasonable
alternatives are the physical attributes of the project area and the long standing flood risk within the
Red River Basin. The land around Fargo is particularly flat and flood protection measures are
complicated by flood risk from North Dakota tributaries. Catastrophic flood events that have occurred in
the Basin create additional challenges to reducing flood risk. Finding that one project that can protect a
community requires incorporating large or expensive components to deal with the large amounts of
water that are associated with catastrophic events. Incremental measures will not address extreme
conditions, although these incremental measures can help reduce the severity of extreme conditions. To
that end, basin-wide flood risk reduction measures are very valuable and should be pursued wherever
possible. However, these measures will not substitute for community-specific projects to address
catastrophic flood events.

Floodplain Development

Commenters have identified floodplain development as an area of controversy by asserting the Project
is not compliant with Executive Order 11988 (E.O. 11988) and that the real purpose of the Project is so
that Fargo can develop the floodplain south of the city. The Final EIS provides some information
(subsection 1.5.1.3) related to the E.O. 11988 and the considerations that federal agencies must make if
their activities may have impacts on floodplains. The USACE has asserted that the executive order is
directed at federal agencies and, as such, only federal agencies can officially determine how they comply
with that order. The USACE had also asserted that they have complied with the executive order. It is
understandable that commenters would question compliance with E.O. 11988 for a project such as this
that removes significant acreage from the floodplain.

This concern is amplified by existing City of Fargo growth plans that envision future development in the
area that is now undeveloped floodplain that is proposed to be protected by the Project. Some
commenters have asserted that development of this area is the true purpose of the Project, and that
purpose is not justified. The Final EIS addresses future development by the City of Fargo in Land Use
Section 3.14.2. The EIS did identify under the No Action Alternatives that additional floodplain
development would continue with the same flood risk current experienced. Local land use plans and
regulations would be revised over time to reflect growth trends and future needs of each community,
including regulation of floodplain development where required and appropriate. The EIS also attempts
to address this by evaluating a different alignment of the dam under the NAA. The NAA reduces the
amount of existing floodplain that is protected by the Project; however, shifting the alignment north
would impact more structures than the Project.
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Areas of Controversy and Issues Yet to be Resolved
(continued)

Mitigation

The USACE and the Diversion Authority have proposed a series of mitigation measures to address
various potential Project impacts, such as physical impacts to water resources, loss of connectivity,
construction impacts and increased inundation. The controversy associated with mitigation is whether
or not the proposed mitigation is sufficient to address the potential impacts of the Project. In some
cases there is a disagreement about whether an impact would actually occur or the degree that the
Project contributes to the impact. For example the MNDNR believes that the Project would change the
hydrology in the project area such that stream impacts could occur. The USACE believes this potential is
small and should not require mitigation.

In other cases there is disagreement about the sufficiency of the mitigation. An agricultural impact due
to increased inundation is just one of many potential examples where commenters felt the mitigation
was insufficient. The USACE believes that it is not likely that Project operation would have an impact on
agricultural production because Project operation would likely occur during early spring, prior to when
planting occurs. In addition, it is believed that if Project operation would overlap with the planting
schedule that the storing of additional water on agricultural land would not result in major impacts to
planting delays, crop yields, and etc. Another area of potential disagreement is associated with storing
additional water on land would have been flooded under existing conditions. For example, a specific
parcel may currently be flooded with 18 inches of water during a 100-year flood event, but under
Project operation that same parcel could be flooded with up to 3 feet of water during the a 100-year
flood event. This raises questions about if the additional 18 inches of water makes any difference to that
parcel, and if so, what mitigation is warranted.

There is disagreement between the MNDNR and the USACE and Diversion Authority about what level of
mitigation is needed to compensate for Project impacts. Chapter 6.0 of the Final EIS identifies those
impacts where MNDNR believes additional mitigation is needed. This same chapter also identifies
potential additional mitigation measures that could be implemented to address these deficiencies.
Examples of unmitigated impacts include:

o Sufficiency of takings process

e Increased inundation less than 6 inches.

e Increased inundation for flood between the 100-year and 500-year events
e |mpacts to agricultural land including organic farms

e Impacts to cemeteries

e Geomorphology impacts

e Wetland impacts in the inundation area

Section 3.15 of the Final EIS identifies the permit requirements that MNDNR must consider when
evaluating the application for a dam safety and work in public waters permit for the Project. One of
these criteria is the sufficiency of mitigation. If during consideration of the application for the Project
MNDNR determines that proposed mitigation is insufficient, the application must be denied.
Alternatively, the USACE and Diversion Authority could develop additional mitigation measures that
would become conditions of the permit to address this potential deficiency.
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Areas of Controversy and Issues Yet to be Resolved
(continued)

Issues Yet to be Resolved

In order to begin construction in Minnesota (including the Red River), the Project needs approval from
the MNDNR for work in public waters and dam safety. Minnesota Statute and Rule contain requirements
that must be met in order for MNDNR to issue a permit. The EIS does provide information relating to
these topics; however there still are unresolved issues that would need to be addressed as part of a
permit decision. Some examples of these potential unresolved issues include:

e Alternatives. As part of permit application review, there will need to be an evaluation of
whether the Proposed Project represents a minimum impact solution to a specific need with
respect to all other reasonable alternatives. For example, a different alternative could be
deemed more reasonable or the Project could be deemed un-permitable.

e Plan compatibility. The MNDNR must make a finding that the Project is compatible with local
land use and water management plans. The land use section of the Final EIS identifies the

outstanding questions associated with plan compatibility.

e Mitigation. The MNDNR must determine if the proposed mitigation is sufficient. For additional
information on proposed, recommended, and potential gaps in mitigation and monitoring, see
Chapter 6 and Appendix O.
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Permits, Approvals, and Federal Regulatory Programs

and Laws

What permits, approvals or Federal Regulatory Programs and Laws would be required or

would need to be complied with prior to construction and operation of the Project?

ES Table 21 provides a list of the possible permits, approvals, Federal Regulatory Programs and Laws
that have been identified for the Proposed Project. Additional details are included in Chapter 1 of the

EIS.

ES Table 21 Permit, Approvals, and Federal Regulatory Programs and Laws Related to the Project

Permit/Approval

Governing Agency

Responsibility

Federal Agencies

Clean Water Act — Section 404

United States Army Corps of
Engineers (USACE)

Non-Federal Sponsor if
constructed by Non-
Federal Sponsor*

Section 7 of the Endangered Species United States Fish and USACE
Act Coordination Wildlife Service (USFWS)
Executive Order 11988: Floodplain USACE USACE

Management

Rivers and Harbors Act of 1899 —
Sections 9 and 10

USACE

Non-Federal Sponsor if
constructed by Non-
Federal Sponsors

Conditional Letter of Map Revision
(CLOMR)

Federal Emergency
Management Agency (FEMA)

Non-Federal Sponsors

Letter of Map Revision (LOMR)

FEMA

Non-Federal Sponsors

Prime and Unique Farmlands

Natural Resources
Conservation Service

USACE

State Agencies: North Dakota
Clean Water Act — Section 401 North Dakota Department of | USACE
Certification, Water Quality - ND Health (NDDH)
Dewatering Permit NDDH Contractor
NPDES Stormwater Permit NDDH Contractor/Owner
Aquatic Nuisance Species Rule North Dakota Game and Fish | Contractor
Dept.

Memorandum of Understanding

North Dakota Department of
Transportation (NDDOT)

Non-Federal Sponsors

Section 106 Consultation

Archaeology and Historic
Preservation Division, State
Historical Society of North
Dakota

USACE

Waters Drain Permit

North Dakota State Water
Commission (ND State Water
Commission)

Non-Federal Sponsors

Construction Permit

ND State Water Commission

Non-Federal Sponsors

Sovereign Lands Permit

Office of the State Engineer

Non-Federal Sponsors

State Agencies: Minnesota
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Permits, Approvals, and Federal Regulatory Programs

and Laws (continued)

Permit/Approval

Governing Agency

Responsibility

Dam Safety Permit

Minnesota Department of
Natural Resources (MNDNR)

Non-Federal Sponsors

Water Appropriations Permit

MNDNR

Non-Federal Sponsors

Public Waters Work Permit MNDNR Non-Federal Sponsors
Burning Permit MNDNR Non-Federal Sponsors
Infested Waters Permit MNDNR Non-Federal Sponsors
Prohibited Invasive Species Permit MNDNR Non-Federal Sponsors

Cooperative Construction Agreement

Minnesota Department of
Transportation (MNDOT)

Non-Federal Sponsors

Clean Water Act (CWA) — Section 401 Minnesota Pollution Control USACE
Certification, Water Quality — MN Agency (MPCA)

NPDES Stormwater Construction Permit | MPCA Contractor/Owner
Section 106 Consultation Minnesota State Historic USACE

Preservation Office (MN
SHPO)

Counties: Minnesota

Floodplain

Clay County, Minnesota

Non-Federal Sponsors

MN Wetland Conservation Act

Clay Soil and Water
Conservation District

Non-Federal Sponsors

MN Wetland Conservation Act

Wilkin County, Minnesota

Non-Federal Sponsors

Townships: North Dakota

Building Permit

Harwood Township, North
Dakota

Non-Federal Sponsors

Floodplain Permit

Harwood Township, North
Dakota

Non-Federal Sponsors

Conditional Use Permit -Site Approval
for General Ground Excavation

Mapleton Township, North
Dakota

Non-Federal Sponsors

Conditional Use Permit -Site Approval
for General Ground Excavation

Pleasant Township, North
Dakota

Non-Federal Sponsors

Conditional Use Permit -Site Approval
for General Ground Excavation

Warren Township, North
Dakota

Non-Federal Sponsors

Townships: Minnesota

Interim Zoning Ordinance

Holy Cross, Minnesota

Non-Federal Sponsors

Muni

cipalities: North Dakota

Floodplain Permit

City of Fargo, North Dakota

Non-Federal Sponsors

Stormwater Permit

City of Fargo, North Dakota

Non-Federal Sponsors

Conditional Use Permit -Site Approval
for General Ground Excavation

City of Horace, North Dakota

Non-Federal Sponsors

Conditional Use Permit

City of West Fargo, North
Dakota

Non-Federal Sponsors

Conditional Use Permit -Site Approval
for General Ground Excavation

City of Argusville, North
Dakota

Non-Federal Sponsors
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Permits, Approvals, and Federal Regulatory Programs
and Laws (continued)

Permit/Approval ‘ Governing Agency Responsibility
Municipalities: Minnesota
Floodplain Permit City of Moorhead, Minnesota | Non-Federal Sponsors
Stormwater Permit City of Moorhead, Minnesota | Non-Federal Sponsors
Other Jurisdictions
Application to Drain Cass County Joint Water Non-Federal Sponsors

Resource District, North
Dakota (Cass County Joint

WRD)

Construction/Floodplain Approval Buffalo-Red River Watershed | Non-Federal Sponsors
District, Minnesota (BRRWD)

Two Rivers Watershed District (WD) Two Rivers WD, Minnesota Non-Federal Sponsors

Application

'A section 404 permit would be required for construction of the Project if construction is completed by an entity 879 other than the USACE as
they are the governing agency. However, the USACE is required to adhere to Section 404 880 requirements for construction.
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Organization and Content of the Environmental Impact
Statement

This EIS analyzes potential impacts from the Project for various topics as identified in the FSDD.
Organization of the EIS generally follows the standard format as set forth in Minnesota Rules, part
4410.2300. The EIS is organized by the following components:

e Chapter 1 — Introduction provides a Project overview, describes the purpose and need for the
Project, and the government approvals that would be needed for construction and operation of
the Project, including the various permits and agencies that would review the Project prior to
construction and operation.

e Chapter 2 — Proposed Project and Project Alternatives provides detailed information on the
Project and the alternatives evaluated in the EIS, including the Base No Action Alternative, No
Action (with Emergency Measures), and the NAA. This chapter also provides an alternative
evaluation with information on alternatives considered, but not carried forward for further
evaluation in this EIS.

e Chapter 3 — Affected Environment and Environmental Consequences describes the potentially
affected environment in which the Base No Action Alternative, Proposed Project, No Action
(with Emergency Measures), and the NAA would occur. Environmental consequences of the
Project and alternatives are analyzed, and a discussion of potential impacts is presented for
each topic area, which considers short-term, long-term, beneficial, and adverse effects, and the
significance of each of those potential effects.

e Chapter 4 — Cumulative Effects presents the results of the analysis that identified the potential
for cumulative effects within a local and regional context.

e Chapter 5 — Comparison of Alternatives provides a summary of each of the alternatives relevant
to the Project purpose and potential impacts.

e Chapter 6 —Mitigation and Monitoring Measures describes mitigation measures that could
reasonably eliminate or minimize adverse environmental, economic, or sociological effects of
the Project. Identifying these measures is required per Minnesota Rules, part 4410.2300. To
meet this requirement, the EIS evaluates and discusses mitigation measures to address adverse
effects identified as a result of analyses proposed in Chapter 3 of the EIS.

e Chapter 7 — Consultation and Coordination describes how the MNDNR and Project Proposer
developed the FEIS in coordination with other state and federal agencies, tribal entities, and the
public. This chapter also includes a description of the public involvement completed and
planned.

o Chapter 8 — List of Preparers provides a list of preparers and document reviewers, their
qualifications, and areas of responsibility.

e Chapter 9 — References provides a list of references that were used during the evaluation and
analysis for the EIS and are cited in the EIS text.

e Figures and Appendices are also included in the EIS, and the reader is directed to these sources
of information as needed throughout the EIS.
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1.0 Introduction

11

EIS ORGANIZATION

This Environmental Impact Statement (EIS) analyzes potential impacts from the Project for various topics
as identified in the State Final Scoping Decision Document (FSDD). Organization of this section generally
follows the standard format as set forth in Minnesota Rules, part 4410.2300. The EIS is organized by the
following components:

Chapter 1 — Introduction provides a Project overview, describes the purpose and need for the
Project, and the government approvals that are or may be needed for construction and
operation of the Project, including the various permits and agencies that would review the
Project prior to construction and operation.

Chapter 2 — Proposed Project and Project Alternatives provides detailed information on the
Project and the alternatives evaluated in the EIS, including the Base No Action Alternative, No
Action Alternative (with Emergency Measures), and the Northern Alignment Alternative (NAA).
This chapter also provides an alternative evaluation with information on alternatives that were
considered, but not carried forward for further evaluation in this EIS.

Chapter 3 — Affected Environment and Environmental Consequences describes the potentially
affected environment in which the Base No Action Alternative, Proposed Project, No Action
Alternative (with Emergency Measures), and the NAA would occur. Environmental
consequences of the Project and alternatives are analyzed and a discussion of potential impacts
is presented for each topic area, considering short-term, long-term, beneficial, and adverse
effects, and the significance of each of those potential effects.

Chapter 4 — Cumulative Potential Effects presents the results of the analysis that identified the
potential for cumulative effects within a local and regional context.

Chapter 5 — Comparison of Alternatives provides a summary of reasonable alternatives relevant
to the Project purpose and potential impacts.

Chapter 6 —Proposed and Recommended Mitigation and Monitoring describes mitigation
measures that could reasonably eliminate or minimize adverse environmental, economic, or
socioeconomic effects of the Project. Identifying these measures is required per Minnesota
Rules, part 4410.2300. To meet this requirement, the EIS evaluates and discusses mitigation
measures to address adverse effects identified as a result of analyses proposed in Chapter 3 of
the EIS.

Chapter 7 — Consultation and Coordination describes how the Minnesota Department of
Natural Resources (MNDNR) developed the Draft EIS in coordination with other state and
federal agencies, tribal entities, and the public.

Chapter 8 — List of Preparers provides a list of document contributors, their qualifications, and
areas of responsibility.

Chapter 9 — References provides a list of references that were used during the evaluation and
analysis for the EIS and are cited in the EIS text.

Figures and Appendices are also included in the EIS, and the reader is directed to these sources
of information as needed throughout the EIS.
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1.2 ABOUT THE PROJECT PROPOSER

The Project Proposer is the Flood Diversion Board of Authority (Diversion Authority). The Diversion
Authority was created by a joint powers agreement between the Cities of Fargo, North Dakota (ND) and
Moorhead, Minnesota (MN), along with Cass County, North Dakota, Clay County, Minnesota, the Cass
County Joint Water Resources District, and the Buffalo-Red River Watershed District effective July 11,
2011. The Diversion Authority is led by nine board members from the stakeholder entities. The purpose
of the Diversion Authority is to build and operate a flood diversion channel along the Red River of the
North (Red River) to reduce the flood risk of the stakeholder communities and counties. Additional
information on the Diversion Authority is available on their website, www.fmdiversion.com.

1.2.1 Other Parties Involved

The United States Army Corps of Engineers (USACE) has partnered with the Diversion Authority to plan,
secure funding for, and construct the Project (as defined below). The Project would be owned and
operated by the non-Federal sponsors. Project operation, maintenance, and monitoring would be the
responsibility of the non-Federal sponsors.

Prior to formation of the Diversion Authority, the USACE was brought in by the Cities of Fargo and
Moorhead to help them determine what could be done to reduce flood risk in the metropolitan area.
Together, they worked to create the Fargo-Moorhead Metro Flood Risk Management Feasibility Study
(Feasibility Study) and evaluated many alternatives based on many factors and ultimately recommended
the Locally Preferred Plan (LPP). The Cities officially partnered with USACE as a non-Federal sponsor and
proceeded with federal environmental review.

The Diversion Authority should not be confused with "local sponsor,” which is synonymous with "non-
Federal sponsor" or "non-Federal interest," the preferred term being "non-Federal sponsor" by the
USACE. The USACE defines the non-Federal sponsor as a 1) a legally constituted public body (including a
federally recognized Indian tribe); or 2) a nonprofit entity with the consent of the affected local
government; that has full authority and capability to perform the terms of its agreement and to pay
damages, if necessary, in the event of failure to perform. Fargo and Moorhead were the two non-
Federal sponsors during the Project feasibility study and for the original Design Agreement (executed
September 12, 2011). A Design Agreement Amendment 1 was executed on December 19, 2013 which
added the Diversion Authority as a non-Federal sponsor. Thus, as of the production of the EIS, the non-
Federal sponsors are considered the City of Moorhead, City of Fargo, and the Diversion Authority. Note
that even though Fargo and Moorhead are stakeholder entities of the Diversion Authority, legally and
for the purposes of the Design Agreement they are three different entities and thus are currently all
considered non-Federal sponsors.

13 NEED FOR A STATE OF MINNESOTA ENVIRONMENTAL IMPACT STATEMENT

The proposed project (Project) includes a water control structure on the Red River that would meet the
definition of a Class | Dam under Minnesota’s Dam Safety program rules (Minnesota Rules, part
6115.0340). Any embankment upstream of the control structure that is at or below the elevation of the
top of the dam and impounds water due to the presence of the control structure would be considered
to be part of the dam. Minnesota Rules, part 4410.4400, subpart 18 requires a mandatory EIS for
projects that involve construction of a Class | dam. The MNDNR, as the Responsible Governmental Unit
(RGU), prepared this EIS, which evaluated the Project in accordance with the Minnesota Environmental
Policy Act (MEPA) (Minnesota Statutes 2008, section 116D). This EIS was developed to meet applicable
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requirements of Minnesota Rules, part 4410 (Environmental Quality Board; Environmental Review
Program) that govern environmental review in Minnesota.

1.3.1 Federal Environmental Review

In accordance with the National Environmental Policy Act (NEPA) process, per Council on Environmental
Quality (CEQ) regulations 40 Code of Federal Regulations (CFR) 1500-1508, and guidance for
implementation of NEPA for the Civil Works Program of the USACE provided in 33 CFR 230, and Engineer
Regulation 220-2-2; the USACE with cooperation from the City of Moorhead and the City of Fargo,
issued a Final Feasibility Report and Environmental Impact Statement (FFREIS) for the Project in July
2011. The USACE’s Record of Decision (ROD) was issued in April 2012 in accordance with 40 CFR 1505.2.
The USACE designated the LPP as its Selected Plan in the FFREIS, also referred to as the Federally
Recommended Plan (FRP) in the Supplemental Environmental Assessment (EA) (USACE).

Following the issuance of the ROD, on October 11, 2012 the Diversion Authority endorsed two design
changes proposed by the USACE to reduce potential impacts of the LPP. These changes added adjustable
gates on the diversion inlet control structure and increased the Red River flows through the Fargo-
Moorhead downtowns to a Fargo stage of 35 feet by constructing new levees and floodwalls and
improving existing levees. This change reduces the need for operation of the LPP by limiting its
operation to flood flows in the Red River in excess of 17,000 cubic feet per second (cfs). A third USACE-
proposed change was endorsed by the Diversion Authority on November 8, 2012. This change revised
the diversion channel and associated features, including the addition of the City of Oxbow, Village of
Hickson, Bakke Subdivision (OHB) ring levee, to achieve cost savings and reduce the number of impacted
residential structures. Due to substantial Project design changes, the USACE prepared a Supplemental
EA for the Project in September 2013. The MNDNR submitted comments on the federal Draft EIS,
federal Supplemental Draft EIS, FFREIS, and Supplemental EA.

The MNDNR, as the RGU, developed and prepared this EIS, which evaluated the Project in accordance
with the MEPA (Minnesota Statutes 2008, section 116D), and the rules governing the environmental
review process, included in Minnesota Administrative Rules, part 4410. Utilization of the existing
federally prepared environmental review documents was done as required by Minnesota Rules, part
4410.3900, subpart 3, which allows for the substitution of federal documents for state environmental
review documents, insofar as the applicable documents satisfy the state level environmental review
information needs as established through Minnesota Rules, part 4410 and the EIS scoping process. The
EAW scoping process for the Minnesota EIS was conducted April 15, 2013 to May 15, 2013 and, as a
result, many topics were identified as satisfactory for the Minnesota EIS and could utilize existing
information present in the federal FFREIS and Supplemental EA. However, there were additional topics
identified through the scoping process, including hydrology, socioeconomics, and stream stability, which
required additional gathering of information. This scoping process is more thoroughly discussed in
Chapter 7—Consultation and Coordination.

14 PROJECT PURPOSE AND NEED

The Project is located on the Red River, which forms the state border of Minnesota and North Dakota,
flowing through the Fargo-Moorhead area (F-M area). The project area is located within the area from
approximately 12 miles west to six miles east of the Red River and from 20 miles north to 20 miles south
of Interstate Highway 94 (1-94) (Figure 1) and consists of a central urban area (i.e., F-M urban area),
surrounded by smaller outlying communities, interspersed with rural residences and agricultural
operations.
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The Red River basin in eastern North Dakota and along the western Minnesota border has a long history
of flooding due to the unique hydrology of the area. This unique hydrology includes an expansive
floodplain that serves as an important natural resource for water conveyance and water storage. Three
large rivers; the Red River, the Wild Rice River, and the Sheyenne River; converge in the F-M area and
contribute to extensive flooding. This prompted studies, analysis, and engineering design to develop a
plan to manage the flood risk in the F-M area, known as the Fargo-Moorhead Flood Risk Management
Project (Project).

The Red River, Wild Rice River, Sheyenne River, Maple River, Lower Rush River, and the Rush River all
contribute to the flood risk. Average annual national economic flood damages in the F-M area are
estimated to be more than $51 million (see Section 3.16 - Socioeconomics), and a failure of emergency
flood measures could result in loss of life. Flooding in the F-M area typically occurs in late March and
early April as a result of spring snowmelt. Flooding poses a significant risk of damage to urban and rural
infrastructure and disrupts transportation throughout the F-M area. The F-M urban area is a regional
center for healthcare, education, government, and commerce. Infrastructure at risk in the F-M urban
area includes several regional medical centers, three college campuses, and city and county government
headquarters offices.

The Red River has exceeded the National Weather Service flood stage of 18 feet at the United States
Geological Survey (USGS) gage in Fargo (the Fargo gage) in 52 of the past 114 years (1902 through 2015)
and recently every year except 2012 from 1993 through 2013. Flood stage is defined as “an established
gage height for a given location above which a rise in water surface level begins to create a hazard to
lives, property, or commerce” (www.noaa.gov). The record-setting Red River flood stage in 2009 at
Fargo was 40.82 feet on the Fargo gage. The hydrologic record of the Red River shows a trend of
increasing magnitude and frequency of flooding in recent decades.

Official estimates vary for the 1-percent chance flood (100-year flood) flow and stage. Up until recently,
the base flood stage (100-year flood) established by the Federal Emergency Management Agency
(FEMA) corresponded to a flood stage of 38.3 feet on the Fargo gage. FEMA has recently revised the
100-year flood stage of 39.3 feet. However, FEMA's effective 100-year flood flow of 29,300 cfs is based
on hydrology that dates to the 1970s. An updated standard hydrologic analysis would increase the 100-
year flood flow from 29,300 cfs to 33,000 cfs, which would increase the 100-year flood stage to
something between 40.7 feet and about 41.5 feet, the exact value depending on levee effectiveness and
a more detailed analysis than has been completed to date for a flow of 33,000 cfs.

The USACE went beyond a standard hydrologic analysis by engaging a panel of experts (Expert Opinion
Elicitation Panel (EOEP) in hydrology and climate change to discuss flooding trends in the Red River
basin. The panel concluded that the hydrologic record showed a “dry” period in the early decades of the
20th century and a “wet” period in later years continuing to the present and recommended developing
revised flow frequency curves separately for the dry and wet periods. The EOEP use of the terms “wet
cycle” and “dry cycle” were not intended to imply wet or dry climatic conditions. Rather, the EOEP used
those terms to identify periods of generally lower and higher river flows. The EOEP did not reach any
conclusion about why flows on the Red River at Fargo have been higher since the 1940s. Flood discharge
frequency data (e.g., the 100-year flood discharge) are based on statistical analyses of historical gage
station records when those data are available — not precipitation data.
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Appendix N reviews and discusses the possible hydrology methodologies to determine which
methodology would be appropriate to use (i.e., FEMA, updated period of record, EOEP) for the Project.
The USACE continues to use the same EOEP hydrology (flood flows) that were used in the FFREIS. The
MNDNR has utilized the recommendations of the EOEP in this EIS. Unless mentioned otherwise, all
discussions in this EIS use EOEP hydrology. Similarly, all elevations are relative to North American
Vertical Datum of 1988 (NAVD 88), unless noted.

When assessing the viability of various alternatives, the MNDNR considered the fundamental need for
the Project in addition to the environmental and socioeconomic merits of each alternative. Appendix M
further evaluates the purpose and need for the Project. The following purpose and need statements
were developed by the Diversion Authority to meet the needs of the state environmental review
process and are not the same as those used in the FFREIS.

The purpose of the Project is to reduce flood risk, flood damages, and flood protection costs related to
flooding in the F-M metropolitan area. To the extent technically and fiscally feasible, the Project will:

* Reduce flood risk potential associated with a long history of frequent flooding on local streams
including the Red River, Sheyenne, Wild Rice, Maple, Rush and Lower Rush Rivers passing
through or into the F-M metropolitan area,

¢ Qualify substantial portions of the F-M metropolitan area for 100-year flood accreditation (i.e.,
meets the standard to be shown on a Flood Insurance Rate Maps as providing protection) by
the FEMA under the National Flood Insurance Program; and

» Reduce flood risk for floods exceeding the 100-year flood or greater, given the importance of
the F-M metropolitan area to the region and recent frequencies of potentially catastrophic
flood events.

15 GOVERNMENT APPROVALS AND FEDERAL REGULATORY PROGRAM AND LAW REQUIREMENTS

The EIS provides information and evaluation on potential environmental impacts resulting from the
Project, as well as identifies the possible need for additional mitigation measures. The EIS is not a
decision-making document, but is to be used by governmental units as information and a guide for the
permitting process (Minnesota Rules, part 4410.0300: Authority, Scope, Purpose, and Objectives). All
Minnesota local and state government bodies identified in an environmental impact statement with
permitting authority shall consider the report in making any decision to authorize the project according
to Minnesota Rules, part 4410.7055. Also, if an EIS is required for a governmental action (i.e., activities
including project wholly or partially conducted, permitted, assisted, financed, regulated, or approved by
governmental units, including the federal government [Minnesota Rules, part 4410.0200, subpart 33]);
no permits, approvals, nor can a project begin until environmental review is completed, including an EIS
Determination of Adequacy by the MNDNR, according to Minnesota Rules, part 4410.3100.

The substantive requirement under MEPA is identified in Minnesota Statutes 2008, section 116D.04,
subdivision 6 and further states that:

“No state action significantly affecting the quality of the environment shall be allowed, nor shall
any permit for natural resources management and development be granted, where such action or
permit has caused or is likely to cause pollution, impairment, or destruction of the air, water, land
or other natural resources located within the state, so long as there is a feasible and prudent
alternative consistent with the reasonable requirements of the public health, safety, and welfare
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and the state's paramount concern for the protection of its air, water, land and other natural
resources from pollution, impairment, or destruction. Economic considerations alone shall not
justify such conduct.”

Although the EIS provides information for use in permit issuance or denial, it is not required to gather or
present all necessary permit-related information. Additional information may be required as part of the
various permitting processes depending on the permit and the permitting authority. A Determination of

Adequacy does not mean a permit will be granted.

The permits and approvals required or potentially required for the Project are listed in

Table 1.1 and explained further in the sections that follow. Federal regulatory program requirements
and federal laws applicable to the Project are also addressed below. Prior to Project implementation,
the non-Federal sponsors are required to comply with all applicable federal and state laws and
regulations (USACE, 2011b). The USACE has indicated regulations would be followed as required by
federal law, and that they would continue to work with state and local entities for Project

implementation.

Table 1.1 Summary of Permits, Approvals, and Federal Regulatory Programs and Laws Related to the

Project

Permit/Approval/Compliance

Governing Agency

Responsibility

Federal Agencies

Clean Water Act — Section 404

USACE

Non-Federal Sponsor if constructed
by Non-Federal Sponsor!

Section 7 of the Endangered Species United States Fish and USACE
Act Coordination Wildlife Service (USFWS)
Executive Order 11988: Floodplain USACE USACE

Management

Rivers and Harbors Act of 1899 — USACE Non-Federal Sponsor if constructed
Sections 9 and 10 by Non-Federal Sponsors
Conditional Letter of Map Revision FEMA Non-Federal Sponsors

(CLOMR)

Letter of Map Revision (LOMR) FEMA Non-Federal Sponsors

Prime and Unique Farmlands Natural Resources USACE

Conservation Service

State Agencies: North Dakota

Clean Water Act — Section 401 North Dakota Department of | USACE
Certification, Water Quality - ND Health (NDDH)
Dewatering Permit NDDH Contractor
NPDES Stormwater Permit NDDH Contractor/Owner
Aguatic Nuisance Species Rule North Dakota Game and Fish Contractor

Dept.

Memorandum of Understanding

North Dakota Department of
Transportation (NDDOT)

Non-Federal Sponsors

Permit(s) for work in right-of-way

NDDOT

Non-Federal Sponsors
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Permit/Approval/Compliance

Governing Agency

Responsibility

Section 106 Consultation

Archaeology and Historic
Preservation Division, State
Historical Society of North
Dakota

USACE

Waters Drain Permit

North Dakota State Water
Commission (ND State Water
Commission)

Non-Federal Sponsors

Construction Permit

North Dakota Office of State
Engineer

Non-Federal Sponsors

Sovereign Lands Permit

North Dakota Office of State
Engineer

Non-Federal Sponsors

Surface Drain Permit

North Dakota Office of the
State Engineer

Non-Federal Sponsors

State Agencies: Minnesota

Dam Safety Permit

Minnesota Department of
Natural Resources (MNDNR)

Non-Federal Sponsors

Water Appropriations Permit

MNDNR

Non-Federal Sponsors

Work in Public Waters Permit MNDNR Non-Federal Sponsors
Burning Permit MNDNR Non-Federal Sponsors
Infested Waters Permit MNDNR Non-Federal Sponsors
Prohibited Invasive Species Permit MNDNR Non-Federal Sponsors

Cooperative Construction Agreement

Minnesota Department of
Transportation (MNDOT)

Non-Federal Sponsors

Clean Water Act (CWA) — Section 401 Minnesota Pollution Control USACE
Certification, Water Quality — MN Agency (MPCA)

NPDES Stormwater Construction Permit | MPCA Contractor/Owner
Section 106 Consultation Minnesota State Preservation | USACE

Historic Office

Counties: Minnesota

Floodplain

Clay County, Minnesota

Non-Federal Sponsors

MN Wetland Conservation Act

Clay Soil and Water
Conservation District

Non-Federal Sponsors

MN Wetland Conservation Act

Wilkin County, Minnesota

Non-Federal Sponsors

Townships: North Dakota

Building Permit

Harwood Township, North
Dakota

Non-Federal Sponsors

Floodplain Permit

Harwood Township, North
Dakota

Non-Federal Sponsors

Conditional Use Permit -Site Approval
for General Ground Excavation

Mapleton Township, North
Dakota

Non-Federal Sponsors

Conditional Use Permit -Site Approval
for General Ground Excavation

Pleasant Township, North
Dakota

Non-Federal Sponsors
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Permit/Approval/Compliance

Governing Agency

Responsibility

Conditional Use Permit -Site Approval
for General Ground Excavation

Warren Township, North
Dakota

Non-Federal Sponsors

Townships: Minnesota

Interim Zoning Ordinance

Holy Cross, Minnesota

Non-Federal Sponsors

Municipalities: North Dakota

Floodplain Permit

City of Fargo, North Dakota

Non-Federal Sponsors

Stormwater Permit

City of Fargo, North Dakota

Non-Federal Sponsors

Conditional Use Permit -Site Approval
for General Ground Excavation

City of Horace, North Dakota

Non-Federal Sponsors

Conditional Use Permit

City of West Fargo, North
Dakota

Non-Federal Sponsors

Conditional Use Permit -Site Approval
for General Ground Excavation

City of Argusville, North
Dakota

Non-Federal Sponsors

Municipalities: Minnesota

Floodplain Permit

City of Moorhead, Minnesota

Non-Federal Sponsors

Stormwater Permit

City of Moorhead, Minnesota

Non-Federal Sponsors

Other Jurisdictions

Application to Drain

Cass County Joint Water
Resource District, North
Dakota (Cass County Joint
WRD)

Non-Federal Sponsors

Construction/Floodplain Approval

Buffalo-Red River Watershed
District, Minnesota (BRRWD)

Non-Federal Sponsors

Two Rivers Watershed District (WD)
Application

Two Rivers WD, Minnesota

Non-Federal Sponsors

'A section 404 permit would be required for construction of the Project if construction is completed by an entity other than the
USACE as they are the governing agency. However, the USACE is required to adhere to Section 404 requirements for

construction.

15.1

United States Army Corps of Engineers

The USACE regulatory program implements Section 404 of the CWA (33 United States Code (U.S.C.) §
1344) and Sections 9 and 10 of the Rivers and Harbors Act of 1899. The USACE also is required to
implement Executive Order 11988: Floodplain Management. Federal laws that the USACE must comply
that pertain to this Project include Section 7 of the Endangered Species Act and Section 106 of the
National Historic Preservation Act. The USACE St. Paul District’s regulatory jurisdiction covers the state
of Minnesota and the USACE Omaha District covers the state of North Dakota.

1.5.1.1 Section 404 Clean Water Act

Under Section 404, the USACE has regulatory authority over waters of the United States (U.S.),
which includes jurisdictional lakes, rivers, streams, and wetlands. A Section 404 permit would be
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1.5.1.2

1.5.1.3

required for discharges of dredged or fill material in jurisdictional waters for any construction
performed by the non-Federal sponsor. A Section 404 permit would not be required for
construction completed by the USACE; however, the USACE would be required to make a
determination that the Project complies with the Section 404(b)(1) guidelines.

The USACE generally requires compensatory mitigation for adverse effects to aquatic resources.
Standards and criteria for any compensatory mitigation would be included in the Section 404
permit. Specifically 33 CFR 332.3(n)(1) addresses financial assurance stating, "The district
engineer shall require sufficient financial assurances to ensure a high level of confidence that
the compensatory mitigation project will be successfully completed, in accordance with
applicable performance standards. In cases where an alternate mechanism is available to ensure
a high level of confidence that the compensatory mitigation will be provided and maintained
(e.g., a formal, documented commitment from a government agency or public authority) the
district engineer may determine that financial assurances are not necessary for that
compensatory mitigation project." Financial assurance requirements for aquatic resource
impacts would be based on the size and complexity of the mitigation project, the likelihood of
success, past performance of the Diversion Authority, all costs related to mitigation of project
development, and the form of financial assurance (e.g., performance bond, letters of credit, or
escrow accounts).

Rivers and Harbors Act of 1899 — Sections 9 and 10

Under Section 9 the USACE has regulatory authority over navigable waters for the construction
of dikes and dams in navigable waters of the United States. Under Section 10 the USACE has
regulatory jurisdiction over structures or work in or affecting navigable waters. A Section 9
and/or 10 permit would be required for any construction performed by the non-Federal sponsor
in navigable waters. A Section 9 or 10 permit is not required for construction by the USACE.

Executive Order 11988: Floodplain Management

Executive Order 11988 (E.O. 11988) requires federal agencies to consider the impacts their
activities may have on floodplains. It applies to federally assisted or regulated activities as well
as to those actually conducted by federal agencies.

The objectives of the E.O. 11988 are "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..." (FEMA http://www.fema.gov/executive-order-11988-floodplain-management). To
accomplish this, each federal agency is required “to take action to reduce the risk of flood loss,
to minimize the impact of floods on human safety, health, and welfare, and to restore and
preserve the natural and beneficial values served by floodplains...” (FEMA
http://www.fema.gov/executive-order-11988-floodplain-management).

Each federal agency is responsible for developing their own regulations for implementation of
E.O. 11988.Through their developed regulations and procedures, the federal agencies are
required to take a leadership role in the following: avoiding the base floodplain (100-year flood)
if at all possible; minimizing impacts to the floodplain; and keeping the public informed of
proposed actions in the base floodplain and facilitating public comments.
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Eight-step process

Agencies generally use an 8-step process in evaluating floodplain impacts. The USACE’s 8-step
general procedures to be followed for implementing E.O. 11988 are described in Regulation No.
1165-2-26 (http://planning.usace.army.mil/toolbox/library/ERs/ER1165-2-26 30Mar1984.pdf)
and are listed below.

1. Determine if a proposed action is in the base floodplain (that area which has a 100-year or
greater chance of flooding in any given year).

2. Ifthe action is in the base floodplain, identify and evaluate practicable alternatives.

3. If the action must be in the floodplain, advise the public and obtain their views and
comments.

4. ldentify beneficial and adverse impacts due to the action and any expected losses of
floodplain values. Where actions proposed to be located outside the base floodplain will
affect the base floodplain, impacts resulting from these actions should also be identified.

5. If the action is likely to induce development in the base floodplain, determine if a
practicable non-floodplain alternative for the development exists.

6. Determine viable methods to minimize any adverse impacts, including any likely induced
development.

7. If a determination is made that no practicable alternatives exists to locating the action in the
floodplain, advise the general public.

8. Recommend the plan most responsive to the planning objectives and consistent with the
requirements of the E.O. 11988.

E.O. 11988 requirements, environmental review, and permitting

E.O. 11988 requires that agencies consider floodplain impacts in making decisions but does not
dictate a particular outcome. The USACE Regulatory Program regulations (33 CFR 320.4) require
USACE to consider the requirements of E.O. 11988 when determining whether or not to issue a
Department of Army permit under these authorities. Specifically, the USACE “must consider the
requirements of E.O. 11988 as part of its public interest review when an application is received
requesting authorization to impact waters of the U.S. that also has the potential to alter a
floodplain.” (USACE
http://www.usace.army.mil/Media/FactSheets/FactSheetArticleView/tabid/219/Article/613901
/applicability-of-floodplain-management-and-ffrms-executive-orders-to-usace-perm.aspx). The
USACE has determined that the Project is in compliance with E.O. 11988 and that all decision-
making process evaluation steps have been met (Chapter 3.0 — FFREIS, 2011).

As E.O. 11988 addresses federal decision-making considerations, neither the Minnesota
environmental review process nor state or local permitting is required to consider this Order.
However, if the decision-making steps defined above were applied to the state environmental
review process, this EIS could be considered as meeting decision-making steps 1-7. Steps 2 and 6
are critical steps in this process. Step 2 is where potential feasible alternatives are identified that
aim to minimize impacts to the floodplain. Step 6 is where measures are developed (or
recommended) to minimize the impacts and determine appropriate mitigation actions. What is
determined in these steps would serve as a basis for future permit decisions and if approved,
permit-required conditions that go beyond environmental review.

Fargo-Moorhead Flood Risk Management Project May 2016
Final Environmental Impact Statement Page 1-10


http://planning.usace.army.mil/toolbox/library/ERs/ER1165-2-26_30Mar1984.pdf
http://www.usace.army.mil/Media/FactSheets/FactSheetArticleView/tabid/219/Article/613901/applicability-of-floodplain-management-and-ffrms-executive-orders-to-usace-perm.aspx
http://www.usace.army.mil/Media/FactSheets/FactSheetArticleView/tabid/219/Article/613901/applicability-of-floodplain-management-and-ffrms-executive-orders-to-usace-perm.aspx

1.5.14

1.5.15

1.5.2

Section 7 Endangered Species Act Consultation with U.S. Fish and Wildlife Service

Section 7 of the Endangered Species Act [16 U.S.C. 1531 et seq.] requires federal agencies to
consult with the USFWS to ensure that actions they authorize, permit or carry out would not
jeopardize the continued existence of any listed species or adversely modify designated critical
habitats. Section 7(a)(2) defines the consultation process, which is further developed in
regulations promulgated at 50 CFR § 402. The USACE coordinated with the USFWS to fulfill the
requirements of Section 7 as part of the NEPA process.

Section 106 National Historic Preservation Act Determination for Historic Properties

Section 106 of the National Historic Preservation Act as implemented by the Advisory Council on
Historic Preservation’s regulations found at 36 CFR Part 800 is applicable to the proposed
project. The USACE executed a Programmatic Agreement pursuant to 36 CFR § 800.14(b) during
the feasibility study that was amended in September 2013 (see Appendix H). As project design
and implementation proceeds, the USACE would complete their Section 106 consultation in
accordance with the Programmatic Agreement and in coordination with the state historic
preservation offices: Archaeology and Historic Preservation Division, State Historical Society of
North Dakota and Minnesota State Historic Preservation Office.

Federal Emergency Management Agency

FEMA requires submittal of data for projects that change a Flood Insurance Rate Map (FIRM), including
changes to the Base Flood Elevations (BFE), Special Flood Hazard Areas (SFHA) or the regulatory
floodway. Data is submitted through the LOMR process. Proposed projects use the CLOMR process.
Completed projects use the LOMR process. Both processes review technical engineering data to
determine that approved engineering methods, required by 44 CFR Section 65.10, were applied and that
the project is in compliance with the local government ordinance and FEMA's standards. This includes
FEMA levee system accreditation, which allows the levee system to be shown on a FIRM as providing a
100-year flood event or greater level of flood protection. The CLOMR process and LOMR process for the
Project is further discussed in Section 3.2 — FEMA Regulations and the CLOMR Process.

1.5.2.1

Conditional Letter of Map Revision

The CLOMR is required if the proposed project causes an increase in excess of 0.00 feet in a
regulatory floodway or a SFHA with existing structures. In floodplain areas without regulatory
floodways, if no existing structures are affected, a floodway analysis is required to determine
that the proposed project does not cause an increase above the allowable surcharge in the local
government ordinance. CLOMRs are not required if the project is compliant with the local
ordinance. Certification that no insurable structures are impacted is required.

CLOMRs require certification from a Professional Engineer that the elevation, hydrologic and
hydraulic data is accurate and in compliance with 44 CFR 65.2. It also requires acknowledgement
by the local community official that the proposed project is in compliance with the community
floodplain management requirements and the Endangered Species Act (7 U.S.C. § 136, 16

U.S.C. § 1531 et seq). Another requirement is that individuals and organizations affected by the
project are aware of the changes and have had a chance to comment. This usually requires
documented individual notices to the impacted property owners.

FEMA's review is usually completed within ninety days from submittal of all necessary data, but
it is rare that the first submittal has all necessary data. CLOMRs do not change the FIRM. Their
purpose is to review project floodplain impacts before construction.
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1.5.2.2 Letter of Map Revision
LOMRSs revise the maps based on better data or analysis or completed projects. The CLOMR
requirements for the Professional Engineers and local community officials are also required for
LOMRs. As-built drawings of the project are needed for the review. The same technical review
process is followed. If the project is built as presented for the CLOMR and the engineering
analyses have not changed, a LOMR can reference an approved CLOMR instead of resubmitting
all of the data.

FEMA's review timelines are the same as for the CLOMR, but there are changes after the LOMR
is issued. There is a 90-day appeal period from the LOMR approval date. If no valid appeals are
made, the local government must adopt the LOMR mapping as the official community floodplain
map.

1.5.3 Natural Resources Conservation Service

The Natural Resources Conservation Service (NRCS) is a branch of the United States Department of
Agriculture (USDA). The NRCS assists with the conservation of soil, water, air, and other natural
resources. The NRCS regulatory programs include the Farmland Protection Policy Act (FPPA) of 1981.

1.5.3.1 Prime and Unique Farmlands
The FPPA requires potential impacts to prime farmlands to be identified and avoided as possible
for federally funded projects. Farmlands identified are recorded and given a farmland
conversion impact rating through completion of Form NRCS-CPA-106. The impact rating is
determined by the NRCS and is used to work with a project proposer to determine avoidance
actions as needed to minimize the conversion of farmland into nonagricultural lands. The NRCS
evaluated the Project footprint during the FFREIS process and made prime farmland
determinations. Because over 90-percent of all farmland in the project area is considered prime
and unique, the Project impact is considered to be less than significant. The USACE would
continue to coordinate with the NRCS as the Project develops.

1.5.4 North Dakota Game and Fish Department

The North Dakota Game and Fish Department (NDGF) regulates activities that affect the state’s fish and
game. These regulatory programs may require certain permits depending on the proposed activity and
its magnitude. Specifically, NDGF regulates the spread of aquatic invasive species.

1.5.4.1 Aquatic Nuisance Species Rule
Pursuant to North Dakota Century Code Chapter 20.1-17, the NDGF has authority to prohibit the
spread of aquatic invasive species. This would be enforced to assure that nuisance species are
not spread via any equipment used for the construction of the Project.

1.5.5 North Dakota Department of Health

The North Dakota Department of Health (NDDH) focuses on protection of health and enhancement of
the safety and environment for North Dakota and has responsible, delegated authority for Section 401
water quality certification, required for Section 404 permits issued by the USACE and for projects
implemented by USACE. The NDDH also is the permitting authority for the National Pollutant Discharge
Elimination System (NPDES) Permit and general stormwater discharge permits required for Project
construction activities in North Dakota.
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1.5.5.1 Section 401 Water Quality Certification
Section 401 of the CWA (33 United States Code (U.S.C.) § 1341) requires activities that may
result in discharges to navigable waters and require a federal license or permit to construct,
modify, or operate (i.e., Section 404 permits), to be conducted in compliance with Sections 301,
302, 303, 306, and 307 of the CWA. These portions of the CWA are the basis of state water
quality standards. In order to ensure these activities comply with the CWA and the state water
quality standards, a determination is made by the state agency with primary water quality
regulatory responsibilities under the CWA. Such a determination is known as a 401 Water
Quality Certification.

In North Dakota, the NDDH is the delegated agency responsible for making certification
determinations on federal permits and federal projects that affect waters of the United States.
The NDDH would evaluate whether to issue Section 401 certification for this Project.

1.5.5.2 National Pollutant Discharge Elimination System (NPDES) Permits
The NPDES permitting authority, delegated to the NDDH by the U.S. Environmental Protection
Agency (USEPA), regulates wastewater and stormwater discharges to lakes, streams, wetlands,
and other surface waters in North Dakota. The NPDES permit establishes specific limits and
requirements to protect North Dakota’s surface and groundwater quality.

1.5.5.3 NPDES/SDS General Stormwater Discharge Permit for Construction Activity
Construction projects in North Dakota that disturb one acre or more of land must obtain
coverage under North Dakota’s NPDES general stormwater discharge permit for construction
activity. The permit application certifies that temporary and/or permanent erosion and
sediment control plans have been prepared and implemented to prevent soil particles from
being transported off-site both during and after construction. The permit requires the applicant
to prepare a Stormwater Pollution Prevention Plan (SWPPP) that applies best management
practices for controlling and managing stormwater runoff during and after construction.

1.5.6 North Dakota Department of Transportation

The North Dakota Department of Transportation requires a permit for work within the right-of-way of
state roadways. The type of permit is dependent on the construction activity, but could include a utility
permit or drainage permit, for example. The permit would also require appropriate risk management
documents for project activities.

1.5.7 North Dakota State Water Commission/North Dakota Office of the State Engineer

The North Dakota Office of the State Engineer regulates activities that affect the state’s water resources.
Regulatory programs may require certain permits depending on the proposed activity and its
magnitude. The North Dakota Office of the State Engineer's Sovereign Lands Permit is applicable for any
feature of the Project that occurs partly or wholly on sovereign lands. As outlined in North Dakota
Century Code (NDCC), chapter 61-03, the state engineer is responsible for review of permit applications
for construction permits, surface drain permits, and sovereign lands permits.

1.5.7.1 North Dakota Office of State Engineer Construction Permit
Pursuant to NDCC, chapter 61-16.1-38 and North Dakota Administrative Code (NDAC), article
89-08, permit(s) to construct or modify a dam, dike, or other device would be required for this
Project. As part of the construction permit application process, the Dam Safety Engineer,
through the North Dakota Dam Safety Program, would specify the design requirements

Fargo-Moorhead Flood Risk Management Project May 2016
Final Environmental Impact Statement Page 1-13



1.5.7.2

1.5.7.3

associated with the appropriate hazard classification of the proposed structure. A completed
construction permit application must include: plans and specifications; evidence establishing a
property right for the property (incudes land and structures) that would be affected by the
construction of the dam, dike, or other device; and any additional information required by the
State Engineer.

As part of that process the State Engineer would forward the application to the water resource
board of the appropriate water resource district. The board then has 45 days to review the
application and suggest any changes, conditions, or modifications, and then return the
application to the State Engineer for the final review and decision. The state engineer also
notifies the North Dakota Department of Health and the USACE—North Dakota regulatory office
that a construction permit application was submitted. A draft construction permit for the
Project was received by the North Dakota Office of State Engineer on February 22, 2016.

North Dakota Waters Drain Permit

Pursuant to NDCC, chapter 61-32 and NDAC, article 89-02-01, permit(s) to drain surface waters
would be required if drainage of any pond, slough, lake, sheet water, or series thereof, with a
watershed of 80 acres or more would occur. Applications would need to be submitted to the
state engineer who would then make a determination if the proposed project involves drainage
of statewide or interdistrict significance.

As part of the permitting process for a dam, the Dam Safety Engineer, through the North Dakota
Dam Safety Program, would specify the design requirements associated with the appropriate
hazard classification of the proposed structure. A completed construction permit application
must include: plans and specifications; evidence establishing a property right for the property
(incudes land and structures) that would be affected by the construction of the dam, dike, or
other device; and any additional information required by the State Engineer. The State Engineer,
for all applications, would forward the application on to the appropriate water resource district
for review and approval. The State Engineer also notifies the NRCS local and state offices and
the USACE—North Dakota regulatory office that a surface drain permit application was
submitted. For applications of statewide or interdistrict significance, the board must return the
application to the State Engineer for final approval.

If subsurface drainage is to be used as part of the project, NDCC, chapter 61-32-03.1 states that
construction of a subsurface drainage system greater than 80 acres would require a subsurface

drain permit. Applications would need to be submitted to the appropriate water resource board
for review and approval.

North Dakota Office of State Engineer Sovereign Lands Permit

Pursuant to NDCC, chapter 61-33 and NDAC, article 89-10-01, a sovereign lands permit(s) would
be required for this Project. Sovereign lands are defined as those areas within the ordinary high
water mark of the state’s navigable lakes and streams. Applications would need to be submitted
to the state engineer. The state engineer would solicit comments during a 30-day comment and
review period from the NDGF, North Dakota Parks and Recreation Department, NDDH, State
Historical Society of North Dakota, North Dakota Department of Trust Lands, Water Resource
Board of the appropriate Water Resource District, USACE, and United States Fish and Wildlife
Service.
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15.8

Minnesota Department of Natural Resources

The MNDNR regulates activities that affect the state’s natural resources, including those related to
wetlands, water, and threatened and endangered species. These regulatory programs may require
certain permits depending on the proposed activity and its magnitude. Additionally, the MNDNR is
responsible for determining EIS adequacy pursuant to MEPA, which is required for the permitting
process to move forward.

1.5.8.1

1.5.8.2

1.5.8.3

1.5.8.4

1.5.8.5

1.5.8.6

Infested Water Permit

Pursuant to Minnesota Statutes 2008, section 84D and Minnesota Rules, part 6216, the MNDNR
has authority to prohibit the spread of aquatic invasive species within the State of Minnesota.
This would be enforced to assure the spread of nuisance species from the construction and
operation of the Project is avoided and minimized as feasible. An infested water permit would
be required to appropriate, divert, or transport water from listed infested waters.

Invasive Species

State laws and rules prohibit the possession, importation, purchase, sale, propagation,
transportation, and introduction of prohibited invasive species without a permit. For these
activities, even transporting equipment for decontamination, a prohibited invasive species
permit would be required from MNDNR.

Dam Safety Permit

Minnesota Rules, parts 6115.0300 through 6115.0520 for Public Water Resources describe the
requirements pertaining to dam safety permits for new construction, repair, alteration, removal,
and transfer of property containing a dam. A dam safety permit would be needed from the
MNDNR for construction, operation, and maintenance of dam, which falls within the definition
of a Class | dam under Minnesota Rules, part 6115.0340.

Work in Public Waters Permit

Pursuant to Minnesota Statutes 2008, section 103G and Minnesota Rules, part 6115, a work in
public Waters permit is required for proposed projects constructed below the ordinary high
water level (OHWL) which alter the course, current, or cross section of public waters or public
waters wetlands. The MNDNR would be responsible for defining special provisions of the permit
and implementing the permit approval.

A work in public waters permit would be required from the MNDNR for Project construction.
The work in public waters permit and dam safety permit would likely be authorized under one
permit. However, depending on how Project construction is phased, a separate public waters
work permit not associated with dam construction related activities may be a possible
permitting approach.

Burning Permit

Per Minnesota Statute 2008, section 88.17, an open burning permit may be required from the
MNDNR if trees, brush, and other vegetative materials are burned on-site as part of any land
clearing activities conducted for the Project.

Water Appropriations Permit
Per Minnesota Rules, part 6115, a water appropriations permit is required for any project
withdrawing more than 10,000 gallons of water per day or one million gallons of water per year.
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Diversion of river flow associated with dam construction would be included within the
provisions of the dam safety permit as discussed above. A separate water appropriations permit
would be required for all other dewatering activities. Construction dewatering may be eligible to
be authorized under a state general permit.

1.5.9 Minnesota Pollution Control Agency

The Minnesota Pollution Control Agency (MPCA) monitors environmental quality and administers a
number of regulatory programs focused on protecting water resources, including the Section 401 of the
Clean Water Act. Many of the MPCA regulatory programs require a permit from the agency.

1.5.9.1 Section 401 Water Quality Certification
The MPCA is responsible for Section 401 water quality certification required for Section 404
permits issued by the USACE and for projects implemented by the USACE. Section 401 of the
CWA (33 U.S.C. § 1341) requires that activities that may result in discharges to navigable waters
and require a federal license or permit to construct, modify, or operate (i.e., Section 404
permits), must be conducted in compliance with Sections 301, 302, 303, 306, and 307 of the
CWA. These portions of the CWA are directives for the development of state water quality
standards. In order to ensure these activities comply with the CWA and the state water quality
standards, a determination is made by the state agency with primary water quality regulatory
responsibilities under the CWA. Such a determination is known as a 401 Water Quality
Certification.

In Minnesota, the MPCA is the delegated agency responsible under Minnesota Statutes 2008,
section 115.03 - Powers and Duties for making certification determinations on federal permits
and federal projects that affect waters of the state. MPCA would evaluate whether to issue
Section 401 certification for the Project.

1.5.9.2 NPDES/SDS General Stormwater Discharge Permit for Construction Activity
Construction projects in Minnesota that disturb one acre or more of land must obtain coverage
under Minnesota’s NPDES general stormwater discharge permit for construction activity. The
permit application certifies that temporary and/or permanent erosion and sediment control
plans have been prepared and implemented to prevent soil particles from being transported off-
site both during and after construction. The permit requires the applicant to prepare a SWPPP
that applies best management practices for controlling and managing stormwater runoff during
and after construction. An NPDES permit would be required in Minnesota for construction of the
tieback embankment and control structures.

1.5.10 Local Government Approvals

There are local governments in North Dakota and Minnesota that potentially have jurisdiction over
portions of the Project. Table 1.1 (above) provides a summary of the local government units (LGUs) with
potential permitting and approval authority in the project area. The planning, zoning, and permits
required or potentially required for the Project are discussed in greater detail in Chapter 3, Section 3.14
- Land Use Plans and Regulations.

The following provides a general description of the primary local government approvals that could be
required for construction and operation of the Project, which include a wetlands permit, shoreland
permit, conditional use permit, floodplain permit, and stormwater permit. Issuance of approval or a
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permit is at the discretion of the LGU and may require an application, environmental commitments, site
plans, public hearings or other conditions.

1.5.10.1 Zoning Variance, Conditional Use Permit
Variances may be granted when compliance with a local ordinance cannot be achieved.
Conditional Use Permits (CUPs) may be issued for certain land uses or development that would
not be appropriate or are restricted in a particular zoning district, but may be allowed with
conditions. These applications require a public hearing process and review by the individual local
government.

1.5.10.2 Zoning Amendment
A zoning amendment may be required in some of the local governments once the Project is in
operation, and it can be observed for potential impacts. If impacts are observed, a zoning
amendment may be needed. A zoning amendment may include rezoning of areas of a
community to accurately reflect changes due to the Project, including amending the zoning map
for zoning district changes. This could include, for example, water retention in the staging area
or land use that is no longer agricultural. Each local government would have specific steps for
their approval process. The individual local governments would be consulted as to the
appropriate approval or permit needed and the application process for that approval.

1.5.10.3 Wetland Conservation Act
The Minnesota Wetland Conservation Act (WCA) would apply to wetland impacts from the
Project. Wetland impacts resulting from construction in Clay County or Wilkin County would
require WCA approval for unavoidable wetland impacts associated with the Project. As currently
proposed, no direct impacts to wetlands from the Project would occur in Wilkin County. For
additional information regarding wetland impacts from the Project, see Section 3.4 — Wetlands.

The USACE, MNDNR, MPCA, and local governments in Minnesota have jurisdiction over wetland
impacts for the Project and would review and approve the proposed wetland mitigation plan to
satisfy replacement requirements for unavoidable wetland impacts. In Minnesota, wetland
impact would be replaced under WCA and CWA standards. In Minnesota, local governments,
typically counties, administer WCA. Wetland impacts occurring in Minnesota would require
mitigation to occur in Minnesota. The USACE Omaha District is the primary agency that
determines the adequacy of wetland replacement for the CWA wetland impacts in North
Dakota. Mitigation for wetland impacts in North Dakota would not qualify as wetland mitigation
credit for wetland impacts in Minnesota.

Minnesota Rules, part 8420.0522 outlines the replacement standards for wetlands as regulated
under WCA. Minnesota Rules, part 8420.0522, subpart 9(A) and (B) discuss financial assurance
requirements for compensatory wetland mitigation stating, "(A) For wetland replacement that is
not in advance, a financial assurance acceptable to the local government unit must be submitted
to, and approved by, the local government unit to ensure successful replacement. The local
government unit may waive this requirement if it determines the financial assurance is not
necessary to ensure successful replacement. The local government unit may incorporate this
requirement into any financial assurance required by the local government unit for other
aspects of the project. (B) The financial assurance may be used to cover costs of actions
necessary to bring the project into compliance with the approved replacement plan
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specifications and monitoring requirements." The financial assurance requirements would be
part of the WCA permitting process for the Project.

1.5.10.4 Floodplain Permit
Minnesota Statutes 2008, sections 103F and 394.21 delegate responsibility to LGUs to adopt
regulations designed to minimize flood losses. The FIRM, developed by the FEMA, is typically
used by LGUs as their official floodplain zoning district map in order to establish floodway, flood
fringe, and general floodplain (unnumbered A zones on the FIRM) zoning districts. The
Regulatory Flood Protection Elevation is also used and defined as an elevation no lower than
one foot above the elevation of the regional flood plus any increases in flood elevation caused
by encroachments on the floodplain that result from designation of a floodway.

A floodplain permit is required for construction within one of the three flood-related zoning
districts. The permit requires structures to be constructed to meet certain criteria for elevation
and flood proofing, for example. A LGU permit application process would be used and may be
tied to a local condition use permit (CUP) depending on the LGU. The MNDNR would be
available for assistance and review for issuance and administration of permits.

1.5.10.5 Shoreland Permit
Minnesota Rules, part 6120 provides standards for shoreland management. A shoreland permit
is typically required from a township or municipality for any grading/filling or excavation within
the Shoreland Overlay District established under the LGU zoning ordinance. The Shoreland
Overlay District is defined as the area surrounding a designated water body, extending out 1,000
feet from the OHWL of lakes/wetlands and 300 feet from streams. Conditions of this permit may
be covered under the floodplain permit or CUP depending on the LGU. The MNDNR would be
available for assistance and review for issuance and administration of permits.

1.5.11 Other Jurisdictions

There are two watershed districts, the Buffalo-Red River Watershed District and the Two Rivers
Watershed District that may require permits for the Project. The BRRWD Rules Section 8 require a
permit for alteration of natural drainage-ways, lakes, and wetlands. Project construction would occur on
the Red River, and therefore, the BRRWD should be consulted for permit requirements. The Two Rivers
Watershed District may require a permit for modification of the Drayton Dam as part of proposed
mitigation for the Project. The Cass County Joint Water Resource District also requires an application to
drain permit, and should be consulted for potential permits needed for the Project.
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2.0 Proposed Project and Alternatives

The Project would primarily serve the Fargo-Moorhead (F-M) area as previously described in Chapter 1.
This section provides descriptions and discussion on the Project and alternatives. Environmental Impact
Statements (EIS) Alternatives include: the Base No Action Alternative, No Action Alternative (with
Emergency Measures), and the Northern Alignment Alternative (NAA). Two alternatives were
considered (Distributed Storage Alternative and More Flows Through Town Alternative) but were not
carried forward for further analysis (discussed further below). Section 2.2.1 provides an Alternatives
Evaluation Summary to describe the alternatives and the criteria used to determine if EIS analysis was
warranted.

2.1 PROPOSED PROJECT OVERVIEW

The Project would be located in the F-M area, within an area approximately 12 miles west to six miles
east of the Red River and from 20 miles north to 20 miles south of Interstate 94 (1-94) (Figure 1). The
Project primarily consists of a dam and diversion channel system including the following major
components: a tieback embankment and overflow embankment; excavated channels; diversion inlet
control structure; agueducts on the Maple and Sheyenne Rivers; control structures on the Red and Wild
Rice Rivers; an upstream flood water staging area (staging area); inlet control structures on tributaries; a
rock ramp diversion outlet structure; the City of Oxbow, Village of Hickson, Bakke Subdivision (OHB) ring
levee; Comstock ring levee; levees and floodwalls in the F-M urban area; non-structural features (such as
buyout, relocation, or raising individual structures); and recreation features (such as multipurpose trails)
(Figure 2 — note that recreational features are not depicted on this figure due to scale). The Project also
consists of environmental mitigation projects, which would be located inside and outside the project
area.

The Project would be federally-sponsored and would be designed and constructed to state and federal
standards. The Project would be owned and operated by the non-Federal sponsors. Once constructed,
Project operation, maintenance, and monitoring would be the responsibility of the non-Federal
sponsors. With continual, sufficient funding, construction is expected to take a minimum of eight and
one half years.

Direct disturbance of approximately 8,000 acres would occur with construction of the Project
components listed above. Project operation would increase the depth and duration of existing flooded
areas in portions of the project area. It is estimated that approximately 20,000 acres of land that does
not currently receive flood waters would be newly inundated within and beyond the boundaries of the
staging area. Any land that becomes flooded (including areas that are flooded without the Project),
regardless of depth, and as a result of Project operation is referred to as inundation area(s) for this EIS
(Figure 3). A 1-percent chance flood (100-year flood), with construction and operation of the Project,
has the potential to create an inundation area of approximately 80,000 acres which would be inundated
with or without the Project and 20,000 acres of new inundation, for an inundated area totaling
approximately 100,000 acres.
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The tieback embankment would extend from high ground in Minnesota to connect the Red River, Wild
Rice River, and diversion inlet control structures. The overflow embankment would be constructed from
the diversion inlet control structure sound along Cass County Highway 17 to high ground in North
Dakota. The overflow embankment, tieback embankment, and control structures would impound water
in the inundation areas and would be designed to meet USACE dam safety standards. Also, the
embankments and control structures collectively fall within the definition of a Class | dam under
Minnesota Rules, part 6115.0340.

As proposed, the Project would create a 30-mile long diversion channel on the North Dakota side of the
F-M area. There would be a six-mile long connecting channel between the Red River and the diversion
inlet control structure. When operated, the Project would divert a portion of the Red, Wild Rice,
Sheyenne and Maple rivers’ flow upstream of the F-M urban area, intercept flow at the Lower Rush and
Rush Rivers, and return it to the Red River downstream of the F-M urban area.. Operation of the Project
would occur when it becomes known that a stage of 35.0 feet would be exceeded at the United States
(U.S.) Geological Survey (USGS) gage in Fargo (Fargo gage). At this stage, the flow through Fargo would
be approximately 17,000 cubic feet per second (cfs). A flow of 17,000 cfs at the Fargo gage is
approximately a ten-percent chance flood (i.e., ten-year flood). Operation begins by partially closing the
gates at the Red River and Wild Rice River control structures. Once the gates are partially closed, water
would begin to accumulate in the inundation areas.

The Project would remove large portions of existing floodplain from the special flood hazard area
downstream of County Road 16 and within the F-M area downstream of the tieback embankment. This
would reduce flood damages and flood risk in the F-M urban area, but it would not completely eliminate
flood risk. The Project would reduce flood stages on the Red River in the cities of Fargo and Moorhead
and would also reduce stages on the Wild Rice, Sheyenne, Maple, Rush and Lower Rush Rivers between
the Red River and the diversion channel. With the Project operational, the stage from a 100-year flood
on the Red River would be reduced from approximately 42.1 feet (assuming emergency levees confine
the flow) to 35.0 feet at the Fargo gage.

2.1.1 Detailed Project Description

The following provides details on the Project components. These include the dam, control structures,
connecting channel, diversion inlet control structure, staging area, diversion channel, Maple River and
Sheyenne River aqueducts, Lower Rush River and Rush River rock ramps, inlet structures, OHB and
Comstock ring levees, floodwalls and in-town levees, and non-structural project features. The Project
also includes floodwalls and in-town levees, non-structural features, and recreation features. Details
about Project operation and Project components are provided below and identified in Figure 2.

2.1.1.1 Dam
A “dam” is an artificial barrier that may impound water, so the “dam” includes the control
structures and embankments, and collectively fall within the definition of a Class | dam under
Minnesota Rules, part 6115.0340. Regulated dams subject to existing dam safety rules are
defined in Minnesota Rules, part 6115.0320, subpart 5, and typically include dams with a height
of greater than six feet and an impoundment volume greater than 15 acre-feet. The control
structures are gated structures that span the river and control the flow of water downstream
and include the Red River control structure, the Wild Rice River control structure, and the
diversion inlet control structure. The embankments are raised structures constructed of soil and
include the tieback embankment and the overflow embankment.
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2.1.1.2

The length of dam between high ground in Minnesota to the diversion inlet control structure
would be approximately 12 miles (six miles in Minnesota and six miles in North Dakota) and
would be generally in an east/west direction. The expected elevation of this portion of the dam
is between 927.5 feet and 930.1 feet. A four-mile long overflow embankment would be built
south of the diversion inlet control structure along Cass County Highway 17 at an elevation
lower than the east/west portion of the dam. This portion of the dam would act as an
emergency spillway for extreme events that exceed the 0.2-percent chance (500-year flood) 0.2-
percent chance (500-year flood).

Red River and Wild Rice River Control Structures

A gated control structure would be constructed adjacent to the Red River in Holy Cross
Township, Clay County, Minnesota. A similar control structure would be constructed adjacent to
the Wild Rice River in Pleasant Township, Cass County, North Dakota. The structures would be
constructed adjacent to the existing channels in order to keep the sites dry during construction.

The Red River control structure is expected to consist of three 50-feet wide gates, as shown in
Illustration 2.1, and the Wild Rice River control structure is expected to consist of two 30-feet
wide gates. The sills of both structures would be at the existing river bed elevations.

Once the control structures are built, the Red River and Wild Rice River would be rerouted
through the control structures. When operated during flood events, these control structures
and their gates would limit flows downstream in the natural channels and cause the water to
accumulate in the inundation areas.
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lllustration 2.1 Control Structure

Red River Control Structure - Flow Scenario 1
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Red River of the North

Source: Diversion Authority, 2015

2.1.1.3

2.1.1.4

Connecting Channel

The Project would include a six mile long connecting channel between the Red River and the
diversion channel inlet control structure. The connecting channel is smaller than and separate
from the diversion channel. The proposed design of the connecting channel is lower than
ground level, so it would be the first area inundated when the Project operates. The connecting
channel bottom width is approximately 100 feet and would slope toward the Wild Rice and Red
Rivers to drain the inundation areas when flood flows have receded.

At the Wild Rice River crossing, there would be two weirs (a low wall or dam built across a
stream or river to raise the level of the water or to change the direction of its flow) across the
connecting channel to maintain flow in the Wild Rice River during non-flood conditions.

Diversion Inlet Control Structure

The diversion inlet control structure would be located where the diversion channel crosses Cass
County Highway 17 in the southwest quarter of Section 31, Stanley Township, Cass County,
North Dakota. The diversion inlet control structure would consist of a 135-foot wide spillway
with operable gates to control flows going into the diversion channel, as shown in lllustration
2.2. Conditions on the Red, Wild Rice, Sheyenne, and Maple Rivers would be monitored to
determine gate operation need and minimize downstream impacts.
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2.1.1.5

lllustration 2.2 Diversion Inlet Control Structure

Source: Diversion Authority, 2015

Staging Area

The staging area boundary contains 75,000 acre-feet of existing floodplain storage for the 100-
year flood. In order to minimize downstream impacts, an additional 150,000 acre-feet of storage
is needed. 225,000 acre-feet is the total amount of storage in the staging area for both the 100-
year and the 500-year floods. Roughly 32,000 acres is required for the storage needed for
Project operation. This required area is generally referred to as the staging area. Water would
begin to pool and inundate behind the dam when the Red and Wild Rice River control structure
gates are partially closed to limit flows through the F-M urban area. Red River and Wild Rice
River control structures would be operated to raise water surface elevations to approximately
922.2 feet at the diversion inlet control structure for all events up to a 500-year flood. The
staging area would be regulated so that the required volume is maintained.

The perimeter of the inundated area within the staging area would experience additional flood
depths of zero to one foot, while the majority of the land within the staging area would see
additional depths greater than one foot. There are some areas within the staging area that
would not become inundated during Project operation. In contrast, there are areas outside of
the staging area that would become newly inundated or would experience additional depths of
flooding as a result of Project operation. The majority of these inundated areas outside the
staging area boundary would experience less than one foot of additional flood depth and are
not considered as part of the required volume for Project operation. For the purposes of the EIS,
the term “staging area” is used when referring to a Project component as in discussing where
mitigation applies. The term “inundation area(s)” is used to describe any land that becomes
flooded, regardless of depth. “Inundation area” is not tied to use with any specific flood event or
to the Project or Project alternatives.

The staging area is defined as:
“..a defined area immediately upstream of the dam. When the project is operated,
water will be temporarily detained in the staging area to minimize impacts downstream
of the diversion outlet. The staging area encompasses the area where the Project
increases the 100-year flood water surface elevation by 1 foot or more over existing
conditions and encroachment must be prevented to preserve operability of the project.
The staging area is a Project component that is being used as a management tool for
land use/development and application of mitigation by the USACE, such as property
acquisition, easements, and programmatic agreements, and it does not constitute the
total area affected by Project operation.”
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2.1.1.6 Diversion Channel
The diversion channel would start from the diversion inlet control structure near Cass County
Road 17, just southeast of Horace, North Dakota. From the diversion inlet control structure, the
diversion channel would extend approximately 30 miles downstream to its outlet north of the
confluence of the Red and Sheyenne Rivers near Georgetown, Minnesota. lllustration 2.3
provides an artist rendering of the diversion channel design. The diversion channel would route
west of Horace, West Fargo, and Harwood and cross the Sheyenne, Maple, Lower Rush and
Rush rivers. The diversion channel would continue west of and separate from the existing
“Horace to West Fargo” and “West Fargo” diversion channels.

lllustration 2.3 Diversion Channel Design

Source: Diversion Authority, 2015

The diversion channel outlet, located where the diversion channel returns to the Red River in
Wiser Township, Cass County, North Dakota, would consist of a rock ramp with a crest width of
300 feet designed to allow fish passage, as shown in lllustration 2.4.
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lllustration 2.4 Diversion Channel Outlet

Source: Diversion Authority, 2015

The diversion channel is designed to receive 20,000 cfs for the 100-year flood at the diversion
inlet control structure and additional water from drainages intersected downstream of the inlet
control structure. The diversion is designed to keep the 100-year flood flows below existing
ground elevations as much as practicable to limit impacts to drainage outside the channel. The
diversion channel would have a bottom width of 300 feet and a variable-width, low-flow
channel that has been sized based on sediment transport considerations (lllustration 2.5). The
low-flow channel would meander within a 200-foot belt width within the 300-foot bottom width
from just upstream of the diversion channel outlet to just downstream of the Maple River
aqueduct.
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Illustration 2.5 Diversion Channel Cross Section
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2.1.1.7

Diversion Authority, 2015

The depth of the diversion channel would range from 15 to 25 feet deep excluding the low-flow
channel and 20 to 30 feet deep including the low-flow channel. The general longitudinal slope of
the diversion would be 0.9 ft/mile, with the low-flow channel having slightly less slope due to
the meandering pattern. The side slopes outward from the 300-foot bottom width would be one
vertical step to seven horizontal steps, and include geotechnical “benches” of 0 to 30 feet wide,
as needed, to provide additional stability to meet the required factors of safety. Surfaces such as
the bottom width and the geotechnical stability benches would be sloped at two percent toward
the center of the channel to provide adequate drainage. The low-flow channel increases in size
and capacity as the diversion channel moves downstream to accommodate drainage inflows; its
bottom width increases from 10 feet to 52 feet, and its depth below the main channel increases
from 2.5 feet to 6.5 feet in four increments along the 30-mile channel alignment. Additional
details are described in Appendix D of the Supplemental EA, September 2013.

Soil excavated from the diversion channel would be placed into excavated material berms
adjacent to the channel to a typical height of 16 feet. The excavated material berms would be as
wide as necessary to contain the excavated material. Portions of the berms on the east side of
the channel would be constructed to serve as levees when the water surface in the channel is
higher than the natural grade. The maximum width of the footprint along the diversion channel
would be approximately one half mile including the diversion channel and excavated material
berms.

Drainage ditches adjacent to the berms would be necessary to intercept local drainage and
direct it to the nearest downstream diversion inlet control structure. The drainage ditches would
run along the exterior excavated material berm toe on both sides of the diversion channel. The
left-bank (looking downstream) ditch would direct flow to the diversion inlet structures (e.g.,
Drain 30 and Rush River). The right-bank ditch would direct flow into existing drainage features
that would direct flow away from the diversion channel.

Maple River and Sheyenne River Aqueducts
Aqueducts (bridge-like structures that convey water over the diversion channel) would be
constructed for the Maple and Sheyenne Rivers. At both crossings, there would be open
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2.1.1.8

aqueducts that cross over the top of the diversion channel to allow continuous connectivity of
these two rivers and inlet structures (lllustration 2.6).

lllustration 2.6 Maple and Sheyenne Rivers Aqueduct Design

Source: Diversion Authority, 2015

During flood events, fixed-crest weir spillways would direct flood flows into the diversion
channel and allow for flows in the diversion channel to pass underneath the aqueducts while
allowing the existing river bank-full flows to continue downstream. Once bank-full flows are
exceeded in the river channels, excess water would be diverted into the diversion channel. The
purpose of maintaining bank-full flows (the flow at which water fills the channel without
overtopping the banks — the average recurrence for the Maple River is 1.16 years and 1.67 years
for the Sheyenne River (West, 2012)) in the rivers is to maintain existing geomorphologic
processes and existing habitat conditions in the natural channels. The intent of the Sheyenne
and Maple River aqueducts, as planned and operated, would be to maintain biological
connectivity and fish passage in the rivers. The two aqueducts are similar in concept; each
includes a grade control structure to prevent headcutting on the tributary, an inlet structure
spillway weir to control diversion of tributary flows, heating components for cold weather
operation, and an aqueduct to pass a limited flow over the diversion channel to maintain the
desired downstream flow. The aqueducts would be constructed off-channel with the river
diverted across the aqueduct upon completion.

Lower Rush River and Rush River Rock Ramps

At the Lower Rush River and Rush River, rock ramps would be used to continuously divert the
entire flow into the diversion channel. The Lower Rush River and Rush River would be diverted
into the diversion channel and no longer would flow into the Sheyenne River downstream. The
Rush River rock ramp design is shown in lllustration 2.7.
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2.1.1.9

lllustration 2.7 Rush River Rock Ramp Design
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Source: Diversion Authority, 2015

Inlets, Ditches, and Smaller Control Structures

Ditches and smaller control structures would be required to accept existing drainages
intersected by the diversion channel. Ditches running outside and parallel to the diversion
channel would direct local drainage to a reasonable number of inlet structure locations. Existing
ditches, field swales, and drain tile would be directed into these parallel ditches. The larger inlet
structures, such as Drain 14 (a drainage ditch which runs generally south to north from
Davenport to the Maple River near its mouth), would be open inlet structures like the Lower
Rush River and Rush River. These larger inlet structures would be either concrete drop
structures or rock ramps. The smaller inlet structures would be culvert structures with flap gates
and energy dissipation chambers at the outlet. The culvert flap gates would prevent backflow
from the diversion channel after peak flows.

Uncontrolled inlet structures (inlet structures without backflow prevention) would be placed at
drainages that have either natural or manmade levees which would prevent widespread
flooding from diversion channel backflow for events up through the 100-year flood. The project
design is to maintain the existing 100-year flood floodplain in adjacent upstream drainages.

2.1.1.10 Oxbow/Hickson/Bakke Ring Levee

Under Project operation, the city of Oxbow, village of Hickson, and Bakke Subdivision (OHB) in
North Dakota would be inundated up to eight feet during a 100-year flood. A community ring
levee was proposed by the USACE in the Supplemental Environmental Assessment (EA) as a
modification to the Project to address these impacts.

The OHB ring levee would surround the city of Oxbow, village of Hickson, and the Bakke
subdivision (Figure 5). Oxbow is located along the banks of the Red River and generally consists
of residential lots surrounding the Oxbow Country Club. A number of residential lots as well as
the country club would be impacted by the levee alighment. Approximately 40 residential
structures would be removed. The alignment would generally parallel the Red River through
residential areas in both the north and south portions of Oxbow and would cross directly
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through the Oxbow Country Club. The alignment would parallel the north edge of Bakke and
continue south along the west edge of Bakke and Hickson. From the southeast edge of Oxbow
and the southwest edge of Hickson, the levee would encompass agricultural areas, new
residential lots, and portions of the golf course.

The ring levee would be constructed to project operation elevation for a 100-year flood event
plus four feet of freeboard. The 100-year flood elevation at the city of Oxbow, village of Hickson
and Bakke Subdivision based on modeling information, is an elevation of approximately 922.3
feet, and the 500-year flood elevation is approximately 922.5 feet. The 100-year and 500-year
flood elevations are similar since all three communities are located in the inundation area. The
top of OHB ring levee elevation is designed to 927.50 feet. The five foot elevation difference
accounts for: four feet of freeboard, 0.5 feet of overbuild to account for settlement, and 0.5 feet
of aggregate roadway. The OHB ring levee includes a 2,300 foot overflow section on the west
side of the levee that is one foot lower than the levee designed elevation. During a flood event
greater than the 500-year flood, which could potentially overtop the OHB ring levee, this
overflow section would allow flood water to enter (overtop) the levee, but in a controlled
location. This design could potentially prevent an uncontrolled breach of the levee elsewhere
along the alignment.

The levee embankment would be located a sufficient distance, approximately 150 feet, from
residential lots to allow for levee maintenance access, drainage features, and a vegetative
buffer. The levee would be located a sufficient distance from the Red River to ensure
geotechnical stability.

OHB ring levee construction requires the raising of Cass County Highways 81 and 18 to allow
access during Project operation. Cass County Highway 25, and 51° Street Southeast would be
raised over the levee to allow access to agriculture fields when the Project is not operating. An
additional area of Oxbow would be created within the Benefited Area that would include new
roads, residential lots, golf course holes, and a new clubhouse to replace structures and features
lost due to construction. The existing sanitary sewer system, water main, and storm sewer
system would be modified to accommodate the ring levee and new residential areas. Internal
drainage features would be included, such as: open channels, storm sewers, stormwater ponds,
and a storm sewer pump station.

21111 Comstock Ring Levee
A ring levee would be also constructed around the city of Comstock, Minnesota, which is
currently located outside of the 100-year floodplain. Without a ring levee, operation of the
Project would cause new inundation of up to one foot, which would impact 26 structures in this
community during the 100-year flood. The design of the Comstock ring levee is conceptual at
this time (Figure 6). The details that follow are subject to revision pending further design and
coordination between the Diversion Authority and the City of Comstock.

The 100-year flood elevation at Comstock, based on unsteady modeling information, is an
elevation of 922.3 feet, and the 500-year flood elevation is approximately 922.5 feet. The 100-
year and 500-year elevations are similar since the city of Comstock is located in the staging area.
The proposed levee elevations for Comstock would be set at approximately 926.5 feet on the
north end of the city to provide four feet of freeboard. The elevation of the proposed levee on
the south side of the city is 927.0 feet. The additional one foot of freeboard over the required
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amount was factored in based on the assumed level of settlement amount of six inches and six
inches of topsoil.

Clay County Highway 2 would be raised at both places where it crosses the ring levee. The
railroad on the north and south side would require protection measures above a 100-year flood.

The alignment on the north and east side of Comstock would have an internal ditch constructed
along the levee. South of Clay County, Highway 2 and east of the Burlington Northern Santa Fe
(BNSF) railroad, a conceptual area for future development would be included within the leveed
area. West of the railroad tracks on the south side, the alignment of the levee was conceptually
designed to include future commercial expansion. Existing flow from the southeast would be
diverted by an external ditch installed around the outside of the levee. This ditch would carry
the storm/flood water around town.

Interior drainage east of the railroad would continue to drain to the north; however, instead of
exiting town through an existing ditch on the east side of the railroad, the water would enter an
internal ditch, which would carry the water to a new interior stormwater pond. A pump station
would be installed to drain the pond. Another pond located in the southwest corner would be
used for interior stormwater storage. The two ponds would be connected through a surface
ditch.

2.1.1.12 Floodwalls and In-Town Levees
The Project would include floodwalls and levees in Fargo and Moorhead, which would allow
flows up to 17,000 cfs to pass through town. Flows less than 17,000 cfs would not result in
Project operation. The in-town levees would be such that Federal Emergency Management
Agency (FEMA) would be able to accredit the levees for the 100-year flood once the Project is
complete.

The in-town levees would include the following features:
e Maintain certification of existing 4™ Street Levee
e (Certification of the existing Ridgewood/VA levee (Fargo)
e Certification of the existing project area F1 levee (Moorhead)
e Construction and Certification of the Mickelson Field levee (Fargo)

0 Certification of recently completed levee paralleling Oak Street from 11" Avenue
North to the south line of Mickelson Field.

0 Construction and certification of the final segment of the Mickelson Field levee
consisting of an approximate 550-foot long levee connecting the existing levee to
high ground at North Terrace and North River Road. Five (5) residential structures
would require removal for this feature as they are impacted by the levee footprint.

e Acquisition of the isolated urban property near Wood Lawn Park (Moorhead)
e Certification of the existing Woodlawn Area levee (Moorhead)

e Acquisition of two residential structures in the Belmont Area

e Certification of the existing Horn Park Area levee (Moorhead)

2.1.1.13 Transportation and Utility Features
Interstate Highway 29 (I-29), U.S. Highway 75, and the BNSF railroad (BNSF Moorhead
Subdivision rail line) near U.S. Highway 75 would be raised slightly above the 500-year flood
elevation to maintain access during flood inundation. Other roads within the inundation areas,
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except OHB and Comstock ring levee access roads, would be allowed to flood when the Project
is operating. Utilities located in the inundation area would be evaluated during final Project
design. Known utilities include, but are not limited to, electric power lines, rural water supply,
and sewer facilities. Utilities that cannot withstand occasional flooding would be abandoned,
modified or relocated, depending on the situation in accordance with applicable regulations.

Along the length of the diversion channel, 19 road crossings, including four railroad bridges, and
highway relocations would occur at approximately three mile intervals, primarily for county
roads. Other roads may be terminated at the diversion channel or rerouted to the local road
network, which would be determined during final Project design. The four new railroad bridges
would be needed where existing railroads intersect the diversion channel.

2.1.1.14 Project Operation
The gates at the Red River and Wild Rice River control structures would be fully open and the
gates at the diversion inlet control structure would be fully closed when the Project is not
operating. The decision as to whether the Project would begin to operate or not would be based
on measurements, not forecasts. Project operation (see Appendix A) would occur when it
becomes known that a stage of 35.0 feet would be exceeded at the USGS gage in Fargo (the
Fargo gage). At a stage of 35.0 feet, the corresponding flow through Fargo would be
approximately 17,000 cfs. A flow of 17,000 cfs at the Fargo gage is approximately a 10-percent
annual exceedance probability (AEP) flood event (10-percent chance flood, i.e., 10-year flood).
The USGS Red River gage at Enloe, North Dakota (Enloe gage) and the USGS Wild Rice River gage
near Abercrombie, North Dakota (Abercrombie gage) would be observed to determine whether
17,000 cfs would occur at the Fargo gage. An analysis of historical floods indicates close to a one
to one relationship between the sum of the Enloe gage flow and the Abercrombie gage flow and
the total flow at the Fargo gage. Therefore, once the sum of the flows at Enloe/Abercrombie
reaches 17,000 cfs, Project operation would begin unless the hydrographs indicate they may be
close to peaking, at which point the flows at the control structures would be monitored to be
sure 17,000 cfs would occur at the Fargo gage before Project operation begins.

Operation would begin with partially closing the gates at the Red River and Wild Rice River
control structures. Once the gates are partially closed (i.e., partially lowered), water would begin
to accumulate upstream of the control structures. Water would not be released through the
diversion inlet control structure gates until the Red River and Wild Rice River control structures
are partially closed.

Project operation on the rising limb of the flood hydrograph is based on minimizing downstream
impacts. The diversion inlet control structure gates would be opened only after the initial
diversion tributary (Sheyenne River, Maple River, Lower Rush River, and Rush River) flow peaks
have made it to the diversion.

Project operation on the falling limb of the flood hydrograph is based on the rate of stage
decrease experienced during historic floods and minimizing the duration of upstream impacts.

Flood stages through the F-M urban area and upstream of the control structures would depend
on the shape and size of the Red River and Wild Rice River flood hydrographs coming towards
Fargo-Moorhead. While the decision to operate would not be based on a forecast, the target
stage at the Fargo gage would be based on a forecast if it appears that the flood would exceed
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the 1-percent AEP (100-year flood) peak flow of 34,700 cfs. As long as it is clear that 34,700 cfs
would not be exceeded, the stage at the Fargo gage would be limited to 35.0 feet and the
maximum flow allowed through the diversion inlet control structure would be 20,000 cfs. The
Project 100-year flood would produce an elevation of 922.2 feet just upstream of the control
structures in the staging area.

After the Project is operating, if the forecasted peak flow at Fargo is greater than 34,700 cfs, the
target stage at the Fargo gage would be increased from 35.0 feet up to 40.0 feet, depending on
the flood forecast. Emergency flood fighting measures are required once the target stage is
increased above 35.0 feet. The maximum target stage of 40.0 feet is comparable to the stage
experienced during the 2009 flood. Since this operating procedure allows more flow to be
passed through town (resulting in the higher stages), it allows the staging area to crest at 922.2
feet for 100-year through 500-year floods. The maximum flow allowed through the diversion
inlet control structure would be 20,000 cfs up through the 500 year flood.

For events greater than a 500-year flood, a stage of 40.0 feet would be maintained at the Fargo
gage and the staging area elevation would be allowed to rise above 922.2 feet, up to the point
of minimum acceptable freeboard (four to five feet at the dam). The rise of the staging area
would be minimized as much as possible by further opening the diversion inlet control structure
gates to allow more flow into the diversion. At the point of minimum acceptable freeboard, flow
out of the staging area would be maximized at the diversion inlet structure and over the
overflow embankment along the west side of the staging area. Flow exiting the staging area via
the overflow embankment would flow overland into the Sheyenne River basin.

An evacuation order would be issued for the F-M urban area as the staging area elevation
approaches the minimum acceptable freeboard level. Once the upstream staging elevation
reaches the point of minimum acceptable freeboard, the Red River and Wild Rice River control
structure gates would be opened further to maintain the minimum freeboard and stages would
rise above 40.0 feet at the Fargo gage.

The non-Federal local sponsors would be responsible for all operations, maintenance, repair,
rehabilitation and replacement (OMRR&R) of the Project. The cost share agreement between
the USACE and the non-Federal local sponsors requires the sponsors to operate the Project in
accordance with the OMRR&R manual provided by the USACE.

Project Operation Summary:

1. If Enloe Gage (Red River) + Abercrombie Gage (Wild Rice River) = 17,000 cfs and clearly
peaking well above 17,000 cfs, Project begins operating.

2. If Enloe Gage (Red River) + Abercrombie Gage (Wild Rice River) = 17,000 cfs and would be
peaking near 17,000 cfs, the decision to operate the Project would be based on flows
measured at the control structures.

3. With the Project operating and a peak flow forecast at or below the 100-year flood peak
flow of 34,700 cfs, the target stage at the Fargo gage would be 35.0 feet.

0 Maximum flow through diversion inlet control structure would be 20,000 cfs
= May be less than 20,000 cfs for events smaller than the 100-year flood (details
to be provided with detailed operating plan)
0 Maximum pool elevation at control structures would be 922.2 feet
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= Would be less than 922.2 feet for events smaller than the 100-year flood
(details to be provided with detailed operating plan)

4. With the Project operating and a peak flow forecast between the 100-year flood peak flow
of 34,700 cfs and the 500-year flood peak flow of 61,700 cfs, the target stage at the Fargo
gage would be greater than 35.0 feet, but not greater than 40.0 feet.

0 Maximum flow through diversion inlet control structure would be 20,000 cfs
0 Maximum pool elevation at control structures would be 922.2 feet

5. With the Project operating and a peak flow forecast above the 500-year flood peak flow of
61,700 cfs, the target stage at the Fargo gage would be 40.0 feet up until the pool elevation
reaches the point of minimal acceptable freeboard at the dam.

0 Flow through diversion inlet control structure would be increased as needed up to
the maximum capacity of the diversion inlet control structure.

0 Flow exiting the staging area via the overflow embankment would flow overland
into the Sheyenne River basin.

6. Pool elevation reaches the point of minimal acceptable freeboard at the dam.

0 Evacuation order would be issued for the F-M urban area in advance of reaching the
point of minimal acceptable freeboard at the dam.

0 Red River and Wild Rice River control structures are opened such that minimal
acceptable freeboard at the dam is maintained.

0 The stage at the Fargo gage rises above 40.0 feet.

2.1.1.15 Non-structural Project Features
There are several non-structural mitigation measures included in the Project to address impacts
of increased flooding within the inundation area. These consist of fee acquisitions or relocations,
construction of ring levees and the acquisition of flowage easements.

The April 2015 FEMA/USACE Coordination Plan (Appendix F) states that all impacts to insurable
structures within the FEMA revision reach (i.e., where the Project would alter the Red River
profile flood elevation by more than 0.5 feet) would be mitigated through agreed methods
consistent with those specified by the National Flood Insurance Program (NFIP) based on the
depth of flooding at each structure. In accordance with the FEMA/USACE Coordination Plan
(April 2015) impacted homes, structures, and businesses that have greater than two feet of
flooding for the 100-year flood with the Project would be purchased or relocated and, those
with up to two feet of flooding would be evaluated for non-structural measures such as ring
levees, relocation, or elevating structures. The FEMA revision reach includes the entire staging
area as well as some areas upstream of the staging area.

The Coordination Plan requires that the areal extent of flood inundation required for operation
of the Project within the staging area be mapped as floodway in order to ensure that the
required volume is available for the Project during the 100-year flood. Flowage easements
would be obtained for all floodway designated areas. Any additional flood inundation within the
FEMA revision reach that is outside of the staging area would be mapped as floodplain in order
to portray the elevated flood risk outside of the required staging area.

Areas outside the FEMA revision reach (and thereby outside of the staging area) such as those
along the Red River, Wild Rice River and connected drainages may also be affected by Project

operation. Inundation outside of the designated staging area is estimated to be less than one

foot of additional flood depth for a 100-year flood and would be impacted by the Project
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primarily in the spring. It is anticipated that for agricultural lands in most areas, farming could
continue without significant impacts. The USACE has proposed that a takings analysis on a case-
by-case-basis would be performed to determine mitigation needs within this area. Flowage
easements would be obtained for land and structures would be mitigated only where the taking
analysis (see Section 3.2 — FEMA Regulations and the (Conditional Letter of Map Revision)
CLOMR Process for more details on the takings analysis) determines impacts rise to the level of
a taking under the Fifth Amendment of the U.S. Constitution®. This analysis would include
evaluation of property impacts such as land value, water supply, and septic systems.
Landowners would be compensated appropriately for any takings. Minnesota Rules, part
6120.5700, subpart A requires mitigation for existing insurable structures in Minnesota with any
impact. Additional permit requirements may be needed from the North Dakota Office of the
State Engineer for impacted properties in North Dakota.

2.1.1.16 Recreation Features
The conceptual recreation plan for the Project includes one concrete multi-purpose trail and
one aggregate equestrian trail loop with a combined length of approximately 47 miles. These
trails are in addition to the aggregate maintenance road that is included in the Project. The
multi-purpose trails would be 10-foot wide concrete, while the equestrian trail would be 12-foot
wide compacted gravel. Both trails would be situated within an undulating landscape on top of
the right bank excavated material berm (EMB) of the diversion channel, and designed to be a
trail system that would provide varying distances and aesthetic experiences to the users. The
trails would start at the diversion channel outlet to the Red River and extend upstream. At this
time, the aqueducts have planned service maintenance bridges that could allow for pedestrian
traffic to cross, and the proposed County and local road bridge designs allow for shared-use. At
each proposed bridge location, including railroad and interstate bridges, the trails would merge
and be constructed down the side slopes of the main diversion channel so that the trail can pass
underneath the bridge structures. Along the trails, benches, trash receptacles, and interpretive
signage would be located approximately every mile to provide the trail users information about
the wildlife, history, culture, and ecology of the area as well as respite.

Recreation use along the left bank EMB would be limited to a winter snowmobile trail, which
could be located along the base of the outside slope. The maintenance road on both the left and
right bank EMB could serve as a bird watching trail or for other passive recreation opportunities.
This access road would be closed to motorized vehicles, but public non-motorized use may be
allowed.

In addition to the proposed trail system, other activities have been identified and planned for in
key locations. These locations are known as Activity Hubs. There are four hubs identified for the
Project; Red River Hub, Maple River Hub, Sheyenne River Hub, and Diversion Structure Hub.
These Activity Hubs would function as primary trail access locations as well as recreation
destinations. While the individual hubs would vary in character, recreation features would

! The 5th Amendment of the US Constitution requires just compensation when private property is taken for public use. CFR 49
Part 24 - Uniform Relocation Assistance and Real Property Acquisition Policies Act of 1970, PL 91-646, as amended, details
benefits to the property owner and/or displaced residential renters for Federal and Federally Assisted Programs.
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include parking, restrooms, trail way-finding signage, picnic facilities, drinking water,
interpretative signage, fishing, and boat access to the river channels.

Also included in the conceptual recreation plan are Activity Nodes. Nodes are similar to hubs but
provide less intensive site-specific activities and could serve as secondary access points to the
trails. Proposed activity nodes include the following:

e Two Off-Highway Vehicle (OHV) nodes are proposed for adjacent parcels along the
diversion and would be designed to accommodate four-wheel vehicles, all-terrain
vehicles (ATVs), off-road motorcycles and mountain biking. The OHV node would also
include a trailhead facility with restrooms and concessions.

e Rush River Node would accommodate fishing access and a small trailhead.

e 1-94 Node would provide a small trailhead off of 1-94 and provide access to the Diversion
trail system.

e Rendezvous Node would enlarge the existing Rendezvous Park and provide a dog park
as well as parking and portable restroom facilities.

e Wild Rice River Node would provide fishing access to the Wild Rice River and a small
trailhead to access the Diversion trails.

Landscaping of trees and shrubs at the trailheads, Activity Hubs and Nodes are proposed along
with trees, native prairie grasses and forbs along the trail. All proposed recreation facilities
would meet the guidelines for Americans with Disabilities Act (ADA) and the Architectural
Barriers Act (ABA) as well as the final draft of the ADA-ABA Accessibility Guidelines for Outdoor
Developed Areas.

2.2 ALTERNATIVES

The alternatives section describes the process that was used to develop, evaluate, and eliminate

potential alternatives based on the Project Purpose and Need described in Chapter 1. The discussion
includes how alternatives were selected for detailed study, the reasons why some alternatives were
eliminated from consideration and describes how the alternatives meet the purpose for the Project.

2.2.1 Alternatives Evaluation Summary

Projects that require the preparation of an EIS focus on key environmental, social and economic issues
that are likely to result from the Project, and the detailed analysis of those issues. EISs are required to
include alternative Project designs or locations that are reasonable, would result in fewer environmental
impacts, and achieve the Project Purpose and Need. The goal is to identify if other alternatives could
improve socioeconomic benefits while reducing environmental impacts. Alternatives offer decision
makers and the public options to the Project. A no action alternative is always included in this evaluation
and considers existing conditions that would continue without the Project being constructed.

2.2.1.1 Process Overview
The Minnesota Environmental Policy Act of 1973 (MEPA) established a formal process for
investigating the environmental impacts of major development projects. This formal process
operates according to rules adopted by the Environmental Quality Board (EQB). Under MEPA,
the EQB statutes and rules (Minnesota Statutes 2008, section 116D, subdivisions 04 and 045;
and Minnesota Rules, parts 4410.0200 to 4410.6500) require that an EIS consider at least one
alternative from each of the following categories or provide a concise explanation of why no
alternative of a particular type is included in the EIS:
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e Alternative sites;

e Alternative technologies;

o Modified designs or layouts;

e Modified scale or magnitude; and

e Alternatives incorporating reasonable mitigation measures identified through
comments received during the public comment period during EIS scoping.

2.2.1.2 Screening Analysis
The MNDNR conducted an independent assessment of potential projects within the above
categories, considering the alternatives discussed in the Final Feasibility Report and
Environmental Impact Statement (FFREIS) and combining other measures with those
alternatives. As part of the scoping, the MNDNR prepared the Alternatives Screening Report:
Fargo-Moorhead Metropolitan Area Flood Risk Management Project (December 2012)
(Alternatives Screening Report).

Reasonable alternatives were considered for their relevance to meet the proposer’s defined
Project purpose and need, as well as their feasibility to improve environmental and/or
socioeconomic benefits, while reducing potential environmental impacts that may result.
Alternative sites and alternative technologies were evaluated in the EIS. Other alternatives
considered, but dismissed from further evaluation in the EIS, include modified designs and
layouts, and modified scale and magnitude. Alternatives incorporating reasonable mitigation
measures were also evaluated in the EIS for each topic area as it related to the mitigation.

According to Minnesota Rules, part 4410.2300, item G, an alternative may be excluded from
analysis if it would not meet the underlying need for or purpose of the Project, it would not
likely have a significant environmental benefit compared to the Project as proposed, or another
alternative, of any type, that will be analyzed in the EIS would likely have similar environmental
benefits but substantially less adverse economic, employment, or socioeconomic impacts.

22.1.21 Alternative Sites

As part of the Alternatives Screening Report (Wenck, 2012), MNDNR determined that the
reasonably available alternate diversion sites in Minnesota and/or North Dakota do not produce
benefits for environmental resources or socioeconomic factors, and therefore the EIS will not
evaluate alternative sites.

2.2.1.2.2 Alternative Technologies

Six potential technology alternatives were studied in the Alternatives Screening Report. Two of
these alternatives, tunneling and 1-29 Viaduct, had a similar effectiveness to the Project but did
not present a significant environmental benefit. In addition, they are expected to transfer
potential impacts of the Project downstream, and they have excessive capital costs, and
therefore will not be evaluated in the EIS.

The remaining alternative technologies (non-structural measures; flood barriers; flood storage;
and flood storage combined with a control structure) did not effectively meet the Project
purpose by themselves. However, it was initially thought that a combination of these
alternatives could potentially meet the Project purpose and present increased environmental
benefit. Therefore, the Distributed Storage Alternative (DSA), which is principally a modified
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design alternative that incorporates these alternative technology aspects, was further evaluated
as part of the alternatives evaluation. Additional discussion on the DSA is provided in
subsection 2.2.1.3.1.

2.2.1.23 Modified Design or Layouts

The NAA is a modified version of the Project design and layout. The NAA was conceptualized
during the public comment and alternatives screening process. The Alternatives Screening
Report has details on the alternatives considered and the screening criteria used to select
alternatives that could meet Project purpose while providing other potential benefits. The NAA
was one of two additional alternatives recommended for further study through the EIS process.
The NAA was selected for further evaluation in this EIS.

The NAA would move the tieback embankment of the Project north approximately 1.5 miles
(Figure 7). The remaining design features of the NAA would remain the same as the Project. The
NAA consists of a dam and diversion channel system including, but not limited to: a tieback
embankment and overflow embankment, excavated channels; diversion inlet control structure;
control structures on the Red and Wild Rice Rivers; a flood water staging area (staging area);
inlet structures on tributaries; in-town levees and floodwalls in the F-M urban area; the OHB
ring levee; and non-structural features (such as buyout, relocation, or raising individual
structures); and recreation features (such as multipurpose trails and pedestrian bridges). The
NAA also includes environmental mitigation projects located inside and outside the project area.

Because the Project impact footprint is different than the NAA, some studies or investigations
providing environmental effects may not have been completed, or may not have been
completed to the same extent as for the Project. According to Minnesota Rules, part 4410.2500,
if information about potentially significant environmental effects of an alternative is not
available or is incomplete, the EIS shall include a statement of the information that is incomplete
or unavailable, a brief explanation of why it is not available, and an explanation of the
information’s importance. Incomplete NAA impact information will be addressed within each EIS
topic section. If the NAA is pursued beyond the EIS, additional site specific studies would need to
be conducted and considered in the final design and construction plans.

Additionally, the design details or construction plans for the structures might need to be
modified for reasons such as different topography, soil types, or land use. These potential
differences or modifications are not anticipated to be significant; therefore, for the purposes of
the EIS, the NAA design features are described as being similar to or the same as the Project as
applicable. To the extent that studies or investigations have been completed within the NAA
project area, these have been included in the EIS and discussed in the appropriate sections. A
more detailed description of the NAA is provided in subsection 2.2.2.2.

2.2.1.24 Modified Scale or Magnitude

The MNDNR considered one scale or magnitude alternative in the EIS: More Flows Through
Town. The More Flows Through Town Alternative was first conceptualized in 2011 by the USACE
as part of the FFREIS as a potential fish mitigation measure. Since then, the concept of sending
more flows through town has been discussed many times between the USACE and MNDNR,
including during development of this EIS. MNDNR technical staff suggested that the concept of
sending more flows through town during Project operation might provide greater environmental
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2.2.1.3

and social benefits than the proposed Project. Additional discussion on the More Flows Through
Town Alternative screening evaluation is discussed in subsection 2.2.1.3.2.

2.2.1.25 Alternatives Incorporating Reasonable Mitigation Measures

The MNDNR has considered alternatives and mitigation measures identified during the
comment period on the draft scoping documents. These suggested mitigation measures were
considered against the exclusionary criteria identified in Minnesota Rules, part 4410.2300,
subpart G. Mitigation measures identified through public comments include:

e monitoring diversion channel and flood water drawdown to reduce fish stranding in the
diversion channel and inundation areas;

e incorporate invasive species monitoring and mitigation strategies into the Project
operation plan;

e review existing Indexes of Biological Integrity (IBIs) for their potential to inform future
monitoring of the aqueducts on the Maple River and Sheyenne River for freezing during
low-flow and no-flow conditions; and

e assess the need for groundwater monitoring as part of the Draft Adaptive Management
and Monitoring Plan (AMMP) (Appendix B).

These mitigation and monitoring measures, along with proposed and additional recommended
mitigation and monitoring measures, were considered and evaluated in the EIS. Measures
specific to a certain topic area, such as fish passage and mortality, are discussed in the relevant
sections of this EIS. Chapter 6 further evaluates the proposed mitigation and monitoring
measures and provides additional recommended measures where needed. Additionally, the
Adaptive Management Plan concept presented in the FFREIS was further refined during this EIS
process which resulted in a comprehensive Draft AMMP that provides background information,
proposed and recommended mitigation and monitoring measures, and outlines draft
monitoring protocols. The Draft AMMP is provided as Appendix B.

Alternatives Considered But Dismissed From Further Evaluation

2.2.13.1 Distributed Storage Alternative

The DSA was conceptualized during the public comment and alternative screening process as
part of scoping for the State of Minnesota environmental review for the Project. During the EIS
scoping process, many public comments received suggested that distributed storage, or a similar
approach, or in combination with other measures, might provide greater environmental benefits
than the proposed Project. As a result, the MNDNR included the DSA alternative in the Final
Scoping Decision Document (FSDD) for further evaluation in the EIS. An alternative may
subsequently be excluded from analysis in the EIS if it is determined that the alternative would
not meet the underlying purpose of the project, would not have significant environmental
benefit, or would have similar environmental benefits but more adverse economic, employment
or social impacts. If a scoped alternative is excluded from the EIS analysis, it must be discussed
briefly and the reasons for its elimination shall be stated (Minnesota Rules, part 4410.2300).

Distributed Storage Alternative Description

The DSA is a combination of distributed Red River basin storage sites upstream of Halstad,
Minnesota, and an in-town levee for flood protection of the F-M urban area. The distributed
storage component of the DSA relies on the recent Halstad Upstream Retention Study (HUR)
completed by the Red River Basin Commission in December 2013. The HUR identified 96 specific
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retention sites throughout the basin to achieve a 20-percent flow reduction on the Red River.
The in-town levee component of the DSA relies on a maximum levee protection plan that was
developed by the USACE. The levee plan includes over 50 miles of levee construction and ties
into high ground. As part of analyzing the DSA, the MNDNR considered other measures,
including the Sheyenne diversion and wetland/grassland restoration that could be combined
with the DSA to improve flood risk reduction in the F-M urban area.

Distributed Storage Alternative Evaluation

MNDNR first evaluated the conceptualized DSA by seeing if it would meet the project purpose
as defined by the Diversion Authority. Second, MNDNR evaluated the following two variations to
the DSA to see whether they could provide additional benefits to meet the project purpose: 1)
the DSA in combination with a new Sheyenne River Diversion, and 2) the DSA in combination
with other non-structural measures (e.g., wetland and grassland restoration).

The project purpose is defined as:

1. Qualify substantial portions of the F-M metropolitan area for 100-year flood
accreditation by the FEMA under the National Flood Insurance Program;

2. Reduce flood risk potential associated with a long history of frequent flooding on local
streams including the Red River, Sheyenne, Wild Rice (in North Dakota) Maple, Rush and
Lower Rush Rivers, passing through or into the F-M metropolitan area; and

3. Reduce flood risk for floods exceeding the 100-year flood, given the importance of the
F-M metropolitan area to the region and recent frequencies of potentially catastrophic
flood events.

Evaluation in the screening analysis is based on the following information:

e Water flow models included in the Final DSA Report (Appendix D).

e Relevant literature examining the potential for using upstream storage areas (e.g.,
wetlands and reservoirs) in major subwatersheds to reduce downstream flows through
the F-M urban area. These storage areas referenced were often built with other
structural and non-structural measures for flood risk reduction.

Reasons for Elimination
As described in the Final DSA Report (Appendix D), it appears that the DSA by itself would not
meet the Project purpose as defined by the Diversion Authority.

One of the project purpose components is to qualify substantial portions of the F-M
metropolitan area for 100-year flood FEMA accreditation. While the DSA does provide some
protection, it faces challenges to meeting freeboard requirement for 100-year flood FEMA
accreditation. Additionally, FEMA accreditation would require that all 96 sites identified in the
HUR study be constructed. Compounding these challenges are the factors of time, funding, land
acquisition, and regulatory issues. While it is possible that this component could be met, the
feasibility of getting FEMA accreditation is questionable.

The second component of the project purpose is to reduce flood risk from the North Dakota
tributaries. The DSA does provide some flood risk reduction, but it does not protect from break
out flows on the Sheyenne River. Large portions of the F-M area would continue to have flood
risk from the Sheyenne, particularly the north and west. Therefore, the DSA does not meet this
component of the Project purpose.
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Protection from floods greater than the 100-year flood is the third component of the Project
purpose. The HUR study limited the evaluation to a 100-year flood; while there is potential for
storage to protect above this event, it is likely limited. The levee system would contain flows
greater than the 100-year flood, but it would do so without the additional freeboard that would
typically be required for a larger event. Flood events greater than the 100-year flood increase
the probability of overtopping the levee, which would result in catastrophic flood damages.
Thus, the DSA does not present a reasonable or prudent alternative from flood events greater
than the 100-year flood.

Consideration was given as to whether the cumulative benefit of additional flood reduction
measures could help the DSA meet the project purpose. The MNDNR revisited an alternative
(i.e., DSA with Sheyenne Diversion, or Northwestern Diversion) that was suggested in the
Alternatives Screening Report to see if there was a modification that would increase the
alternative’s ability to meet the project purpose. While this addition does provide additional
protection from the North Dakota tributaries and removes the need for a dam on the Red River,
there are still problems with getting 100-year flood FEMA accreditation and with flood flows
greater than the 100-year flood event. Similarly, adding wetland restoration to storage already
considered in the DSA would have minimal impact on reducing flow rate and volume for the F-M
urban area. It was, therefore, determined that these additions do not present a feasible and
prudent alternative, and still is not likely to meet the project purpose.

The screening analysis of this alternative indicates that the DSA:
1) is limited in meeting the project purpose;

a. The DSA provides the communities on the Red River mainstem with limited

protection from catastrophic events or from peak tributary flows.
2) is not a feasible or practical alternative to the proposed project; and

a. Roughly 96 impoundment sites would be required to achieve the desired 20 percent
flow reduction basin-wide. Since 1997, only three impoundment projects have been
completed upstream of Halstad.

b. It would be very challenging for the Diversion Authority or the USACE to work with
all interested parties across the basin to implement this number of storage sites
within a reasonable time period.

3) in combination with other measures, does not substantially improve the performance of
the alternative toward meeting the project purpose.

a. Sheyenne Diversion: The addition of the Sheyenne Diversion has the potential to
increase flood flows downstream of the F-M urban Area; and the cost of adding the
Sheyenne Diversion, while not a prime consideration, would decrease the feasibility
of DSA.

b. Wetland/Grassland Restoration: it is unlikely that adding wetland/grassland
restoration to the DSA measures would have a sufficient impact to allow the DSA to
meet the Project purpose as it relates to catastrophic flood events.

Distributed Storage is a positive basin-wide approach and should be pursued wherever feasible.
Distributed Storage would provide both local and mainstem benefits to the region, and if
considered in conjunction with the proposed project along with flood fighting efforts, the
Proposed Project would have a greater chance of achieving 500-year flood protection.
Additional upstream storage would greatly benefit many downstream communities in the Red
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River Basin, including Fargo and Moorhead, but individual communities would still need
additional flood protection for large or catastrophic flood events.

The analysis of this alternative determines that the DSA: 1) does not fully meet the project
purpose; and 2) therefore, is not a feasible or practical alternative to the Project. Minnesota
Rules, part 4410.2300, subpart G allows for alternatives that were included in the scope of the
EIS to be eliminated from further consideration based on information developed as part of the
EIS. The full DSA screening analysis (Appendix C) is included in this EIS to briefly describe why
this alternative is not being carried forward for full analysis in the EIS.

2.2.1.3.2 More Flows Through Town Alternative

The More Flows Through Town Alternative was first conceptualized in 2011 by the USACE as
part of the FFREIS as a potential fish mitigation measure. Since then, the concept of sending
more flows through town has been discussed many times between the USACE and MNDNR—
three 2012 interagency meetings (May 30, July 18, and November 8, 2012) and again during
development of the State of Minnesota’s Draft EIS. MNDNR technical staff suggested that the
concept of sending more flows through town during Project operation might provide greater
environmental and social benefits than the proposed Project. The non-Federal sponsor
evaluated more flow through town in 2012, resulting in a project change that increased the river
stage through the protected area from River Stage (RS) 31 to RS 35. Subsequently, the MNDNR
screened the concept to see if additional flows through town should be included as an
alternative suitable for further evaluation in the EIS. An alternative, whether scoped in the FSDD
or not, may subsequently be excluded from analysis in the EIS if it is determined that the
alternative would not meet the underlying purpose, would not have significant environmental
benefit, or would have similar environmental benefits but substantially less adverse economic,
employment or social impacts. If a scoped alternative is excluded from the EIS analysis, it must
be discussed briefly and the reasons for its elimination shall be stated (Minnesota Rules, part
4410.2300).

More Flows Through Town Alternative Description

As currently proposed, the Project would not operate until Red River flows exceed 17,000 cfs.
This flow is equivalent to RS 35 feet, or about the 10-year flood. MNDNR suggested that
allowing river stages through town in excess of RS 35 could potentially reduce environmental
and social impacts of the Project. The potential benefits of sending more flows through town
would be decreasing the duration that flood water is stored in the staging area and decreasing
the frequency of Project operation. Sending more flows through town would still require
upstream staging to offset downstream stage impacts and would have the same staging area
footprint.

More Flows Through Town Evaluation

MNDNR first evaluated the More Flows Through Town concept to see if it would meet the
Project purpose as defined by the Diversion Authority. Second, the alternative was evaluated for
significant environmental benefit and substantially less adverse economic, employment or social
impacts compared to the Project.

In order for this alternative to meet the Project purpose, the existing and proposed levees would
need to be as high as possible (i.e., maximum levee height). As explained in Appendix O (Plan
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Formulation) of the FFREIS, the top elevation of flood barrier alternatives is limited to the
highest natural ground available to begin and end the levee.

The Project purpose has been defined as:

1. Qualify substantial portions of the F-M metropolitan area for 100-year flood
accreditation by the FEMA under the NFIP;

2. Reduce flood risk potential associated with a long history of frequent flooding on local
streams including the Red River, Sheyenne, Wild Rice, Maple, Rush and Lower Rush
Rivers, passing through or into the F-M metropolitan area; and

3. Reduce flood risk for floods exceeding the 1-percent chance event (100-year flood or
greater), given the importance of the F-M metropolitan area to the region and recent
frequencies of potentially catastrophic flood events.

The screening analysis evaluation was based on the following documents:
e Appendix A-1 (Hydrology) from USACE FFREIS
e Appendix B (In-Town Levees) from the USACE EA
e Final Technical Memo AWD-00002 — Flows Through Flood Damage Reduction Area
(Table 11 updated August 25, 2014)
e Diversion Authority RS 35 Decision Document (January 13, 2015)

MNDNR worked with USACE during Draft EIS development to update the Phase 2 levee results
to match the most recent models. The results of the updates are in Table 2.1.

Table 2.1 Residual Peak 100-year Flood Stage, Discharge, and Approximate Existing Frequency
Conditions.

Residual 100-yr Flood Stage Residual 100-yr Peak Discharge (cfs) Approximate Existing Condition
Frequency (yr)
RS30 10,700 4.1
RS31 11,900 4.8
RS32 13,300 5.9
RS33 14,600 7.0
RS34 15,900 8.3
RS35 17,500 10.5
RS36 19,200 133
RS37 21,000 17.2

Source: USACE and HMG 2015.

Reasons for Elimination

The Project has three components to the project purpose; in order for the alternative to be
considered for full analysis in the EIS, it must meet all three components. Additionally, it must
offer less environmental or social impacts.

One of the three project purpose components is to qualify substantial portions of the F-M
metropolitan area for 100-year flood FEMA accreditation. On the whole, portions of the F-M
urban area could qualify for FEMA accreditation, so this component of the Project purpose could
potentially be met.
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The second component of the Project purpose is to reduce flood risk from the North Dakota
tributaries. The More Flows Through Town Alternative does provide some flood risk reduction,
but it would provide less opportunity to mitigate downstream impacts from tributary flows on
the Sheyenne, Maple, Rush, and Lower Rush Rivers. Nevertheless, this component of the Project
purpose could be met.

Protection from floods greater than the 100-year flood is the third component of the Project
purpose. As explained in the January 13, 2015 decision document, “it is expected that the in-
town levee segments would meet USACE Risk and Uncertainty requirements for RS 37.” These
additional risks include:
e RS37 would require mitigation for an additional 10 homes inside the protected area;
e RS37 would inundate an additional 4,800 acres (approximately 7.5 square miles) of land
within the protected area;
e RS37 would add an additional 9,400 basements below the water surface profile;
e RS37 would inundate an additional 22,600 feet of roadway (approximately 4.3 miles);
e RS37 would have an additional 29,900 feet of levee that would have floodwater against
the base of the levee (approximately 5.7 miles); and,
e RS37 would require the modification or relocation of City of Moorhead Sanitary Lift
Station #2.

Impacts would be greater than listed above for floods greater than the 100-year flood, which
would inhibit, but do not prevent, this alternative from fully meeting this Project component.

Since the More Flows Through Town Alternative marginally meets the Project purpose, it could
be included for full analysis in the EIS provided it has similar environmental benefits but
substantially less adverse economic, employment or socioeconomic impacts (Minnesota Rules,
part 4410.2300, subpart G.). Moderate environmental benefits would be realized for fish
passage and wetlands (reduced sedimentation occurrences and accumulation). Further
reduction in frequency of operation would provide only minor geomorphic benefits. While this
alternative would provide incremental environmental benefits, the social benefits are not
substantial enough—the staging area footprint is projected to be the same, and mitigation (i.e.,
buyouts) would still be required. Therefore, it was determined that this alternative offers similar
environmental benefits (an incremental benefit) but fails to provide substantially less social
impacts. Therefore, the More Flows Through Town Alternative does not present a feasible and
prudent alternative.

The analysis of this alternative determines that More Flows Through Town: 1) marginally meets
the project purpose; and 2) therefore, is not a feasible or practical alternative to the proposed
project. Minnesota Rules, part 4410.2300, subpart G allows for alternatives considered during
EIS development to be eliminated from further consideration. Despite the fact that the More
Flows Through Town Alternative will not receive full evaluation in the EIS, increasing flows does
offer incremental environmental benefits and will be included as a recommended mitigation
measure (see Chapter 6).

2.2.1.3.3 Draft EIS Purpose & Need and Alternative Rescreen Report

MNDNR received numerous public comments on the Draft EIS that requested review of
previously-screened (Scoping) alternatives, new alternatives or additional combinations of
components of previously-screened alternatives. Some commenters offered only general
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descriptions of alternatives with insufficient detail to allow for evaluation. MNDNR staff
attempted to develop reasonable alternatives from what was offered so that an evaluation
could occur. In response to these public comments, MNDNR conducted an “Alternative
Rescreen Exercise” to help us determine if any alternatives (Previously-
Screened/New/Combination) should be reevaluated or newly-evaluated in the Final EIS. MNDNR
used information provided by commenters to develop enough detail about a newly-proposed
alternative so that they could be evaluated. MNDNR decided to rescreen the Scoping
Alternatives alongside the New/Combination alternatives on their ability to achieve FEMA
Accreditation to determine if a less impact alternative existed and was subsequently screened
out by one of the remaining two Purpose & Need components. All alternatives were then
further evaluated in accordance with Minnesota Rules, part 4410.2300, item G (4410.2300, item
G) (i.e., significant environmental benefit or substantially less adverse socioeconomic impact
over Project). If the Alternative Rescreen Exercise resulted in zero alternatives that were able to
meet the most critical component of the P&N (FEMA Accreditation) and the other criteria of
4410.2300, item G, it would indicate that no Previously-Screened, new or combination
alternatives should be fully evaluated in the EIS. None of the Scoping Alternatives or the 15
New/Combination Alternatives were able to pass all five steps of the rescreening criteria;
therefore, MNDNR determines none of the Previously-Screened/New/Combination Alternatives
require further analysis. The Purpose & Need and Alternatives Rescreen Report is included as
Final EIS Appendix M.

2.2.2 Project Alternatives Analyzed in the EIS

As a result of the screening analysis, three alternatives have been included in this EIS. These include two
No Action Alternatives: the Base No Action Alternative and the No Action Alternative (with Emergency
Measures), and the Northern Alignment Alternative. The No Action Alternatives are required to be
evaluated by State rules, and are therefore, carried forward to the EIS analysis. The NAA would meet the
purpose and need for the Project. These three alternatives are discussed in greater detail below.

2.2.2.1 No Action Alternatives
The No Action Alternatives provide the context for the potential environmental and
socioeconomic effects that would occur if the Project is not developed. There are two No
Action alternatives considered for the Project: 1) Base No Action Alternative; and 2) No
Action Alternative (with Emergency Measures). The Base No Action Alternative includes the
potential flood risk reduction impact of already completed and currently funded projects,
such as levee construction and property buyouts, and does not include the utilization of
emergency measures. The No Action Alternative (with Emergency Measures) is similar to the
Base No Action Alternative, but also acknowledges the emergency measures currently being
pursued in the project area and assumes that those would continue to be implemented as
necessary due to flooding. Emergency measures have lower reliability, higher risk for loss of
life than permanent flood risk reduction features and cannot be certified or accredited by the
USACE or FEMA, respectively; and so they are being discussed under a second No Action
alternative option.

2.2.2.1.1 Existing Conditions

As explained in Section 1.4, FEMA'’s effective flows are different from what would be used if an
updated standard hydrologic analysis were completed and are different from the Expert Opinion
Elicitation Panel (EOEP) hydrology being used by the USACE for the Project. At a minimum, the
existing-condition 100-year flood flow should be viewed as 33,000 cfs (the updated standard
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hydrologic analysis value). The USACE’s EOEP hydrology indicates the existing-condition 100-
year flood flow is 34,700 cfs. The following from the FFREIS provides a summary of the EOEP
anticipated flood stages, implementation of emergency measures, and general overview of Flood
Damage Reduction (FDR) projects.

As summarized in the FFREIS (USACE 2011a):

“Flood impacts in Fargo begin at a stage of about 18 feet, when Elm Street is closed to
traffic. The City of Fargo’s existing levees have top elevations that vary from a stage of
30 feet to 42 feet, but most reaches are at or below 37 feet. The 2™ Street area near
Fargo City Hall begins to flood at a stage of approximately 30 feet. Many places along
the line of protection rely on private sandbag levees which begin to be needed at a stage
of about 33 feet. Newer developments in the southern part of the F-M urban area have
been elevated above the base flood elevation, but city infrastructure (e.g., roads and
sewers) is still at risk.

Rural areas and developed subdivisions in Cass County, North Dakota are susceptible to
flooding from the Sheyenne, Maple, Rush, Lower Rush, Wild Rice and Red Rivers. During
the significant 2009 flood of record, many homes north and west of Fargo were
surrounded by flood waters. Although most structures in this area were elevated above
the flood level and escaped major damage, residents were not able to access their
homes for up to six weeks except by boat. The rural road network was damaged by
overland flows that washed out portions of roads. Private sandbag levees and
emergency clay levees constructed by the USACE protected many areas, but the areas
closest to the rivers had significant damage.

The West Fargo and Horace to West Fargo diversions of the Sheyenne River Flood
Control Project, completed in 1994, prevented breakout flows from the Sheyenne River
from flooding Fargo and West Fargo in 1997, 2009 and 2010. While these existing
diversions provide significant benefit from Sheyenne River flooding, Horace and West
Fargo are vulnerable to flooding from the Red River during events larger than the 100-
year flood event.

The city of Moorhead sits on relatively higher ground compared to Fargo. At a stage of
31 feet, Moorhead’s 1°* Avenue North is closed. Homes begin to be threatened at stages
of 32 to 35 feet. Most of Moorhead’s developed areas are above the FEMA 100-year
flood stage, but the 500-year flood floodplain south of I-94 extends east almost to 20"
Street South. North of I-94, the 500-year flood floodplain generally extends to east of
14" Street. During flood events larger than a 100-year flood, it is anticipated that I-94
would be inundated, eliminating a major thoroughfare and possible evacuation route.
Moorhead has no permanent federal flood risk management project. Most of the land
along the river is residential development, and private sandbag levees or other private
measures provide most of the line of protection.”

2.2.2.1.2 Flood Damage Reduction Projects

Permanent FDR projects are a key component to both the Base No Action Alternative and the
No Action Alternative (with Emergency Measures). Since the 1997 flood, the Cities of Fargo and
Moorhead have implemented flood risk reduction measures, including acquisition of floodplain
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houses, constructing levees and floodwalls, raising and stabilizing existing levees, installing
permanent pump stations and improving storm sewer lift stations and the sanitary sewer
system. Both Fargo and Moorhead have lists of potential properties along the Red River and in
the floodplain that have been identified for purchase and removal from the floodplain. Fargo
also has a flood risk management incentive program that provides for a City cost share of up to
75-percent for improvements made by the individual homeowners to reduce their level of
flood risk.

Since the historic 2009 flood on the Red River, both the Cities of Fargo and Moorhead have
implemented a number of additional flood damage reduction measures, including buyouts of
flood-prone properties, construction of permanent levees and floodwalls, and improvements
to stormwater facilities. These measures are on-going. When several adjacent properties have
been acquired, levees and/or floodwalls are constructed on the properties with the balance of
the property typically converted to open space or public park land. Clay County and Cass County
have also identified properties for acquisition, removal and remediation that would result in
similar land use as Fargo and Moorhead.

In general, floodwalls are being constructed to an elevation of RS 39.5 feet plus 5.5 feet of
freeboard. Earthen levees are designed to have a top of protection elevation of RS 39.5 feet plus
four feet of freeboard. The proposed levees and floodwalls tie into natural ground at
approximately RS 39.5 feet. RS 39.5 feet equates to approximately the FEMA 100-year flood
levels as defined in the Digital Flood Insurance Rate Maps (DFIRM) for eastern Cass County,
North Dakota dated July 31, 2012, which became effective on January 16, 2015, and the
effective DFIRM for Clay County, MN dated April 17, 2012.

FDR projects have been designed for protection at the current, effective FEMA 100-year flood
event. Because of the difference between the FEMA hydrology and the EOEP hydrology, some of
the FDR projects are at elevations above the EOEP 100-year flood elevation, but do not have
sufficient free board and/or tie-in elevations for FEMA accreditation under the EOEP hydrology.
This means there could be actual protection, but not accredited protection under the EOEP
hydrology (see Appendix N for more discussion on the differences between flood elevations
when applying different hydrology methodologies). For the purposes of EIS analysis, non-
accredited structures are shown as flooded for the Base No Action Alternative.

FDR projects, such as permanent levees and floodwalls, are being constructed for a number of
purposes, including:
e Protection of critical infrastructure.
e Reduction of emergency measures that need to be implemented during flood events.
e Protection that can be certified and accredited by FEMA to remove properties from the
current, effective FEMA regulatory 100-year flood floodplain. Both FEMA Regions V and
VIII have recently indicated they may require the levees and floodwalls to tie into
natural ground at approximately RS 39.5 feet plus three feet of freeboard, which may
not allow the existing levees and floodwalls to be accredited by FEMA for either
hydrology.
e Interim flood protection.
o USACE certifiable flood protection for the 100-year flood (following construction of the
Project).
e Make emergency measures for flood events greater than the 100-year flood following
completion of the Project more feasible.
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Fargo FDR Projects

Total projected cost for implementing FDR projects (completed, in-progress, and funded for
future construction) in the city of Fargo is $187,274,000.

8 and9.
Figure 9.

implementation in Fargo and shown on Figure 9.

Table 2.2 Fargo - Completed Flood Damage Reduction Projects.

Table 2.2 provides a summary of completed FDR projects in Fargo and shown on Figures
Table 2.3 provides a summary of Fargo FDR projects currently in progress and shown on

Table 2.4 provides a summary of planned FDR projects as of July 2015 for

Project Location Levee River Permanent
Gage (RG) Levee Length
Height (ft) (ft)
5229-04 Ridgewood Addition 45 2,825
5601 University Drive South 44 3,750
5747-24 Demolition-Oak Grove, South River Rd, and River 44 2,200
Drive South
5747-25 Demolition-Southwood 42.5 1,100
5747-26 Demolition - Oak St, North Terrace, Lindenwood, 44 350
Southwood
5747-27 Demolition-Sterling Rose Lane, Rose Creek Parkway, - -
River Vili
5747-28 Demolition-Mickelson Field, Southwood, 64th - -
Avenue
5747-29 Demolition - Harwood, 64th Ave 435 665
5902 Mickelson Field 435 1,000
5903 Drain 27 (South of 52nd Ave S) 435 13,648
5904 Drain 53 (South of 52nd Ave S) 43 11,364
5906 South Acres Addition 44 2,400
5909 4th Street Levee Raise 43 3,000
5944 Meadow Creek 44 5,400
5944-03 Meadow Creek Tree Planting - -
5946-02 North Oaks 43-44 2,000
5949 Timberline Phase | 44 2,500
5949-03 Timberline Phase Il 44 1,850
5951-02 Rose Creek Storm Sewer Lift Station, Earth Levee & 44 550
Incidentals
5958-02 Rose Creek Phase 1 43 1,550
6002-02 Fargo Country Club/Southwood 43.5 3,200
6024 Lindenwood Park 44 1,900
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Project Location Levee River Permanent
Gage (RG) Levee Length
Height (ft) (ft)
6030 Lemke Park 44 900
6031 Riverview Place, Oakcreek & Coulees Crossing 44 900
6031 Additional Site - Coulees Crossing Extension 44 500
6032 Various Locations - Drain 27 a4 6,450
6042 Ulteig/Fleet Farm Area - Drain 27 44 2,900
6043-02 River Vili - Phase | 435 1,850
6058 El Zagal Storm Sewer (STS) Lift Station (LS) - -
6172-01 Oakcreek & Harwood Demos - -
6172-02 Oakcreek Demos/Temporary Levee - -
Total Levee Length 74,752

Source: City of Fargo, as of June 2014. Some changes to projects and/or status have occurred since June 2014.

Table 2.3 Fargo — Construction-In-Progress Flood Damage Reduction Projects

Project Location Levee RG Permanent
Height Levee Length
(ft) (ft)
5958-03 Rose Creek - Phase 2 45 2,050
5902-02 Mickelson Field 44 1,550
6172-03 Home Demos (Harwood, Hackberry, Woodcrest, Structure -
Oak Grove, Belmont) Removal
6234 Drain 53 (South of 64th Ave) & 64th Ave Borrow Pit 44 4,200
FM-14-01 4th Street Levee (Misc. Encroachments, NSP 43 Existing
Gatewells)
FM-14-02 4th Street Levee (Earth Levee Relocation, Floodwall 44 510
construction)
FM-14-21 River Vili (Earth Levee, STS Lift Station Relocation) 44 500
HD-14-01 Woodcrest, South River Rd, Copperfield, Rosewood Structure -
(Home Demos) Removal
HD-14-11 Hackberry & River Drive (Home Demos) Structure -
Removal
HD-14-21 River Drive (Home Demos) Structure -
Removal
Total Levee Length 8,810

Source: City of Fargo, June 2014. Some changes to projects and/or status have occurred since June 2014.
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Table 2.4 Fargo — Planned Flood Damage Reduction Projects

Project Location Levee RG Permanent
Height Levee Length
(ft) (ft)

6260 4™ Street Pump Station and 2" Street S. Wall 45 430
(Main Ave. to 4™ St. S.) & STS #18 & #19
Reconstruction — Phase 1

FM-14-11 Coulees Crossing, Oakcreek, Copperfield (Earth 44 2,000
Levee Construction)

FM-14-31 2nd Street N (NP Ave to 6th Ave N) - Floodwall, 45 2,000
Street Relocation, and Pump Station

FM-14-41 Harwood, Hackberry, River Dr (Earth Levee, STS Lift 44 3,600
Station Construction)

FM-14-51 El Zagal Bowl (Earth Levee, Floodwall, Utility 44 3,200
Relocations, Property Buyouts)

FM-14-61 Drain 27 (40th Ave to 1-29) - Earth Levee, Floodwall 44 1,000

FM-14-71 Drain 27 (I-29 to 42nd St) - Earth Levee, Floodwall 44 1,900

HD-14-31 Prairie Rose, Rosewood Structure -

Removal
HD-14-41 Rosewood, Oakcreek, Hackberry, Southwood Structure -
Removal

6260 2" Street S (Main Ave to 4™ St. S) & STS #18 & #19 44 900
Reconstruction — Phase 2

FM-14-03 4th Street Levee Phase 3 44 900

FM-14-12 Oakcreek & Copperfield — Phase 2 44 1,700

FM-14-32 2" Street N (NP Ave to 6™ Ave N) 45 2,000

FM-14-52 El Zagal Bowl — Phase 2 44 700

FM-14-62 Drain 27 (40™ Ave to I-29) — Phase 2 44 3,700

FM-14-72 Drain 27 (I-29 to 42" St) — Phase 2 44 650
Total Levee Length 21,780

Source: City of Fargo, June 2014. Some changes to projects and/or status have occurred since June 2014.

Moorhead Flood Damage Reduction Projects

Total projected cost for implementing FDR projects (completed, in-progress, and funded for
future construction) in the city of Moorhead is $137,281,000.

Table 2.5 provides a summary of completed FDR projects in Moorhead, which are shown
on Figure 10.
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e Table 2.6 provides a summary of Moorhead FDR projects currently in progress and

shown on Figure 10.
e Table 2.7 provides a summary of planned FDR projects that are funded for future
implementation in Moorhead and shown on Figure 10.

Table 2.5 Moorhead — Completed Flood Damage Reduction Projects

Project Project Name Levee Permanent Levee,
Height Floodwall, and/or Road
(ft) Raise Length
(ft)
09-A13-02A Phase 1 | 27th Ave N Levee - Phase 1 44 450
09-A13-02A Phase 1 | Voll Park Contingency Levee 44 415
09-A13-02A Phase 2 | 27th Ave N Levee - Phase 2 44 1,430
09-A13-02B Phase 1 | River Haven Road: 46th - 50th Ave S 44 2,475
(Contingency Levee)
09-A13-02B Phase 2 | River Haven Road: 40th - 43rd Ave S Road 44/45 1,970
Raise & Floodwall
09-A13-02C Horn Park Levee 44 2,380
09-A13-02D Woodlawn Park South Levee 44 375
09-A13-02D Woodlawn Park Levee & Road Raise 44 1,350
09-A13-02E Caddy/18th Ave N Area Levee: 900 Block 44 390
of 18th Ave Circle N
09-A13-02E Caddy/18th Ave N Area Levee: 18th Ave N 44 1,990
& Cart Path (Contingency Levee)
09-A13-02G Hjemkomst Area: Hjemkomst & Parkview 44/45 1,305
Terrace Levees & 1st Ave N Road Closure
Structure
09-A13-02I Phase 1 | Horn Park Floodwall & Road Closure 45 380
Structure
09-A13-021 Phase 2 | Brookdale Levee: 4th St S & Rivershore Dr 44 3,470
Levee & 22nd Ave S road raise
09-A5-01H&I [-94 Right-of-Way (ROW) Floodwall & 44/45 237
Levee
09-A5-02B Phase 1 | Public Works Yard Levee: 700 15th Ave N 44 790
09-A5-02B Phase 4 | The Saddle - Phase 1 44 280
09-A5-02B Phase 4 | 2900 Block of Rivershore Dr Levee 44 180
09-A5-02B Phase 4 | Davy Park Levee: 1st Ave & 8th St N 44 600
09-A5-02B Phase 4 | Public Housing High Rise - Middle Levee 44 380
09-A5-02B Phase 4 | 7th St Levee 44 360
09-A5-02B Phase 4 | Bridgeview Levee - Phase 1 44 460
09-A5-02B Phase 4 15th Ave North/St Francis De Sales Levee 44 760
09-A6-02A Woodlawn Lift Station 43.5 280
11-13-02 Bluestem Levee 44 3,700
11-13-03 Rivers Edge Levee 44 1,000
11-A13-02B Rivershore Drive Floodwall & Road 44.5 204
Closure Structure
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Project Project Name Levee Permanent Levee,
Height Floodwall, and/or Road
(ft) Raise Length
(ft)
11-A13-02B Public Housing High Rise - South Levee 44 200
11-A13-02B Public Housing High Rise - North Levee 44 230
11-A13-02D River Haven Road Levee: 43rd - 46th Ave S 44 1,600
11-A13-02E River Oak Circle 44 450
11-A13-02I 43rd Ave N Road Raise 44 1,400
11-A13-03A Project A Levee 44 4,830
11-A13-03B Project B 44/45 1,800
11-A13-03C Phase 1 | Project C 44 650
11-A13-03C Phase 1 | Project C 44 1,200
11-A13-03C Phase 2 | Project C - Phase 2 45 575
11-A13-03F1 Project F1 44 3,560
Source: City Moorhead, June 2014. Some changes to projects and/or status have occurred since June 2014.
Table 2.6 Moorhead — In-Progress Flood Damage Reduction Projects.
Project Project Name Levee Permanent Levee, Floodwall,
Height (ft) and/or Road Raise Length (ft)
11-A13-02H | 50th Ave S Levee - South Levee 44 8,300
11-A13-02H | 50th Ave S Levee - NW & NE Levee 44 4,100

Source: City Moorhead, June 2014. Some changes to projects and/or status have occurred since June 2014.

Table 2.7 Moorhead - Funded Future Flood Damage Reduction Projects

Project Project Name Levee Height Permanent Levee, Floodwall,
(ft) and/or Road Raise Length (ft)
TBD Tessa Terrace 44 930
TBD The Saddle - Phase 2 44 200
11-A13-03D&E Project D& E 44 3,137
TBD Elm Street: 600 block 44/45 270
TBD 4th St Levee: 3rd to 5th Ave S 44 481
TBD 2nd Ave S Road Closure 44/45 206
11-A13-05 7th St N Cul-de-sac Road Raise 44 218
11-A13-05 15th Ave Road Raise 44 50
N/A Crystal Creek Levee 42.5 3,079
N/A Oakport Protection - Phase 3A - 44 1,200
Brentwood Levee north
N/A Oakport Protection - Phase 3B - 44 7,000
Brentwood Levee, west, east &
south
N/A Oakport Protection - Phase 3C - 44 4,100
Wall St & Oakport St road raises
N/A Oakport Protection - Phase 1A - 44 5,000
South Levee (west of coulee)
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Project Project Name Levee Height Permanent Levee, Floodwall,
(ft) and/or Road Raise Length (ft)

N/A Oakport Protection - Phase 1B - 44 5,400
East Levee (west side of coulee)

N/A Oakport Projection - Phase 2 - 44 4,500
70th Ave N/CR 93 Road Raise

N/A Oakport Protection Phase 4 - 44 8,900
Broadway St NW road
raise/levee*

Source: City of Moorhead, June 2014. Some changes to projects and/or status have occurred since June 2014.

2.2.2.1.3 Base No Action Alternative

The Base No Action Alternative includes the potential flood risk reduction impact of already
completed and currently funded permanent projects such as levee construction (i.e.,
structural measures) and property buyouts (i.e., non-structural measures). The FDR projects
presented in the tables above for Fargo and Moorhead are the specific projects included in this
alternative. This alternative does not include emergency measures currently pursued in the
project area as necessary due to flooding, and therefore, the Base No Action Alternative would
have flooding where the water level exceeds the tie-in of levees to natural ground.

Figure 11 illustrates the current areas of flooding in the F-M area during the 100-year flood.
Within this area the 100-year flood causes approximately 170,000 acres of inundation. The extent
of flooding illustrated on the figure represents currently constructed FDR projects as well as
currently funded permanent projects. As shown on Figure 11, flooding during the 100-year flood
would flow around the levees where the water level exceeds the tie-in elevations to natural
ground.

2.2.2.14 No Action Alternative (with Emergency Measures)

The No Action Alternative (with Emergency Measures) includes the potential flood risk reduction
impact of already completed and currently funded FDR projects presented in the Tables 2.2
through 2.7 for Fargo and Moorhead. This alternative also assumes that emergency measures
similar to those that have been historically implemented in the project area would continue to be
implemented as necessary due to flooding.

Winter snowfall and precipitation can be monitored to predict potential levels of spring runoff
that influence flooding and flood levels. Flood crest elevations are predicted in the F-M area by
the National Weather Service in order to provide as much time as possible to implement
emergency measures. The higher the flood crest elevation, the more time and effort it would
take to construct emergency measures. Both Fargo and Moorhead, as well as Cass County have
flood emergency plans in place outlining the implementation steps, emergency measures, and
the locations for each of the measures. These emergency measures may include temporarily
raising permanent levees, constructing temporary levees and other temporary flood barriers in
various areas, and sandbagging.

Emergency measures are intended to temporarily protect specific areas from flooding that do not
have permanent FDR projects in place or enhance existing FDR projects, where there are gaps in
levee protection between each of the individual FDR projects, for example. Where gaps in FDR
project protection exist, a temporary levee may be constructed to tie into existing levees to
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2.2.2.2

reduce flood risk from occurring behind the levee or overtopping an existing levee.
Implementation of emergency measures could result in upstream stage increases larger than
those under full levee protection for the Base No Action Alternative. Figure 12 shows the extent
of flooding in the project area under the No Action Alternative (with Emergency Measures). This
alternative would reduce flood risk in some areas not protected under the Base No Action
Alternative, while increasing flooding in other areas upstream, as shown on Figure 12.

The locations of each type of emergency measure are mapped with instructions for
implementation at various times and stages of flooding. Emergency measures in the F-M urban
area require significant financial and human resources. During past large flood events, such as the
2009 flood, 80 miles of temporary emergency levees were constructed, requiring more than
seven million sandbags and thousands of volunteers.

Several factors have made the probability of having consistently successful emergency efforts in
the future low, especially for flooding events larger than the 100-year flood. These factors include
variable and extreme temperatures and weather conditions during March and April when
flooding typically occurs. These conditions also complicate flood crest predictions and time
needed for emergency measures implementation. Construction of emergency measures typically
occurs on frozen ground using frozen materials, which adds to greater difficulty and risk to
implement. Additionally, due to successful emergency measures in the past, there is a perceived
sense of security that may not reflect the true flood risk in the area. This has led to people staying
to fight the flood rather than evacuate, which puts a greater number of people at risk if the
emergency measures suddenly fail, especially during the 100-year flood.

Northern Alignment Alternative

The following provides details on the NAA that differ from the Project. Components of the NAA
and the Project that are the same should be reviewed for details in the description for the
Project. From upstream to downstream, the NAA includes a staging area, including the OHB ring
levee, overflow embankment, tieback embankment, Red River and Wild Rice River control
structures, connecting channel, diversion inlet control structure, diversion channel, Maple River
and Sheyenne River agueducts, floodwalls and in-town levees, Lower Rush River and Rush River
rock ramps, diversion channel inlet structures, and diversion outlet control structure. The NAA
tieback embankment and connecting channel would be located approximately 1.5 miles north of
the Project tieback embankment and connecting channel proposed location. The southern
boundary of the NAA staging area is between approximately 1.5 miles and three miles north of
the Project staging area southern boundary (Figure 7). Therefore, direct impacts due to
construction and indirect impacts due to construction and Project operation (i.e., inundation)
would be shifted north. NAA operation would be similar; therefore the depth and duration of
flooding of the current 100-year flood within the project area would increase upstream of the
tieback embankment. It is estimated that 15,000 acres of land that does not currently receive
flood waters would be newly inundated within and beyond the boundaries of the staging area.

2.2.2.2.1 Dam
The NAA dam would be similar to the features described for the Project as it would consist of the
embankments and associated control structures.
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22222 Red River and Wild Rice River Control Structures

A gated control structure would be constructed adjacent to the Red River in Kurtz Township (Clay
County), Minnesota. A similar control structure would be constructed adjacent to the Wild Rice
River in Stanley Township, Cass County, North Dakota. The structures would be constructed
adjacent to the existing channels in order to keep the sites dry during construction. The
remaining features of the Red River and Wild Rice River hydraulic control structures would be the
same as those described for the Project.

2.2.2.23 Connecting Channel
The connecting channel would be designed the same as described for the Project.

2.2.2.24 Diversion Inlet Control Structure
The diversion inlet control structure for the NAA would be designed the same as described for
the Project.

2.2.2.25 Staging Area

The staging area would be shifted north approximately 1.5 miles from the Project’s proposed
tieback embankment and connecting channel locations. The southern boundary of the NAA
staging area is between approximately 1.5 miles and three miles north of the Project staging area
southern boundary (Figure 7). In order to nearly eliminate downstream impacts, approximately
225,000 acre-feet of storage (approximately an additional 150,000 acre-feet is required upstream
of the dam and diversion channel inlet control structure. The Red River and Wild Rice River
control structures would be operated to raise water surface elevations to approximately 919.3
feet at the diversion inlet for all events up to a 500-year flood. The remaining features of the
staging area would be the same as those described for the Project.

2.2.2.2.6 Diversion Channel
The diversion channel features for the NAA are the same as those described for the Project.

2.2.2.2.7 Maple River and Sheyenne River Aqueducts
The Maple River and Sheyenne River aqueducts for the NAA are the same as those described for
the Project.

2.2.2.2.8 Lower Rush River and Rush River Rock Ramps
The Lower Rush River and Rush River spillways for the NAA are the same as those described for
the Project.

2.2.2.29 Inlets, Ditches, and Smaller Hydraulic Structures
The inlets, ditches and smaller hydraulic structures for the NAA are the same as those described
for the Project.

2.2.2.2.10 Oxbow/Hickson/Bakke Ring Levee
The OHB ring levee for the NAA is the same as described for the Project.

2.2.2.2.11 Comstock Ring Levee

The community of Comstock, Minnesota is located near the NAA inundation area; however, the
community would not be impacted directly so a ring levee is not included as part of the NAA. The
lagoons for the community are located in the NAA inundation area and may require mitigation.
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2.2.2.2.12 Northern Alignment Alternative Operation

Operation of the NAA would be similar to the Project with the exception of the upstream staging
elevation. A maximum stage of 35.0 feet would be maintained at the Fargo gage until the
upstream staging elevation reaches 919.3 feet, which is anticipated to occur with the 100-year
flood event. The remaining NAA operational details would be the similar as those described for
the Project.

2.2.2.2.13 Floodwalls and In-Town Levees

The floodwalls and in-town levees for the NAA would the same as those described for the
Project.

2.2.2.2.14 Non-structural Features

The non-structural features associated with the NAA are the same as those described for the
Project except that different properties would be affected due to the staging area shift to the
north approximately 1.5 miles.

2.2.2.2.15 Recreation Features
The conceptual recreation plan for the NAA is the same as those described for the Project.
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3.0 Affected Environment and Environmental
Consequences

The Affected Environment and Environmental Consequences Chapter evaluates the following topics:
Section 3.1 Hydrology and Hydraulics, Section 3.2 FEMA Regulations and the Conditional Letter of Map
Revision (CLOMR) Process, Section 3.3 Stream Stability, Section 3.4 Wetlands, Section 3.5 Cold Weather
Impacts on Aqueduct Function and Biotics, Section 3.6 Cover Types, Section 3.7 Potential Environmental
Hazards, Section 3.8 Fish Passage and Biological Connectivity, Section 3.9 Wildlife and Wildlife Habitat,
Section 3.10 State Listed Species and Special Status Species, Section 3.11 Invasive Species, Section 3.12
Cultural Resources, Section 3.13 Infrastructure and Public Services, Section 3.14 Land Use Plans and
Regulations, 3.15 Minnesota Dam Safety and Work in Public Waters Regulations and Permitting, and
Section 3.16 Socioeconomics.

3.1 HYDROLOGY AND HYDRAULICS

Due to the nature of the Project, hydrologic and hydraulic (H and H) analysis is a key component for
evaluation as it forms a basis for Project design. Hydrology refers to the rainfall and resulting runoff as it
applies to flood events. It is used to estimate flood flow rates, typically through stream gage analysis,
rainfall-runoff models, or a combination of the two. Hydraulics is the study of water flow. In floodplain
management, hydraulics refers to determination of the flood depth and area flooded. Hydraulics also
encompasses the flow characteristics around and through control structures such as bridges, culverts,
and weirs (IDNR 2002).

This section discusses the H and H Phase 7 analyses completed for the Project. The USACE, along with
the Diversion Authority and its consultants have completed comprehensive H and H modeling.

3.1.1 Affected Environment

The cities of Fargo and Moorhead are located along the Red River (Red River) that flows north,
discharging into Lake Winnipeg in Manitoba, Canada. The Red River and its associated floodplain carry
water from the entire Red River basin (i.e., Red River and its tributaries) to Hudson Bay. The floodplain is
an important natural resource for water conveyance and water storage. Figure 1 shows the location and
general layout of the Fargo-Moorhead (F-M) area. There are six primary rivers and tributaries that
connect in the vicinity of the F-M urban area. This includes the Wild Rice River, which flows into the Red
River upstream of the F-M urban area. Flowing into the Sheyenne River on the west side of the project
area, the Maple, Lower Rush, and Rush Rivers connect with each other downstream of the F-M urban
area, where the Sheyenne River eventually flows into the Red River (Figure 1). The Buffalo River is also in
the project area, and is located within the Benefited Area downstream of the Project.

In general, when water flow within a river channel exceeds its capacity, or banks, flooding occurs to
surrounding areas (i.e., floodplain). Flow capacity of a river is dependent on its channel shape and size,
which is constantly changing over time. Increased water flow can occur from a number of factors, but in
the Midwest, it primarily occurs due to precipitation. The location, quantity, and amount of time over
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which precipitation occurs influences the ability of a river channel to handle water flow before
exceeding its capacity and flooding into adjacent areas. The F-M area has a long history of flooding due
to the unique hydrology of the area. The geographic characteristics of the area and the large watershed
draining through the Red River contribute to the higher flood risk for the F-M area. There are four main
factors that contribute to flooding of the Red River: synchrony of discharge with spring thaw, ice jams,
glacial lake plain, and decrease in gradient. As the Red River flows north, timing of the spring melt has an
impact on flooding as the upstream watersheds start melting earlier in the spring and flow downstream
into portions of the river that can remain frozen later into the season. This causes water to back up a
long distance upstream due to the shallow slope of the Red River. Additionally, the spring thaw cycle
also contributes to the potential for ice jams as the ice is not fully melted in the northern portions of the
watershed, resulting in damming water flow. A major portion of the upper watershed of the Red River
lies within the former bed of Glacial Lake Agassiz. As a result, the watershed and rivers have little slope
with shallow meandering channels, which cannot handle much increased water flow capacity before
flooding its banks. The flat topography also contributes to the gradient, or slope, of the river, which
results in pooling of water during floods due to lack of slope. Additionally, three large rivers, the Red
River, the Wild Rice River, and the Sheyenne River, converge in the F-M area and contribute to extensive
flooding. Also contributing to this flooding are the three tributaries of the Sheyenne River, the Maple,
Rush and Lower Rush Rivers, which converge with the Sheyenne River immediately northwest of Fargo.
The Red River basin, including the adjacent floodplain in the project area, has been altered by past land
use activities (e.g., floodplain development, drainage, and changes to cover types), which has resulted in
changes to the historic natural flow and hydrologic regime of the Red River and contributed to flooding
in the area. Flood flows and associated stages along these rivers through the F-M area would be affected
by the Project.

The Red River has exceeded flood stage approximately half of the years during the past century. The
recent past has seen a higher frequency of large flood events with 2009 being a record setting year with
a flood stage of 40.8 feet at the United States Geological Survey (USGS) Fargo stream gage.

3.1.1.1 Hydrologic and Hydraulic Evaluation for Project Design
Official estimates vary for the 100-year flood flow and stage. With the revised Clay County Flood
Insurance Study (FIS) in 2012 and Cass County FIS in 2015, Federal Emergency Management
Agency (FEMA) has raised their 100-year flood stage from 38.3 to 39.3 feet. FEMA continues to
use a 100-year flow of 29,300 cubic feet per second (cfs) based on hydrology that dates back to
the 1970s. An updated standard hydrologic analysis would increase the 100-year flow from
29,300 cfs to 33,000 cfs, which would increase the 100-yr flood stage to something between
40.7 feet and about 41.5 feet, the exact value depending on levee effectiveness and a more
detailed analysis than has been completed to date for a flow of 33,000 cfs.

The USACE went beyond a standard hydrologic analysis by engaging a panel of experts (Expert
Opinion Elicitation Panel (EOEP)) in hydrology and climate change to discuss flooding trends in
the Red River basin. The EOEP concluded that the hydrologic record showed a “dry” period in
the early decades of the 20th century and a “wet” period in later years continuing to the
present. The EOEP use of the terms “wet cycle” and “dry cycle” are not intended to imply wet or
dry climatic conditions. Rather, the EOEP used those terms to identify periods of generally lower
and higher river flows. The EOEP did not reach any conclusion about why flows on the Red River
at Fargo have been higher since the 1940s. Flood discharge frequency data (e.g., the 100-year
flood discharge) are based on statistical analyses of historical gage station records when those
data are available — not precipitation data. The EOEP recommended developing revised flow

Fargo-Moorhead Flood Risk Management Project May 2016
Final Environmental Impact Statement Page 3-2



frequency curves separately for the dry and wet periods that resulted in a 100-year flood flow of
34,700 cfs instead of the 33,000 cfs value that would have been used without the EOEP input.
While the EOEP recommendations result in a larger 100-year flood flow, they result in a lower
500-year flood flow (61,700 cfs EQOEP vs. 66,000 cfs using a standard updated hydrologic
analysis). Both of these flows are greater than the 500-year flood flow of 50,000 cfs being used
by FEMA.

Appendix N reviews and discusses the possible hydrology methodologies to determine which
methodology would be appropriate to use (i.e., FEMA, updated period of record, EOEP) for the
Project. The MNDNR utilized the recommendations of the EOEP in this EIS. Unless mentioned
otherwise, all discussions in this EIS use EOEP hydrology. Similarly, all elevations are relative to
North American Vertical Datum of 1988 (NAVD 88), unless noted.

The hydraulic modeling (assessment of flood stages) continues to be improved as the
complicated flow conditions in the flat Red River floodplain are studied and then captured in the
models. The flood insurance models were used at the time of the economic analysis, resulting in
a 100-year flood stage of 42.4 feet. The current hydraulic modeling indicates that the 100-year
flood stage is 42.1 feet with levees and 40.9 feet without levees providing protection for the F-M
Area (Supplemental EA, Appendix D, Table 4). The following table (Table 3.1, below) is a subset
of Table 4 from Appendix D of the USACE Supplemental EA. This table shows the flow and stage
information used by FEMA and USACE and estimates of stages that would be used if the USACE
simply used an updated standard hydrologic analysis (period of record hydrologic analysis) for
the flows.

Table 3.1 Peak Flow and Stage Data - USGS Gage 05054000 Red River at Fargo, ND

Event Discharge (cfs) at USGS Stage (feet (ft)) at
Gage at Fargo, ND USGS Gage at Fargo,

ND'
10-year FEMA 10,300 29.5
10-year Updated Period of Record 13,865 32,5
10-year USACE EOEP (Wet) 17,000 35.0
50-year FEMA 22,300 36.6
50-year Updated Period of Record 26,000 39.5
50-year USACE EOEP (Wet) 29,300 40.4
100-year FEMA 29,300 39.3
100-year Updated Period of Record 33,000 41.3
100-year USACE EOEP (Wet) 34,700 42.1
500-year FEMA 50,000 43.5
500-year Updated Period of Record 66,000 46.5
500-year USACE EOEP (Wet) 61,700 46.3

! Stages are dependent: 1) FEMA data are from the Clay County Flood Insurance Study, April 17, 2012; 2) USACE stages are from
the current existing-condition-with-full-protection unsteady Hydrologic Engineering Center River Analysis System (HEC-RAS)
model — Phase 7.0 Environmental Assessment (EA) results (2013); 3) Flood stage is 18 feet when minor flooding begins
(National Weather Service).

The hydrologic analyses also made use of watershed-wide gage data and detailed Hydrologic
Engineering Center Hydrologic Modeling System (HEC-HMS) models that were created for each
of the contributing watersheds. These models include all of the major rivers and local drains that
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are tributaries to the Red River starting from the upper end at Lake Traverse, to the city of
Drayton, North Dakota, at the downstream end.

The hydraulic analysis was a Hydrologic Engineering Center River Analysis System HEC-RAS
unsteady flow model calibrated to the 2009 Flood, and verified by comparing the results to the
1997, 2006, 2010, and 2011 events, as summarized in Table 3.2, using discharge and stage
hydrographs and high water marks.

Table 3.2 Historic Flood Events — USGS Gage 05054000 Red River at Fargo, ND

Event Discharge (cfs) at USGS | Stage (ft) at USGS Gage
Gage at Fargo, ND at Fargo, ND
1997 Historic 28,000 39.7
2006 Historic 19,900 37.1
2009 Historic 29,500 40.8
2010 Historic 21,200 37.0
2011 Historic 27,200 38.8

Source: USGS recorded data

A brief summary and adequacy review of the H and H modeling analyses as currently completed
for the Project is provided below. It does not constitute a detailed review or quality assurance of
the H and H models. As the models are very complex, it is not practical to conduct an
independent review of all associated elements. A discussion on review of information provided
by the H and H models and other methods of analysis is also included.

The models were built by a team of consultants and USACE staff to allow for continual checks
and balances during model development and refinement. The models are subjected to continual
refinement as additional information is obtained. For example, the domain of the HEC-RAS
model was extended downstream because initial results indicated greater than anticipated
adverse downstream impacts from the diversion and an increased model extent was needed to
better define these impacts. The latest updates, referred to as the Phase 7 model updates,
reflect the alignment alternative selected based on the Value Engineering Option 13 A (HMG,
2012) and include gates at the inlet control structures to the diversion channel as well as in-
town protection to the 35-foot stage.

The Adequacy of Hydrology and Hydraulic Modeling Completed for the Fargo-Moorhead

Flood Risk Management Project, provided in Appendix E (Wenck, 2014), includes a summary of
all the updates that have been completed for the models since the Phase 4 updates, which are
the earliest published modeling results. Appendix B of the Project Study Phase 4 Report (HMG,
2011) includes detailed descriptions of the model development at Phase 4 including changes
made to incorporate floodplain storage, upstream staging, and downstream impacts using the
unsteady state HEC-RAS models. A list of the current documents that were reviewed to evaluate
the hydrology and hydraulics of the Project are provided in Appendix E (Wenck, 2014).

Along with the above summary of modeling completed, the following are the considerations
regarding the adequacy of H and H modeling as it relates to the EIS and the appropriate level of
review of available data:
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e The level of detail and extent of the models completed for the Project are appropriate.

e The types of models used are appropriate for the purpose of the analysis and use of
results generated.

e The use of area specific Hand H models by Diversion Authority and local watershed
districts for various localized analysis projects, indicates independent review of the
models.

e The calibration of the model to different datasets and different runoff conditions,
suggests that the level of detail and underlying assumptions are adequate and
appropriate.

3.1.1.1.1 Accuracy of Modeling Results and Available Information

This analysis is dependent on available information provided by others such as the Diversion
Authority, USACE, and Red River Basin Commission (RRBC). The first step of the Quality
Assurance/Quality Control (QA/QC) process begins with the Diversion Authority or USACE as
they are the source of the technical data and information. As this information is being provided
by professional engineers and scientists, it is reasonable to assume that the information that is
transmitted and available has gone through a QA/QC process specific to the Project and meets
the standard of care appropriate for this Project. The USACE QC guidelines for civil projects
along with the project specific QC guide are included in Appendix E (Wenck, 2014).

The following list of documents found in the Final Feasibility Report Environmental Impact
Statement (FFREIS) (located at http://www.fmdiversion.com/eis.php) lists the QA/QC steps that
have been followed during the development and refinement of the model:

e Appendix B, Section B.3.0
e Attachment 5 (Consultant's Report), Appendix B (Section B6.0 and Exhibit H).
e Attachment 5 (Consultant's Report), Appendix C (Section 2.15 and Exhibit 5).

The model is based on a number of modeling decisions and assumptions; these assumptions can
have a measurable impact on the results. To better understand the key assumptions as they
relate to the Project and Project alternatives, an additional layer of review of the model was
completed as part of the this EIS process, by MNDNR Hydrologist and Wenck Associates,
Incorporated (see Appendix E). The focus of this review is on the Red River HEC-RAS unsteady
flow model(s). This model extends from Abercrombie, North Dakota to Grand Forks, North
Dakota and includes the main stem, major and minor tributaries, lateral inflow, and hundreds of
interconnected storage areas. This complex model was developed, calibrated, and refined over a
period of several years.

An overall review of the model structure was completed for components that define the Project
and two No Action alternatives. Only the portion of the model in the immediate vicinity of the F-
M urban area was reviewed. A detailed examination of the HEC-RAS model was not completed
(e.g., checking specific cross sections or the stage-volume curves for individual storage areas).

Overall Model Review

The model output was compared against a spreadsheet provided by Houston-Moore Group, the
design consultant for the Diversion Authority — “MNEIS HEC-RAS Profiles_201-40307” and the
plotted water surface profiles. An exact match was found that indicated the tabulated results
were generated by the provided models.
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Due to the complexity and magnitude of the model, selected data and locations were verified
rather than verifying the entire model. A cursory review of selected boundary conditions (inflow
hydrographs) was completed and no issues were identified. Several stream confluences were
checked to verify the computed downstream flows were found to be reasonably consistent with
the flows upstream of the confluence.

While reviewing the overall model structure, numerous cross sections and computed water
surface profiles were plotted by Wenck Associates, Incorporated. No potential coding errors
with the model setup or results were identified.

Floodplain Modeling Using Storage Areas

The Red River HEC-RAS model makes extensive use of lateral structures. This model component,
in large part, defines how the various versions of this model represent the Project and the No
Action alternatives.

Along the rivers and tributaries, the HEC-RAS cross sections reflect the main flow path of the
channel and immediate overbank area. The connection between the channel and the broader
floodplain is generally defined in this Red River HEC-RAS model by lateral structures. Lateral
structures are typically represented by a combination of weirs and culverts. Placement of the
lateral structures is a modeling decision; typically they are placed on top of roads or along the
ground near the extent of the assumed effective flow area. While the top elevation of a lateral
structure in HEC-RAS is defined by a feature called a weir/embankment, it does not necessarily
mean the actual feature on the landscape is a road, levee, or floodwall; sometimes the
weir/embankment simply defines the highest controlling ground along that reach of the river.

If, at a given point in time during a simulation, the computed river stage at a given cross section
is higher than the associated lateral structure’s weir/embankment, flow is computed across that
lateral structure into the adjacent storage area (assuming the water surface elevation in that
storage area is also lower than the level in the river). Once the flood peak has passed, water can
drain back into the river across that same lateral structure. Flow between and/or among the
adjacent storage areas is also controlled by weirs and/or culverts in a similar manner. This use of
channels, lateral structures, and storage areas provides a reasonably realistic depiction of the
very complex flow dynamics of the Red River and its broad floodplain. The model should
accurately account for a given volume of water leaving the channel and entering an adjacent
storage area; that volume of water may then traverse several more storage areas before re-
entering the river many miles downstream.

These lateral structures were used along the entire reach of the Red and Sheyenne Rivers as
well as the smaller waterways within the F-M urban area for the No Action Alternative model
runs. Two No Action alternative models were developed for this EIS: the Base No Action
Alternative and the No Action Alternative (with Emergency Measures), which incorporate the
actual height of existing and planned flood control measures, providing for an improved
estimate of flood inundation areas and depths for the no action alternatives. The Base No Action
Alternative includes existing and planned (currently funded) levees in the city of Fargo and the
city of Moorhead. The gaps in the levees are left open and are modeled as lateral structures to
account for flow passing between the levee segments during larger flood events. The No Action
Alternative (with Emergency Measures) includes the existing and planned (currently funded)
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levees, along with emergency measures that follow the 2009 flood protection filling the gaps
between the permanent levees.

Project HEC-RAS Model Review

The key elements of the Project were incorporated into the HEC-RAS model, including the
control structures on the Red River and Wild Rice River, the diversion channel and its inlet
control structure, the aqueducts on the Sheyenne and Maple Rivers, and the connections with
the North Dakota tributaries.

The three control structures have operable features, but designs for the control structures have
not been finalized, which would better define how the three control structures would operate
over a wide range of possible flood scenarios. For this modeling exercise, the operation appears
to match the general description of how the Project would function.

Distributed Alternative HEC-RAS Model Review

The Distributed Storage Alternative (DSA) is a combination of distributed Red River basin storage
sites upstream of Halstad, Minnesota, and an in-town levee plan for flood protection of the F-M
urban area. The distributed storage component of the DSA relies on the recent Halstad
Upstream Retention Study (HUR) completed by the Red River Basin Commission in December
2013. The HUR identified 96 specific retention sites throughout the basin to achieve a 20-
percent flow reduction on the Red River. The in-town levee component of the DSA relies on a
maximum levee protection plan that was developed by the USACE.

The HUR study made extensive use of the existing HEC-HMS hydrologic models for the major
river tributaries and the HEC-RAS unsteady flow model for the Red River. A separate model,
based on the Project model, was developed for the DSA. Model refinements and methodology
are documented in the RRBC’s final report.

Northern Alignment Alternative HEC-RAS Model Review

A separate model, based on the Project model, was developed for the Northern Alignment
Alternative. The Red River control structure and tieback embankment were moved downstream
in the model approximately 1.5 miles. The associated connecting channel and its control
structure were also added to this model. As with the Project model, the top elevation of the
lateral structures along the Red River is based on a 44-foot gage height water surface profile.

Accuracy Assessment

Based on the USACE QA/QC procedure used for development and analysis of information for the
Project, there is a reasonable level of confidence that the information included in this EIS is valid
and accurate. Overall, the extent and completeness of the H and H information available and
provided for the Project is significant. Project elements have changed since some of the reports
and information were developed and have continued to change during the environmental
review process, creating the need to review the data for relevancy and apply the relevant
information to the current Project design or to answer questions that come up during
environmental review. Appropriate QA/QC procedures are followed and documented as new
data and information is generated to further ensure data quality as the Project design changes
or is further refined.
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3.1.2

Therefore, it is reasonable to conclude that the H and H models developed for the Project are
adequate and appropriate to evaluate the Project. It is important to note this assessment is
based on a general, high-level review of the HEC-RAS models and their boundary conditions, by
qualified RGU hydrologists, along with review of available reports about the Project.

Environmental Consequences

The Project would affect flood flows and river stages on the Red River and its tributaries throughout the
F-M area. Red River peak flows were used to evaluate the majority of the impacts associated with the
Project and are illustrated on the figures for the EIS. Detailed discussions of H and H impacts from
Project operation, the Base No Action Alternative, the No Action Alternative (with Emergency
Measures), and Northern Alignment Alternative (NAA) are provided below.

3.1.2.1 Proposed Project

Operation of the Project would occur when it becomes known that a stage of 35.0 feet would be
exceeded at the USGS gage in Fargo (the Fargo gage). At this stage, the flow through Fargo
would be approximately 17,000 cfs. A flow of 17,000 cfs at the Fargo gage is approximately a 10-
year flood (10-percent chance flood). Operation begins by partially closing the gates at the Red
River and Wild Rice River hydraulic control structures. Once the gates are partially closed (i.e.,
partially lowered), water would begin to accumulate upstream of the control structures. Water
would not be released through the diversion inlet control structure gates until the Red River and
Wild Rice River control structures are partially closed and only after the initial diversion tributary
(Sheyenne River, Maple River, Lower Rush River, and Rush River) flow peaks have made it to the
diversion channel.

Flood stages through the F-M urban area and upstream of the control structures would depend
on the shape and size of the Red River and Wild Rice River flood hydrographs coming towards
Fargo-Moorhead. While the decision to operate would not be based on a forecast, the target
stage at the Fargo gage would be based on a forecast if it appears that the flood would exceed
the 1-percent Annual Exceedance Probability (AEP) (100-year flood) peak flow of 34,700 cfs. As
long as it is clear that 34,700 cfs would not be exceeded, the stage at the Fargo gage would be
limited to 35.0 feet and the maximum flow allowed through the diversion inlet control structure
would be 20,000 cfs. The Project 100-year flood would produce an elevation of 922.2 feet just
upstream of the control structures in the staging area.

After the Project is operating, if the forecasted peak flow at Fargo is greater than 34,700 cfs, the
target stage at the Fargo gage would be increased from 35.0 feet up to 40.0 feet, depending on
the flood forecast. Emergency flood fighting measures are required once the target stage is
increased above 35.0 feet. The maximum target stage of 40.0 feet is comparable to the stage
experienced during the 2009 flood. Since this operating procedure allows more flow to be
passed through town (resulting in the higher stages), it allows the staging area to crest at 922.2
feet for 100-year through 500-year floods. The maximum flow allowed through the diversion
inlet control structure would be 20,000 cfs up through the 500 year flood.

For events greater than a 500-year flood, a stage of 40.0 feet would be maintained at the Fargo
gage and the staging area elevation would be allowed to rise above 922.2 feet, up to the point
of minimum acceptable freeboard (four to five feet at the dam). The rise of the staging area
would be minimized as much as possible by further opening the diversion inlet control structure
gates to allow more flow into the diversion. At the point of minimum acceptable freeboard, flow
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out of the staging area would be maximized at the diversion inlet structure and over the
overflow embankment along the west side of the staging area. Flow exiting the staging area via
the overflow embankment would flow overland into the Sheyenne River basin.

3.1.2.1.1 Diversion Channel

The main focus of the Project, as mentioned previously, is reduction of flood risk potential for
the F-M urban area. This would be accomplished by diverting a major portion of the peak flow
rates during low frequency events through the F-M urban area along the main stem of the Red
River and its tributaries through a diversion channel that bypasses the F-M urban area. The
connecting and diversion channels intersect with the Wild Rice, Sheyenne, Maple, Lower Rush,
and Rush Rivers, subsequently reconnecting with the Red River downstream of the F-M urban
area. The Project would cause a hydraulic impact of flood stage reduction along the main stem
of the Red River through the F-M urban area. This hydraulic impact would result in reduced
flood risk for the F-M urban area downstream of the tieback embankment.

The diversion channel changes the way the Sheyenne, Maple, Lower Rush, and Rush Rivers
connect with the Red River. Project features maintain channel forming flows through the F-M
urban area for the Sheyenne and Maple River channels, but divert the entire flow from the
Lower Rush and Rush Rivers into the diversion channel and eventually flow into the Red River
near Georgetown, Minnesota. This would change the system dynamics (e.g., geomorphology,
runoff, base flows, peak flows) of the abandoned channels for the Lower Rush and Rush Rivers.
The abandoned channel areas east of the diversion channel are anticipated to convert to a more
wetland type land cover, as discussed in Section 3.4.

Flow controls for the Sheyenne and Maple River connections with the diversion channel allow
bankfull flows to continue along the existing channel reaches. The Project would divert a portion
of the excess flow rates in the Sheyenne and Maple Rivers to the diversion channel. This would
change the hydrology to those river reaches between the diversion channel and the Red River,
such as the Sheyenne River reach east of the diversion channel. This reach would behave
similarly to a low flow stream fed by flows up to the bankfull flow from the upper watershed
and local runoff from areas in Horace and West Fargo, for example. The risk of sedimentation in
the streambed and potential impacts to geomorphology are further discussed in Section 3.3 —
Stream Stability. Lack of higher peak flow rates can have an impact on geomorphology and land
cover.

From the outlet of the proposed diversion channel to Grand Forks, the project would raise the
10-year to 100-year flood levels by approximately 0.1 feet. The 500-year flood levels would
increase by approximately 0.4 feet. The elevation changes between the No Action Alternative
(with Emergency Measures) and the Project for five different downstream locations is listed in
Table 3.3 below. The Operation Plan would need to be optimized to address balancing the need
to minimize downstream impacts with the need to drain the staging area.
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Table 3.3 Sampling of Downstream Impacts

Diversion
Outlet
Location | (confluence | Georgetown | Halstad UGN L 3;:::5;(2
w/ Buffalo Gage Forks (ft)
River)
Station 2203356 2193638 | 1981580 | 1667877 | 1558518
10- Exist." 880.47 879.89 | 864.54 837.62 | 825.18 -
year | Project 880.52 879.95 | 864.69 837.73 | 825.22 -
flood | Diff (ft) 0.05 0.06 0.15 0.11 0.04 0.08
50- Exist. 882.42 881.77 | 868.14 845.58 831.7 -
year | Project 882.59 881.89 | 868.19 845.73 | 831.84 -
flood | Diff (ft) 0.17 0.12 0.05 0.15 0.14 0.13
100- Exist. 882.75 882.09 | 869.03 847.88 | 834.34 -
year | Project 882.92 882.21 | 869.09 848.03 | 834.44 -
flood | Diff (ft) 0.17 0.12 0.06 0.15 0.1 0.12
500- Exist. 883.08 882.42 | 871.11 851.28 | 837.87 -