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DEPARTMENT OF THE ARMY
OFFICE OF THE CHIEF OF ENGINEERS
WASHINGTON, C.C. 20314

REPLY TO
ATTENTION OF:

E
4 Planning Division 4 April 1984

TO INTERESTED PARTIES

Enclosed for your information is a copy of the Final
Environmental Impact Statement (FEIS) on the Sheyenne
River, North Dakota, project. The FEIS is being filed
with the Environmental Protection Agency pursuant to the
National Environmental Policy Act of 1969 (NEPA) and
regulations of the President's Council on Environmental
Quality for implementing NEPA (40 CFR Parts 1500-1508).

Also enclosed are copies of the report of the Board
N of Engineers for Rivers and Harbors and the proposed
4 report of the Chief of Engineers. The FEIS addresses the
J action proposed by the Chief of Engineers. These docu-
r% ments are currently under review by the heads of Federal
agencies and the Governor of the State of North Dakota.
Upon receipt cof their comments, the report of the Chief
of Engineers will bhe completed and submitted to the
Secretary of the Army for transmittal to Congress.

Any questions on the FEIS should be directed to the
Office of the Chief of Engineers, ATTN: DAEN-CWP,
washington, DC 20314. The official closing date is
30 days from the date on which the notice of availability
appears in the Federal Regicter. This closing date may
be somewhat later than 30 days from the date of this
letter.

Sincerely,

Accesstaen For
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DEPARTMENT OF THE ARMY

BOARD OF ENGINEERS FOR RIVERS AND HARBORS
KINGMAN BUILDING

A\ L FORT BELVOIR, VIRGINIA 22060

¥ REPLY TO

ATTENTION OF

BERH=-PLN 23 January 1984

SUBJECT: <Sheyenne River, North Dakota

Chief of Engineers
Department of the Army
washington, DC 20314

Summary of Board Action

The Board concurs in the recommendation of the reporting officers -
for flood control improvements on Sheyenne River, North Dakota.
The improvements consist of:

a. Levees and a flood diversion channel at West Fargo and
Riverside.

b. A flood diversion channel from Horace to West Fargo.

¢. Raising the existing Baldhill Dam S5 feet to provide
additional flood control storace.

The project cost is estimated at $39,600,000, of which
$13,900,C00 would be non-Federal, based on traditional cost-
sharing policies. The benefit-cost ratio is 6.7. The Board
recommends the plan of improvement subject to cost-sharing and
financing arrangements satisfactory to the President and the
Congress.

Summary of Report Under Review s:

- 1. Authoritv. Section 201, Title II, of the Flood Control Act
- & of 1970 (public Law 91-6l1) authorized the Secretary of the Army,
; acting through the Chief of Engineers, to construct and implement

the Kindred Lake project and other improvements in the Sheyenne
River Basin. Section 201 is quoted in the District Engineer's
Report. After completion of the feasibility report that recom-
mended implementation of the multiple-purpose Kindred Lake
proje~t, several significant events affected later planning
studies. These events included passage of the National Environ-
~zntal Policy Act of 1969; acoption by the wWater Resources

Q Council in 1973 of the Principies and Standards for Water and
Related Land Resources Planning: special studies by the District
Engineer in 1974 which examined effects of the Kindred Lake
project on groundwater levels, shoreline erosion, and water
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BERH~-PLN 23 January 1984
SUBJECT: Sheyenne River, North Dakota z

quality; and changes in implementation schedules and plans for
the Garrison Diversion Unit. These events prompted a complete
reevaluation of problems, needs, and alternative solutions for
the study area and resulted in preparation of this report.

2. Description of the study area. The Sheyenne River Basin in
soutnheastern hortih LDakota drains 7,140 square miles, and flows
into the Red River of the North near Fargo, North Dakota. The
principal study area for thils report includes Lake Ashtabula and
the Sheyenne River from Baldhill Damm downstream to the confluence
with the Red River cf the North, with emphasis on flood-prone
areas alonyg the Sheyenne. Water quality of the river is
relatively poor and is directly reiated to land use. Dominant
land use is for cropland and pasture/rangeland.

3. Economic levelooment. Agriculture is the econcmic base of
the basin and is expectel tO remain relatively stable. Changes
in crops will be dictated Dy tne agricuitural economy, with the
most profitable croms being ¢rown 1n rthe largest Anantities.
Some land will be lost to urbanization and some wetland and
woodland will be converted to cropland. The population centers
of the lower Sheyenne River Basin are the communities of Valley
City, Lisbon, West Fargo, ana Riverside. Residential development
is expected to spread outside the urban areas, but must be in
accordance with floodplain regulations. Total population of the
lower basin in 1980 was 21,325 and is expected tO in. rease to
37,770 oy year 2030.

4. Existing and authorized irmprovements.

a. Baldhill Dam, wnich i1impounds Lake Asntabula, was
authorized by the Flood Controcl Act of 1944 for flood control,
water supply, lcow-flow augmentation, and pollution apatement.

The U.5. Army Corps of Engineers began construction c¢f that
project in 1947 and the dam was substantially completed in

1950. It is located about 15 miles upstream of Valley City at
river mile 271 on the Sheyenne River. Studies conducted under
the Corps of Engineers Dam Safety Program founa that Baldnill Dam
nhas inadequate spillway capacity and that the earthen emoankrent
may be unstable.

0. Local interests have constructed low levees along many
reaches oI the Sheyenne River 1n an attempt to reduce flooding
problens. i

c. The authorized Kincred Canm project consists of a
nuitiple-purpose reservolr {or :zlooc coutrol, water quality
control, recreation, and fish and wildlife on the Sheyenne River :
near Kindred, North Dakota, in combination with a revised k"
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SUBJECT: Sheyenne River, North Dakota

operating plan at Baldhill Dam and appropriate floodplain
management measures at Lisbon, Valley City, and West Fargo.

5. Problems and needs. Flooding and resulting damages along.the
Sheyenne River from Valley City to its confluence with the Red
River of the North are still major problems in the study area.
Major recent floods occurred in 1969, 1975, and 1979. Signifi-
cant floods also occurred in 1882, 1897, 1950, 1965, 1966, and
1978. Although Baldhill Dam provides some flood protection,
damages still result. Estimated damages that would be incurred
by a l-percent chance flood are $109,000,000. Average annual
damages are estimated at over $28,000,000 for the basin. Most of
these flood damages would occur in the West Fargo and Riverside
urban area.

6. Improvements desired. Residents and local governments of
flood-prone areas along with Water Resource Districts (particu- .
larly the Southeast Cass Water Resource District) and the North
Dakota State Water Commission have actively supported developmer.t
of a plan to address the severe flood problems. Although the
Kindred Lake project received strong local support from 1968
through 1976, recent suppcrt for the reevaluation of all alterna-
tives has been widespread and substantial. Local interests

desire additional flocod control improvements for the basin.

7. Alternatives considered. A comprehensive evaluation of
alternatives to address the flooding problems was conducted.
Structural and nonstructural alternatives included major reser-
voir storage, levees, channels, floodplain evacuation, wetland
storage, and other options. Modified versions of the authorized
Kindred Lake project were also evaluated, but were not included
among the final alternative plans because the potential
significant adverse social and environmental impacts resulted in
a general lack of regional or local support for the project.

8. Plan of improvement. The District Engineer's selected plan 1K
of improvement consists of the following major components along :
with designated responsibility for their implementation:

a. U.S. Armvy Corps of Encineers implementation.

(1) Levees and a flood diversion channel at West Fargo
and Riverside.

(2) A flood diversicn channel from Horace to West Fargo.

(3) A S-foot raise of Baldhill Dam to provide additional
flood control storage. In addédition to lands required for the
propused flood control storage, acquisition of up to 450 acres is
proposed for wildlife mitigation.
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BERH-PLN 23 January 1984
SUBJECT: Sheyenne River, North Dakcta

b. Non-Federal implementation.

(1) Adoption (or continuatior; and enforcement of
floodplain regulations in flood-prone areas of the basin.

(2) Enforcement of drz2inage laws %0 ensure that future
drainage of wetlands would not increase downstream flood damages.

(3) Control of private levee construction to nLvew =n?
increases in upsteam and downstream flood damages.

(4) A multiple-purpose dam for flood control and
recreation on Dead Colt Creek, a tributary of the Sheyenne River
(construction by local interests is about 80-percent complete).

c. Non-Federal or other Federal agency implementation.

(1) Ring levees at individual flood-prone farmsteads and
residences.

(2) 1I-crease in the capacity of wetlands (drained and
existing) to store floodwaters.

The District Engineer found that while elements c(l) and c(2)
above were desirable, their implementation was uncertain, and
remaining features of the plan were not dependent on these
elements for economic justification or functioning. Therefore,
elements c(1l) «nd c(2) were not included in the plan recommended
for U.S. Army Corps of Engineers implementstion.

9. Economic evaluation. Based on October 1981 price levels,
those components recommended by the reporting officers for
implementation in the Corps of Engineers plan are estimated to
cost 534,400,000, of which §12,200,000 would be non-Fedcral,
based on traditional cos:t-sharing policies. Average annual
costs, using an interest rate of 7-5/8 percent and a 100-year
period for economic analysis, are estimated at $3,003,000, ‘;
including $80,000 for annual operation and maintenance. Average i
annual benefits are estimated at $22,432,000, and the benefit-

cost ratio is 7.5.

10. Project impacts. The District Engineer finds that the

reconmended Corps of Engineers plan would provide a comprehensive

agproach for addressing the flooding problems of the lower

Sheyenne River Basin. It would reduce average annual flood

damages by about three-fourths and would provide a very high

decree of flood protection in the urban areas of wWest Fargo and

Riverside. Environmental quality would be enhanced at West Fargo )
and Riverside and cn the channel from Horace %o West Fargo due to

grassed areas and sclected shelterbelts. Raising Baldhill Dam

s
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. BERH-PLN 23 January 1984
& SUBJECT: Sheyenne River. North Dakota

, would have some adverse environmental effects, hut these would be
! mitigated. The quality of life would be improved ior over 15,000
[ersons by reducing the threat of flooding. When compared with
other possiblie alternative plans, the District Enginheer finds
that his recommended plan provides the most acceptable trade-offs
of economic, environmental, social well-being, and impliementa-
bility considerations while achieving flood damzge reduction.

11. Recommendations of the reporting officers. The District
Engineer recommends authorization of improvements for flood

J control in the Sheyenne River Basin, generally in accordance with
: the plan described in his report and scbject to certain items of
local cooperaticn. He also recommends deauthorization c¢f the
Kindred Dam project. The Division Engineer concurs.

Review by the Board of Engineers for Rivers and Harbors

12. General. The Board's review encompassed the cverall
technical, economic, social, and policy aspects. ar? intarrelatad
p pnases or tne findings, conclusions, and recommendation of the
reporting officers, including compatibility of the recommended
plan with the Water Resources Council's Economic and Environmen-
tal Principles and Guidelines for Water aad Related Land
Resources Implementatior Studies. The Board also considered the
views of interested parties, including Federal, State, and local
agencies.

13. Responses to the Division Engineer's public notice. The
Division Engineer isnued a public nctice cn 25 April 1983 stating
the findings and recommendations of the reporting officers and
inviting interested parties to present additional information to
the Board. Six letters have been received in response to the
noctice. A State agency expressed support for the project and
reaffirmed its intent to act as local eponsor. One association
requested and was granted an extension of time, and later
expressed oppositior. to raising Baldhill Dam because private land
would be takcen. Another association opposed both the Kindred Dam ‘In
project and the raising cf Baldhill Dam for the same reason.
Also, one a-sociation opposed deauthcrization of the Kindred Dam
project. A church parish objected to the adverse impact on its
church camp resulting from raising Baldhill Danm.

i

14. Findings and conclusiaons. The Zoard ineers for Rivers
and Harbors concurs in the findings and reccmrmendation of the
reporting officars. The recommended improvements are econom-
ically just.fied, engineeringly featible, and eanvironmentally
acceptable, and the requirements of local cocperation are
(:) generally approrriarte. Tie recommended plan is tne National
Economic Development plan.
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P

5. The levees and diversion at Wwest rargo and Riverside and the
flood civersion channel from Horace to West Fargo, with the
grassed areas and selected shelterbelts, would improve the
environmental guality in the @rea. The raise of Baldhill Dam
would have some limited adverse effects because of temporary
€loodinc cf woodlands and other habitats; however, the wildlife
mitigation features of the project will compensate for the
adverse effects.

16. Wildlife mitigation.

a. The reporting officers estimate that 1,214 acres of
wildlife habitat at Lake Ashtabula, including 170 acres of
woodlands, would be subjected to infrequent but long-duration
inundation from increased storage of floodwaters at Baldhill
Dam. The Board notes that, while many of the tree species in the
project area are kncwn to be tolerant to natural river £looding
of long duration, there is uncertainty as to the tolerance of
h these species to nonflowing, standing water inundation common to
a reservoir situation. In addition, there would be significant
destruction of understory vegetation. Any major loss of trees
and understory shrubs and forbs would have significant adverse
impact on dependent wildlife species such as white-tailed deer,
downy woodpeckers, great horned owls, and fox squirrels. In
addition, many species of songbirds use these woodlands. Wood-
land habitat is critical for fooé and cover for many wildlife
species during the typically severe winters.

b. Up to 450 acres of separable lands have been recommended
for acquisition to mitigate habitat for these losses. The
reporting officers indicate that separabtle land: could be located
within the Sheyenne River 3asin, but not necessarily contiguous
to projec: boundaries. They assume, as a worst case, that no
mitigation could be accomplished on lands needed for the basic
project. The reporting officers state that because the amouat of
land ultirmately needed for the design flood contrel pool is
uncertain, the exact amount of separable lands that might be
needed for wildlife mz:zga’loﬂ can on:y be determined after a
detailed identification of the project take-line.

c. During datajled preconstruction planniag, any additional
lands needed for squaring-off or tc bde acquired as uneconomic
rernants or fc' severance will be :identified. 1If ncne of these
lands prove suizable 20 miticate remaining wildlife lesses, then
separable lands would need to bYe acguired to accomplish the
mitication. The B8card recognizes, howevc.. that due to inhe:ent
uncertainties in the amount ¢f lan! neeled for the finzl des!i
flocd ccn:*ol oool, the repor: icers need the ‘lexxbxlxty
and authorizazion to e able ¢ vire additiconal lands Jor

vildlife mitigation.
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d. The Board notes that fencing and management (tree andé
shrub plantings, food plots, etc.) of existing project lands at
Lake Ashtabula could accomplish much of the anticipated mitiga-
tion. If sufficient lands of suitable habitat are acquired with
the basic project take-line, few acditional, if any, separable
lends would be needed. In adéition, there is sufficient acreage of
wocdland habitat contiguous to prcject boundaries at Lake Ashtabula
to mitigate woodland losses, if separable mitigation land is
needed. Consequently, the Board believes that woodlands contiguous
to the project should be authorized for acquisition and management
to mitigate wildlife losses, if determined to be r<2ded during
preconstruction planning, but should be limited tc 30C total acres
rather than 450 acres. This procedure conforms to current policy
that project lands should be used to the fullest extent practicable
for mitigation of fish and wildlife losses and that contiguous
lands should then be used for any separable iand acquisition. The
estimated first cost cf acquisition of these separable mitigation
lands, if needed, would e about $175,000. The estimated first
cost of the total mitigation plan, including measures on project
lands, would be about $415,000. The average annual cost, including
operation and maintenance, would be about $40.000.

17. Total project first cost, based on October 1983 price levels,
is estimated at $39,600,000, of which $25,700,000 would be Federal
and $13,900,000 non-Federal, tased con traditional cost-sharing
policies. Average annual charies, based cn an 8-1/8 percent
interest rate and a 100-vear-period for econonic analysis, are
estimated at $3,933,000. Average annual benefits are $26,317,000,
and the benefit-cost ratio is 6.7.

18. The Administration's position cn cost sharing and firancing of
flooé control is that 35 percent cf assigned construc.ion costs are
to be financed during the period cf construction by non-Federal
interests, or if the project s covered by Section 3 of the Flood
Control Act of 1936, as amended, then non-Federal interests are to
provide the value of lands, easements, rights-of-way, and reloca-
tions required for project construction, if these requirerents are
greater than 35 percent. Operztion, maintenance, and replacement
costs would also be a non-Feleral responsibility. A poriion of the
non-Federal share may be paid, with interest, over a period not to
exceed 50 years from initiation of constructien, when payment
during construction would be an ¢ndue burden on the non-Federal
5DCNSOL .

19. Recommendationg. The Bcerd recommends implementation of a
flood protection plun on the Sheyenne River, North Daxkota,

generally in acccrdance with the rezorting officers’ zlan, except
chat separable mi:igxtion land shauld be limited to 300 acres and
should be contiguous to the project. with such modificaticns as
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BERH-PLN 23 Januvary 1984
SUBJECT: Shevenne River, Ncrth Dakota

in the discretion of the Chief 5f Zngineers may be adwvisable, and
in accordance with cost-sharing and financing arrangements
satisfactory to the President and the Congress. This recommenda-
tion is made with the provisicn that work may be accomplished in
separable increments as determinec feasible by the Chief of
-~~1nee.s, and that, »nrior to implementation, non-Federal
interests will agree to comply with the following requirements:

a. Provide without cost to the United States all lands,
easements, rights-of-way, relocations of utilities, highway
bridges, roads, and sewers necessary for construction, operation,
and maintenance of the levees and diversion at West Fargo and
Riverside and flood diversion channel from Horace to West Fargo:

b. Hold and save the United States free from damages that
may result from construction and maintenance of the levees and
diversion at West Fargo and Riverside and the flood diversion
channel from Horace to West Fargo, not including damages due to
the fault or negligence of the United States or its con%ractors:

¢. Maintain and operate the flood diversion channel and
levee portions of the project after ccmpletion, in accordance
with regulations prescribed by the Secretary of the Arny;

4. Regulate private and non-Federal public levee construc-
tion along the Sheyenne River 0 ensure that construction of
levees would not significantly affect £fl00d levels or potentially
increase flood damages either upstrean or downstrean;

e. ./t least annually inform affected interests of the limit
of protection afforded by the prolect:

€. Regulate drainage activities in the watershed to ensure
that flood freguencies and discharges are not increased o that
the effectiveness 0f the project is not adversely affected: and

g. Publicize floodpiain information in the areas concerned
and provide this informaticna to ’oning and other regulatorv
agencies for their guidance anl! lealership in preventing unwise
future development in the floodplain and in adopting such regula-
tions as may be necessiry :0 ensure corpatibility between fut: re
developnent and protection levels provided by the project.

ziple-pu rpﬂse proiect for
ior, and fish and wildlife
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at Kindred Lake, North Dakota, authorized for implementation by
the Flood Control Act of 1970 (Public Law 91-611), be deauthorized.

FOR THE BOARD:

Cay #7 wekl
RICHARD M. WELLS
Major General, USA

Chairman
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Proposed Report*

DEPARTMENT OF THE ARMY
OFFICE OF THE CHIEF OF ENGINEERS
WASHINGTON, D =, 20314

REFLY TO
ATTENTION OF:

DAEN-CWP-A

SUBJECT: Sheyenne River, North Dakota

THE SECRETARY OF THE ARMY

1. I submit for transmission to Congress my report on Sheyenne
River, North Dakota. It is accompanied by the reports of the
Board of Engineers for Rivers and Harbors and the District and
Division Engineers. Section 201, Title II, of the 1970 Flood
Control Act (Public Law 91-611) authorized construction of the
Kindred Lake project and other improvements in the Shevenne River
Basin. Tnis report 1s a reevaluation of the authorized Kindred
project.

2. The District and Division Engineers recommend d2authorization
of the Kindred Lake project and authorization of a plan consist-
ing of levees and a diversion channel at West Fargo and River-
side, a flond diversion channel from Horace to West Fargo, and
raising the existing Baldhill Dam. The reporting officers also
recommend acquisition of up to 450 acres of land for wildlife
mitigation. Using October 1983 price levels, the project's first
cost is estimated at $39,600,000, of which $25,700,000 would be
Federal under traditional cosct-sharing policies. Average annual
charges, based on an 8-1/8 percent interest rate and a 100-year
period for economic analysis, are $3,933,000. Average annual
benefits are $26,317,000, and tnhe benefit-cost ratio is 6.7.

3. The Board of Engineers for Rivers and Harbors recommends
implementation cf flood protection .mprovements on the Sheyenne
River, North Dako*ta, generally in accordance with the plan of the
reporting officers, except that any separable land acquisition
for wildlife mitigation should be limited to 300 acres and should
be contiguous to the project. It recommends the plan in
accordance with cost-sharing and financing arrangements
satisfactory to the President and Congress. The Board further
recommends that the Kindred Lake project, authorized in the Flood
Control Act of 1970 (Public Law 91-611), be deauthorized.

*This report contains the proposad recommendations of the Chief
of Engineers. The recommendations are subject to change to
reflect substantive comments.

i by L
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DAEN-CWP-A
SUBJECT: Sheyenne River, North Dakota . 4

4. I concur in the findings, conciusions, and recommendations of
the Becard.

J. K. BRATTON
; Lieutenant General, USA
“ Chief of Engineers




NCDED-T  (August 1983) lst Ind
SUBJECT: Sheyenne River, North Dakota - Generul Reevaluation Repert and
Environmental Impact Statement

DA, North Central Divsion, Corps of Engineers, 536 South Clark Street,
Chicago, Illinoig 60605

TO: Cdr, USACE (DAEN-CWP-C) WASH, D.C. 20314 p(] APR 10@3
I concur in the analysis and recommendations of the District Commander.

Brigadier General, USA
Division Engineer
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PREFACE -

The General Reevaluation and Ervironmental Impact Statement for
flooa control and related purposes in the Sheyenne River basin, North
Dakota, presents the findings, cocnclusions, and recommendations of

studies conducted from February 1976 through August 1982,

The Teport addresses the water resource and related problems and
needs of the lower Sheyenne River basin with particular emphasis on
reducing flood dameges - the most significant. local water resource need.
The goal of the reevaluation is to identify a plan for water resource
development that meets the needs of the basin, is consistent with the
national objective of ecomomic development and the national considerat-
ions for environmental quality, and is implementable.

The study completely reevaluates and reformulates work done during
the feacibility study (1983 through 1968). The 1968 feasibility report
recommended construction of the multiple-purpose Kindred Lake project.

The Kindred Lake project would rveduce flood damages, improve water
quality, provide for recreation, and enhance fish and wildlife. The
report also recommended that Baldhill Dam be operated to provide more
flood control storage tefore spring runoff.

_ L S ; _

In the Flood Control Act of 1970 (Public Law 91-611) Congress authorized
the Kindred Lake project for construction. Before funds were appropriated for
the reevaluacZon, special studies exarined the effects the project would have
on groundwater levels in the Sheyenne National Grassland, the potential shore-
line crosion around Kindred Lake, and the effects the project would have on
wvater quality. In 1976, following completion of these studies, the Corps
received appropriations to bagin the reevaiuation.
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Several events occurred between completion of the feasibility study
(1968) and the start of the reevaluation studiees (1976) that significantly
cahnged planning guidwlines. These changes required a complete reevaluation
of the study area. The events included:

1. Passage of the National Environmental Policy Act of 1969,
2. Completion of the special studies (1974),

3. Adoption by the Water Resources Council of new principles and
standards for planning water and related land resources (1973), and

4. Uncertainty in the status of the Garrison Diversion Unit (1975
and 19758).

The principal elements cf the wster resource plan selected on the
basis of the reevaluation and presented in this report are:

o Adoption (or continuacion) and enforcement of floodplain regula-
tions in flood-prone areas of the basin (non-Fedeval implementation).

e Regulation of drainage to ensure that future drainage of wetlands
would not increase downstream flood damages (non-Federal implementation).

o Contrcl of private levee construction to prevent increases in
upstraam and/or downstream flood damages (non-Federal implementation).

e Levees and & flood diversion channel it West Fargo/Riverside
(Corps of Enginecrs implementation with a non-Federal sponsor).

o A flood diversion channel from Horace to West Fargo (Corps of
Eogineers implementation with a non-Federal sponsor).

o A S5-foot raise of Baldhill Dam to provide additional flerod control
storage (Corps of Engineers implementation with a non-Federal sponsor).

>




e Ring levees or other individualized flood proofing at flood-
prone farmsteads and residences (non-Federal or other Federal agency
implementation or continued evaluation for potential Corps of Engineers

implementation).

e A multiple-purpose dam for flood control and recreation on Dead

Colt Creek, a tributary of the Sheyenne River (non-Federal implementation).

e Increase in the storage capacity of wetlands (drained and existing)

to retain floodwaters (non-Federal or other Federal agency implementatior).

The General Reevaluation and Environmental Impact Statement consists
of four volumes: the main report and environmental impact statement

(published jointly in one volume) and three volumes of technical appendixes.

The main report summarizes the water resource and related problems
and needs of the basin, the alternatives evaluated, the process used to
develop and select a plan, the conclusions of the study, and the recommen-

dations for Federal participation through the Corps of Engineers.

The environmental impact statement, bound with the main report, de-
scribes the environmental effects of implementation of the selected plan

and discusses the relative merits of the other alternatives.

The technical appendixes present the detailed information used in
investigating the problems and needs, asscssing the impacts of the
alternatives, and evaluating the alternatives awd technical details of the

selected plan.

These "General Reevaluation" studies were accomplished under the
title of "Phase [ General Design Memorandum" during the period 1976 through
February 1982. Any references in these general reevaluation documents to
"Phase I General Design Memorandum" is synonymous with a reference to a

‘'general reevaluation".




Comments or inquiries on the General Reevaluation and Environmental

Impact Statement should be sent to:

District Engineer

St. Paul District, Corps of Engineers
ATTN: NCSPD-PF

1135 U, S. Post Office & Custom House
St. Paul, Minnesota 55101

H

e I oy et o o A, M 4




TABLE OF CONTENTS

ITEM

INTRODUCTION

PURPOSE OF DOCU}ENTATION

STUDY AUTHORITY/AUTHORIZED PROJECT

NEW INFORMATION SINCE THE SURVEY REPORT
Hydrology
Hydrzulics
Environmental
Social
Public Involvement
Economic
Water Qualicy

SCOPE OF THE STUDY

STUDY PARTICIPANTS AND COORDINATION

STUDIES OF OTHERS

PROBLEM TDENTIFICATION

INTRODUCTION

NATTONAL OBJECTIVES

PUBLIC CONCERNS

PROFILE OF RESOURCE BASE (EXISTING CONDITIONS)

Water Resources '
Environmental Resources

Human Resources

Economic Resources

Recreation Resources

Cultural Resourcex

Institutional Resources )

ANTICIPATED FUTURE RESOURCE BASE (FUTURE “WITHOUT" CONDITION)
Water Resources
Environmental Resourcesa
Human Resources
Economic Resources
Recreational Resources
Cultuval Resources

Institutional Resources

PAGE

T I T WV OSSR W W W W N N e e s

19
20
22
29
30
31




b
|
’ 1TEM PAGE
PROBLEMS, NEEDS, AND OPPORTUNITIES 36
Those Expressed 36
Those Addressed 38
Priorities 39
PLANNING CONSTRAINTS 39

Sheyenne National Grasslands

Executive Order 11988 - Floodplain Management
Executive Order 11990 - Protection of Wetlands

Lands Cwned and Managed by Federal and State Agencies

Publicly Expressed Concerns over Adverse Impacts from the

Relocation of Individuals and the Transfer of Lands from
Private to Public Ownership
PLANNING OBJECTIVES
CHANGES SINCE THE SURVEY REPORT
RESOLUTION OF ISSUES DISCUSSED IN THE PLAN OF STUDY
FORMULATION OF ALTERNATIVE PLANS
INTRODUCTION
MANAGEMENT MEASURES
Flood Control
Water Supply
Fish ard Wildlife Resources
Recreation
Other Purposes
PLAN FORMULATION RATIONALE
PLANS OF OTHERS
DEVELOPMENT OF PRELIMINARY ALTERNATIVE PLANS

Assessment and Evaluation of Preliminary #lans

Public and Agency Response to Preliminary Plans

Conclusions on Stage 2 Report and Preliminary Plans
DEVELOPMENT OF FINAL PLANS

No Action Plan

Nonstructural Plan

Environmental Quality (EQ) Plan

National Economic Development (NED) Plan

Selected Plan




ITEM

PLANS AND COMPONENTS DROPPED IN THE FINAL STAGE
Kindred Dam/Plan K-3
Diversion to the Wild Rice River
COMPARISON OF FINAL PLANS
DESCRIPTION OF THE SELECTED PLAK
; PLAM COMPONENTS FOR CORPS OF ENGINEERS IMPLEMENTATION
Raise of Baldhill Dam
Levees and Diversion Channel at West Fargo/Riverside

Flood Diversion Channel from Horace to West Fargo
PLAN COMPCNENTS FOR IMPLEMENTATION BY OTHERS - ESSENTIAL
Floodplain Regulations

Control of Private Levee Construction
Control of Drainage
PLAN COMPONENTS FOR IMPLEMENTATION 8Y OTHERS - IMPORTANT TO
ACHIEVING OB.JECTIVES
Flood Emergency Measures
Flood Warning and Forecasting
Flood Insurance
Multiple-Purpose Dam on Dead Colt Creek
Ring Levees at Farmsteads ard Residences
Increasing the Floodwater Storage Capacity of Existing or
Drained Wetlands
Debris Removal
¥lood FProofing
Encouragement of Publir Control/Ownership of Riverine Lands
Encouragenment of More Land Treatment
\ Selected Flan/Recommanded Plan
-3 DESIGN AND CONSTRUCTION CONSIDERATIONS
¢ | Raise of Baldnill Dar
Levees and Diversior
Other Components
OPERATION AND MAIRTENANCE Cu
' PLAN ACCOMPLUSHMENTS
SUMMARY OF EFFECTS
ECONOMIC EFFECTS
) COST SHARING
ENVIRONMENTAL CUASIDERATIONS
SOCIAL WELL-BEING CONSIDERATIONS

it Wes' Fargo/Riverside

{DERATIONS

it

PAGE

76
76
76
78
79
79
79
80
82
82
82
83
84

84
84
85
85
85
86

87
87
838
88
88
88
88a
89
91
92
93
9
103
103
105
106
107

(® 12/83)

e —————— e e e e

X S




ITEM PAGE
! COMPLIANCE WITH FEDERAL LAWS AND EXECUTIVE ORDERS 107
E Executive Order 11990 108
{ Executive Order 11988 109

E Executive Memorandum, Analysis of Impacts on Prime and
t Unique Farmlands 109
| Public Law 96-159, Endangered Species Act of 1973 111
! PLAN IMPLEMENTATION 111
INSTITUTIONAL REQUIREMENTS 111
Levees and Diversion at West Fargo/Riverside 111
Flocd Diversicn Channel from Horace to West Fargo 112
Raise of Baldhill Dam 112

L Regulation of Drainage and Regulation of Private Levee
Construction 112
Floodplain Regulations 113
Dead Colt Creek Multiple-Purpese Dam 113
; Ring Levees at Farmsteads and Residences 113

> Rescoring Drained Wetlands and/or Increasing the Flood-
water Storage Capability of Existing Wetlands 113
DIVISION OF PLAN RESPONSIBILITIES 114
Local Cooperation Requirements 114
Cost Sharing 117

Views of Non-Federal Sponsors and Other Agencies with
Implementation Responsibilities 117
SUMMARY OF COORDINATION, PUBLIC VIEWS, AND COMMENTS 120
CONCLUSIONS 127
RECOMMENDAT IONS 129
TABLES

S\ s

SUMMARY OF RISTORICAL FLOODS, SHEYENNE RIVER BASIN, NORTH
DAKOTA

SUMMARY OF FIRST AND SECOND PEAKS OF 1979 FLOOD

SUMMARY OF LOW-FLOW DATA FOR SHEYENNE RIVER AXD RED RIVER OF
THE NORTH AT FAKGO

LAND USE IN THE SHEYENNE RIVER BASIN

COMPARISON OF NUMBER OF F,SH SFECIES FOUND IN DIFFERENT RIVERS
IN NURTH DAKOTA

(R 3/18/83)




R o TR
{
5 3
TABLES (CONT)
’ | NPMBER Fack
h 6  SUMMARY OF WHITE-TAILED DEER HARVEST INFORMATION 18
7 POPULATION OF CITIES AND COUNTIES, LOWER SHEYENNE RIVER BASIN 19
8  SUMMARY OF CHARACTERISTICS OF FLOOD-PRONE AREAS 21
9 MEASURES CONSIDERED FOR FLOOD DAMAGE REDUCTION, SHEYENNE RIVER
BASIN, NORTH DAKOTA 46
10 ALTERNATIVE MEASURES CONSIDERED TO PRESERVE OR ENHANCE THE FISH
AND WILDLIFE RESOURCES OF THE SHEYENNE RIVER BASIN 48
11 FLOOD DAMAGE REDUCTION PLANS FOR THE SHEYENNE RIVER, NORTH
DAKOTA 53
12 SUMMARY OF RELATIVE MERITS OF FLOOD DAMAGE REDUCTION P.ANS 54
13 SUMMARY OF COMMENTS RECEIVED ON STAGE 2 REPORT, PRELIMINARY
PLANS 55
14 SUMMARY OF CONCLUSIONS ON FLOOD DAMAGE REDUCTION MEASURES
CONSIDERED IN STAGE 2 66
. 15 SUMMARY OF THE COMPONENTS IN THE FINAL ARRAY OF PLANS 7
16 DISPLAY OF PERTINENT DATA ON FINAL ARRAY OF PLANS 77
16a  SUMMARY OF THE COMPONENTS IN THE FINAL ARRAY OF PLANS 88b
16b  DISPLAY OF PERTINENT DATA ON FINA' ARRAY OF PLANS 88c
17 EFFECTIVENESS OF SELECTED PLAN IN REDUCING FLOOD
DAMAGES 94 ¢
18 SUMMARY OF EFFECTS OF SELECTED PLAN ON FLOOD FLOWS AND FLOOD
STAGES 9 ;
19  OVERVIEW OF PLAN ACCOMPLISHMENTS BY COMMUNITY OR REACH OF '
RIVER 101 §
20 SUMMARY OF ECONOMIC EFFECTS OF SELECTED PLAN 104 % i
! 21 SIMMARY ASSESSMENT OF COMPONENTS CONSIDERING EXECUTIVE g',
'- ORDER 11988 110 H
22 SWGMARY OF FISH AND WILDLIFE MITIGATION RECOMMENDATIONS 118 i|
SUMMARY OF COMMENTS ON PLAN PRESENTED IN THE DRAFT PHASE 1 GDM 123 i1

»wt

(R 12/83)




NUMBER

[- NV R - N VN S

FICURES

FLOODPLAIN MAP, WEST FARGO

WEST FARGO-RIVERSIDE, APRIL 1979 FLOOD

FLOODPLAIN, VALLEY CITY

VALLEY CITY, APRIL 1979 FLOOD

FLOODPLAIN MAP, LI1SBON

ICE FLOW ACCUMULATIONS AT BRIDGL OVER SHEYENNE RIVER NEAR
HORACE

EXISTING AND MODIFIED CONDITIONS, MAP AND CROSS-SECTION
OF FLOODPLAIN VALLEY CITY, NORTH DAKOTA

EXISTING AND MODIFIED CONDITIONS, FLOODPLAIN AREA AT
WEST FARGO AND RIVERSIDE

EXISTING AND MODIFIED CONDPITIONS, FLOODPLAIN AREA AT
HORACE

PLATES

AUTHORIZED KINDRED LAKE PROJECT LOCATION MAP
SELECT PLAN COMPONENTS LOCATION MAP

LEVEES AND FLOOD DIVERSION SYSTEM AROUND WEST FARCO/RIVERSIDE

(M~29 TO M-24)
DIVERSION OF THE SHEYENNE RIVER (M-42 TO M-24)
PROPOSED RAISE OF BALDHILL DAM

PAGE
23
24
25
26
27
28
98

99

100




CROARLCIY, o e R

Zaa Se Gl s BN L o TR AL b o Y Lo Bl e SR > e A T P WA W T AR W RIS AT Y W N S,

INTRODUCT ION
PURPOSE OF DOCUMENTATION
The purpose of this report and environmental impact statement is to

provide to agencies and the public the irformation compiled during the

General Reevaluation studies for flood control and other purpuses on the

Sheyenne River, North Dakota. The information in this report has been

the basis for the formulation of water management plans to address basin-
wide water and related problems and needs. The reevaluation study is
required by Corps of Engineers regulations to ensure that plans developed
are consistent with basin needs and conditions and meet current evaluation
criteria for Federal water projects. These studies comply with the U.S.

Water Resources Council's Principles and Standards and with the appropriate

Corps of Engineers regulations.

STUDY AUTHCRITY/AUTHORIZED PROJECT

The Flood Control Act of 31 December 1970 (Public Law 91-611),
Ticle II, Section 201, authorized the Secretary cf the Army acting through

the Chief of Engineers to construct and implement the Kindred Lake project

and other improvements in the Sheyenne River basin. The act states: :

"The following works of improvement for the benefit of
navigation and the control of destructive floodwaters
and other purposes are hereby adopted and authorized
to be prosecuted by the Secretary of the Army, acting
through the Chief of Engineers, in accordance with the '
plans and subject to the con&itions recommended to be

the Chief of Engineers in the respective reports herein-
after designated...The project for flood protection and
other purposes on the Sheyenne River, North Dakota, is
hereby authorized substantially in accordance with the
recommendations of the Chief of Engineers in House Doru-
ment Numbered 91-330, at an estimated cost of $20,000,0M)."

D
-
’

The authorized plan of improvement consists of a multiple-purpose
reservoir for flood control, water quality control, recreation, and

fish and wildlife on the Sheyenne River near Kindred, North Dakota, in
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combination with a revised operating plan at Baldhill Dam and appropriate
floodplain management measures at Lisbon, Valley City, and West Fargo,
North Da%ota. The authorized Kindred Dam was to be located at river

mile 76 on the Sheyenne River, about 5 miles southwest of Kindred,

as shown on plate 1.

This project is describzd in the report of the Chief of Engineers,
dated 15 Septeuwber 1965, House Document No. 91-330, 91st Congress, Zd
Session. A summary of the authorized project is contained in Appendix M,

Plan Formulation.

NEW INFORMATION SINCE THE SURVEY REPORT

The interim survey report, Octoter 1963, recommended construction of
the Kindred Lake project and other features. Since then, several events
have occurred, additional information has been gathered, and further
studies have been accomplished to assist in the evaluation of alternatives.

Following are some of the principal items.

Hvdrology

1. Floods - Major floods in 1969, 1975, 1978, and 1979 affected all
or parts of the basin,

2. Drought - In tue late summer, fall, and winter of 1976 and early
1977, very dry conditions were expesienced in the basin.

3. Studies - Studies included deiineation of drainage areas,
development of HEC-1 and HEC-5C computer models to analyze runoff pattems
and floocs, reanalysis of frequency-discharge curves, and reanalysis of
probable maximum discharges at the Baldhill and Kindred Dam sites. Addi-
tional information on the hydrology of che Sheyenne River basin can be
found in Appendix B, Hydrology.
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Hydraulics I

Studies included the development of the HEC-2 computer model to analyze
water surface profiles for floods, development of stage-discharge relation-
ships on the lower Sheyenne River, and analysis of the effects of backwater

from the Maple River and Red River of the North on the water surface

profile from West Fargo downstream. Additional information on the hydraulic
characteristics of the Sheyenne River can be found in Appendix C, Hydraulic
Analysis and Interior Drainage Design.

Environmental

Studies included acquisition of false color infrared imagery along
the Sheyenne River, development of base-line environmental data, inventory

of cultural resources of the basin, analysis of groundwater levels and
vegetation types in the Sheyenne delta area, and mapping of habitat types

in the Baldhill Dam and Kindred Dam areas. Additional information on
Environmental Resources is contained in Appendix D, and on Cultural

Resources in Appendix E.

Social

oo

A social profile of the area's base-line condition and a social impact

T

assessment of the alternatives were developed. An institutional analysis
was developed to describe the interrelationship of agencies and organiza-
tions involved in water resource development in the Sheyenne River basin.
Additional information on social and institutional characteristics is ;
contained in Appendix F.

Public Involvement

A citizens committee representing interests in the lower Sheyenne
River basin was formed to provide public input to the study. A discus~
sion of the public involvement and coordination process is contained :
in Appendix A, Coordination and Public Participatiom. .

\/:




Economic

Studies included a detailed inventory of floodplain properties includ-
ing residences, bucinesses, industries, public facilities, and agricultural
lands and an analysis of land use patterns and projected future trends in
the flood-prone areas. Additional information on the flood damage char-
acteristics of the basin is contained in Appendix G, Economic Analysis -

Fiond Damages and Bernefits.

Water Quality

Studies included collection of water quality and sediment data at
several locaticns on the Sheyenne Piver. Information on the water quality

characteristics of the basin is contained in Appendix H.
SCOPE OF THE STUDY

The general reevaluation study for the auchorized Kindred Lake project
is a complete reevaluation of problems and needs and reformulation of
alternatives to addresrs those problems and needs. Because of the re-
evaluacion cature of the study and the sensitivity of the issues involved,
the name of the study was changed from the Kindred Lake project to the
Sheyenne River Flood Control project. The authorized project purposes
were flcod camage reduction, water quality control, recreation, and
fish and wildlife. The reformulation studies are addressing all of
these purposes plus water supply; however, the principal emphasis is
on flood damage reduction. The principal study area is the Sheyenne
River basin from the Baldhill Dam downstream to the confluence of the
Sheyenne River and Red River of the North, with emphasis on the flood-

prone areas along the Sheyenne River.

STUDY PARTICIPANTS AND COORDINATION

The St. Paul District, Corps of Engineers, wmanaged, conducted, and

coordinated the reevaluationstudies. Input was provided by other Federal

agencies, North Dakota State agencies, consultante under contract, the
lower Sheyenne River Citizens Committee, water management districts, com~
mmities, and other interested parties and organizations. Appendix A

o
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presents a detalled discussion on the study's cvordination and public
participation. The Lower Sheyenne River Citizens Committee meetings
) offered the principal forum for the expression of public opinions concern-
ing the study and for the transmittal of information to the public. Other

Federal and State agencies also presented information at the Citizens
Committee meetings. Planning, coordination, management, and decision

making were conducted in an open public forum.
STUDIES OF OTHERS

Studies and reports by other agencies and interests which relate to
the problems, needs, and alternative water management plans evaluated during
this reevaluation gtudy are listed below.

o The Garrison Diversion Unit by the U.S. Bureau of Reclamation(l)
is covered in several reports. The report to the International Joint
Commission in 1976 by the Intermational Garrison Diversion Study Board
and the 1979 Final Supplemental Environmental Statement are the most

pertinent.

g B, & S R

° Sheyenne National Grassland Land Management Plan, Environmeni:aL

: Impact Statement, Richland and Ransom Counties, North Dakota, U.S. Forest
J Service, Billings, Montana, February 1980.

T T

3 U Overall Water Resources Management Plan, Southeast Cass County i
Water Management District, West Fargo, North Dakcta, 1974.

e Lower Sheyenne River Basin, Water-Land-People, North Dakota
State University, Fargo, North Dakota, 1974.

° Souris-Red-Rainy River Dasins Comprehensive Study, Souris-Red-
Rainy River Basins Commission, 1972.

(1) Note that the Bureau of Reclamation was named the Water and Power
Resources Service for a period in the late 1970's. References to the
Bureau of Reclamation and to the Water and Power Resources Service are
references to the same agency.
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° Nortit Dakota Interim State Water Resources Development Plan,
SWC Project No. 322, North Dakota State Water Commission, Bismarck,
North Dakota, 1968.

. Conservation Needs Inventory, North Dakota, U.S. Soil Conserva-
tion Service, Bismarck, North Dakota, July 1970.

PROBLEM IDENTIFICATION

INTRODUCTION

The problem identification process was conducted by addressing public
and agency concerns and through technical analvsis of the water and
related land resources of the basin. Past studies and reports of other
agencies as well as public meetings, interagency meetings, correspondence,

and congressional testimony were used in assessing the problems and needs

perceived by the agencies and public. Interests outside the study area
who might be affected were also involved. Technical analyses were con-
ducted by the Corps of Engineers and other agencies to determine the :
extent and severity of the water and related land resource problems and
needs. The relationship of these problems and needs to the resource base 3

was described in quantitative terms as much as possible.

NATIONAL OBJECTIVES |

The national objectives which guided this study are expressed in the
Water Resources Council's Principles and Standards for Planning Water and i
ff Related Laiid Resources (1973):

¢

3 "The overali purpose of water and land resource planning ;
% is to promote the quality of life, by reflecting society's %
& preferences for attainment of the objectives defined below: ’

y A. To enhance national economic development by
increasing the value of the Nation's output of goods and Y
services and improving national economic efficiency.

4 (R 3/83) 6
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B, To enhance the quality of the environment by the
management, conservation, preservation, creation, restora-
tion, or improvement of the quality of certain natural and

cultural resources and ecological systems."

PUBLIC CONCERNS

The concerns of the public were assessed through public meetings,
citizens committee meetings, correspondence, testimony before congres-
sional committees, and media accounts of community and citizen concems.

Several of the key concerns expressed before and during evaluation of

alternatives include:

® Citizens of Fargo, North Dakota-Moorhead, Minnesota, were very
concerned about water supply shortages in late 1976 and early 1977 when flow

in the Red River of the North dropped to zero.

° Residents along the Sheyenne River from Kindred to the mouth
suffered considerable economic loss, mental anguish, and physical incon-
venience during the floods of 1975, 1978, and 1979, 3 of the last 7 years.

o Residents along the entire Sheyenne River were adversely affected

by the 1979 flood and had a strong wish to see some type of flood damage

reduction measures implemented.

° Public concern in North Dakota over the continued acquisition
of wetlands was expressed through a stoppage of the Federal wetland ease-

ment program. Continued removal of property from the tax roles was one of

the items of concem.

° Public concern was expressed over the continued loss of woodlands
and wetlands and the degradation of aesrhetic qualities and wildlife habi-
tat in the basin. Preservation of these values is a general public concern.

] Dissatisfaction with the potential impacts of the multiple-
purpose Kindred Dam was expressed, centering on the issues of the number
of families to be relocated, the large number of acres to be taken from

7 (R 3/83)
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private ownership, potential changes in ranching operations in the adjacent
lands as a result of the raised groundwater table, and impacts on the wood-

lands and wildlife habitat in the reservoir area.

® Residents in flood-prone areas consider the increased flooding
of the past several years to be a direct result of drainage of wetlands
and farmland, Much concern has been expressed for having the uncontrolled

drainage stopped to prevent any further increase in flooding.

® Many opponents of the authorized Kindred Lake project expressed
their concern that the Corps of Engineers objectively analyze the alter-
natives to the authorized project. All affected parties in the lower Sheyenne

River basin expressed the view that an objective reanalysis should be done.

PROFILE OF RESOURCE BASE (EXISTING CONDITIONS)

This profile of the basin's resources represents existing conditions.
The completion dates of the data base collection and/or descriptions may vary;
however, these descriptions are based on the information available at

the time of publication.

PPN, e
.

Water Rescurces

Surface Water. - The surface water resources in the basin hawve been observed

and used by man since early settlement. Estimates and records of water flow

first began around the late 1800's when newspaper accounts of flood levele

were made. The U.S. Geological Survey started syetematic and continuous
observation of flow at West Fargo in 1929, Valley City in 1938, Coupers-
town in 1945, Kindred in 1949, and Lisbon in 1956. Miscellaneous other

observations were made before that time,

Early accounts of floods indicate that major floods occurred in 1882,
1883, and 1897 (see table 1). Newspaper accounts of the 1882 flood were

found at Valley City and Fargo. Although no historical records of floods
before 1682 have been found for the Sheyenne River, undoubtedly floods did
occur but may not have been observed or recorded. Since the 1882 flood,

at least 14 floods have occurred in the Sheyenne River basin., Table 1
summarizes the major floods in the basin.

(R 3/83)
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Each flood had different characteristics with respect to its occur-
rence and its relative magnitude at each city along the Sheyenne River.
However, the floods have several common characteristics which are im-

portant to the analysis of flooding in the basin:

a. All the floods listed in table 1 occurred in the spring except
for the July 1975 flood. Snowmel: combined with rainfall during runoff
was the principal cause of these floods. The July 1975 flood resulted
from an intense rainstorm which remained centered over the lower basin

for 3 days, dropping over 15 inches of rain in many areas.

b. The long, narrow shape of the Sheyenne River basin results in
the runoff from the upper basin arriving much later than the runoff from
the lower basin. For most floods, there are two distinct and separate
peaks in the lower basin from Lisbon to West Fargo. The relative magni-
tudes of the two peaks vary depending on the flood and the location. For
example, at Kindred in 1969, the flow was greater during the first peak,
which combined with ice to produce a higher stage than during the second
peak even though the volume of the second peak was about twice that of
the first peak. In 1966, the stage of the first peak at Kindred was
greater than the ucdnd peak, largely because of ice; however, both the
flcw and the volume of the second peak were considerably greater than
those of the first peak. Table 2 summarizes information on the first and
second peaks for the April-May 1979 flood, where the stages at Kindred
for the two peaks were comparable, but the flow and volume of the second
peak were greater than for the first. In general, the first peak at
Kindred comes from the runoff from the drainage area betweun Kincéred and
Baldhill Dam, approximately 1,100 square miles; and the second peak comes
from the drainage area upctream of Baldhill Dam, approximately 3,812

square miles.
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Ce From Kindred to Horace, major breakout flows cause flooding.
These breakouts tend to stabilize the flows remaining in the Sheyenne
River from Horace through West Fargo. Thus, for peak flows over 4,000
cfs (cubic feet per second) registered at Kindred, flows of only about
3,000 cfs arc registered at West Fargo. Many private levees paralleling
the river have been constructed in the reach from Kindred to Horace, North
Dakota, in the past decade. There levees tend to prevent hreakout flows

and, subsequently, maintain higher flows in the river through West Fargo.

d. Flood stages from the mouth of the Sheyenne River upstrzam
through West Fargo are affected by backwater from the Red River of the
North and the Maple River. Thus, flood stages in this reach are usually
greatest durinyg the combined peake of the Red River of the North, the
Maple River, and the Sheyenne River. The first peak of the Sheyenne
River at Kindred usvally coincides with the Maple and Red River peaks.
Flood profiles through West Fargc vary from the first and second peaks
as a result of this influence. Similar flood stages can occur at the
south side of West Fargo during the second peak even though lower levels
may be recorded at the U.S. Geological Survey station on the rorth side
of West Fargo. The later arrival of the flows of the second peak does
not contribute to peak flood stages along the Red River of the North

and wouid normally affezt only the duration of flooding at lower stages.

Additional data and discussion of the flooding and flood character-
istics of the basin can be found in Appendix B, Hydrology. The backwater
effects of the Maple River and Red River of the North on rivei stages
along the Sheyenne River are discussed in additicnal detail in Appendix
C, Hydraulic Analysis and Interior Drainage Design.

The low=flow periods on the Sheyenne River typically occur from
June through March, with the lowest flows generally coming from September
through February. The drought of the 193G's was the scverest exctended drought
in the region. During the 4-year period from 1937 through 1940, a total
of 48,000 acre-feet of runoff was produced upstream of Valley City, an

average daily flow for the 4 years of just 15 cfs. During this period,




the flow was at or near zero in 25 months, with 9 of these months being
consecutive. The low-flow periods at West Fargo, although not as
severe as at Valley City, were also very low., The average daily flow
for the iowalt runoff year was 37 cfs in 1934, Average daily flows
for 1938 and 1940 were 39 cfs, and in 1977 the average was only 45 cfs.
If the flow in 1977 had not beea supplemented by stored water from
Lake Ashtabula, the low-flows would have approached the record low,
since an average flow of only 13 cfs was recorded at Cooperstown,
North Dakota. Table 3 summarizes some of the pertinent low-flow data
for the Sheyenne River and the Red River of the North at Fargo.
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Sheyenne River flows are supplemented at various points along the
river by groundwater entering from flowing springs and aquifer leakage.
Perhaps the most notable area for flowing springs is in the Sheyenne
Delta area near Kindred. This supplemental flow is perhaps the
principal reason that the flow in the Sheyenne River at West Fargo never
reached zero during the 1930's drought.

The most recent period of low flow was from late summer 1976
through spring 1978 when the flow in the Red River of the North was zero

and water had to be released from Lake Ashtabula to meet water needs at

Fargo.,

Groundwater., — Most of the groundwater in the basin is found in glacial
drift aquifers. About 24 percent of the basin is underlain by known
or possible major aquifers. Groundwater, although fairly widespread,

is not always available in quantities sufficient for use. The level of
the aquifer being used by West Fargo as a source of water supply has

been continually dropping as withdrawals exceed the recharge rates.
Although levels appear to have stabilized in the last few years, continued
withdrawals and declining water levels may require a shift to a surface ¥
water source in the future. The Sheyenne Delta aquifer is perhaps the
most extensive and wall known of the aquifers. It covers about 750 square
miles and has thicknesses of over 100 feet. The water level throughout
much of the aquifer is at or near the ground surface. Thus, a tremendous
amount of water is stored in the aquifer. However, water is yielded

from the aquifer at low rates because of the low transmissibility of the is

deposgits.

Water Quality. - The water quality of the Sheyenne River is relatively
poor and is directly related to land use. The river has high Jevels of
ammonia and bacteria. High ammonia can result in fish kills, and bacteria
can cause health problems. Lake Ashtabula is eutrophic, with high
nutvieat levels and frequent algal blooms. This condition reduces the

.
fishery, recreational, and aesthetic qualities of the reservoir. N

15

%
e
k8
&
§

"J;

¢




Environmental Resources

The Sheyenne River basin has three distinct physiographic areas:
the Red River Valley, the Sheyenne delta sandhills, and the drift prairie,
Most of the drift prairie lies upstream of Lisbon. The Red River Valley

is downstream of Kindrea, and the sandhills lie in betweea.

Of the more than 3 million acres in the basin, over 70 percent is
devoted to cropland and only 1 percent, or about 38,000 acres, is woodland.
The woodland is a very important resource from the standpoint of wildlife
and vegetative composition. The woodland is essential to maintair. healthy
wildlife populations. The wcodlands in the lower basin also provide
habitat for a number of rare species of birds found nowhere else in Morth

Dakota. The land use for the basin is illustrated in table 4,

Table 4 - Land use in the Sheyenne River basin

Land use Acres Percent
Cropland 2,400,000 71
Pasture or rangeland 650,000 19
Wetland 4 150,000 5
Urban 92,000 3
Large water ‘ 40,000 1
Woodland 38,000 1

Source: Land Use Assessment Needs, Non-Point Sourc= Task Force, North
Dakota Soil Conservation Service, Bismarck, North Dgkota.

The vegetation of the basin is very diverse and contains many plants
that are uncommon in North Dakota. The lower basin downstream cf
Kathryn, North Dakota, because of its expanses of woodland, geographic
location, and microclimatic characteristics, is able to support species
of plants that otherwise occur only in westera North Dakota or farther
east in Minnesota but virtually ncwhere else in North Dakota. Eastern
deciduous woodland species and western prairie species meet in the lower

basin.
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Similarly, many more species of fish are present here than in other
areas of North Dakota, as shown in table 5. Fifty-three species of fish
are found in the Sheyenne River; 49 downstream of Lake Ashtabula. The
large diversity of fish in the river is due to the variety of habitats

and substrates available.

Table 5 = Comparison of number of fish species found in different rivers
in North Dakota

River -~ =~ Numbér of fish sgpecies-

Sheyenne 53

Downstream of Lake Ashtabula 49
Pembina 27
Forest 26
wild Rice 12
Souris 45
Lake Sakakawea 48

Spring-fed streams in the lower basin, including the Mirror Pools,
provide habitat for some uncommon fish species. These springs also pro-

vide refuge for specles that require clear water,

Because of the diverse and relatively abundant vegetation, the basin
contains many species of wildlife. From a recreation standpoint, the
waterfowl, fish, upland game birds, and upland game wildlife are the most
important. The rare specles include white peiican, osprev, and redneaded
woodpecker.

The most valuable wildlife habitat is provided by the existing wet-
lands, woodlands, and grasslaiads because of their relative scarcity or
regional and national importance, The relatively large plock of woodland
in the Anselm, North Dakota, area i3 very important wildlife habitat. The
wooded corridor along the river provides a route for wildlife movement
between larger stands of woodland. The white-tailed deer is a major game
species in the basin and throughout North Dakota. The sighting of deer,
as well as other wildlife, is also highly valued by recreationists.

17
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White-tailed deer are common from Devils Lake to Horace. The wooded
valley bottoms are essential to their winter survival. The highest

quality deer habitat is in the area between Kindred and Fort Ransom,
North Dakota. Table 6 is a summary of data on white-tailed deer

harvests.

Table 6 - Summary of white~tailed deer harvest information (1952-1971)

Number of Hunters per White-tailéed deer harvest
Area hunters 1,000 miles Total number Number/1,000 miles

State 39,903 576 21,008 323
Sheyenne River

headwaters 2,374 457 1,446 285
Devils Lake 512 544 309 336
McVille 1,110 815 703 521
Lake Ashtabula 887 452 582 303
Kathryn 384 429 242 274
Liston 1,243 651 703 391

* 5

Source: Summarized from North Dakota State Game and Fish Department,
Pittman-Robertson Reports, Bismarck, North Dakota.

The prairie chicken 1s a very rare species in North Dakota. Its
preferred habitat, at least for booming grounds, is grassland. This bird
is essentially restricted to the sandhiils-grassland area where it is
associated with sharp-tailed grouse. About 95 percent of the State's

prairie chickens are in the Sheyenne National Grasslands,

On the basis of human use and the populations of plants and animals
within its boundaries, the basin i1s one of the maior wildlife, scientific,
and recreational areas in Norcth Dakota. The basin contains such unique
areas as the wooded draws in Barmes County, wetlands for waterfowl, the
Little Yellowstone area near Kathryn, the woodlands of the lower basin,
the Mirror Pools areanear Anselm, the sandhills, and grasslends.

Together, these form a major North Dakota habitat and one of the few
forests in the grassland and agricultural biome. Appendix D, Envirvnmental
Resources, contains additional detail and discussion on the existing

environmental resource setting.
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Population, -~ The population centers of the lower Sheyenne River basin

Human Resources

The human resources of the basin can be described by data on such
items as population, education, and employment. These data cannot fully
portray the people of the basin, but they offer a background from which

to start,

are the communities of Valley City and Lisbon and the West Fargo area.

The areas ocutside these cities are rural, with scattered farmsteads
and intermittent small commuities, except in the West Fargo area where
there are many small developments whose residents work in West Fargo

or Fargo.

Table 7 lists 1980 and projected 2030 populations for the counties
and cities, parts or all of which constitute the lower Sheyenne River {
basin, Additional detail on the population trends for the area are
presented in Appendix F, Socloeconomic and Institutional Analysis.,

Table 7 ~ Population of cities and counties, lower Sheyenne River basin °

City 1980 20309 couney 19801 2030'%
West Fargo 10,080 23,500  Cass 88,243 137,500
Riverside 465 600 Barnes 13,949 11,800 i
Horace 497 1,100  Ransom 6,714 5,800 )
Harwood 326 570  Richland 19,197 19,800 it
Lisbon 2,286 2,600 '
Valley City 7,771 9,400

(1) Based on preliminary 1980 U.S. Census data,
(2) Summarized from projections developed in Appendix F.

Major population increases are expected in the Fargo-Moorhead metro-

politan area of Cass County which includes the West Fargo, Riverside, Y
Horace, and Harwood, North Dakota, areas. The populatioas of the rural !%
areas outside the influence of the metropolitan area 2ce expected to i

decrease gradually.
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Education. ~ The area is well served by educational facilities, with sewveral
universities and colleges located in the Fargo-Moorhead metropolitan area.
The formal educational level in the area varies, with the rural areas

having lower attainment levels and the cities and metropolitan area hav-

ing higher attainment levels. About 29 percent of the population in

Cass, Barnes, Ransom, and Richland Counties have college degrees or some

college education; the State average is about 20 percent.

Employment. - Although agriculture is the predominant industry in the basin,
overall employment in the four-county area is dominated by nonagricultural
jobs such as wholesale-~retail trade, services, and government, The Fargo-
Moorhead metropolitan area accounts for the bulk of :ihe nonagricultural
employment. Agriculture has offered less and less employment as mechaniza-

tion and farm sizes have increased.

Economic Resources

The economy of the area is dependent on agriculture. When crop
prices are high and yields are good, a healthy regional economy resulcs.
Per capita income figures used as a measure of income available for con-
sumption at any one time show that the Fargo-Moorhead area is below the
national and State averages for per capita income. This difference can

be expected in an area heavily dependent on agriculture,

The potential for flood damages in the basin is summarized in table 8.
The estimated number of residences located in the floodplain is over
3,500 and is based on physical counts at 1977 development levels. Popula-
tion figures show that about 15,700 live in flood-prone areas and this
estimate is based either on 1977 estimated populations for the communi-
ties oy, in the rural areas, on three persons per residence. The flood-
plain area used for estimating acreages and residences is that area
flooded by the l-percent chance flood, which represents about 95,000 acres.
The equivalent average annual flood damages for the Sheyenne River basin
are estimated at $28,939,200, of which about 68 percent are located in
the cities of West Fargo and Riverside,




R B i @ il

*papnidouy 3j0u aie

poapur) 031 A3TD L9TTEA WOlJ S9YOdEal1 [EBIN1 U PaIEdD0] ISOY] IsnNEdaq 123eda8 2q Aew Sad>uapysaz jo iaqunN (S)
‘a2an8y3 uogieyndod 0861 (%)

8813123A1Y pue 2213qocag sapnidul ()
*060Z 03 0661 PoFaad awIA-GUT 34yl 213a0 (2)
“SUOTITpPUOd [[6T uo paseg (T)
00Z‘6€6°82 0€L°ST (5)7es°¢€ 13ATY auualayg [wIO0L
001961 - - - - uoy3wIzodsural
00vEYT T - - - 000°S6 Te303qng
000¢6S0°T - - 26$ 000°S9 (yanom
. 03 paapui)) ¢ yoway
00%°88 VN VN 1Z$ ©3 6% 000°0¢ (Poapuy) 03 £330
L31T®p) H~2 sayoway Tean3IINOTady
00L°665°L7 0€LST 9Zs ‘e - - . 1®303qng
000°0S% ove €Tt - - 3-¢ Yo®aa uwqanuop o]
00%°“TLET 0S6 9T¢ - - d-S Yowaa1 uwqINUON
00Z°2€0°‘T 029 807 - : - g€-S Yo®aa uwqanuoy
00S°%S0°T 0zs LT - - V-¢ Yd®¥a1 uwqInuoy
006°LSZ owa. 4 ] . - - aT17ABNSIY
008°11I8°6T (v) 000°0T 9¢9°1 = - ofaw3 Isap
009°Z6% ove %A - - ?o810H
000°608 ooy 8¢T1 = - () pooalwH
00L°9LE omc. 191 - - uoqs31
009°C%6°TS . 006 1 SZ9 = = £33D £LatTeA aeqafn
Amvmwmmamv o uye1dpooT’ Aavcﬁwﬂmvooau 210® 1ad _ Bujpoor} uoyaIvd0] I €T 31 R)
pPooT3 N ug ug 3a8eme(q 03
Tenuue uor3erndod saouapysaa 3d%afqns
a8eaaae po3ewrlsy Jo aaquny 8210y
pejewy3izy

seale auold-pooTJ 3JO SOFISTIIIOBIRYD JO AJeummng - g I[qel

S G s e




The flood-prone area of West Fargo is shown on figure 1. An aerial view

of the western part of West Fargo during the 1979 flood is shown on figure 2.

i
#
‘
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Figures 3 and 4 present the flood-prone area map and an areal view of the
1979 flood, respectively, for Valley City. The flood-prone area map for
Lisbon is presented in figure 5, and a typical view of ice flows during
spring breakup floods on the lower Sheyenne River is shown on figure 6.,

In West Fargo, unlike Valley City and Lisbon, the riverbanks are among the
highest areas in the city so that when the floods break out of the river

channel the potential for damages is very high,

Flood forecast services in the Shevenne River basin at Baldhill Dam,
Valley City, Lisbon, Kindred, and West Fargo are provided by the National
Weatl.er Service with input and assistance from other agencies. These
forecasts are issued from several days to several weeks in advance of the
flood, depending on the nature of the flood. This advance warning has at
times allowed some floodplain residents and comnmunities to take emergency

preveutive measures and reduce their level ot flood damage.

The city of West Fargo has been prowing very rapidly, about doubling
in population between 1970 and 1980 (about 5,265 in 1970 to 10,080 in 1980).
Continued growth in West Fargo, Riverside, and scattered developments in }
surrounding rural areas is expected. Future developments should comply
with tloodplain regulations and should not result in increased tlood damages

for tloods of magnitudes less than the I-percent chance tlood.

Recreation Resources

The Sheyenne River valley is a unique, scenic rescurce in eastern North
Dakota. It is one of the tew river vallevs remafning, largely in a natural
state.  The extensive wooded clharacter {9 percent o! the State's woodland
acres) and high valley walls create an area ot scenic and recreational
value in contrast to the surrcunding tlat tarmland., Major recreational
opportunities within the valley include hunting, snowmobiling, bicycling,
trapping, [ishing, canocing, camping, and hiking. Until recently, 200 river
miles from Horace to Valley City were considered worthy ot some form of
protection for {ts scenic and recreational values. This segment of the
river was included in a list of rivers being considered as candidates

for the National Wild and Scenfc Rivers Svstem,  However, {t was not
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racommended for inclusion and has recently be2?n removed from considera-

tion. A 110-mile section of the Sheyenne Rivzr between Kathryn and Kindred

is identified by the North Dakota State Outdo r Recreation Agency as a scenic

canoeing river. A section of the valley between Anselm and Kindred is con-

; sidered to be one of the best deer hunting areas in eastern North Dakota by b

E Federal and State fish and game resource experts. Major constraints on the i
use of existing resources include such factors as poor public access,

: general lack of facilities, limited rural financial resources, inadequate

maintenance of existing facilities, poor water quality, and lack of coordi-

nated regional planning between government agencies.

o oer- g B8

The valley corridor provides an environment in which diversified

recreation opportunities could be established. Existing and potential
recreation resources provide an excellent opportunity for development of

a recreation/environmental corridor composed of nodes of activity linked
by various trall systems (incorporating the North Country Trail). Nodes
of act’vity might include resources provided within urban areas (riverside

parks, campgrounds); Federal, State, and county areas (Sheyenne National

e T N R

Grasslands, Fort Ransom State Park, Little Yellowstone, etc.); potential
recreation facllities constructed as part of flood control improvements;

and smaller activity centers such as fishing access points and hunting

B ARSI P

camps. Also, cultural sites as yet undefined could further enhance the

interpretive and historic character of the valley and provide additional’

SR . 99

nodes of activity. The unique vegetative types; large number of bird
species; and the scenic woodland areas with deer, squirrel, and other game |

species attract speclal user groups.

e

With growing urban populations, public pressure for outdoor recrea-

tion opportunities will also increase. Given equal quality of compating

areas, recreationists will use those resources closest to them. The

valley area will receive light to medium public use pressure from area

v —

S

population centers unce new opportunities are provided. ]

Cultural Resources

A number of cultural resource investigations have been conducted in
(_} the Sheyenne River bvasin for the Corps of Engineers since 1946. Included -
are two field surveys by the River Basin Surveys of the Smithsonian Institu- aﬂﬁi

tion, a literature search and records reviesw to compile records of all known -
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sites, a cultural resource survey conducted specifically for the Sheyenne River
flood control study, an aerial infrared photographic survey to identify

areas of high cultural resource potential, and a cultural resource survey of
Lake Ashtabula dore uuder the authority of Executive Order 11593. These
investigations identified 319 prehistoric and historic sites and 185 prehistoric

and historic site leads.

As required by Section 106 of the National Historic Preservation Act
of 1966 (Public Law 89-665), as amended, the Corps has consulted the
National Register of Historic Places. As of 16 November 1981, one archaec-
logical site, five standing structures, and one historic distvict in the
Sheyenne River valley are listed on the register. None of these sites
will be affected by the proposed project. However, further survey and
testing of sites may identify additional properties eligible for the
register. The Advisory Council on Historic Preservation will be asked to
comment in accordance with 36 CFR, Part 800, for all properties listed on
or determined eligible for the register that may be affected by tie pro-

posed project.

Additional information on cultural resources is in Appendix E.

Institutional Resources

A variety of governmental units ranging from the Federal and State to
county, township, and city governments exist in the lower Sheyenne River
basin. Zoning regulations are adopted by the communities or by the town-
ships for areas outside of cities, except in the case of Ransom County
where zoning 18 regulated at the county level. The water resource districts
(previously called water management districts) are the local political
entities with the most authority for water and related land use decisions.
Water resource district boundaries correspond to county boundaries, as
in Barnes, Richland, and Ransom Counties; however, the Southeast Cass Water
Management District includes only the southeastern part of Cass County.

Other water resource districts cover the remainder of Cass County.

The regional governments in the lower basin include the Lake Agassiz
Regional Council, South Central Regional Cowncil, and the Fargo-Moorhead
Metropolitan Council of Governments. These council: serve primarily as

clearinghouses for planning activities. They have not enacted any zoning
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rules or regulations. However, they have been active in assisting town-

ships and other political subdivisions in preparing ordinances and other

planning activities.

ANTICIPATED FUTURE RESOURCE BASE (FUTURE "WITHOUT'' CONDITION)

Realistic prediction of future conditions requires careful analysis

of the existing setting, the trends now developing, and the limitations
When determining the effects of any proposed major

'g of the resource base.
! Federal action, the predicted setting with the proposed project in place

must be compared with the setting as it would be without the project.

This "with and without project" assessment requires a reasonable estimate
The following is a description of the estimated

cf future conditions.
most probable future "without" project condition addressing primarily

those areas which are sensitive or related to actions being considered

in this revort.

Water Resources

Floods will continue to occur in the basin, and the magnitude and

frequency may increese if fyture drainage of wetlands and low-lying
State law requires permits for drainage of

areas continues uncontrolled.
wetlands that have a watershed greater than 80 acres,
may not be granted 1f the draiuage will adversely affect downstream inter-

These permits

ests, Enforcement of the law would prevent any future increases in

frequency and/or magnitude of floods as a result of increases in the effec-
Enforcement of the law, however, would

tive drainage area of the basin,
not entirely preclude the drainage of wetland areas and the subsequent loss
The drainage could take place with the use of

Wetland "

of natural wetland values.
gated control structures to r=sgulate when the water is released.

areas will probably continue to be drained with gated control structures
used to regulste the effects of this drainage on downstream flood flows.

Low-flow periods can be expected to °CCur along the Sheyenane River,
Ashtabula supplementing streanflows during times of ex- é

the prolonged drought of the 1930's, oaly 6 years

with water stored in Lake

tremely low flows. Since

have had very low runoff.
(;) Although a drought more severe than any experienced cince 1940 may occur,

the return frequency of this type of drought would be very low., The use
of groundwater for irrigacion and rural water supply systems will probably

These years were scattered, not consecutive,
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increase, and heavier demands will be placed on groundwater reserves.
Communities such as West Fargo where the aquifer levels are dropping may

be forced to change to surface water sources. s

Demands placed on surface water and groundwater resources will in-

crease. Also, increased emphasis will be placed on water conservation
measures and improvement of the water quality of the Sheyenne River.

The impiovement in water quality will depend on the extent of measures

taken to improve the quality of runoff from the cropland.

Baldhill Dam will be evaluated under the Dam Safety Assurance Program
to determine the modifications necessary to bring the structure into com—
pliance with current criteria. The structure would receive the necessary
mouifications, subject to congressional appropriations, to bring it into

conformance with safety requirewents.

Diversion of water into the Sheyenne River through Garrison Diversion Unit
facilities depends on the outcome of ongoing consultation between the United i
States and Canada. The State of North Dakota has proposed a phased develcp-
ment plan for the unit which is'designed to address Canrdian concems. Under
the proposed plan, the first phase would include completion of Lonetree Dam : 3
and Reservoir, the New Rockford Canal, and a 5,000-acre test area at Oakes,
North Dakota. The first phase provides for a 20-cubic-foot-per-second flow
release for municipal purposes to the Sheyenne River through a canal filter

in Lonetree Dar:; however, no irrigation is planned in the Sheyenne River

basin. Phase II would involve irrigation in the Sheyenne River basin and
would depend on demonstrating to Canada.that the Boundary Waters Treaty would H |
*) not be violated. In addition, the Secretary of the Interior is also review-
ing a propusal by South Dakota Govermnor William J. Janklow to deliver water
for beneficial use in South Dakota via Garrison facilities. The principal
| features of the Garrison Diversion Unit which will potontiaily affect the

Sheyenne River are shown on plate 1.

The most likely effect cf the Unit's Phase I on the Sheyenne River

N s
3
)

would be increased and stibilized streamflows in the upper reaches during no- ) J;
! and low-flow periods and changes in water quality. No affects on flood flows N T:?ﬁ
¢ are anticipated. g?*i
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Privately constructed levees which parallel the river will probably
continue to be raised and strengthened. Continual confinement of the
flood flows will tend to worsen flood conditions downstream of the leveed
sections, This adverse effect would be greater when major reaches of the
river are confined. Control of the construction of these levees, especi-
ally their maximum elevation, and a limit on potential downstream effzcts
may be administered by the State of North Dakota or the water resource
districts, Effective control over these private levees will be difficult
to administer and will require a strong enforcement effort by the ad-
ministering body. However, because of the floods in the last several
years, more interest is being expressed in preventing persons from taking
actions which might worsen the flood problems of others. The construction
of private levees falls into this category. Of particular concern is

the reach from Kindred to West Fargo.

Environmental Resources

In general, the future environmental setting will be one of r:duced
#uality and quantities, Wetland, woodland, and grassland habitat will

continue to be converted to agricultural, residential, and other uses.

Some ongoing draining of wetlands and clearing of woodiands will, over
time or by nature of their quality, amount to a significant loss. The
wetlands being drained are generally in the upland areas and, once drained,
essentially lose their value as fish and wildlife habitat. Aithough the
concern for drainage affecting flood flows downstream wiil result in
stricter controls and regulations on such drainage, it is quite likely
that the drainage will continue (although with the use of controlled out-
let structures) and that the fish and wildlife values of the wetlands will
continue to be lost, Preservation of natural wetland values wcul)d require
positive action to prevent the drainage, The U,S. Fish and Wildlife Service
vetland easement program has been essentially stopped in North Dakota.

After some of the political sensitivity of the issues involved in stopping
the program lessens, the program will probably be continued. The easement
program requires a willing seller to allow the easement to be purchased

and, although many wetlands will be preserved through this easement program,
there will probably be a net loss of wetland values in the future,

3
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The woodlands being cleared are mostly shelterbelts or valley
bottom wocdlands. The rate of clearing will probably decrease because
rnuch of the land suitable for agriculture has already been put to
that use., Losses from residential expansion will probably increase,
Vegetation plantings are conducted hy State and Federal agencies. 1In
terms of acreage, the amcunt of clearing i1s approximately equal to the
amount of planting. However, the plantings are usually in the uplands,

whereas the clearing occurs in the more ecolcogically valuable bottomlands.

The principal grassland values in the basin are located in the
Sheyenne National Grasslands and in the steeper sloped areas of the
basin., The U.S. Forest Service's Environmental Impact Statement indi-
cated that increased emphasis will be placed on management of the Sheyenne
National Grasslands for wildlife purposes. Future use of other grassland
arezs will probably be similay to curreat use. No significant future

changes in grassland values are anticipated.

Human Resources

.
3 o{
'.‘

The education level of residents will increase. The population of
the area will increase, althcugh the distribution of pecple throughout the
area will shift., The population of the rural areas should generally be
decceasing excert in the fringe of the Fargo-Moorhead m:tropolitan area where

scattered rural residential developments will continue to expand.

Economic Resources

The economic base of the basin wiil remain relatively stable. The agri-
cultural base of the economy will be retained, Changes irn crops will be
dictated by the agricultural economy, with the most profitable crcps bel.g
grown in the largest quantities, trending generally toward xpecialty crops.
More processing of raw sgricultural commoagities will *ak» pluce in the area.
There will be expanded services to the areu. Relatively minor changes
in total land use will take place, with the acreage in cropland remaining
stable. Some land will be lost to urbanization, and some wetland ard woodland

will te convertzd tc cropland.




Residential development will continue to spread outside of the urban

areas, Although most of the rural areas around Fargo-Moorhead are in the

floodplain, development will continue in these areas in accordance with
floodplain regulations. Most floodplain areas of the basin are governed
by regulations that restrict the method of land development to prevent any
potential future increases in flood damages. As a result of these regula-
tions, floods up to the magnitude of the regulatory flcod will not damage
more properties than are currently located in the flood-prone areas. The
very large and infrequent floods may pose threats to new developments in

é floodplain areas.

Recreational Resources

As population and economic growth in the area continues and more
leisure time becomes available to individuals, the need for additinnal
recreational development will increase. High gasoline prices will en-
courage people to consider recreational facilities closer to their hnmes.

Thus, the nearness of the recreation resource to the population centers

will become more important.

Cultural Resources

No significant changes from the existing setting are anticipated.

Institutional Resources

Continued emphasis will be placed on State and local management
of water resources, l!ore basinwide or uatershed control will be needed.
w.f Either the existing water resource district organization will be modified

2 or increased coordination will occur between the water resource districts

| within a watershed area to address more comprehensively the owverall water
’ﬂg management problems of the entire watershed. The communities of Kindred,
f § Horace, West Fargo, Riverside, Fargo, and Harwood and rural residential 4
:? developments from Horace to Harwood will all continue to grow. The city Ei

limits of these communities will expand as necessary to provide services to the

C

3»

|
i
s
5
»
*
5
1

1

»




developing areas. The development will take place primarily in floodplain
areas, and the local enforcement of the floodplain regulations will be

instrumental in curbing the growth of future flood damages.
PROBLEMS, NEEDS, AND OPPORTWNITIES

Resource management agencies and the public have identified the
problems, needs, and enhancement opportunities assoclated with water and
related land vesources. Many of these issues are addressed in this study;
however, many are beyond the scope of this study. The level of detail
to which the identified problems, needs, and enharncement opportunities
are addressed is based on the pertinence and relative priority of the prob-
lem, need, or opportunity and its relationship to the objectives and
implementing characteristics of this study.

Those Expressed

Members of the public, via a Citizen Input Workshop held on 27 June
1977, expressed their views on the problems and needs of the basin. The
following were identified as being of relatively high priority. This list
does not necessarily include all major problems nor does inclusion on

this list necessarily imply that these issuss take precedence over others.

Flooding -
. Residential and commercial floodplain development.
) Uncontrolled drainage. ’
° Water release problems from Baldhill Dam.
° Drainage problems in the Harwood area.
® Need for hydrologic study of drainage areas,
® Flooding in Red River Valley and basin.
® Control of farmland drainage.

® Overflow of Cass County Drains Nos, 45, 21, and 13.
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Water Supply and Water Quality -

° Drainage contributing to degradatinn of water quality in
the lower Sheyenne River basin.

Need to stabilize flow.

e
®

] Need for improved sewage treatment systems,

. Upstream polluters have no concern for downstream neighbors. E
!

° Need to determine causes of poor water quality, i

° Need to stop the dumping of dead animals into the
1 Sheyenne River.

° Fort Ransom dumping sewage into river.

. Increased residential building in rural areas is adding to i
water quality probiems. H
° Need to preserve natural purificlation areas in the
Sheyenne River basin. 4
i [ Need to coordinate Garrison Diversion and Sheyenne River planning. i

° High water table causes problems {in Sheyenne Delta deposits

; between Lisbon and Kindred).

. ° Need to retain surface water supplies.

° Declining underground water supplies (in West Fargo area).
° Bad effects on fish from dissolved solids in Lake Ashtabula. X

Recreation, Wildlife, Historical -

° Preservation of sandhill environment.
e  Preservation of wildlife habitat.
: ° Preservation of prairie chicken habitat. :
° Preservation of duck habitat.
® Preservation of woodland of Sheyenne River basin. f
® Need to reduce conflicts between recreation and other uies. ;
K ° Private landowners are liable for accidents on private land l
o and are not compensated for recreational use, ¥
;; ° Need to determine valuwe of small springs coming into the i
: Sheyenne River. Ly
T ° Need to determine economic value of recreation to area. :
' ;d (~J ° Need to maintain unique areas. 1
'g% ° Need to improve trapping.
. 37
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In testimony to congressional appropriation committees, several
interests, including representatives of the city of West Fargo, Southeast
Cass Water Management District, and North Dakota State Water Commission,
have testified to the severity of flooding along the lower Sheyenne River
and have requested study and implementation of alternatives to resolve
these problems., ‘Several interests testifving in oppositicn tc the
authorized Kindred Dam project have also recognized tiie severity of the
flood problem; however, they did not feel the authorized project was the
best way to solve the problem.

Several other significant needs and opportunities have buen expressed:

® Preserve the scenic value of the Sheyenne River from Valley City
to Horace.

° Ensure adequate future water supplies at Fargo, Moorhead, and
West Fargo.

. Improve recreational cpportunities in the region.

° Improve water quality in the Sheyenne River,

Those Addressed

The problems, needs, and opportunities being addressed to varying
degrees in this study iaclude:

° Flooding and associated flood prcblems along the Sheyenne River
from Valley City to the confluence with the Red River of the North.

® Potential water supply needs at communities along the Sheyenne
River and at Fargo-Moorhead.

) Need to preserve, coaserve, or restore fish and wildlife habitat
in the lower Sheyenne River basin.

» Naed to provide outdoor recreaticnal opporiunities in the lower
Sheyenne River basic.

° Need tc improve warer quality of the Sheyeune River.
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Priorities

The priority for addressing these problems, needs, and opportunities
relates to the authorities of the Corps of Engineers and to the views
expressed by representatives of the study area. The principal objective
0i this study is to resolve the flooding problems of the lower Sheyenne
Kiver from Kindred to the mouth of the Sheyenne River. The other pur-
poses are being considered in conjunction with alternatives being
evaluated to reduce flood damages. Where possible, multiple-purpose

projects are being considered. However, if this study does not help

solve the basin's flood problem, it would probably be many years before
any poncitive steps would be taken again to address this problem. Thus,

it is imperative that the flooding issue has thie highest priority.
PLANNING CONSTRAINTS

Although not absolute constraints, the following are practical con-
straints which should be considered to the maximum extent practicable in

the development of implementable plans.

Sheyenne National Grasslands

Adverse effects on the Sheyenne National Grasslands should be avoided.
The grasslands came into existence after the drought of the 1930's

turned the sandhills area into a virtual wasteland. The reclamation

actions plus the return of normal precipitation patterns turmed the area
back into a very productive unit., The grasslands are now managed primarily 3;
for livestock grazing. The unit has regional and national significance

4s a grassland area., Several alternatives may aifect the grasslands.

Execvtive Order 11988 - Floodplain Management

The objective of the executive order is to avoid adverse impacts
assoclated with occupancy and modification of floodplains and to avoid
direct and indirect support of floodplain development wherever tucre is

a practicable alternative., The order requires Federal agencies involved
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in floodplain activities to avoid the l-~percent chance (base) floodplain,
unless it is the only practicable alternative, or to adjust to the base
floodpiain where it cannot be avoided. All actions rcnsidered in

this study to reduce flood damages would in some manner affect flood-
plain activitieé and, therefore, inveclve Executive Order 11988. The
relationship between this order and the considered alternatives necds

to be taken iuto account in the decision-making process.

Executive Order 11990 - Protection of Wetlands

This order directs Federal agencies to provide leadership in mini-
mizing the destruction, loss, or degradation of wetiands. It states
that Federal agencles shall avoid undertaking or assisting new construc-
tion located in wetlands unless there is no practical alternative,
Many of the considered actions may directly or indirectly affect wetlands.

These effects need to be considered in decisicn making.

Lands Owned and Managed by Federal and State Agencies

Properties under Federal and State ownership and management have had
public funds dedicated for their purposes, and adverse impacts on these
properties should be avoided as much as possible., Lands in the Sheyenne
River basin falling into this categery include the Sheyenne National
Grasslands, the wetland easement areas of the U.S. Department of the
Interior, Federal Wildlife refuges, State game management areas, and
Fort Ransom State Fark. Any potential adverse effects on these properties
should be taken into account. Several alternatives considered could have

potential effects on these lands.

Publicly Expressed Concerns over Adverse Impacts from the Relocation of
Individuals and the Transfer of lLands from Private to Public Ownership

Much public sentiment has been expressed that actions recommended to
resolve the problems being addressed should minimice the number of reloca-

tions and the acres of land dedicated to public ownership.
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PLANNING OBUECTIVES s

The planning objectives of this study are to develop a plan that
1 will provide the best use, or combination of uses, of water and related
land resources to meet foreseeable short- and long-term needs of the

study area.

The planning objectives listed below are valid for the period of
analysis from 1985 through 2035:

° Improve the health, safety, and well-being of residents of
flood-prone areas of the lower Sheyenne River basin from Valley ¢
City to the confluence with the Red River of the North by

reducing flood damages in both urban and rural areas.

° Preserve or enhance the scenic values of the Sheyenne River

valley from Valley City to Horace.

° Preserve or enhance the fish and wildlife habitat in the
Sieyenne River basin, including threatened, endangered, peri-

pheral, or unique associations of plant and animal species.

° Improve the water quality of Leke Ashtabula and the Sheyenne
River downstream of Baldhill Dam.

° Contribute to the well-being of communities and individuals
who rely on the Sheyenne River as a water supply by ensuriag

sustained flow in the river during droughts.

'y ° Contribute to outdoor recreation opportunities in the lowver

Sheyenne River basin.

° Preserve existing cultural resources in the basin.

° Improve the quality of fish and wildlife habitat and agricultural

land by reducing erosion and sedimentation in the lower basin.




CHANGES SINCE THE SURVEY REPORT

Several major changes in the plans of others, the resource base,
and public atritudes have taken place since the survey (feasibility)
report was completed in 1968. Several of the changes rclate directly to
issues being addressed in this study.

° The Bureau of Reclamation's Garrison Diversion Unit has under-
gone several changes in levels of support/oppoeition, changes in irri-
gation practices and anticipated effects on water quality of the Sheyenne
River and the Red River uf the North, and changes in the schedule for
implementation. Environmental concerns and Canada have exprcssed signifi-
cant opposition because of potential adverse cffects. Currently, the ef-
fects of the irrigation return flows on the water quality of the Sheyenne
River and the Red River of tiie North are estimated to be significantly
less than anticipated at the time of the survey report. The current
implementation schedule for Phase I of the unit does not call for irri-
gation return flows to enter the Sheyenne River, Components being
scheduled for Phase I construction center around canals and other com—
ponents to provide irrigation water within the James River basin.
Components of the project are shown on plate 1, with the Phase 1 com

ponents shown as the "first priority" features.

° The resource base, although remaining relatively constant since
the late 1960's, has changed in the area of drainage of wetlands and
acres of wetlands placed under the wetland easement program. Although
the U.S. Fish and Wildlife Service has acquired easements on a large
portion of the wetlands in the basin, many wetland areas still are not
under easement. Many of these hawe been drained or are under considera-
tion for drainage. Drainage of wetlands can increase the volume and peak
of floods {f a normally ncacontributing area is made contributing and
if that additional flov contribution is added at a time when it will {n-

crease the peak. Some changes in the drainage pattern could actually reduce

peaks for certain floods. This increase of wetland drainage has resulted
in a loss of wetland habitat and has had an unknown effect on floods in
the basin.
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° Public attitudes on flooding, potential solutions to flood

problems, and other related study problems have changed since the late _
1960's. Increased public attention has been focused on actions which re- £

i sult in large impacts on nonbeneficiaries., Distributive equity has become :

a major issue in creating opposition to proposed actions. The credibility

of public agencies has also declined since the Kindred Lake project was ]
authorized. However, interest in potential water shortages was stimulated @
in 1976 and 1977 after a short drought period, and interest in flooding

has grown after the 1975, 1978, and 1979 floods. Although limited agree-

ment has been reached on how to resolve the issues, there is widespread
support for some resolution. Increased public support has been expressed
for preservation of existing environmer.tal values; however, this support
has not always been translated into effective programs. Controversies
surrounding the Garrison Diversion Unit and wetland easements have

stopped the acquisition of further wetland easements.

RESOLUTICN OF ISSUES DISCUSSED IN THE PLAN OF STUDY

A summary of the key issues raised during the plan of study for this

resvaluation study and a discussion of the status of their resolution is given 8
below. >

Issye: Alternatives to reduce flooding other than Kindred Dam should
be investigated.
Statys: Many alternatives have been investigated and the results of

these investigations are presented in this report.

Issue: A better identification of the existing and anticipated future
conditions in the Kindred area "without" the Kindred Lake project
is needed.

Status: Additional land use, recreational, and othe: data have been

collected to describe existing and future conditions.




Issuye: Impacts associated with the Kindred Dam alternative should be
evaluated in greater detall, especially the effects of raising
groundwater levels, wildlife losses, pool fluctuations, and water
quality problems within the reservoir.

Status: Many aspeéts of the Kindred Lake project have been investigated
in greater detail and used in the evaluation of the Kindred Dam

alternatives.,

Issue: The need for water-based recreation facilities should be more fully
documented since the State Comprehensive Outdoor Recreation Plan
(SCORP) shows little need for additional boating acres.

Statys: The new SCORP information was used in the assessment of recrea-

tion needs.

Issue: Since *he timetable for full development of the Garrison Diversion
Unit has been chang~  °d its impacts on water quality in the
Sheyenne River chan .d delayed, the water quality storage
components of the authorized Kindred Lake project should be
dropped.

Status: Storage of water for the improvement of downstream water quality
is not considered a project purpose at this time, The Environ-
mental Protection Agency did not indicate a need for such storage

to be included as a project purpose.

FORMULATION OF ALTERNATIVE PLANS

INTRODUCTION

Alternative management measures to address the problems, needs, and
opportunities of flood damage reduction, water supply, recreation, fish and
wildlife, and water quality were considered individually. The greatest em—
phasis, however, was placed on flood damage reduction measures, with oppor-
tunities for meeting or conflicting with other purposes being recognized.
Single-purpose plans for flood damage reduction were similarly developed,
recognizing the opportunities for addressing other nezeds and addressing the

conflicts with other purposes., Both structural and nonstructural measures

were considered.
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MANAGEMENT MEASURES

Ll Flood Control E
Measures to address the flooding problems of the basin were identi-
fied through past studies; comments of other agencieg; public discussion

and comments in workshops, meetings, and letters; and interdisciplinary

team evaluation. The list of alternative flood damage reduction measuies

included 102 alternatives ranging from nonstructural measures - such as

evacuation of flood-prone structures, flood proofing, control of drain-

age, control of private levee construction, and others - to structural

measures - such as levees, diversions, channelization, snagging and clear-

o

ing, and reservoir storage. Storage measures included main stem reservoirs
on the Maple and Sheyenne Rivers, reservoirs on tributaries to the Sheyenne

and Maple Rivers, and increasing wetland storage areas along the Sheyenne

> -y

River by restoring drained wetlands and increasing the storage capacity
of existing wetlands. The list of alternatives considered is presented
in table 9. Each of the alternative measures was evaluated to determine

its potential effectiveness in reduciug flood damages at the various

st s ga

locations in the basin. Then the potential costs, benefits, and environ-
mental and social effects were determined as appropriate. Detailed infor- Q
mation on these alternatives can be found in Appendix L, Flood Damage

Reduction Alternatives.
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Table 9 - Measures considered for flood damage reduction,
Sheyenne River basin, North Dakota

Basin-wide drainage plan
Regionii7iasin—wide ap~
roach to water planning
Develop out of floodplain |
Better land-uss planning

Floodplain zoning
Floodplain regulations
Prohibit replacement of
obsolete homes in flcod-
plain

Control private levee
construction

Zuforce drainags laws
Better legislation to
control drainage

Establish greenbelts
Financial incentives to
rstain wvater on farm-
—land

Ssall retention dams
Provide flood insurance

Eliminate flood insur-
ance on future con-
struction

Relocate frequently
flooded structures

Evacuate floodplain
developments

Tlood proofing

Fall release of wvater

from Baldhill Dam
Better management of
Baldhill Dam

Urban levees
Valley City

Lisbon
Kindred

Horace

Sheyenne River Diversions
M-19 to RRN via Karwood
Slough

K-30 to M-24 around W. |

Fargo via Drain No. 21

M=33 to RRN via Pose
Coulee

M-35 to BRN via Sheyenne
__Diversion

M=42 to Wild Rice River
near Horace

M=42 to M-24 via Drain
No. 21

M~54 to Wild Rice River
nesr Norman

M=65 to Wild Rice River
near Kindred

M-138 to Wild Rice River
near Milnor

M-150 to James Rivsr via
Taayer Reservoir

M~155 tc James River via
Bear Cresk

M-190 to James Rivsr via
Besr Cresk

M~195 to James River via
Bear Creek

Maple River diversions
M-6 to RRN via Drain No,
13

M-104 to Sheyenne River
via natural valley

Channelize Sheyenne Rivsr-

_Kindred to mouth

Channelize Maple River-
Durbin to mouth

—

Enlarge Cass Co, Drains
__Nos, 13, 21, and 45

Install retention control
structure on drains

Vest Fargo

Harwood
Rural levees
Kindred to Horace

Modify bridgss and highways

Horace to West Fargo
West Pargo to Harwood

Harwood to RRN

_Kindred to RRN

Snag and clear Sheyenne
River

_Snag end clear Haple River

Snag and clear Sheyenne
River tributaries

4

Restore drained vetlands

Increzse storage capacity
__of wetlands

Dams and reservoirs=-Sheyenne
Rivez wain stem

Kindred (M~76)

Highway 18 (M-86)

Larson's Bridge (M-110)

Strony Memorial Park (M-138
Lisbon (M-171)
Fort Ransom (M-196)
Baldhill Dam (M-271)
Cooperstown (M-320)
~_Warvick (M-418)
Dems and reservoirs-Sheyenns
River tributarias
. (T-83)
(T=94)
Dead Colt Crsek (T-150)
Timbsr Coulee (T-158)
(T-213)
(T-240)
(T-268)
_Baldh{1l Creek (T-283)
(T-304)
(T-308
-3 )
Picksrel Lake Creek (T-334)
Lake Norway (T~350) :
Kloten (T-366)
McVille Coulse (T-367)
Spring Coulee (T-393)
Fobinson Coulee (T-416)
(1-438)
(T=4639) .
{7-448)

Petarson Coulee (T-453)

ZT-‘bO)
Big Coulee (T-463)

_North Fork ({1-470)
Dams and reservoirs ~ Maple
River main stem
Watson (M-76)

Highlend (4-87) ° ]
rlin (M- S
Dams and reservoirs - Maple

River tributaries
South Branch (T-102)

(T-104a
(T-104b)
Luccs (1-110)
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Water Supply

Existing use and anticipated increasec in use of Sheyenne River water
were evaluated in light ot the history of supply and flow in the basin.
Analysis cf the effects that a recurrence of a 1920's type drought would
have c¢n existing and projected uses identified no significant potential
shortages at the communities along the Sheyenne River or at Fargo-roor-
head, which relies in part on the Sheyenne River for a source of supply.
The probable increase of base flows in the Sheyenne River as a result of
impiementation of the proposed first phase of the Garrison Diversion Unit
would improve the reliability of existing supplies to accommodate increased
demands. Although some localized shortages may occur under severe drought
conditions, water supply shortage is not seen as a major water resource
problem for the basin. Additional information on water supply in the

basin is presented in Appendix M, Plan Formulation.

Fish and Wildlife Resources

The woodlands, grasslands, and wetlands of the Sheyenne River basin
provide important wildlife habitat to a great number of species. Although
the Sheyenne National Grasslands provides a large and concentrated acreage
of grassland habitat, the Sheyenne River valley has limited woodland area
except in the river valley and coulee areas., A fairly large acreage of
wetlands is still present in the basin. However, the pressures to clear
woodlands and to drain wetlands will tend to reduce fish and wildlife
values in the future. Altermative measures to preserve and/or enhance
fish and wildlife resources are listed in table 10. These measures were
considered for potential incorporation or addition to flood control measures
and plans, More detailed information on these measures can be found in

Appendix D, Environmental Resources.,
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Table 10 - Alternative measures considered to preserve cr enhance the fish and
wildlife resources of the Sheyenne River basin

- Determine the value of small springs coming into the Sheyenne River

- Determine the value of natural vegetation in the Sheyenne River basin

e —
]

Inventory unique areas in the basin
- Reactivate the soil bank program

3 - Implement a program for the preservation and management of existing
4 wetlands

- Implement a program for the construction of small retention dams

- Encourage the planting of more shelterbelts
- Develop greenbelt areas along rivers

- Implement a program for the preservation and management of existing
woodlands

- Encourage the designation of the Sheyenne River as a Wild and Scenic
River

- Implement the State Nature Preserves program in the Sheyenne River
valley

- Encourage participation in the water bank program

- Implement a program to improve the water quality of the Sheyenne
River and Lake Ashtabula

- Develop wildlife management plans for the basin

- Develop plans to preserve unique areas in the basin
- Develop a forestry management plan for the basin

- Develop & land-use plan for the basin

- Encourage use of more land treatment measures

- Improve low-flow characteristics of streams

- Restore drained wetlands and increase the size of existing wetlands

- Provide in-stream structures for fishery enhancement




Recreation

Water-based outdoor recreation opportunities in the lower basin are quite
limited, and future demands for these activities are expected to exceed the
supply. Alternatives considered to meet these needs included major water-
oriented developments, water-related activities, and interpretive features.
Those alternatives with potential for development in conjunction with a flood
control plan were emphasized. Additional information is presented in Appendix

I, Recreation Resources Analysis.

Other Purposes

Hydropower development in the basin was given very limited consideration

because of the low sustained flows and low head potential on the Sheyenne River.

Preservation and/or enhancement of cultural resources were also con-
sidered only in a limited manner, primarily in their relationship to flood

damage reduction alternatives.

Improvement of Sheyenne River and Lake Ashtabula water quality was considered
as it related to flood damage reduction alternatives. Alternatives that related

solely to -zeneral improvement of water quality were not considered.

PLAN FORMULATION RATIONALE

The rationale used in plan formulation follows U,S. Water Resources
Council Principles and Standards and Corps of Engineers regulations.
This rationale uses an iterative process of problem identification, alter-

native development, impact assessment, and evaluation.

The screening process has been done essentially in three stages with
local, State, and Federal agency and public input being used to assist in
the procesc. In stage 1, the flood damage reduction measures were evaluated
individually according to economic, environmental, and implementability
criteria and were considered for their potential for inclusion iuto plans.

A discussion of the process and the ratings given the measures are presented
in Appendix M, Plan Formulation. After completion of the stage 1 screening

process, additional data were collected on the remaining alternatives.




Using the supplemental data, the alternative measures were combined into

plans using different philosophies or approaches to meeting the flood

———rrr
-

damage reduction objective. The descriptions of the plans, discussion and
display of their relative merits, and conclusions reached by an interdis-
ciplinary team were presented for agency and public review. Agency and
public comments as well as additional data were used in the development

of the final array of flood damage reduction plans.

The plans were formulated to meet the objective of improving the

health, safety, and well-being of f{loodplain residents by reducing flood

damages to flood-prone residential, commercial, and industrial develop-

ments and agricultural land along the Sheyenne River. Because of the

T

high percentage of tctal average annual flood damages attributable

to the developments, the plans emphasized reductions of these types

A*'ﬂ -

of damage. Agricultural protection was included in the plans wherever
possible. Plans were sized to provide reasonable degrees of flood pro-
tection and features were selected which would not provide a false

sense of security for residents being protected by the plan. Although
several of the plans would reduce flood damages along the Red River

of the North, such reductions were not considered essential to the plans.
However, the plans were carefully formulated so that none of them would

worsen flood damages along the Red River.

.4 The flood centrol plans presented could include cther purposes at
| limited levels of development, in keeping with the planning objectives
for these purposes. However, plans were not developed with the intent

that all planning objectives would be fillyv met.

PLANS OF OTHERS

S

The Ransom County Water Resource District = in conjunction with the

£
¥
§
R North Dakota State Water Commission, and other State, regional and local ;

interests - i{s planning a dam and lake on Dead Colt Creek near Lisbon. &

The principal purpose of the lake {s to provide water-based recrea- ;
tional opportunities. However, because this site is one of the tribu-
tary damsites considered for flood control storage which has significant g 3
potential for adding net positive benefits to a flood “‘amage reduction &;, 5§;"
plan, flood control storage has been added as a project feature so that I Sip

the project will be multipurpose. FP.anninyg, design, and operation of ’ t
L
50 Y

g . PR oy e
CTETRTIRE NI ¢ AT S TReg 3
1
e 5 —— -

A T S— o

*



>

L

the project are being coordinated and should continue to be coordinated

with other water management plans and projects.

The U.S. Forest Service has prepared a Land Management Plan for the
Sheyenne National Grasslands. This plan covers land owned and managed
by the Forest Service. Few of these lands would be affected by any of
the proposed actions, although the Kindred Dam and Lake alternative could

affect some of the grasslands.

The Garrison Diversion Unit has the greatest potential for effects on
the Sheyenne River in the area of low-flow augmentation. The Unit could
improve the low-flow characteristics of the stream for the fishery and
water supply purposes. Future work that relates to the Sheyenne River
drainage area should be coordinated with water management projects and

plans in the Sheyenne River basin.

DEVELOPMENT OF PRELIMINARY ALTERNATIVE PLANS

Many of the measures listed in table 9 were dropped from further
consideration in the first screening process. From those measures carried
into the stage 2 level of evaluations, seven alternative plans were developed
and evaluated for their relative merits. These plans were formulated re-
cognizing the need to meet the objectives of improving the health, safety,
and well-being of floodplain residents by reducing flood damages and
providing opportunities to meet other related needs where possible. In
development of the plans, three actions were considered essential to
ensure their successful implementation: (1) continuation (or adoption if
needed) and enforcement of floodplain regulations, (2) control of private
levee construction, and {(3) control of future drainage. Also, the con-
tinued availability of flood insurance for developments in {loodplain
areas was also considered important. The plans developed used two key
components as the basis for the building of the plans: (1) local protec-
tion at West Fargo or (2) the large flood control reservoir near Kindred.
Starting with one of these two components, plans were formulated to re-
duce basin .lood damages emphasizing either potential environmental quali:y
objectives, national economic development objectives, or a combination of
the two and recognizing that the plans must be meaningful and implementable,

yet dif ferent enough to provide some true options.
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Seven preliminary plans were formulated. The plans and their com-
ponents are listed in table 11. Four of the plans contained the levees
and flood diversion channel at West Fargo as a key component; these
plans are labeled D-1 through D-4. The other ihree plans used the
Kindred Dam as the key component -- plans K-1, K-2, and K-3.

Assessment and Evaluation of Preliminary Plans

The preliminary plans and their components were addressed for their
effects and impacts and evaluated for their relative contributions to
the planning objectives. Table 12 presents a summary of the relative
merits of the preliminary plans. Additional details on the evaluations
of the plans can be found in Appendix M, Plan Formulation. The infor-
mation on these plans was used to draw conclusions and then the data
and conclusions were furnished to other agencies and the public for their
review and comment. Plan D-2 was listed as the candidate national eco-
nomic development (NED) plan and also as the candidate environmental
quality (EQ) plan (or perhaps more appropriately labeled as the environ-
mentally least damaging plan). Plans D-1 and K-3 also had positive eco-
nomic net benefits and if various components of the plans were shifted, a
change in which plan is classified as the NED plan could result. Similar
changes in the EQ account could result between plans D-1 and D-2.

Public and Agency Response to Preliminary Plans

Letters of comment were received in response to the preliminary plans
from nine Federal agencies, six State agencies, five cities, eight water
management districts and counties, eight organizations, and five individuals.
Table 13 summarizes these comments. The table shows if the comments in-
clude a specific recommendation to keep or drop any of the three plans

recomnended for further study in the stage 2 report and summarizes any

specific remarks.
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Table 12 - Summary of relative merits of flood damage reduction plans

Comparison Plan
items D-1 D-2 D-3 D-4 K-1 K=2 K-3

Reduction Moderate Moderate Moderate Moderate High Moderate Moderate
of flood to high to to high to high
damages ' high

Positive Yes Yes Marginal Marginal Marginal No Yes
contribu-~
tion to
national
econcaic
development

Positive Maybe Maybe No No No No No
contribu-
tion to
environmental
quality

Positive Moderate Moderate Moderate High High High High
contribu-

tions to

social

well-being

Potential Moderate Moderate Moderate Moderate High High High
adverse to high

social

impacts

Potential Low Low Low to Moderate Kigh High High
adverse moderate
environ-
mental
{impacts

Potential
to add
purposes
to plan

Water Yes - Yes Yes Yes Yes Yes
supply '

Recreation Yes Yes Yes Yes Yes Yes Yes

Fish and Yes - Yes Yes - - -
viidlife

Cultural Limited Limited Limited Liaited Limited Limited Limited
resources

Water qQualicy - - - - - - -

Potential to Limited Limited Limited Limited; Scenic Scenic Scenic river;
preclude some on river; river; others
other scenic others others
objectives river
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Comments received on individual plans, components of the plans, and/or
project purposes as presented in the stage 2 report are summarized in the

following paragraphs.
Plan D-1 -

1. Interests along the routes of che diversions to the Wild Rice
River (Pleasant Township, Mr. Larry Richard, and Mr. George Richard)
oppose any diversion to the Wild Rice River.

2. fnterests along the Red River of the North (city of Grand Forks
and the editor of the Fargo-Moorhead Forum) beiieve the diversions tc the
Wild Rice River and Red River of the North and the other diversions do not
contribute to the solution of the flooding problems of the Red River and

should be dropped in favor of storage alternatives.

3. The U.S. Fish and Wildlife Service expressed concern over the

adverse impacts of the storage elements of plan D-1.

Plan D-1 was generally supported for further consideration, although
the viability and/or implementability of several of the plan's components
were questionable. The plan's concept was generally supported but

modificetions were suggested for further studies,

2232_2:3 - Although only three of the letters received favored dropping
the diversions and other components of plan D-2 (the city of Grand Forks,
the Forum, and Mr. R. Joseph Sether), many expressed concern about the
viability of the plan. Most of the lettefs supported keepiag plan D=2

or a modification for further evialuation.

Plan K-3 - Most of the comments received on this plan recommended dropping
it from further consideration. These views were expressed by the

U.S. Forest Service, U.S. Fish and Wildlife Service, Environmental Pro-
tection Ageacy, North Dakota Came and Fish Department, the Red River

Joint Water Management Board, the Lower Sheyenne River Citizens Committee,
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and many «thers, The major concerns with this plan were the large acreages
of .and required and the effects on the relocated residents and the local

tax base, woodland and wildlife in the project area, and groundwater levels.

Recommendations that plan K-3 should be carried for further study came
from the North Dakota State Water Commission, the city of Grand Forks,
the city of West Fargo, the Southeast Cass Water Management District, the Forum,

and Mr. R. Joseph Sether,

Other Plans - The North Dakota State Water Commission and the Red River Joint
Water Management Board both requested consideration of a plan that would com-
bine the features of plans D~1 and D-2 with small upland water retention dams,
Comments from other agencies and interests also suggested the modification

of plans D-1 and D-2.

Components of the Plans -

1. Baldhill Dam - Valley City indicated its preference for revised
management of Baldhill Dam and a raise of not more than 5 feet as the method
for reducing potential flood damages in the city. Barnes County, however,
opposed any raises requiring acquisition of lands. Other interests also

commented on the raise of Baldhill Dam.

2. Tributary Dam. Timber Coulee - The city of Lisbon, Ransom County,

and the Ransom County Water Management District all recommended dropping

the Timber Coulee site from further consideratior or changing its location.

3. Tributary Dam: Dead Colt Creek - The city of Lisbon, Ransom County,

and the Ransom County Water Management District indicated that the Dead Colt
Creek dam should be built as a multiple-purpose project including storage

for flood control.

i Relocation of Frequently Flooded Structures at Valley City -

Valley City does not support the relocation of flood-prone structures. No

favorable responses were received roncerning the relocations at Valley City.
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5. Wetlands - The U.S. Fish and Wildlife Service indicated it would
cooperate in a wetland restoration/wetland size increase program if wildlife

resources were adequately considered. The Bureau of Reclamation indicated

the possibility of acquiring and restoring drained wetlands in the Sheyenne

River basin as part of a wildlife mitigation plan for the Garrison Diver-
sion Unit, Thesa restored wetlands could also provide flood control
storage. The North Dakota Game and Fish Department would like to extend

the area for restoration of wetlands beyond the reach from Kindred to

Baldhill Dam. The department believes the drainage area above Baldhill

Dam should also be considered.

6. Control of Drainage - The Lower Sheyenne River Citizens Committee

passed a resolution asking the North Dakota State Water Commission to ensure
that all future drailnage projects be controlled so as to not increase down-
stream flood problems and that existing drainage projects be reassessed

to determine if additional controls are needed. The North Dakota State
Water Commission stated that Section 61-02-02 of the North Dakota Century

Code requires that drainage of a watershed of 80 acres or more must have a
permit from the State Engineer and the appropriate water management district
and that all drainage in the Red River of the North basin is of statewide
significance requiring final approval by the State Engineer. Enforcement is

often difficult; however, reorganization of the water management districts

cnuld strengthen this enforcement. Water management districts and others

ke s

also discussed the need for control of drainage in the basin.

7. Control of Private Levee Construction - The North Dakota State

Water Commission commented that Section 61-16-15 of the North Dakota Century -
Code requires permits for dikes that contain more than 12.5 acre-feet of
water (aJl dikes along the Sheyenne River would be included). This regulation

is not easy to enforce. However, the water management districts and water

commission are attempting stricter enforcement. The ability of the water

management districts and water commission to effectivzly control tliese
private levees is essential to development of any levee and diversion plan
for the lower Sheyenne River to ensure that a meaningful degree of flood

protection can be provided.
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Water Resource Management and Related Purposes -

1. Flood Damage Reduction - When commented on at all, flooding

and flood damages along the lower Sheyeune River were generally recognized
as a major problem. The Soil Conservation Service commented that the

statements of the flooding problem should be clarified.

2, Water Supply - ixisting and future water supply needs as discussed
in the stage 2 report were addreséed only by the Bureau of Reclamation and
Valley City. The Bureau indicated that more than 60,000 acres of potenti~-
ally irrigable land is located in the area of the Kindred reservoir site
and that the potential water needs of this land should be recognized in
the analysis of water needs. Valley City indicated its concern with ade-
quate water storage for Valley City's future needs if the management of
Baldhill Dam were to be revised without proper consideration for potential

water shortages during severe droughts.

3. Water Quality - The Bureau of Reclamation indicaied its concern

over the adequacy of the water quality information in the report. The

U.S. Environmental Protection Agency (EPA) indicated no foreseeable need

for storage at either the Kindred Dam site or Baldhill Dam for water quality
improvement, The EPA indicates . hat opportunities to improve the water
quality in Lake Ashtabula should be considered.

4o Recreation - The city of Grand Forks commented that a small
permanent pool should be considered in plan K-3 to improve recreation
potential. No one else commented.on the recreation needs or potentials

of the study :irea.

5. Hydroelectric Power - The Federal Energy Regulatory Commission

provided information on the potential for hydropower at the Kindred Dam
vite and Baldhill Dam, The Commission's analysis showed small potential
for the development of hydropower; it does not appear tc be economically

feasible to develop the power potential at these sites,
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! 6. Fish and Wildlife - The U.S. Forest Service indicated there are

opportunities for improving wildlife habitat on the Sheyenne National
Grasslands, but no specific proposals are being considered for implementa-
tion., The Fish and Wildlife Service, Environmental Protection Agency,
and North Dakota Game and Fish Department indicated that the potential

for the restoration of drained wetlands should be investigated further

§ with the possibility of improving wildlife habitat.
% 7. Cultural Resources - The State Historical Society of North Dakota
Hi and Michael L. Gregg, University of North Dakota, commented that addi-

tional information should be gathered in potential project areas to ensure

that cultural resources are considered when any project is developed.

Conclusions on Stage 2 Report and Preliminary Plans

On the basis of analysis of the Stage 2 Report findings and the com-

ments and responses received from interested parties, several conclusions

were reached on the plans to be carried the final evaluations.

1. Joint-Coordinated Actions by Federal, State, and Local Agencies -~

For any plan to resolve flood problems in the basin, there must be a joint
and fully coordinated effort by Federal, State, and local agencies to ﬂ
address the issues and the solutions. The magnitude and extent of the
problem require the commitment of resources which exceed the capabilicy 1
of the State and local interests, Although Federal agencies can provide
the resources to analyze problems and implement some elements, they do

not have the authority to implement many of the elements needed to make

any effective long~range plan function. Commitments are reqQuired at all

three levels to resolve the issues. Tallure by any cne of the levels
will result in either complete failure of the plan or, at best, imple-

mentation of an incomplete plan.

2. Individual Fiood Damage Reduction Measures are Needed to Form a

Viable Plan - The flood damage reduction measures carried into the stage 2

process should be considered in subsequent planning as discussed in table 1l4.

)
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The sizes and operating characteristics of the individual alternatives

must be considered in terms of the vverall plan. For example, the diver-

sion to the Wild Rice River (M-54) must be operated as a part of plan
D-1 or potentially as a part of plan K-3. The size of the diversion and

L S,

the operating plans for the diversion would be different in the two plans.

The following points are of particular concern: J

a., Baldhill Dam - Revised management or a raise of up to

5> feet could be considered as a possible addition to almost any compre- 1

hensive flood control plan. However, most of the benefits would be in F

Valley City. This measure appears to be one of the few viable ways to reduce

flood damage at Valley City.

b. Kindred Dam - This flood damage reduction alternative is

one of the most effective, 1ts widesnread benefits would include down-
stream areas along the Red River of the North, However, it would have
major environmental and social impacts. These adverse impacts would have 2

to be minimized for this alternative to be considered implementable.

C. Tributary Dams: Dead Colt Creek - This duam has potential d

E|
to reduce the first peak on :he Sheyenne River and could be used in ﬁ
conjunction with diversion plans D-1 and D-2: as an integral part of
plan D-1 or as supplemental protection in plan D-2,

d. Levees and Diversion at West Fargo/Riverside - This alterna-

tive would efficiently protect West Fargo/Riverside while having few or

no adverse effects on surroundingz areas. It forms the nucleus for

several different diversion plans.

e. RiqgrLevces at Individual Farmsteads and Residences -

These levees could supplement all plans in those areas where a widespread

form of flood protection cannot be provided by other means,

f. Better Land-Use Planning - There is ao good substitute for

effective land use planning. Putting the land to its most beneficial uses
will provide maximum benefit in the long term. This practice should be

used to the extent possible, incorporating many approaches to proper

management of flood-prone areas.
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Table 14 = Summary of conclusions on flood damage reduction measures

considered in Stage 2

Conclusion
for incor-
poration into
Measures carried into Stage 2 Stage 3 plans

Remarks

Measures that céuld be con-
sidered part of the existing
and future base conditions

Basinwide drainage plan Keep
Regioral basinwide approach Keep
to water planning
Better land-use planning Keep
Floodplain zoning Keep
Floodplain regulations Keep
Control private levee Keep
construction
Enforce drainage laws Keep
Provide flood insurance Keep

Measures that could be con-

sidered minor components of
an overall plan

Develop out of floodplain Keep

More stringent legislation Keep
to control drainage

Financial incentives to retain Drop
water on farmland

Small retention dams Keep
Relocate frequently flooded Keep
structures
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For State planning to
ensure no future worsen-
ing of floods.

Needed to ensure a complete
comprehensive plan is
implemented.

At local level to promote
wise land use and minimize
flood losses.

For all new construction and
remodeling at local level.

For all new construction and
remodeling at local level.

At local and State level to
ensure flood stages are not
worsened in other areas,

At State and local level.

At Federal level to assist
existing development; should
be in combination with flood-
plain regulations.

At local level to minimize
potential fiood losses
(practical in only a few areas).

Could bz adopted at State or
local level; current laws appear
sufficlent if enforced.

Would require new Federal or
State programs; similar effects
can be obtained through drainage
control.

Similar to effects obtained by
control of drainage, the restora-
tion of wetlands: local imple-
mentation,

For possible Federal participation
at Valley City; for State or loca~

tion participation in other areas
{as part of & nunstructural plan).
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Table 14 - Summary of conclusions on flood damage reduction measures
considered in Stage 2 (cont)
Conclusion
for incor-
poration into
Measures carried into Stage 2 Stage 3 plans Remarks

Measures that could be con-
sidered minor components of
an overall plan (cont)

Flood proofing Keep On an individual case basis;
this measure includes ring
levees at farmsteads and
residences in rural areas.

Revised management of Keep Greater spring drawdowns for
Baldhill Dam flood control; care must be
taken not to jeopardize
low-flow storage.

Urban levees at Harwood Drop Costs exceed apparent benefits.
Rural levees from Horace Drop Although marginally feasible
to West Fargo when considered alone, the

diversion paralleling the
Sheyenne River appears better

suited.
Rural levees from West Drop Costs exceed apparent benefits;
Fargo to Harwood could be some worsening of down-

stream flood levels; individual

ring levees more favorable.
Rural lewes at selected Drop Ring levees at farmsteads and
reaches from Kindred to residences are preferred.
the Red River
' Maple River diversion M-6 Drop Costs exceed apparent benefits;
i to Red River via drain No. 13 principal benefits come f:rom
lower Sheyerae River north of
’ West Fargo.
Enlarge Cass County drains Drop Enlargement of drain No. 21 in
Nos. 13, 21, and 45 conjunction with diversion plans
: D-1 and D-2 only.,
Install retention control Keep At local level a coordinated con-
structures on drains irol plan for drains could provide
some reduction in flooding.
Modirfy bridges and highways Keep At local level these could reduce
localized flood problems, g
£
Snag and clear the Sheyenne Keep Should be accomplished after major 8
River flood events tu keep channel clear; 3
local implementation. §
Restore drained wetlands Keep Could benefit downstream interests i
‘:} especially as part of plans D-1
and D—Z.
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Table 14 - Summary of conclusions on flood damage reduction measures
considered in Stage 2 (cont)_

Conclusion .
|
for incor-
poration into
Measures carried into Stage 2 Stage 3 plans Remarks
Measures that could be con-
sidered minor components of
| an overall plan (cont)
i Increase storage capacity Keep Could benefit downstream
of wetlands interests especially as
part of plans D-1 and D-2.

Tributary dams:

Iron Springs (T-94) Drop Costs exceed apparent
benefits,
E Dead Colt Creek (T-150) Keep Could be effective as a
E part of plans D-1 and D-2.
Timber Coulee (T-158) Drop Although it could be effec-

tive as a part of plans D-1
and D-2, has substantial
opposition and no local

suypport.
T=-240 Drop Costs exceed apparent benefits,
Maple River main stem dam Drop Costs exceed apparent bene-
(M-106) near Enderlin fits; levee protection is

more practical at Enderlin,

Measures that could be con-
sidered major components
3 of an overall plan

| Levee and diversion M-30 to Keep A major component of plans D-1
i M-24 around West Fargo and D-2.
; Sheyenne River diversicn M=-42 Drop Drop in favor of M-54 or M-65;
! to Wild Rice River however, could replace M-54 as
‘ part of plan D-1.
Sheyenne River diversion M-42 Keep A supplemental component of
to M=24 via drain No. 21 plan D-2.
Sneyenne River diversion M=54 Keep A supplemental component of
to Wild Rice River plan D-1 and possibly plan K-3.
Sheyenne River diversion M-65 Keep A supplemental component of
to Wild Rice River plan K-3.
Channelize Sheyenne River, Drop Is not as desirable as other
Kindred to mouth plans.
Kindred Dam (M-76) Keep A major component of plan K-3,
Raise Baldhill Dam (M-271) Keep Keep up to a 5-foot raise as V)

part of plans L-)!, D=2, K-3, or
other plans,

68

o - — . o ~ o an o .
- T whn I B Tl e B S 1 Sl G e B T - - o e W ';M‘\._- r - 3 - =



3. Basic Elements of Any Plan - Several elements are considered

essential to prevent increases in flood damages and ensure the viability
of any comprehensive flood damage reduction plan. The<e components
include existencr. and enforcement of floodplain zoning and regulations,
control of private levee construction, and continuation and enforcement

of existing drainage laws.

The floodplain regulations and zoning should be used to ensure that
future construction in flood-prone areas is consistent with true flood risk
and will not require corrective action. A control system should be estab-
lished for private levee construction to minimize the adverse effects of
levees on flood levels on other properties. The regulation of drainage
must be enforced to ensure that future drainage does not worsen flood
conditions, The floodplain regulations, drainage regulation, and control
of private levees require involvement and implementation by State and
local interests. All of these actions are necessary to deal with Sheyenne

River flood problems.

4.  Any Comprehensive Plan Should Include Either the Kindred Dam

or Local Protection in the West Fargo Area - In addition to measures

taken to ensure that flood damage potential is not increased a compre-
hensive plan must s!znificantly reduce flood damage potential of existing
flood-prone developments. A comprehensive plan which addresses this

need should include either the Kindred Dam or local protection at West
Fargo/Rivenide. The West F:rgo/Riverside area, the major urban center,
contains over 50 percent of the potential flood damages and is subject to
flooding from two peaks on the Sheyenne River and the backwater effects
of the Maple, Rush, and Red Rivers. Use of upstream reservoir storage
would require a Jdam at the closest point to the damage to be able to
controcl both peaks and, during the first peak, reduce the flow to zero.
This location would be near the Kindred Dam site. If major upstream
reservolr storage is not used, some form ot levee protection must be used.
The most cost-effective and least disruptive levee plan identified
consists of the combination of levees and diversion channel around West
Fargo/Riverside. Other plan components could be added to reduce flood
damages over larger areas of the basin.
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5. Variations of Plans D-1, D-2, and K-3 Merit Further Consideratiomn -

The three plans do not appear to bte widely supported without some modifica-
tions. The diversion-oriented plans received much more widespread s:pport
than did the Kindred Dam plan. Plan K-3 received very limited support;
however, it should be considered further because it is econorically viable

and represents a ''monlevee' alternative.

6. Opportunities to Meet Other Water Management Purposes and Needs

Could be Considered in Conjunction with the Plans Evaluated Further -

The meeting of the other needs does not appear to be an overriding factor

in plan selection. Plan selection should be based primarily on the capa-
bility of the plan to reduce flood damages. Project additions or modi-
fications co meet other objectives (such as water supply, water quality,
and recreation) should be considered on a2 case-by-case basis and the posi-
tive and negative effects should be displaved for consideration in plan
seleccion. Poteutial water supply shortages do not appear significant;

at least, addit 'onal major reservoir storage does not appear necessary.
Water-based recreation needs have relatively low priority and could best

be met by smaller impoundments.

7. Non-Federal Interests would be more Effective in Implementing

Their Portions of an Overall Water Management Plan if Thev had .Jurisdiction

Over the Entire Watershed - Water resource districts, which are generally

o.ganized on the county basis, have little incentive to consider interests out-

side thelr jurisdiction. Although they may consider potential adverse effects

downstream, potential projects that benefit other arcas are quite often given
very limited consideration. A watershed approach to planning, decisions, and

implementation could result in better water management for the entire area,

DEVELOPMENT OF FINAL PLANS

The measures listed i1n table 14 as having merit for further study were
considered for inclusion {n the final array of plans. Implementable plans
which reduced flood damages were compared with cach other and the "no

action" plan. Table 15 summarizes the components included in the final

array. These plans include an cnvironmental quality plan, national eco-
nomic development plan, "nonstructural” plan.(!) and sclected plan.

A discussion of the rationale used in the development of each final

plan and in the dropping of those components not in the final array ix

presented in the following paragraphs.

(1) As required and discussed ‘- ER 1165-2-122, Use of Nonstructural
Measures {n Planning for Flood I'image Reduction, and ER 1105-2-353, Evalua-

tion of Nonstructural Measures, 70
(R 1/83)
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No Action Plan

Under the ''no action" plan, the future "without project" condition
presented earlier would occur. Those actions pertinent to the comparison LY
of the no actiou plan with the other plans include floodplain regulations,
flood warning and forecasting, flood emergency measures, flood insurance,
control of wetland drainage, control of private levees, and debris re-
moval. Floodrlain regulations would continue and future development
in the floodpiain would recognize the flood hazard and be built so
that the l-percent chance flood would cause little or no damage. Flood
warning and forecasting would continue and probably be improved as new
technology, data collection techniques, and prediction capability are
developed. Flood emergency measures taken just preceding or during a
flood would be the primary means of preventing damage to existing develop-
ment. These measures could include constructing emergency levees, mov-
ing damageable property above flood levels, evacuating residents of
flooded or floodable properties, ind other short-term actions. Flood
insurance would continue to he available to assist in minimizing the
impact of a flood loss on an individual property owner. Debris removal
from the river channels and bridge openings would be necessary before
and after floods, especially in reaches where the lack of sufficient flow
capacity would cause extensive flood damages. The control of wetland
drainage would continue and ¢rainage would be allowed only when it would
occur in a manner that would not worsen downstream flooding. Private
levees would also be controlled. Effective enforcement would probably
not occur, however, without an overall plan to reduce flood damages.

The no action plan would attempt to reduce flood damages to existing
duvelopment by short-term action just before and/or during a specific
flood. Future development would be essentially flood proofed or resistant
from most floods. Continuing difficulties would be encountered, however,
in the control cf drainage and private levee construction. Because drain-
age and private levees can worsen future floods if not accomplished
properly, control of these two activities would be crucial to management

of future flood problems.

Nonstructural Plai

A plan reducine flood damage using primarily "nonstructural" measures ~,)
as discussed in £8 1105-2-353 and ER 1165-2-122 and building on the
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results of the preliminary planning was developed. Valley City and Lisbon
are the two locations in the basin where evacuation of structures from
portions of the floodplain may be an implementable measure, but only under

certain conditions. Those areas prone to the most frequent flooding are

generally adjacent to the river and represent a significant yet relatively
small portion of the city. At Valley City, the evacuation option has
marginal economic feasibility; at Lisbon, it clearly lacks economic feasi-
bility. Neither community supports moving from the floodplain, in part
because the flood fight efforts for recent floods have been successful

and nmajor flood damages have been averted. In the future, however, if
flood flight efforts fail and these areas receive substantial dam-

ages and if funds were available immediately after the flood to acquire

the flooded properties, relocation of residents from much of the Valley
City and Lisbon floodplains could be implemented. At West Fargo/Riverside,
where the entire community is on flood-prone land, the evacuation alternative
is wnot viable ever under the above described conditions for Valley City and
Lisbon. The only alternative that can address the objective of reducing
flood damages for the existing development in a manner which could be
interpreted as "nonstructural" is the levees and flood diversion channel
plan around West Fargo. Other features of the "nonstructural” plan listed
in table 15 were included to reduce the flood damages in areas outside

the three main cities. The control of private levee construction and
drainage to prevent the worsening of flooding would be a key element in
this plan. Use of existing and drained wetlands in the upland areas to
store more floodwaters would help moderate flood peaks, Most of the com—
ponents of the plan would be for non-Federal implementation.

Environmental Qualit EQ) Plan .

National environmental policy mandates that important cultural and
natural aspects be preserved and that a diverse environment be maintained.
Designation of an EQ plan implies that the plan enhances and protects the
sesthetic, cultural, and natural diversity of the environment and provides
positive contributions to the EQ account. The EQ plan was developed to
reduce flood damages and maintain or enhance the environmental resources
of the basin, working primarily with the measures carried into the final i

‘WM A

evaluation stage. The EQ plan components are listed in table 15, with the
levees and flood diversion channel at West Fargo/Riverside, the flood




diversion channel from Horace to West Fargo, and ring levees at farmsteads
and residences providing the nucleus of the plan. The net environmental
effects of these three alternatives are about neutral with some minor
losses and some minor gaias. The other components of the plan are

needed either to make the plan effective or provide positive environ-
mental contributions. Measﬁres which add environmental credits to the

plan include controlled cattle grazing, subimpoundments, and aerators at
Lake Ashtabula; restoration of drained wetlands; increased storage capacity
of existing wetlands; encouragement of more land treatment; encouragement
of public control/ownership of riverine lands; and control of wetland
drainage. Some features which could enhance the environment include
planting 6f extensive shelterbelts along the diversion channel alignments
and management of the shelterbelts and grassy areas of the channels and
levees for environmental purposes. Use of the wetlands areas of the basin
for floodwater storage could also enhance the environment if the operating
plans for the management of these areas are developed primarily around
waterfowl and wildlife values. Most of the components would be the responsi-
bility of non-Federal interests to implement as part of the overall plan.

National Economic Development (NED) Plan

The national economic development (NED) plan primarily includes plan
components that would increase net economic benefits. The key components
for flood damage reduction include the levees and flood diversion channel
around West Fargo/Riverside, the flood diversion channel from Horace to
West Fargo, the S-foot raise of Baldhill Dam, and ring levees at farmsteads
and residences. AIl NED plan components are listed in table 15. All four
key components provide net economic benefits. The remaining components -
especially control of private levee conﬁtruction. control of wetland drain-
age, and floodplain regulations - are essential to making the nverall plan
vork.

Selected Plan
The components of the selected plan were chosen recognizing the eco-

nomic, environmental, and implementability aspects of the potential plans
and plan components. The levee and flood diversion channel at West Fargo/
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Riverside plus the flood diversion channel from Horace to West Fargo
resulted in as good or better economic considerations for providing flood
protection for the developments from Horace through West Fargo as the
Kindred Dam plan K=3 or other combinations of plan components with the
levee and diversion. The environmental aspects of these two components
were very good when compared to other options and there appeared to be
generzl support with little opposition. While these two components pro-
vided good protection for the area from Horace through West Fargo, other
areas upstream of Horace and downstream of West Fargo did not receive any
protection. Ring levees at individual farmsteads and residences offered
the most cost-effective manmner to protect these developments. A raise

of Baldhill Dam (not exceeding 5 feet) could produce substantial benefits
at Valley City and Lisbon and could substantially improve conditions dur-
ing the sucond peak downstream of Kindred. When considered in conjunction
with the upgrading for safety reasons, the cost allocated for flood con-
trol was exceeded by the benefits. The multiple-purpose Dead Colt Creek
tributary dam and increased floodwater storage capacities of existing and
drained upland area wetlands in the reach from Valley City to Kindred were
added to reduce flooding from the first peak on the Sheyenne River downstreanm
of Kindred, particularly in the reach from Kindred to Horace and from

West Fargo to the mouth of the Sheyenne River. Floodplain regulations,
flood warning and forecasting, control of wetland drainage, and control

of private levee construction are essential for an effective plan. Flood
emergency measures, flood insurance, debris removal, and flood proofing

can provide additional protection when used at appropriate locaticns and
times. The'cncoutagennnt of public ownership or control of riverine lands;
encouragement of mor2 land treatment in upland areas; and controlled cattle
grazing, subimpoundments, and aeéatoro at Lake Ashtabula would all provide
increases in the EQ account. The control of cattle grazing, subimpoundmentc,
and aerators at Lake Ashtabula cculd also be accomplished to some extent
under a revised management plan for Baldhill Dam, which would be implement-
able under existing operation and maintenance authorities for the project.
Planting of shelterbelts and grasses in selected portions of the diversion
channels would help keep the channels operational and less prone to fill
with drifted snow as well as providing wildlife benefits.
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PLANS AND COMPONENTS DROPPED IN THE FINAL STAGE

Plans D-1, D=2, and K-3 as presented in Stage 2 were essentially dropped
in the final stages; modifications to or variations of plans D-1 and D~2 were
considered in the final array. Perhaps of greatest significance was the
dropping of Kindred Dam and plan K-3, The flood diversion channel from the
Sheyenne River to the Wild Rice River was also dropped.

Kindred Dam/Plan K-3

The Kindred Dam as a component of plan K-3 was dropped from consideration
in the final array of plans primarily for environmental and implementability
considerations. Although it substantially reduced flood damage in the basin
(79 percent) and was economically justified (B/C ratio of 3.5), the Kindred
Dam would have required the purchase of about 25,000 acres in the Sheyenne
River valley between Kindred and Anselm and the relocation of up to 70
families. This plan would have had a particularly acute regional impact,
because acquisition would occur adjacent to the Sheyenne National Grasslands,
which has over 70,000 acres in Federal ownership already in this area. The
periodic flooding of about 3,700 acres of bottomland forests would significantly
affect the environmental quality of the region. The significant adverse social
and enviroamental impacts resulted in a general lack of regional or local sup-
port for the Kindred Dam. The estimated first cost of plan K-3 is $62 million.

Diversion to the Wild Rice River

Diversions to the Wild Rice River were considered in plans D-1 and K-3.
Because the Kindred Dam was dropped from cunsideration, any potential combina-
tion of a diversion to the Wild Rice River with the Kindred Dam was also
dropped. When considered in combination with other components such as wet-
lands and upstream tributary dams, a Jiversion could serve as a viable com
ponent only if the wetlands 4nd tributary dams implementation were ensured.
There is no firm suppcrr or commitment to implemant the wetlands concept
without knowing the exact tracts of lands to Fe inwlved and then only {if

the landowners would be willing to cooperate. Also, the only tributary
dam vhich had any support is the De3id Cnlt Creek structure. Because of the
high degree of uncertainty associated wiith the plan’s implementability and because i
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its relative economics were not as good as the plans which used the Horace-
West Fargo diversion channel, the diversion to the Wild Rice River was not

considered further. J
COMPARISIN OF FINAL PLANS

é Pertinent information on the final plans is displayed in table 16. The

information presented includes costs, benefits, and impacts for all com-

ponents of the plans, both Federal and non-Federal, wherever possible.
In some cases, however, some of the effects are not quantifiable. For
example, in the data presented for the selected plan, the costs and im-
pacts of the wetlands altiérnative are included; however, benefits are
extremely difficult to quantify and none are presented in the table even
though significant benefits would accrue to the plan as a result of the

wetlands alterrative.

All plans are economically justifiable and would provide high degrees
of flood damage reduction. All of the plans improve the public health of
the area by reducing flooding. The potential for transmitt’ng diseases
and contamination of wells during flood periods would be reduced. The
selected plan would benefit the greatest number of persons and largest
area. Although the acquisition impacts seem large for the selected plan,
the nature of the actual impact must be considered. Most of the dwelling
acquisitions (about 90 percent) are cabins around Lake Ashtabula that are
used primarily as recreational summer lakeshore dwellings, and their pur-
chase would not preclude their owners {rom building on another site around
the lake. The new sites might be set back slightly farther from the lake-
shore, but the owners would stil® have their view and access to the lake.
For the wetland part of the plan, the lands involved would gensrally have
marginal value as cropland, and the landowmers would probably be willing

to consider this typo of use.

The cost-sharing data in table 16 is based on traditional cust-
sharing policy for water resource development projects. However, be-
cause new cost-sharing policies ha'e not yet been estahlished, the
distribution of costs between Federal and non-Federal interests should

be considered as only a guide. Final estimates and recommendations for ,‘g

cost-sharing and financing arrangements could vary significantiy from %

the information presented in this report. ?f?
i
e
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DESCRIPTION OF THE SELECTED PLAN

The selected plan consists of several types of components: those
recommended for implementation by the Corps of Engineers; essential com-
ponents that must be implemented by the non-Federal sponsors; and impor-
tant components that will be implemented by other Federal or non-Federal
agencies but that are not essential to the functioning of the other plan
components., Plan components are shown on piate 2. The plan compo;ents
tcr Corps implementation and the essential components for ncn-Federal
implementation constitute the recommenced plan for evaluation and justi-
£ication purposes., The functioning of the recommended plan does not

depend on the other components of the selected plan.

PLAN COMPONENTS FOR CORPS OF ENGINEERS IMPLEMENTATION

Three plan comnonents would be implemented by the Corps c¢f Engineers
with the cooperation and participation of non-Federal interests: a rajise
of Baldhilil Dham, levees and a flood diversion channel at West Farygo/Riverside,

and a flood diversion channel from Horace to West Fargo.

Raise of Baldhill Dam

The raise of Baldhill Dam would be primarily for adding flood <ontrol
storage to the project, recognizing that structural modificacinons to the
existing project are required to comply with the provisions of tae Dam
Safety Assurance Act. The modifications include a 5foot raise of the de-
sign flood pool, raise of the height of the dam by about 5 feet, change
in location of the gated spillway structure, and change in the operation
of the dam during floods. These changes would provide an additional 31,400
acre-feet for storapge of floodwater above the existing 39,600 acre-fect of
dual-use sturage now avaflable for flood control 4during major floods. A total
ztorage of 71,000 acre~feet would be available for flood control during major
floods. Plate 5 presents jllustrations of the modifications and summzrizes
pertinent information for the structure. Appendix &, Flood Damage Reduction
Alternitives, provides additional discussion on considered modif ications to
the Baldhill Dam. Appendix B, Hydrology, and Appendix K, Geotechnical, also
provide additional data on the propoged raise of yaldhill bam. The project

would be operated to maintain the pool level at elevation 1266 durin;, susmer

(k 3/83)
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and fall to ensure that water is available for downstream water supply
needs. The pool would be drawn down as necessary during fall and winter
to providz storage for floodwater during spring runoff. Drawdowns to

the 1257 level would be considered when severe spring floods are pre-
dicted. The stored floodwaters would be released as quickly as possible
without incurring additional damages downstream to min‘mize environmental
damages in the flood pool area of Lake Ashtabula and to have the flood

storage available for another flood as soon as possible.

Under the Dam Safety Assurance Program, major upgrading of the Baldhill
Dam is required. The upgrading would result in major changes to the exist-
ing embankment and main public use area because construction of additional
spillway capacity on the east abutment is needed. The 5-foot raise of
Baldhill Dam and changes in the operation for flood control would require
the purchase of about 2,700 acres (including mitigation acreage) of lands
around and upstream of the lake including the acquisition of many cabins,
several farmsteads and two church camps. Additional mod{fications to the
embankment and gated spillway would also be required. Many of the
cabins that would be affected could be relocated by the property owaers

te other sices around the lake {f land is available.

The additional flooding of project lands by the raise would require
actions to mitigate for fish and wildlife losses. The mi{tigation measures
are deseribed in Appendix D, Environmental Resources; Appendix L, Flood
Damage Reduction Alternatives, and Appendix X, Fish and Wildlife Coordi-
natfon Act Report. Up %o 450 acres of airization lands would be nceded
to offset project losses. Aithough sufficient lands for mirigation shouyld
be among those acquired {or the project, some (up to the full 450 acres)
may have to be acquired outside of the project lands. In addition, miti-
gation would include the replacement of any fish rearing facilities that
wuld be adversely affected by the project. Several aspects of the plan
that would enhance the natural resources around Lake Ashtabula include
control of the cattle grazing on Federal property around the lake, develop-
ment of subimpoundments at the upper end of the lake, and use of aerators
in the lake. )
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Levees and Diversion Channel at West Fargo/Rlverside

The levees and diversion channel at West Fargo/Riverside consist of two
segments of levees, a [lood diversion channal and associated control struc-
tures, interior drainajge facilities. and other features which provide a very
high degree of flood protection (sténdard project flood) for the cities of 'est
Fareo and Riverside. The general features of the project are presented on
plate 3. Additional information on the project is also presented in appendix ¢,
Hydraulic Analysis and Interior Drainage Design, and Appendix L. Tiood Damaze

Reduction Altermatives.

The operation of the project calls for closure of the control structures
at the upstream and downstrearm river crossing whenever river flows or stgrzas
at West Fargo reach damagine levels. Shevenne River !lows would then be diverted
through the diversion channel. Durins low and normal flows, the Shevenne Diver
would flow through the natural river clhannel. ‘The flood diversion channe!l
would be sized to pass flows comparable to wrat the existing Shevenne River
through West Fargo would be capable of handling. The heicht of the principal
levees is planned to be 3 feet above the standard project floed level throuzh
the area. Drainage ditches and ponding areas are included to handle interior
runoff{; the Shevenne River channel and a portion of the Drajn 2] ehannel that
wvould be cutoff within the leveed area would serve as ponding sreas. The levee
on the west side of the diversien channel would be 8 closed loop completelw
encireling the development. On the east side ef the diversion chamnel, however,
the levee vould tie back intu high ground near Interstate Highway 94 on the
southeast corner and the railroad embankment on the northeast corner. Because
of the petaenti{al stability problems assoaciated with the soils, the levees would
be set back 3wavy from majer excavation suech as the diversion chaanel.
Shelterbeles would be placed along scleeted portions of the diversicn
channel to reduce erosion, reduce
nel, and previde wildlife habitac

the amount of snow aceraulatine 3. “he casae

diveraigy fa a gencrally (reeless ares. The
levees and diversion chaunel xlopes and the sct-back areax befween the channels

and levees would be pianted with graszes that vould provide the optizuya =ixture

Teatures for cnhancement of {iszh and wvildlife values such as increased plantings

5

i

for projcet operatfon, wildlife values, and compatibility with neardy develor=ents. %
of shelterbelts for primarily wildlife valyes vould be cunsidered for develspment 5

L3

(R 12/53) L




.3
4

at appropriate locations with concurrence and sponsorship oi local interests.

Flood Diversion Channel from Horace to West Fargo

The flood diversion channel from ilorace to West Fargo would consist of
an excavated grass-lined channel parallel to and about 1 mile west of the
Sheyenne River between Horace and West Fargo. The inlet to the channel would
be located about 1 mile upstream of iorace. The downetream end of the channel
would join the diversion channel around West Fergo/Riverside on the north side
of Interstate Highway 94. The .Jjiversion channel would be operated to allow
low and normal flows to go down the natural Sheyenne River channel. During
higher flows, the water arriving at the diversion structure would be divided
with flows in the diversicn channcl gradually increasing as the total flow
increased so that when peak flows occur, such as occurred during the 1979
flood, the flows would be about spli: evenly. The location of the diversion
channel and pertinent information on the sire of the channel is presented on
plate 4. The side slope of the channel would be grassed.

PLAN COMPONENTS FOR IMPLEMENTATION BV OTHERS - ESSENTIAL

several plan components essential to the operation and ¢ffectiveness
of the plan would have to be implemented by non-Federal interests. These
components iaclude floodplain regulati ns, control of levee construction,

and control of drainage.
Floodplain Regulations

The adoption of floodplain rezulations where they do not now exist and
enforcement of axisting and newly adopied flaodplain regulations by the non=-
Federal agencies vhich repulate land use are essuntial to preserve the flood-
carrying capacity of the floodplain and ensure that wn)y development i a flood
prone arca does not subject the develcpment to wnwarranted fleod risks. The )
floodway -.iould be prescrved for the passage of large floods. In the arca Jdowm=
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stream of about river mile 75 of the Sheyenne River near Kindred, regulation
would include not only buildings but all road construction in about a 5-mile

;} wide strip from near Kindred to the mouth of the Sheyenne River. Roads raised
without providing for floodwater-carrying capacity could change the flood charac-
teristics of the area and result in significantly worsened flood damages in
some areas. Generally, the l-percent chance flood is used as the base flood
for regulation purposes; this flood should be used for all portions of the
basin except the area downstream from river mile 75 where larger floods, such
as the standard project flood, should also be considered. The efrectiveness
and integrity of the levees and diversion at West Fargo/Riverside depeids on
the preservation of the flood-carrying capacities of the upstream and surrounding
areas for floods up to at least the standard project flood. Roads and railroads
in the area should not be raised without providing for sufficient flood-
passing capacity. Floodplain regulations would prevent increases in flood damages

resulting from new construction outside protected areas.

Control of Levee Construction

Public regulation of levee construction, beth private and non-Federal
public levees, is necessary to ensure that flood levels do not increase
»Q upstream or downstream of the levees. Any increase in flood levels caused
11 by levee construction could jeopardize the protection provided by other

plan components and could worsen flood damages in some areas. Individual

ring levees around a farmstead or residence that do not affect floodplain

Ll

storage or flood-carrying capacities are not of concern. However, any
continuous stretch of levee that parallels the river, preventing the

breakout of floodwaters, and that appreciably affects floodplain storage

o £ e

or flood-carrying capacities is of concern and should be regulated in the
public interest. Levee iocations and heigiits should be approved by the

. water resource districts and the State of North Dakota before levee con-
struction could commence. The existing laws of the State of North Cakota
appear to have sufficient authority to provide adequate regulation; however,

criteria and rules to be used in the levee regulation need to be developed.

Control of Drainage

o ¥ 10 S L L R

| ‘:} Public regulation of drainage is necessary to prevent increases in the

frequency or secverity of fioods. Uncontrolled drainage can change the runoff

. 83 ¢
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characteristics of a watershed by reducing the time and increasing the amount
of runoff. In some cases, the frequency and magnitude of floods, particularly
in tbhe moderate-sized floods, can be increased. Increases in the frequency
and/or magnitude of floods resulting from uncontrolled drainage could reduce
the effectiveness of the other plan componrents. If drainage is tc occur,
proper control structures should be built to ensure that the flood characteristics
downstream would not be adversely affected. North Dakota laws now require
permits for any drainage projects which have a watershed larger than 80 acres.
This law seems to provide sufficient authority; however, the development of
criteria and rules to provide effective regula“icn appear necessary. Control
of the drainage should be considered on a basinwide watershed approach. A
regilation board or panel would be helpful in providing an effective ccordi-
nated operation of future drainage projects. Drainage of any areas of the
basin which are now considered "noncontributing" or contribute runoff only

during very infrequent events are of particular concern.

PLAN COMPONENTS FOR IMPLEMENTATION BY OTHERS - IMPORTANT TO ACHIEVING OBJECTIVES

The remaining plan components are to bDe implemented by elther other

Federa agencies, non-Federal interests, or in some cases in part by the Corps
of kngineers and are important to achieve the overall objectives of the plan.
These components include flood warning and forecasting, flood emergency measures,
flood insurance, multiple-purpose dam on Dead Colt Creek, ring levees at farm-
steads and residences, increasing the floodwater storage capacity of existing
and drained wetlands, debris removal, flood proofing, encouragement of public
control/ownership of riverine lands, and encouragement of more land treatment.
Implementation or non-implementation of these components would not affect the
justification or sizing of the Corps components and the essential non-Federal

components of the plan.

Flood Emergency Measures

For damageable floodplain deweicpments where other plan componenis do
not raduce flood damages, flood emergency measures would prevent damage’ lust
before the actual floods. These measures would include temporary emergercy ,

levees where they would be cost effective, particularly at Valley City and

(k. 3/83) 84




Lisoon for those infrequent floods that would exceed the capabilities of the
raised Baldhill Dam in keeping flows below damageable levels, Evacuation of
people and property from areas under threat of imminent flooding is a prudent
measure and one for which contingency plans should always be prepared. Federal,
State, and local funds should be used as appropriate, including the use of

Corps of Engineers funds for construction of temporary levees when necessary.

Flood Warning and Forecasting

The flood warming and forecasting services of the National Weather Service
are necessary for the proper planning and preparation for an anticipated flood
from several days up to several months in advance depending on the type of
flood. This advance warning is needed for efficient operation of flood control
reservoirs and the timely construction or upgrading of temporary levees. Ad-
vance warning is also needed for the operation of flood diversion channels.
Although flood warning and forecasting has much greater significance under
the existing and "future without'" project conditions than with the propesed
projects in place, continuation of flood warning and forecasting services would

still be needed in the basin with the proposed plan.

Flood Insurance

Federally-subsidized flood insurance would be important for existing develop-
ments not protected by the proposed plan, However, flood insurance for new

developments should be assessed at actuarial rates.

Multiple-Purpose Dam on Dead Colt Creek

A dam and reservoir on Dead Colt Creek near the confluence of Dead Colt
Creek with the Sheyenne River would serve several purposes, most noticeably
flood control and recreation. The dam with a permanent iake plus additional

floodwater storage would pruvide needed water-based recreational opportunities

for residents of Lisbon and the surrounding areaand the flood control storage i%
would assist in reducirg peak flood discharges for the first peak in the down- z;

stream area. When considered with the other plan components, this dam would




provide its most significant flood damage reduction effects to agricultural

areas from Kindred to the mouth. The reductions in first peak flood dis-
charges downstream of West Fargo resulting from operation of the dam would
offset any potential adverse effects of the Horace to West Fargo diversior.
The operaticn of the reservoir would have to consider the effects of releases
on downstream areas and would have to be coordinated with releases from Bald-
hill Dam to ensure that peak f'--1 discharges during the second peak op the
Sheyenne River are considered in reservoir operation. This plan compone¢ ¢

is being developed by non-Federal agencies in North Dakota.

Ring Levees at Farmsteads and Residences

Ring levees at farmsteads and residences in rural floodplain areas,
particularly in the reach from Kindred to Horace and from West Fargo to the
mouth of the Sheyenne River, would provide protection from floods to the re-
sidents of existing dwellings outside of the protection provided by the cther
plan components. The concept of ring levees as discussed here would also in-

1 clude other flood proofing or nonstructural flood damage reduction techniques

that may be more appropriate or economical for specific structures. These
levees or other techniques would be designed to provide protection from the
base flood as defined for that reach of the river. Criteria for the design
of these levees would be anticipated to be comparable to the design criteria
established by the Soil Conservation Service for this type of situation.
Care would have to be taken in tne development of these ring levees that
flood stages would not be increased by the raising of a driveway, road,
levee, or other continuous feature that would restrict the flood-carrying
capacity of the river. This measure is intended for existing development

only, with new developments being controlled by floodplain regulations.

The U.S. Soil Conservation Service has an ongoing program for these type of
ring levees which appcars to be applicable to these porticas of the basin,

Non-Federal interests would be instrumental in implementing this component.

Further evaluation of potential participation by the Corps of Engineers could
also be undertaken through the feasibility study of farmstead ring levees in
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the Red River of the North basin or through the urban study being conducted
for the Fargo-Moorhead area. At specific groups of residences, such as Har-
wood, Rivertree and Brooktree, further evaluation for Federal participation
through the Corps of Engineers could be considered as part of the small pro-

jects program, under the ring levee program, or under the urban study program.

When considered as a part of the overall plan, the use of existing or
drained wetlands for the storage of floodwaters could reduce flood discharges
for the first peak on the Sheyenne River if accomplished in sufficient numbers
in the reach from Kindred to Valley City. The placing of control structures
on existing drains in this reach could also be considered. The major flood
control benefits would be to agricultural interests from Kindred to Horace
and north of West Fargo. While it is unlikely that a large number of drained
wetlands would be restored or existing wetlands would be modified just to pro-
vide floodwiter storage, it is probable that the wetland areas would be developed
for their wildlife and enviroumental values. When the restoration of drained
wetlands or the management or preservation of existing wetlands is being
accumplished for wildlife values, compatibie plans to use portions of the wet-
land for floodwater storage could be developed. The U.S. Bureau of Reclamatjon
is considering drained wetland areas for restoration and use as mitigation
for the Garrison Diversion Unit. Any of these mitigation areas being considered
in the Sheyenne River basin should inciude the consideration of multiple-use,
with operation of the wetland areas for floodwater storage as well as fish and

wildlife values.

Other agencies, such as the U.S. Fish and Wildlife Service, should con-
sider the multiple-use concept and inclusion of floodwater storage as a purpose
of their wetland acquisition and/or management. Through the multiple-purpose
use of wetland areas, storage of floodwaters under this concept could become a
reality. Control structures could be placed on some existing drains by non-
Federual interests where they can find support to do so and where the basic g
functioning of the drains is not affected in periods critical to the land being 8
drained. ;_

Debris Removal

Debris removal from bridges and other channel constrictions along the

Sheyenne River before, during, and after floods will help alleviate localized é?
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flooding problems in the vicinity of the blocked constriction. It could also

affect downstream flooding by changing how, when, and where breakout flows
occur. Debris removal would be accomplished by non-Federal interests, prob- ~/

ably the Water Resource Districts.

Flood Proofing

Flood proofing would be considered in cases of existing flood prone develop~
ments where the flood proofing would be economically feasible, practical, and
supported by non-Federal interests. Its use would be considered in some cases

in lieu of ring lewvees at farmsteads and residences.

Encouragement of Public Control/Ownership of Riverine Lands

Use of public acquisition, easements, or land use controls over riverine
lands could preserve many of the natural environment and floodplain values
associated with the wooded strips along the rivers., For most of the Sheyenne
River this type of control would be appropriate at the State or local level

of govermment,

Encouragement of More Land Treatment

Erosion, water quality, and runoff have been identified as problems in
the basin. The use of more land treatment measures throughout the basin would
provide water quality and erosion control benefits. Encouraging landowners
to participate more in land treatment programs offered by non-Federal and

Federal interests would help improve the aesthetic and environmental setting

ol the basin.

Selected Plan/Recommended Plan

Considering the completeness and certainty tests for plan implementation,

several components of the plans listed in the final array have a lesser

degree of certainty for implementation than others. To provide a more

realistic comparison of the final array of plans from the perspective of '
likelihood of implementation in the near future as a part of the Federal ,) !

plan, the final array of plan components would be as presented in table 1l6a.

(R 12/83) 88




Those components which are important to achieving the basin-wide objectives
of flood control but which are not essential to the effectiveness or com-
pleteness of the plan, have been removed from the array of plans. The plans
as presented in table 16a would represent plans which would be recommended
for authorization as Federal plans. The 'selected plan" thus becnmes the

"recommended plan."

The comparison of the recommended plan to the modified non-structural, EQ,

and NED plan allows closer scrutinity to the most likely effects to be achieved
by the plans. This comparison of plans is presented in table 16b. Unde} this
scenario, the recommended plan is the same as the NED plan. Those components
of the selected plan which were dropped from the recommended plan would

achieve greater effectiveness in reducing flood damages throughout the basin
and should be considered for implementation by non-Federal interests wherever
practical, however their implementation will most likely depend in large part
on the implementation of the recommended plan. Subsequent evaluations and
discussion in this report will concentrate on the components of the recommended

plan.

DESIGN AND CONSTRUCTION CONSIDERATIONS

On the basis of the reevaluation studies and comments received from
various interests, items which should be given additional consideration dur-
ing the design and construction phases are discussed in the following

paragraphs.

K
b
1
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Raise of Baldhill Dam

The raise of Baldhill Dam should be evaluated in greater detail to deter-

t mine tne optimum point of net benefits. The information available during the
reevaluation studies indicated that the 5-foot raise was the best condition
of those evaluated. However, since the reevaluation studies did not involve

the level of detail needed to determine if a slightly higher or lower level

of raise (such as a 4- or 6-foot raise) might provide greater net benefits,

more detailed studies should be conducted during the Phase II General Design
Memorandum studies. The evaluations of the raise should be combined with

further evaluations of the operating plan. The additional benefits attributable

to Baldhill Dam in the areas downstream of Kindred should be quantified and used

in this optimization process. Since environmental and social impacts are important
considerations in the raise of Baldhill Dam, these factors should also te
considered in the selection cf the level of raise. The level of raise and
operating plan selected in the Phase 11 General Design Memorandum shculd increase
the net economic benefits without increasing the adverse envircnmental and social

impacts caused by a 5-foot raise.

Marsh impoundments should be evaluated in a greater level of detail at

the upper end of Lake Ashtabula. These impoundments should be developed so
that no additional land is required and so that the [ish and wiidlire resource
is improved with the goal of reduciny the fish and wildlife mitigation needs

or enhancing the fish and wildlife resources.

social disruption to the area but provide sufficient property rights tu the
Corps of Engineers to allow full operation of the project for the authorized

? purposes. Application of standard Corps of Engineers real estate policy guide-

i lines for reservoirs resulted in the identification of elevatior 1276 as the

i guide-take elevation. This elevation should be reevaluated after the acquisi-

% tion of detailed copographic mapping informatiun around the lake to deterzine
if a lower elevation could be used. Both fce title purchase and easements
were used for land acquisition estimates in this reevaluation report; however,
easements should be considered wherever feasible, when it would benefit both
the Government and the property owner. The farmsteads, cabins, and two church

camps should be given particular attention when the real estate needs of the

A YOSl G- D I
1 -

( } project are assessed in greater detail. -
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The assessment of the fish and wildlife mitigation needs requires further ¥ 4

evaluation of the quality of habitat of the lands acquired for the project
that are located outside of the design floodpool. 1If sufficent lands of suit-
able habitat are acquired with the normal project take-'ine, few additional
lands specifically for fish and wildlife mitigation would be needed. However,
if there is not sufficient suitable habitat contained in the project lands, up
to 450 additional acres outside of normal project take-lines may have to be
acguired for rish and wildlife mitigation. The fencing of project lands
should also be evaluatad for those segments where substantial fish and wild-
life benefit can be obtained and where the need for additional land acquisi-
tion specifically for fish and wildlife mitigation can be reduced. 1If specific
additlional lands are required for fish and wildlife mitigation, lands in down-
stream areas such as those adjacent to other publicly-owned lands near the
Sheyenne National CGrasslands should also be considered. The suitability of
the laad for mitigation, the relative social impact, and the net cost should
all be considered in the selection of any additional lands for fish and wild-

life mitigation.

The .S, Fish and Wl 1ldlife Service fish rearingﬁpondé-hnd ~he hatchery

building woul' te¢ affected by constraction of a new spillway and by enlarge-
ment of the embankment at BaldhIll Dam. This effect would be primarily a
result of work required under the Dam Safoty Assurance Program, and the cost
of replacing these structures has been apportioned to the baa Safety work.
Under the provisions of the 195U lease between the Corps and the Fish and
Wildiife Service [Jor use cof the land where the fishery structures are located,
the Corns can recall the lands to use for project purposes. Thus, there may
be a question of whotiier the Dam Safety Assurance Program should have to
replace the affected fishery structuresr Jwever, nnder the Fish and Wildlife
Coordination Act, replacement of these t.u_tures would be an apprupriate
project cost. If the Dam Salety Asay ... @ ' gram cannot cover replacement

costs, thet. the raise of Baldhill Dam for Jitional flood contiol should

bear these costs. This could increase ths cost apportioncd te {lood contrul %
by about $580,000 and coula require 30 more acres for fish and wildlife miti- 4
gaticn lands. Existing fcderally-owned land should be used for mitigation tc "N
the maximum extent practicable, however. 9 ¥
‘%t
I.
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The operating plan for Baldhill Dam should be refined to provide the

optimum level of benefits and, to the maximum extent practicable, reduce

flood damages and flood stages at Valley City, particularly for floods of the
magnitude of the base flood used for regulatory purposes. The operating

plan developed during this study has shown that flood levels can be signifi-
cantly reduced at Valley City, Lisbon, and other areas. However, the timing

of the first and second peaks must be carefully monitored to ensure that opti-
mum results are being achieved. This refined operating plan should also include
the effects of the Dead Colt Creek Dam which will probably be constructed by

the time the refined operating plan is being developed.

Improvements to Baldhill Dam under the Dam Safety Assurance Program should

be closely coordinated with the raise of Baldhill Dam for flood control. De-
sign and construction of the dam and spillwazy under either program should be
done concurrently if at all possible to minimize any potential duplication

of effort or waste of resources.

Levees and Diversion at West Fargo/Riverside

The alignment of the levees and diversion as presented in this report
should be evaluated in greater detail before construction. Although the
general alignmentc should be followed, changes should be considered in several
areas. The 1alet to and first leg of the diversion channel has been evaluated
on beth the north and south sides of 1-94. The north side al{gmament was
selected for this level of detail because of a slightly cheaper cost. However,
with consideration of potential changes that the North Dakota State Highway
NDepartment may be making to the [-94 bridges over Drain 21, the diversion
chaniel alignrent on the souvh side of 1-94 may be more cost-effective and
provide an alignment wore compaiible with the transportation and develepment
patterns at West Fargo. Cther areas of further evaluation of alignment snould
include the tie-back of the nortn lavee, arnd the channel alignment north of the

railroad tracks

Land acquis?tion for the levees and diversicn is normally considered the

resporisibilicy of a loc.i) sponsor under traditional policies and is included
as a iocal cooperation item in this report. Implementation difficulties,

however, can arise when rights-of-way to be furnished by non-Federa: sponsors

91 (R 3/83)
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do not proceed on a timely schedule and hinder construction of the project.
Scheduling of the project should be closely coordinated with the local spon-
sors to facilitate timely acquisition of required righte-of-way. Also,
property acquisition plus operation and maintenance for the levees and diver-
sion as well as for the raise of Baldhill Dam and the flood diversion channel
from Horace to West Fargo would require compliance with the applicable pro-
visions of the Uniform Relocation Assistance and Real Property Acquisition
Policies Act of 1970, Public Law 91-646, and with Section 601 of Title IV of
the Civil Rights Act of 1964, Public Law 88-352,

l'se v1 shrub and tree plantings, recreational trails and facilities, other
compatible developments, and use of project lands should be considered in the
development of a land use plan for the rroject. Integration of the project
into the communities of West Farpgo and Riverside 1is essential te a well planned
and functional project. The levees and diversion and associated [eatures should
be desivned and developed to function for the autherized project purpose of flood

damape reduction in a manner compatible with the surroundiny developments.
Other Components

The desivn of the flood diversion channel trom lHorace to West Fargo calls
for side slopes of 7 vo 1l to allow for ease in mowning and use of other equip-
ment on the side slope.  Steeder side slopes could be considered; however, be-
cause 0! sofl stabjlity considecatioas. the berms would have to be set back
an appropricte distance. Tne degree of side slope and setback distance for
the berms can be revised as needed to improve the implementability and/or

feasibility of the diversion channel.

The opiimum level of net benefits from the {lood diversion chaanel from
Horace to West Fargo should he cvaluated in additionail detail by subsequent
design studies, If greater net benefits can be ackieved and §f at least a
comparable level of flood protection cun be provided without {ncreasing the
adverse environmental and social effects, the size of the diversion channel

should be modified.

The design of the Dead Colt Creek Dam shou.d be developed . the North
Dakota State Water Commission to cperate in a manner compatible with the other ) %

. - ﬁi
components of the seincted plan. i
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OPERATION AND MAINTENANCE CONSIDERATIONS

The operation and maintenance of Baldhill Dam with the raise of 5 feet for
1 locd control would be the responsibility of the Corps of Engineers. The project
would be operated for water supply, flood control, recreation, and fish and

1 wildlife; the pool levels would be operated primarily for water supply and flood

control. The upstream and downstream streamf low gages and upstream watershed
rainfall and snow water-content measurement locations should be reviewed to
ensure that sufticient data are available for proper operation of Baldhill
Dam as an integral part cf the overall plan. Project lands should he manayed
in accordance with the wildiife plan developed to ensure adequate mitization

measures for wildlife habitat losses.

The levees and diversion at West Farjo/Riveiside and the flood diversicn
channel from Horace to West Fargo would be operated and maintained by the
local sponsor in accordance with regulations prescribed by the Secretary of
the Army. Appropriate adjustments in the stream gaxing stations from Findred
through West Fargo should be made to ensure proper tor<casting and project
operation.

PLAN ACCOMPLISHMENTS

The selected pian vepresents a comprehensive approach te reducing flouod
danages throughout the lower Sheyenne River basin while recognizing the
enviropmental, social well-being, economic, and implenentability comstraints
aud considerstione. The accomplishments of the pian are both tangible and

intangzidble.

The tangible acconplishments of the selected plan are measured nd presented
as reductions in {locd flows, flocd levals, and floud damajes and alsc as the
bencfits to hnmes, businesses, people, and acres of agriculeural laad. ladle 7 ¢
sunmarizes the effectiveness of the sclzcted plan {n reducinz floud danzjes
at the various locations throughout the basin as measured by the dbone! {13 resule-

ing only from the following comaponents:

Raice of 2aidhill Dam.

Levees and diversion at West Fargo/Riverside.
Flood diverston channel - Brrace to West Fargo.
Control of drainsge.

Control ¢f privatc levee construction.

C

Floodplain regulations.
913 {k 3/83)
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Overall average annual flood damages in the basin would be reduced about

78 percent. The damages at West Fargo/Riverside would be reduced about 99 per-

cent, and the damages at Valley City about 66 percent. Significant reduc-
tions are achieved through most areas for the more frequent floods such as

the 5-percent chance flcod. For the larger, infrequent floods such as the
1-percent chance flood, significant reductions are provided mainly at Valley
City and West Fargo/Riverside. Additional benefits from the raise of Baldhill
Dam can be quantified in the reach from Kindred to West Fargo. Implementation
of other components such as Dead Colt Creek Dam, ring levees at farmsteads and
residences, and upstream wetland floodwater storage could further reduce flood
damages teo existing developments. The enforcement of floodplairn regulations
throughout the basin would reduce the growth of future flood-damageable develop-
ment. Damages sustained from a flood of the magnitude of the standard project

flood would be less with the plan than without the plan.

Table 18 summarizes the effects of the selected plan on floud flows and

flood levels at several key locations in the basin, inciuding the major flood

damage centers. At Valley City, Lisbon, and Kindred, flood flows and levels
would be reduced as 3 result of the raise of Baldhill Dam. The flood diver-
sion channel from Horace to West Fargo would reduce the river levels in that
reach of the river. At West Fargo and Riverside, the flows and stages would
be similar to existing conditions; the flood protection at West Fargo/River-
side would be provided by the levees. Figures 7, 8, and 9 illustrate the

effects of the plan at Valley City, West Fargo, and Horace, respectively.

Flood flows and levels would be reduced additionally along the Sheyenne
River from implementation of the Dead Colt Creek Dam. These reductions would
come on the first peak and would occur from the confluence of Dead Colt Creek
";‘ and the Sheyenne River downstream to the mouth of the Sheyenne River. Addi-
tional reductions would also result from implementation of the wetland storage

i | alternative.

About 16,000 persons, 3,000 homes, 21 businesses, and 115,000 acres of i

agricultural lands would benefit.

95 (R 12/83)
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Table 18 - Summary of effects of selected plan on flood flows and £lood stages(l)

1979 flood 1969 fload 1966 flood l-percent chance flood(“i
Lischarze Stage Discharge Stage Discharge Stage Discharge Stage
. . (ets) , P
-?\g?t}ogm 2 {efs) (efe) (cfs) tefs) fefs) (cfs) (cfs)
Lake Ashtabula
Existing conditions - 1268.55 = 1267.50 —-- 1267.90 == 1269.3
With plan - 1271.6 - 1270.) - 1268.3 == 1272.8
Valley City
Natural conditions 10,250 23.0 S, 380 18.5 3,800 16.0 10,900 23.5
Existing conditions 4,900  18.86¢3) 4,520 17.62 3,350 15.27 9,400 22.4
With plan 3,720 15.8 3,420 15.2 1,670 9.9 71,1004 29,49
Lisbon
Natural conditions 8,760 19.9 8,200 19.6 3,900 15.4 14,100 22.1
Existing conditions 4,800 17.38 4,380 16.54% 4,260 16.23 10,300 20.9
with plan 3,780 15.1 4,050 15.7 2,700 12.2 9,800 2C.5
Kindred
Natural conditions 7,920 23.6 8,000 23.6 3,700 19.3 13,600 26.0
Existing conditions 4,160 21.01 4,690 21.54 3,380 20.16 11,800 25.0
With plan 4,000 19.99 4690 2.5/ 2,800®  16.4®) 11,8008 25.0(®
Horace .
Existing condi:iuns(‘) 3,450 915.85 3,000 915.5 3,000 915.1 4, 500 916.9
~izh plan 1,800 912.25 1,800 912.25 1,660 911.7 2,150 913.2
west Fargo
Falstineg conditions 3,480 22.12 3,060 21.70 3,110 21.0% 4,000 26.0
ol 0 1,680'"  22.12® 3.060® 21708 3110 2105 (000®  20.0'®
(1) The eftects are presentad for three historic and one synthetic flood at the USGS gaging stations. Three

conditions are recognized:

(4) Natural conditions - estimated flood flows and stages that would occur {f Baldhill Dam hnd not bueer

butlt.

(b) Existing conditions - measured flood flows and stages.
reflect the hydrology developed for this study; chese values are subject to change.

(¢) With plan - anticipated effects with the raise of 8aldhill Dam, levees and diversion at Vest Fargo/

For the l-percent chance flood, the estimates

Riverside, flood diversion channel from Horace to West Fargo, multinlie-purpose Deai Colt Creek Dan. control of

drainage, and control of private levee construction.

(2) Approximate values as currently adopted: subject to change.
Official gage records were discontinued in 1975.

5 t3) Approximate values at USGS gage.

b s L e

hovavar, these effects vere not accounted for in the astimates.

& (7) Unottficiai wta{f gase 3t bridge crcssine in Horace.
k' near Horace or f(rom a rating curve relatiouship to the Kindred gage.
e .
3

$

; or a potential decrease in {lovs and stages.

4
3
" 96
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(8) The Horace to West Fargo Jiversion could slightly increase the peak flood stage at West Fargo under
certatn conditions. However, the Desd Colt Creek Jam would reduce flocd flovs and levels during the
first peak. The net eifect at the West Fargo stage would be either "no change” from etisting conditions

The effects of other plan coasponents ar> nor included.

(%) Maximum reduction of flows at Valley City through operation of Baldhill Dam primsrily for Valley Cicy
would resule (n a l-percent chance discharge of 5,650 ¢fs.
(3) A stage of 18.7 would correspond to s discharge of 5,630 cfs.
() With plan conditions should be lover becsuse of the effects of Desd Colt Creek Dam on the first peak;

Discharge values are based on measurements taken




Although the tangible effects are the principal items considered in
the evaluation and decision-making process and are the most readily measure-
able for use in cumparing various measures, the intangible effects of the

plan are perhaps as important to the people in the region. The comprehensive-

ness of the plan for addressing the basinwide flood problems and the joint
commitment by Federal, State, regional, and local interests would reduce the
threat of floodwaters to the health and safety of floodplain residents. The

disruptions in communitv programs caused by flooding would be reduced. The

sense of crisis that exists throughout the basin during a flood would be con-

verted more toward a sense of planned actions and response.

4 An overview of the plan accomplishments by major communities and reaches

of the river is contained in table 19.

3
3
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Table 19 - Overview of plan accomplishments by community or reach of river

& Community Plan accomplishments
Y Valley City Flood levels for most floods reduced to nondamaging

or manageable levels. The base flood level would
be reduced by at least two feet. The area of the

city subjected to development restrictions because

of floodplain and/or floodway classification would

be reduced.

Lisbon Flood levels would be reduced from 1/2 foot to 4
feet for any given event, depending on the magnitude

and runoff characteristics of each flood.

Horace Flood levels would be reduced by about 3 feet for

‘fr most floods.

West Fargo/Riverside The area of the cities protected by the levees
(essentially the entire area of both communities)

would be removed from the floodplain classification.

Rural areas/reach of river

Baldhill Dam to river Flood levels caused by runoff from the drainage area

mile 150 (near Lisbon) above Baldhill Dam could be substantially reduced;
greatest reductions would be near Valley City and
Baldhill Dam.

River mile 150 (near Lisbon) Flood levels of the second peak weculd be reduced
to Horace substantially as a result of the raise of Baldhill
Dam. Flood levels of the first peak would be re-
duced some by flood control storage in Dead Colt
Creek Dam.

»
3
K

Horace to West Fargo Fiood levels along the Sheyenne River between Horace
and West Fargo would be reduced by about 3 feet for
most floods. The area west of the diversion chan-
nel alignment would have incidence of flooding re-
duced by flood storage behind Baldhill and Dead

Colt Creek Dams.

(R 3/83)
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Rural areas/reach of river

West Fargo to mouth of Sheyenne

River

(R 3/83)

Peak flood levels basically unchanged although the
Deud Colt Creek Dam may reduce the peak. Nonpeak
flood levels, especially during the second peak,
would be reduced by the raise of Baldhill Dam.
Residential and other developments could be

protected from flooding by ring levees or other

nonstructural techniques.
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SUMMARY OF EFFECTS

An assessment and evaluation of the effects of the entire selected plan
considering all components would be beneficial. However, uncertainty as to
degree of implementation with several of the components scheduled for non-
Federal or other Federal agency responsibility requires that the primary

assessment and evaluation consider only the following components:

e Raise of Baldhill Dam.

e Levees and diversion at West Fargo/Riverside.

® Flood diversion channel - Horace to West Fargo.
e Control of drainage.

e Floodplain regulations.

e Control of private levee construction.
ECONOMIC EFFECTS

The economic effects of the plan includ. the benefics and costs. The flood
damage reduction benefits of the plan are presented in table 20. An estimated

$22,431,600 in benefits would accrue on an average annual basis.

The cstimated costs for those components designated vor implemertation by

the Corps of Engineers with the assistance and cooperation of non-Federal sponsors

are presented in table 20.

The cvsts and benefits presented represent evaluations and computations

based on October 198] price levels and an interest rate of 7 5/8 percent.

103 (R 3/83)
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Table 20 - Summary of economic effects of selected plan _

Average Average Benefit
First cost 1
1) : ) annual(z) annua (3)cost

Component Federal Non-Federal _Total _costs ~° benefits ~“ratio
Levees and diver-

sion at West

Fargo/River- (4) N
side $9,100,000 $8,100,000 $17,200,000 $1,529,900 $19,595,000 12.8
Flood diversion

channel from

' 'race to (4)

West Fargo 3,975,000 4,125,000 8,100, 000 706.300 1,383,000 2.0
Raise of Bald-

hill Dam 9,100,000 ¢?) . 9,100,000  767.700¢>)1,453,600'®1.9
e 22,175,000 12,225,000 34,400,000 3,003,900 22,431,6007)7.5

(1) Kbﬁdffidﬁméﬁtldf.Eégis to Federal and ncn-Federal interests were based on
traditional cost-sharing policies.

(2) Includes annual operation and maintenance costs of $46,000 for levees and
diversions at West Fargo, $25,000 for the Horace to West Fargo diversion, and
$10,000 additional at Baldhill Dam.

(3) Benefit estimates are separated by component using the assumption that the
levees and diversion at West Farpo would be first in-place, the flood diversion
channe! from Horace tuo West Fargo would be second in-place, and the raise of Bald-
hill Dam would be third in-place.

(4) Costs of lands, cascments, snd rights-of-way are included as a portion of this
cost.

(5) Includes the costs allocated to flood contral only. The total first cost of
constructfon tu current criteria for a 5-foot raise of Baldhill Dam {s estimated at
$31,100,000, of which $:2,000,000 is upportioned to Dam Safety Assurance.

(6) includes only readily quantifiable benetits from Baldhill Dam to about river
mile 125 near Anselm. Additional benefits are creditable in the reach from river
mile 125 to West Fargo; however, these were not quantified.

{7) An additional $46,50C annual savings in flood insurance administration

costs at West Fargo and Riverside is creditable as benefits but is not included
here.

(R 12/81) 104




The levees and diversion at West Fargo/Riverside have an estimated first
cost of $17,200,000 and a separable benefit-cost ratio of 12.8. The flood
diversion channel from Horace to West Fargo has an estinmated first cost of
$8,100,000 ana a separable henefit-cost ratio of 2.0 when the diversion
is considered functioning in addition to the levees and diversioun at West
Fargo/Riverside. The apportioned first cost for flood control with the raise
of Baldhill Dam is $9,100,000. The entire first cost to raise Baldhill Nam
5 feet constructed to current-day criteria would be about $31,100,000. !owever,
as part of the Major Rehabilitation and the Dam Safety Assurance Programs,
Baldhill Dam is scheduled for major structural upgrading because of insatficient
spillway capacity. The estimuted cost to accomplish the neceded structural
upgrading is $22,000,000. The remaining $9,100,000 is apportioned to flood
control. The benefits attributable to the additional flood control storage
at Baldhill Dam exceeded $1,453,600 on an average annual basis. Flood control
benef fts of this magnitude can be readily quantified vhen considering the
211dhill Dam actiny alone in the reach from Balahill Dam to river mile 125

near Anselm.

Additional benetits can be credited to the Baldhill Dam raise in the
reach from river mile 125 to West Fargo byt were quantified in only a pre-
liminary manner and were not included in the tahulation. These additional
benefits couid range f{rom $500,000 to S800,000 {f the raise of Baldhill is
considered after the Dead Colt Creek cam is built and prior te implementation

of the flood diversion channel from Horace to West Fargo.

The overall plan is economically justiried with a benefit-cost ratio of
7.5, and, as shown in table 20, the major components cof the plan are algo
incrementally justified. Additional devail on the cost estimates can be ‘ound
in Appendix J, Cost Estimates, and additfonal detail on the estimate of {lood
control benefits can be found in Appendix ¢, Economic Analysis - Floud Damapes

and Benelits.

COST SHARING

The coat sharing between Federa]l and non-Federal isnterests for the raise
of Baldhill Dam, the levees and diversiu:a at West Fargo/Riversiue, and the

flood diversion channel cannot be dete:=zined at this time.

105 (R 12/RY)
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Table 20 presents a cost~sharing distribution based on traditional
cost-sharing policies. These policies state that for major reservoir projects 1!
where the benefits are widespread the costs allocated to flood control are
a Federal responsibility. For local protection projects such as levees and
tleod diversion channels, the non-Federal sponsors are responsible for all
lands; easements; rights-oi-way; and all alterations and relocations to utili-
ties, streets, bridges, buildings, storm drains, and othar structures and
improvements. Changes to railroad bridges and approaches are a full Federal
cxpense in both cases. Tne non-Federal sponsors are also required to operate
and rmaintaipn the local prorection projects after completion. Using the traditional
cost-sharing tormulas, the non-Federal share of the first cost would be about
$12,225,000 at the current estimate of project cost. The cperation and main-
renance costs o the levee and diversion projects are estimated at $46,000
annually tor the levees and diversion channel st West Farpo/Riverside and

n

$25,0600 annually tor the fiocod diversioin channel trom Horace to West Faryo,

A possible a'ternative to the traditional cost-sharing policies which
have been discusscd with nom-Federal interests was a uniform percentaye ot the
tlood control portion ot the zonstruction cost assigned to the non-Federal
sponsor. I' 35 percent of the construction cost were the respensibility

ol the non-Yedera! sponsor, the non-Federal share would be $12,040,000.

ELVIRUGNGENTAL CONSIDRERATIONS

The plan would provide net beaelits to the ervirenmoatal quality acconnt,
Phe levees ang diversion ot west Fargo/Riverside and the tlood diversion chan-
ael trom lierace to West Fargo sith the grassed arcas and selected arcas of
shelterbelts would fmprove the enviremerri ! quality in the arca. The raise

of Baldhill Dam would have sume limited adversc effccts because of temporary

flooding of woodlands and other habiZazo; howowe, the fish and wildlife
mitigation features of the project as well as several potential enhancement

featurex vould provide net environmental bencifts. Some of the more wignifi-

cant potential enhancement opportunities at Baldhill Dam are: (1) the creation ;
of shallow marsh {mpoundments at the upper end of lLake Ashtabula with manage- ?
ment of water levels {n the mavanes for fish and wildlife, (2) the controlling ]
of grazing on project l!ands, and (1) the opportunity to modify slightly the ;‘) ; F
regulation of lake lewls and discharges to reduce the magnitude of drawdowns "!
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for flood control during the winter months in years of anticipsred light to
moderate runoff. The control of drainage, floodpiain regulation, and control
of private levee construction should result in some slight positive environ-
mental effects from the greater consideration given to environmental values

associated with drainage and flocdplain development,
SOCIAL WELL-B" © CONSIDERATIONS

The plan would provide net benefits to the social well-being account. The
improvements to the quality of life for over 15,000 persons greatly over-
shadow the adverse effects to those persone relocated or otherwise affected.
Virtual elimination of flood threat to residents of West Fargo/Riverside and
major reductions in the flood threat to residents of Valley City and other
parts of the basin would significantly improve the physical and mental well-
being of these people. About 3,300 acres of land would be dedlicated te public
use, and about 100 cabins and residences, 2 bLusinesses, 6 farmsteads and 2
church camps would have to be acquired. Most of the property acquisition
is associated with the raise of Baldhill Dam. Although the numbers of persons
that would be relocated and acres of land that would be acquired give the
appearance of a significant social impact, most of the structures involved
are lakeshore cabins. These cabing are used periodically throughout the
summer and other suitable locations may be available around the lake. luch
of the land around Lake Ashtabula is marginally useful as cropland because
of steep slopes and low productivity. Several landowners at the upper end
of Lake Ashtabula would be significantly affected by acquisition of their
lands. The Uniform Relocation Assistance and Real Property Acquisition
Policies Act of 1970 w.:1d be applied for all properties acquired, thus
ensuring that any adverse impacts would be minimized. Replacement housing
benefits provided for under the act would be applied only to those primary
residences acquired. Incorporation of the ring levécs. wetlands, and Dead
Colt Creek Dam components would provide additional sccial well-being beneffits
and have some additional impacts. The net effect of these components woulg

be beneficial.
COMPLIANCE WITH FEDERAL LAWS AND EXECUTIVE ORDERS

Executive Orders and Congressional acts have been used {n the planning

and decinion-making process and in the {inal development of the alternatives,
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including the selected plan. Au assessment was made of the compliance of

the selected plan with these acts and exdcutive orders. Table 1 in the
Environmental Impact Statement displays a list of environmental protection
statutes and requirements and the degree of compliance of the selected

plan. The selected plan is in compliance with these statutes and require-
ments. Compliance with the following acts and executive orders is discussed
below: Executive Order 11990, Protection of Wetlands; Executive Order 11988,
Floodplain Management; Executive Memorandum, Prime and VYnique Farmlands;

and the Endangered Species Act of 1973, as amended.

Ixecutive Order 1199C, Protection of Wetlands, 24 May 1977

The Shevenne River basin contains many important wetlands. In fact,
rost of the basin, especially the upper portion, is located in the "Prairie
Pothole Region" and is considered significant waterfowl production habitat
for the North American continent, Because of this fact, wetlands protection
and enhancement is a planning objective and various alternatives have been

formulated and evaiuated to protect these values.

Virious features of the selected plan would affect wetlands.
The most noticeable adverse effects would result from the 5-foot raise of the
flood pool of Lake Ashtabula., However, these impacts are not considered signi-
ficant bhecause the wetlands are located at the upper end of the existing permanent
pool and are expected to remain in the same general location without a drastic

change in total acreage.

Various measures have been included in the selected plan to protect and
enhance the wetlands of the basin., These measures include creating subimpoundments
at Lake Ashtabula, restoring wetlands and on-land storage of water, and the

control of future wetland drainage.

The selected plan is considered to be the most responsive to the planning
objectives and would not result in unacceptable impacts on the envircnment or

wetlands.
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Executive COrder 11988, Floodplain Management, 24 May 1977

This executive order requires Federal agencies to recognize the signifi-
cant values of floodplains and consider the public benefits that would be realized
from restoring and preserving flocdplains. The principal purpose of this study
was to evaluate various methods of reducing flood damages, and, since the con-
clusions and recommendations of this study do affect and propose changes in

floodplain uses, the significant values of the flooc¢nlain must be recognized.

The actions proposed for non-Federal cor other Faderai agency implementation

{ are as important in their effects as the three actions proposed for implementa-
tion by the Corps of Engineers. Table 21 presents the summary assessment of the
proposed plan components considering Executive Order 11988. The components
would provide both potential beneficial and adverse effects on the natural

and beneficial values of the floodplain. Wherever possible, actions have

been taken to preserve or improve floodplain values and minimize any potential
adversze effects. The residual adverse effects would be relatively minor. The
net effect of the plan would be beneficial because the plan would reduce flood
damages in the basin, recognizing the flood hazards of the basin, and would
provide information on ways to preserve the natural and beneficial values

of the floodplain. The proposed plan of action represents the most practical

alternative plan for management of the Sheyenne River floodplain and would

comply with Executive Order 11988.

Executive Memorandum, Analysis of Impacts on Prime and Unique Farmlands in EIS,
CEQ Memorandum, 30 August 1976

Much of the basin, including the floodplain, upland areas, and the Red
River Valley downstream of Kindred, is classified as prime farmland, (See
plates D=6 through D~9 in Appendix'U for their location.,) The diversion struc—
tures would be constructed in areas designated as prine farmland. Secondary
impacts would result from increased development because of reduced flooding.
The commitment of prime farmland to the construction of flood damage reduction

structures is considered an acceptable tradeoff and use of the resource.
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Public Law 96-159, Endangered Species Act of 1973, as Amended

In accordance with the Endangered Species Act, as amended, coordination
with the U.S., Fish and Wildlife Service was conducted to determine the presence
of any species included on the Federal list of endangered or threatened species
in the study area and any impacts the proposed plan could have on endangered
or threatened species. The peregrine falcon and the bald eagle were the species
found cn the lists. The selected plan components should have no adverse ef-

fects on the continued existence or critical habitat of either species.

PLAN IMPLEMENTATION

Implementation of the selected plan requires coordinated actions by
Federal, State, regional and local interests. The degree of participation

by each interest varies from one plan component to the next.

INSTITUTIONAL REQUIREMENTS

No new institutional entities have to be formed to implement the
selected plan. However, several modifications to the authorities and/or
jurisdictional boundaries of some institutions could improve the relative
ease of implementation. The important institutional requirements for each

plan component will be discussed.

The Corps of Engineers would implement this component with participation
of the local sponsor. The alignment of the levees and diversion channel at
West Fargo and Riverside is only partially within the city limits of West
Fargo and Riverside. For land acquisition and operation and maintenance
of the project. either arrangements between the cities of West Fargo and
Riverside and the Scutheast Cass Water Resource District may have to be
made, the city limits may have to be expanded to include the total align-
ment, cr some other suitable arrangement may have to be macde to ensure
that the local sponsor has the legal capability to fulfill the items

of local cooperation.
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The local sponsors of the project have the capability of fulfilling
their obligations; however, additional detail on the relationships of 4

the local sponsors will be needed before implementation.

The non-Federal sponsor would be required to operate and maintain

this plan component.

Flood Diversion Channel from Horace to West Fargo

The Corps of Engineers would implement this plan component with the
participation of the non-Federal sponsors. The Southeast Cass Water
Resource District has the authority and capability to fully implement the
non-Federal responsibilities of this plan component. The non-Federal

sponsor would be required to operate and maintain this plan component.

Raise of Baldhill Dam

Although some of the local cooperation items, such as regulation of
drainage and floodplain regulations, relate to the raise of Baldhill Dam,
no specific responsibilities of this plan component fall to non-Federal
interests, with the possible exception of cost sharing. If cost sharing
is required for flood control, the North Dakota State Water Commission has
the capability to provide the non-Federal share. The Corps of Engineers

would implement and operate and maintain the modified Baldhill Dam project.

Regulation of Drainage and Regulation of Levee Construction

The North Dakota State Water Commission, in conjunction with the
water resource districts, has the authority and capability to regulate
drainage and levee construction as described in the selected plan. The
ability to provide uniform and effective regulation of drainage and levees
would be improved if the boundaries of the water resource districts were
watershed boundaries rather than political boundaries. Implementation of

these plan components is the responsibility of the non-Federal sponsor.

ST WG S
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Floodplain Regulations

* The cities, townships, and counties have the authority to regulate
the floodplain. Regulation of the floodplain is coordinated through the
North Dakota State Engineer. The State of North Dakota encourages the
adoption and enforcement of floodplain regulations. The passage of
additional legislation would further guarantee that the regulations would
be enforced throughout the basin. Implementation of this component would

be the responsibility of non-Federal interests.

The North Dakota State Water Commission, Ransom County Water Resource
District, and other non-Federal agencies and interests have the authority
| and capability to implement this component. Although a part of the selected
] plan, this component is not part of the plan recommended for Corps of

Engineers participation.

¢§ Ring Levees at Farmsteads and Residences

4 The Corps of Engineers, Soil Conservation Service, North Dakota State
Water Commission, and water resource districts have the authority and

capability (subject to funding) ro evaluate the merits of this option and
develop a plan for implementation. Actual implementation authorities fall

only with the Soil Conservation Service and non-Federal interests. However,
the specific authority and the justification to implement a plan for the
designated reaches of the Sheyenne River would have to be prepared for

i'i Soil Conservation Service and non+Federal interest participation. The

Southeast Cass Water Resource District has the non-Federal jurisdictional

o capability for implementation of this plan component. Although part of
: the selected plan, this component is not part of the plan recommended for
» Corps of Engineers implementation.
3
Restoring Drained Wetlands and/or Increasing the Floodwater Storage Capability i
of Existing Wetlands %

‘h} The Fish and Wildlife Service and Bureau of Reclamation potentially

have the authority at the Federal level to participate in development of

113
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this component. At the non-Federal level, the North Dakota State Water
Commission and water resource districts appear to have the authority to
develop such flood control measures. However, a coordinated effort by
non-Federal interests and the other Federal agencies would be needed

to initiate implementation. Although part of the selected plan, this
component is not part of the plan recommended for Corps of Engineers

implementation.
DIVISION OF PLAN RESPONSIBILITIES

The responsibilities of implementation of the recommended plan fall to
the Corps of Engineers as the Federal agency and to the North Dakota State
Water Commission, the water resource districts (particularly Southeast Cass
Water Resource District), and the city of West Fargo and other communities

as the non-Federal entities.
Local Cooperation Requirements

To ensure proper functioning of the selected plan and a wise invest-
ment and use of Federal funds with implementation of the raise of Baldhill
Dam, levees and diversion channel at West Fargo/Riverside, and flood diver-
sion channel from Horace to West Fargo, the non-Federal sponsor will be re-

quired to fulfill the following items of local cooperation:

1. Provide without cost to the United States all lands; easements;
rights-of-way; relocations of utilities, highway bridges, roads, and sewers;
except as otherwise warranted for special resons, as determined by the
Chief of Engineers to be necessary for the construction, operation, and
maintenance of the levees and diversioﬁ at West Fargo/Riverside and flood

diversion channel from Horace to West Fargo.

2. Prescribe and enforce regulations to prevent obstructions or en-
croachments on channels, floodplain and floodway areas, and ponding areas
that would reduce their flood-carrying capacity or hinder the operation
and maintenance of the projects and/or compromise the level of protection

provided by the projects.
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3. Regulate private and non-Federal public levee construction along
the Sheyenne River to ensure that construction of levees would not signifi-

cantly affect flood levels and/or potentially increase flood damages either

upstream or downstream.

4. At least annually inform affected interests of the limits of the
protection afforded by the project.

5. Maintain and operate the flood diversion channel and levee portions
of the project after completion in accordance with regulations prescribed

by the Secretary of the Army.

6. Regulate drainage activities in the watershed to ensure that flood
frequencies and discharges are not increased or that the effectiveness of the

projects 1s not adversely affected.

7, Publicize floodplain information in the areas concerned and provide
this information to zoning and other regulatory agencies for their guidance
and leadership in preventing unwise future development in the floodplain and
in adopting such regulations as may be aecessary to ensure compatibility be-

tween future development and protection levels provided by the projects.

8. Hold and save the United States free from damages that may result
from construction and maintenance of the project, not including damages which

are the fault of or are caused by the negligence of the United States or its

contractors.

The local sponsor's provision of these items would be credited toward
the non-Federal share of the construction cost, with the non-Federal share
and necessary financing arrangements to be determined as satisfactory to -
President and Congress. As part of the traditional cost-sharing policies,
non-Federal interests would provide the lands, easements, etc., for local
protection projects, as in the case described above. However, if the
Presid2nt and Congress adopt a change in cost-sharing policies that involves
a uniform percentage of non-Federal sharing of the construction cost, the

izems that the non-Federal interests have provided would be credited toward
their share.
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Regulation of private and non-Federal public levees along the entire
Sheyenne River is importar to proper functioning of the plan. However, the
reach of the Sheyenne River from Kindred to West Fargo is the most important,
because uncontrelled levee construction in this reach could significantly
increase flood stages and flood damages at West Fargo, and could jeopardize

the effectiveness of the proposed levee and diversion channel project.

Although the relocations of utilities, rcaus, bridges, etc., are generally
the local sponsor's responsibility, under some special circumstances the
modifications would be considered a Federal cost and responsibility within
the traditional cost-sharing policies. An example of a modification in this
category would be a water line that would pass under a project levee and that
wouid jeopardize the level of protection or the integrity of the project if
this line fails. This situation plus others, as determined appropriate by
the Chief of Engineers, would constitute a special reason for including the

item as a Federal rather than a non-Fedeval cost.

Before construction of the recommended plan begins, the non-Federal
sponsors will have to enter into a leewal and binding agreement with the
Corps of Engineers that they will provide these items of local cooperation,
including the appropriate share o1 the costs.  The non-Federal sponsors
will have to comply with all appropriate Federal laws and regulations in
their role of implementation and/or operation and majntenance of the
plan components, including the Uniform Relocation Assistance and Real
Property Acquisition Policies Act ot 1970 ard Section 601 of Title VI

of the Civil Rights Act of 1964,

Acquisition of lands, easements, and ripghts-of-way tor construction
and subsequent maintenance ol the project would have to comply with the
applicable provisions of the Unitorm Relocation Assistance and Real Property
Acquisition Policies Act of 1970, Public Law 91-646, approved 2 .Janaary 1971,
and affected persons would have to be informed of the pertinent benefits,

policies, and procedures in connection with this act.

Section 601 of Title VI of the Civil Riphts Act of 1964 (Public Law
88-1352) and Department of Defense Directive 5500.11 issued pursuant thereto
and published in Part 300 of Title 32, Code ot Federal Repgulations, would
have to be complied with in connection with the maintenance and operation

of the project.
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Cost Sharing

The non-Federal share of project costs will be paid by the non-Federal
sponsors. The non-Federal sponsors will include the North Dakota State
Water Commission, Southeast Cass Water Resource District and city of West
Fargo. Other cities, counties and water resource districts may also be
involved. Because a specific cost-sharing policy is nor being recommended
in this report, the amounts and/or categories of cost for the plan and plan
components to be provided by the non-Federal interests cannot be presented.
However, on the basis of information available on cost sharing, the North
Dakota State Water Commission has indicated its willingness to work with
local government entities to provide the needed items of local cooperation
including the non-Federal share of the costs as ultimately determined when

the project is authorized by Congress.

Responsibilities

The North Dakota State Water Commission, Southeast Cass Water Resource
District, and city of West Fargo are the principal non-Federal sponsors.
Other non-Federal interests may also become involved with non-Federal
sponsorship of portions of the plan; however, their specific roles and
involvement will be defined at a stapge closer to implementation and
when the cost-sharing for the plan is set. The Fish and Wildlife Service,
although not having a specific role with implementation responsibilities,
has provided the required Coordination Act Report which gives its recom-
mendations to minimize and mitigate for projected losses to fish and wild-
tife habitat.

North Dakota State Water Commission - The Commission supports the sclected
plan and has {ndicated its willingness to work with Jocal governments to
provide the required items of local sponsorship. A letter from the Com-

mission {s in the comment-response section of the Enviionmental Impact

Statement.

Southeast Cass Waler Resource District - The Southeast Cass Water Rescurce
District supports the sclecied plan and has expressed its willingness to
work with the North Dakota State Water Commission to provide the required
items of local cooperation. 1lts letter of support is presented in the

comment-response section of the Environmental Impacti Statement.
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Environmental Impact Statement.

City of West Fargo - West Fargo supports the selected plan and has
expressed its willingness to work with the North ;akota State Water
Commission to provide the needed items of local cocperation. Its

letter of support is presented in the comment-response section of the

U.S. Fish and Wildlife Service - The Bismarck Field Office of the U.S. Fish

and Wildlife Service

resources that would
will be incorporated
fv tions and the method

plan is presented in

implemented.

be affected by the selected plan.

into the selected plan.

believes the selected plan has merit and should be

I1: has recommended mitigation measures for fish and wildlife

Its recommendations

A summary of the recommenda-

of incorporating the recommendations into the selected
table 22.

The complete text of rhe Coordination

Act Report is presented in Appendix N.

Table 22 - Summary of fish and wildlife mitigation recommendations of the

Fish and Wildlife Service and method of incorporation into

__selected plan

Recommendation

1.

(R 3/83)

Replace affected fish-

rearing ponds

Replace hatchery build-
ing at Baldhill Dam

Initiate study on creat-
ing marsh impoundments
at the upper end of

Lake Ashtabula

Develop an interagency
plan to control feedlot
runoff and cattle access
to the upper reaches of

the Sheyenne River

.. Method of incorporation
These ponds would be replaced as either a part
of the Dam Safety Assurance Program or as a

part of the raise of Baldhill Dam.

This building would be replaced as either a
part of the Dam Safety Assurance Program or

as a part of the raise of Baldhill Dam.

Further studies are planned during the next
stage of preconstruction planning or possibly

under the operation of the existing project,

St. Paul District would coordinate and cooper-
ate with other agencies in developing a plan
The lead

agency would be an agency other than the

to control nutrient-laden runoff.

Corps.



————

Table 22 - Summary of fish and wildlife mitigation recommendations of the

Fish and Wildlife Service and method of incorporation into

selected plan (continued)

Recommendation

Method of incorporation

5. The Corps should purchase
450 acres of existing wild-
life habitat or, if suit-
able lands are available
within project bcundaries,
the Corps should manage
these lands for wildlife

purposes

6. Project lands, when
appropriate, should be
dedicated to fish and
wildlife management
purposcs and admninis-
tered under a general
plan in accordance with
Sections 3 and 4 of the
Fish and Wild}ife Coordi-

nation Act.

Sufficient lands would be purchased and/or
managed to ensure that the projected losses

to wildlife habitat would be mitigated. Up to
450 acres outside of project lands would be
considered for purchase if nceded. The amount
to be purchased and managed would be determi~cd
after a more detailed evaluation of specific
land requirements and identification of the
project take-line. Acquisition of additional
lands fcr mitigation would be kepc to a minimum
by managing project lands as much &as practical.
I1f additional lands outside the project take-
line are needed, lands not coutiguous with
project lands would also be considered, includ-
ing potentially suitable lands near the Sheyenne

National frasslands.

A general plan for management of project lands
wouid be develuped after acquisition. Appropri-
ate and suitable lands would be identified for
fish and wildlife mznagement. Scctions 3 and

4 of the Fish and Wildlife Coordination Act
would be consulted in the development of the

land management plan.

(1) The recommendations are summarized in this table; the complete recommenda-

tion is contained in Appendix N, Fish and Wildlife Coordination Act Report.
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SUMMARY OF COORDINATION, PUBLIC VIEWS, AND COMMENTS

The coordination of the selected plan presented in the review draft

Phase I General Design Memorandum and Envirommental Impact Statement, Shey-

enne River, Nc-th Dakota was accomplished through public meetings, distribu-

tion of the draft report, and agency coordination meetings. The review and
comment period was January through August 1982. The minutes of a public
meeting held on 28 January 1982 in Fargo, North Dakota, to present the
selected plar are contained in Appendix A. Letters of comment received

in response to the selected plan and the review draft report are printed

in the Environmental Impact Starement or the technicul appendixes. Table

23 contains a list of all agencies or interests sending in letters of commert,
a synopsis of their comments, and the location in the report where a copy

of the letter can be found.

The letters of comment received can be grouped into four types, on the

basis of the nature of the comments:

1. Support for the proposed plan - Letters of support were received

from the North Dakota State Water Commission, city of West Fargo, and South-
east Cass Water Resource District -- the principal non-Federal interests
required for local sponsorship. Several interests represented on the Lower
Sheyenne River Citizens Committee also provided general letters of support.
However, several other Committee members provided letters of support for the
plan except for the raise of Buldhill Dam. The support for the plan seemed
to be based on the comprehensiveness of the plan and the general meeting

of the objective of reducing flood damages in the basin with a minimum of
adverse social and environmental impacts. Those members which qualified
their support of the plan by not supporting the raise of Baldhill Dam
included representatives from the Barnes County area, the Griggs County
area, and the area potentially affected by the Kindred Dam. Although the
North Dakota Department of Human Services endorscs the selected plan, most
agencies did not support or endorse the plan. Some indicated their approval
of a plan other than the Kindred Dam but did not specifically support or

endorse the seiected pian.
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2. No major objections - No Federal or State agency that commented on
the selected plan had any major objections to the plan. The Enviro;mental
Protection Agency gave an LO-1 rating to the proposal, which signifies a
lack of objection to the proposal and that the information presented is
adequate for decision making. Some concerns were raised by several agencies
on specific project features and impacts; however, these concerns were either

responded to in the EIS or the report was modified to reflect the cvncernms.

3. Opposition to the raise of Baldhill Dam - A substantial amount of
opposition was expressed regarding the proposed raise of Baldhill Dam. This
opposition was expressed largely by landowners at the upper end of Lake
Ashtabula, friends and neighbors of these landowners, property owners around

the lake, and persons having an association with the Cooperstown Bible Camp.

The property owners, including the Cooperstown Bible Camp and the Wesley
Acres Church Camp, are concerned with the potential adverse effects on
their interests from the purchase of their.property for the raise of Bald-

hill Dam for flood control.

Several other groups and interests -- including Barnes, Griggs, Traill,
and Steele Counties; the Sheyenne Valley Association; the North Dakota
Wildlife Federation, and others -- have indicated they did not believe
the benefits to be gained by the raise of Baldhill Dam justified the cost

of raising the structure.

4. Oppositivn/concern about other portions of the plan - Some people
living north of West Fargo in the Harwood area expressed concern aoout
several aspects of the selected plan, including potential adverse effects
on their area by the diversions, lack of protection for the agricultural
lands north of West Fargo, and lack of a firm program for i{mplementing the

ring levees and other nonstructural measures recommended for their area.

Property owners at the upstream end of the levees and flood diversion
channel around West Farzo near the inlet to the diversion channel have .  J
objected to the need for the diversion channel and the use of their land

for ihe project.

(R 3/83)
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Several other interests also offered statements of nonsupport for
some components of the plan, including the flood diversion channel from

Horace to West Fargo and the diversion components in general.

Several comments were received supporting upstream floodwater stor-
age, including the Kindred Dam, with the view that the reservoir storage

alternatives would be more effective in reducing the widespread effects

of flooding.

The comments and concerns of all interests expressed in response to the

selected plan were considered in the process of making the recommendations

contained in this report.
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CONCLUSIONS

After a comprehensive review of the water related problems and needs of
the lower Sheyenne River basin; thorough evaluation of the alternative measures
and plans addressing these problems and needs; and consideration of the environ-
mental, economic, social well-being and implementability aspects of the various

alternatives, I have drawn the following conclusions:

1. The flooding problems of the lower basin are the most significant
water resource problems. While other problems and needs have been identified,
the vverwhelming expression of public sentiment has been for a solution to the

flooding problems.

2. The selected plan provides a comprehensive approach to addressing the
flooding problems of the lower Sheyenne River basin. The plan would reduce average
annual flood damages of the basin about three-fourths and provide a very high
degree of flood protection at the urban area of West Fargo and Riverside. The
selected plan is economically justified, and is implementable. When compared
with other possible alternative plans, the selected plan represents the most
acceptable trade off of economic, environmental, social well-being, and implement-

ability considerations while achieving the objective of reducing flood damages.

3. The levees and diversion at West Fargo and Riverside, the flood diver-
sion channel from Horace to West Fargo, and the raise of Baldhill Dam should be
implemented by the Corps of Engineers subject to the provision of the required

items of local cooperation by non-Federal interests.

4. Significant opposition to the raise of Baldhill Dam (and Lake Ashtabula)
has been expressed by the property owners around Lake Ashtabula whose lands and/
or propecty may be acquired in the implementation of the project. This opposition
inclules a substantial number of churches and individuals associated with the
Cooperstown Bible Camp. The adverse impacts of the raise of Baldhill Dam were
considered in the alternatives evaluation and decision-making process, and the
overall benefits to be provided by the raise of the dam outweigh the adverse

ef fects un the property owners affected.
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5. During future detailed design stage of plan implementation, additional
information will be gathered to provide the best alignments and designs of the
various project features. Some of the levee and channel alignments; specific
features of levee, channel, and dam design; and right-of-way (land acquisition)
requirements should change in a manner to make the plan more acceptable to

those expressing concern or opposition.

6. Floodwater retarding structures on tributaries to the Maple and Shey-
enne Rivers could additionally reduce flood levels along the Sheyenne River
north of West Fargo. These floodwater storage impoundments could be implemented
by non-Federal interests to supplement the selected plan and increase the over-
all reductions in flood damages in the basin, particularly in the agricultural

damage category.

7. A coordinated effort by Federal, State, regional, and local entities
should be followed in the implementation of the selected plan. This coordinated
effort is essential for effective implementation and functioning of the plan.

Commitments by all levels of government will be needed to implement the plan.

8. The multiple-purpose Kindred Lake project, authorized for construction
in the Flood Control Act of 1970 (Public Law 91-611), is no longer considered
to be the most desirable alternative for flood damage reduction in the Sheyenne
River basin. Although flood damage reduction plans using floodwater storage
at the Kindred dam site were developed which would substantially reduce flood
damages and would be economically justified, the level of the adverse social
well-being and environmental impacts rendered the plan less acceptable than
the selected plan and other plans which were carried into the final array of

alternative plans. The authorized Kindred Lake project shouid be deauthorizeud.

Accordingly, it is my decision that the best interests of the puhlic

would be served by implementation of the selected plan.
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RECOMMENDATIONS

I recoumend that the levees and diversion at West Fargo/Riverside and the
flood diversion channel from Horace to West Fargo be authorized for implementa-
tion as a Federal project. I also recommend that the existing project for flood
contruvl and water supply at Baldhill Dam authorized by the Flood Control Act
approved 22 December 1944 (Public Law 78-534) be modified to provide for imple-
mentation of a Federal project for additional flood control. These measures

are as described in this report with such modificaticns as the Chief of Engineers

deems advisable. The total first cost is estimated at $34,400,000. Total annual
operation, maintenance, and replacement cousts are estimated at 581,000, The exact
amount of non-Federal contributions will be determined by the Chief of Engineers
before project implementation in accordance with the following requirements.

Non-Federal interests must agree to these requirements before implementation:

1. Provide without cost to the United States all lands; easements;
rights-or-way; relocations of utilities, highway bridges, roads and sewers;:
except as othervise warranted for specizl reasons, as determined by the Chief
of Engineers to be necessary for the construction, operation, and maintenance
of the levees and diversion at West Fargo/Riverside and flood diversion

channel from Horace to West Fargo.

2. Prescribe and enforce regulations to prevent obstructions or
encroachrients vn channels, floodplain and iloodway areas, and ponding areas
that would reduce their flood-carryiny capacity or hinder the operation and
maintenance of the projects and/or compromise the level of protection provided

by the projects.

3. Repulate private and non-tederal public levee construction along
the Sheyenne River to ensure that construction of levees vould not signiticantly
affect flocd levels and/for potencialiv increase {lood damapes either upstream

or downstream,

4. 2t least annually inform uffected interests of the limits of the

protection afforded by the project.
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5. Maintain and operate the flood diversion channel and levee portionms
of the project after ccmpletion, in accordance with regulations prescribed by

the Secretary of the Army.

6. Regulate drainage activities in the watershed to ensure that flood
frequencies and discharges are not increasec or that the effectiveness of the

projects is not adversely atfected.

7. Publicize floodplain information in the areas conceined and provide
this information to zoning and other regulatory agencics for their guidance aad
leadership in preventing unwise future development in tne {lovuaplain and iu
adopting such regulations as may be necessary to ensure compatihility between

future development and protection levels provided by the projects.

8. Hold and save the United States free from damages that may result trom
construction and maintenance of the project, not including damages which are the

fault of or ave raused by the negligence of the United States or its contractors.

I also recommend that the multiple-purpose project for flood control,
water quality, recreaticn, aud fish and wildlife at Kindred Lake, North Dakota,
authorized for implementation by the Flood Control Act of 1970 (Public Law 91-611)

be deauthorized.

EDWARD G. RAPP
Colonel, Corps of Enpineers
District Engineer
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FINAL ENVIRONMENTAL IMPACT STATEMENT

SHEYENNE RIVER, NORTH DAKQTA
FLOOD CONTROL, GENERAL REEVALUATION

Proposed Plan for the
Reduction of Flood Damages in the
Sheyenne River Basin, North Dakota

The responsible lead agency is the U.S. Army Engineer District, Sc. Paul.

Abstract: The St. Paul District is conducting General Reevaluation studies for
flood contiol and related purposes on the Sheyenne River, North Dakota. Most
of the flooding occurs in an area between the mouth of the Sheyenne River

and Kindred, North Dakota, and results mainly from spring snowmelt and

rains. Initially, 102 flood damage reduction measures were considered;

from these, 5 plans were developed and studied in detail: the no action

plan, a nonstructural plan, the National Economic Development plan, the
Environmental Quality plan, and the selected plan. The selected plan is
recommended on the basis of its responsiveness to evaluation criteria and

its satisfaction of planning objectives. The implementation of this plan
would provide significant flood damage reduction, recreation, and fish and
wildlife beiefits.

If you would like furthe¢- ::. :mation concerning this statement, please
contact:

Mr. Robbin R. Blackman

U.S. Army Engineer District, St. Paul
1135 U.S. Post Office & Custom House
St. Paul, Minnesota 55101

FTS Telephone: 725-7746

Commercial Telephone: (612) 725-7746
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1.00 SUMMARY
Major Conclusions and Findings

1.01 The selected plan must satisfy specific needs of the study area and
show a positive contribution to the objectives of National Economic Develop-
ment {NED) and Environmental Quality (EQ). To achieve a balanced plan which
reflects society's dual concern for improving national economic efficiency
while maintaining and enhancing the natural environment, one plan emphasizing
the Environmental Quality objective and another plan emphasizing the National
Economic Development objective were developed.

1.02 The National Economic Development plan addresses the planning objec-
tives while maximizing the net economic benefits. The 5-foot raise of Bald-
hill Dam, levee and diversion around West Fargo/Riverside, and diversion
from Horace to West Fargo plan constitutes part of the NED plan for the
Sheyenne basin. It has a benefit/cost (B/C) ratio of 6.9 and net benefits
of $21,974,000. This plan is considered implementable, although it does
have some controversy associated with landowner opposition to the raise of
Baldhill Dam.

1.03 Environmental Quality measures are intended to preserve, enhance, or
restore environmental values at a level greater than the "without" project
condition. The levee and diversion at West Fargo/Riverside, diversion from
Horace to West Fargo, and various EQ measures combine to form the EQ plan
for the Sheyenne basin. It has a B/C ratio of 5.7. This plan is considered
implementable to varying degrees. However, it does have some controversy
associated with it, primarily the wetland restoration component.

1.04 The selected plan is a combination of measures that best address the
problems and needs of the basin identified during the study. This plan
includes a levee and diversion at West Fargo/Riverside, a 5-foot raise of
Baldhill Dam, shelterbelts at selected locations along the diversion channel,
control of grazing and cattle access at Lake Ashtabula, and varicus other
measures. The overall plan has a B/C ratio of 5.0 and is considered
implementable. The portion of the plan that would be implemented by the
Corps has a B/C ratio of 7.5. (See other sections of the Reevaluaticn
Report and EIS for more detailed descriptions of the selected plan.)

1.05 The selected plan is in compliance with Executive Order 11990, Protec-
tion of Wetlands, and does not result in unacceptable impacts to wetlands.

Levee locations in the selected plan have been modified to meet the require-
ments of Executive Order 11988 on Floodplain Management. This document contains
a Section 404(b)(1) Evaluation and will be submitted to Congress with the
Reevaluation Report. (See the Reevaluation Report and other portions of the

EIS for more information on compliance with Executive Orders and statutes.)

Areas of Controversy

1.06 Acquisition of any additional lands for either flood control or re-
quired compensation at .ake Ashtabula is a controversial matter. The control
of grazing and fencing at Lake Ashtabula are also controversial issues.
Landowners immediately downstream of the diversions believe that flood

levels would be worsened by the project; however, studies have shown that
flood levels would not be increased by the overall plan.

(R 3/83)
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Unresolved Issues

1.07 Impacts on cultural resources is an unresolved issue because intensive
surveys of the proposed project area have not been conducted. On the basis
of previous surveys, there is a high probability that previously unknown cul-~
tural resources exist in the project area. Although cultural resource
studies conducted to date are consistent with the level of detail required

by ER 1105-2-50, further survey work will be necessary during the Phase II
GDM to fully comply with the National Historic Preservation Act of 1966

and the Archaeological and Historic Preservation Act,

] 1.08 All cultural sites located during Phase II intensive surveys that
would be affected by the selected plan will be tested to determine their
eligibility for the National Register of Historic Places. The results will
be coordinated with the State Historic Preservation Office and the National
Park Service. In addition, comments will be requested from the Advisory
Council on Historic Preservation, in accordance with 36 CFR 800, for all
significant resources that will be affected by the selected plan.

Relationship to Environmental Protection Statutes and Other Environmental
Requirements

1.09 Table 1 describes the relationship of the alternatives that were
developed in detail to applicable environmental regulations (see section
3.00 for a discussion of all the alternatives considered).




Table 1 ~ Relationship of Plans to Environmental Requirements and Protection Statutes
_(Plan Tentatively Recommended: Selected)

Federal Statutes No Action Nonstructural NED EQ Selected

Archeological and Historic Preservation Act,

as amended, 16 USC 469, et seq. N/A Full Full Full Full
Clean Air Act, as amended, 42 USC 7401, et seq. Full Full Full Full Full
Clean Water Act, as amended (Federal water Pollution

Control Act), 33 USC 1251, et seq. Full Full Full Full Full
Coastal Zone Management Act, as amended, 16 USC

1451, et seq. N/A N/A N/A N/A N/A
Endangered Species Act, as amended, 16 USC 1531, et seq. Full Full Full Full Full
Estuary Protection Act, 16 USC 1221, et seq. N/A N/A N/A N/A N/A
Federal Water Project Recreation Act, as amended,

16 USC 460-1(12), et seq. Full Full Full Full Full
Fish and Wildlife Coordination Act, as amended,

16 USC 661, et seq. Full Full Full Full Full
Land and Water Conservatica Fund Act, as amended,

16 USC 4601-4601-11, et seq. Full Full Full Full Full
Marine Protection, Research and Sanctuaries Act,
as amended, 22 USC 1401, et seq. N/A N/A N/A N/A N/A
National Historic Preservation Act, as amended,

16 USC 470a, et seq. N/A Full Full Full Full
National Environmental Policy Act, as amended,

42 USC 4321, et seq. Full Full Full Full Full
Rivers and Harbors Act, 33 USC 401, et seq. N/A N/A N/A N/A N/A
Watershed Protection and Flood Prevention Act,

as amended, 16 USC 1001, et seq. N/A N/A N/A N/A N/A
Wild and Scenic Rivers Act, as amended, 16 USC

1271, et seq. Full Full Full Full Full
Executive Orders, Memoranda, etc.

Floodplain Management (E.O. 11988) Full Full Full Full Full
Protection of Wetlands (E.O. 11990) Full Full Full Full Full
Environmental Effects Abroad of Major Federal .

Actions (E.O. 12114) N/A N/A N/A N/A N/A
Analysis of lmpacts on Prime and Unique

Farmlands (CEQ Memorandum, 30 Aug 76) Full Full Full Full Full
Land Use Plans
Sheyenne National Graeslands Land Use Plan Full Full Full Full Full
West Fargo Development Plan Full Full Full Full Full
State and Local Policier Full Full Full Full Full

Required Federal Entitlements
Clean Water Act Section 404(b)(1) Perwits "Full Full Full Full Full :
NOTES: The compliance categories used in this table were assigned on the basis of ths following definitions:

a. Full compliance - All requiremsnts of the regulation have been met for current stage of planning, p,
b. Partial compliance - Some requirements of the regulation have not been met for current stage of planning, 5
¢. Noncompliance - Violation of requirement of the statute, E.O., policy, stc. &

é;

d. Not applicable (N/A) - Regulation is not applicable.

EIS-3
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2,00 NEED FOR AND OBJECTIVES OF ACTION

Study Authority

2.01 The Flood Control Act of 31 December 1970 (Public Law 91-611),
Title II, Section 201, authorizes the Secretary of the Army, acting
through the Chief of Engineers, to construct and implement the Kindred
Lake project and other improvements in the Sheyenne River basin. The
project is described in the report from the Chief of Engineers dated

15 September 1969, House Document No. 91-330, 91st Congress, 2d Session.

2.02 The alternatives and impacts discussed in this document were not
addressed in the 14 October 1970 Final Environmental Impact Statement pre-
pared by the St. Paul District. In 1972, a study was begun to investigate
groundwater levels, water quality, and slope stability associated with the
previously authorized Kindred Reservoir. 1In 1976, a postauthorization
study was initiated to reevaluate the problems and needs of the basin and
to develop alternative solutions. This Reevaluation Report and EIS are the
results of that study.

Public Concerns

2.03 Through public meetings, reports, and correspondence, local inter-
ests and various government agencies have identified the following con-
cerns: controlling floodplain development and urban flooding; improving water
quality; and preserving wildlife habitat, aesthetic values, recreation, and
cultural resources. A detailed discussion of the public involvement program
is presented in the Reevaluation Report, Appendix A, and in Section 6.00 of
this document.

Planning Objectives

2.04 The primary planning objective is to develop an implementable plan
with an acceptable level of flood protection and minimal or no environmental
impacts.

2.05 The planning objectives were developed using guidance given in the
Water Resources Council's Principles and Standards for Planning Water and
Related Land Resources and from identified resource management needs and
public concerns. Two broad national objectives are enhancement of national
economic development by increasing the value of the Naticn's output of goods
and services and enhancement of environmental quality by manapement,
preservation, and restoration of natural, cultural, and recreational re-
sources and amenities. Specific planning objectives for this project
include:

a. Reducing flood damages in the Sheyenne River basin.

b. Preserving and enhancing the wildlife habitat and populations in
the basin,

c. Maintaining a municipal and industrial water supply.

EIS-4
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d. Preserving and enhancing the aesthetic and recreational amenities
and resources of the basin.

e, Minimizing social impacts and relocations.
f. Preserving cultural resources.
3.00 ALTERNATIVES

3.01 Seven alternative plans were formulated during Stage 2, and were
grouped according to their major element: the D plans contained a diver-
sion; the K plans involved Kindred Reservoir. As the study progressed,
modifications to the plans resulted in the Stage 3 alternatives. (See
the Reevaluation Report and Appendixes for more discussion of the alter-
natives, existing setting, and impacts.)

Plans Eliminated from Further Study

3,02 Plan D-1 -~ Plan D-1 would consist of a levee and diversion around West
Fargo, diversion to the Wild Rice River, revised management and/or a 5-foot
raise at Baldhill Dam, tributary dams at miles 150 and 158, wetland restora-
tion, storing water in coulees, and/or putting control structures on legal
drains., Revised management of Baldhill Dam could increase fish winterkill
in Lake Ashtabula, significantly affecting the recreational fishery. 1In
addition, winter drawdowns would probably adversely affect Lake Ashtabula's
use for downstream water supply and would therefore be objecticnable to
downstream interests. A 5-foot raise of the lake would adversely affect
about 170 acres of woodland wildlife habitat. It would also require re-
locaiion of over 100 farmsteads and residences, mostly cabins around the
lake. Adverse environmental impacts associated with tributary dams would
probably be minor. Wetland restoration could have flood control benefits
and significant wildlife value. Although this plan is economically feas--
ible, it is not considered implementable as formulated.

3.03 Plan D-2 - Plan D-2 would consist of a levee and diversion around

West Fargo, diversion from Horace to West Fargo, revised management of Bald-
hill Dam, relocation of frequently flooded residences at Valley City, and
ring levees at farmsteads and residences from Kindred to Horace and from
West Fargo to the mouth. As discussed under Plan D-1, the revised manage-
ment of Baldhill Dam is undesirable from a fishery standpoint. A major
adverse social impact of this plan would be the relocation of about 87
residences in Valley City. This plan was economically feasible; however,
because of undesirable social and biological aspects, it is not considered
implementable as formulated.

3.04 Plan D-3 - Plan D-3 would consist of a levee and diversion around West
Fargo, a 5- to 15-foot raise of Baldhill Dam, tributary dams T-150 and T-158,
restoration of drained wetlands, storing water in coulees, and/or putting
control structures on legal drains from Baldhill Dam to Kindred. Raising
Baldhill Dam to increase flood protection does not have overwhelming local
support. In addition, adverse social impacts are significant for raises greater

(R 3/18/83)




than 5 feet. Over 100 residences would be relocated under this plan.

Adverse wildlife impacts would result from loss of habitat resulting from temporary
inundation and would increase proportionally with the higher raises of the

dam. The tributary dams have less adverse impact on fish and wildlife re-

sources than raises of Baldhill Dam, but they do not have complete local
acceptance., Wetland restoration could have significant benefits; however,

local support for this measure is lowv., The overall plan had mareinal eco-

nomic feasibility, and is not considered implementable.

3.05 Plan D=4 - Plan D-4 would consist of a levee and diversion around West

Fargo, channelization of the Sheyenne River from Kindred to West Fargo,

revised management of Baldhill Dam, tributary dams T~150 and T-158, ring

levees around farmsteads, and wetland restoration. Channelization would

have significant adverse aesthetic impacts caused by the destruction

of about 500 acres of woodlands, which is about 40 percen: of the remaining
woodlands in the immediate area from Kindred to West Fargo. The effects of revised
management of Baldhill Dam were discussed under Plan D-1. Alignments

for ring levees around farmsteads could have minor adverse effects on wild-

life and habitat because of the partial clearing of shelterbelts and windbreaks.
Gther impacts of this pian are similar to Plan D-3. The overall plan had
marginal economic feasibility and is not considered implementable.

3.06 Plan K-1 - Plan K-1 would consist of a full-sized Kindred Dam and re-
vised management of Baldhill Dam. The effects of revised management of
Baldnill Dam were discussed under Plan D-1. The most significant adverse
social and environmental impacts of all the Stage 2 plans are associated with
Kindred Dam. As proposed, Kindred would be a dry dam with a 9,600-acre design
flood pool (maximum flood pool would affect about 14,000 acres). About 5,000
acres of woodiand would be adversely affected by the temporary storage of
floodwaters, which 1s 19 percent of the woodlands in Richland and Ransom
Counties. In addition, there are 50 rare plant and 10 rare bird species
found in this area. A significant adverse social impact would be the re-
location of 37 residences, a 4-H camp, 2 churches, and 2 cemeteries. There
are also 15 areas of historic significance in the pool area. This reach of
the Sheyenne River has potential as a Federal or State scenic or recreational
river. The dam would effectively preclude the reach from receiving this desig-
nation and could adversely affect potential for riverwide inclusion in the
system. The economic justification for this alternative was borderline. The
plan is not considered implementable.

3.07 Plan K-2 - Plan K-2 consists of a reduced-size Kindred Dam, a 5- to
15-foot raise of Baldhill Dam, and a diversion of the Maple River to the Red
River. Although the reduced-size Kindred Dam would have fewer adverse impacts
than the full-sized structure, the social and environmental impacts

and necessary land acquisitions would still be unacceptable. Implementation
of Plan K-2 would also adversely affect potential for the Wild and Scenic
River designation. The soclial and fish and wildlife impacts of a major raise
of Paldhill Dam are considerable and have generated little support. This plan
was not economically feasible. The plan is not considered implementable.

E15-6




3.C8 Plan K~3 - Plan K-3 would ccasist of & reduced-size Kindred Dam,
diversion to the Wiid Rice Kiver, levszes from Kindred Dam to the mouth
of the diversion channcl, and revised management of Baldhill Dam. The
adverse social and environmental consequences of these measures and the
adverse effects on Wiid and Scenic River potential are significant. In
addition, the major land acquisitions are considered unacceptable.
Although the plan is economically justified, it is not considered
implementahle.

Without -Project Cenditions (No Action)

3.09 The following is & description of the most probable future "wit'out-
project" conditions. :

a. Fioods will continue to occur in the basin, and their magnitude
and frequency may increase if unregulated drainage continues. Low-flow
periods can alse bhe expected to continue in the basin, although there have
been only 6 years with very low runoff since the 1930's.

b. In the future, increased emphasis will be placed on improvement of
the relatively poor water quality in the Sheyenne basin. However, actual
improvement in river and Lake Ashtabula water quality will depend on the
extent of measures taken to improve the quality of runoff from agricultural
and grazing lands.

C. Baldhill Dam will be evaluated under the Dam Safety Assurance Program
and, pending congressional approval, will be modified to make it conform
with safety requirements.

d. Construction of private levees parallel to the river in agricultural
areas will probably continue. This would tend to worsen flood conditions .
downstream, particularly if major reaches of the river are confined. How-
ever, since the 1978 and 1979 floods, greater interest is being expressed
in controlling this type of activity.

e. The clearing of woodlands and the draining of wetlands will continue
and will eventually result in significant losses. Some of the woodlands
being lost are valuable bottomland hardwoods. Although abaut an equal
amount of reforestation is being done. the plantings are usually in the up-
lands, which are less valuable to wildlife. The rate of wnodland clearing
will probably decrease because much of the land suiitable for agriculture
has already been put to that use. Woodland losses caused by residential
expansion will probably increase. A future net loss of wiidllife values is

_ likely because of wetland drainage for both agricultural and urbun uses.

f. The Sheyenne Nationai Grasslands is monaged under the multiple-use
concept with emphasis on grazing and erosion control. In the future, increased
emphasis will be placed on wildlife, recreation, and watershied management.

g. In general, the future environmental setting, especially in the
flatter, upland areas. will degrade compared to existing conditions.

(R 3/83)
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3 h. The population of the urban ar- -3 will probably increase, while that

of the rural areas will decline. The communities in the basin will continue

to grow as the demand for goods and services increases. The economic resources
of the basin will remain relatively stable, especially the agricultural base.
Residential expansion will continue, especially outside the rural areas.

(See Appendix F, tables F-1, F-2, and discussion of growth projections on

pages F-4 to F-6.)

i. Along with an increase in population and leisure time, there will be
a greater need and demand for recreational development. This demand will be
influenced by inflation and cost of travel.

j. The no-action conditions would not significantly affect Wild, Scenic,
or Recreational River designation potential. However, debris removal from
the river between Kindred and the mouth and the continued loss of woodland/
wetland areas would degrade future designation potential. This degradation
is inevitable without implementation of an active protection program by the
State or Federal Government; however, no such program has been initiated.

k. Under the no~action conditions, existing impacts on cultural resources
would continue to occur. These impacts include cultivation of archaeological
sites and flooding and Jdeterioraticn of historic standing structures within
the floodplain. In addition, the proposed changes to Baldhill Dam under the
Dam Safety Program would affect two prehistoric archaeclogical sites.

1. Future flood damage reduction measures will probably be similar to
those currently used. Flood warning and forecasting services will continue
and will become more sophisticated. Emergency {lood-fighting assistance will
continue as needed. After floodwaters recede, debris will continue to be
removed from the river. Baldhill Dam will probably not have a significant
change in operation for additional flood control, mostly because of water supply
concerns. Potential average annual ecotiomic losses from the flooding are esti-
mated at $28,939,000 for the lower bLasin (October 1981 price levels).

m. Social cohesion will continue within glven communities and within
given interest groups which cross ¢ cographi: boundaries. Drainage, drought,
floods, and levee construction will continue to cause dissension between these
groups or comnunities.

n. Fiscal capacity of sponsors will fluctuate with population growth and
decline, national and regional economic conditions, and State and local politi-
cal priorities. In general, it will remain somewhat corstrained.

o. As discontinued rail service puts heavier traffic on roads, the trans-
portation system will continue to be improved and expanded, although this will
be increasingly difficult and expensive.

LS
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Plans (onsidered in Detail

3.10 The following plans were developed after comments were received on
the Stage 2 report, and represent an optimum mix of water resource
development measures.

3.11 National Economic Development Plan - The National Economic Develop-

ment (NED) plan addresses the planning objectives while maximizing the

net economic benefits. The NED plan would consist of a 5~foot raise of
Baldhill Dam, including modifications for dam safetv; a levee and diver-
sion at West Fargo/Riverside; a diversion from Horace to West Fargo; ring
levees at farmsteads and residences; a grassed waterway in the diversion
channel; shelterbelts at selected locations along the channel; floodplain
regulations; control of drainage and private levee construction; flood warning
and forecasting; and a flood emergency plan. Compensation would be needed
for the 5-foot raise of Baldhill Dam and would be similar to that described
for the selected plan, Implementation of this plan would be a joint Federal
and local effort, with total first costs of $43,600,000. Tae 3/C rativ

is 6.9.

3.12 Invironmental Qualiitv Plan - The Fnvironmentzl Quality (EQ) plan
maximizes net contributions to the environment and is responsive to the
project's planning objectives. The major components of the FQ plan would

be a levee and diversion at West Fargo/Riverside, diversion from Horace to
West Fargo, ring levees at farmsteads, wetland restoration/on-land floodwater
storage, control of wetland drainage, floodplain regulations, flood iInsurance,
control of private levee construction, flood proofing, and flood warning and
forecasting, Cther measures that would provide net benefits to the environ-
ment include: ceontrolling cattle ecrazing and access in selected areas around
Iake Ashtabula; investipacing the use of acrators and lou=flow relesses from
Lake Ashtabula to improve the fishery and water quality in the lake and river;
providing grassed waterways and shelterbelts for the diversion channels;
creating subimpoundments at Lake Ashtabula; encouraging public ownership/
easement of riverine lands through programs such as Wild, Scenic, or Recre-
ational River designation or dewlopment of State parks, etc., for suitable
reaches of the lower Sheyenne River; and enccuraging the use of more land i
trcatment measures in the Sheyeune basin, such as stock pouds, contour faralng
and shelterbelts, There would be no required mitigation or compensation
assoclated with this plan., Implementation would be a joint Federal and local
effort with total first costs of §51,000,00C. 7The B/C ratio is 5.7.

3.13 Nomstructural Plan - The nonstructural plan would partially meet the

study objectives through the use of nonstructural measures. The plan con- 3
sists of a levee and diversion at West Fargo/Riverside; postflood reloca-

tion in Valley City and Lisbon at approximately the l0-percent chance flood ' 1
levels; flood proofing both old and new structures; ring levees around farm-
steads and isolated developments; storing of floodwaters in upland low-
lying areas; temporary on-land storage and permanent storage where possible;
flood warning and forecasting; fluod insurance; flcwd energency measures

E1S-9
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when needed; floodplain regulation; debris removal; more stringent con-
trols on wetland drainage and levee construction; encouraging public owner-
ship/easement of riverine lands through such programs as Wild, Scenic, or
Recreational River designation or development of State parks, etc., for
suitable reaches of the lower Sheyenne River; and possibly revising manage-
ment of Baldhill Dam to the degree that is compatible with water supply and
fishery needs. The only compensation required with this plan would be to
offset some of the fishery impacts that would result from revised manage-
ment of Baldhill Dam. Detalls for the compensation requirement, however,
have not been determined. Implementation wuuld be a jouint Federal and local
effort, with total first costs of $53,300,000. The B/C ratio is 5.6.

3.14 Selected Plan - Of the plans studied, the selected plan would be the

most responsive to the planning objectives and overall needs of the basin.

It would consist of a levee and diversion at West Fargo/Riverside; a diver-

sion from Horace to West Fargo; a 5-foot raise of Baldnill Dam; a multiple
purpose reservoir at Dead Colt Creek; ring levees at farwsteads and residences
from Kindred to the mouth of the river; restoration of drained wetlands and
on-land storage of water; floodplain regulation; flood proofing; flood warning
and forecasting; stringent contro' of private levee construction and wetland
drainage; grassed waterways and .helterbelts along portions of the diversion;
controlling grazing and cattle access, creating subimpoundrents, and installing
aerators at Lake Ashtabula; encouraging public ownership/easement of riverine
lands through such programs as Wild, Scenic, or Recreational River designation or
or development of State parks, etc., for suitable reaches of the lower Shevenne
River; and encouraging the use of more land treatment measures such as conservation
tillage, stock ponds, and shelterbel:s.

3.15 The selected plan would require compeasatlon to offser some of the
vroject's impacts. The Corps of Engineers would implement tne levee and two
diversions, the 5-foot raise of Baldhill Dam, and the fish avd wildlite
compensation required for these features. All other project features, ans
other required compensation, and various Et) mcasures would be the respons-
ibility of other agencies.

3.16 The modification of Baldhill Dam would require the replacement of
fish-rearing ponds and a hatchery building located immediately downstrean
of the dam. These structures would cither be relocated on existing prolect
lands or on land acquired for relocation. This relocation would be a
comparable replacement of facilitics and a project respowm ioility. (Sce
General Reevaluation Report for design and construction considerations.)

3.17 The temporary inundation of wildlife habitat caused by the fluctuatlng
flood pool would adverscly affect the vegetation and its value for wildlife.
Three equally desirable compensation altematives have been developed

for the mitigation of habitat impacts.

3.18 If project lands are not managed for fish and wildiife purposes (for

example, if they are not available or not suftable), up to 450 acres of existing E
habitat (including about 292 acres of woodland, about 155 acres of grassland, }
and about 3 acres of shrubland) would have to be purchased and managed fer ?

wildlife mitigation.

(R 12/83)
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3.19 1If project lands are managed for wildlife mitigation (including
fencing), 272 acres of additional woodland would have to be purchased
and managed for wildlife mirization. However, if excess woodland or
grassland is acquired for other project purpeses, these lands could

be managed (fencing, tree planting, etc.) for wildlife mitization and
the additional number of woodland acres needed cculd be reduced. This
is only possible if woodland or excess grassland or cropland is avail-
able and project lands, excluding those used for other purposes, are
fenced and managed for fish and wildlife resources.

3.20 It may be possible to compensate for wildlife losses by using a
combination of the mitigation plans discussed above., If enly a portion
of the project lands is available for fencing and wildlife management, up
to 450 acres of additional lands would have to be purchased to mitigate
losses not compensated for on project lands. (See Appendix D for a
discussion of the effects of irundation on vegetation and Appendix N for
a detailed description of mitigation requircments).

3.21 Preliminary evaluations indicate that some mitigation would be
required for the Dead Colt Creck tributary dam. Final design of the
structure and micipation requirements for the dam would be the respon-
sibility of other agencies. For additional discussion of mitivation
requirements and costs. sce other portions of the Recvaluation Report
and EIS, and Appendixes 1 (Recrcation Resource Analysis) and X (Fish

and Wildlife Coordination Act Report) of the Reevaluation Report.

3.22 Ilmplementation of the overall preoject wonld be a joint Foederal and
local effort, with total first costa of $61,800,000 (October 1981 prive
levels), and a B/C ratio of 5.0. This EiS Jdiscusses primarily those
components of the selected plan that the Corps i responsible for faplen-
enting. The B/C ratio for the Corps portien of the overall profece is

7.5.

Comparative lmpacts of Altcernatives

3.23 Table 2 presents the comparative impacts of the various alternatives.

-
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Table 2 - Comparative impacts of alternatives

¥ithout condition
{no ection)

Sleering for agricul-
tural and residentiel
uses would zontlaue,

Gredual increase in
nuaders ie exyested.

No change expected,
Grazing will probdadly
continue 0 be ide
aajor use.

Unless these areas are
protected by lew, they
asy Yo clearea for
other usee.

No chenge. Major use
would de wildlile
raditat preservetion.

2xisting conditions
vould provadly sone
tinue.

Caperiiity will in-
H dut will pro=
badly remain liaited.

Jrazing will seatinue
%0 be ¢ M jor use
Necrestion and wi
vill

vould Jecre
quality.

Putire Sevelopeant
it

Avarege snnusl
resigual fiwe
138483 of
630,909,000

Buisting .npac's
weuld comtinue,

Tysten will semitmue
10 30 iagroved and
o panded,

Be offect 18 antiele
ptes.

T™he vater quallty te
ot e30ected Lo
nprove.

P1an()

Envircoamental Quaiity pian

Some 3inor cleering (edout 5
acres) would de done for Son-
etruction. Shellerbe.ts would
creete 30mt uplend haditat.
The Wild ard scenie Rivers
prograa would jreserve soue
woodland,

Ko effect.

%o effect.

So effect.

No adveree effect. Wild and
Scenie Riv. designatt
wou.d coaplesent the aree.

Tve Businese relocations ‘o

West Fargo. Possible - ™
about inegquetable efrects of
each alternative. 3Sooe oppo-

ei? 9 1o any nonreservair
sl _cnatlve.

Unkaown,

Vetland restoretion ant Wild
and Scenta Rivers sesigmation
would effect eome portione. Mo
edverse 8| expecied.

The sild and Scenic Airare pro-
grae and water guelity ieproves
senta would fit the riverine
environment, Vetlsnde may lae
prove water quality of the river.

3°C of 5.7, Totel first costs:
$51.300,73. Averave anaual
vasiduaL tlood Jemages. §i,%17,200,

Mo known effect, Intenslvs survey
and teating alght 12¢ete pre-
vioualy unknowr. pgnificant
reseuroee.

9 nev beiiges needed. ? froatage
reats dl0sed i Weet Pargs. fead
floeding Guring eperetion of
Herere ¢lversica.

e adverse sffest.
Sivers Progres weuld enhance and
Preserve patime of W0 SLreass.

Seriss 3033.700 1a the B3 Flan
(9uEh 30 watlend restoretioen,
Sublapgew doonts, 1aud (restaent
®0d0urra, o2¢.) could lupreve
the w.cor quality. There
Veuld be ne adverse impacts

o vater qualicy.

Wild and 2eeals

Noasiruc Lur_sl p]._lﬁ o

Some minor clearing alght
be needed for 13slocetions.
About 5 sces would be

cleared for the divereion.

No effect.

Mo effect,
No effect.
3a3¢ as EQ plan.

Sase 03 IQ plen, An
eddttionel 126 reloca~
tions et Velley ity and
Lisdon,

Unknown,

No signifisant effect.
Watland reetoration
o5uld affect soae ereae,

Nv offect, Wetland re-
aworstion prove
river's vater quaillty.

$/Cof §.6. Total fivse
coats:  §33,300,300.
Avatage snauai resideal
floo8 damagas: §4,799,008,

Sane se 20 plen.

3 sev bridges; 2 fren-
tage reads closed ia
Yoot Parge.

Sam0 a0 & plaa.

Sa420 03 53 0lea.

Selected plen (2)

Recoomended plan/ National Economic

Devealopment plan
About (70 acree would
be affected, acatly
beceuse of the reise
of Baldniil Dsz. Sose
trequently flooded

Adout 170 acres would be
affected, soatly bacause

of the reise of Baldhill
Das. Some minor cleering
(about 5 acres) would de
wooclend would de required for conatruction of
destroyed end con- diversions. Tnre snaiterdelis
verted to o weed-type would create soae hadbitat.
community, (The shelter-

belts and Wild & Scenic

Rivers prograa would

creats and preserve

eome woodlends.)

No effect. Mo effect.
Ko effect. Mo effect,
%o effect. Mo effect.
Same @3 EQ plan. No effect.

Seme 53 EQ plan. An
additional 97 csbins
$ farms, 2 chureh c
2 aglaifamily 2wellings
and Icher relocations.

Sane ee Selected Plan.

Possibie inequicies pez-
caivad dus to scquisition
of lands for prolect Dure
pones sad for enviramen©al
nitigscion.

Unitnown, Unknown.

Ne eignificent effect. No effect.
(Watlang restoretion

and d1ld and Ssenls

Rivers program could

affect soms erees.)

Avout ) milee of
river vould ve
fected by the r
of lLaze Aentaduls.

(Various 1) neesures
would ennance tne

riverine eavironmeat.)

About § mllee of river
would Do effecied ¥, ohe
P8ic8 of Lake Aantadyla.

3.C of 5.0, Tota, $/C of 6.9, Totsl firse
{irsit costs: contsi 343,000,900, Average

LAD0,000. Avarege snausi reatdusl fiseq qensges:

rastdual 11002 51,008

Baldnill Dam Changee te Baidnili Dam proe
esuld effect 23 pre-  posed under the das Jafely
RNistoria eitee; (De ¢ Program deuld sifvet two proe
Calt Sreek Das deuld  hlstorie sit laveneive
sffest ! grenistoris survey end nay lecate

218s.) latansive eur- pruvisuely unincwn elgnifisant
vey and testing sy  reeurees.

leaste previcusly une

mown signifieant

reseurces.

Same a0 R plan. Same 00 0% plan.

Same a3 W plas. Se offeet.

Sems o0 19 pien. Ko eaverse eifect on
waver wality. Sove
msasures of the plan
Sould Nclp teprove
the vater quallty.

PWERRS 2



VO 7 e e, A A R

Teble 2 - Comperative impsces of alternatives sontlnued
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4,00 AFFECTED ENVIRONMENT

Environmental Conditions

4.01 The Sheyenne River basin, located in a predominantly agricultural

area of eastern North Dakota, has a drainage area of 6,900 square miles

and drains into the Red River of the North about 10 miles north of Fargo,
North Dakota. The basin occupies an area of more than 3 million acres,

over 70 percent of which is cropland.

4.02 The scarcity and importance of woodlands in the area is demonstrated
by the fact that only 1 percent of the basin is forested. However, the
vegetation of the basin is very diverse and includes many plants that are
rare in North Dakota, most of which are found in the woodlands between
Kindred and Lisbon.

4.03 Because of its diverse and relatively abundant vegetation, the
Sheyenne basin also contains many species of wildlife. The woodlands be-
tween Kindred and Lisbon are essential to continue the high productivity
of certain species such as white-tailed deer and to provide habitat for
at least nine rare species of birds. :

4.04 Numerous cultural resource investigations have been undertaken in
the Sheyenne River basin. To date, there are 265 known prehistoric and
54 known historic sites in the basin, with an additional 125 prehistoric
and 60 historic site leads. Additional surveys and testing will probably
identify many more sites.

4.05 The lower Sheyenne River basin consists of parts of Cass, Richland,
Ransom, and Barnes Counties. The population of this area increased 8.6
percent from 1950 to 1970, mostly because of the overwhelming 25.1-

percent increase in Cass County. However, Barnes, Ransom, and Richland
Counties decreased by 13.1, 20.0, and 8.9 percent, respectively. The fastest
growing city in the lower basin was West Farygo, which recorded a population
increase of 342 percent from 1950 to 1970.

4.06 A number of land-based recreation areas and associated facilities
including city, county, and State parks exist throughout the Sheyenne basin.
Boating, canoceing, and camping are already popular or rapidly growing in
popularity, but opportunities for these activities are limited and inade-
quate in the lower Sheyenne River basin. Lake Ashtabula and the arcas
upstream of the lake and between Kindred and Lishon offer fishing and
hunting opportunities. Additional water acreage, access to existing re-
sources, and acquisition, preservation, and development of existing resources
are needed. )

Significant Resources and Concerns

Environmental

4.07 Significant resources identified on the basis of public interest, law,
standards, and/or technical critecria include woodlands, cultural resources,
wetlands, fish and wildlife, endangered species, the Sheyenne National Grass-
lands, wildlife management areas, and scenic qualities. A summary of these
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resources is presented in the following paragraphs. The General Reevalua-
tion Report and Technical Appendixes contain more detailed information, in-
cluding species lists.

4,08 Woodlands - The wooded hiils and valleys of the Sheyenne basin have bee:
identified as a significant wildlife and aesthetic resource. The 28,000 acres
of woodland in the lower basin provide critical habitat for many wildlife
species, including white-tailed deer and nongame birds.

4,09 Wetlands - Wetlands are scattered throughout the basin, with the
majority located in the upper portion, These areas provide significant
waterfowl habitat in the region and are also important to waterfowl pro-
duction in other parts of North America.

4,10 Fish and Wildlife - The existing fish and wildlife and their continued
production are a significant resource in the basin. Both game and nongame
species have a high aesthetic value. The fishery of Lake Ashtabula and the
river is considered important on a local scale.

4.11 Threatened, Endangered, and Rare Flora and Fauna - There are federally-
listed threatened and endangered species, including the bald eagle and
peregrine falcon, which possibly migrate through the basin but do not nest
there. There are also a number of species of plants and animals, some unique
to the Sheyenne basin, which are found on various lists of threatened, endan-
gered, or rare species prepared by agencies and institutions in North Dakota.
Thirty of the bird species found in the Sheyenne basin are on the National
Audubon Society's "Blue List." This list alerts observers to species which

have suffered recent population declines.

4,12 Sheyenne National Grasslands - The Sheyenne National Grasslands, ap-
proximately 70,000 acres in size, is administered by the U.S. Forest Service.
Grazing is its primary land use; however, it does contain important wildlife
habitat, For example, over 90 percent of North Dakota's rare prairie chicken
population is found there. Leasing the grasslands to local recidents

for grazing has been identified by public input as a matter of concern.

The U.S. Forest Service has an experimental shelterbelt planting on the
grasslands, using Scotch pine trees obtained from Russia. This planting has
significant research value.

4,13 Wildlife Management Area - There are a few wildlife management arcas in
the lower basin, mostly State-administered, which provide significant wildlife
and recreation value. The most important.-of these is probably the 500-acre
Mirror Poolc Game Management Area, located about 15 miles downstream of
Anselm. The Baldhill Dam State Game Refuge and Baldhill State Game Management
Area, 600 acres and 900 acres, respectively, are adjacent to Lake Ashtabula.

e e D

4,14 Aesthetic Qualities - The woodlands, grasslands, wetlands, wildlife,
and hills and vallevs in the basin combine to produce significant aesthetic
qualities. A scenic road has been established in the lower basin and various
public lands have foot trails in the more scenic areas.

Bl
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4.15 Prairie Chicken - The prairie chicken is a very rare species in North
Dakota, and over 90 percent of its population is located within the Sheyenne
National Grasslands. Because this bird is rare, its populations and habi-

tat should be preserved and enhanced where possible. There is considerable

public concern and scientific interest in this species.

4,16 Sandhilis Environment ~ The sandhills area was formed through a unique
combination of climatic and geologic factors. 1Its ecosystem encompasses
about 70,000 acres and is not found elsewhere in eastern North Dakota.

Local interests have identified the combination of vegetation, wildlife,

and aesthetic characteristics of this area as a significant resource.

4.17 Unique Areas - A number of areas in the Sheyenne basin have

been identified as unique by the State because of vegetation, wildlife,

or aesthetic characteristics. These areas constitute significant natural,
scientific, and educational resources.

4,18 Spring-Fed Streams - A number of spring~fed streams enter the Sheyenne
River in the delta area. These streams usually have better water quality than
the Sheyenne River and are therefore important for forage, fish production,
and as places of refuge.

Cultural

4.19 As of 17 February 1983, no sites listed on or eligible for inclusion on the
National Register of Historic Places would be affected by any of the alterma-
tives. However, preliminary cultural resource surveys have identified numer-

ous sites in the Sheyenne River basin. Intensive surveys and testing will

be conducted as project planning progresses. Additional information on the

known cultural resources of the Sheyenne River basin is available in Appendix E
of this report.

Recreation

4.20 Wild, Scenic, and Recreatic-~al Rivers Program (State or Federal) - The
free-flowing nature of the Sheyenne River, its outstanding natural and rec-
reational values, and its relative lack of intrusion by man have qualified
this river for Wild, Scenic, or Recreaticnal River status. The Nationwide
Rivers Inventory, published by the Heritage Conservation and Recreation Ser-
vice in May 1978, listed the reaches of the Sheyenne River from Horace to
Lisbon (119 miles) and from Lisbon to Valley City (88 miles) as potential
candidates for inclusion in the National Wild and Scenic Rivers System (i.e.,
shown as a category II river). The updated Nationwide River Inventory,

dated September 1980 and a final listing published in January 1982, no longer
list the Sheyenne River as one being considered for inclusion in the system.
North Dakota State Comprehensive Outdoor Recreation Plans have identified

the Sheyenne River as a possible State Wild and Scenic or Recreational River.
Potential for such designation is high.
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4,21 Hunting and Fishing - Recreational hunting and fishing are an impor-
tant resource in the basin. Deer, waterfowl, and upland game hunting

and both river and reservoir fishing are important to the local economy and
to leisure activities and are therefore a significant public concern.

4,22 Riverine Enviroanment - The riverine environment has high scenic,
recreational, wildlife, scientific, and economic value of local and
regional importance and is a significant resource.

Economic

4,23 The economic aspects of the plans are both a Federal and a local
concern. Local sponsors have a limited fiscal capacity and are concerned
that project costs be closely watched.

Social

4,24 In accordance with Section 122 of the River and Harbor Act of 1970
(Public Law 91-611) and the WRC Principles and Standcrds, the following
social factors were considered and were determined to be not significantly
affected by any of the components of the various plans studied: popula-
tion mobility and density, housing, education opportunities, public
facilities, public services, ivcal/regional activity, real income distribu-
tion, employment/labor force, business/industrial activity, agricultural
activity, and national defense. ‘he effects of the alternatives on floud-
plain development were also studied in accordance with E.O. 11988 and are
discussed in detail in other sections of tnis report.

4,25 Potential exists for significant impacts to the following social
factors: transportation, local government finance, community cohesion,
displacement of people, desirable community growth, health, land use,
institutional relationships, noise, aesthetic values, man-made resources,
natural resources, and air and water quality. :

natives, they have not been identified as a significant issue.

4 27 Aesthetic Values - Public interest and technical criteria developed
for the study have shown aesthetic values to be a significant resource
and an area of concern in the Shevenne basin, Aesthetic features include
a variety of habitat types and topographic characteristics. The areas of
highest aesthetic values in the project area are between the towns of
Kindred and Sheyenne. (Sve ecarlier discussion in this section.)

4.28 Svcial Coliesion - The project arca is a reglon of such natural and
man-made variety that soclal cohesion could be expected to be the exception
rather than the rule. The region includes a healthily growing metropolitan
area, a number ¢f agricultural service towns, a mid-sized city that serves a
tourist area, and manv farms and ranches. The populations of these com=
mmities haw divergent values, attitudes, and interests, particularly
regarding a resource such as water, which is both a threat and a necessity.
Therefore, cohesion is discussed {n terms of relocations of homes and busi-
nesses, perceptions of cquitv, and acceptability of the project components.
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4.29 Fiscal Capacity of Sponsors - The North Dakota State Water Commission has
submitted a letter of intent to be the non-federal sponsor for this project.
The city of West Fargo and the Southeast Cass Water Management Board support
the selected plan, and they are willing to work with the Water Commission to
implement the plan. Other cities and water management boards may also be
responsible for certain costs and activities of implementation. Because most
of the city and county organizations rely on local taxes to finance their
activities, it is important that they be able to provide vital services to
their citizens without imposing heavy taxes upon them. At the State level,

the State Water Commission does have extensive financial resources; however,
the future will probably see an increasing emphasis on the Commission's role in
statewide development efforts. This shift in emphasis may divert funds somewhat
from flood control projects.

4.30 Transportation - Roads serving the region include Interstates 94 and 29;
U.S. 103 ND 26, 32, 46, and 18; county roads; and city streets. These form

a reasonably well-maintained and integrated network, linking this region

to surrounding areas and connecting the cities within the region. Burling-
ton Northern railroad tracks, including those of its major east-west route
through the State, cross the Sheyenne River valley at four places. The

most significant obstacle to transportation besides weather is the number

of river crossings required.

4,31 Man-made Resources - Baldhill Dam and Lake Ashtabula have been identi-
fied, through public concermn and technical criteria developed for the study,

as a significant recreational, water supply, and flood damage reduction resource.
The boating and fishing use of Lake Ashtabula should therefore not be degraded.
(See discussion in other portions of this section for more detail.)

4,32 Natural Resources - Natural vesources are abundant throughout the basin
but are mostly associated with the wooded valley, grasslands, wetlands, and

the river. The na‘’ural resources of the basin have been identified as sig-
nificant by law, study-specific technical criteria, and public interest.

Issues of concern include the woodlands, wildlife, grasslands, and recreational
use. (See discussion in other portions of this section for more detail.)

4,33 Air - Impacts on air quality may be associated with various alternatives,
but have net been identified as a significant issue.

4,34 Water - Water i8 considered a significant resource as identified by law,
study-specific technical criteria, and public interest. Water supply and
water quality are {mportant considerations for public health, fisheries, and
wildlife. The areas of poor water quality in the project area include Lake
Ashtabula and most of the Sheyenne River. (See Appendix H for more details.)
Isprovement of water quality is a goal of project planning. (See discussion in
other portions of this section for more detail.)




5.00 ENVIRONMENTAL EFFECTS

Significant Impacts

5.01 This section discusses the enviromnmental effects of each alternative
on the significant issues given in the preceding section. For additional
information, see the Comparative Impacts and Compliance tables in this
document and the General Reevaluation Report. The impacts are described
primarily for measures that would be implemented by the Corps of Engineers.
It should be noted that not all features of the plans require implementa-
tion simultaneously. Other sections of this report describe implementation
responsibilities.

Environmental

5.02 Woodlands - Approximately 5 acres of woodlands would be lost as a re-
sult of the construction of the diversion channels for the NED, EQ, non-
structural, and selected plans. However, all of the plans would mitigate

this loss through measures such as shelterbelt planting along the diversion
channel. The EQ and selected plans could enhance and preserve woodland
habitat and wildlife populations through programs such as land treatment
measures and the Wild and Scenic Rivers Program. The NED and selected plans
would affect another 170 acres of woodlands because of the raise of Baldhill
Dam and subsequent inundation. Depending on the frequency, duration, timing,
and other factors related to the inundation, this temporary inundation could
affect the growth and species composition of these areas. Upland forest
vegetation 1s not tolerant of inundation, even for relatively short periods.
This inundation would destroy some woodland vegetation and create areas of
more weedy vegetation. (The effects of flooding on vegetation are discussed
in Appendix D.) The raise of Lake Ashtabula could affect 170 acres of wood-
land to varying degrees. This impact was considered when the impacts were
identified. These 170 acres provide 102 wildlife habitat units of value.

The project would cause an average annual equivalent loss of 73 habitat units
because of inundation. The effects of regrowth were considered in this
evaluation. (See Appendix N for a discussion of the impacts and mitigation
requirements.) Various mitigation proposals have been developed to compensate
for project-induced losses. If Lake Ashtabula project lands are fenced, the
selected plan would require compensation in the amount of 272 acres of managed
woodlands outside of the flood pool. If Lake Ashtabula project lands are

not fenced to control grazing, 450 acres of additional woodlands. grasslands,
and shrublands would be needed for compensation. (See paragraphs 5.03 and
5.04, 3.10-3.22 (Plans Considered iu Petail, and Appendixes D and N for more
discussion of impacts and compensation requirements.) These woodlands provide
habitat for the abundant basin wildlife, including rare species of flora and fauna.
fauna.

5.03 Wetlands - Wetlands and wetland values, such as flood damage reduc-
tion and fish and wildlife benefits, would be enhanced by the restoration
measures in the EQ, nonstructural, and selected plans. Minor adverse
impacts are anticipated from the raise of Balhhill Dam. Approximately

563 acres of wetland at the upper end of the pool would be temporarily
inundated. Major chanze in the composition of the wetland is not expected;
however, the areal extent and location may change. This assessment of
wetland impacts considers that wetland vegetation is tolerant of hydric
{wet) conditions and that the 5-foot raise would not be a significant
change from existing conditions, except for the increased frequency and
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duration of storage. Therefore, mitigation for wetland losses from the
raise of Lake Ashtabula would not be required. (See Appendixes D and N for
discussion on impacts.) The more stringent control of drainage measures

in the NED, I'Q, nonstructural, and selected plans would help retain the
effectiveness of the flood control plans, reduce the quantity of runoff
water in the future, and maintain the wildlife values of the area. The
construction of subimpoundments at Lake Ashtabula in the EQ and selected
plans would also create some wetland areas. These measures could improve
the water quality of Lake Ashtabula and the Sheyenne River, They would
also create fish and wildlife habitat in the flood pool of the reservoir.

5.04 Fish and Wildlife - The fishery of Lake Ashtabula would be adversely
affected by the raise, mostly because of the loss of spawning habitat and
temporary inundation of 3 river miles. Although these losses are not
quantifiable, they are not considered significant. Various measures in the

EQ and selected plans could enhance the fishery and offset these losses.

These measures include wetland restoration, aerators, subimpoundments,

land treatment measures, and control of grazing and cattle access. The
nonstructural plan would have no effect on the fishery of the basin. The

wildlife would benefit from measures in the EQ, nonstructural, and selected

plans that preserve or enhance wildlife habitat, such as shelterbelts and

the preservation of riverine habitat. The 5-foot raise of Baldhill Dam

in the NED and selected plans would adversely affect about 1214 acres of

wildlife habitat, requiring mitigation of project impacts at Lake Ashtabula.

In addition to the woodland and wetland areas discussed previously, about 474
acres of grassland areas would be affected by the 5-foot raise. Depending

on the type of grassland community involved, these areas can be affected

(possibly killed) by very short periods of inundation. Because of the

shorter reccvery period for grasslands (compared to woodlands, for example),

the average annual equivalent loss is 68 habitat units. Up to 155 acres

of grasslands would have to be managed to compensate for such losses.

The total average annual equivalent loss for all habitat types would

b~ 142 habitat units. This loss of habitat units would require purchase

w.! management of up to 450 acres of habitat for mitigation. (See

Appendixes D and N for more informatior). The modification to Baldhill

2m 2ither due tu the raise or to the Dam Safety Program would require

the replacement of 11 fish-rearing ponds and their operating house located immediately
downstream of the dam. Some ponds could be relocated on adjacent Federal lands;
others could require additional land purchases. Revised management of Baldhill Dam
would result in an increased irequency of floodwater storage. This additional
floodwater storage might create areas of dead vegetation and weed communities, which
have limited wildlife value. Increased winter drawdowns would increase the poten-
tial for winter fish kills.

5.05 Thrcatened, Endazgered, sud Rare Flora and Fauna - Nome of the
plans would have an adverse effect on Federali or State listed species.
(See Endangered Species coordinatioa letters in Appendix A.) Some bene-
fits could accrue through measures in the EQ and selected plans that
provide for preservation of habitat, especially in the lower basin.

5.06 Sheyenne National Grasslands - No signif{icant adverse effect is
expected. The wetland restoration and the preservation of riverine habitat
programs in the nonstructural, EQ, and selected plans could affect some
areas, Wildlife habitat in the grasslends could be complemented by
measures that would maintain habitat values in the lower basin,
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5.07 Wildlife Management Areas - No significant adverse effects are
expected from any of the plans. The Baldhill Dam State Game Refuge and
Baldhill State Game Management Area would be affected by temporary inunda-

~ s tion from the 5-foot raise of Baldhill Dam in the NED and selected plans.
The Wild and Scenic Rivers Program could complement the Mirror Pools Game
Management Area in the nonstructural, EQ, and selected plans by providing
a wildlife corridor between the more heavily wooded areas in the lower basin.

5.08 Aesthetic Qualities - The NED and selected plans would result in major
adverse aesthetic effects, mainly because the 5-foot raise of Baldhill Dam
would destroy some of the woodlands and produce more unsightly mudflats.

The nonstructural, EQ, and selected plans would provide some aesthetic bene-
fits through environmental measures such as wetland restoration, the Wild
and Scenic Rivers Program, and land treatment measures.

5.09 Prairie Chicken - None of the plans would affect the prairie chicken
or its habitat.

5.10 Sandhills Environment - None of the plans would affect the sandhills
environment.

| 5.11 Unique Areas - None of the plans would affect any designated or
potential unique areas.

5.12 Spring-Fed Streams - None of the plans would have any adverse effects
; on spring-fed streams. “The Wild and Scenic Rivers Program in the non-struc-
tural, EQ, and selected plans could complement and preserve these strcams.

Cultural

5.13 No known significant cultural resources would be affected by any of
the alternatives. Preliminary cultural resource surveys have identified
numerous sites in the Sheyenne basin, and additional intensive surveys and
testing will be undertaken to assess the significance of these sites and
to identify previously unknown resources that might be affected. The pri-
mary impacts from the levee, diversicn, and ring levees in the NED, non-
structural, EQ, and selected plans result from construction activities.
Impacts may also result from inundat'!on from the wetland restoration ad
subimpoundments in the EQ, nonstructural, and selected plans. Surveys
have indlecated that 23 sites could be affected by a 5-foot raise of Bald-
hill Dam and | site would be affected by Dead Colt Creek Dam in the selected
plan. Two prehistoric sites may also be affected Ly the dam modif ications
under the Dam Safety Program {n the NED and selected plans. (It is also
expected that the dam would be modif ied under the no-actien plan.) In

the nonstructural plan, {mpacts could result from the flood proofing and
relocation components.

Recreation

5.14 Wild, Scenic, and Recreational Rivers Designation (State or Federal) -

Flood control measures can affect Wild, Sceni~, or Recreational Rivers
potentials in several ways. If impacts are significant enough, future
designation options may even be foreclosed (e.g.. an imsfoundment area would
(:; probably foreclose options on that reach). 180 pussible are secondary impacts
on adjacent reaches of the river not lirectiy affected by the project. Flood
control measures could also have positive impacts upon designation (e.gr.,
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improvement of water quality through wetland restoration). The NED and non-
structural plans would not significantly affect Wild or Scenic River desig-
nation potential of the Sheyenne River. The selected and EQ plans would
tend to foster potential for river designation. The nonstructural, NED,
selected, and EQ plans would adversely affect small segments of the river
near West Fargo, but because this area is already significantly affected

by man, the Wild and Scenic River potential of this reach would not be ap-
preciably changed. The EQ, nonstructural, and selected plans would enhance
designation potential through such measures as restoration of drained wet-
lands, more stringent controls of drainage and levee construction (also in
NED plan), control of grazing at Lake Ashtabula, construction of subimpound-
ments at Lake Ashtabula, and encouragement of public ownership/easements

of riverine lands for programs such as the creation of parks or forests.

5.15 Hunting and Fishing - None of the plans should have a significant ad-
verse effect on the hunting or fishing activities in the basin. The S5-

foot rsise of Baldhill Dam would cause some deterioration of wildlife habitat
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