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DRAFT
WATERSHED PLAN
BONE CREEK WATERSHED

Butler County, Nebraska

Abstract:

This Watershed Plan describes a plan of accelerated land treatment and
small grade stabilization structures, debris basins, and erosion control dams
to reduce soil depletion by sheet and rill erosion; increase production;
reduce voiding and depreciation of land by gully erosion; reduce flood plain
sediment deposition; and reduce sediment yields to the mouth of the watershed
and the Platte River. Alternatives considered during planning include no
action, land use changes, accelerated land treatment, and various systems of
dams. The sponsor and/or local landowners will pay 25 percent of the $1,281,200
construction costs. This document is intended to fulfill requirements of the
National Environmental Policy Act and to be considered for authorization of
Public Law 566 funding.

Prepared under the Authority of the Watershed

Protection and Flood Prevention Act, Public

Law 83-566 as amended (16 USC 1001-1008) and

in accordance with Section 102(2) (C) of the

National Environmental Policy Act of 1969,

Public Law 91~190, as amended (42 USC 4321 et seq).
Prepared by: Lower Platte North Natural Resources District

Nebraska Natural Resources Commission

U.S. Department of Agriculture, Soil Comnservation Service

U.S. Department of Agriculture, Forest Service



Comments on this draft should be received by October 15, 1981. For
additional information contact: A. E. Sullivan, State Conservationist, Soil
Conservation Service, Federal Building, 100 Centennial Mall North, P.0. Box

82502, Lincoln, Nebraska 68501. Phone: 402-471-5302.

ii



WATERSHED PLAN AGREEMENT
between the

Lower Platte North Natural Resources District
(hereinafter referred to as Sponsor)

State of Nebraska
and the

Soil Conservation Service
United States Department of Agriculture
(hereinafter referred to as the Service)

Whereas, application has heretofore been made to the Secretary of Agriculture

by the Sponsor for assistance in preparing a plan for works of improvement for
the Bone Creek Watershed, State of Nebraska, under the authority of the Watershed
Protection and Flood Prevention Act (Public Law 83-566, 16 U.S.C. 1001-1008);

and

Whereas, the responsibility for administration of the Watershed Protection and
Flood Prevention Act, as amended, has been assigned by the Secretary of Agri-
culture to the Service; and

Whereas, there has been developed through the cooperative efforts of the
Sponsor and the Service a mutually satisfactory plan for works of improvement
for the Bone Creek Watershed, State of Nebraska, hereinafter reférred to as
the Watershed Plan, which plan is annexed to and made a part of this agreement;

Now, therefore, in view of the foregoing considerations, the Sponsor and the
Secretary of Agriculture, through the Service, hereby agree on this Watershed
Plan, and that the works of improvement for this project will be installed,
operated, and maintained in accordance with the terms, conditions, and
stipulations provided for in this Watershed Plan including the following:

1. The Sponsor will acquire such landrights as will be needed in connection
with the works of improvement. Recorded landrights will not be needed.

2, The Sponsor will acquire or provide assurance that landowners or water

users have acquired such water rights pursuant to State law as may be
needed in the installation and operation of the works of improvement.

AGR. 1



The percentages of construction costs to be paid by the Sponsor 1/
and by the Service are as follows:

Estimated
Construction

Works of Improvement Sponsor Service Costs
(percent) (percent) (dollars)
Terrace 25 75 699,000
Grassed Waterways or Outlet 25 75 307,800
Diversion 25 75 10,800
Critical Area Plantings 25 75 13,600
Grade Stabilization Structure 25 75 250,000

4, The percentages of the technical assistance costs to be borne by the
Sponsor and the Service are as follows:

Estimated
Technical Assistance
Works of Improvement Sponsor Service Costs
(percent) (percent) (dollars)
All 0 100 125,500

5n The Sponsor and the Service will each bear the costs of project adminis-
tration which it incurs, estimated to be $12,500 and $37,700, respectively.

6. The Sponsor will provide assistance to landowners and operators to
assure the installation of the land treatment measures shown in the
Watershed Plan.

7. The Sponsor will encourage landowners and operators to operate and main-
tain the land treatment measures for the protection and improvement of
the watershed.

1/ Sponsor's share to be paid by landowners or operators who enter into

watershed long term agreements.
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10.

11.

12.

13.

The costs shown in this agreement represent preliminary estimates. 1In
finally determining the costs to be borne by the parties hereto, the
actual costs incurred in the installation of works of improvement will be
used.

This agreement is not a fund-obligating document., Financial and other
assistance to be furnished by the Service in carrying out the Watershed
Plan is contingent on the appropriation of funds for this purpose.

A separate agreement will be entered into between the Service and the
Sponsor before either party initiates work involving funds of the other
party. Such agreement will set forth in detail the financial and working
arrangements and other conditions that are applicable to the specific
works of improvement. '

The watershed plan may be amended or revised, and this Agreement may be
modified or terminated, only by mutual agreement of the parties hereto.

No member of or delegate to Congress, or resident commissioner, shall be
admitted to any share or part of this agreement, or to any benefit that
may arise therefrom; but this provision shall not be construed to extend
to this agreement if made with a corporation for its general benefit.

The program conducted will be in compliance with all the requirements
respecting nondiscrimination as contained in the Civil Rights Act of 1964
and the regulations of the Secretary of Agriculture (7 C.F.R. 15.1-15.12),
which provide that no person in the United States shall, on the basis of
race, color, or national origin, be excluded from participation in, be
denied the benefits of, or be subjected to descrimination under any
activity receiving Federal financial assistance.
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Lower Platte North NRD By
P.0. Box 258
David City, NE 68632 Title

Date

The signing of this agreement was authorized by a resolution of the
governing body of the Lower Platte North Natural Resources District

adopted at a meeting held omn the day of .
Secretary, Lower Platte North NRD Address Zip Code
Date

Soil Comservation Service
United States Department of Agriculture

Approved By:

State Conservationist

Date
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WATERSHED PLAN
Bone Creek Watershed
Butler County
Nebraska

Prepared under the Authority of the Watershed
Protection and Flood Prevention Act (Public
Law 566, 83rd Congress, 68 Stat. 666), as
amended and in accordance with Section 102(2) (C)
of the National Environmental Policy Act
of 1969, Public Law 91-190, as amended (42

USC 4321 et seq).

SUMMARY

I. Description of the Watershed and Planned Action.
The Watershed Plan proposes watershed protection with the installation of
an accelerated land treatment program. The principal goals to be accom-
plished are reducing erosion and maintaining production on about 5,600
acres of Class III through VI cropland and about 1,100 acres of Class III
through Class VII pastureland, a reduction in flood damages on about
3,300 acres of prime farmland, creation of 170 acres of wildlife habitat,
the reduction in sediment deposition on about 1,100 acres of prime farmland,
and the reduction of sediment and associated nutrient yields to the
Platte River. The proposed plan provides for 6 man-years of technical
assistance to accelerate the planning and application of land treatment

measures to be installed over a ten year period.
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II.

The total project cost is estimated to be $1,456,900 of which $1,124,200
will be borne by PL-566 funds, and $332,700 to be borne by other funds.

The project will reduce floodwater damages an estimated $17,600 annually;
reduce flood plain sediment deposition damages an estimated $3,100 annually;
apply erosion control measures on about 5,600 acres of cropland to accrue
benefits of $137,200 by maintaining resource base potential in the future;
and reduce sediment yields to the Platte River an estimated 12,400 tons
annually. The Lower Platte North NRD is responsible for leadership in
achieving land treatment applications, and the landowners are responsible
for the operation and maintenance of the works of improvement.

Alternatives and Impacts. Five alternatives were considered during

project formulation. Alternative 1 is the plan which optimizes natiomal
economic development (NED). It consists of accelerated land treatment
measures to protect the resource base and reduce erosion and sediment
deposition. Alternative 2 emphasized environmental quality (EQ) with the
addition and/or preservation of fish and wildlife habitat. This alternative
and all other alternatives, except 5, contained the land treatment measures
considered in alternative 1. Alternative 3 was primarily nonstructural

in nature and emphasized conversion of flood plain receiving high flood
damages to more water tolerant land uses. Alternative 4 is the recommended
plan and emphasizes protection of the resource base and improvement of
water quality and fish and wildlife habitat. It combines elements of the

NED and EQ plans. Alternative 5 was the no-project action.



III.

Impacts of the recommended plan on key economic, environmental, and social
factors are shown in the summary on the following page.

Summary of Review - Agencies from which written comments are requested.

State of Nebraska, Department of Environmental Control

State of Nebraska, Policy Research Office (State Clearinghouse)
State of Nebraska, Natural Resources Commission

National Wildlife Federation

Nebraska Environmental Coalition

Nebraska State Historical Society

University of Nebraska, Department of Forestry, Fisheries & Wildlife
U.S. Department of Agriculture, Forest Service

U.S. Department of Agriculture, FmHA

U.S. Department of Agriculture, ASCS

U.S. Department of Agriculture, Office of Equal Opportunity
U.S. Department of the Army, Omaha District Corps of Engineers
U.S. Department of the Interior, Fish and Wildlife Service

U.S. Department of the Interior, Bureau of Mines

U.S. Department of the Interior, Bureau of Reclamation

U.S. Environmental Protection Agency

Wachiska Audubon Society



PROJECT SUMMARY

Name, Size, County, State:
Bone Creek Watershed, 43,120 acres, located in Butler County, Nebraska

Sponsors: Lower Platte North NRD

Present Land Use and Conservation Needs:

TOTAL ACRES ACRES NEEDING TREATMENT

Cropland 30,020 9,600
Grassland 10,500 200
Forest Land 1,080 225
Miscellaneous 1,520 -

Total 43,120 10,025
Land Ownership: Private 97%; State/Local 3%; Federal 0%
Number Farms: 150 farms averaging 275 acres
Prime Farmland: 3,300 acres in 100-year flood plain - about 1,500 acres

under irrigation

Wetlands: 480 acres of Type II
Flood Plains: Cropland - 3,600 acres; Grassland - 650 acres; Forest Land -

50 acres; Miscellaneous - 300 acres.

Endangered Species: None

Cultural Resources: County Schoolhouse, Shinn's Ferry Crossing, Bellwood Site,
Ox-Bow Trail. (None affected by project.)

Purposes: Protect resource base with an associated maintenance in -
crop production on about 5,600 acres; reduce flood damages;
reduce infertile sediment deposition on cropland; reduce
existing gully erosion; reduce sediment and nutrient yields
to the Platte River with an indirect associated benefit to
water quality and enhancement of wildlife habitat with
installation of prime habitat plantings.



Project Costs:

Item PL-566 Funds Other Funds Total
Dollars

Land Treatment - Accelerated 961,000 320,200 1,281,200

Technical Assistance 125,500 - 125,500

Project Administration 37,700 12,500 50,200

Total 1,124,200 332,700 1,456,900

Annual Benefits:

Agricultural Acreage (Crop and Pasture) Dollars (Average Annual)
Resource Base (about 5,600 acres) 137,200
Downstream Flood Plain (about 4,600 acres) 17,600
Sediment and Scour (about 1,100 acres) 3,100

Total 157,900

Total Acres Benefited:
By land treatment - about 14,000 acres

Number of Farming Units Benefited by Conservation Land Treatment:
120 (80%) :

Responsible for Operation and Maintenance of Project Measures:
Lower Platte North NRD and/or local landowners

Projected Change in Land Use (Acres):
Grassland to Forest Land - 170 (Wildlife Habitat)
Grassland to Cropland - 980

Natural Resources Lost or Changed (Acres):
Wildlife Habitat - +170 acres of plantings

Projected Land Use with Project:

Item Present Future (2025)
Acres

Cropland 30,020 31,000

Grassland 10,500 9,350

Forest Land 1,080 1,250

Miscellaneous 1,520 1,520

Total 43,120 43,120

Land Class:

Accelerated installation funds will be used to apply land treatment measures
on about 5,600 acres of agricultural land (Classes III through VII).
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WATERSHED PLAN 1/
BONE CREEK WATERSHED

Butler County, Nebraska

INTRODUCTION

This document describes plan formulation, discloses the expected environ-
mental impacts, and provides the basis for authorizing Federal assistance for
implementation.

The sponsoring local organization (Lower Platte North NRD) developed the
plan with the assistance of the U.S. Department of Agriculture's Soil Conser-
vation Service and Forest Service. Financial and technical assistance for plan
development was also provided by the Nebraska Natural Resources Commission.
Other Federal, State, and local agencies provided input into the planning
process.

The plan was prepared under the authority of the Watershed Protection and
Flood Prevention Act, Public Law 83-566, as amended (16 USC 1001-1008) and
in accordance with Section 102(2)(C) of the National Environmental Policy Act
of 1969, Public Law 91~-190, as amended (43 USC 4321 et seq). Responsibility
for compliance with the National Envirommental Policy rests with the Soil

Conservation Service (1)(2).

1/ All information and data, except as otherwise noted, were collected during
watershed planning investigation by the SCS and FS, USDA. Information
from other sources will be noted by (1) - the number within the paren-
thesis noting the reference source as listed on page 51.



AFFECTED ENVIRONMENT

Physical and Social

Bone Creek Watershed is located in north central Butler County with the
northern boundary abutting the Platte River. It is a part of the Lower Platte
North Natural Resources District. The Bone Creek Watershed area approximates
43,120 acres or about 67 square miles. The greatest width east to west is
about 7 miles while the maximum north-south distance is over 12 miles. The
northern portion of the watershed is across the Platte River south of Schuyler
and about l)% miles north of Highway S~12A. Octavia is the only community
located within the watershed. The community of David City lies outside the
south-western watershed boundary while Linwood, Abie, and Bruno flank the
Watershed on the east (3a).

Bone Creek Watershed contains three land forms which extend in a somewhat
northeast-southwest direction across the watershed. A valley area containing
flat-lying flood plain and terraces of the Platte River occupies a band about
4 to 5 miles wide across the northern part of the watershed. Adjacent to this
and occupying the central 2 miles of the watershed is a bluffs area of relatively
rugged land with steep and irregular slopes. The bluffs grade into a rolling
hills area, having moderate to steep slopes, narrow valleys, and rounded
ridges in the southern portion of the watershed. The valley area contains
streamdeposited silt, clay, sand, and gravel ranging 40 to 100 feet thick.

The bluffs and rolling hills regions contain 40 to 75 feet of Pleistocene
loess over glacial drift. The loess is generally a wind-blown silt, whereas,
the drift is a sandy to pebbly clay till containing deposits of sand and
gravel. Some small areas of relatively young dune-like sand, blown up from

the river, cap the loess in the bluffs area.
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Limestone and shale of the Greenhorn-Graneros formation of the Cretaceous
System underlie the Pleistocene deposits. The bedrock is relatively flat-lying,
and ranges in depth from 40 feet near the Platte River to over 400 feet in the
rolling hills near the southern edge of the watershed. Elevations range from
about 1,650 feet on the divide to about 1,340 near the mouth of Bone Creek.
The valley area or bottomlands of the project are represented by soils of the
Gibbon-Muir-Zook Association. These soils are nearly level, well drained,
somewhat poorly drained and poorly drained silty soils formed in alluvium on
bottomlands and stream terraces.

The Crofton-Monona Association represents soils found in the bluffs area
of the project. These soils are gently sloping to very steep, well drained to
excessively drained silty soils formed in loess on rolling hills.

The Ponca-Sharpsburg Association represent the rolling hills soils found
in the prject. These soils are deep, steep to nearly level, moderately well
drained to well drained silty soils formed in loess. This association repre~
sents about 90 percent of the rolling hills soils.

The continental-type climate of the watershed is typical of the central
plains region. As part of this region, temperature changes can at times be
abrupt, with seasonal temperatures ranging from over 100° Fahrenheit to minus
20° Fahrenheit. Cool to cold winters are ended, sometimes abruptly, by spring
which can quickly shift to the relatively long, warm summer season. Seasonal
changes of winter, spring, summer, and fall are not as defined as those at

higher latitudes (3a).



Generally, the last killing frost can be anticipated to occur during
mid-to-late April, while the first killing fall frost usually occurs during
mid-to-late October. The average annual temperature for the David City area
is about 51° Fahrenheit.

About half of the annual precipitation is from thundershowers during May,
June, July, and August. Early spring rains generally permit good land prepa-
ration for planting purposes. The normal annual precipitation at David City
is 28.84 inches. The maximum recorded 24-hour precipitation was 9.71 inches
on June 23-24, 1963.

The pan evaporation potential for the watershed vicinity has been estimated
to be about 60 inches per year. Annual lake evaporation is about 42 inches
per year.

The population forecast for the watershed suggests a decline. By the
year 2020, the population of the watershed will have declined by about 30 per-
cent from the present level. Net migration, estimated to decline at about 12
percent for the period 1960-1970, can be expected to continue, but at a much
slower rate so that by 2020 the effect of out migration will approach zero
(3b). Butler County has less than 400 persons of either Spanish, Negro, or
Italian descent. This represents less than 1 percent of the watershed population.

POPULATION ESTIMATES FOR BONE CREEK WATERSHED
FOR 1980 AND 2025

1980 2025

Watershed Population 743 514
Rural 646 418
Urban 97 96



Source: Computed from data obtained from U.S. Census of Population, 1970,

and Nebraska Population Projections, prepared for the State Office

of Planning and Programming, by V. Renshaw, Bureau of Business
Research, University of Nebraska, Lincoln.
The economy of Bone Creek Watershed is basically agriculture. 1In the
short run, substantial economic fluctuations may occur due to weather conditionms,
costs, and prices for farm products. In the long run, economic growth will
depend upon technological developments in agriculture, world population trends,
and economic growth at the national and international level.
Past economic trends are a primary indicator of the future economic
structure of an area. Trends in income, employment, and other economic variables

provide indicators of future economic conditions which, in turn, influence

social variables.

Personal income derived from wages and salaries and other income comprised
a much smaller share of total personal income in Butler County in 1972 than in
the state as a whole. The relative share of income attributed to farm and
non-farm proprietors, property, and transfer payments in Butler County exceeded
the corresponding state figures. Farm proprietors income accounted for slightly
less than one-third of all personal income in Butler County, whereas, it

accounted for less than one-eighth statewide.
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The present (Appendix C) and predicted land use pattern in Bone Creek Watershed

is:
Present 1980 : Future 2025
Land Use : Acres : Percent: Acres : Percent
Cropland 30,020 70 31,000 72
Pastureland 10,500 24 9,520 22
Forest Land 1,080 2 1,080 2
Other Land 1,520 4 1,520 4

Significant Concerns

During the assessment process, analyses of impacts on a broad range of
environmental, economic, and social factors were made, and the significance
of these impacts to decision making was evaluated (see table on following page).

From these analyses, it was found that the project would have no signifi-
cant impacts on ground water, endangered or threatened plants and animals,
mineral resources, or cultural resources. Therefore, these factors are not
discussed in this report although basic data concerning these items have been
collected in order to determine the magnitude of project impacts. Significant
environmental, social, and economic factors were used to compare alternatives

and to present impacts of the selected plan,
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TABLE 1 - ANALYSIS OF IMPACTS FOR BONE CREEK WATERSHED, NEBRASKA

Degree Significant
Economic, Envirommental : of 2 to :
and Social Factors Impact 1/: Decisionmaking 2/ : Remarks 3/

Climate None No (3a)
Transportation None No (3a)
Land Use Major Yes (3a) & Appendix C
Water Quantity Minor No (3f)
Water Quality Minor Yes (3¢c)
Air Quality None No -
Fish Habitat None No (34)
Wildlife Habitat Moderate Yes (3e) & Appendix F
Recreation Minor No (3e)
Floodwater Minor Yes (6)
Erosion and Sedimentation Major Yes (6)
Prime Agricultural Land Moderate Yes (4)
Endangered and Threatened

Plants and Animals None No None Present (3e)
Mineral Resources None No (3a)
Cultural Resources of None to be

National Significance None No Disturbed (3g) &

Appendix G

Lakes and Wetlands Minor Yes (3¢) & Appendix F
Economic and Social Major Yes (3b)
Visual Quality Minor Yes -

1/ Degree of impact was used as a basis for achieving balance on the

presentation of project impact data (see Impacts section).

2/ Factors believed to be important to decisionmaking were used as a basis

for preparing the Comparison of Alternatives section.

éj Refer to reference source (3a), etc. or Appendixes for additional

information,

=12-



PROBLEM AND OPPORTUNITY IDENTIFICATION

Sheet and rill erosion accounts for over 90 percent of the gross erosion
in the Bone Creek Watershed. Most of this takes place on cropland. It is
estimated that an average of 358,500 tons of soil from all sources are eroded
from cropland and pastureland per year. Sheet erosion reduces soil fertility
and exposes the less fertile, more easily erodible subsoil to the forces of wind
and water. Under current conditions, annual soil losses on some eroding cropland
will exceed 25 tons/acre/year. Soil losses from untreated pastureland will
average about 8 tons/acre/year (5).

The estimated sheet and rill erosion rates from are as follows:

Land Erosion Rate
Use Class Tons/Acre/Year
Cropland I&II 0-5
IIT & IV 5-25+
Pasture III, IV, & VI 0-10
Forestland IV & VI 0-3

Reduced productivity from cropland on upland soils (Class III and IV)
occurs due to deterioration of the resource base. This loss of production is
occurring on about 7,000 acres of cropland. The area of critically eroding
Class III and IV cropland is shown on the following problem area map.

Net income reduction due to reduced yields is about eight percent by year
2000 and nineteen percent by year 2030. Crops that are being affected are corn,
grain sorghum, wheat, soybeans, and alfalfa. Average annual losses in pro-
duction on upland soils (Class III and IV) would approximate 20-40 dollars/
acre on Class III cropland and 17-25 dollars/acre on Class IV cropland. This
loss is experienced on untreated croplands with soil losses in excess of 25
tons/acre/year. These areas experience no yield increase due to technology
without the installation of land treatment measures.

Average annual damage due to reduced productivity on upland soils is
estimated to be $171,500.

-13-
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Typical losses in production due to soil depletion on Class III and IV
cropland is illustrated in the following table:

TABLE 2 - PRODUCTION LOSSES DUE TO SOIL DEPLETION (WITHOUT PROJECT)

H Increments of Analysis ¢ Average Annual
Soil : 1980 : 1990 : 2010 : 2030 : Net Income/Acre
Dollars

Class III - Acres
Ponca-Crofton (1230) 81.30 65.20 40.50 26.60 64.50
Sharpsburg (230) 77.70 73.30 62.40 52.70 73.50
Ponca (2300) 69.30 62.30 46.20 35.90 60.00
Class IV - Acres
Monona (625) 69.30 62.80 52.60 42.20 62.00
Crofton-Steinauer 36.70 21.60 2.20 2.10 20.40
(610)
Ponca (605) 57.90 51.70 39.50 26.80 50.10
Example:

Ponca~-Crofton Association presently yields a net income of $81.30/acre.
Without land treatment, including mechanical measures, by 2030 this same
acre or unit will return a net income of $26.60 or a reduction of $54.70

in net return per acre.

Sediment and scour damages are closely related items in the watershed,
and they were not treated separately. Future without project, 1,100 acres,
or about 14 percent, of the flood plain subject to flooding is receiving
sediment and scour damages. Average annual loss of production damages total

$26,220.
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Reduced productivity of $24/acre annual net income due to flooding is
experienced on about 4,600 acres of flood plain lands. Crops are most vul-
nerable during the crop growing season when flooding generally occurs. Flooding
causes reduced yields, delay in farming operations, and waterlogging. Seedbed
preparation and planting are often delayed. Future average annual damages
will increase from $112,200 to about $129,000 without project by the year
2000,

Other agricultural damages include floodwater and sediment damages to
fences, harvested crops, machinery, and livestock. Fence damage includes the
expense of recovering stray animals and the damage done by them to crops.

These damages are estimated to be $6,000 annually.

Annual flooding occurs on 600 acres from l-year frequency storms, and
significant damage occurs every other year. Storms of a l10-year frequency or
smaller are responsible for the bulk of the flood damages because of the high
frequency of occurrence. A 10-year frequency storm will inundate about 3,160
acres of cropland.

Flood damages without project installation are illustrated by the following

table:
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TABLE 3 - FLOOD DAMAGES WLTHOUT PROJECT -~ BONE CREEK WATERSHED, NEBRASKA

REACH I II ILI Iv v VI VII VIIL IX X TOTAL
CROP AND PASTURE - ACRES FLOODED BY FLOOD FREQUENCY
100 - Year 1,600 470 690 600 80 50 210 220 80 600 4,600
10 - Year 840 370 570 500 50 30 150 170 20 460 3,160
5 - Year 490 230 420 370 40 20 90 120 20 370 2,180
2 ~ Year 430 110 350 210 20 20 30 40 0 90 1,300
AVERAGE ANNUAL DOLLARS
Average Annual
Acres Flooded
(1,800) 67,500 8,300 20,700 15,000 2,000 1,000 2,600 2,800 300 8,800 129,000
SEDIMENT AND SCOUR DAMAGES —~ AVERAGE ANNUAL
Acres 610 50 20 50 40 30 100 140 60 0 1,180
Dollars 17,170 1,660 300 350 1,010 460 1,690 2,320 1,260 0 26,220



Water quality of Bone Creek reflects the agricultural land use in the
watershed. Occasional runoff events combined with excessive erosion on Class
III and IV land deteriorate water quality because of sediment concentration
and other nonpoint source pollutants.

Sediment reduces water quality and contributes to a general degrading of
the environment because insecticides, herbicides, heavy chemicals, and phos-
phates from fertilizers used in agricultural production adhere to sediment
particles. Nitrogen is also carried on transported sediment, particularly
in organic form as adsorbed ammonium on clay particles.

Studies from the Platte River Basin Level B Study indicate that about
55 tons of nitrogen and 3 tons of phosphorous reach the mouth of the watershed
or the Platte River annually with sediment being the prime vehicle of transport.

Present gross erosion and sediment yields to channels within the project

area are illustrated as follows:

¢ Average Annual : Sediment Delivered

Erosion Type : Erosion : To Channel
Tons/Year
Sheet and Rill 327,000 61,400
Gully (Critical Source Areas) 2,500 1,200
Streambank 26,000 11,000
Flood Plain Scour 3,000 400
Total 358,500 74,000

Habitat quality (3e) in the watershed is below average due to the high
percentage of high intensity agricultural operations. Riparian habitat for
deer (about five square miles) is so small that it cannot maintain its estimated
population without support from other parts of the Platte River. Pheasant
and Quail populations have suffered through the conversion of noncultivated

land to row crops and their populations will decrease in the future (3e, p.7).
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PROJECT FORMULATION

Goals

Two broadly-based objectives, national economic development (NED) and
environmental quality (EQ), guided planning. The NED objective advocates
increasing the value of the Nation's output of goods and services or improving
economic efficiency. The EQ objective promotes the coqservation and/or
preservation of the nommonetary aspects of man's surroundings such as
cultural resources, ecological systems, or quality aspects of the nonrenewable
natural resource base,

The sponsor considered a broad range of resource problems and potentials
in establishing planning goals under the two objectives. Significant opportuni-
ties for public involvement, as well as input from Federal, State, and local
agencies, were provided during the goal setting process. The following goals

were identified:

Objective Goal
National Economic Increase agricultural income through...
Development

1. Sixty percent reduction of floodwater damages
on about 4,600 acres located in the 100-year
flood plain.

2. Adequate protection from erosion to about 80
percent of the Class IIIe through Class IVe
lands which are currently eroding at excessive
rates.

3. Fifty percent reduction in sediment deposition
in project stream channels and the Platte
River.

4, Improvement of irrigation efficiency on about
1,530 acres of bottomland flood plain.
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5. Fifty percent reduction in damages on about
1,100 acres of flood plain receiving sediment
deposition and scour damages.

Environmental Quality 1. Enhance and maintain land quality through
reduction of erosion rates to 5 tons/acre/year
level on about 5,600 acres of agricultural
lands.

2, Improve surface water quality by reducing
sediment yield to stream courses within
the watershed and to the Platte River.

3. Preserve or enhance small areas of woodland
and protect these areas for erosion control,
wood products, and wildlife habitat.

4, Preserve wildlife wetland areas.

Formulation of Alternatives

Project objectives and/or goals were established in the early planning
stages by the Sponsor. The need for a significant reduction (40-60%) in
flood plain damages was stressed in the initial planning stages. To obtain
these goals in damage reductions, it was evident to the sponsor that a system
of floodwater retarding structures would be necessary to achieve these higher
levels of damage reduction.

Various structural alternatives involving five floodwater sites were
studied; however, four of these sites were dropped from consideration because

of economic, environmental, and social concerns.



Project formulation began by listing those measures which would help

achieve or could be expected to satisfy one or more of the project goals. An

analysis was then made of the impact of each measure under consideration on

each of the goals. The following table summarizes the results of this effort.

TABLE 4 - MEASURE OF IMPACTS

Accelerated :

: Flood Plain

Floodwater : Land Use and

E Land Retarding ¢ Ownership
Goal : Treatment Structures : Adjustments

Increase agricultural
income through reduction
of floodwater damage + + -
Protect land from erosion + N N
Reduce sediment deposition + + N
Improve irrigation

efficiency + + N
Preserve bottomland

hardwoods N - N
Preserve wildlife wetlands N N N
Protect cultural resources N N N
Protect endangered and

threatened plants and

animals N N N
Improve surface water

quality + + +
Social Acceptance + - -
Preserve and protect

prime farmland + + -
Protect wildlife habitat + - +
(+) favorable impact (=) adverse impact (N) no impact
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Inspection of the table reveals that the accelerated land treatment alter-
native presents no conflicts to the satisfaction of identified goals. These
measures then became a common element of each alternative studied. Nome of
the alternatives adversely impact the goals of preservation and protection of
bottomland hardwoods, wildlife wetlands, cultural resources, or endangered
and threatened plants and animals.

A total of five potential floodwater sites were analyzed to determine how
project flood prevention needs could be met. A hydrologic analysis of the
downstream effects of the five sites indicated that four of the sites gave
little reduction in flooding. Costs of the four structures exceeded the ex-
pected damage reduction benefits. The remaining site (#2) was on the main
channel and satisfied the downstream flood damage reduction goals. Further
analysis of the site area brought forth social and environmental aspects of
the site that were totally unacceptable to the Sponsor and the local people.

The utilization of nonstructural measures to achieve a satisfactory
reduction in flood damages along with a more favorable impact on the environ-
ment was studied. As shown on the table on Page 29, this alternative did not
accomplish the Sponsor's goal.

Formulation of the NED plan was approached by determining the net economic
benefits of producing various levels of economic return. The apparent NED
plan was checked to determine that the last increment considered produced
economic benefits in excess of its cost.

The envirommental quality plan was formulated by a team of biologists
representing the SCS, the Nebraska Game & Parks Commission, and the U. S. Fish
and Wildlife Service. Members of the Nebraska Wildlife Federation and the
Wachiska Audubon Society also participated in the review of the proposed plan

elements.
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ALTERNATIVES
The alternatives considered during planning are described below. Economic,
environmental, and social impacts believed to be of greatest significance to
decisionmaking are presented in the Comparison of Alternatives table (page 29).
Accelerated land treatment as detailed in the Recommended Plan section
is included in all alternatives.

Alternative 1 - NED

The NED plan was developed by analyzing the land treatment measures
needed to protect the resource base on about 80% (5,600 acres) of the critically
eroding Class III and IV cropland in the watershed.

In the analysis of the land treatment alternative, eighteen resource
management systems (Appendix D) were utilized to determine the most practical
and economically feasible method of application. Of these systems, eight
were used to develop the least costly approach to providing adequate protection
to the land class needing treatment. The reduction of soil erosion can be
accomplished by various methods. The systems developed were thought to be
the most efficient for the class of land needing treatment. The benefits to
reduction in flood damages and also to the reduction in flood plain sediment
deposition were evaluated,.

Estimated costs of 130,200 average annual dollars and benefits of 157,900

average annual dollars would be realized with project installation.
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INCREMENTAL ANALYSIS OF ALTERNATIVE NO. 1

Annual Costs 1/ : Annual Benefits 1/:
Increment 5 ¢:Incremental: :Incremental: Net
Description : Total : Costs : Total : Benefits :Benefits
Dollars

l. Conservation Tillage and
Erosion Debris Basins 43,400 - 62,400 - 19,000

2. Conservation Grade
Stabilization Structures,
Terraces and Waterways 2/ 117,900 74,500 137,200 74,800 19,300

3. Comservation Tillage, Grade
Stabilization Structures,
Terraces, Waterways, and
Tile Outlets 139,100 21,200 137,200 0 -1,900

1/ Includes costs and benefits that would accrue during installation period

2/ Increment 2 is the NED Plan.

Alternative 2 - EQ

Features and measures that would be included under the environmental

quality plan include the following:

1. Preserve small woodland (2-3 acres) areas, where feasible in the
watershed. These areas contain walnut trees and other woody species
beneficial to wildlife., These areas should be fenced and managed for
wildlife use.

2. Woodlands within the watershed occupy only two percent of the total
area. The sponsors should encourage landowners to preserve and pro-
tect these areas for erosion control, wood products, and wildlife

habitat,
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A tract of Type II (Inland Fresh Meadows) Wetlands can be found in
Sections 34 and 35, T 17 N, R 3 E, of the watershed. Two areas of
approximately 50-55 acres (Appendix F) have been examined in the
field. The EQ Planning Team recommends that the sponsors purchase
site No. 1l or alternative site No. 2 to protect this area from
further or future development.

With the installation of any structure with a permanent pool of five

surface acres or greater, the sponsors should:

a. Fence the permanent pools where feasible to protect the shore-
line from livestock trampling. Shoreline width to fence will
be a of about 30 feet.

b. Wood duck nests will be installed in the upper ends of per-
manent pools where woody cover is prevalent.

c. As few trees as possible will be removed from the sediment
pools.

d. The fishing resource is limited, and the sponsors will encourage
landowners to establish a fishery at these sites.

Plan costs are 137,500 average annual dollars.

Impacts to the natural environment would be:

1. Increased quantity and quality of wildlife habitat.
285 Reduced erosion and sedimentation.

3. Improved aquatic habitat.
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Alternative 3 - Primarily Nonstructural

The nonstructural plan provides for the conversion of flood prone crop-
land (1,300 acres) in the two year frequency flood plain to pastureland with
low intensity recreation use.

Costs are 349,900 average annual dollars and benefits are 194,800 average
annual dollars. Impacts to the natural environment would be significant in
that 1,300 acres of flood plain would be fenced and utilized as pasture and as
wildlife habitat.

Alternative 4 - Recommended Plan

The recommended plan is the same as Alternative 1 (NED) with the addition
of the following items as listed in the EQ plan:

Items 1 and 2 - About 170 acres of land will be converted to permanent

vegetative cover and wildlife habitat plantings. These areas will be
small tracts throughout the watershed to provide a more uniform distri-
bution of wildlife habitat.

The sponsors will provide information and encourage landowners to
improve the natural environment by installing, where feasible, those
elements listed under item 4 of the EQ plan.

The installation of land treatment measures will also improve the
quality of the aquatic and terrestrial habitat over present levels.

The cost is 131,200 average annual dollars with benefits of 157,900
average annual dollars. This alternative met the Sponsor's goal of
reducing cropland erosiqn to 5 tons/acre/year on approximately 80% of the
critical erosion and sediment source areas in the watershed. Details
with respect to the proposed work and its environmental impacts are con-

tained in the Planned Project and Impact sections, respectively.
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Alternative 5 - No Project

The "no project" alternative would leave the land resource and related
water problems unsolved. The natural environment would maintain its present
rate of deterioration and increased income to watershed residents from protection
of the resource base would be foregone as well as loss of income due to deterio-
ration of the resource base.

Rationale for Plan Selection

The sponsoring local organization selected alternative 4 after careful
consideration of the impacts, both favorable and adverse, on their objectives
and other environmmental factors.

The Comparison of Alternatives Table (Page 29) shows the impacts of each
of the alternative plans on the planning objectives and key environmental
concerns. An evaluation of the table indicates that:

Alternative 1 will make a significant contribution to the planning

objectives in that it has the least magnitude of adverse impacts to the
social and environmental setting within the watershed. It has a major
impact in that it directly affects most farms in the watershed with

monies being available for land treatment measures. The original goals

of achieving a reduction in flood damages, sediment deposition and sediment
yields within the watershed by 60, 50, and 50 percent, respectively, were
foregone in this alternative primarily due to the public unacceptability
of the large dam concept. There are provisions for off-site benefits

with average annual dollars of 20,700 for reductions to flood and sedimen-
tation damages on the 100-year flood plain. Environmental elements such
as erosion control, improved wildlife and fisheries resources and improved

water quality were given consideration.
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Alternative 2 would significantly increase and/or preserve wildlife

habitat in the watershed. Stream and surface-water fishery resources
would be improved and enhanced with small structure installations. Water
and land quality would be improved through erosion control practices.

Alternative 3 provides area for low intensity recreation use, contributes

significant acreage for wildlife habitat but does nothing in regard to

the sponsors objectives of flood reduction. The average annual cost
($349,900) of this alternative far exceeded the economic benefits ($194,800).
This did not warrant additional expenditures of capital or conversion of

425 acres of prime irrigated farmland to achieve flood damage reduction or

wildlife benefits.

Alternative 4 was chosen as the recommended plan because it more nearly

meets the two national objectives for NED & EQ. It also meets the objectives
of the sponsors in the best possible manner. In addition to Alternative 1,
it includes the major objectives of the Environmental Quality Plan to

reduce erosion and sediment deposition and improve the quality and diversity
of fish and wildlife habitat. The plan is compatible with the NRD's com-
prehensive land use plan.

Alternative 5 would allow the existing problems associated with floodwater,

erosion, and sediment to continue. Floodwater, erosion, and sediment
damages would continue to occur and intensify causing the resource base to
further deteriorate. No adverse impacts would be induced nor would any

favorable economic or environmental impacts be realized.
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TABLE 5 - COMPARISON OF ALTERNATIVES - BONE CREEK WATERSHED, NEBRASKA

TMPACTS
tAlternative :Alternative: Alternative : Alternative H Alternative
: 1 : 2 : 3 H 4 : 5
H Land 3 Land : Land Treatment : Land :
Economic, Social, or 3 : Treatment : Treatment: (Acquisition of : Treatment H
Environmental Factors H Goals 1/ H (NED) H (E Q) : Flood Prone Areas): (Recommended) : (No Project)
Total Project Cost gj NA 1,443,300 1,538,400 4,298,300 1,456,900 0
Local Share - Installation Cost NA 329,300 425,200 932,700 332,700 0
Annual O&M Cost NA 20,600 20,700 23,600 20,600 0
Annual Cost 3/ NA 109,600 116,800 326,300 110,600 0
Annual Benefit NA 157,900 157,900 194,800 157,900 0
Flood Damage Reduction (Av. Ann.) Sixty percent reduction
. on 4,600 acres. :
Percent Reduction 10 10 31 10 0
Dollar Reduction 17,600 17,600 54,500 17,600 0
Flood Plain Sediment Deposition (Av. Ann.) Fifty perceant reduction
Percent Reduction 11 11 11 11 0
Dollar Reduction 3,100 3,100 3,100 3,100 0
Sediment Yield Reduction (Av. Ann.) Fifty percent reduction
Channels (Tons/Percent) 34,000/46  34,100/46 34,100/46 34,100/46 0
Platte River (Tons/Percent) 12,400/41 12,400/41 15,500/51 12,400/41 0
Wildlife Habitat Preserve and/or enhance No effect
Habitat destroyed (acres) small acres of woodland as - - - — 0
Habitat replaced (acres) wildlife habitat. 170 170 1,470 170 0
Wetland preserved (acres) - 55 - == 0
Water Quality (Av. Ann.) Improve water quality by No effect
Reduction in sediment yield (tons/Z%) reducing erosion and 12,400 12,400 15,500 12,400 0
Reduction in Nitrogen yield (tons/%) subsequent yields to the 32/58 32/58 30/53 32/58 0
Reduction in Phosphorous yield(tons/¥) Platte River 1.5/50 1.5/50 2/66 1.5/50 0
Prime Farmland No effect
Increased Production Yes Yes Yes Yes 0
Production Lost (acres) 0 0 0 (1] 0

1/ Na (not applicable) 2/ 1979 Prices 3/ Amortized at 7 3/8 percent interest rate for 50 years.



ONGOING PROGRAM

Ongoing forestry and fire control programs will continue at their usual
rate through the project installation period. Fire control measures will be
maintained on 11,580 acres of non-crop lands. No project acceleration is
required.

The cost of installing land treatment measures under the going program
includes all PL-46, state, and other costs for applying these measures and for
technical assistance for their planning, layout, and installation. These costs
are estimated to be $207,200 excluding forestry measures. This cost includes
$110,000 for construction of which $82,500 is from going ACP cost-share programs,
and $27,500 is from other funds. Technical assistance costs of $87,000 are
provided from PL-46 and ACP funds.

Studies of past achievements of landowners in the watershed indicate that
funds from the going program are adequate to treat only 20% of those areas with
erosion problems. An analysis of land treatmefit monies available in the area
(ACP and other programs) indicate that about $11,000 is available to the land-
owners on an average annual basis. At this rate of funding, it would take over
sixty years to complete the work proposed under the accelerated PL-566 cost-
share program.

Under the ongoing program, forestry land treatment measures are planned on
a total of 225 acres. Measures to be applied include tree and shrub planting,
timber stand improvement, proper timber harvesting, and grazing protectionm.

Conservation education articles and talks will be given to inform water-
shed landowners of options available to them for the management of their land.
The Cooperative Fire Prevention Program will be continued giving protection to

watershed forest land from wildlife.



Forest land treatment will cost landowners and cost-share programs a total
of $2,000. Fire control intensification will cost cooperating rural fire dis-
tricts and cost-share programs a total of $6,500. Forestry and fire control
technical assistance costs of $13,500 will come from ongoing cooperative pro-
grams, and $3,500 from the State and Extension Forester. No accelerated funds

are required.
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PLANNED PROJECT

Purpose — Watershed Protection

The primary goal of the Sponsoring Local Organization in developing this
plan is to further the conservation, development, and utilization of land.
This will help preserve, protect, and improve land and water resources and the
quality of the environment.

Accelerated Land Treatment

The accelerated land treatment measures to be installed during the project
period includes practices that will protect about 5,600 acres of cropland and

1,100 acres of pastureland. Installation of the project will include about:

Item Quantity
Diversion 14,400 feet
Terrace 668,000 feet
Grassed Waterway or Outlet 380 acres
Critical Ared Plantings 170 acres
Grade Stabilization Structures 25 sites

Installation of the accelerated land treatment program will be implemented
on a voluntary basis by means of long term agreements with landowners. The
planned soil losses of LTA's will be equal to or less than 5 tons/acre/year.

Assistance is to be provided throughout the watershed om agricultural
land Classes III - VII. Appendix D displays the planned resource management
systems by land capability classes to solve project objectives.

The installation costs include all costs to PL-566 and other funds for
installation of works of improvement for the project purpose of watershed

protection. Total assistance under PL-566 to be provided amounts to $1,124,200.
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This includes financial, techanical assistance, and project administration
costs of $961,000, $125,500 and $37,700, respectively. Local costs of $332,700
are anticipated.

The construction cost consists of the estimated cost of materials, labor,
and equipment involved in the construction process. Total construction costs
are estimated to be $1,281,200 (Table 6); $961,000 from PL-566 funds; and
$320,200 from other funds.

Technical assistance includes the direct cost of engineers and other
technicians for surveys, investigations, soil surveys, conservation planning,
and conservation application of land treatment measures. Technical assistance
costs for the accelerated land treatment measures are estimated to be $125,500
from PL-566 funds. Technical assistance time approximates six man-years
allocated to conservation planning and application of planned land treatment
measures. Financial assistance will be provided for the types of practices
that are defined in Appendix E.

Installation and Financing

The sequence of installation will be prorated over the ten year installation
period. Long term agreements and the amount and type of work will vary some-
what each year, but for management purposes, an average annual allocation, by
entity, for the totals in Table 6 should be reasonable.

The program is to be installed with long-term agreements between the
Service and the landowners or operators. Participation in the program is on a
voluntary basis. Landrights, permits, and any other entitlements will be
donated or granted by the landowners on a willing basis. Operation and main-

tenance will be the responsibility of the landowner/operator.
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In the event that historic or cultural properties are unexpectedly en-
countered during installation of the action, appropriate SCS procedures will
be implemented in compliance with Federal regulations and executive orders to
protect them,

Project administration, technical assistance, and other costs are estimated
as illustrated in Table 6.

Works of improvement will be installed in a ten year period following
authorization of federal assistance under Public Law 566. The following

table shows the anticipated project cost by fiscal year:

: INSTALLATION COSTS SHARED OVER INSTALLATION PERIOD

H ACCELERATED LAND TREATMENT
FISCAL YEAR : PL-566 : OTHER : TOTAL
FIRST - - -
2 106,600 35,400 142,000
3 106,800 35,600 142,400
4 106,800 35,600 142,400
5 106,800 35,600 142,400
6 106,800 35,600 142,400
7 106,800 35,600 142,400
8 106,800 35,600 142,400
9 106,800 35,600 142,400
10 106,800 35,600 142,400
TOTAL 961,000 320,200 1,281,200

DECEMBER 1980

Agreements and Contracts

Arrangements for PL-566 cost sharing will be based on long term agreements
(LTA's) between the Service and the landowner or operator. The LTA utilizes
the conservation plan and establishes the works of improvement to be installed

and cost of installation. It is the basis for the cost-share payment.
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Noncost-shared practices may be required as a condition for cost-share
assistance on eligible practices. These practices may be installed concurrently
with cost-shared practices.

The length of the LTA's will be at least five years and not more than ten
years. All cost-shared practices are to be installed three years prior to
termination of the LTA's.

The creation of Natural Resources Districts by the laws of Nebraska became
effective on July 1, 1972. Each established district assumed all assets,
liabilities, and obligations of any Soil and Water Conservation District, Water-
shed Conservancy District, Watershed District, Advisory Watershed Improvement
Board, and Watershed Planning Board within its boundaries.

The purposes of Natural Resources Districts shall be to develop and execute,
through the exercise of powers and authorities contained in the Act, plans,
facilities, works, and programs relating to ({) erosion prevention and control,
(2) prevention of damages from floodwater and sediment, (3) flood prevention
and control, (4) soil conservation, (5) water supply for any beneficial uses,
(6) development, management, utilization, and conservation of ground and surface
water, (7) pollution control, (8) solid waste disposal and sanitary drainage,
(9) drainage improvement and channel rectification, (10) development and
management of fish and wildlife habitat, (l1) development and management of

recreational and park facilities, and (12) forestry and range management.
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To meet the purposes of the Act, each district has the power and authority
to: (1) levy a tax which is not to exceed one mill annually on taxable property,
except intangible, within its boundaries, (2) issue revenue bonds for the
purpose of financing authorized construction facilities, (3) receive and use
grants, state appropriations, gifts, and other considerations for the purposes
of the Act, (4) exercise the power of eminent domain, and (5) carry out preventive
and control measures including, but not limited to, engineering operations and
changes in land use.

The Lower Platte North Resources District has analyzed its financial
needs in consideration of the scheduled installation of the works of improvement
and is able to make funds available when needed. Federal funds are to be
provided by the Soil Conservation Service in carrying out this project and are
contingent upon appropriations available for this purpose.

The 25 percent cost-share ($320,200) for construction costs will be the
responsibility of the Spomsor. They have indicated that they will assume
some percentage of this with the individual landowner assuming the balance.
Project administration costs ($12,500) incurred by the Sponsor will be their
sole responsibility.

Operation, Maintenance, and Replacement

Land treatment measures and associated land treatment measures will be
operated and maintained by individual landowners or farm operators under long
term agreements with the Soil Comservation Service. Technical assistance will
be provided by the Soil Conservation Service (SCS) for land treatment measures.

Technical assistance to landowners and rural fire districts for operating
and maintaining forestry and fire control measures will be provided by the
Nebraska State and Extension Forester in cooperation with the U.S. Forest

Service through continuing programs.

-36~



The Sponsor will encourage landowners and operators to operate and main-
tain the land treatment measures for the protection and improvement of the
watershed. Each measure must be maintained for the full length of the LTA and
no less than three years after installation. Failure to perform required
maintenance work will result in the repayment of cost-share funds. Estimated

average annual Operation, Maintenance, and Replacement costs total $20,600.
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TABLE 6 - ESTIMATED INSTALLATION COST - BONE CREEK WATERSHED, NEBRASKA

Estimated Cost (Dollars) 2/

Installation Cost : : PL-566 Funds : Other Funds B
Item 1/ : Unit : Number : SCS 4/ : FS 4/ : Total : SCS 4/ : FS 4/ : Total : _ Total

Land Treatment ~ Accelerated

Conservation Cropping

System 3/ Acre 3,800 - - - - - - -
Conservation Tillage

System 3/ Acre 4,800 - - - - - - -
Proper Grazing Use 3/ Acre 5,400 - - - - - - -
Terraces Feet 1,668,000 524,300 - 524,300 174,700 - 174,700 699,000
Grassed Waterways or Outlets Acre 380 230,900 - 230,900 76,900 - 76,900 307,800
Diversions Feet 14,400 8,100 - 8,100 2,700 - 2,700 10,800
Grade Stabilization

Structures Each 25 187,500 - 187,500 62,500 - 62,500 250,000
Critical Area Plantings Acre 170 10,200 - 10,200 3,400 - 3,400 13,600
Subtotal ~ Land Treatment

Measures 961,000 - 961,000 320,200 - 320,200 1,281,200
Technical Assistance 125,500 - 125,500 - - - 125,500
Project Administration 37,700 - 37,700 12,500 - 12,500 50,200
Total Project 1,124,200 - 1,124,200 332,700 - 332,700 1,456,900

1/ Does not include ongoing program

2/ Price Base 1979

3/ Practices applied annually

4/ Federal agency responsible for assisting in installation of works of improvement



IMPACTS

A broad range of environmental, economic, and social factors was considered
during the environmental assessment process. Areas of potential impact were
evaluated and an analysis made of the significance of the impact to decision-
making (Significant Concerns Subsection).

A description of the project impacts is presented below. Appropriate base-
line data have been included to establish needed perspective. Areas of impact
believed to be of key importance to decisionmaking are summarized for the various

alternatives in the Comparison Table on Page 29.

FLOODWATER IMPACTS

The project land treatment measures will reduce flooding in the flood
plain area of the watershed. Runoff will be reduced approximately ten percent
by these measures., The effect will be morq_pronounced on the smaller, more
frequent storms. It is anticipated that a like reduction will occur in flood-
water damages.

Average annual benefits from reduction of flood damages are estimated to be

$20,700.

EROSION AND SEDIMENT IMPACTS

Installation of land treatment measures will reduce sheet and rill erosion
on cropland from the current rates to 5 tons/acre/year or less. Erosion
rates on the critically eroding Class III-Class IV croplands will be reduced
from rates exceeding 25 tons per acre per year to 5 tons or less.

Sediment deposition in the flood plain will be reduced by about 12 percent
annually. Reduced sediment deposition will reduce production losses caused

by sediment on about 1,100 acres of prime farmland.
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Application of land treatment measures will reduce gross erosion in the

watershed, thusly:

Future

Without With
Erosion Type Percent Project Project
Tons/Year—-——-—===—-
Sheet and Rill 91 327,000 137,200

Gully (Critical Areas) 1 2,500 0

Channel and Streambank

Channel 7 26,000 23,400
Flood Plain Scour 1 3,000 2,400
Total (Av. Ann.) 100 358,500 163,000

Total gross erosion will be reduced 55 percent (358,500 to 163,000).
Sediment yields will be reduced throughout the watershed and are best illus-

trated by the following:

Percent
Reduction
Item Reach Amount (Tons) With Project
Future Without Project Sediment
Yields to Channels vV,VI,VII,VIII 49,400
IX 7,200
II,III,IV 10,600
I 6,800
Subtotal 74,000
Future With Project Sediment vV,VI,VII,VIII 25,200 49
Yields to Channels IX 3,600 50
II,III,1IV 7,600 29
I 3,500 49
Subtotal 39,900 47
Future Without Project Sediment Yield 30,500 -
(Platte River)
Future With Project Sediment Yield (Platte River) 18,100 41
Future Without Project Yield (Platte River)
Nitrogen 55 -
Phosphorous 3 -
Future With Project Yield (Platte River)
Nitrogen 23 59
Phosphorous 1.5 50
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WATER QUALITY IMPACTS

Water samples collected at locations within the watershed show no major
violations of the Nebraska water quality standards for the Lower Platte River
Basin,

Land Treatment (with Project) measures within the watershed will reduce
sediment delivery to main channels by 55 percent or approximately 195,500
tons/year. Project measures will reduce sediment yields to the Platte River
by 41 percent or 12,400 tons/year.

Future with project nitrogen and phosphorous yields will be reduced 32
and 1.5 tons respectively. This amounts to a reduction of 42 percent for
nitrogen and 50 percent for phosphorous.

ECONOMIC IMPACTS

Average annual benefits are estimated to be $157,900, of which $17,600
are flood damage reduction benefits, $3,100 are flood plain sedimentation
reduction benefits, and $137,200 are benefits to cropland from protecting the
resource base in the future.

Protection of the resource base with the installation of accelerated land
treatment measures on Class III and IV croplands provided average annual
benefits of $137,200.

The following table illustrates the benefits to be realized with land
treatment project installation. This table and the table on Page 15 offers a

comparison of the impacts to be realized with and without project.

~41-



TABLE 7 - PRODUCTION GAINS (WITH PROJECT)

s tAv. Annual : Av. Annual
¢ Increments of Analysis - Years:Net Income : Benefit
Soil : 1980 : 1990 : 2010 : 2030 : per Acre : per Acre
Dollars
Class III - Acres
Ponca-Crofton 81.30 82.20 95.30 108.30 84.90 20.40
(1230)
Sharpsburg (230) 77.70 88.00 101.00 115.30 89.10 15.60
Ponca (2300) 69.30 91.90 104.90 121.20 89.70 29.70
Class IV - Acres
Monona (625) 69.30 78.40 90.10 104.10 79.40 17.40
Crofton-Steinauer 36.70 54.50 63.20 70.80 52.20 31.80
(610)
Ponca (605) 57.90 73.50 84.80 96.70 65.30 15.20

Because there are no significant minority person populétions in the water-
shed, the watershed project will have a minimal social or economic effect on
minority persons.

The visual quality of the watershed will be enhanced with the installation
of on-going and accelerated land treatment programs. The visual resource
quality of about twelve miles of perennial streams will be enhanced by reducing
the amount of sediment delivered to these streams.

WILDLIFE IMPACTS

No reduction in wetlands or adverse impacts to cultural resources will
occur as a result of the project (Appendixes F and G). The watershed is average
to below average in density and quality of habitat. This situation will be
alleviated somewhat with the planting of about 170 acres of woody habitat on

small tracts throughout the watershed. These tracts are severely eroded.
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WATER QUANTITY IMPACTS

Bone Creek is static in terms of its present and near future water quan-
tities. The installation of the accelerated land treatment project would
modify the static condition only slightly. The land treatment measures would
reduce flood damages approximately ten percent.

RELATIONSHIP TO LAND AND WATER RESOURCE PLANS, POLICIES, AND CONTROLS

The Lower Platte NRD has formulated a comprehensive land use plan that
includes the Bone Creek Watershed Plan. A section in the comprehensive plan
considered tentative works of improvement to be undertaken by the NRD. This
assures compatibility between the watershed plan and the comprehensive plan.

The proposed watershed project does not conflict with any known or planned
River Basin Framework Study and was included in the 1978 Platte River Basin

Level B Study for implementation in FY 1980.



CONSULTATION

An application for planning assistance under the watershed protection and
flood prevention act was submitted to the Nebraska Soil and Water Conservation
Commission on March 10, 1966 and approved by same on April 21, 1966.

A préliminary investigation was conducted by Service personnel. During
the preliminary investigation, status reports were periodically presented at
meetings held by the Sponsors. Meetings of the Bone Creek Watershed, in com-
pliance with Nebraska State law, were open to the public. Each meeting date,
time, and agenda was advertised for public information.

Several alternative systems were investigated to illustrate to the Spousors
what they would need in order to meet their objectives. When it appeared to the
Sponsors that an acceptable system of floodwater retarding structures could be
formulated, they approved a formal motion to request the SCS to prepare a
preliminary investigation report and to request planning authorization. The
preliminary investigation report was approved on October 28, 1971, and the
Sponsors received authorization for planning on May 21, 1972.

Upon receipt of planning authorization, State, Federal, and local agencies
were so advised through correspondence and were encouraged to participate in
the planning process. In the course of project formulation and in compliance
with the Fish and Wildlife Coordination Act, the U.S. Fish and Wildlife Service,
Nebraska Game and Parks Commission, Nebraska Natural Resources Commission,
Wachiska Audubon Society, Nebraska Department of Environmental Control, and
the SCS assisted the Sponsors in evaluating the structural effects on the
quality of the fish and wildlife resources within the watershed. Appropriate
compliance with regulations for threatened or endangered species has occurred

through consultation with the U.S. Fish and Wildlife Service.
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All structure sites were reviewed in the field, and the cooperating
agencies determined the acres of wildlife habitat that would have to be estab-
lished to offset the habitat destroyed with installation of the project. 1In
cooperation with the Nebraska Department of Environmental Control, water quality
sampling stations were established in the watershed to evaluate water quality
in the watershed at present and after project installation. A memorandum of
understanding was established between the Department of Anthropology, University
of Nebraska, and the SCS to conduct cultural surveys. All reports prepared as
a result of these surveys show no effect on cultural resources and were reviewed
and concurred in by the State Historic Preservation Officer.

In coordination with the State of Nebraska and the U.S. Department of Health,
Education and Welfare, the effects of project measures on health conditions in
the watershed were evaluated. The potential development of mosquito-breeding
areas in the pool areas behind structures is a concern, and measures were incor-
porated into the plan to prevent or control this problem if it develops.

A forestry and fire control work plan was developed by the U.S. Forest
Service in cooperation with and through the Nebraska State and Extension Forester.
Elements of this plan are incorporated into the watershed plan.

An environmental assessment (3a-g) was completed by a consulting firm in
1976. This assessment, in conjunction with cooperative efforts of other groups
previously mentioned, met the requirements for compliance with policies as
established in the National Environmental Policy Act. The assessment evaluated
the environmental setting in the watershed under present conditions and for
future conditions without project installation.

The project was formulated at a series of meetings by the Sponsor which

were advertised and open to the public. 1In the course of formulation, numerous



field trips were made to work with various watershed residents concerning
watershed flooding and erosion problems and their solutions. The benefits and
effects of alternative structural systems were reviewed at advertised meetings
of the Sponsors.

Additional meetings were held in early and mid 1978 with landowners who
were directly involved with the floodwater sites.

Opposition to the floodwater sites started to build momentum at this
time. The project received extended press coverage, and additional meetings
were held involving watershed residents. The adverse social impact to Site #2
was such that early in 1979, the Sponsors elected to forego the structural
portion of the project. The result was recommendation of the accelerated land
treatment alternative as their selected plan.

In October 1979, the Sponsor requested the SCS to develop the draft
watershed plan.

The installation of the planned accelerated land treatment measures will
not require any federal permits, licenses, or other entitlements be obtained
in implementing the plan. A finding of no significant impact has been prepared

and circulated.
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Agencies from Which Written Comments are Requested

The following is a list of agencies requested to comment on the draft
watershed plan:

State of Nebraska, Department of Environmental Control

State of Nebraska, Policy Research Office (State Clearinghouse)

State of Nebraska, Natural Resources Commission

National Wildlife Federation

Nebraska Environmental Coalition

Nebraska State Historical Society

University of Nebraska, Department of Forestry, Fisheries & Wildlife

U.S. Department of Agriculture, Forest Service

U.S. Department of Agriculture, FmHA

U.S. Department of Agriculture, ASCS

U.S. Department of Agriculture, Office of Equal Opportunity

U.S. Department of the Army, Omaha District Corps of Engineers

U.S. Department of the Interior, Fish and Wildlife Service

U.S. Department of the Interior, Bureau of Mines

U.é. Department of the Interior, Bureau of Reclamation

U.S. Environmental Protection Agency

Wachiska Audubon Society
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BONE CREEK WATERSHED, NEBRASKA

LIST OF PREPARERS AND QUALIFICATIONS

NAME PRESENT TITLE EDUCATION EXPERIENCE OTHER
(Time in Job-Yrs.) Degree(s) (Titles & Time (License,
in Job-Yrs.) etc.)
SCS Water Resources Planning Staff
Tulley F. Nelson Staff Leader-1l BS-Geology Const. Geologist-~3

Eugene D. Alby Civil Engineer-12

Robert L. Ferguson Ag. Economist-24

Robert 0. Kluth Hydraulic Engr.-12

Harry W. Bell Ag. Economist-16

Mike Anderson Biologist-6

SCS_State Office and Field Staff

James L. Kearney Geologist=-12

Leland G. Jackson State Cons.
Engr.-8

William E. Reinsch Cons. Agronomist-7

Paul D. Smith Soil Consvst-1

BS-Ag. Engr.

BS-Ag. Econ.
BS~Ag. Engr.
BS=-Voec. Ed.
MS-Voe. Ed.

MS-Wildlife

Science

BS=-Geology

BS-Civil Engr.

BS~Agronomy

BS-Conservation
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Planning Geologist-l5

Staff Leader-1

Const. Engr.-3
Planning
Engr.~15

P.E. NE
#3438

Ag. Economist-24

Agr. Engr.-7
Hyd. Engr.-12

Soil Cons-7
Ag. Econ.-16

Soil Consvst-7
Biologist-6

Consultant=-5
NE Dept. of
Roads-6

SCS=-12

Proj. Engr.-3
Const. Engr.-4
Ass't State
Engr.-10
State Cons.
Engr.-8

Dist. Coms.-22

Dist. Cons.-15

P.E. Iowa

Wildlife
Society
Cert.

Prof. Cert.
#2325
#EG693
State of
California

Registered
P.E.

Cert. Prof.
Agron.



LIST OF PREPARERS AND QUALIFICATIONS

NAME PRESENT TITLE EDUCATION EXPERIENCE OTHER
(Time in Job-Y¥Yrs.) Degree(s) (Titles & Time (License,
in Job-Yrs.) etc.)

State Agencies

Gale Hutton 4 BS-Zoology Teaching-6 Working
(Dept. of Env. Control) DEC~4 on Masters
Carl Falk 4 BA, MA, and 16 yrs in PhD pending
(UNL-Dept. of Anthropology) PhD-Anthrovology field work & Dissertation

teaching exp. completion
at various

locations.
Tom Pesek 6 BS~Zoology Biologist=-6
(Natural Resources Commission) MS-~Aquatic Biology
Curt Twedt 6 BS, MS, Wildlife Cons.2 yrs, State experience
(NE Game & Parks Commissiocn) PhD~Zoology 10 yrs.+
Other Federal Agencies
Kent Kroonemeyer BS-Fishery Biology 10 yr.+ experience in

Wildlife Biology
& Management

.

Qutside Groups, Firms, etc.

Allan Eastman 10 MS~-Urban & Regiomal State Planning PIC-
Planning Office-2 State of
Nebraska
Mike Cowan 8 BS-Geology Principal Investigator
MS, PhD-Zoology on Ecological Impact

of Surface Water
Impoundments in the
Great Plains-2

Other related
experience in the
field of Zoology-
Ecology-10
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The draft watershed plan was reviewed and concurred in by state staff
specialists having responsibility for engineering, soils, agronomy, range con-
servation, biology, forestry, and geology. This review was followed by review
of the document and supporting data by the Midwest Technical Service Center.

The TSC concurred in the technical aspects of the plan.



BONE CREEK WATERSHED, NEBRASKA

INDEX - KEY WORDS

Word Description Page No.
Accelerated Land Treatment Land treatment installed with PL 83-566 1, 5, 23,
technical or financial assistance to 32, 38

solve resource problems which cannot be
adequately handled within an acceptable
time limit by other conservation programs.

Alternatives Studies made to establish various 2, 20, 23
combinations of measures (structural
and nonstructural) to satisfy
established goals and objectives.
These studies must include the analysis
of the NED, EQ, and a primarily
nonstructural plan.

Display Accounts Accounts to be used in organizing 52,
information on the effects of Appendix A
alternative plans. Four accounts
are to be used in organizing the
information on effects of candidate
plans. These four accounts are:
national economic development (NED),
environmental quality (EQ), regional
economic development (RED), and
other social effects (OSE). These
four accounts encompass all significant
effects of a plan on the human
environment as required by NEPA
and on social well-being as required
by Section 122 of the Flood Control
Act of 1970 (Pub. L 91-611, 84 Stat.

1823).
Effects Includes direct effects which are 22,
caused by the action and occur at Appendix A

the time and place; and, Indirect
effects which are caused by the
action and are later in time and
farther removed in distance.

(EQ) Plan A plan that maximizes net contributions 2, 19, 24,
to the (EQ) objective. Contributions 26, 29
to (EQ) are identified by protection
of or improvements in the quantity of
natural and cultural resources.
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Word

Goals

Gross Erosion

(NED) Plan

Nonstructural Plan

Objectives

Prime Farmland

Sediment Yield

BONE CREEK WATERSHED, NEBRASKA

INDEX ~ KEY WORDS

Descrigtion

A description and quantification of
items used to provide a clear basis for
measuring the effectiveness of alter-
native plans.

The total amount of erosion, soil
movement, occurring in the watershed
area. Takes into account erosion
from all sources.

A plan that maximizes net contributions
to the (NED) objective. These
contributions are identified by
measuring increases in the value of

the national output of goods and
services.

A primarily nonstructural plan makes
maximum feasible use of nonstructural
measures (flood plain acquisition,
flood warning system, flood proofing,
and relocation) to address water
resource problems and opportunities.

Two coequal objectives provide the
basis for formulation of plans for the
conservation and use of water and

related land resources. These objectives

are protection and enhancement of
national economic development (NED) and
protection and enhancement of
environmental quality (EQ).

Land that has the best combination
of physical and chemical
characteristics for producing food,
feed, forage, fiber, and oilseed
crops. The soils are flooded less
often than once in 2 years.

Denotes the amount of gross erosion
within the watershed or any selected
area that will be delivered to a
specified point within the area of
study.
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Page No.
1, 19, 27

13, 18, 40

2, 19, 23,
25, 29
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18, 40



BONE CREEK WATERSHED
LIST OF REFERENCES
(1) Principles & Standards - WRC, September 29, 1980
(2) Watershed Protection Handbook
(3) Environmental Assessment
(a) Phase I - Land Quantity
(b) Phase IX - Social Aspects
(c) Phase IV - Water Quality
(d) Phase VI - Fish Habitat
(e) Phase VIII - Wildlife Habitat
(f) Phase I1II - Water Quantity
(g) Phase X - Historical, Cultural Features
(4) Butler County Standard Soil Survey
(5) Related data from SCS files
(6) SCS Technical Releases & Notes
(7) Administrative Services Handbook

(8) Platte River Basin -~ Nebraska - Level B Study
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BONE CREEK WATERSHED

LIST OF APPENDICES

APPENDIX A - DISPLAY ACCOUNTS FOR SELECTED ALTERNATIVE

National Economic Development Account
Environmental Quality Account
Regional Economic Development Account
Other Social Effects Account

APPENDIX

APPENDIX

APPENDIX

APPENDIX

APPENDIX

APPENDIX

APPENDIX

B

c

LETTERS OF COMMENT RECEIVED ON DRAFT PLAN
LAND USE MAP

RESOURCE MANAGEMENT SYSTEMS

DEFINITION OF LAND TREATMENT PRACTICES
HABITAT QUALITY

CULTURAL RESOURCES

PROJECT MAP
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APPENDIX A

DISPLAY ACCOUNTS FOR SELECTED ALTERNATIVE

National Economic Development Account
Environmental Quality Account
Regional Economic Development Account

Other Social Effects Account



APPENDIX A

Recommended Alternafive
National Economic Development Account

Bone Creek Watershed, Nebraska

Measures of : Measures of
Components Effects 3 Components Effects
(Av. Ann. Dollars) 1/ (Av. Ann, Dollars) 1/
Beneficial Effects: Adverse Effects:
A. The value to users of A. The value of resources
increased outputs of required for a plan.
goods and services,
l. Resource Base 137,200 1. Project Installation 2/ 97,300
2. Floodwater 17,600 2. Operation, Maintenance,
3. Sediment and and Replacement 2/ 20,600
Scour 3,100 3. Technical Assistance 2/ 9,500
: 4. Project Administratiom 2/ 3,800
Total Beneficial Effects: 157,900 Total Adverse Effects 131,200
Net Beneficial Effects 26,700

1/ Price Base: Benefits - current normalized prices (WRC, Oct. 1979) for
Agriculture; Current (1979) for other items. Adverse Effects - Current (1979).

2/ 50 years at 7 3/8 percent interest.

DECEMBER 1980

APPENDIX A



Recommended Alternative

Environmental Quality Account

Bone Creek Watershed, Nebraska

Components

Measure of Effects

A. Areas of natural beauty.

B. Quality considerations of
water, land, and air
resources,

3.

2.

3.

4.

5.

Creates 170 acres of prime woody habitat.

Enhances visual resource quality of about
12 miles of perennial streams in the
watershed by reducing amount of sediment
delivered to these streams.

Enhance visual quality of entire
watershed with the installation of on-
going and accelerated land treatment
programs.,

Reduce nutrient (nitrogen and
phosphorous) yields to the mouth of the
watershed or the Platte River 32 tons
and 1.5 touns, respectively.

Improve water quality in watershed by
reducing suspended sediment and associated
nutrients.

Provide protection to the resource base
on about 9,000 acres of cropland and
pastureland.

Average annual flooding onm 4,570 acres,
3,264 of which comprises prime farmland,
will be reduced about 10 percent.

Reduce sediment deposition on about 1,100
acres of prime farmland.

Reduce sediment yields from all erosion
sources to the main channels within the
watershed from 74,000 to 39,900 tons/year.

Reduce sediment yields to the mouth of
the watershed or the Platte River from
30,500 to 18,100 tons/year.



Recommended Alternative

Environmental Quality Account

Bone Creek Watershed, Nebraska

Components

Measure of Effects

C. Biological resources and 1.
gelected ecosystems.

2.

C. Irreversible and irretrievable
commi tments. 1.

Continue ongoing program fire protection
on 43,120 acres of land within the water-
shed boundaries.

Enhance fisheries resource of the
Platte River by reducing sediment yield
by 12,400 tons/year.

Reduce turbidity and nutrient loads to
the channels of Bone Creek and the
Platte River, thus improving the quality
of water and the overall ecosystems.

Create 170 acres of prime wildlife
habitat.

Enhance wildlife habitat throughout the
watershed with the application of land
treatment measures om about 9,000 acres.

Agricultural production will be lost on
those acres involved with installation
of grade stabilizationm structures aand
their resultant permanent pools.

Readjustment of wildlife communities due
to plant and habitat changes caused by
project installation.

APPFNNTY A



Recommended Alternative
Regional Economic Development Account

Bone Creek Watershed, Nebraska

: Beneficial Effects: : Adverse Effects
: :Rest of: 5 :Rest of
Components :  Region 1l/:Natiom : Components :  Region 1/:Nation
(Av. Aan. Dollars) 2/ (Av. Ann. Dollars) 2/
Income: Income:
A. The value to users of A. The value of resources
increased outputs of required for a plan.
goods and services.
1. Resource Base 137,200 0 l. Project Installation 3/ 24,300 73,000
2, TFloodwater 17,600 0 2. Operation, Maintenance,
3. Sediment aand and Replacement 3/ 20,600 0
Scour 3,100 0 3. Technical aAssistance 3/ 0 9,500
4. Project Administration 3/ 900 2,900
B. Value of Output
Resulting from
External Economies
1. Resource Base 13,700 -13,700
2, Floodwater 1,800 -1,800
3. Sediment and Scour 300 -300
4. Operation, Maintenance,
and Replacement 2,100 -2,100
Total Beneficial 175,800 =-17,900 Total Adverse Effects 45,800 85,400
Effects:
Net Beneficial Effects 130,000 -103,300

1/ Butler County, Nebraska

2/ Price Base: Current normalized prices (WRC, October 1979) for agriculture;
Current (1979) for other items.

3/ 50 years at 7 3/8 percent interest

DECEMBER 1980



Recommended Alternative

Other Social Effects Account

Bone Creek Watershed, Nebraska

Components

Measure of Effects

Beneficial and Adverse Effects

A. Real Income Distribution

B. Life, Health, and Safety

C. Recreational Opportunities

Creates regional average annual benefit
of $175,800.

Local average annual costs borme by region
total $45,800.

Reduce flooding on 3,264 acres of prime
farmland in the 100-year flood plain.

Improve water quality by reducing
suspended sediment and associated nutrients.

Enhance hunting within the watershed by
the creation of 170 acres of prime wildlife
habitat.

Enhance fisheries resource of the Platte
River by reducing sediment yield.

Provide setting for observation of
wildlife.
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LETTERS OF COMMENT RECEIVED ON DRAFT PLAN
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LAND USE MAP
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APPENDIX D

RESOURCE MANAGEMENT SYSTEMS




APPENDIX D
Accelerated Land Treatment

Resource Management Systems

RESOURCE MANAGEMENT SYSTEM LAND TREATMENT CONSERVATION PRACTICES
Class I Cropland Conservation Cropping System
Conservation Tillage System
Crop Residue Use

Class IIe Cropland Conservation Cropping System
Conservation Tillage System
Crop Residue Use
Contour Farming

Class IIs Cropland Same as IIe Cropland

Class IIw Cropland Conservation Cropping System
Conservation Tillage System

Class II1Ie Cropland Same as IIe Cropland with terraces grassed
waterways, underground outlets, and water
and sediment control basins.

Class IIIw Cropland Same as IIw Cropland with surface drainage
or subsurface drain.

Class IVe Cropland Same as IIle Cropland
Class VIe Cropland Same as IIIe Cropland, Critical Area

Plantings, or Range Seeding and Proper
Grazing Use.

Class IVw Cropland Same as IIIw Cropland
Class I-VII Pasture Pasture and Hayland Planting, Pasture
and Hayland and Hayland management, ponds, grade

stabilization structures, trough or tank.

Class III-VII Rangeland Proper grazing use, ponds, grade stabili-
zation structures, trough or tank.

Class I-IV Irrigated Conservation Cropping System, Conservation

Cropland Tillage System, Crop Residue Use, Irrigation

Land Leveling, Irrigation Water Management.



APPENDIX D
Accelerated Land Treatment

Resource Management Systems

RESOURCE MANAGEMENT SYSTEM LAND TREATMENT CONSERVATION PRACTICES
Class II-VII (All Land Use Diversions, Grassed waterways or outlets,
systems where applicable) underground outlets, ponds, trough or tanks,

grade stabilization structures, farmstead
and feedlot windbreaks, critical area
plantings, fencing, firebreaks, windbreak
renovation, Woodland Improvement, Wildlife
upland and Wildlife wetland habitat manage-
ment to protect the resource base.
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TABLE 3 - FLOOD DAMAGES WLTHOUT PROJECT -~ BONE CREEK WATERSHED, NEBRASKA

REACH I II ILI Iv v VI VII VIIL IX X TOTAL
CROP AND PASTURE - ACRES FLOODED BY FLOOD FREQUENCY
100 - Year 1,600 470 690 600 80 50 210 220 80 600 4,600
10 - Year 840 370 570 500 50 30 150 170 20 460 3,160
5 - Year 490 230 420 370 40 20 90 120 20 370 2,180
2 ~ Year 430 110 350 210 20 20 30 40 0 90 1,300
AVERAGE ANNUAL DOLLARS
Average Annual
Acres Flooded
(1,800) 67,500 8,300 20,700 15,000 2,000 1,000 2,600 2,800 300 8,800 129,000
SEDIMENT AND SCOUR DAMAGES —~ AVERAGE ANNUAL
Acres 610 50 20 50 40 30 100 140 60 0 1,180
Dollars 17,170 1,660 300 350 1,010 460 1,690 2,320 1,260 0 26,220
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TABLE 5 - COMPARISON OF ALTERNATIVES - BONE CREEK WATERSHED, NEBRASKA

TMPACTS
tAlternative :Alternative: Alternative : Alternative H Alternative
: 1 : 2 : 3 H 4 : 5
H Land 3 Land : Land Treatment : Land :
Economic, Social, or 3 : Treatment : Treatment: (Acquisition of : Treatment H
Environmental Factors H Goals 1/ H (NED) H (E Q) : Flood Prone Areas): (Recommended) : (No Project)
Total Project Cost gj NA 1,443,300 1,538,400 4,298,300 1,456,900 0
Local Share - Installation Cost NA 329,300 425,200 932,700 332,700 0
Annual O&M Cost NA 20,600 20,700 23,600 20,600 0
Annual Cost 3/ NA 109,600 116,800 326,300 110,600 0
Annual Benefit NA 157,900 157,900 194,800 157,900 0
Flood Damage Reduction (Av. Ann.) Sixty percent reduction
. on 4,600 acres. :
Percent Reduction 10 10 31 10 0
Dollar Reduction 17,600 17,600 54,500 17,600 0
Flood Plain Sediment Deposition (Av. Ann.) Fifty perceant reduction
Percent Reduction 11 11 11 11 0
Dollar Reduction 3,100 3,100 3,100 3,100 0
Sediment Yield Reduction (Av. Ann.) Fifty percent reduction
Channels (Tons/Percent) 34,000/46  34,100/46 34,100/46 34,100/46 0
Platte River (Tons/Percent) 12,400/41 12,400/41 15,500/51 12,400/41 0
Wildlife Habitat Preserve and/or enhance No effect
Habitat destroyed (acres) small acres of woodland as - - - — 0
Habitat replaced (acres) wildlife habitat. 170 170 1,470 170 0
Wetland preserved (acres) - 55 - == 0
Water Quality (Av. Ann.) Improve water quality by No effect
Reduction in sediment yield (tons/Z%) reducing erosion and 12,400 12,400 15,500 12,400 0
Reduction in Nitrogen yield (tons/%) subsequent yields to the 32/58 32/58 30/53 32/58 0
Reduction in Phosphorous yield(tons/¥) Platte River 1.5/50 1.5/50 2/66 1.5/50 0
Prime Farmland No effect
Increased Production Yes Yes Yes Yes 0
Production Lost (acres) 0 0 0 (1] 0

1/ Na (not applicable) 2/ 1979 Prices 3/ Amortized at 7 3/8 percent interest rate for 50 years.
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TABLE 6 - ESTIMATED INSTALLATION COST - BONE CREEK WATERSHED, NEBRASKA

Estimated Cost (Dollars) 2/

Installation Cost : : PL-566 Funds : Other Funds B
Item 1/ : Unit : Number : SCS 4/ : FS 4/ : Total : SCS 4/ : FS 4/ : Total : _ Total

Land Treatment ~ Accelerated

Conservation Cropping

System 3/ Acre 3,800 - - - - - - -
Conservation Tillage

System 3/ Acre 4,800 - - - - - - -
Proper Grazing Use 3/ Acre 5,400 - - - - - - -
Terraces Feet 1,668,000 524,300 - 524,300 174,700 - 174,700 699,000
Grassed Waterways or Outlets Acre 380 230,900 - 230,900 76,900 - 76,900 307,800
Diversions Feet 14,400 8,100 - 8,100 2,700 - 2,700 10,800
Grade Stabilization

Structures Each 25 187,500 - 187,500 62,500 - 62,500 250,000
Critical Area Plantings Acre 170 10,200 - 10,200 3,400 - 3,400 13,600
Subtotal ~ Land Treatment

Measures 961,000 - 961,000 320,200 - 320,200 1,281,200
Technical Assistance 125,500 - 125,500 - - - 125,500
Project Administration 37,700 - 37,700 12,500 - 12,500 50,200
Total Project 1,124,200 - 1,124,200 332,700 - 332,700 1,456,900

1/ Does not include ongoing program

2/ Price Base 1979

3/ Practices applied annually

4/ Federal agency responsible for assisting in installation of works of improvement
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APPENDIX E

DEFINITIONS OF LAND TREATMENT CONSERVATION PRACTICES

CONSERVATION CROPPING SYSTEM

Growing crops in combination with needed cultural and management measures.
Cropping systems include rotations that contain grasses and legumes as well
as rotations in which the desired benefits are achieved without the use of
such crops.

CONSERVATION TILLAGE SYSTEM

A form of noninversion tillage that retains protective amounts of residue
mulch on the surface throughout the year. These include no tillage, strip
tillage, stubble mulching, and other types of noninversion tillage.

CONTOUR FARMING

Farming sloping land in such a way that plowing, planting, and cultivating are
done on the contour. (This includes following established grades of terraces
or diversions.)

CRITICAL AREA PLANTINGS

Planting vegetation such as trees, shrubs, vines, grasses or legumes on
critical areas. (Does not include tree planting mainly for wood products.)

CROP RESIDUE USE

Using plant residues to protect cultivated fields during critical erosion
periods.

DIVERSION

A channel with a supporting ridge on the lower side constructed across the
slope.

FARMSTEAD AND FEEDLOT WINDBREAK

A belt of trees or shrubs established next to a farmstead or feedlot.
FENCING

Enclosing or dividing an area of land with a suitable permanent structure that
acts as a barrier to livestock, big game, or people. (Does not include electric
or other temporary fences.)

FIREBREAKS

A barrier made to check or stop uncontrolled fires.
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DEFINITIONS OF LAND TREATMENT CONSERVATION PRACTICES

FIRE PROTECTION (FS)

To protect soil, water, and plant resources by preventing damage by fires.

FORESTATION (FS)

The establishment of suitable trees by planting or seeding for timber production,
watershed protection, and other purposes.

GRADE STABILIZATION STRUCTURE

A structure to stabilize the grade or to control head cutting in natural or
artificial channels. (Does not include structures used in drainage and irri-
gation systems primarily for water comtrol.)

GRASSED WATERWAY OR OUTLET

A natural or constructed waterway or outlet shaped or graded and established
in vegetation suitable to safely dispose of runoff from a field, diversioms,
terrace, or other structure.

IRRIGATION LAND LEVELING

Reshaping the surface of land to be irrigated to planned grades. Does not
include drainage land grading or land smoothing.

IRRIGATION WATER MANAGEMENT

Determining and controlling the rate, amount, and timing of irrigation water

application to soils to supply crop water needs in a planned and efficient
manner.

LIVESTOCK EXCLUSION

Excluding livestock from an area not intended for grazing.

PASTURE AND HAYLAND MANAGEMENT

Proper treatment and use of pastureland or hayland.

PASTURE AND HAYLAND PLANTING

Establishing and reestablishing long-term stands of adapted species of perennial,
biennial, or reseeding forage plants. (Includes Pasture and Hayland Renovation.
Does not include Grassed Waterway or Outlet on cropland.)
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DEFINITIONS OF LAND TREATMENT CONSERVATION PRACTICES

POND

A water impoundment made by constructing a dam or embankment, or by exca-
vating a pit or "dugout.”

PROPER GRAZING USE

Grazing at an intensity which will maintain enough cover to protect the soil
and maintain or improve the quantity and quality of desirable vegetation.

RANGE SEEDING

Establishing adapted plants by seeding on native grazing land (does not include
pasture and hayland planting).

SUBSURFACE DRAIN

A conduit, such as tile, pipe, or tubing, installed beneath the ground surface
and which collect and/or convey drainage water.

SURFACE DRAINAGE

A graded ditch for collecting excess water in a field.
TERRACE

An earth embankment, channel, or a combination ridge and channel constructed
across the slope.

TROUGH OR TANK

A trough or tank with needed devices for water control and waste water
disposal installed to provide drinking water for livestock.

UNDERGROUND OUTLET

A conduit installed beneath the surface of the ground to collect surface
water and convey it to a suitable outlet.

WATER AND SEDIMENT CONTROL BASIN

A short embankmant or a combination ridge and channel generally constructed
across the slope and minor water courses to form a silt or sediment basin.

WILDLIFE UPLAND HABITAT MANAGEMENT

Retaining, creating, or managing wildlife habitat other than wetland.
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DEFINITIONS OF LAND TREATMENT CONSERVATION PRACTICES

WILDLIFE WETLAND HABITAT MANAGEMENT

Retaining, creating, or managing wetland habitat for wildlife.

WINDBREAK RENOVATION

Widening, partial replanting, removing, and replacing selected trees and
shrubs to improve an existing windbreak.

WOODLAND IMPROVEMENT

Improving woodland by removing unmerchantable or unwanted trees, shrubs,
or vines.
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