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STATE WATER PLAN

Framework Study

Volume | - INVENTORY OF LAND RESOURCES

I. Land Areas by Major Use (state matrix of major and auxiliary uses)

A. Agriculture
1. Cropland
a. lrrigated
b. non-irrigated

2. Pasture
3. Range

4. Forests
5. Voodlands
6. Other

B. Urban, Transportation and Bullt-up Areas
C. Recreation and Fish and Wilulife Areas
D. Mineral !ndustry Areas

E. Military Areas

F., Watar Areas

I1. Agricultural Land Capabilities

A. Soils Capability (including inventory of acreages of soils by
capabilities)
1. Soil Resource Groups by Subbasins
2. Soll Resource Groups by Land Resource Areas

B. Physical Irrigation Capabilities (by subbasin)
1. Arable Land
a. irrigable land
(1) irrigated land
(2) potentially Irrigable land Class A
(3) potentially irrigable land Class B
(4) potentiaily irrigable land Class C
b. non-irrigable land
2. Non-arable Land



Land Ownership
A. Private
B. Public
1. Federal (by agency)
2, State and Local
Lend Treatment (based on 1967 conservation needs inventory)
A. fLand Uze Capabilities inventory
B. Land Treatment Nseds

C. Airaal Distribution of Needs

Future tand Use Requiramants (by subbasin)

A. Projscred Land Requirements
1. Urban, Transportation and Bui.t-up Areas
2. Mineral Industry Areas
3, Military Installation Areas

B. Land Availabie for Other Uses
1. Agriculture Areas
2. Recreation and Fish and Wildlife Areas
3. Water Development Areas



STATE WATER PLAN

Framework Study

Volume 2 - INVENTORY OF WATER RESOURCES

I. Surface Water

A. Streamflow Records

. Monthly and Annual Volumes For Selected Stations in Each Subbasin
Fiow Duration Curves for Above Stations

. Low Flow Probability Curves for Above Stations (7day - 10 year)

. Flood Peak Probability Curves for Above Stations

. Effects of Development

. Location Map

O U BN N —

B. Quality of Surface Water
1. Bacterial
a. B0D, DO
2. Chemical
a. pH, SAR
3. Physical
a. Temperature
b. Sediment
(1) suspended
{2) bed
(3) total

C. Utilization
1. lIrrigation
a. Diversions by Subbasin
2. Municipal
a. Total by Subbasin
3. Industrial
a. Total by Subbasin
4, Power
a. Total for Hydropower by Subbasin
b. Total for .gt¥eam Cocling by Subbasin
5. Recreation & Fish and Wildlife
6. Navigation
7. Rural Domestic and Livestock

D. Major Storage Lakes and Reservoirs
1. Total Surface Area and Volume by Subbasin
2. Uses of Above Lakes and Reservoirs
3, Quality of Water in Above Reservoirs
4. Llocation Map



.

i, Ground Water

A. Occurrence and Availability by Subbasin
1. Aquifer Characteristics
2. Water Table Trend
3. Location Map

B. Quality of Ground Water
1. Physica!l
2. Chemical
3. Bacterial

C. Utilization
1. lIrrigation
a. Total Pumped by Subbasin
b. Degree of Development of Aquifer
2. Municipal
a. Total by Subbasin
b, Per Capita Use Rates
3. Industrial
a. Total by Subbasin
4. Rural & Domestic

1, Climate

A. Precipitation Records
1. Monthly and Annual Totals for Selected Staticons in Each Subbasin
2. Monthly and Annual Extremes for Above Stations
3. Snowfall and Hall

B. Temperature Records
1. Monthly and Annual Extremes for Selected Stations
2. Evaporation Rates
3. Length of Growing Season

C. Weather Modification



STATE WATER PLAN

Framework Study

Volume 3 - WATER AND LAND RESOURCES PROBLEMS AND NEEDS

l. Municipal Water Supply
A. Use Rates by Subbasin

B. Total State Usage
1. Surface Water
2. Ground Water
3., Shortage Areas (present and future)

C. Net Depletion
1. Return Flows

D. Water Quality Problems
1. Existing
2. Future (1980, 2000, 2020)

Fl. industrial Water Supply
A, Use Rates by Subbasin

B. Total State Usage
1. Surface Water
2. Ground Water
3. Shortage Areas (present and future)

C. Net Depletion
1. Return Flows

D. Water Quality Problems
1. Existing
2., Future (1980, 2000, 2020)

1t1. Rural Domestic and Livestock
A. Use Rates by Subbasin

B. Total State Usage
1. Surface Water
2. Ground Water
3. Shortage Areas (present and future)

C. Net Depletion
D. Water Quality Problems

t.  Existing
2, Future (1980, 2000, 2020)



vi.

Vit.

frrigation

A. Acreage and Use by Subbasin
1. Surface Water
2. Ground Water
3. Location Map

B. Return Flows
C. Net Depietion by Subbasin
1. Surface Water
2, Ground Water
D. Wwater Quality Problems
1. Existing :
2. Future (1980, 2000, 2020)

E. Shortage Areas (present and future)

Drainage
A. Extent and Location of Poorly Drained Areas

B. Causes and Effects

Quality Control and Po!iution Abatement

A. Criteria

B. Problem Reaches and Estimated Flow Requirements
1. Location Map

Flood and Erosion

A. Floodwater
1. Area and Amount of Damage
a. Urban
b. Crop and Pasture
¢, Other Rural

B. Erosion
1. Guily Erosion
2. Stream Bank Erosion
3, Sheet Erosion

C. Needs
1. Local Levaes
2. Detention Reservoirs
3. Channel Rectification
4. Flood Plain Management
5. Land Conservation Measures

D. Location Map
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Xi.

Navigation

Ao

Bl

Existing Needs and/or Problems

Potential

Electric Power

Al

Energy Requirements
1. Peak - KW
2, Total Energy - KwH

Water Requlrements
1. Hydro
2. Steam Cooling

Fish and Wlidlife

A. Total Water Habitat
1. Streams
2. Lakes
B. Water Quality
C. Future Needs
1. Recreation
2. Commercial
3. Location Map
Recreation
A. Present Use
t. Streams
2. Lakes
B. Water Quality
C. Future Needs

1. Surface Area
2. Stream Miles
3. Location Map



STATE WATER FPLAN

Framework Study

Volume 4 - ECONOMIC BASE STUDY PERTAINING TO WATER RESOURCES DEVELOPMENT

Socio~Economic

A.

B.

History of Settiement

Development and Organization of the Economy

1. Reiation to the National and Regional Economy

2. Historic Employment and Productivity Trends

3, Factors Influencing the Organization of the Present Eccnomy

Distribution of Present Population, Including Recent Changes and
Trends
1. Standard Metropolitan Statistical Areas
2. Other Urban
3. Ruratl
a. farm
b. non-farm

Projections of Population, Income, and Employment
1. State, Regional and National Ralationships
2. Population, Income, and Employment Projections by Areas
3. Projection Methodology
a. disaggregation of MBIAC projections
b. reappraisal of projections on state basis

Agricultural Economy

A.

C.

Farm Characteristics

Number of fFarms

Farm Size (average size by groups)
Farms by Economic Class

Type of Farm

Value of Products Sold

Farm Expenditures

Agricuitural Employment

Farm Income

Off-farm Income

.

VOO DN N —

Agricultural Production

1. Crops (yields - recent, current normal and trends)
2. Livestock (type and methods of production)

3. Forestry (type and valuve)

Markets




D. Future Agricuttural Production

1. Production to Maintain Nebraska's Share of National Production
Requirements

2. State's Maximum Production Capabiiities

3. State's Level of Production Consistent With MRB Production

E. Analysis of Future Agricultural Situation
1. Farm Size
2. Farm Numbers
3. Farm Income
4. Agricultura! Employment

Manufacturing

A. Past and Present (including regional and national relationships}
Employment (including recent changes and locational factors)
Productivity

Markets

Raw Materials (sources and locational aspects)

Heavy Water-Using industries

a. food and kindred products

b. petroleum refining

c. chemical products

d. primary metals

e. paper and allied products

f. textile mill products

U PN —

B. Projections of the Manufacturing Industry
1. Employment
2. Productivity
3. Heavy Water-Using Industries (locaticn is relation to pollution
problems)

Other Commodity Producing Industries
A. Mineral Resources
1. Past and Present (production and employment)
2. Projected Production
Noncommodity Producing Industries
A. Recreation and Tourism
1. Availability
2. Use - Including Impact on Economy
B. Retaii and Wholesale Trade, Finance, Real Estate
C. Professional Services and Parsonal Services

D. Education, Government, Armed Forces

E. Contract Construction




Vi. Sociat and Economic Impact of Water Resources Development
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PLAN OF WORK
NEBRASKA SOIL AND WATER CONSERVATION COMMISS ION
IN COOPERATION WITH
BLUE RIVER WATERSHED PLANNING BOARD
IN THE
BIG BLUE RIVER BASIN, NEBRASKA

(Revised April 23, 15463)

INTRODUCT ION

The Blue River Watershed Planning Poard, organized by virtue of sections
31-833 to 31-337, R.S. of Nebraskas, has requested a basin-wide plan of soil
and water resource development for the Big Blue River Basin in Nebraska from
the Nebraska Soil and Water Conservation Commission. The State Commission
has agreed to develop such a plan within the limits of its resources and
they have, to date, requested the assistance of the Bureau of Reclamation,
Corps of Engineers, Soil Conservation Service, Conservation and Survey
Division of the University of Nebraska, and the State Department of Water
Resources. All plans and studies are to be coordinated with and reviewed
by the boards of supervisors of all scil and water sonservatiocn districts
with land in the drainage area.

The Big Blue River drains approximately 2,600,000 acres of land in southeast
Nebraska. The head waters of this river begin in Adams and Hall counties

and it outlets into the State of Kansas near the town of Barneston, Nebraska,
located in Gage County. The Blue joins the Kansas River Basin near Manhattan,
Kansas. This river drains all or parts of the following counties in Nebraska:
Adams, Hall, Clay, Hamilton, Polk, York, Flllmore, Butler Seward, Lancaster,
Saline, Gage Jefferson and Pawnee,

Problem and Need for Plan

The Big Blue Valley .is a very productive agricultural area in Nebraska.
Soil erosion is excessive throughout the watershed. The application of
land treatment measures has been very slow to date in the upper reaches,
The soil and water conservation program is rapidly progressing in the lower
portion of the watershed, with some areas almost 100 percent completed.

The topography of the valley is flat to very gentle rolling in the upper
reaches. Much of the head water area is underlain by an excellent supply
of ground water, This ground water resource, coupled with a nearly level
topography and productive loess soil has precipitated a high concentration
of deep well irrigation. This concentrated development is, in some areas,
causing a lowering of the ground water Ievel This situation is of grave
concern to the people of the area.,

The lower reaches of this basin is located in glacial drift parent-material.
it is severly dissected by many drains that are deeply entrenched. This
areasis susceptable to very frequent and heavy damaging floods. These
excessive and damaging floods have been mainly responsible to date for the
many watershed applications received from this area by the State Commission.
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These projects include: Little Indian, 50,000 acres; Plum, 33,000 acres;

Mud, 38,000 acres; Soap, 22,000 acres; Big Indian, 131,000 acres; Bear-Pierce——"

Cedar, 00,000 acres; Dry,8,300 acres; West Ulysses, 2,L00 acres; Cub, 100,000
acres, Dorchester, 4,800 acres;- and-Missiorr, 36,000 acres, Additional water-
shed protection and flood prevention and flood contrel programs are needed to
protect the unprotected ravaged flood plain property.

The economy of the valley is predominately agricultural, cattle raising,
cattle feeding and crop production are the primary sources of income. Many
years crop yields are severely reduced because of dry weather (drought) dur-
ing the summer months of July and August. The population of the valley has
been slowly decreasing during recent years because of the nation-wide trend
for larger farm and ranch units.

Considerable study needs to be given to the recharge of ground water especially
in the highly concentrated deep well irrigation area. This study needs to
include the effect of compiete watershed treatment on ground water recharge as
well as the effect of increased efficiency of irrigation water use through
improved irrigation practices. Special emphasis also needs to be placed on the
needed flood control and watershed programs to protect the highly productive
rural and urban flood plains areas. The plan should outline a program for the
maximum development of the area's soil and water resources - & program, when:
"carried out', that would insure the maximum future productivity of the stabi~
lized valley. Such a productive agricultural valley with adequate resources,
both human and natural, would attract new industry that would encourage and
promote a dynamic and prosperous economy,

In connectidn'with this broad study there is an urgent need for a systematic
survey or inventory of water and land resources of the Big Blue Valley. There
is also a need to study the condition. and problems relating to these resource;
‘on a basin-wide basis so that the Nebraska Soil and Water Conservation Com=
- mission, Blue River Watershed Planning Board, and local soil and water conser-.
vation districts can efficiently, effectively and economically coordinate the
various programs in the basin.

Principal Features of the Study to be Undertaken

The study and ultimate plan will seek to provide a basis for research, planning
and development of coordinated programs for the conservation and utilization of
the water and related resources of the Big Blue aner Basin., |t will be
pointed primarily at:

1. Inventory of the soil and water resources including erosion or
depletion of the soil resources.

2. Present and future land use. This will include ways and means of
improving management of lands, including land treatment practices,

land conversion, etc.

3. Flood démage in all reaches of the basin as caused by flood water,
poor drainage siltation, scour and stream bank erosion and pOSSlble

ways of minimizing this damage.

' 4
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L, Present and past use of water. This will inciude management of

surface waters, stream flows, drainage from agricultural lands,
water storage and water rights.

5. Ground water conditions as they relate to return flow, drainage,
recharge and availability of ground water supplies.

6. Potential use of water including new ditch irrigation projects and

- deep well irrigation, This would inciude improvement in existing
irrigation systems on individual farms and prevention of excessive
water losses.

7. Availability and potential of water available for industrial and
municipal purposes.

5. Recreation and wildlife potential.
9. Stream pollution control.

10, Economic effect or impact on the basnn if such a study or plan
would be applled

INVENTORY OF ASSISTAMCE AVAILABLE FOR THE STUDY

The Nebraska Soil and Water Conservation Commission during their reguiarly
scheduled board meeting on March 14, 1961, went on record of agreeing to co-
ordinate and develop a total soil and water resource plan and study for the
Big Blue in Nebraska.: Immediately thereafter, the State Commission requested
information from the Bureau of Reclamation, Corps of Engineers, U.5. Department
of Agriculture (Soil Conservation Service, Forest Service, Economic Research
Service), Conservation and Survey Division (University of Mebraska), and the
Department of Water Resources. The State Commission reserves the right to
request and receive assistance and cooperation from other local, state and
federal agencies as the need arises. The following is a resume of the scope
of activities that the above named agencies indicated would be available

during this study.

Scope of Bureau of Reclamation Activities

The objective of new reconnaissance investigations in the [Lig Blue Basin will

be to provide a determination of the available water supply, generally delineate
the potential needs of the service areas, assess the pattern of local interest
and perform the necessary land classification, engineering, economic and
financial studies and analyses to analyze the possibilities and current feasi-
bility of development.

The Bureau of Reclamation investigation work will be summarized in a Reconnais=-
sance Report., These reconnaissance investigations propose to accomplish the
following items of work in the Big Blue Division,

I. Land Classification Surveys: The reconnaissance land classification
done previously will be reviewed and adjusted using new criteria. The
classification will be expanded to include other areas. Field work will
include sampling from 5- and 15- foot auger holes, as well as surface
soil classification. Laboratory analysis of soil samples will be made
to determine gradation, salinity, alkalinity, permeability, soil structure
and other physical and chemical qualities of the soils, including drainage
anaiyses.
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2. tater Supply and Utilization Studies: Available surface and groundewater '
data will be analyzed to determine the-water supply available to the
Division. Water requirements of the project lands, municipal and indus~
trial uses will be analyged, Dased on the overall needs and physical
plan, river operation studies will be prepared.

3. Sediment Studies: Sediment studies will be made for use in determining
sediment problems which might be expected to occur with project develop-
ment. These studies will be prepared using available data,

L. Flood Studies: "Flaod studies will be prepared for use in the hydraulic
design of dams and cross drainage structures. These studies will be made
using available streamfiow records.

5. Drainage Studies: Studies will be made to check the effect of project
development on the surface and subsurface drainage requirements. Avail-
able depth-to-water and ground water contour maps will be supplemented
with some subsurface geologic exploration, if required.

6. Geologic Exploration: For this investigation the geological studies will
be largely limited to test holes on the dam sites. Because of investiga-
tion fund limitation, available data on regional and local geology will
be supplemented only as absolutely necessary.

5

7. Economic Studies; Basic farm data from the local ASC office and county
records will be collected and analyzed to determine economic support of
any proposals. These data will include information on farm size, land
use, tenure of operation, tax data and land values. From the basic data,
farm budgets for both the "with' and 'without! irrigation conditions will
‘be determined. Repayment capacity and irrigation benefits will be evalua~
ted to compiete the conomic and financial analysis of the project.

8. Field Surveys: Basic horizontal and vertical control for future surveys
will be run through the area. Topographic surveys will be made at the
specific structure locations. Reconnaissance field locations will be
made for major facilities.

Ao

. Engineering Studies; The engineering studies involve a determination of .
the immediate and future needs of the basin and a physical and economical
plan to fulfill these needs. This means that the need and location for
irrigation must be analyzed; similar findings must be made for all other
purposes such as hydroelectric power, flood control, municipal and
industrial needs, fish and wildlife and recreational opportunities and
pollution abatement. Once all of the needs are relatively defined, then
an economical engineering plan must be devised--this means the preparataon
of designs and reconnaissance cost estimates.

- 10. Cooperative Studies: The above items are always analy.ed with other
‘ interested agencies of the local, state, and Federal level to assure the

development of a coordinated plan, , o .
1. Regorts The results of the above studies wlll be summarized in-a .

reconnai ssance report.
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Scope of Corps of Engineers Activities

Basin studies in the Big Blue will be in response to Congressional resolution.
Such studies, if conducted, would be of a comprehensive nature and consider all
phases of water resource:development unless limitations are imposed by the
authorizing resolution. Such studies would determine the proper scale and
scope of potential developments, the degree of economic justification, and

the equitable sharing of costs and responsibility of Federal and non-fFederal
interests.

Corps of Engineers

. Climate and stream flow

Floods of record

. Extent and character of flooded area

Flood damages

Existing and proposed developments by other agencies.
Improvements desired by local interests
Navigation

Power needs

Water supply needs

Existing and potential irrigation

Stream pollution

Erosion problems (Prlncapally on major streams)
13 Drainage problems

14, Recreational needs

15. Fish and wildlife needs

16. Existing and potential watershed development

O G OV B B —

N—'O

Although the Corps of Engineers study would consider provision of irrigation
storage, all irrigation development plans would be made by the Bureau of
Reclamation. The Corps of Engineers in this study and plan will also coordin-
ate with, or use the services of other agencies, where advisable - such as

the Publuc Health Service on pollution and water supply problems and the
Federal Power Commission for hydro-power developments. The Corps of Engineers
will also cooperate with the Soil Conservation Service in the development of
watershed plans if the need for such development is indicated. The Soil Con-
servation Service would develop the watershed plan but it would be coordinated
with the Corps of Engineers studies. Examples are the Papillion Creek and
Gering Valley studies.

Scope and Responsibiltity of USDA

Representative sample watersheds in problem areas in soil and water conserva«
tion will be selected for surveys and investigations with preliminary investi-
gation type of intensity. Available data and fieid examinations will provide
the basis for expanding data from sample areas to sub-basin water and land
resource areas. The inventory, by sub-basin water and related land areas, will
include;

1. ldentification of a desirable pattern of water and related land use in-
cluding recreation, management, and development to meet future require-
ments, provide watershed protection and alleviate flood prevention and
agricultural water management problemi\at justifiable cost;

2, ldentification of alternative water and related land uses, management
and developments;

3. ldentification and evaluation of the major obstacles to attainment of
the desirable pattern of water and related land use,. ‘management and
development ;
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L. {dentification of the manner in which, and an appraisal of the extent to
which, USDA programs can contribute to the solution of water and related
land problems in the basin with emphasis on project type solutions;
objectives; and

5. Outlining additional actions which would air in attaining basin-wide
objectives; and

6. Providing information and data in a report.

RESPONSIBILITIES

The survey work of the U.S. Department of Agriculture will be coordinated by

a USDA Field Advisory Committee - Big Blue River Basin - which is composed of :
C. Dale Jaedicke, Chairman, Soil Conservation Service; James 0. Fotkestad,
Forest Service; and John Muehlbeier, Economic Research Service.

The Field Advisory Committee will be responsible for field coordination of
Department survey activities and procedure; arranging for field review of
recommendegt ions and reports; arranging for necessary consultation; over-all
relationships with the Nebraska Soil and water Conservation Commission and
other interested State and Federal agencies; and arranging for over-all
schedules of work. Each member of the Field Advisory Committee will inform
his responsible supervisor about progress and effort necessary for timely
performance.

Soil Conservation Service

The 50il Conservation Service, in cooperation with other USDA agencies and the
State of Mebraska will undertake the following aspects of the survey:

. Delineate subwatershed areas of 250,000 acres or less in the basin,

2. The review and evaluation of available pertinent basic physical data,
published and unpublished, concerning soil and water resources and the
collection of additional related basic physical data needed for this
survey, ' ' ‘ :

3. identification of floodwater and sedimentation problems and aninventory
of the location, nature and extent of floodwater and sediment damages.

L, Development of information on agricultural water management problems and
on the location, nature and extent of existing and potential agricultural
water management developments, including upstream water storage oppor-
tunities.

5. gEvaluation of the effect of reasonably attainable farm irrigation
efficiency on water use in the basin.

6. Preparation of summaries of past, current and needed flood prevention
and agricultural water management improvements for each tributary,
including storage sites, based on available information,

7. A field reconnaissance of potential P.L. 566 projects, a determination

-of those that are potentially feasible, and a determination of their

relationship to other existing and potential water resource developments.

8. Help the State of Nebraska define the water yielding areas and their
characteristics.

Economic Research Service

The Economic Research Service in cooperation with other USDA agencies and fthe -
State of Nebraska will compile economic data and make economic analysis re-
lating to the agricultural industry and its use of land and water rescurce:s.
Material of this nature will be developed for the basin as a whole, and for

$
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‘ subdivisions of the basin and in such detail as required for the development
of coordinated framework plans for the use, control and development of water
and related land resources. The analysis will encompass the folliowing:

The compilation of analyses of secondary statistical materials relating
to the agricultural economy of the basin, agricultural use of land and
water, and the output of agricultural products; including (a) crop
acreages,yields and values, (b) production and value of livestock pro-
ducts, {c) capitol investment in the agricultural industry, (d) land
values, and (e) agricultural markets, etc.

Analysis of emerging improvements in agricultural technology, growth of
agricultural markets and their composite impact on the agricultural
economy and its need for natural resources.

Economic analysis of agricultural water problems, their impact on the
economy of the area and an appraisal of economic benefits to be derived
from their alleviation (including improvements in production efficiency,
stabilization of farm producticn and income and alleviation of unemploy-
ment on farms and agricultural trade centers).

Development of other types of economic data and methods of analysis
designed to facilitate a basin-wide appraisal of beneficial and adverse
effects of possible water resource development projects or systems of
water control.

Forest Service

The U

.S, Forest Service, in cooperation with other USDA agencies and the State

of Nebraska, will undertake the following aspects of the study:

]l

Review and evaluate available basic physical data, published and unpub-
lished, concerning soil and water resources and the collection of addiz: ~r-
tional related basic data needed for the survey pertaining to the hydro-
logic aspect of woodlands.

Investigate the relationship between the use; management and treatment

of woodlands to floodwater, erosion, and sedimentation problems.

With the State Forester determine the.need for kinds of jpmprovement
measures for watershed protection, flood prevention and water pollution
prevention on woodlands.

of the Department of Watér Resources:

Scope

liake a determination of the water supply ayallable for future use for
domestic, agricultural, industrial, municipal, and other useful purposes.
Make a determination of the historical water supply.

Develop flow-duration data at various locations in the basins.
Determine actual water uses under existing water appropriations,
Determine historical stream flow depletions resulting from existing
water uses,

Determine probable water requirements under projects proposes for the
basin,

Provide information as to the number of wells, the number of acres
irrigated, the amount of ground water used, etc. for each basin and

for areas within the basin as may be desired.

In cooperation with other state and federal agencies, make a determina~
tion of the effect of ground water pumpjng on the natural stream flow,

of the Conservation and Survey Division:

The preparation of surficial and subsufface geologic maps of the area.
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2. The preparation of ground water maps of the area including depth to N :
water table maps and water table contour maps and maps showing the
availability of ground water in terms of general potential water yields.

3. Evaluation of the average annual recharge to ground water in the basin
based on a combined study of the water table contour maps and total
transmissibility of the subsurface materials,

L, Evaluation of ground water in storage in the basin,

5. Compilation and evaluation of soll characteristics relating to
infiltration, land utilization, erosion characteristics, etc.

Requests to other local, state, and federal agencies and organizations may be
made as deemed appropriate by the Nebr. Soi) and Water Conservation Commission.

Coordinating Arrangements of the Nebraska Soil and \later Conservation Comm.

The Nebraska Soil and water Conservation Commission during their regularly
scheduled meeting en July 12, 1962, agreed to accept the assistance offered
for this study by the above named agencies. It was obvious, however, that
some needless overlapping of responsibility and duplication of effort would
develop in the study if major areas of responsibilities were not outlined by
the State Commission, For this reason, the Nebraska Soil and Water Conserva-
tion Commission on July 12, 1962, approved the following assignment of major
responsibility in this study. In addition they submitted a request for
assistance to the State Health Department, the Nebraska Game, Forestation and
parks Commission, and the Extension -Service of the University of Nebraska.

Bureau of Reclamation
1. 1frrigation project development
2. Drainage

Corps of Engineers
1. Flood Control (studnes to be limited primarily to urban areas and those
reaches of the stream and major tributaries that exceed 250,000 acres. )
2. Erosion Problems. (limited primarily to the flood plains, and stream
banks on main streams and major tributaries exceeding 250,000 acres in
drainage.)
3. Navigation.

Soil Conservation Service .
1. Watershed Protection and Flood Prevention. (studies to be limited
primarily to delineated watersheds of less than 250,000 acres.).
2. Erosion Problems based on soil surveys.
3. Land treatment as needed on individual farms, (to include land use
adjustments, mechanical practices - both for dry and irrigated land,
agronomic practices, etc.)

Economic Research Service
I. Economic evaluation of agricultural water problems and benefits from

their alleviation.

2. Development of economic data on the beneficial and adverse effect of
the basin with appraisal of possible resource development. _ .
Compilation of statistical material on the agricultural economy of the .
basin..

L. Analysis of improvements in agricultural technology, growth of markets
and the need for natural resources.
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Forest Service
I. {investigate relationship of use, management, and treatment of -woodlands
to floodwaters, erosion, and sedimentation problems.
2. Determine needed woodland improvements.

Conservation and Survey Division jUnlverssty of Nebraska)
|, Water quality tests

. Test drilling

. Ground water recharge studies

. Deep well irrigation potential.

2
3
L
Department of \later Resources

1. Water supply inventory
2. Existing water appropriation

Nebraska Game, Forestation and Parks Commission
1. Fish and wildlife potential
2. Park development

State Department of Health
I. Stream pollution

Extension Service (University of Nebraska)
1. Information and education program,

It is the desire of the State Commission that surveys, investigations,
economic and financial policies refating to municipal and dndustrial waters
be coordinated as among the Soil Conservation Service, Bureau of Reclamation,
and Corps of Engineers; it is also the wish of the Commission that these
same items relating to hydroelectric power be coordipated as between the
Bureau of Reclamation and the Corps of Engineers.

In the above assignment of major responsibilities, it is assumed by the State
Commission that these assignments include necessary surveys, investigations,
research, etc. as needed by the various agencies in order to insure a complete’
study as outlined. ' In addition, the State Commission recognized that all of
these agencies have many other responsubilities authorized to them under ex-
isting state and federal laws. For the purpose of this study the Nebraska
Soil and Water Conservation Commission requests that the above assignments be
respected by all cooperating agencies., These assignments may be revised,
amended, and added to during the study as is necessitated by need.

The State Commission shall call meetings as needed (a minimum of two each year
during the study period) for the purpose of encouraging an interchange of in=
format ion and materials from cooperating agencies. Participating agencies

are to be encouraged to coordinate their findings whenever convenient and in
the public interest to do so. If needed assistance or information is avail-
able from some source other than from a participating agency, any cogperating
agency should not hesitate in requestrng such needed information from the
available source. :

The followang agencies have been suggested by and to- the Nebraska Sonl and
Water Conservation Commission for eventual inclusion in the study., These and
other agencies may be invited by the Commission as the need arises,



-10- '
Federal :
1, _

Department=cF4kﬁﬂxhhmEducarhmrﬂnurﬁnuiare
2. Fish and Wildlife Service .

3+ Geological Survey
L, \Weather Bureau

State
1. Governor's Office
2. Experiment Station, University of Nebraska
3. Department of Roads
L. Department of Agriculture and inspection
5. Nebraska Resources Division

Local

1. Soil and Water Conservation Districts
2. Counties
3. Municipalities

'RESPONSIBILITY OF THE NEBRASKA SOIL AND WATER CONSERVAT ION COMMISSION

1. Coordinate the activities of ali local, state and federal agencies and
organizations requested by the Commission to assist in the study and
plan on the Big Blue.

2, Request services of various local, state and federal agencies as needed
to complete the proposed study and plan,

3. Cooperate closely with the Big Blue Watershed Planning Board and the
local soil and water conservation districts to make certain that the
desires and needs of these local organizations are adequately covered
in the study and plan.

L. uUse the departments available personnel in obtaining survey and other
information not available from existing local, state and federal agencies
as needed in the development of the overall plan. |If available, chh
state personnel would be available upon request by those agencies de-
veloping specific information on programs within their assigned fields.

5. Summarize the findings of the various agencies and print a consoludated
basin-wide soil and water rescurce plan,

6. Disseminate and explain the information derived from the study and in-
cluded in the plan to local and state individuals and organizations.
Such action to be done in cooperation with existing educational agencies.

TIME SCHEDULE FOR STUDY AND PROGRAM

The study, which is already initiated, is scheduled for more intensified study

in fiscal years 1963, 1964, and 1965. The compiled report by the State Com=

mission is scheduled for completédn and ready for presentation to local peopl‘e .
during calendar year 1966. In the meantime local interests are to be encourager .
to continue to apply and implement those portions of the overall plan which

are available to them,



PLAN OF VWORK
NEBRASKA SOIL AND WATER CONSERVATION COMMISS IO
IN COOPERATION WiTH
ELKHORN VALLEY RESOURCES ASSOCIATIO:!
LOWER ELKHORN WATERSHED PLANNING BOARD
IN THE
ELKHORN RIVER BASIN, NEBRASKA

(Revised April 23, 1563)

iINTRODUCT iON

The Elkhorn Valley Water Resources Association and the Lower Elkhorn Watershed
Planning Board have requested a basin-wide plan of soil and water resource
development for the Elkhorn Vallev from the Nebraska Soil and tWater Conserva=
tion Commission. The State Commission has agreed to develop such a plan within
the limits of its resources and they have, to date, requested the assistance of
the Bureau of Reclamation, Corps of Engineers, Soil Conservation Service,
Conservation and Survey Division of the University of Nebraska, and the State
Department of Vater Resources. All plans and studies are to be coordinated
with and reviewed by the boards of supervisors of all soil and water conserva-
tion districts with land in the drainage area.

The Eikhorn Valley drains approximately 3,800,000 acres in northeast Nebraska,
The head waters of the river begin in Rock County and it outlets into the Platte
River in Sarpy County. (The entire drainage is within the boundaries of the
State of Nebraska.) It drains all or parts of the following counties: Rock,
Holt, Wheeler, Antelope, Boone, Pierce, Madison, Platte, Cedar, ‘layne, Stanton,
Colfax, Dixon, Cuming, Dodge, Thurston, Burt, Washington, Douglas and Sarpy,

Problem and Need for Plan

The Elkhorn valley is a very productive agricultural region in Nebraska; however,
soil erosion is excessive in the central and lower reaches of the watershed.

The application of needed land treatment measures has been very slow to date, A
good percentage of the rolling cropland is unprotected. later control structu: s
are for the most part non~existant and, as a result, the fertile lowlands and
towns located in the flood plain are subject to frequent and highly damaging
floods.

The economy of the valley is predominately agricultural with very little heavy
industry. Cattle raising, cattle feeding and crop production is the primary
source of income. Many years crop yields are severely reduced because of dry
weather (drought) during the summer months of July and August. The population
of the valley has been slowly decreasing during recent years because of the
nation-wide trend for larger farm and ranch units.

A basin-wide program of soil and water resource development and utilization in
the Elkhorn Basin needs to be planned and applied that will assist in solving
the above stated problems. Such a plan should include but not be limited to
such programs as: soil and water conservation (land treatment measures); woter-
shed protect ion and flood prevention; flood control; irrigation {both ditch and
deep weil); drainage; and water for municipal and industrial purposes. The plan
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should outline a program for the maximum development of the area's soil and
water resources - a program, when 'icarried out'!, that would incure the mav™ rm
future productivity of the stabilized valley. Such a productive agricultural
valley with adequate resources, both human and natural, would attract new
industry that would encourage and promote a dynamic and prosperous economy,

In connection with this broad study there is an urgent need for a systematic
survey or inventory of water and land resources of the Elkhorn Valley. There

is also a need to study the condition and problems relating to these resources
on a basin-wide basis so as the tocal people and the Nebraska Soil and Water
Conservation Commission can efficiently, effectively and economically coordinate
the various programs in the basin,

Principal Features of the Study to be Undertaken

The study and ultimate plan will seek to provide a basis for research, plianning
and development of coordinated programs for the conservation and utilization of
the water and related resources of the Elkhorn River Basin. it will be pointed
primarily at:

1. Inventory of the scil and water resources including erosion or
depletion of the soil resources.

2. Present and future land use, This will include ways and means of
improving management of lands including land treatment practices,
land conversion, etc.

3. Flood damage in all reaches of the basin as caused by flood water,
poor drainage, siltation, scour and stream bank erosion and possible
ways of minimizing this damage.

k. Present and past use of water, This will include management of
surface waters, stream flows, drainage from agricultural lands,
water storage and water rights,

5. Ground water conditions as they relate to return flow, drainage,
recharge and availability of ground water supplies.

6. Potential use of water including new ditch irrigation projects and
deep well irrigation. This would include improvement in existing
irrigation systems on individual farms and prevention of excessive
water losses.

7. Availability and potential of water available for industrial and
municipal .purposes.

8. Recreation and wildlife potential,
9. Stream pollution control.

10. Economic effect or impact on the basin if such a study or plan
would be applied,

' 4
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INVENTORY OF ASSISTANCE AVAILABLE FOR THE STUGY

" The Nebraska $o0il and Water Conservation Commission during their regularly
scheduled board meeting on March 14, 141, went on record of agreeing to co-
ordinate and develop a total soil and water resource plan and study for the
Elkhorn Valley in Nebraska. Immediately thereafter, the State Commission
recuested information from the Bureau of Reclamation, Corps of Engineers,

U. S. Department of Agriculture (Soil Conservation Service, Forest Service,
Economic Research Service), Conservation and Survey Division (University of
Nebraska), and the Department of Water Resources. The State Commission reserves
the right to request and receive assistance and cooperation from other local,
state, and federal agencies as the need arises. The following is a resume of
the scope of activities that the above named agencies indicated would be avail-
able during this study,.

Scope of Bureau of Reclamation Activities

The cbjective of new reconnaissance investigations in the Elkhorn Basin will be
to provide a determination of the available water supply, generally delineate
the potential needs of the service areas, assess the pattern of local interest
and perform the necessary land classification, engineering, economic and
financial studies and analyses to analyze the possibilities and current feasi- "
bility of development.

The Bureau of Reclamation investigation work will be summarized in a Reconnais-
sance Report. These reconnaissance investigations propose to accomplish the
foltowing items of work in the Elkhorn Division,

1. Land Classification Surveys: The reconnaissance land classification
done previously will be reviewed and adjusted using new criteria, The
classification will be expanded to include other areas. Field work will
include sampling from 5- and 15- foot auger holes, as well as surface
soil classification. Laboratory analysis of soil samples will be made
to determine gradation, salinity, alkalinity, permeability, soil structure
and other physical and chemical qualities of the soils, including drain-

. age analyses.

2. lYater Supply and Utilization Studies: Available surface and ground=-water
data will be analyzed to determine the water supply available to the
Division. Water requirements of the project lands, municipal and indus~
trial uses will be analyzed. Based on the overall needs and physical
plan, river operation studies will be prepared.

3. Sediment Studies; Sediment studies will be made for use in determining
sediment problems which might be expected to occur with project develop-
ment, These studies will be prepared using available data.

L. Fiood Studies: Flood studies will be prepared for use in the hydraulic
design of dams and cross drainage structures, These studies will be made
using available streamflow records.

5. Drainage Studies: Studies will be made to check the effect of project
development on the surface and subsurface drainage requirements, Avail-
able depth-to-water and ground water contour maps will be supplemented
with some subsurface geologic exploration, if required.
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6. Geologic Exploration: For this investigation the geological studies will
be largely limited to test holes on the dam sites. BDecause of investiga~
tion fund limitations, available data on regional and local geology will
be supplemented only as absolutely necessary.

7. Economic Studies: Basic farm data from the local ASC office and county
records will be collected and analyzed to determine economic support of
any proposals. These data will include information on farm size, land
use, tenure of operation, tax data and land values. From the basic data,
farm budgets for both the ''with!'' and "without" irrigation conditions will
be determined, Repayment capacity and irrigation benefits will be evalua-
ted to complete the economic and financial analysis of the project.

8. Field Surveys: Basic horizontal and vertical control for future surveys
will be run through the area. Topographic surveys witl be made at the
specific structure locations. Reconnaissance field locations will be
made for major facilities,

S, Engineering Studies: The engineering studies involve a determination of
the immediate and future needs of the basin and a physical and economical
plan to fulfill these needs. This means that the need and location for
irrigation must be analyzed; similar findings must be made for all other
purposes such as hydroelectric power, flood control, municipal and
industrial needs, fish and wildlife and recreational opportunities and
poliution abatement, Once all of the needs are relatively defined, then
an economical engineering plan must be devised - this means the prepara-
tion of designs and reconnaissance cost estimates.

10, Cooperative Studies: The above items are always analyzed with other
interested agencies of the local, state, and Federal level to assure the
development of a coordinated plan.

11. Reports: The results of the above studies will be summarized in a
reconnaissance report.

Scope of Corps of Engineers Activities

Basin studies in the Elkhorn Valley will be in response to Congressional
resolution., Such studies, if conducted, would be of a comprehensive nature

and consider all phases of water resource development unless limitations are
imposed by the authorizing resolution. Such studies would determine the proper
scale and scope of potential developments, the degree of economic justification,
and the equitable sharing of costs and responsibility by Federal and non-Federal
interests.

Corps of Engineers

Climate and stream flow

Floods of record

Extent and character of flooded area

Flood damages

Existing and proposed developments by other agencies
improvements desired by local interests

Navigation

Power needs

Water supply needs

Existing and potential irrigation

. - -
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11. Stream pollution

12. Erosion problems (Principally on major streams)
13. Drainage problems

14, Recreational needs

15, Fish and wildlife needs

16. Existing and potential watershed development

Although the Corps of Engineers study would consider provision of irrigation
storage, all irrigation development plans would be made by the Bureau of
Reclamation. The Corps of Engineers in this study and plan will also coordin~
ate with, or use the services of other agencies, where advisable - such as the
Public Health Service on pollution and water supply problems and the Federal
Power Commission for hydro-power developments. The Corps of Engineers wiil
also cooperate with the Soil Conservation Service in the development of water-
shed plans if the need for wguch development is indicated. The Scil Conserva-
tion Service would develop the watershed plan but it would be coordinated with
the Corps of Engineers studies. Examples are the Papillion Creek and Gering
Valley studies.

Scope and Responsibility of USDA

Representative sample watersheds in problem areas in soil and water conservation
will be selected for surveys and investigations with preliminary investigation
type of intensity. Available data and field examinations will provide the basis
for expanding data from sample areas to sub-basin water and land resource areas,
The inventory, by sub-~basin water and related land areas, will include;

1. ldentification of a desirable pattern of water and related land use
including recreation, management and development to meet future require-
ments, provide watershed protection and alleviate flood prevention and
agricultural water management problems at justifiable cost;

2. ldentification of alternative water and related land uses, management
and developments;

3. ldentification and evaluation of the major obstacies to attainment of
the desirable pattern of water and related land use, management and
development ;

L. ldentification of the manner in which, and an appraisal of the extent
to which, USDA programs can contribute to the solution of water and
related land problems in the basin with emphasis on project type solutions;

5. Outlining additional actions which would aid in attaining basin-wide
objectives; and

6. Providing infurmation and data in a report.

RESPONSIBILITIES

The survey work of the U. S, Department of Agriculture will be coordinated by

a USDA Field Advisory Committee = Elkhorn River Basin - which is composed of €.
Dale Jaedicke, Chairman, Soil Conservation Service; James 0. Folkestad, Forest
Service; and John Muehlbeier, Economic Research Service.

The Field Advisory Committee will be responsible for field coordination of
Department survey activities and procedure; arranging for field review of
recommendations and reports; arranging for necessary consultation; over-all
relationships with the Nebraska Soil and water Conservation Commission and

other interested State and Federal Agencies; and arranging for over-all

schedules of work. Each member of the Field Advisory Committee wili inform his
responsible supervisor about progress and effort necessary for timely performance,



Soil Conservation Service

The Soil Conservation Service, in cooperation with other USDA agencies and the
State of Nebraska will undertake the following aspects of the survey:

lo
2.

8.

Delineate subwatershed areas of 250,000 acres or less in the basin,

The review and evaluation of available pertinent basic physical data,
published and unpublished, concerning soil and water resources and the
collect ion of additional related basic physical data needed for this
survey.

Identification of floodwater and sedimentation problems and an inventory
of the location, nature and extent of the floodwater and sediment damages,
Development of information on agricultural water management problems and
on the location, nature and extent of existing and potential agricultural
water management developments, including upstream water storage oppor-
tunities, '

Evaluation of the effect of reasonably attainable farm irrigation
efficiency on water use in the basin,

Preparation of summaries of past, current and needed flood prevention
and agricultural water management improvements for each tributary,
including storage sites, based on available information.

A field reconnaissance of potential P.L, 566 projects, a determination
of those that are potentially feasible, and a determination of their
relationship to other existing and potential water resource developments.
Help the State of Nebraska define the water yielding areas and their
characteristics.

Economic Research Service

The Economic Research Service in cooperation with other USDA agencies and the
State of Nebraska will compile economic data and make economic analysis relating
to the agricultural industry and its use of land and water resources, Material
of this nature will be developed for the basin as a whole, and for subdivisions
of the basin and in such detall as required for the development of coordinated
framework plans for the use, control and development of water and related land
resources. The analysis will encompass the following:

ll

The compilation of analyses of secondary statistical materials relating
to the agricultural economy of the basin, agricuitural use of land and
water, and the output of agricultural products; including (a) crop
acreages, yields and values, (b) production and value of livestock pro-
ducts, (c) capital investment in the agricultural industry, (d) land
values, and (e) agricultural markets, etc.

Analysis of emerging improvements in agricultural technology, growth of
agricultural markets and their composite impact on the agricultuzal
economy and its need for natural resources.

Economic analysis of agricultral water problems, their impact on the
economy of the area and an appraisal of economic benefits to be derived
‘from their alleviation (including improvements in production efficiency,
stabilization of farm production and income and alleviation of unemploy-
ment on farms and agricultural trade centers).

Development of other types of economic data and methods of analysis
designed to facilitate a basin-wide appraisal of beneficial and adverse
effects of possible water resource development projects or systems of
water control.
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Forest Service

The U, S, Forest Service, in cooperation with other USDA agencies and the State
of Nebraska, will undertake the following aspects of the study:

1. Review and evaluate available basic physical data, pubilished and unpublished
concerning soil and water resources and the collection of additiconal related
basic data needed for the survey pertaining to the hydrologic aspect of
woodlands .

2. Investigate the relationship between the use, management and treatment of
woodlands to floodwater, erosion, and sedimentation problems,

3. with the State Forester determine the need for kinds of improvement
measures for watershed protection, flood prevention and water pollution
prevention on woodiands.

Scope of the Department of Yater Resources:

1. Make a determination of the Water supply available for future use for
domestic, agricultural, industrial, municipal, and other useful purposes.

2. Make a determination of the historical water supply.

3. Develop flow-duration data at various locations in the basins.

4. Determine actual water uses under existing water appropriations,

5. Determine historical stream flow depletions resulting from existing
wat er uses,

6. Determine probable water requirements under projects proposed for the
basin.

7. Provide information as to the number of wells, the number of acres
irrigated, the amount of ground water used, etc. for each basin and
for areas within the basin as may be desired.

8. In cooperation with other state and federal agencies, make a determina-
tion of the effect of ground water pumping on the natural stream flow,

Scope of the Conservasfon and Survey Division:
1. The preparation of surficial and subsurface geologic maps of the area.
2. The preparation of ground water maps of the area including depth to
water table maps and water table contour maps and maps showing the
availability of ground water in terms of general potential water yields.
3. Evaluation of the average annual recharge to ground water in the basin
based on a combined study of the water table contour maps and total
transmissibility of the subsurface materials.
4, Evaluation of ground water in storage in the basin,
5. Compilation and evaluation of soil characteristics relating to
infiltration, land utilization, erosion characteristics, etc.
Requests to other local, state, and federal agencies and organizat ions may be
made as deemed appropriate by the Nebraska Soil and Water Conservation Commission.

Coordinating Arrangements of the Nebraska Soil and \later Conservation Commission:

The Nebraska Soil and Water Conservation Commission, during their regularly
scheduled meeting on July 12, 142, agreed to accept the assistance offered for
this study by the above named agencies. It was obvious, however, that some
needless overlapping of responsibiiity and duplication of effort would develop

in the study if major areas of responsibilities were not outlined by the State
Commission. For this reason, the Nebraska Soil and Water Conservation Commission
on July 12, 1902, approved the following assignment of major responsibility in
this study. In addition they submitted a request for assistance to the State
Department of Health, The Nebraska Game, Forestation and Parks Commission, and
the Extension Service of the University of Nebraska.



Bureau of Reclamation
1. Irrigation project development
2. Drainage

Corps_of Engineers
1. Flood Control (studies to be limited primarily to urban areas and those

reaches of the stream and major tributaries that exceed 250,000 acres),
2. Erosion Problems (limited primarily to the flood plains, and stream
banks on main streams and major tributaries exceeding 250,000 acres in
drainage).
3. Navigation

Soil Conservation Service
1. Vatershed Protection and Flood Prevention (studies to be limited
primarily to delineated watersheds of less than 250,000 acres).
2. Erosion problems based on soil surveys.
3. Land treatment as needed on individual farms {to include land use ad-
justments, mechanical practices - both for dry and irrigated land,
agronomic practices, etc.)

Economic Research Service

1. Economic evaluation of agricultural water problems and benefits from
their alleviation,

2. Development of economic data on the beneficial and adverse effect of
the basin with appraisal of possible resource development,

3. Compilation of statistical material on the agricultural economy of the
basin,

k. Analysis of improvements in agricultural technology, growth of markets
and the need for natural resources.

Forest Service
1. Investigate relationship of use, management, and treatment of woodlands
to floodwaters, erosion and sedimentation problems.
2. Determine needed woodland improvements.,

Conservation and Survey Division (University of Nebraska)

|. Water quality tests

2. Test drilling

3. Ground water recharge studies
L. Deep well irrigation potential

Department of Water Resources
1. wvater supply inventory
2, Existing water appropriation

Nebraska Game, Forestation and Parks Commission
L, Fish and wildlife potential
2. Park development

State Department of Health
1. Stream pollution

Extension Service (University of Nebraska)
1. |Information and education program.




-9_
It is the desire of the State Commission that surveys, investigations, economic
and financial policies relating to municipal and industrial waters be coordinated
as among the Soii Conservation Service, Bureau of Reclamation, and Corps of
Engineers; it is also the wish of the Commission that these same items relating
to hydroelectric power be coordinated as between the Bureau of Reclamation and
the Corps of Engineers,

In the above assignment of major responsibilities, it is assumed by the State
Commission that these assignments include necessary surveys, investigations,
research, etc, as needed by the various agencies in order to insure a complete
study as outlined., In addition the State Commission recognized that all of
these agencies have many other responsibilities authorized to them under existing
state and federal laws. For the purpose of this study the Nebraska Soil and
Water Conservation Commission requests that the above assignments be respected

by all cooperating agencies. These assignments may be revised, amended, and
added to during the study as is necessitated by need.

The State Commission shail call meetings as needed (a minimum of two each year
during the study period) for.the purpose of encouragéng an interchange of infor-
mation and materials from cooperating agencies. Participating agencies are to
be encouraged to coordinate their findings whenever convenient and in the public
interest to do so. If needed assistance or information is available from some
source other than from a participating agency, any cocperating agency should not
hesitate in requesting such needed information from the available source.

The following agencies have been suggested by and to the Nebraska Soil and Water
Conservation Commission for eventual inclusion in the study., These and other
agencies may be invited by the Commission as the need arises.

Federal
1. Department of Health, Education and Welfare
2. Fish and wildlife Service
3. Geological Survey
L, \eather Bureau

State

1. Governor's Office

2. Experiment Station, University of Nebraska
3. Department of Roads

L, Department of Agriculture and Inspection
5. Nebraska Resources Division

Local

1. Douglas County Rivers and Streams Survey Committee
2. Soil and ater Conservation Districts

3. Counties

L, HMunicipalities

RESPONSIBILITY OF THE NEBRASKA SOIL AND WATER CONSERVATION COMMISSION

}. Coordinate the activities of all locatl, state and federal agencies and
organizations requested by the Commission to assist in the study and plan
on the Eikhorn Valley.

2. Request services of various local, state and federal agencies as needed
to complete the proposed study and plan.
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Cooperate ciosely with the Elkhorn Valley Water Resources Association,
Lower Elkhorn Watershed Planning Board, and the local soil and water
conservation districts to make certain that the desires and needs of
these local organizations are adequately covered in the study and plan,

Use the departments available personnel in obtaining survey and other
information not available from existing local, state and federal agencies
as needed in the development of the overall plan. i{f available, such
state personnel would be available upon request by those agencies develop-
ing specitic information on programs within their assigned fields.

Summarize the findings of the various agencies and print a consolidated
basin-wide soil and water resource plan,

Disseminate and explain the information derived from the study and included
in the plan to local and state individuals and organizations. Such action
to be done in cooperation with existing educational agencies.

TIME_SCHEDULE FOR STUDY AND PROGRAM

The study, which is already initiated, is scheduled for more intensified study
in fiscal years 1963, 196k, and 1965. The compiled report by the State Commis-
sion is scheduled for completion and ready for presentation to ‘local people
during calendar year 1966. In the meantime local interests are to be encouraged
to continue to apply and implement those portions of the over-all plan which are
available to them, ‘

4
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PLAN OF WORK
NEBRASKA SOIL AND WATER CONSERVATION COMMISSION
IN COCPLRATION WITH
LITTIE BLUE FLOOD CONTROL AND CONSERVATION ASSOCIATION
IN THE
LITTLE BLUE BASIN, NEBRASKA

INTRODUCTION

The Little Blue Flood Control and Conservation Association, an organization
composed of soil and water conservation district supervisors, watershed dir-
ectors and others, has requested from the Nebraska Soil and Water Conservation
Commission a basin-wide plan of soil and water resource development for the
Little Blue Basin in Nebraskae. The membership of the Little Blue Flood Con-
trol and Conservation Association is spelled out in detail in the Constitution
and By Laws of this organization~--a copy of which is on file in the office of
the State Commissions The Nebraska Soil and Water Conservation Commission has
agreed to develop such a plan within the limits of its resources, The State
Commission will invite local, state, and federal agencies and organizations

to participate in these studies. All plans and studies are to be coordinated
with and reviewed by the Little Blue Flood Control and Conservation Association
and the individual boards of supervisors of the soil and water conservation
districts within the Little Blue Basin in Nebraska.

The Little Blue drains approximately 1,650,000 acres of land in south central
Nebraska, The head waters of this river begins in Kearney County near the
town of Minden, Nebraskas This river outlets into the state of Kansas near
the town of Steele City, Nebraska. It joins the Big Blue River near Blue
Rapids, Kansas. The Little Blue drains all or parts of the following counties
in Nebraska: Kearney, Adams, Webster, Clay, Nuckolls, Filimore, Thayer,
Jefferson, Saline, and Gage.

Problem and Need for Plan

The Little Blue Valley is a very productive agricultural area in Nebraska.

Soil erosion is moderate to severe throughout the entire drainage areas The
application of needed conservation measures has been relatively slow especially
in the upper reaches. Some of the tributaries in the lower valley are approach=-
ing 50% treatment.

The topography of the valley is flat to very gently rolling in the upper
reaches. Most of the head water area (particularly true on the north side

of the valley) is underlain by a good supply of ground water., This ground
water resource, coupled with a nearly level topography and productive loess
soil has precipitated a high concentration of deep well irrigation in certain
areas Some concern has been expressed over the evenual lowering of the ground
water in these areas of high deep well irrigation development.

The lower reaches of this basin is located in glacial drift parent materiale.
In addition Dakota and Cretaceous formations (limestone and sandstone out crops)
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are also evident in the lower valley. This lower valley is severely dissected
by many drains that are highly entrencheds This area is susceptible to very
frequent and heavy damaging floods. These frequent floods have severely dam-
aged or destroyed much of the once productive flood plain of the valley. The
major tributaries do considerable meandering. Stream bank erosion and the
cutting of new channels is a serious problems In addition, thousands of acres
of overflow land has been damaged by sand and gravel depositss This damage

to low lying bottomland along with the hazard of crop loss caused by numerous
aud reoccuring floods has resulted in many acres of this land being abandoned.
This abandoned flood plain is now characterized by a growth of willows, cotton-
woods, and annual weeds.

As a result of this flood problem, local residents have taken some progressive
steps to remedy this situation, They have organized all of their agricultural
lands within the confines of soil and water conservation districts. Through
the Little Blue Flood Control Association, they are actively supporting a
reclamation project on the Little Blue. This program through the Bureau of
Reclamation has a proposed structure (flood control and irrigation) located
near Angus, Nebraska, on the Little Blue. In addition, four P,L. 566 appli=-
cations {Watcrshed Protection and Flood Prevention projects administered by
the Soil Conservation Service of the U. S. Ds A.) have been received by the
Nebraska Soil and Water Conservation Commission. These projects includes
Bowman~-Spring Branch, 22,850 acres; Buckley Creek, 25,380 acres; Spring Creek,
117,000 acres; and 32-Mile, 60,000 acress

The economy of the valley is predominately agricultural, Cattle raising,
cattle feeding and crop production is the primary source of income. Many
years crop yields are severely reduced because of dry weather (drought) during
the summer months of July and August. The population of the valley has been
slowly decreasing during recent years because of the nation-wide trend for
larger farm and ranch unitse.

Considerable study needs to be given to the recharge of ground water especially
in the highly concentrated deep well irrigation area. This study needs to
include the effect of complete watershed treatment on ground water recharge as
well as the effect of increase efficiency of irrigation water use through
improved irrigation practices. Special emphasis also needs to be placed on

the neéded flood control and watershed programs to protect the highly pro-
ductive rural and urban flood plains areas. The plan should outline a program
for the maximum development of the area's soil and water resources - a program,
when !'carried out!, that would insure the maximum future productivity of the
stabilized valley. Such a productive agricultural valley with adequate re-~
sources, both human and natural, would attract new industry that would encourage
and promote a dynamic and prosperous economye

In connection with this broad study, there is an urgent need for a systematic
survey or inventory of water and land resources in the Little Blue Valley.

There is also a need to study the conditions and problems relating to these
resources on a basin~wide basis so that the Nebraska Soil and Water Consere .
vation Commission, Little Blue Flood Control and Conservation Association, .

local soil and water conservation districts can efficiently, effectively,
and economically coordinate the various programs in the basin.
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Principal Features  of the Study to be Undertaken

The study and wltimate plan will seek to provide a basis for research, plan-
ning, and development of coordinated programs for the conservation and utiliza-
tion of the water and related resources of the Little Blue River Basin. 1t
will be pointed primarily at:

l. Inventory of the soil and water rescurces including erosion or
depletion of the soil resources.

2+ Present and future land uses, This will include ways and means
of improving management of lands including land treatment
practices, land conversion, etc.

3s Flood damage in all reaches of the basin as caused by flood
water, poor drainage, siltation, scour and stream bank erosion
and possible ways of minimizing this damage.

Le Present and past use of waters This will include management of
surface waters, stream flows, drainage from agricultural lands,
water storage and water rights,

S5« Ground water conditions as they relate to return flow, drainage,
recharge and availability of ground water supplies.

6. Potential use of water including new ditch irrigation projects
and deep well irrigation. This would include improvement in
existing irrigation systems on individual farms and prevention
of excessive water losses.

Te Availability and potential of water available for industrial
and municipal purposess

8s Power generation potentiale
9« Recreation and wildlife potential
10, Stream pollution control,

11. Economic effect or impact on the basin if such a study or plan
would be applied,

INVENTORY OF ASSISTANCE AVAILABLE FOR THE STUDY

The Nebraska Soil and Water Conservation Commission during their regularly
scheduled meeting on October 3, 1961, went on record of agreeing to coordinate
and develop a total soil and water resource plan and study for the Little

Blue in Nebraska. The State Commission during their regularly scheduled
meeting on April 25, 1963, approved the material included in the Introduction
of the Program of work on the Little Blue Basin study outline. In addition,

on April 25, 1963, the Commission directed the Watershed Sub-Committee to

seek information on the assistance available for this study from the follw:ing
agencies: Bureau of Reclamation, Corps of Engineers, Soil Conservation Service,
Forest Service, Economic Research Service, State Department of Vater Resources,
Conservation and Survey Division (University of Nebraska), Extension Service.
(University of Nebraska), State Department of Health and the Nebraska Game,
Forestation and Parks Commission. Others may be invited by the State Commission
at a later date,
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PLAN OF WORK
NEBRASKA S01L AND WATER CONSERVATION COMMISSION

IN COOPERATION WITH

STATE OF SOUTH DAKOTA
STATE OF WYOMING

AND
N1OBRARA RIVER DEVELOPMENT ASSOCIATION
IN THE
NIOBRARA RIVER BASIN, NEBRASKA

INTRODUCTICN

The Niobrara River Development Association has requested a basin-wide plan of
soil and water resource development for the Niobrara Valley from the Nebraska
Soll & Water Conservation Commission. The State Commission has agreed to
initiate and develop such a plan with the help and assistance of the states

of Wyoming and South Dakota and in cooperation with various state and federal
agencies, The development of such a plan will be kept within the resources

of the Nebraska Soil & Water Conservation Commission. As of the present date,
the Nebraska Soil & Water Conservation Commission has requested the assistance
of the Bureau of Reclamation, Corps of Engineers, Soil Conservation Service,
Conservation and Survey Division of the University of Nebraska, Nebraska Depart-
ment of Water Resources, and the respective departments of the states of Wyoming
and South Dakota. All plans and studies are to be coordinated with and reviewed
by the boards of supervisors of all soil and water conservation districts with
land in the Niobrara drainage area.

The Niobrara Valley drains approximately 8,320,000 acres in Northern Nebraska,
Eastern Wyoming and Southern South Dakota., Seventy-five percent or 6,268,800
acres of the basin lies in Nebraska and takes in a total of 13 percent of the
entire state of Nebraska. The Niobrara River rises in Niobrara County in
Eastern Wyoming, flows in an easterly direction some 375 miles across 12 counties
in Northern Nebraska, and outlets into the Missouri River in Knox County. The
average width of the drainage area is approximately 30 miles. The elevation of
the drainage area varies from 5,300 feet in the uplands to about 1,210 feet at
the mouth, The average drop is 9 feet per mile, which makes it a fast moving
stream with a great deal of erosion occuring in the valley, The main discharge
rate at the mouth is 1,400 second feet with very little fluctuations,

This study is to include Ponca Creek drainage in South Dakota and Nebraska.

PROBLEM AND NEED FOR A PLAN

The Niobrara Valley is a very productive agricultural region. Due to soil
formations and topography, erosion and siltation are quite extensive in the
basin. As a rule, application of needed land treatment measures has been quite
slow to date, Much of the rolling cropland is unprotected. Not too much
flooding is evident or frequent, except near the lower reaches. The Niobrara

River does carry a great deal of silt but the stream bank erosion is not too
evident,
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The economy of the valley is predominantly agriculture with little if any
commercial industry. Cattle raising is the primary source of income, with
some crop production on the upper and lower reaches of the basin., Many years
range and crop yields are severely reduced during July and August because of
dry weather during the main growing season. There are indications that the
population in the basin has slowly been decreasing during recent vears because
of state and national trend for larger farm and ranch units,

There are some potential water resource problems in this basin, In the upper
reaches there are some problems with domestic water as to adequate livestock
water. In the middle and lower reaches, domestic or livestock water is not a
problem, It is more a water management in many cases,

There are several potential irrigation projects in the Niobrara Basin. The
Mirage Flats Irrigation Project has been completed and is now in operation,
with a need as of now of suppiemental water for the project. The Ainsworth
Project is now under construction with water to be utilized from the Snake
River, a tributary of the Niobrara. A proposed 0'Neill Project is now under
review, SR -

The Army Engineers are vitally interested in the siltation problem, primarily
in the lower reaches 'of the Nlobrara. This has been a major problem in the
Gavins Point ReserVOir :

Two P,L. #666 watershed projects are in this arca. The Antelope Watershed in
Cherry and Sheridan Counties has been completed. Planning has been initiated
in Ponca Creek by SCS personnel from South Dakota,

A plan should outline a program for the optimum development of the area's soil
and water resources--a program to insure the maximum future productivity of a
stabilized basin, This should include but not be limited to: a survey of
possible small watershed projects; flood control; maximum irrigation utilization;
proper range practices; adequate conservation treatment; water for agricultural,
industrial, and municipal purposes; pollution abatement; wildlife conservation;
recreation and park development ground water resource; drainage' ete,

In connection with thns ‘broad study there is an urgent need for a systematic
survey or inventory of water and land resources in the Niobrara River Valley.
There is also a need to study the condition and problems relating to these
resources on a basin-wide basis so that the Nebraska Soil & Water Conservation
Commission, State Governments of South Dakota and Wyoming, Niobrara River
Development Association, and local soil and water conservation districts can
efficiently, effectlvely, and economically coordinate the various programs in
the basin,

PRINCIPAL FEATURES OF THE STUDY TO BE UNDERTAKEN
Tt
The study and ultimate plan wnll seek to provide a basns for research, planning
and development of coordinated programs for the conservation and ut|||zat|on of
the water and related resources of the Niobrara River Basin. It will be pointed
primarily at:

I. Inventory of the soil and water resources including erosion or
depletion of the soil resources.
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2. Present and future land use. This will include ways and means of
improving management of lands, including land treatment practices,
land conversion, etc.

3. Flood damage in all reaches of the basin as caused by flood water,
poor drainage siltation, scour and stream bank erosion and possible
ways of minimizing this damage.

L, Present and past use of water. This will include management of
surface waters, stream flows, drainage from agricultural lands,
water storage and water rights.

5. Ground water conditions as they relate to return flow, drainage,
recharge and availability of ground water supplies.

6. Potential use of water including new ditch irrigation projects and
deep well irrigation, This would include improvement in existing
irrigation systems on individual farms and prevention of excessive
water losses,

7. Availability and potential of water available for industrial and
municipal purposes.

8. Recreation and wildlife potential.
9. Stream pollution control,.

10. Economic effect or impact on the basin if such a study or plan
would be applied.

INVENTORY OF ASSISTANCE AVAILABLE FOR THE STUDY

The Nebraska Soil and Water Conservation Commission during their regularly
scheduted board meeting on March 26, 1964, went on record of agreeing to co~-
ordinate and develop a total soil and water resource plan and study for the
Niobrara River in Nebraska. Preliminary contacts have been made with state
officials of South Dakota and Wyoming, Statec governments will be encouraged

to participate in this program to the maximum extent of their resources. The
State Commission is presently cooperating with the Bureau of Reclamation, Corps
of Engineers, U.S. Department of Agriculture {Soil Conservation Service,

Forest Service, Economic Research Service), Conservation and Survey Division
(University of Nebraska), Nebraska Department of \later Resources, Nebraska
Health Department, the Nebraska Game, Forestation and Parks Commission, and
Extension Service in similar studies in the Elkhorn, Big and Little Blue

River Basins in Nebraska. It is envisioned that the mechanics of this study
will be comparable to the above named investigations. The State Commission
reserves the right to request and receive assistance and cooperation from other
local, state and federal agencies as the need arises. The following is a resume
of the scope of activities that the above named agencies have indicated would
be available in similar studies,

U, S, Bureau of Reclamation

The objective of new reconnaissance investigations in the Niobrara River Basin
will be to determine, with a minimum expenditure of funds and time, whether
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potential developments are worthy of further, more detailed consideration.

These reconnaissance investijations wil)l formulate and choose between alternative
plans to develop or improve an area, establish the need and justification for
development or improvement, and recommend a course of future action,

The Bureau of Reclamation reconnaissance studies on the Niobrara Basin will be
summarized in a basin survey report which will be mdde to evaluate overall basin
resources, to appraise the needs for resource development, and to frame a coor-
dinated plan for developing basin resources for multiple use, The principal
function of this report will be to inventory the basin's water and related re-
sources. In this manner it will serve to familiarize all interested groups with
the long~range potentialities of the basin, It will also provide a comprehensive
framework in which to view specific detailed proposals which might be made during
ensuing years and against which individual proposals may be appraised to insure
that their construction neither prejudices subsequent steps or prevents attainment
of the full development sought. To fill in the framework, additional investi-
gations for specific projects may be undertaken,

Feasibility investigations normally are undertaken only after a reconnaissance
investigation has indicated probable project feasibility. The feasibility report
prepared as a result of the feasibility investigations is the document that
supports requests for project authorization. These investigations will develop
and define the specific engineering and operating plan and determine whether a
proposed development has engineering and economic feasibility and justification
under anticipated project conditions,

Any investigation undertaken by the Bureau of Reclamation in the Niobrara Basin
will be analyzed concurrently with all interested local, state, and federal
agencies to assure maximum development of the basin!s land and water potentialitie:
These investigations propose to accomplish the following items of work in this
basin,

1. Land Classification Surveys: The reconnaissance land classification done
previously will be reviewed and adjusted using new criteria. The classification
will be expanded to include other areas. Field work will include sampling from
5~ and 15- foot auger holes, as well as surface soil classification, Laboratory
analysis of soil samples will be made to determine gradation, salinity, alkalinity,
permeability, soil structure and other physical and chemical qualities of the
soils, including drainage analyses.

2. Water Supply and Utilization Studies: Available surface and groundwater
data will be analyzed to determine the water supply available to the Division.
Water requirements of the project lands, municipal and industrial uses will be
analyzed. Based on the overall needs and physical plan, river operation studies
will be prepared.

3. Sediment Studies: Sediment studies will be made for use in determining
sediment problems which might be expected to occur with project development.
These studies will be prepared using available data.

L, Flood Studies: Flood studies will be prepared for use in the hydraulic
design of dams and cross drainage structures, These studies will be made using
available stream flow records,
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5. Drainage Studies: Studies will be made to check the effect of project
development on the surface a~d subsurface drainage requirements. Available
depth-to-water and ground water contour maps will be supplemented with some sub=
surface geologic exploration, if required.

6. Geologic Exploration: For this investigation the geological studies will
be largely limited to test holes on the dam sites. Because of investigation fund
limitation, available data on regional! and local geology will be suppiemented only
as absolutely necessary.

7. Economic Studies: Basic farm data from the local ASC Office and county
records will be collected and analyzed to determine economic support of any
proposals. These data will include information on farm size, land use, tenure
of operation, tax data and land values. From the basic data, farm budgets for
both the '"with'" and '"without'' irrigation conditions will be determined. Repaymnent
capacity and irrigation benefits will be evaluated to complete the economic and
financial analysis of the project.

8. Field Surveys: Basic horizontal and vertical control for future surveys
will be run through the area. Topographic surveys will be made at the specific
structure locations. Reconnaissance field locations will be made for major
facilities.

9. Enginecering Studies: The engineering studies involve a determination of
the immediate and future needs of the basin and a physical and economical plan to
fulfill these needs. This means that the need and location for irrigation must be
analyzed; similar findings must be made for all other purposes such as hydro-
electric power, flood control, municipal and industrial needs, fish and wildlife
and recreational opportunities and pollution abatement. Once all of the needs
are relatively defined, then an economical engineering plan must be devised--this
means the preparation of designs and reconnaissance cost estimates.

10, Cooperative Studies; The above items are always analyzed with other
interested agencies of the local, state, and federal level to assure the develop-
ment of a coordinated plan.

11. Reports: The results of the above studies will be summarized in a recon~
naissance report.

U. S. Arnty Corps of Engineers

Basin studies in the Niobrara will be in response to Congressional resolution,
Such studies would be of a comprehensive nature and consider all phases of water
resource development unless limitations are imposed by the authorizing resolution,
Such studies would determine the proper scale and scope of potential developments,
the degrec of economic justification, and the equitable sharing of costs and re-
sponsibility of federal and non-federal interests. The Corps of Engineers will
study the following items:

1. Climate and stream flow

2. Floods of record

3. Extent and character of flooded area
L, Flood damages
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Existing and proposed developments by other agencies
Ilmprovements desired by local interests
Navigation . :

Power needs

Water supply needs

10, Existing and potential irrigation

11, Stream pollution :

12. Erosion problems (Principally on major streams)
13. Drainage probiems

14, PRecreational needs

15. Fish and wildlife needs

16. Existing and potential watershed development

-

W CoON VW
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Although the Corps of Engineers study would consider provision of irrigation
storage, all irrigation development pians would be made by the Bureau of Reclama-
tion, The Corps of Engineers in this study and plan will also coordinate with,

or use the services of other agencies, where advisable - such as the Public Health
Service on pollution and water supply problems and the Federal Power Commission
for hydro-power developments. The Corps of Engineers will also cooperate with

the Soil Conservation Service in the development of watershed plans if the need
for such development is indicated,

U. S. Department of Agriculture

The United States Department of Agriculture is authorized under Section 6 of the
Watershed Protection and Flood Prevention Act, as amended, Public Law 566 of the
33rd Congress, to cooperate with other federal agencies and state and local
agencies in making investigations and surveys of watersheds for the development
of coordinated plans.

Representative sample watersheds with various soil and water conservation problems
and needs are selected for surveys and investigations of a preliminary investiga-
tion type intensity, Available data from sample watersheds and reconnaissance
surveys are extrapolated and expanded to other watersheds or sub-basins in order
that an entire sub-basin will be covered by the study. The objectives of the
study are:

1. ldentification of a desirable pattern of water and related land use includ-
ing recreation, management, and development to meet future recuirements, provide
watershed protection and alleviate flood prevention and agricultural water manage=
ment problems at justifiable cost,

2. ldentification of alternatlve water and related tand uses, management and
developments, :

3. ldentification and evaluation of the major obstacles to attainment of the
desirabie pattern of water and related land use, management and development.

L. ldentification of the manner in which, and an appraisal of the extent to
which, USDA programs can contribute to the solution of water and related land
problems in the basin with emphasis on project type solutions.

5. Outlining additional actions which would aid in attaining basin-wide
ocbjectives,
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6. Providing information and data in a report.

The survey work of the Department will be performed under the direction of the
USDA Field Advisory Committee, which is composed of C. Dale Jaedicke, Chairman,
Soil Conservation Service; Walter E. Pool, Forest Service; and James C. Atherton,
Economic Research Service,

The Field Advisory Committee will be responsible for field coordination of Depart-
ment survey activities and procedures; arranging for field review of recommenda~
tions and reports; arranging for necessary consultation; over-all relationships
with the Nebraska Soil & Water Conservation Commission and other interested state
and federal agencies; and arranging for over-all schedules of work. Each member
of the Field Advisory Committee will inform his responsible supervisor about pro-
gress and effort necessary for timely performance,

Soil Conservation Service. The Soil Conservation Service, in cooperation with
other USDA agencies and the State of Nebraska will undertake the following aspects
of the survey:

I. Delineate subwatershed areas of 250,000 acres or less in the basin,

2. Review and evaluate available pertinent basic physical data, published and
unpublished, concerning soil and water resources and collect additional related
basic physical data needed for the survey.

3. ldentify floodwater and sedimentation problems and inventory the location,
nature and extent of floodwater and sediment damages.

k. Develop information on agricultural water management problems and on the
location, naturc and extent of existing and potential agricultural water manage=-
ment developments, including upstream water storage opportunities.

5. Develop information on non-agricultural water management problems and
potential development in upstream watersheds. This includes measures for munici=-
pal and industrial water supply, fish and wildlife, and recreation developments,
and water quality control or other measures serving other than agricultural
DUrposes,

6. Evaluatc the effect of reasonably attainable farm irrigation efficiency
on water use in the basin.

7. Prepare summaries of past, current and needed flood prevention and agri=-
cultural water management improvements for each tributary, including storage
sites, based on available information.

8. Make field reconnaissance of potential P. L. 56( projects, and determine
those that are potentially feasible, including a determination of their relation-
ship to other existing and potential w8ter resource developments.

9. Assist the State of Nebraska in defining the water yielding areas and their
characteristics.

Economic Research Service. The Economic Research Service in cooperation with
other USDA agencies and the State of Nebraska will compile economic data and
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make economic analysis relating to the agricultural industry and its use of land
and water resources. Material of this nature will be developed for the basin as
a whole, and for subdivisions of thc basin and in such detail as required for the
development of coordinated frame work plans for the use, control and development
of water and related land resources. The analysis will encompass the following;

1. The compilation and analyses of secondary statistical materials relating
to the agricultural economy of the basin agricultural use of land and water, and
the output of agricultural products; including (a) crop acreages, yields and
values, (b) production and value of livestock products, (c) capitol investment
in the agricultural industry, (d) land values, and (e) agricultural markets, etc.

2. Analysis of emerging improvements in agricultural technology, growth of
agricultural markets and their composite impact on the agricultural economy and
its need for natural resource development,

3. Economic analysis of agricultural water problems, their impact on the
economy of the area and an appraisal of economic benefits to be derived from
their alleviation (including improvements in production efficiency, stabiliza~-
tion of farm production and income and alleviation of unemployment on farms and
agricultural trade centers.)

L, Development of other types of economic data and methods of analysis designe:
to facilitate a basin-wide appraisal of beneficial and adverse effects of possible
water resource development projects or systems of water control,

Forest Service. The U. S, Forest Service, in cooperation with other USDA
agencies and the State of MNebraska, will undertake the following aspects of the
‘study:

1. Review, extend, and interpret Forest Survey and other forest resource
data with special reference to the purposes and requirements of the
Basin study.

2. Investigate the reclationships between use, management, and treatment
of woodlands to flood water, erosion and sedimentation and make necessary
hydrologic determinations,

3. Appraise the impacts of proposed water resource development projects
upon the forest resources and forest based enterprises of the Basin,

L, Appraisc the potcntial of the forest resource in relation to water-based
recreation development and wildlife habitat improvement.

5. Develop forest resource aspects for all upstream watershed development
. proposats,

G. In collaboration with State Foresters, determine the kinds, amounts,
and costs of improvement measures needed in woodtands for watershed
protection and flood prevention,

4
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Nebraska Department of Water Resources

Make a determination of the water supply available for future use for

domestic, agricultural, indusitrial, municipal, and other useful purposes.

2.

3.

Make a determination of the historical water supply.
Develop flow-duration data at various locations in the basin,
Determine actual water uses under existing water appropriations,

Determine historical stream flow depletions resuiting from existing
water uses.

Determine probable water requirements under projects proposed for the
basin,

Provide information as to the number of wells, the number of acres irri-
gated, the amount of ground water used, etc., for each basin and for areas
within the basin as may be desired.

In cooperation with other state and federal agencies, make a determination
of the effect of ground water pumping on the natural stream flow.

Conservation and Survey Division, University of Nebraska

i.

2'

5.

The preparation of surficial and subsurface geologic maps of the area.

The preparation of ground water maps of the area including depth to water
table maps and water table contour maps and maps showing the availability
of ground water in terms of general potential water yields.

Evaluation of the average annua! recharge to ground water in the basin
based on a combined study of the water table contour maps and total trans=-
missibility of the subsurface materials.

Evaluation of ground water in storage in the basin.

Compilation and evaluation of soil characteristics relating to infiltration,
land utilization, erosion characteristics,etc.

Requests to other local, state, and federal agencies and organizations may be
made as deemed appropriate by the Nebr. Soil & Water Conscrvation Commission,

Nebraska Health Department

1.
2.

3.
b,

A complete inventory of water works systems serving municipalities.
A complete inventory of waste water disposal systems serving municipalities,
Basic water quality data for surface waters,

A progran for development of waste water disposal.
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5. A program of development for the disposal of solid wastes which, in many

cases, are being discharged into surface waters,

6. Laboratory work rclating to the bacteriological and chemical quality of
waters.

7. Consulting services to persons developing water works systems and waste
water disposal systems,

8, Chemical records of all waters supplied to municipalities both before and
after treatment.

9. VYithin reason, surveys of streams to determine the exact present conditions
and estimation of possible effect of discharges of pollution thereon,

Nebraska Game, Forestation & Parks Commission

In cooperation with other states and federal agencies the Nebraska Game, Fores-
tation, and Parks Commission will make a determination of:

1. Demand for fish and wildlife and outdoor recreation rcsources;
2. Inventory supply of same; and
3. Establish the need for such developments.
The Game Commission will develop an outline of an action program through the

Park Development Program, the Land and Water Conservation Fund Act, Federal Aid
to Wildlife Restoration Act and any other sources of funds which are available.

Extension Service

1. Provide through educational material the facts about the river basin,
The material will consist of:

{a) A periodic newsletter about the plans and progress of the river
basin development.

{b) Circulars and pamphlets on:
1. Watershed organization and development,
2. Watershed Educational program.
3. Conservancy district organization,
L, Soil and water conservation.

2, Plan and conduct watershed and river basin workshops for County Extension
Agents. These workshops will enable them to better understand current
developments in their respective river basin and to be able to render
valuable assistance to the people of their county in interpreting the
facts about the basin,

3. The Extension Service through their state and county staffs will assist
federal, state, and local groups to plan and conduct educational programs
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on river basin and watershed organization and development throughout the
river basin.

State Government of Wyoming (Water Resources Board & Others)

(Undertermined at this date, [f State Government of Wyoming is unable to partici=-
pate, of necessity, the final report will cover only that portion of the Niobrara
Basin in Nebraska).

State Government of South Dakota (Water Resources Board & Others)

(Undertermined at this date. |If State Government of South Dakota is unable to
participate, of necessity, the final report will cover only that portion of the
Niobrara Basin in Nebraska).

RESPONSIBILITIES OF COOPERATING AGEMNCIES

To prevent undue duplication of effort in this study, the sponsoring agencies
have made assignments of major responsibilities as outlined below. It is hoped
that the cooperating agencies will respect these assignments and inform the
sponsoring agencies should these assignments need to be revised, amended, and/or
augmented during the course of the study. In making these assignments, the
sponsoring agencies wish to encourage the full cooperation of all agencies on
exchange of data in order that a fully comprehensive plan can be developed,

Bureau of Reclamation

l. lIrrigation project development
2. Drainage project development

Corps of Engincers

1. Flood control (studies to be limited primarily to urban arecas and those
reaches of the stream and major tributaries that exceed 250,000 acres.)

2., Erosion problems (limited primarily to the flood plains and stream banks
on main streams and major tributaries exceeding 250,000 acres in drainage.)

3. Navigation.

Soil Conservation Service

1. Watershed protection and flood prevention measures. (Studies to be limited
primarily to delinecated watersheds of less than 250,000 acres.)

2. Land damage by erosion,
3. Land treatment as needed on individual farms, (To include land use

adjustments, mechanical practices - both for dry and irrigated land,
agronomic practices, ctc.
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Economic¢c Research Scrvice

1.

2.

3.

l,

Compilation of statistical material on the agricultural economy of the
basin.

Economic evaluation of agricultural water problems and beneflts from
their alleviation.

Analysis of improvements in agricultural technology, growth of markets
and the need for natural resource developments,

Development of economic data on the beneficial and adverse effects of
possible resource development in the basin.

Forest Service

The U. S. Forest Service, in cooperation with other USDA agencies and the State
of Nebraska, will undertake the following aspects of the study:

].

2,
3.

Review and evaluate available basic physical data, published and unpub-
lished, concerning soil and water resources and the collection of addi-
tional related basic data ne:-ded for the survey pertaining to the hydro-
logic aspect of woodlands.

Investigate the retationship between the use, management and treatment
of woodlands to floodwater, erosion, and sedimentation problems.

With the State Forester determine the need for kinds of improvement
measures for watershed protection, flood prevention and water pollution
prevention on woodlands,

Conservation and Survev Division (University of Nebraska)

Water quality tests
Test drilling
Ground water recharge studies

Deep well irrigation potential

Nebraska Department of \Jater Resources

2.

Water supply inventory

Existing water appropriation

Nebraska Game, Forestation and Parks Commission

1.

2.

Fish and wildlife potential

Park development

Nebraska Department of Health

1.

Inventory of water works serving municipalities
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2. Water quality data on surface waters

Extension Service (University of Nebraska)

1, Information and educational program

State of Wyoming

1. ({(Undertermined as of this date)

State of South Dakota

1. (Undertermined as of this date)

It is the desire of the coordinating agencies that surveys, investigations,
economic and financial policies relating to municipal and industrial waters be
coordinated as among the Soil Conservation Service, Bureau of Reclamation, and
Corps of Engineers; it is also the wish of the coordinating agencies that these
same items relating to hydroeclectric power be coordinated as between the Bureau
of Reclamation and the Corps of Engincers.

In the above assignment of major responsibilities, it is assumed by the coordin-
ating agencies that these assignments include necessary surveys, investigations,
research, etc, as needed by the various agencies in order to insure a complete
study as outlined. 1{n addition, it is recognized that all! of these agencies

have many other responsibilities authorized to them under existing state and
federal laws. For the purpose of this study the above assignments will be respec-
ted by all cooperating agencies. These assignments may be revised, amended, and
added to during the study as is necessitated by need.

RESPONSIBILITIES OF NEBRASKA SOIL AND WATER CONSERVATION COMMISSION

The Nebraska Soil and Water Conservation Commission, as sponsoring agency, shall
call meetings as needed (a minimum of two each year during the study period)

for the purpose of encouraging interchange of information and materials from
cooperating agencies. Participating agencies are encouraged to coordinate their
findings whenever convenient and in the public interest to do so. Functions of
the Commission include:

1. Coordinating the activities of all local, state, and federal agencies and
organizations requested by the Commission to assist in the study and plan on the
Niobrara., (This will be in cooperation with counter-part agencies in Wyoming
and South Dakota.)

2. Requesting services of various local, state and federal agencies as needed
to complete the proposed study and plan,

3. Cooperate closely with the Niobrara River Basin Development Association
and the local soil and water conservation districts to make certain that the
desires and needs of these local organizations are adequately covered in the
study and plan.
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L, Furnishing personnel to obtain survey and other needed information not
available from existing local, state and federal agencies. Such state personnel
would be available upon request by those agencies developing specific information
on programs within their assigned fields.

5. As coordinating agency, approximately five (5) full-time employees from
state funds will be assigned and participating at all times in this and similar
basin investigations in Nebraska. This personnel will work cooperatively with
all participating agencies, If and when funds are available from S. 21 (Water
Resources Planning Act) this basin planning staff will be augmented.

6. Summarizing the findings of the various agencies and printing a consoli-
dated basin-wide soil and water resource plan,

7. Disseminating and explaining the information derived from the study to
local and state individuals and organizations, Such action to be done in coop-
eration with existing educational agencies.

TIME SCHEDULE FOR STUDY AND PROGRAM

The study, which is already initiated, is scheduled for more intensified study
in fiscal years 1966, 1967, and 1968. The compiled report by the State Com-
mission is scheduled for completion and ready for presentation to local people
during calendar year 1969, |In the meantime local interests are to be encouraged
to continue to apply and impiement those portions of the overall plan which are
avaitable to them. :
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PLAN OF WORK
NEERASKA SOIL AND WATER CONSERVATION COMMISSION
IN COOPERATION WITH
KANSAS WATER RESOURCES EOARD
AND THE
NEMAHA RIVERS WATERSHED ASSOCIATION
IN THE NFMAHA PIVER BASIN, NEBRASKA

INTRODUCTION

The Nemaha Rivers Watershed Associatlon has requested the Nebraska Soil and Water
Conservation Commission to assist in the preparation of a basin-wide plan of soil
and water resource development for the Nemaha Basim, The Commission, in coopera-
tion with the Water Resources Board of Kansas, has agreed to initiate and sponsor
the development of such a plan within the limits ef its resources, and have asked
for assistance from the U. S. Bureau of Reeclamation, U. S. Army Corps of Engineers,
U. S. Department of Agriculture, Conservation and Survey Division of the Universily
of Nebraska, Nebraska Department of Water Resources, Nebraska Health Department,
Netraska Game, Forestation and Parks Commission, and Extension Service.

The Nemaha Basin contains about 1,795,200 acres of land of which 78 percent lies
in the southeastern corner of Nebraska and 22 percent lies in the northeastern
corner of Kansas. The Basin includes the land in Cass, Gage, Johnson, lancaster,
Nemaha, Otoe, Pawnee and Richardson Ceunties of Nebraska, and Brown, Marshall and
Nemaha Counties in Kansas,

The principle streams of the Basin are the Big and Little Nemaha Rivers. Fach is
a direct tritutary of the Missouri River outletting in the Nebraska portion. The
drainage areas of a number of miner tributaries ofthe Missouri between the prin-
ciple streams are included in the study area.

This is one of the more important agricultural regions of Nebraska., It ranks high
in crop production and livestock feeding. New industry primarily associated with
agriculture is moving into the area,

The topography ranges from nearly level divides and vallevs to steeply rolling
hills, The well-rounded upland divides have numerous deeplv entrenched drainage-
ways in relatively narrow vallevs. The flood plains ef the principle streams are
wide and relatively flat,

PRORLEMS
The principnle problems in this bhasin are flooding and land damage by erosion,

When this area was settled the main valleys lacked adequate drainage for crom
production and wers frequently flooded. Te alleviate tris problem, a program of
channel enlargement and straightening was started, These activities served their
purpese. The increased channel capacity imporved the removal of excess water
making feasible the fuller utilization of bottomlands for crop production,

However, the increased velocity of the stream flow and the eresiveness af the
streambeds brought about a rapid degradation of the watercourse. This resulted
in deeply entrenched channels and numerous everfalls., The headcuts worked them-
selves rapidly upstream destroying farmlands, roads and bridges. In some areas
the water tables were lowered considerably causing municipalities and farmers to
become concerned about their future water supply. The degraded stream channels
and the silt laden flows destroyed most of the fisheries in this basimn.
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In the lower reaches, the entrenchment has stopped. The streams are starting to
meander within the entrenched section seriously eroding the banks. This has
brought about a widening and a grading of the channel section resulting in
destruction of valuable cropland, severe damage to the road system, and increased
flooding.

This unstable channel condition has also slowed the installation of land treatment
~ measures and greatly increased the cost maintenance. This has contributed to the
rapid deterioration of watersheds by erosion.

STATUS OF EXISTING S SO!L AN ER RESOURCE PROGRAMS

Watershed development in the Basin is well underway. As a result, a great dea) of
conservation has been applied on the land. Applications for assistance under the

- Watershed Protection and Flood Prevention Act have been submitted and approved for
the following watersheds: Ziegler, Walnut, Wilson, Upper Bit Nemaha, Rock, Spring,
South Fork, South Branch, Upper Little Nemaha, Lower Little Nemaha, Long Branch,
and Big Muddy. Of these four have been approved for construction, two are now
being planned and the Nebraska Soil and Water Conservation Commission has re=-
commended planning priorities on two more.  Construction on Brownel! Watershed,

a Pilot Watershed Project, has been completed.

The U. S. Army Corps of Engineers has @ flood control plan for the Little Nemaha
pending in Congress. This plan envisious mainly levee construction on the lower
reaches of the Little Nemaha. They are also in the process of developing a plan
on the entire Nemaha Basin.

The U, S. Bureau of Reclamation have reconnaissance investigations that have been

under way for some time. This report.is now in the process of review. |Irrigation
development at this time is relatively minor in this basin. The 1355-1957 drouth

period increased interest in Irrigation in this area. The stabitization of irri-

gation since that time has been partially due to inadequate water supplies but it

mostly reflects the recent good rainfall conditions.

03JECTIVES

The study and ultimate plan will seek to provide an integrated program for the
full development of the basin's water and related land resources and to determine
the research needs for water and related land resource developments. It will
consist of:

1. An inventory of the basin’s water and related land resources.

2. The identification of the problems and needs which are preventing the full
use and proper management of the basin's water and related land resources,

3, The analysis of the land treatment measures needed to assure the conserva-
tion of the soil.

L., The formulation and evaluation of systems of structural measures required
to pravide for the efficient use and proper management of the basin's
resources,

5. A determination of the impact that potential water and related Iand resource
developments will have on the basin's economy,
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6. Programs to be studied will include but are not limited to: land treatment,
watershed protection and flood prevention, flood control, irrigation project
development, stream bank stabilization, municipal and industrial water,
ground water, stream pollution abatement, outdoor recreational petential,
and wildlife conservation.

7. Preparation of a summary report presenting the inventory of the resources,
the solution to problems, opportunities for development, including alter~
natives, and a suggested order of installation,

INVENTORY OF ASSISTANCE AVAILABLE FOR THE STUDY

The Nebraska Soil & Water Conservation Commission during their regularly scheduled
board meeting on February 18, 1965, went on record of agreeing to sponsor and
develop a scil and water resource plan for the Nemaha River Basin in the Nebraska
portion. Preliminary contacts have been made with state officials of the Water
Resources Board in Kansas. State government agencies in Kansas and Nebraska will
be encouraged to participate in this program to the maximum extent of their
resources. The State Commission is presently cooperating with the Bureau of
Reclamation, Corps of Engineers, U. S. Department of Agriculture, Conservation

and Survey Division {(University of Nebraska), Nebraska Department of Water
Resources, Nebraska Health Department, the Nebraska Game, Forestation and Parks
Commission, and Extension Service in similar studies in the Elkhorn, Big and
Little Blue River Basins in MNebraska. It is envisioned that the mechanics of

this study will be comparable to the above named investigations. The State Com-
mission reserves the right to request and receive assistance and cooperation from
other local, state and federal agencies as the need arises. The foilowing is a
resume of activities that the above named agencies have indicated is available for
river basin studies.

U. S. Bureau of Reclamation

The objective of new reconnaissance investigations in the Big and Littie Nemaha
Basins will be to determine, with a minimum expenditure of funds and time,
whether potential developments are worthy of further, more detailed consideration.
These reconnaissance investigations will formulate and choose between alternative
plans to develop or improve an area, establish the need and justification for
development or improvement, and recommend a course of future action.

The Bureau of Reclamation reconnaissance studies on the Nemaha Basin will be
summarized in a basin survey report which will be made to evaluate overall basin
resources, to appraise the needs for resource development, and to frame a coor-
dinated plan for developing basin resources for multiple use. The principal
function of this report will be to inventory the basin's water and related re-
sources. In this manner it will serve to familiarize all interested groups with
the long-range potentialities of the basin. It will also provide a comprehensive
framework in which to view specific detailed proposals which might be made during
ensuing years and against which individual proposals may be appraised to insure
that their construction neither prejudices subsequent steps or prevents attainment
of the full development sought. To fill in the framework, additional investi-
gations for specific projects may be undertaken.

Feasibility investigations normally are undertaken only after a reconnaissance
investigation has indicated probable project feasibility. The feasibility report
prepared as a result of the feasibility investigations is the document that
supports requests for project authoriration. These investigations will develop
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and define the specific engineering and operating ‘plan and determine whether a
proposed development has engineering and economic Feas'buiaty and justification
under anticupated project conditions:

Any investigation undertaken by the Bureau of Reclamation in the Nemaha Basins

will be analyzed concurrently with all interested local, state, and federal
agencies to assure maximum development of the basins' land and water potentialities.
These investigations propose to accomplish the following items of work in this
basin,

1. Land Classification Surveys: The reconnaissance iand ciassification done
previously will be reviewed and adjusted using new criteria. The classification
will be expended to include other areas. Field work will include sampling from
5- and 15- foot auger holes, as well as surface soil classification, Laboratory
analysis of soil samples will be made to determine gradation, salinity, alkallnity,
permeability, soil structure and other physical and chemical qualities of the
soils, including drainage analyses.

2. VWater Supply and Utilization Studies: Available surface and groundwater
data will be analyzed to determine the water supply available to the Division.
Water requirements of the project lands, municipal and industrial uses will be
analyzed. Based on the overall needs and physical plan, river operatlon studles
will be prepared.

3. Sediment Studies: Sediment studies will be made for use in determining
sediment problems which might be expected to occur with project development.
These studies will be prepared using available data.

L., Flood Studies: Flood studies will be prepared for use in the hydraulic
design of dams and cross drainage structures. These studies will be made using
available streamflow records.

5. Drainage Studies: Studies will be made to check the effect of project
development on the surface and subsurface drainage requirements. Available
depth~to-water and ground water contour maps wili be supplemented with some sub-
surface geologic exploration, if required.

6. Geoloqic Exploration: For this investigation the geological studies will
be largely limited to test holes on the dam sites. Because of investigation fund
limitation, available data on regional and local geology will be supplemented only
as absolutely necessary.

7. Economic Studies: Basic farm data from the local ASC Office and county
records will be collected and analyzed to determine economic support of any
proposals. These data will include information on farm size, land use, tenure
of operation, tax data and land values. From the basic data, farm budgets for
‘both the with" and 'without' irrigation conditions will be determined, Repayment
capacity and irrigation benefits will be evaluated to complete the economic and
financial analysis of the project.

8. Field Surveys: 3asic horizontal and vertical control for future surveys
will be run through the area. Topographic surveys will be made at the specific
structure locations. Reconnalssance field locations will be made for major
facilities. N i
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9. Engineering Studies: The engineering studies invoive a determination of the
immediate and future needs of the basin and a physical and economicail plan to ful-
fill these needs. This means that the need and location for irrigation must be
analyzed; similar findings must be made for all other purposes such as hydro-
electric power, flood control, municipal and industrial needs, fish and wildlife
and recreational opportunities and pollution abatement, Once all of the needs
are relatively defined, then an economical engineering plan must be devised-~this
means the preparation of designs and reconnaissance cost estimates.

10, Cooperative Studies: The above items are always analyzed with other
interested agencies of the local, state, and federal level to assure the develop~
ment of a coordinated.plan,

11, Reports: The results of the above studies will be summarized in a recon-
naissance report,

U, S$. Aomy Corps of Engineers

Basin studies in the Nemaha will be in response to Congressional resolution. Such
studies would be of a comprehensive nature and consider all phases of water resource
development unless limitations are imposed by the authorizing resolution, Such
studies would determine the proper scale and scope of potential developments, the
degree of economic justification, and the equitable sharing of costs and respon-
sibility of federal and non-federal interests. The Corps of Engineers will study
the following items:

Climate and stream flow

Flocods of record

Extent and character of flooded area

Flood damages

Existing and proposed developments by other agencies
Improvements desired by local interests
Navigation

Power needs

. Water supply needs

10. Existing and potential irrigation

11, Stream pollution

12. Erosion problems (Principally on major streams)
13, Drainage problems

14, Recreational needs

15. Fish and wildlife needs

16, Existing and potential watershed development

O OO~ OV L N -

Although the Corps of Engineers study would consider provision of irrigation storage,
all irrigation development plans would be made by the Bureau of Reclamation. The
Corps of Engineers in this study and plan will also coordinate with, or use the
services of other agencies, where advisable - such as the Public Health Service

on pollution and water supply problems and the Federal Power Commission for hydro-
power developments. The Corps of Engineers will also cooperate with the Soil Con-
servation Service in the development of watershed plans if the need for such
development is indicated.

U. S. Bepartment of Agriculture

The United States Department of Agriculture is authorized under Section 6 of the
Watershed Protection and Flood Prevention Act, as amended, Public Law 566 of the
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83rd Congress, to cooperate with other federal agencies and state and local

agencies in making investigations and surveys of watersheds for the development
of coordinated plans,

Representative sample watersheds with various soil and water conservation problems
and needs are selected for surveys and investigations of a preliminary investiga~
tion type intensity. Available data from sample watersheds and reconnaissance
surveys are extrapolated and expanded to other watersheds or sub-basins in order
that an entlre sub-basin will be covered by the study. The objectives of the
study are: '

1. ldentification of a desirable pattern of water and related land use including
recreation, management, and development to meet future requirements, provide water-
shed protection and alleviate fiood prevention and agricultural water management
problems at justifiable cost.

~.2. ldentification of alternative water and related land uses, management and
developments.

3. ldentification and evaluation of the major obstacles to attainment of the
desirable pattern of water and related land use, management and development,

L, identification of the manner in which, and an appraisal of the extent to
which, USDA programs can contribute to the solution of water and related land
problems in the basin with emphasis on project type solutions,

5. Outtining additional actions which would aid in attaining basin-wide
objectives,

6. Providing information and data in a report,

The survey work of the Department will be performed under the direction of the
USDA Field Advisory Committea, which is composed of C, Dale Jaedicke, Chairman,
Soil Conservation Service; Walter E£E. Pool, Forest Service; and James C, Atherton,
Economic Research Service,

The Field Advisory Committee will be responsible for field coordination of Depart-
ment survey activities and procedures; arranging for field review of recommenda-
tions and reports; arranging for necessary consultation; over-all relationships
with the Nebraska Soil & 'ater Conservation Commission and other interested state
and federal agencies; and arranging for over-all schedules of work. Each member
of the Field Advisory Committee will inform his responsible supervisor about proe-
gress and effort necessary for timely performance.

Soil .Genservationefervice’- - The.Soil. Conservation: Service, in cooperation with
other USDA agencies and the State of Nebraska will undertake the following aspects
of the survey:

. Delineate subwatershed areas of 250,000 acres or tess in the basin.
2. Review and evaluate available pertinent basic physical data, published and

unpublished, concerning soil and water resources and collect additional related
basic physical data needed for the survey,

3. Identify floodwater and sedimentation problems and Inventory the location,
nature and extent of floodwater and sediment damages.
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L., pDevelop information on agricultural water management problems and on the
location, nature and extent of existing and potential agricultural water manage-
ment developments, including upstream water storage opportunities,

5. Develop information on non-agricultural water management problems and
potential development in upstream watersheds. This includes measures for munici=-
pal and industrial water supply, fish and wildlife, and recreation developments,
and water quality control or other measures serving aother than agricultural
purposes.,

6. Evaluate the effect of reasonably attainable farm irrigation efficiency on
water use in the basin.

7. Prepare summaries of past, current and needed flood prevention and agri-
cultural water management improvements for each tributary, including storage
sites, based on available information.

8. Make field reconnaissance of potential P.L., 566 projects, and determine
those that are potentially feasible, including a determination of their relation-
ship to other existing and potential water resource developments.

9. Assist the State of Nebraska in defining the water yielding areas and their
characteristics.

Econamic Research Service., The Economic Research Service in cooperation with
other USDA agencies and the State of Nebraska will compile economic data and
make economic analysis reilating to the agricultural industry and its use of land
and water resources. Material of this nature will be developed for the basin as
a whole, and for subdivisions of the basin and in such detail as required for the
development of coordinated frame work plans for the use, control and development
of water and related land resources. The analysis will encompass the following:

1. The compilation and analyses of secondary statistical materials relating
to the agricultural economy of the basin, agricultural use of land and water, and
the output of agricultural products; including (a) ¢rop acreages, ylelds and
values, (b) production and value of livestock products, (c) capitol investment
in the agricultural industry, (d) land values, and (e) agricultural! markets, etc.

2: Analysis of emerging improvements in agricultura! technology, growth of
agricultural markets and their composite impact on the agricultural economy and
its need for natural resource development.

3. Economic analysis of agricultural water problems, their impact on the
economy of the area and an appraisal of economic benefits to be derived from
their alleviation (including improvements in production efficiency, stabiliza~
tion of farm production and income and alleviation of unemployment on farms and
agricultural trade centers).

L. Development of other types of economic data and methods of analysis designed
to facilitate a basin-wide appraisal of beneficial and adverse effects of possible
water resource development projects or systems of water control.

Forest Service., The U. S. Forest Service, in cooperation with other USDA
agencies and the State of Nebraska, will undertake the following aspects of the
study:
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1. Review, extend, and interpret Forest Survey and other forest resource
data with special reference to the purposes and requirements of the
Basin study.

2. lnvestigate the relationships between use, management, and treatment
of woodlands to flood water, erosion and sedimentation and make neces~
sary hydrologic determinations.

3. Appraise the impacts of proposed water resource development projects
upon the forest resources and forest based enterprises of the Basin.

L4, Appraise the potcntial of the forest resource in relation to water-based
- recreation development and wildlife habitat improvement.

5. Develop forest resource aspects for all upstream watershed development
proposals.

€. In collaboration with State Foresters, determine the kinds, amounts,
and costs of improvement measures needed in woodlands for watershed
protection and flood prevention,

Nebraska Department of Water Resources

1. Make a dectermination of the water supply available for future use for
domestic, agricultural, industrial, municipal, and other useful purposes.

2. Make a determination of the historical water supply.
3. Develop flow-duration data at various locations in the basins.
L. Determine actual water uses under existing water appropriations.

5. Determine historical stream flow depletions resulting from existing
water uses,

6. Determine probable water requirements under projects proposed for the
basin.

7. Provide information as to the number of wells, the number of acres irri-
gated, the amount of ground water used, etc. for each basin and for areas within
the basin as may be desired,

3. In cooperation with other state and federal agencies, make a determination
of the effect of ground water pumping on the natural stream flow.

Conservation and Survey Division, University of Nebraska
1. The preparation of surficial and subsurface geologic maps of the area.

2. The preparation of ground water maps of the area including depth to water
table maps and water table contour maps and maps showing the availability of
ground water in terms of general potential water yields.

3. Evaluation of the average annual recharge to ground water in the basin
based on a combined study of the water table contour maps and total trans-
missibility of ‘the subsurface materials.

4
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L, Evaluation of ground water in storage in the basin,

5. Compilation and evaluation of soil characteristics relating to infiltration,
land utilization, erosion characteristics, etc.

Requests to other local, state, and federal agencies and organizations may be
made as deemed appropriate by the Nebr, Soil & Yater Conservation Commission.

Nebraska Health Department

1., A complete inventory of water works systems serving municipalities.

2. A complete inventory of waste water disposal systems serving municipalities.
3. Basic water quality data for surface waters,

L. A program for development of waste water disposal,

5. A program of development for the disposal of solid wastes which, in many
cases, are being discharged into surface waters.

(.. Laboratory work relating to the bacteriological and chemical quality of
waters,

7. Consulting services to persons developing water works systems and waste
water disposal systems.

3. Chemical records of all waters supplied to municipalities both before and
after treatment.

9. WYithin reason, surveys of streams to determine the exact present conditions
and estimation of possible effect of discharges of pollution thereon.

Nebraska Game, Forestation & Parks Commission

In cooperation with other states and federal agencies the Nebraska Game, Fores-
tation, and Parks Commission will make a determination of:

1. Demand for fish and wildlife and outdoor recreation resources;
2. Inventory supply of same; and
3. Estabilsh the needfor such developments.
The Game Commission will develop an outline of an action program through the

Park Development Program, the Land and Water Conservation Fund Act, Federal Aid
to Wildlife Restoration Act and any other sources of funds which are available.

Extension Service

t. Provide through educational material the facts about the river basin,
The material will consist of:

(a) A periodic newsletter about the plans and progress of the river
basin development.
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(b) Circulars and pamphlets on:
1. Watershed organization and development,
2, MWatershed educational program.
3. Conservancy district organization.
L, Soil and water conservation,

2, Plan and conduct watershed and river basin workshops for County Extension
Agents. These workshops will enable them to better understand current develop-
ments in their respective river basin and to be able to render valuable assistance
to the people of their county in interpreting the facts aobut the basin,

3. The Extension Service through their state and county staffs will assist
federal, state, and local groups to plan and conduct educational programs on

river basin and watershed organization and development throughout the river
basin.

State Government of Kansas (Water Resources Board & Others)

(Undetermined at this date. If State Government of Kansas is unable to partici=

pate, of necessity, the final report will cover only that portion of the Nemaha
Basin in MNebraska).

RESPONSIBILITIES OF COOPERATING AGENCIES

To prevent undue duplication of effort in this study, the sponsoring agencies
have made assignments of major responsibilities as outlined below, It is hoped
that the cooperating agencies will respect these assignments and inform the
sponsoring agencies should these assignments need to be revised, amended, and/or
augmented during the course of the study. in making these assignments, the
sponsoring agencies wish to encourage the full cooperation of all agencies on

- exchange of data in order that a fully comprehensive plan can be developed.

Bureau of Reclamation

1. trrigation project development
2. Drainage project development

Corps of Engineers

1. Flood control (studies to be limited primarily to urban areas and those
reaches of the stream and major tributaries that exceed 250,000 acres.)

2. Erosion probicms (limited primarily to the flood plaihs and stream banks
on main streams and major tributaries exceeding 250,000 acres in drainage.)

3. Navigation.

Soil Conservation Service

1. Watershed protection and flood prevention measures. (Studies to be limited
primarily to delineated watersheds of less than 250,000 acres.)

2. Land damage by erosion.

' 4
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3. Land treatment as needed on individual farms. (To include land use
adjustments, mechanical practices - both for dry and irrigated land, agronomic
practices, etc.

Economic Research Service

1. Compilation of statistical material on the agricultural economy of the
basin.

2. Economic evaluation of agricultural water problems and benefits from their
alleviation,

3. Analysis of improvements in agricultural technology, growth of markets
and the need for natural resource developments.

L, Development of economic data on the beneficial and adverse effects of
possible resource development in the basin.

Forest Service

The U.S. Forest Service, in cooperation with other USDA agencies and the State of
Nebraska, will undertake the following aspects of the study:

1. Review and evaluate available basic physical data, published and unpub-
lished, concerning s¢i! and water resources and the collection of addi-
tional related basic data needed for the survey pertaining to they hydro-
logic aspect of woodlands. '

2. lInvestigate the relationship between the use, management and treatment
of woodlands to floodwater, erosion, and sedimentation problems,

3. Mith the State Foréster determine the need for kinds of improvement
measures for watershed protection, flood prevention and water pollution
prevention on woodlands,

Conservation and Survey Division (University of Nebraska)

. MWater quality tests

. 2. Test drilling
3. Ground water recharge studies
L., Deep well irrigation potential

Nebraska Department of Water Resources

1. Water supply inventory
2. Existing water appropriation

Nebraska Game, Forestation and Parks Commission

1. Fish and wildlife potential

2, Park development
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Nebraska Department of Health

1. Inventory of water works serving municipalities
2. Vater quality data on surface waters

Extension Service (University of Nebraska)

1. Information and educational program

State of Kansas

1. (Undetermined as of this date)

It is the desire of the coordinating agencies that surveys, investigations,
economic and financial policies rclating to municipal and industrial waters be
coordinated as among the Soil Conservation Service, Bureau of Reclamation, and
Corps of Engineers; it is also the wish of the coordinating agencies that these
same items relating to hydroelectric power be coordinated as between the Bureau
of Reclamation and the Corps of Engineers, "

In the above assignment of major responsibilities, it is assumed by the coordin-
ating agencies that these assignments include necessary surveys, investigations,
_research, etc. as needed by the various agencies in order to insure a complete
_,study as outlined. In addition, it is recognized that all of these agencies

have many other reSponsibiiitles authorized to them under existing state and
federal laws. For the purpose of this study the above assignments will be respec-
ted by all cooperating agencies These assignments may be revised, amended, and
added to during the study as is necessitated by neced.

RESPONSIBILITIES OF NEBRASKA SOIL AND WATER CONSERVATION COMM1SSION

The Nebraska Scil & ‘Yater Conservation Commission, as sponsoring agency, shall
call meetings as nceded ( a minimum of two each year-during the study -period)
for the purpose of encouraging interchange of information and materials from
cooperating agencies. Participating agencies are encouraged to coordinate their
findings whenever convenient and in the public interest to do so. Functions of
the Commission include:

1. Coordinating the activities of all local, state, and federal agencies and
organizations requested by the Commission to assist in the study and plan on the
Nemaha. (This will be in cooperation with counter-part agencies in Kansas.)

2. Requesting services of various local, state and federal agencies as needed
to complete the proposed study and plan,

3. Cooperate closely with the Nemaha Rivers Watershed Association and the
local soil and water conservation districts to make certain that the desires and
needs of these local organnzatlons are adequately covered in the study and plan,

it, Furnishing personnel to obtaln survey and other needed information not
available from existing local, state and federal agencies. Such state personnel .
would be available upon request by those agencies developnng specific information
on programs within their assigned fields.
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5. As coordinating agency, approximately five (5) full-time employees from
state funds will be assigned and participating at all times in this and similar
basin investigations in Nebraska. This personnel will work cooperatively with
all participating agencies. If and when funds are available from S. 21 (Water
Resources Planning Act) this basin planning staff will be augmented.

6. Summarizing the findings of the various agencies and printing a consoli=
dated basin-wide soil and water resource plan.

7. Dissehinating and explaining the information derived from the study to
local and state individuals and organizations. Such action to be done in coop-
eration with existing educational agencies.

TIME SCHEDULE FOR STUDY AND PROGRAM

The study, which is already initiated, is scheduled for more intensified study
in fiscal years 19G6, 1957, and 1903, The compiled report by the State Com-
mission is scheduled for completion and ready for presentation to local people
during calendar year 1969. In the meantime local interests are to be encouraged
to continue to apply and implement those portions of the overall plan which are
availabte to them,



(ROUGH DRAFT)
May, 1965

PLAN OF WORK
NEBRASKA SOIL AND WATER CONSERVATION COMMISSION
IN COOPERATION WITH
STATE OF SOUTH DAKOTA
AND
NORTH SI0UX WHITE RIVER BASIN AREA
DEVELOPHENT CONSERVATION COMMITTEE
IN THE
WHITE RIVER ~ CHEYENNE RIVER BASiIN, NEBRASKA

INTRODUCTION

The North Sioux White River Basin Area Development Conservation Committee has
requested a basin-wide plan of soil and water resource development for the White
River - Hat Creek 3asin in Nebraska from the Nebraska Soil and Water Conservation
Commission. The State Commission has agreed to develop such a plan with the help
and assistance cof companion organizations of the state of Wyoming and South Dakota
within the limits of its resources. The State Commission, to date, has requested
the assistance of the Burcau of Reclamation, Corps of Engineers, 5o0il Conservation
Service, Conservation and Survey Division of the University of iMebraska and the
State Department of Water Resources. All plans and studies are to be coordinated
with and reviewed by the boards of supervisors of all soil and water conservation
districts with land in the drainage area.

The White River - Hat Creek area drains approximately 1,384,960 acres in northwest
Nebraska. The White River area in Nebraska is approximately 16% of the total

area of the basin., 47% of the Hat Creek area lies in Nebraska. The White River
area in Nebraska lies in Sioux, Dawes and Sheridan Counties. The Hat Creek area
is in Sioux and Dawes Counties. The headwaters of the White River is in the Sioux
County near Harrison, Nebraska. The White River flows north and east some 240
miles and empties into the Missouri in South Dakota. The White River in Nebraska
lies in a well=entrenched region. The main valley averages about a mile in width,
The river has an average drop of 15 feet for its 100 miles length in Nebraska,

The Hat Creek rises about 20 miles south of the HMebraska - South Dakota line in
the Pine Ridge eroded tableland of central Sioux County, 1t flows in a north-
eastern direction, eventually emptying in the Cheyenne River below Edgemont,
South Dakota, The creek rises at an elevation of 4,500 feet and has an ll-feet
per mile drop.

PROZLEM AMD NEED FOR A PLAN

The White River - Hat Creek area is classified as an agricultural area, with
livestock management the predominant agricultural phase, Oniy about 3% of the
land is actually farmed and much of this is used strictly for the production of
cattle feed. Tame hay and ensilage are the principally grown cattle feeds.

Soil erosion is quite excessive throughout the area and the watershed, This is
primarily the result of the types of soils In the area plus the factor of the
kinds of grasses that grow in the area. Most of the soils in the area are quite
tight and impervious, leading to a great deal of run-off.
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The application of land treatment measures has progressed quite rapidly in most

of the White River - Hat Creek area of Nebraska, Due to a limited rainfall, there
is a shortage of water from underground sources. Conservation of soil and water
is well aleng. The Sugarloaf district in the Hat Creek area has nearly 100%
comacrvation applied. The practices are water management and range management,

A P.L. #5656 application is pending on the Whitney-Big Cottonwood area of the White
River, The Bureau of Reclamation is investigating an irrigation program on the
White River in South Dakota which is known as the Siim 3utte Project. This
investigation is in cooperation with the Indian Service, The Corps of Engineers
are now conducting flood control investigations on the Upper Cheyenne,

The topography of these two valleys is quite hilly in the upper reaches with the
main stems pretty well entrenched. The valley gradually widens out, leaving a

good wide plain for farming. Much feed for lTivestock is raised in these valleys,
particularly tame hay, Much need for irrigation on these crops is evident; however,
soil types and lack oi adequate water resources has held up this potential, Ade-
quate domestic and livestock water is lacking in many parts of the area, thus
leading to a high development of ali surface water.

The lower reaches of the White River - Hat Creek area Is cuite subject to flooding.
The creex and river stems are not so well entrenched in the valley, thus leading

to flooding. This flooding Is further augmented by the fact that the soils are

not particularly suitable for irrigation purposes and are thus subject to excessive
run-of f,

The economy of the area is predominantly agriculture, Cattle raising and wheat
farming are the primary sources of income. Many years, due to lack of rain,
adequate range is not evident for maximum cattle production, There has been a
very slow decrease of population, due to the fact that the farm and range units
are quite large,

Considerable study needs to be given to the potentiai water conserving practices
suitable to this area. In this study, much thought should be given to complete
watershed treatment and maximum use of surface water available that can't be
handled by watersheds. Adequate study should be given to the control of the
flood potentials in early spring, thus saving these waters for later use where
needed. There are several potentia! watersheds in the area.

The plan should outline a plan to bring the Whitney Irrigation Project up to its
maximum efficiency as a part of the overall plan. Included should be a plan to
develop recreation to its maximum, The overall plan should outline a program for
maximum development of the area's soil and water resources. One that would insure
maximum future stability of the agricultural resources,

In connection with this broad study there is an urgent need for a systematic

survey and inventory of the water and land resources of the White River - Hat

Creek Basin. There is a need to study the problems relating to the resources on

a basin-wide approach. So the Nebraska Soil & ‘Yater Conservation Commission,

North Sioux White River Basin Area Development Conservation Committee, and local
soil and water conservation districts can efficiently, effectively, and economically
coordinate the various programs of the basins.

4
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Principal features of the Study to be Undertaken

The study and ultimate plan will seek to provide a basis for research, planning
and development of coordinated programs for the conservation and utilization of
the water and related resources of the White and Cheyenne River Basins, It will
be pointed primarily at:

1. Inventory of the soil and water resources including erosion or
depletion of the soil resources,

2, Present and future land use, This will include ways and means of
improving management of lands, including iand treatment practices,
tand conversion, etc,

3. Flood damage in all reaches of the basin as caused by flood water, poor
drainage siltation, scour and stream bank erosion and possible ways of
minimizing this damage.

L, Present and past use of water. This will include management of surface
waters, stream flows, drainage from agricultural lands, water storage and
water rights,

5. Ground water conditions as they relate to return flow, drainage, recharge
and availability of ground water supplies,

6. Potential use of water including new ditch irrigation projects and deep
well irrigation. This would include improvement in existing irrigation
systems on individual farms and prevention of excessive water losses.

7. Availavility and potential of water available for industrial and municipal
purposes.

8. Recreation and wildlife potential.
9. Stream pollution control,

10, Economic effect or impact on the basin If such a study or plan would be
applied,

INVENTORY OF ASSISTANCE AVAILASLE FGR THE STUDY

The Nebraska Soil and l/ater Conservation Commission during their regularly
scheduled board meeting on , went on record of agreeing to
coordinate and develop a total soil and water resource plan and study for the
White and Cheyenne River Basins in Nebraska. Preliminary contacts have been
made with state officials of South Dakota. State governments will be encouraged
to participate in this program to the maximum extent of their resources. The
State Commission is presently cooperating with the Bureau of Reclamation, Corps
of Engineers, U. S. Department of Agriculture (Soil Conservation Service, Forest
Service, Economic Research Service), Conservation and Survey Division (University
of Nebraska), Nebraska Department of Water Resources, MNebraska Health Department,
the Nebraska Game, Forestation and Parks Commission and Extension Service. In
simitar studies in the Eikhorn, 3ig and Little Blue River Basins in Nebraska. It
is envisioned that the mechanics of this study will be comparable to the above
named investigations. The State Commission reserves the right to request and
receive assistance and cooperation from other local!, state and federal agencies
as the need arises. The following is a resume of the scope of activities that
the above named agencies have indicated would be available in similar studies.
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Scope of Bureau of Reclamation Activities

The objective of new reconnaissance investigations in the White and Cheyenne
River Basins will be to provide a determination of the available water supply,
generally delineate the potential needs of the service areas, assess the pattern
of local interest and perform the necessary land classification, engineering,
economic and financial studies and analyses to analyze the possibilities and
current feasibility of development.

The 3ureau of Reclamation investigation work will be summarized in a Reconnais-
sance Report. These reconnaissance investigations propose to accomplish the
following items of work in the White and Cheyenne River Basins,

I,

Land Classification Surveys: The reconnaissance land classification done
previously will be reviewed and adjusted using new criteria. The classifi-
cation will be expanded to include other areas. Field work will include
sampling from 5~ and 15- foot auger holes, as well as surface soil
classification, Laboratory analysis of soil samples will be made to
determine gradation, salinity, alkalinity, permeability, soil structure

and other physical and chemical jualities of the soils, including drainage
analyses.

Water Supply and Utilization Studies: Available surface and ground-water
data will be analyzed to determine the water supply available to the
Division. Water requirements of the project lands, municipal and indus-
trial uses will be analyzed. Based on the overall needs and physical
plan, river operation studies will be prepared,

Sediment Studies: Sediment studies will be made for use in determining
sediment problems which might be expected to occur with project deveiop~
ment. These studies will be prepared using available data.

Flood Studies: Flood studies will be prepared for use in the hydraulic
design of dams and cross drainage structures, These studies will be made
using available streamflow records.

Drainage Studies: Studies will be made to check the effect of project
development on the surface and subsurface drainage requirements. Avail-
able depth-to-water and ground water contour maps will be supplemented
with some subsurface geologic exploration, if required,

Geologic Exploration: For this investigation the geological studies will
be largely limited to test holes on the dam sites. 3ecause of investiga-
tion fund limitation, available data on regional and local geoclogy will
be supplemented only as absolutely necessary.

Economic Studies: Basic farm data from the local ASC office and county
records will be collected and analyzed to determine economic support of
any proposals. These data will include information on farm size, land
use, tenure of operation, tax data and land values. From the basic data,
farm budgets for both the 'with'' and 'without'' irrigation conditions will
be determined. Repayment capacity and irrigation benefits will be evalua-
ted to complete the economic and financial analysis of the project.
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Field Surveys: Basic horizontal and vertical control for future surveys
will be run through the area, Topographic surveys will be made at the
specific structure locations. Reconnaissance field locations will be
made for major facilities,

Engineering Studies: The engineering studies involve a determination of
the immediate and future needs of the basin and a physical and economical
plan to fulfill these needs. This means that the need and location for
irrigation must be analyzed; similar findings must be made for all other
purposes such as hydroelectric power, ficod control, municipal and
industrial needs, fish and wildlife and recreational opportunities and
poliution abatement. Once all of the needs are reiatively defined, then
an economical engineering plan must be devised--this means the preparation
of designs and reconnaissance cost estimates.

Cooperative Studies: The above items are always anaiyzed with other
interested agencies of the local, state, and federal level to assure the

development of a coordinated plan.

Reports: The results of the above studies will be summarized in a
reconnaissance report,

Scope of Corps of Enginecers Activities

dasin studies in the White and Cheyenne River 3asins will be in response to
Congressional resolution., Such studies would be of a comprehensive nature and
consider all phases of water resource development unless limitations are imposed
by the authorizing resolution. Such studies would determine the proper scale and
scope of potential developments, the degree of economic justification, and the
equitable sharing of costs and responsibility of federal and non-federal interests,

Corps of Engineers

1, Climate and stream flow
2, Floods of record
3. Extent and character of flooded area
L, Flood damages
5. Existing and proposed developments by other agencies.
6. lmprovements desired by local interests
7. Navigation
8. Power needs
9. Water supply needs
10. Existing and potential! irrigation
1. Stream polliution
12, Erosion problems (Principally on major streams)
13. Drainage problems
14, Recreaticnal needs
15. Fish and wildlife needs
16, Existing and potential watershed development
. Although the Corps of Engineers study would consider provision of irrigation
. storage, all irrigation development plans would be made by the Bureau of Rec-
lamation. The Corps of Engineers in this study and plan will also coordinate

with, or use the services of other agencies, where advisable = such as the Public
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Health Service on pollution and water supply problems and the Federal Power Com-
mission for hydro-power developments. The Corps of Engineers will also cooperate
with the Soil Conservation Service in the development of watershed plans if the
need for such development is indicated. The Soil Conservation Service would
develop the watershed plan but it would be coordinated with the Corps of Englneers
studies. Examples are the Papillion Creek and Gering Valley studies.

Scope and Responsibility of USDA

Representative sample watersheds in problem areas in soil and water conservation
will be selected for surveys and investigations with preliminary investigation
type of intensity. Available data and field examinations will provide the basis
for expanding data from sample areas to sub-basin water and land resource areas.
The inventory, by sube-basin water and related land areas, will include:

1. ldentification of a desirable pattern of water and related land use in-
cluding recreation, management, and development to meet future require=
ments, provide watershed protection and alleviate flood prevention and
agricultural water management problems at justifiable cost;

2. ldentification of alternative water and related land uses, management

and developments;

5. ldentification and evaluation of the major obstacles to attainment of
the desirable pattern of water and related !'and use, management and
development;

L, ldentification of the manner in which, and an appraisal of the extent to
which, USDA programs can contribute to the solution of water and related
land problems in the basin with emphasis on project type solutions;
objectives; and '

5. Outlining additional actions which would air in attaining basin-wide

" objectives; and
6. Providing information and data in a report.

RESPONSIBILITIES

The survey work of the U, S. Department of Agricuiture will be coordinated by

a USDA Field Advisory Committee - White and Cheyenne River Basin - which is com=
posed of C. Dale Jaedicke, Chairman, Soil Conservation Service; James 0. Folkestad,
Forest Service; and John Muehlbeier, Economic Research Service,

The Field Advisory Committee will be responsible for field coordination of
Department survey activities and procedure; arranging for field review of recom-
mendations and reports; arranging for necessary consultation; over=ail relation-
ships with the Nebraska Soil and Water Conservation Commission and other interested
state and federal agencies; and arranging for over-all schedules of work. Each
member of the Field Advisory: Committee will inform his responsible supervisor

about progress and effort necessary for timely performance,

Soil Conservation Service

The Soil Conservation Service, in cooperation with other USDA agencies and the
state of Nebraska will undertake the following aspects of the survey:

1. Delineate subwatershed areas of 250,000 acres or less in the basin.

2. The review and evaluation of available pertinent basic physical data,
published and unpublished, concerning soil and water resources and the
collection of additional related basic physical data needed for this
survey.,
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3. ldentification of floodwater and sedimentation problems and an inventory
of the location, nature and extent of floodwater and sediment damages,

L, Development of information on agricultural water management problems and
on the location, nature and extent of existing and potential agricultural
water management developments, including upstream water storage oppor-
tunities.

5. Evaluation of the effect of reasonably attainable farm irrigation

_ efficiency on water use in the basin.

6. Preparation of summaries of past, current and needed fiood prevention
and agricultural water management improvements for each tributary,
including storage sites, based on available information.

7. A field reconnaissance of potential P,L, 566 projects, a determination
of those that are potentially feasible, and a determination of their
relationship to other existing and potential water resource developments,

8. Help the state of Nebraska define the water yielding areas and their
characteristics,

Economic Research Service

The Economic Research Service in cooperation with other USDA agencies and the
state of Mebraska will compile economic data and make economic analysis relating
to the agriculturel industry and its use of land and water resources. Material
of this nature will be developed for the basin as a whole, and for subdivisicons
of the basin and in such detail as required for the development of coordinated
frameworic plans for the use, control and development of water and related land
resources. The analysis will encompass the following:

}. The compilation of analyses of secondary statistical materials relating
to the agricultural economy of the basin, agricultural use of land and
water, and the output of agricultural products; including (2) crop
acreages, yields and values, (b) production and value of livestock pro-
ducts, (c) capitol investment in the agricultural industry, {d) land
values, and (e) agricultural markets, etc.

2. Analysis of emerging improvements in agricultural technoiogy, growth of
agricultural markets and their composite impact on the agricultural
economy and its n.ed for natural resources,

3. Economic analysis of agricuftural water problems, their impact on the
economy of the area and an appraisal of economic benefits to be derived
from their alleviation {including improvements in production efficiency,
stabilization of farm production and income and alleviation of unemploy-
ment on farms and agricultural trade centers).

4, Development of other types of economic data and methods of analysis
designed to facilitate a basin-wide appraisal of beneficial and adverse
effects of possible water resource development projects or systems of
water control,

Forest Service

The U, S. Forest Service, in cooperation with other USDA agencies and the State
of Nebraska, will undertake the following aspects of the study:

1. Review and evaluate available basic physical data, published and unpub-
lished, concerning soil and water resources and the collection of addi-
tional related basic data needed for the survey pertaining to the hydro-
logic aspect of woodlands.

2. Investigate the relationship between the use, management and treatment
of woodlands to floodwater, erosion, and sedimentation problems.

3. With the State Forester determine the need for kinds of improvement
measures for watershed protection, flood prevention and water pollution
prevention on woodlands,
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Scope of the Jepartment of Water Resources

I. Make a determination of the water supply avallable for future use for
domestic, agricultural, industrial, municipal, and other useful purposes.

2, Make a determination of the historical water supply.

3. Develop flow-duration data at various locations in the basin,

L. Determine actual water uses under existing water appropriations.

5. Determine historical stream flow depletions resulting from existing
water uses,

6. Determine probable water re uirements under projects proposes for the
basin,

7. Provide Information as to the number of wells, the number of acres
irrigated, the amount of ground water used, etc. for each basin and
for areas within the basin as may be desired,

8. In cooperation with other state and federal agencies, make a2 determina-
tion of the effect of ground water pumping on the natura: stream flow,

Scope of the Conservation and Survey Division:

1. The preparation of surficial and subsurface geologic maps of the area,
2. The preparation of ground water maps of the area including depth to
water table maps and water table contour maps and maps showing the
availability of ground water in terms of general potential water yields,
s+ Evaluation of the average annual recharge to ground water in the basin
based on a combined study of the water table contour maps and total
transmissibility of the subsurface materials,
L, Evaluation of ground water in storage in the basin.
5. Compilation and evaluation of soil characteristics relating to
infiltration, land utilizatlion, erosion characteristics, etc.
Requests to other local, state, and federal agencies and organizations may be
made as deemed appropriate by the Nebr. Soil & Water Conservation Commission.

Nebraska Health Department
I.
2.

S

Nebraska Game, Forestation & Parks Commission

.

A N =

.

Extension Service
.

»

N

State Government of South Dakota
1.
2. .
3.

Coordinating Arrangements of the Mebrasxa Soil and Water Conservation Commission

The Nebraska Soil & Water Conservation Commission in cooperation with comparable
agencies in South vakota will be the coordinators in this study. The following
major areas of responsibilities have veen assigned.

S



dureau of Reclamation

1.
2.‘

Irrigation project development
Drainage

Corps of Engineers,

‘l

2I

'j.

Flood Control (studies to be limited primarily to urban areas and those
reaches of the stream and major tributaries that exceed 250,000 acres.)
Erosion problems (limited primarily to the flood plains, and stream
banks on main streams and major tributaries exceeding 250,000 acres in
drainage.) ‘

Navigation.

Soil Conservation Service

I,

N
.

Watershed Protection and Flood Prevention. (studies to be limited
primarily to delineated watersheds of less than 250,000 acres.)
Erosion Problems based on soil surveys.

Land treatment as needed on individual farms. (tc include land use
adjustments, mechanica! practices - both for dry and irrigated land,
agronomic practices, etc.)

Economic Research Service

forest

Economic evaluation of agricultural water problems and benefits from
their alleviation.

Development o+ economic data on the beneficial and adverse effect of
the basin with appraisal of possible resource development

Compilation of statistical material on the agricultural economy of the
basin,

Analysis of improvements in agricultural technology, growth of markets
and the need for natural rescurces.

Service

1.

2.

Investigate relationship of use, mahagement, ana treatment of woodlands
to floodwaters, erosion, and sedimentation problems.
Determine needed woodland improvements,

Conservation and Survey Division {University of W.brasxa)

I

2-
3.
4

Vater uality tests

Test driiling

Ground water recharge studies
Deep well irrigation potential,

Department of !‘ater Resources

1.
2,

Water supply inventory
Existing water appropriation

Nebraska Game, Forestation and Parks Commission

1,
2.

Fish and wildlife potential
Park development

State Department of Health

] .

Stream pollution

Extension Service (Universitv of Nebraska)

information and education program
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It is the desire of the coordinating agencies that surveys, investigations,
economic and financial policies relating to municipal and industrial! waters

be coordinated as among the Soll Conservation Service, Bureau of Reclamation,
and Corps of Engineers; it is also the wish of the coordinating agencies that
these same items relating to hydroelectric power be coordinated as between the
Bureau of Reclamation and the Corps of Engineers.

In the above assignment of major responsibilities, it is assumed by the coor=
dinating agencies that these assignments include necessary surveys, investigations,
research, etc. as needed by the various agencies in order to insure a complete
study as outlined. In addition, it is recognized that all of these agencies have
many other responsibilities authorized to them under existing state and federal
laws, For the purpose of this study the above assignments will be respected by

all cooperating agencies. These assignments may be revised, amended, and added

to during the study as is necessitated by need,

The Nebraska Soil and Water Conservation Commission shall call meetings as needed
(a minimum of two each year during the study period) for the purpose of encouraging
an interchange of information and materials from cooperating agencies. Participat-
ing agencies are to be encouraged to coordinate their findings whenever convenient
and in the public interest to do so, [t needed assistance or information is avail=
able from some source other than from a participating agency, any cooperating
agency should not hesitate in requesting such needed information from the avail-
able source,

RESPONSI3ILITY OF THE NEBRASKA SOIL AND WATER CONSERVATION COMMISSION

1. Coordinate the activities of all local, state and federal agencies and
organizations requested by the Commission to assist in the study and plan
on the White and Cheyenne River Basins. (This will be in cooperation with
counter-part agencies in South Dakota).

2. Request services of various local, state and federal agencies as needed to
complete the proposed study and plan.

3. Cooperate ciosely with the North Sioux White River Basin Area Development
Conservation Committee and the local soil and water conservation districts
to make certain that the desires and needs of these local organizations are
adequately covered in the study and plan.

L. Use the departments available personnel in obtaining survey and other
information not available from existing local, state and federa! agencies
as needed in the development of the overall plan. |If available, such
state personnel would be available upon request by those agencies de-
veloping specific information on programs within their assigned fields.

5. Summarize the findings of the various agencies and print a consolidated
basin-wide soil and water resource plan,

6. Disseminate and explain the information derived from the study and in-
cluded in the plan to local and state individuals and organizations,
Such action to be done in cooperation with existing educational agencies.
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TIME SCHEDULE FOR STUDY AMD PROGRAM

The study, which is already initiated, is scheduled for more intensified study
in fiscal years 1966, 1967, and 1968, The compiled report by the State Com-
mission is scheduled for completion and ready for presentation to local people
during calendar year 1363. In the meantime local interests are to be encouraged
to continue to apply and implement those portions of the overall plan which

are available to them.
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The Status Summary has four major purposes,

1. To summarize the status of projects currently being given consideration
with attention to the desirability of the project and the actions
necessary for its implementation,

2. To preserve a historical record of water resources development in Nebraska.

3. To assemble, in an organized fashion, general information concerning
projects with sufficient detail for analysis and use by those with a

special interest in water resources.

L, To make available to the general public a summary of general information
concerning water resources development,

To accomplish these purposes, three volumes of the Status Summary are proposed.
Volume | will be prepared specifically to accomplish the first purpose,
Volume 2 will be prepared to accomplish purposes two and three,

Votume 3 will be extracted from Volume 2 to meet the fourth purpose.

The individual volume outlines follow



-2 -

The following outline is divided into chapters dealing with the major river
basins. Following the volume outline is a typical chapter outline,

OUTLINE FOR VOLUME 1
PROPOSED WATER RESOURCES PROJECTS

INTRODUCT ION

PURPOSE
SCOPE
ACKNOWLEDGEMENTS

TABLE OF CONTENTS

PROCEDURES OF CORPS OF ENGINEERS

PROCEDURES OF SOIL CONSERVATION SERVICE

PROCEDURES OF BUREAU OF RECLAMATION

CHAPTER 1 BIG BLUE BASIN

CHAPTER 2 ELKHORN BASIN

CHAPTER 3 LITTLE BLUE BASIN

CHAPTER L4 NIOBRARA BASIN

CHAPTER 5 NEMAHA BASIN

CHAPTER 6 WHITE BASIN

CHAPTER 7 LOUP BASIN

CHAPTER 8 MIDDLE PLATTE BASIN

CHAPTER 9 REPUBLJICAN BASIN

CHAPTER 10 LOWER PLATTE BASIN

CHAPTER i1 UPPER PLATTE BASIN

CHAPTER 12 MISSOURI TRIBUTARIES



TYPICAL CHAPTER OUTLINE
FOR
VOLUME 1 OF THE STATUS SUMMARY

Chapter 1 - Big Blue Basin
Basin Map Showing Proposed Projects
Basin Summary Of Proposed Projects
Individual Projects
Project Map

Project Data Table
Project Narrative

This chapter outline would be repeated for each of the twelve basins,



DATA TC BE INCLUDED IN ""PROJECT DATA TABLE"
FOR EACH CHAPTER OF VOLUME 1 OF THE STATUS SUMMARY

Construct ion Agency

Date of Significant Steps Toward Construction Completion (Depends on Agency
Procedure)

Reservoir Storage (by structure)
Dead
Sediment
Conservation
Flood Control
Surcharge
Spillway Capacity
Reservoir Area (by structure)
Conservation Pool
Flood Pool
Surcharge Pool
Shoreline Miles of Conservation Pool (by structure)
Total Acres to be Procured (by structure)
Fee
Easement
Total Project Cost
Federal Cost
State Cost
Local Cost
Estimated Annual Operation and Maintenance Cost
Separable Cost (by function)

Taxation in Support of Project



Benefits
Direct (by function)
Indirect
Period of Amortization
b/¢c Ratio
Water to be Diverted (full development)
Water to be Delivered (full development)
Acres to be Irrigated (full development)
Drainage Area to be Controllied
Number of Structures
Estimated Streamflow Depletion
Estimated Return Flow
Net Depletion
Miles of Lined Channel and Ditch

Miles of Unlined Channel and Ditch
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INFORMATION TC BE INCLUDED IN '"'PROJECT NARRATIVE'
FOR EACH CHAPTER OF VOLUME 1 OF THE STATUS SUMMARY

Location
Principal Agency
Area Protected
Sponsor
Direct Benefits
Indirect Benefits
Brief Description of Plan Features
Remaining Water Rescurce Problems and Needs
Financing Arrangements
Provisions for Operation and Maintenance
Adequacy of Project Investigations
Other Existing Resource Developments in Area
Description of Project Area
Physical
Economic
Explanation of Costs
Installation Schedule
Effect on Water Supply
Impact of Project on State Water Plan
Current Status of Project

Remaining Steps to Construction
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The following outline is divided into 'Parts'', Each part will deal with a
separate major basin, Following the volume outline is a typical outline
for one ''part'’,

OUTLINE FOR VOLUME 2
EXISTING WATER RESOURCES DEVELOPMENT IN NEBRASKA

INTRODUCTION

PURPOSE
SCOPE
ACKNOWLEDGEMENTS

TABLE OF CONTENTS

PART A BIG BLUE BASIN

PART B ELKHORN BAS N

PART C LITTLE BLUE BASIN

PART D NIOBRARA BASIN

PART E NEMAHA BASIN

PART F WHITE BASIN

PART G LOUP BASIN

PART H MIDDLE PLATTE BASIN

PART | REPUBLICAN BASIN

PART J LOWER PLATTE BASIN
® PART K UPPER PLATTE BASIN

PART L MISSOUR! TRIBUTARIES



*
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Within each "Part'' the various facets of water resources development will be
treated by 'Chapters', An ocutline typical of a "Part' is shown below,

TYPICAL OUTLINE FOR A "PART"
OF VOLUME 2 OF THE STATUS SUMMARY

Chapter | - Watershed Projects

Procedures of the Scil Conservation Service
Procedures of the Nebraska Soil and Water Conservation Commission
Basin Map Showing Projects
Basin Summary of Status of Watershed Projects Completed or Under Construction
Individual Projects (by date construction began)
Project Map

Project Data Table

Chapter Il - Other Major Existing Federal Proiects

Procedure of Corps of Engineers
Procedure of Bureau of Reclamation
Map of Basin Showing Existing Projects
Basin Summary of Major Federal Projects Completed or Under Construction
Individual Projects (by date construction began)
Project Map or Maps

Project Data Table
Project Narrative

Chapter Il§ = Local Flood Protection Projects

Procedures of Corps of Engineers
Procedures of Nebraska Soil and Water Conservation Commission
Map of Basin Showing Local Flood Protection Projects
Basin Summary of Authorized Projects
Individual Projects (by date construction began)
Project Maps

Project Data Table
Project Narrative



Chapter IV - Resource Development Districts

lrrigation Districts in Basin
Abstract of Enabling Legislation
Basin Map
Basin Summary
Individual lIrrigation Districts (by date organized)
District Map
District Data Table
District Narrative
Reclamation Districts in Basin
Abstract of Enabling Legislation

Basin Map

Basin Summary

Individual Reclamation Districts (by date organized)
District Map
District Data Table
District Narrative
Drainage Districts in Basin
Abstract of Enabling Legislation
Basin Map
Basin Summary
Individual Drainage Districts (by date organized)
District Map
District Data Table
District Narrative
Ground Water Conservation Districts in Basin
Abstract of Enabling Legislation

Basin Map

Basin Summary

individual Ground Water Conservation Districts (by date organized)

District Map
District Data Table
District Narrative
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Rural Water Districts in Basin
Abstract of Enabling Legislation
Basin Map
Basin Summary
Individual Rural Water Districts (by date organized)
District Map
District Data Table
District Narrative
Public Power Districts in Basin
Abstract of Enabling Legislation
Basin Map
Basin Summary
Individual Public Power Districts (by date organized)
District Map

District Data Table
District Narrative

Chapter V « Private and Public Ground and Surface Water Development

Procedures of the Nebraska Department of Water Resources
Private Ground Water Development

Abstract of Legislation

Basin Map

Basin Summary

Data Table
Private Surface Water Development

Abstract of Legislation

Basin Map

Basin Summary

Data Table
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Municipal Ground Water Deveiopment
Abstract of Legislation
Basin Map
Basin Summary
Name
Data Table
Narrative
Municipal Surface Water Development
Abstract of Legislation
Basin Map
Basin Summary
Municipalities
Name

Data Table
Narrative
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TYPICAL DATA TO BE INCLUDED IN ''PROJECT DATA TABLE"
CHAPTER | - WATERSHED PROJECTS
PART - OF VOLUME 2 OF THE STATUS SUMMARY

Location

Area Protected

Brief Description of Plan Features

Number of Structures

Direct Benefits

Indirect Benefits

Significant Dates
Application Received by Commission
Application Approved by Commission
Planning Authorization Received
Preliminary Investigation Completed
Work Plan Completed
Work Plan Accepted
Authorized for Installation
Construction Began
Construct ion Was Completed

Project Function(s)

Reservoir Storage (by structure) (structures over 30 surface acres or 100 ac,
feet)

Dead
Sediment
Conservation
Flood

Surcharge
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Reservoir Area (by structure) (structures over 30 surface acres or 100 ac. feet)
Conservation Pool
Flood Pool
Surcharge Pool

Shoreline Miles (conservation pool) (structures over 30 surface acres or 100 ac.
feet)

Present Rate of Siltation
Drainage Area Controlled
Spillway Capacity
Total Acres Procured (by structure)
Fee
Easement
Water to be Diverted (full development)
Water to be Delivered (full development)
Acres to be Irrigated (full development)
Acres Irrigated (present)
Streamflow Depletion
Estimated Return Flow
Net Depletion
Miles of Unlined Channel or Ditch
Miles of Lined Channel or Ditch
Total Project Cost
Federal Cost
State Cost
Local Cost

Expected Average Annual Operation and Maintenance Cost (by structure if
available)

Actual Average Annual Operation and Maintenance Cost (by structure if
available)

Separable Costs (by function)

Taxation in Support of Project (by years)
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Benefits
Direct (by function)
Period of Amortization
b/c Ratio
How Project is Functioning (Remaining Problems and Needs)
Current State of Repair
Sponsors

Who to Contact for Further Information



- 15 =

DATA TO BE INCLUDED 1IN 'PROJECT DATA TABLE"
CHAPTER Il - OTHER MAJOR EXISTING FEDERAL PROJECTS
PART - OF VOLUME 2 OF THE STATUS SUMMARY

Construction Agency

Date of Significant Steps Toward Construction Completion (depends on agency
procedure)

Reservoir Storage (by structure)
Dead
Sediment
Conservation
Flood Control
Surcharge
Reservoir Area (by structure)
Conservation Pool
Flood Pool
Surcharge Pool
Shoreline Miles of Conservation Pool (by structure)
Total Acres Procured (by structure)
Fee
Easement
Total Project Cost
Federal Cost
State Cost
Local Cost
Estimated Annual Operation and Maintenance Cost (by structure)
Actual Annual Operation and Maintenance (by structure)
Separable Costs (by function)

Taxation in Support of Project
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Benefits
Direct (by function)
Indirect
Period of Amortization
b/c Ratio
Water to be Diverted (full development)
Water to be Delivered (full development)
Acres Irrigated (full development)
Acres Irrigated (present)
Present Rate of Siltation (by structure)
Drainage Area Controlled (by structure)
Number of Structures
Streamflow Depletion
Estimated Return Flow
Net Depletion
Spillway Capacity {by structure)
Miles of Lined Channel or Ditch

Miles of Unlined Channel or Ditch
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INFORMAT ION TO BE INCLUDED IN "PROJECT NARRATIVE"
CHAPTER {4 - OTHER MAJOR EXISTING FEDERAL PROJECTS
PART - OF VOLUME 2 OF THE STATUS SUMMARY

Location

Principal Agency

Sponsor

Direct Benefits

Indirect Benefits

Brief Description of Plan Features

How Project is Functioning (remaining problems and needs)
Condition of Project Features

Major Project Improvements

Recreation Use

Who to Contact for Further Information
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DATA TO BE INCLUDED IN '"PROJECT DATA TABLE"
CHAPTER |1} - LOCAL FLOOD PROTECTION PROJECTS
PART - OF VOLUME 2 OF THE STATUS SUMMARY

Location
Area Protected
Brief Description of Plan Features
Significant Dates
Investigation Authorized by Public Works Committee
Public Hearing
Project Authorized by Congress
Project Funded by Congress
Construction Began
Constructed Completed
Total Project Cost
Federal Cost
State Cost
Local Cost
Direct Benefits
Indirect Benefits
Period of Amortization
b/c Ratio
Taxation in Support of Project (years)
Estimated Annual Operation and Maintenance Cost
Actual Annual Operation and Maintenance Cost
Miles of Levee

Channel Capacity in Reach Protected (no damage)
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INFORMATION TO BE INCLUDED IN "'PROJECT NARRATIVE'
CHAPTER 1§! - LOCAL FLOOD PROTECTION PROJECTS
PART -~ OF VOLUME 2 OF THE STATUS SUMMARY

Sponsor
How Project is Functioning (remaining problems and needs)
Condition of Project Features

Who to Contact for Further Information



DATA TO BE INCLUDED IN "'DISTRICT DATA TABLE"
CHAPTER IV - RESOURCE DEVELOPMENT DISTRICTS
PART - OF VOLUME 2 OF THE STATUS SUMMARY

Number of Farms Included
Number of Persons Included
Date Formed

Date Dissolved

Water Diverted

Water Delivered

Acres lIrrigated

Acres Drained

Water Use Efficiency
Service Charge History

Tax History
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INFORMAT ION TO BE INCLUDED IN 'DISTRICT NARRATIVE"
CHAPTER 1V - RESOURCE DEVELOPMENT DISTRICTS
PART - OF VOLUME 2 OF THE STATUS SUMMARY

Area Included

Purposes

Office Location

Description of Plan Features for Work Undertaken
How District is Functioning

Remaining Water Resources Problems and Needs

Where to Obtain Further Information
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DATA TO BE INCLUDED IN "'DATA TABLE"
CHAPTER V - PRIVATE AND MUNICIPAL WATER DEVELOPMENT
PART ~ OF VOLUME 2 OF THE STATUS SUMMARY

Date Formed

Acres Included

Water Withdrawn

Water Returned

Taxation in Support of Project
Acres lIrrigated

Total Cost

State Cost

local Cost
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INFORMAT fON TO BE INCLUDED IN '"PROJECT NARRATIVE"
CHAPTER V ~ PRIVATE AND MUNICIPAL WATER DEVELOPMENT
PART - OF VOLUME 2 OF THE STATUS SUMMARY

Location

Purpose

Condition

Direct Benefits

Indirect Benefits

How Project is Functioning (remaining problems and needs)

Who to Contact for Further Information
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OUTLINE OF VOLUME 3
EXISTING WATER RESOURCES GEVELOPMENT
INTRODUCT ION
PURPOSE

SCOPE
ACKNOWLEDGEMENTS

TABLE OF CONTENTS

CONSTITUTIONAL PROVISIONS ON WATER

CHAPTER 1 - STATE ABSTRACT OF STATUS SUMMARIES
SMALL WATERSHED PROJECTS

STATE MAP
STATE STATUS SUMMARY

LOCAL FLOOD PROTECTION PROJECTS

STATE MAP
STATE STATUS SUMMARY

OTHER MAJOR EXISTING PROJECTS

STATE MAP
STATE STATUS SUMMARY

PUBLIC POWER AND IRRIGATION DISTRICTS

STATE MAP
STATE STATUS SUMMARY

RECLAMAT {ON AND IRRIGATION DISTRICTS

STATE MAP
STATE STATUS SUMMARY

DRAINAGE DISTRICTS

STATE MAP
STATE STATUS SUMMARY

GROUND WATER CONSERVATION DISTRICTS

STATE MAP
STATE STATUS SUMMARY
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‘ RURAL WATER DISTRICTS

STATE MAP
STATE STATUS SUMMARY

GROUND WATER DEVELOPMENT

STATE MAP
STATE STATUS SUMMARY

PRIVATE SURFACE WATER DEVELOPMENT

STATE MAP
STATE STATUS SUMMARY

MUNIC IPAL GROUND WATER DEVELOPMENT

STATE MAP
STATE STATUS SUMMARY

MUNIC IPAL SURFACE WATER DEVELOPMENT

STATE MAP
STATE STATUS SUMMARY

CHAPTER Il - FUNCTIONAL SUMMARY
STATEWIDE SUMMARY

DOMESTIC USE
FLOOD CONTROL
IRR1GAT ION
FISH & WILDLIFE
RECREAT ION
MUMICIPAL & INDUSTRIAL
POWER
HYDRO
COOLING
DRA INAGE
WATER QUALITY CONTRCL
NAV | GAT ION



SECTION 4
OF

THE STATE WATER PLAN

THE SPECIAL RECOMMENDAT!ONS



VoLwe 1

VoLue 2
VoLwe 3
VoL 4
VoLwe 5
VoLue B
VoLue 7
YoLue 8
YoLue 9
VoLuve 10
Vorue 11
Voruve 12

Yot 13

STATE VWATER PLAN

SECTION 4 - SPECTAL RECOTENDATIONS

FLooD PrevenTion AND FLoop Damace
RepucTion

Drainace DISTRICTS

[uLTIPURPOSE DISTRICTS

CHANNEL PECTIFICATION
DeLEGATION oF COUNTY AUTHORITIES
Use oF fi1ssourt PIvErR FLow
LEGaL CoNSIDERATIONS IN PLANNING
STATE SponsORsHIP OF VIATER PROJECTS
TrRANSBASIN DIVERSION
MARKETARILITY OF YATER RIeHTS
GROUNDWATER REGULATION

Lanp Use REcuLATIONS

CuassiFicaTioN & DeFINITION oF HATER

NOTE: PRELIMINARY ONLY —— NOT FOR PUBLIC RELEASE

TEMTATIVE DATE
OF COMPLETION

January, 1967
ApriL.,. 1968
Jury, 1968
SePTEMBER, 17960
SertemBer, 1068
Ferruary, 1969
Jury, 1965
Ccromer, 1969
January, 1970
feriL, 1970
Jue, 1570
Cctoeer. 1370

Octoser, 1971



TIME SCHEDULE AND DESCRIPTION OF SPECIAL RECOMMENDATION

Part 4 Special Recommendations

The purpose of the special recommendation is to give Individual treat-
ment and detaliled consideration to some of the more complex legal prob-
lems faced in development of the State Water Pian. The research and
advice for this special recommendation will be developed by Commission
counsel, aided by legal consultation as need requires and reviewed by
the Lawyer Representative Group appointed by the Governor., A list of
the special recommendations, a brief description of each recommendation,
and the estimated time of publication is tisted below.

Yolume 1 - Fiood Prevention and Flood Damage Reduction - Janaury 1967
The purpose of this special recommendation is to point out a method

of reducing flood damages through proper tand use. This recommendation
has already been presented to the Governor and the Legislature and,
implemented by passage of LB 893 of the 1967 session of the Legislature.

Volume 2 - Transbasin Diversion - March 1968

This recommendation will discuss necessary clarification of state laws
and the establishment of new criteria to provide for administrative
decisions on transbasin diversion projects on a prolcct-by-project
basis,

Yolume 3 - Drainage Districts Implification - September {968
This article will consider codification and simplification of our dis~
trict laws.

Volume 4 -~ Multipurpose Districts — January 1969
This article will consider the creation of a district with autherities
and responsibilities to carry out many water resource activities.

Volume 5 - Groundwater Requiation - March 1969
The purpose of this article is to study and reevaluate the state's
position on groundwater use.

Volume 6 - Channel Rectification ~ June 1969

This article will review the different districts and political sub-
districts that have authority to widen, deepen, straighten or other-
wise change courses. )

Volume 7 - Legal Considerations in Planning - July 1969
This volume will supply the legal information for the Framework Plan
section of the State Water Plan.

Volume 8 - Delegation of County Authorities ~ November 1969

The purpose of this article will be to review and suggest needed revisions
of the County Flood Control Act which deals with the authorities of
cities, municipalities, and counties in various areas of water resource
development,




