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STATE WATER PLAN 

Framework Study 

Volume I - INVENTORY OF LAND RESOURCES 

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

A. Agriculture 
1. Cropland 

a. I rri gated 
b. non-irrigated 

2. Pasture 
3. Range 
4. Forests 
5. 1100d lands 
6. Other 

B. Urban, Transportation and Built-up Areas 

C. Recreation and Fish and Wlljl ife Areas 

D. Minerai Industry Areas 

E. Mi I itary Areas 

F. Water Areas 

II. Agricultural Land Capabi I ities 

A. Soils Capability (including Inventory of acreages of salls by 
capabl titles) 
1. Soil Resource Groups by Subbasins 
2. Soil Resource Groups by Land Resource Areas 

B. Physical Irrigation Capabilities (by subbasin) 
1. Arab Ie Land 

a. irrlgable land 
(1) irrigated land 
(2) potentially Irrigable land Class A 
(3) potentially Irrigable land Class B 
(4) potentially irrlgable land Class C 

b. non-Irrigable land 
2. Non-arab Ie Land 
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III. Land Ownersh I p 

A. Private 

B. Public 
1. Federal (by agency) 
2. State and Local 

IV. Lc.;nd Treatment (based on 1967 conservation needs inventory) 

A. i_d~~d 1.1:.02 Capabi I Itles Inventory 

B. Land Treatment Needs 

C. A,ea i Distribution of Needs 

V. Future :"'or.J Use R"'0U i r.3ments (by subbas In) 

A. PnJeded Land Rp.qu i rAmen-r-s 
1. Urban, Transportat i 0,1 and Bu i : t·-up Areas 
2. MI nera I I ndustry Areas 
3. Mil itary Installation Areas 

8. Land Available for other Uses 
1. Agriculture Areas 
2. Recreation and Fish and Wildlife Areas 
3. Water Development Areas 
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STATE \~ATER PLAN 

Framel'lOrk Study 

Volume 2 - INVENTORY OF WATER RESOURCES 

I. Surface Water 

A. Streamflow Records 
1. fvbnth I y and Annua I Vo I UiTles For Se I ected Stat ions in Each Subbas i n 
2. Flow Duration Curves for Above Stations 
3. Low Flow Probability Curves for Above Stations (7day - 10 year) 
4. Flood Peak Probability Curves for Above Stations 
5. Effects of Development 
6, Location Map 

B. Quality of Surface Water 
1 , Bacte ria I 

a. BOD, DO 
2. Chemical 

a. pH, SAR 
3. Physical 

a. Temperature 
b, Sediment 

(1) suspended 
(2) bed 
(3) total 

C. Uti Ilzatlon 
1. I rri gation 

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 ,sTeam Cooling by Subbasin 

5. Recreation & Fish and Wildlife 
6. Navigation 
7. Rural Domestic and Livestock 

D. Major Storage Lakes and Reservoi rs 
1. Total Surface Area and Volume by Subbasin 
2. Uses of Above Lakes and Reservoirs 
3. Quality of Water in Above Reservoirs 
4. Locat i on ~1ap 
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Ground Water 

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

8. Qual ity of Ground Water 
1. Phys Ica I 
2. Chemical 
3 . Bacte ria I 

C. uti I ization 
1. Irrigation 

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 

III. Climate 

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

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

C. Weather Modification 
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STATE WATER PLAN 

Frarrework Study 

Volurre 3 - WATER AND LAND RESOURCES PROBLEMS AND NEEDS 

I. Municipal ~ater 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. Exlsti ng 
2. Future (1980, 2000, 2020) 

I I. Industrial Water Supply 

A. Use Rates by Subbasin 

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

c. Net Depletion 
1. Return Flows 

D. \vater Qual ity Problems 
1. Existing 
2. Future (1980, 2000, 2020) 

I I I. 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 
1. Existing 
2. Future (1980, 2000, 2020) 
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IV. Irrigation 

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

B. Return Flows 

C. Net Depletion by Subbasin 
1. Surface Water 
2. Ground Water 

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

E. Shortage Areas (present and future) 

V. Ora i nage 

A. Extent and Location of Poorly Drained Areas 

B. Causes and Effects 

VI. Qual ity Control and Pollution Abatement 

A. Criteria 

B. Problem Reaches and Estimated Flow Requirements 
1. Locati on Map 

VII. Flood and Erosion 

A. Floodwater 
1. Area and Amount of Damage 

a. Urban 
b. Crop and Pasture 
c. Other Rural 

B. Erosion 
1. Gully Erosion 
2. Stream Bank Erosion 
3. Sheet Erosion 

C. Needs 
1 . Loca I Levees 
2. Detention Reservoirs 
3. Channel Rectification 
4. Flood Plain Management 
5. Land Conservation Measures 

O. Location Map 
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VIII. Navigation 

A. Existing Needs and/or Problems 

B. Potential 

IX. Electric Power 

A. Energy Requirements 
1. Peak - KW 
2. Total Energy - KWH 

B. Water Requirements 
1. Hydro 
2. Steam Coo ling 

X. Fish and Wildlife 

A. Total Water Habitat 
1. Streams 
2. Lakes 

B. Water Qual ity 

c. Future Needs 
1. Recreation 
2. Commercial 
3. Location Map 

XI. Recreation 

A. Present Use 
1 • Streams 
2. Lakes 

B. Water Qual ity 

c. Future Needs 
1. Surface Area 
2. Stream Mi les 
3. Location M3p 

-• 
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STATE WATER PLAN 

Framework Study 

Volume 4 - ECONOMIC BASE STUDY PERTAINING TO WATER RESOURCES DEVELOPMENT 

I. Socio-Economic 

A. History of Settlement 

B. Development and Organization of the Economy 
1. Relation to the National and Regional Economy 
2. Historic Employment and Productivity Trends 
3. Factors Influencing the Organization of the Present Economy 

C. Distribution of Present Population, Including Recent Changes and 
Trends 
1. Standard Metropolitan Statistical Areas 
2. Other Urban 
3. Rural 

a. farm 
b. non-farm 

D. Projections of Population, Incoma, and Employment 
1. State, Regional and National Relationships 
2. Population, Income, and Employment Projections by Areas 
3. Projection Methodology 

a. disaggregation of MBIAC projections 
b. reappraisal of projections on state basis 

I I. Agricultural Economy 

A. Farm Characteristics 
1. Number of Farms 
2. Farm Size (average size by groups) 
3. Farms by Economic Class 
4. Type of Farm 
5. Value of Products Sold 
6. Farm Expenditures 
7. Agricultural Employment 
8. Farm Income 
9. Off-farm Income 

B. Agricultural Production 
1. Crops (yields - recent, current normal and trends) 
2. Livestock (type and methods of production) 
3. Forestry (type and value) 

C. Markets 
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D. Future Agricultural Production 
1. Production to Maintain Nebraska's Share of National Production 

Requirements 
2. State's ~xlmum Production Capabi litles 
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. Agricultural Employment 

II I. Manufacturing 

A. Past and Present (including regional and national relationships) 
1. Employment (Including recent changes and locational factors) 
2. Productivity 
3. Markets 
4. Raw Materials (sources and locational aspects) 
5. Heavy Water-Using Industries 

a. food and kindred products 
b. petroleum refining 
c. chemical products 
d. primary metals 
e. paper and al lied products 
f. texti Ie mi II products 

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

problems) 

IV. Other Commodity Producing Industries 

A. Mineral Resources 
1. Past and Present (production and employment) 
2. Projected Production 

V. Noncommodity Producing Industries 

A. Recreation and Tourism 
1. Availabi lity 
2. Use - Including Impact on Economy 

B. Retail and Wholesale Trade, Finance, Real Estate 

C. Professional Services and Personal Services 

D. Education, Government, Armed Forces 

E. Contract Construction 
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V I. Soc i a I and Economi c I mpact of \~ater Resources Deve lopment 
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SECTION 2 

OF 

THE STATE WATER PLAN 

THE BASIN PLANNING REPORTS 



STATE \~ATER PLAN 

SECTI (ll 2 -- Bl'1-S IN PullS 

TENTATIVE DATE 
OF corr;PLETI ON 

VOLLfIE 1 BIG BLl£ FEBRUARY, 1968 

VOLlJIIIE 2 ELKHORN JANUARY, 1969 

\'OLlJI\~E 3 LIme BLUE DEcEr13ER, 1969 

VOLUM: 4 NIOBRARA NOVEffiER, IJ70 

VOLUfv£ 5 NEt-'AHA JULY, 1971 

VOLlM:: 6 ~~HTE TI72 

VOLur~ 7 Loup 1972 

VOLlJrIE 8 r~IDDlE PUHTE 1973 

VOUJM: 9 PEPUELICAN 197LI 

VOLlJIE 10 L(lIER PLATTE 1975 

VOLUtIE II UPPER PLATTE 1975 

NOTE! PRELIMINARY ONLY -- f\ror FOR PL03LIC RELEASE , 
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PLAN OF WORK 
NEBRASKA SO I L AND ~/ATER CONSERVAT I ON CO~,\N I 55 ION 

IN COOPERATION WITH 
BLUE RIVER I-JATERSHED PLANNING BOMD 

IN THE 
BIG BLUE RIVER BASIN, NEBRASKA 

(Revised April 23, l~o3) 

I NTnODUCT ION 

The Blue IHver Watershed Planning Board, organized by vi rtue of sections 
31-833 to 31-837, R.S. of Nebraska, 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 I imits 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 soil and water 60nservation 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, Fillmore, 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 ar.ea is underlain by an excel lent 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 level. 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 app I i cat ions recei ved from tbi s area by the State Commi 5S ion. 
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These projects include: Little Indian, 50,000 acres; Plum, 30,000 acres; 
Mud, 38,000 acres; Soap, 22,.QOO acres; Big Indian, 131,000 acres;8ear-Pierce-/ 
Cedar, 00,000 acres; Dry,8,300 acres; Hest Ulysses, 2,L.oO acres; Cub, 100,000 
acres, Dorchester, 4,800 acres;'and--l4is-sion, ),6,000 acres. Additional water­
shed protection and flood prevention and flood control 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 populat ion of the valley has 
been slowly decreasing during recent years because of the nation-w'idc 'lor'end 
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 complete watershed treatment on ground water r~charge as 
wall 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 watersh~d 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 - a program, when' 
"carried out", that would i,nsure the maximum future prociuctivity of the stabl,. 
lized valley. Such a productive agricultural valley ~~ith adequate resources, 
both human and natural, would attract new industry that \'lOuld encourage and 
promote a dynamic and prosperous economy. 

In connection 'with this broad study there is an urgent need for a systematic 
surveyor inventory of water and land resources of the Big Blue Val ley. There 
is also a need to study the condition and problems relating to these resource~ 
on a basi n-wi de bas I s so that the Nebraska Soi I and Hater Conservat ion Com­
mission, Blue River Watershed Planning Board, and local soil and water conser­
vation districts can efficiently, effectively and economically coordinate the 
various prog~ams in the basin. 

Principal Features of the Study to be Undertaken 

The study and ultimate plan will seek to provide a basis for 
and development of coordinated programs for the conservation 
the water and related resources of the Big Blue River Basin. 
pointed primarily at: 

research, planning 
and utilization of 

I t wi 11 be 

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

2. 

3. 

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

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

I 

e • 
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4. Present and past use of water. This will include management of 
su rface waters, st ream f I o\~s, dra i.nage from agd cu I tu ra I lands, 
water storage and water rights. 

5. Ground water condit ions as they relate to return floVJ, 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. 

3. 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 
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 
Bi 9 Blue in Nebraska • ." Immediately thereafter , the State Commi ssion requested 
information from the Bureau of Reclamation, Corps of Engineers, U.S. Department 
of Agriculture (Son Conservation Service, Forest Service, Economic Research 
Service), Conservation and Survey Division (University of Nebraska), and the 
Department of \·/ater Resources. The State COIlimission 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 Gig Blue Basin will 
be to provide a determination pf 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 possibil ities 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 ne\'/ 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. 
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2. I'!ater Supply and Utilization Studies: Available surface and groundoowater 
data \vill be analy.zed to determine the-water supply a'tl4-ilable to the 
Division. ~/ater requirements of the project lancls, municipal and indus­
trial uses will be analysed. Cased on the overall needs and physical 
plan, river ,operation studfes will ,be prepared. 

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

4. Flood Studies: 'Flqpd studies will be prepared 
design of dams and cross drainage structures. 
us ing avai lable streamflov, records. 

for use in the hydraulic 
These studies will be made 

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. 

7. Economic Studies: Basic farm data from the local ASC office and equnty 
records wi II be collected and analysed to determine economic support of 
any proposals. These data will include information on farm size, land 
use, ;;.enureof operation, tax d'ata and land values. From the basic data, 
farm budgets for both the "with" and "without" i rri gat ion condit ions wi 1,1 
be determined. Repayment capacity and irrigation benefits will be evalua:­
ted to complete the conomic and financial analysis of the project. 

8. Field Surveys: Basic horizontal and vertical control for future surveys 
wi II be run through the area. Topographic surveys \·/i II be made at the 
specifIc structure locations'; Reconnaissance field locat ions wi 11 be 
made for major facilities. 

9. 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 preparation 
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. 

Il. Reports: The results of the above studies will be suumarized in'a 
reconnaissance 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-Federal 
interests. 

Corps of Engineers 

I. Climate and stream flow 
2. Floods of record 
3. Extent and character of flooded area 
4. Flood damages 
5. Existing and proposed developments by other agencies. 
6. Improvements desired by local interests 

:1. Navigation 
8. Power needs 
9. Water supply needs 

10. Existing and potential irrigation 
II. Stream pollution 
12. Erosion problems (Principally on major streams) 
13. Drainage problems 
14. Recreational needs 
15. Fish and wildlife needs 
16. Existing and potential ~'Ia.tershe,d development 

Although the Corps of Engineer$ 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 pollut~on and water supply problems and the 
Federal Power Commission for hydro-power developments. Tile Corps of Engineers 
will also cooperate with the Soil Conservation Service in the development of 
watershed plans if the need for such d'evelopment is indicated. The Soil Con­
servation Service would develop the wat,ershed 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 io problem areas in soil and water conserva­
tion will be selected for surveys and investigations with preliminary inves~l­
gat ion 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: 

I. Identification 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 just ifiable cost; 

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

3. Identification 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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4. Identificati.on of the manner in which, and an appraisal of the extent to I 
which, USDA programs can contribute to the solution of water and related 
land prob.lems in the basin vllth emphasis on proJect type solutions; 
obj ect i ves; and 

5. Outli.ning additional actions which would air lnattaining basin-wide 
obj ect I ves; 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 O. 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 will inform 
his responsible supervisor about progress and effort necessary for timely 
performance. 

Soil Conservation ·Service 

The Soi I Conservat ion Service, in cooperat ion with other USDA agencies and the 
State of Nebraska will undertake the following aspects of the survey: 

I. Del ineate subwatershed areas of 250,000 acres or ·less in the basin. 
2. The rev i ew and eva I uat i on of cava i lab I e pert i nent DaS i c phys i ca I data, 

published and unpublished, concerning soil and water resources and the 
collection of addi.tional related basic physical data needed f9r this 
survey. 

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

4. Development of information on agricultural water management problem$ and 
on the location, nature and extent of existing and ~otential agrlcultural 
water management developments, including upstream water storage oppor­
tun it i es. 

5. Evaluation of the effect of reasonably attainable farm irrigatio~ 
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 determina~ion of their 
relationship to other existing and potential water resource developments. 

O. 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 re~ 
lating to the agricultural industry and its use of land and water resource:s. 
Material of this nature will be developed for the basin as a whole, and fo r 

e • 
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su.bdivisions of the bas'in 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 following: 

I. The 'compilation of analyses of secondary statistical materials relating 
to the agricultural econoiTly of the ba.sin, agricultural use of land and 
water, and the output of agri.cultural 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. 

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

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, 
stabilization of farm production and income and alleviation of unemploy­
ment pn farms and agricultural trade centers). 

4. Development of other types of economic data and methods of analysis 
des i gned to fac iii tate a bas i n-w·i,de app ra i sa 1 of benef i cia I and adverse 
effects of possible water resource development projects or systems of 
water cont rol . 

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: 

I. Review and evaluate avai lable basic physical 'data, publ ished and unpub­
lished, concerning soil and water resources and the collection of addi:;'Ct 

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

Scope of the Department of \-Iater Resour<;es: 

I. 

2. 
3. 
4. 
5. 

6. 

7. 

8. 

Hake a determinat ion of the ~'iater supply avpi lable for future use ibr 
domest ic, agricultura}, industriai.', municipal, and other useful purposes. 
r~ke 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 ~ells, the number of acres 
irrigated, the amount of ground water us~d, etc. for each basin and 
for areas within the basin as may be des~red. 
In cooperation with other state and federal agencies, make a determi~ 
t ion of the effect of ground. l'/ater pump",ng on the natural 'st"ream -flow. 

Scope of the Conservation and Survey Division: . , 

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

infi It rat ion, land ut i I izat ion, erosioncharacteri st ics, etc. 
Requests to other local, state, and federal agencies and organizations may be 
made as deemed appropriate by the Nebr. Soil and Water Conservation Commission. 

Coordinat ing Arrangements of the Nebraska Soi I and Hater Conserv..at ion Comm. 

The Nebraska Soil and Water Conservation Commission during their regularly 
scheduled meeting on July 12, 1962, agreed to accept the assistance offered 
for this study by the above named agenci,es. 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 (-Jater Conset'va­
tion Commission on July 12, t962, 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 
I. Irrigation project development 
2. Drainage 

Corps 
I. 

2. 

3. 

of Engineers 
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. Watershed Protection and Flood Prevention. (studies to be limited 

primarily to delineated watersheds of less than 250,000 acres.). 
2. Erosion Problems based on ~oll 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 agricul.tura) 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. 
4. Analysis of improvements in agricultural technology, growth of markets 

and the need for natural resources. 

" 
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Forest Service 
I. Invest 19ate relationsh.ip of use. managesMftt,. ,Md treatment of 'woodlands 

to floodwaters. erosion. and sedimentation problems. 
2. Determine needed woodland improvements. 

Conservat ion and Survey Division (University of Nebraska) 
I. t·/ater qual ity tests 
2. Test drilling 
3. Ground water recharge studies 
4. Deep well irrigation potential. 

Department of I·Jater Resources 
I. Hater supply inventory 
2. Existing,water appropriation 

Nebraska Game. Forestation and Parks Commission . 
I. Fish and wildlife potential 
2 • Pa rk development· 

State Department of Health 
t. Stream pollution 

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

It is the desire of the State Commission that surveys, investigations, 
economic and financial policies relating to municipal and qndustrial waters 
be coordinated as among the SO'il Conservation Service, Bureau of Reclamation. 
and Corps of Engineers; It Is also the wish of the Commission that these 
same items relating to hydroelect.rlc power be coordl(lated as between the 
Bureau of Reclamat ion a,nd the Corps of Engineers. 

In the above asslgninent of major responsibilities, it is assumed by the State 
Commission rhat 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 agenc I es have many otherrespons i billt I es authorl zed to t hem under ex­
isting state and federal laws. For, the purpose of this study the Nebraska 
Soli and "later 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~ 
formation and materials from cooper.ating 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 cooperating 
agency should not hesitate in requesting suchlieeded informat ion from .the 
avai lable source. . ' 

The following.a·gencies 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. 
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Federal 
I. Departl1'lent--of-HeaJ..t b. EdllCat: 101i and Ille I fare 
2. Fish and Wildlife Service 

---..3'-.- Geolog.ical Survey . , 
4. Heather Bureau 

State 
I. 
2. 
3. 
4. 
5. 

Local 
I. 
2. 
3. 

Governor1s Office 
Experiment Station. University of Nebraska 
Department of Roads 
Department of Agriculture and Inspection 
Nebraska Resources Division 

Soil and Water Conservation Districts 
Counties 
Mun i c i pa lit i es 

RESPONSIBILITY OF THE NEBRASKA SOIL AND WATER CONSERVATION COMMISSION 

I. 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 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 organization·s are adequately ~overed 
in the study and plan.! 

4. Use the departments available personnel in obtaining survey and other 
information not available from existing local. state and federal a9en~ 
as needed in the development of the overall plan. If available. such 
state personnel would be avai lable 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 ag~ies~ 

TIME SCHEDULE fOR STUDY AND PROGRAM 

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

I 

in fiscal years 1963. 1964. and 1965. The compiled report by the State Co~~. • 
mission is scheduled for complet~n and ready for presentation to local peopl\ 
during calendar year 1966. In the meantime local interests are to be encourage,. 
to continue to apply and implement those portions of .the overall plan which 
are available to them. ' , 
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PLAN OF HORK 
NEBMSKA SOIL AND HATER CONSERVATION COf.1ll1SSIOH 

IN COOPERATION t-IITH 
ELKHORN VALLEY RESOURCES ASSOC I AT 10il 

LOWER ELKHORN HATERSHED PLANNING BOARD 
IN THE 

ELKHORN RIVER BASIN, NEBRASKA 

(Revised April 23, 1$63) 

INTRODUCTION 

The Elkhorn Valley Water Resources Association and the Lo\'</er Elkhorn Watershed 
Planning Board have requested a basin-wide plan of soil and weter resource 
development for the Elkhorn Valley from the Nebraska Soil and Hater 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 V/ater 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 Elkhorn 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, Uheeler, Antelope, Boone, Pierce, Madison, Platte, Cedar, Hayne, Stanton, 
Colfax, Dixon, Cuming. Dodge, Thurston. Burt, ~Jashington, Douglas and Sarpy. 

Problem and Need for Plan 

The Elkhorn Valley is a very productive agricultural region in Nebraska; howevH, 
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 roll ing cropland is unprotected. (!ater control structul ',lS 

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 t'lith 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 Ju'ly 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 VJater 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: soi I and water conservat i on (I and t reatrnent measu res); wctel"­
shed protection and flood prevention; flood control; irrigation (both ditch nr.d 
deep wei I); drainage; and water for municipal and industrial purposes. The plun 



-.-:;.-

should outline a program for the maximum development of the area's soil and 
water resources - a program, ~Ihen "carried out", that would in~lIre tr,'" 11','1~'~' "rr, 

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 
surveyor 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 local 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 
and development of coordinated programs for the conservation 
the water and related resources of the Elkhorn River Basin. 
primari ly at: 

research, planning 
and utilization of 
It will be pointed 

I. Inventory of the soi I 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 
\'Jays of minimizing this damage. 

4. 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.. 

8. 

Availability and potential of water available for industrial and 
mun i c i pa'lpurposes. 

Recreation and wildlife potential. 

Stream pollut ion control. 

10. Economic effect or impa~t on the basin if such a study or plan 
would be applied. " . 

, 

I 
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INVENTORY OF ASSISTANCE AVAILABLE FOR THE STUDY 

The Nebraska Soil and Water Conservation Commission during their regularly 
scheduled board meeting on March 14, 1~61, 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 
re~uested 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 ~/ater 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 objective 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 possibi I ities and current feasl---· 
bilityof 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 Elkhorn Division. 

I. Land Classification Surveys: The reconnaissance land classification 
done previously will be reviewed and adjusted using n~1 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 ana 1 yses . 

2. Hater Supply and Utllizatlon 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. 

4. 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. Drainaqe 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. Because 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 "wlthout U irrigation conditions wiIJ 
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 will be made at the 
specific structure locations. Reconnaissance field locations will be 
made for major facilities. 

9. 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 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. 

II. 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 
Interest s. 

Corps of Engineers 

I. Climate and stream flow 
2. Floods of record 
3. Extent and character of flooded area 
4. Flood damages 
5. Existing and proposed developments by other agencies 
6. Improvements desired by local Interests 
7. Navigation 
8. Power needs 
9. to/at er supp I y needs 

10. Existing and potential irrigation 

I 

I 
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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 will 
also cooperate with the Soil Conservation Service in the development of water­
shed plans if the need for such development is indicated. The Soil Conserva­
tion Service vlould develop the VJatershed 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: 

I. Identification 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. Identification of alternative water and related land uses, management 
and developments; 

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

4. 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. Outlining additional actions which would aid in attaining basin-wide 
obJ tl(;t i ves; and 

6. Provi ding Illrorrnat ion 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 C. 
Dale Jaedicke, Chairman, Soil Conservation Service; James O. 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 will inform his 
responsible supervisor about progress and effort necessary for timely performance. 
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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. 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. 

4. 

5. 

6. 

7. 

8. 

Identification of flood~later 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 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 following: 

I. 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) capital 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 agricultuGal 
economy and its need for natural resources. 

, 

3. Economic analysiS of agrlcultral 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 cont rol . 



, 
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Forest Service 

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

1. Review and evaluate available basic physical data, published and unpublished 
concerning soil and water resources and the collection of additional 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. ~/ith the State Forester determine the need for kinds of improvement 
measures for watershed protection, flood prevention and water pollution 
prevention on woodlands. 

Scope of the Department of Hater I~esou rces: 
I. Hake a determination of the Water supply avai lable 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 

bas in. 
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 ConservaHon and Survey Division: 
1. The preparation of surfici~l 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 V/ater Conservation Commission. 

Coordinating Arrangements of the Nebraska Soil and Hater Conservation Commission; 

The Nebraska Soil and Hater Conservation Commission, during their regularly 
scheduled meeting on July 12, l~u2, agreed to accept the assistance offered for 
this study by the above named agencies. It was obvious, however, that some 
need I ess over lapp i ng of respons i b il i ty and dup I i cat i on of effort wou 1 d develop 
in the study if major areas of responsibilities were not outl ined by the State 
Commission. For this reason, the Nebraska Soil and ~Jater Conservation 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 
Department of Health, The Nebraska Game, Forestation and Parks CommiSSion, and 
the Extension Service of the University of Nebraska. 



Bureau of Reclamation 
I. Irrigation project development 
2. Drainage 

Corps of Engineers 
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I. 

2. 

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). 

3. 

5011 
1. 

2. 
3. 

Navigation 

Conservation Service 
~:atershed 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 (to Include land use ad­
justments, 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. 
3. Compilation of statistical material on the agricultural economy of the 

basin. 
4. Analysis of Improvements in agricultural technology, growth of markets 

and the need for natural resources. 

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 (University of Nebraska) 
I. Water quality tests 
2. Test drilling 
3. Ground water recharge studies 
4. Deep well irrigation potential 

Department of Water Resources 
I. ~/ater supp I y 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) 
I. Information and education program. 



, 
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It is the desire of the State Commission that surveys, investigations, economic 
and financial pol icles relating to municipal and industrial ~~aters 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 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 Soi I 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 encourageng 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 cooperating 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 
I. Department of Health, Education and vJelfare 
2. Fish and Wildlife Service 
3. Geological Survey 
L>. Heather Bureau 

State 
I. 
2. 
3. 
4. 
5. 

Local 
1. 
2. 
3. 
4. 

Governor1s Office 
Experiment Station, University of Nebraska 
Department of Roads 
Department of Agriculture and Inspection 
Nebraska Resources Division 

Douglas County Rivers and Streams Survey Committee 
Soi I and Hater Conservat ion Oi st ri cts 
Counties 
('1unicipal it ies 

RESPONSIBILITY OF THE NEBRASKA SOIL AND WAtER CONSERVATION COMMISSION 

I. 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 Elkhorn Valley. 

2. Request services of various local. state and federal agencies as needed 
to complete the proposed study and plan. 
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3. Cooperate closely with the Elkhorn Valley ~Jater Resources /\ssociatlon, 
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. 

4. 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. If available, such 
state personnel would be available upon request by those agencies develop­
ing 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 
in the plan to local and state individuals and organizations. 
to be done in cooperation with existing educational agencies. 

TIME SCHEDULE FOR STUDY AND PROGRAI1 

and included 
Such action 

The study, which is already initiated, is scheduled for more intensified study 
in fiscal years 1963, 1964-, and 1965. The compHed report by the State Commis­
sion is scheduled for completion and ready for presentation to -local people 
during ~alendar year 1966. In the meantime local interests are to be encouraged 
to continue to app Iy and imp I ement those port ions of the over-a 11 p I an whl ch are 
available to them. 

, 

I 
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(TENTATIVE - NOT FOR PUBLIC RELEASE) 

PLAN OF \;vORK 
NEBRASKA SOIL AND WATER CONSERVATION COl'.MISSION 

IN COOPERATION WITH 
UTTLE BLUE FLOOD CONTROL AND CONSERVATION ASSOCIATION 

IN THE 
UTTLE BLUE BASIN, NEBRASKA 

April 25, 1963 

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 ~rater Conservation 
Commission a basin-wide plan of soil and water resource development for the 
Little Blue Basin in Nebraska. 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 Commission. 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, Nebraska. 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, Fillmore, 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 area. 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 
area. 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 material. 
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 entrenched. 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 problem. In addition, thousands of acres 
of overflow land has been damaged by sand and gravel deposits. This damage 
to low lying bottomland along with the hazard of crop loss caused by numerous 
aIIU rcoccuring 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 (\.Jat,crshcd Protection and Flood Prevention projects administered by 
the Soil Conservation Service of the U. S. D. A.) have been received by the 
Nebraska Soil and Water Conservation Commission. These projects include: 
Bowman-Spring Branch, 22,850 acres; Buckley Creek, 25,380 acres; Spring Creek, 
117,000 acres; and 32-Mile, 60,000 acres. 

The econo~ of the valle.r is predominately agricultural. Cattle raiSing, 
cattle feeding and crop production is the primary source of income. Many 
years crop yields are severe~ 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. 

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 needed 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 areal s soil and water resources - a program, 
when I carried out I, 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 econ~. 

In connection with this broad study, there is an urgent need for a systematic 
surveyor 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 Conser­
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. 

, 

I 
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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, 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. 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 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. 

4. Present and past use of water. This will include management of 
surface \vaters, 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 'later losses. 

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

8. Power generation potential. 

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 t'lork 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 foll.,··.;j.;1g 
agencies: Bureau of Reclamation, Corps of Engineers, Soil Conservation Service, 
Forest Service, Economic Research Service, State Department of v'ater 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 

(REV I EW DRAFT) 
January 1966 

NEBRASICA SOIL AND WATER CONSEnVATION COMMI SSION 
IN COOPERATION WITH 

STATE OF SOUTH DAKOTA 
STATE OF WYOMING 

AND 
NIOBRARA RIVER DEVELOPMENT ASSOCIATION 

IN THE 
NIOBRARA RIVER BAS I N t NEBRASKA 

INTRODUCTION 

The Niobrara River Development Association has requested a basin-wide plan of 
soil and water resource development for the Niobrara Valley from the Nebraska 
5011 ~ 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 • 



The economy of the valley is predominantly agriculture with little if any 
commercial industry. Cattl~ 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 years because 
of state and national trend for larger farm and ranch units. 

There are some potential water resource problems in this bas tn. 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 supplemental 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 OINeill Project is now under 
review. 

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

Two P.l. #566 watershed projects are in this area. 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 pro'gram to insure the maximum future productivity of a 
stabi 1 ized bas in. This should include but not be limi ted to:' a survey of 
possible small watershed projects; flood control; maximum i·rrigation utilization; 
proper range practices; adequate conservation treatment; wat-er for agricultural, 
industrial, and municipal' purposes'; pollution abatement; wtlldl ife conservation; 
recreation and park development; ground water resource; drainage; etc. 

In connection with thi's'broad study there is an urgent need for a systematic 
surveyor 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, 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 
and development of coordlna't'edprograms for the conservation 
the water and related resources of the Niobrara River Basin. 
primari ly at: 

research, planning 
and utilization of 

It will be pointed 

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

I 
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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. 

4. 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 
scheduled 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. 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 Hater 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 ("omp.:u-able to the above named investigations. The State Commission 
rG~dlVes 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 investl1ations 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 Niobrara 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 yearsanda.gainst 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 basin1s land and water potentialitie~ 
These investigations propose to accomplish the following items of work in this 
basin. 

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 
soi.1s, including drainage analyses. 

2. ~Iater Supply and Utilization Studies: Available surface and groundwater 
data will be analyzed to determine the water supply available to the Division. 
Hater 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. 

/.: .. 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. 

I 
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5. Drainage Studies: Studies will be made to check the effect of project 
development on the surface .?-'-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 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 wi 11 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 
faci 1 it i es. 

9. 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 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. Army 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 degree of economic justification, and the equitable sharing of costs and re­
sponsibil ity of federal and non-federal interests. The Corps of Engineers will 
study the following items: 

1. Cl imate and stream flow 
2. Floods of record 
3. Extent and character of flooded area 
4. Flood damages 
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5. Existing and proposed developments by other agencies 
6. Improvements desired by local interests 
7. Navigation 
8. Power needs 
9. Water supply needs 

10. Existing and potential irrigation 
II. Stream pollution 
12. Erosion problems (Principally on major streams) 
13. Drainage problems 
lLf. Recreational needs 
15. Fish and wildl ife 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 Reclama­
tion. The Corps of Engineers in this study and plan will also coordinate with, 
or usc 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 
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 otherwatersh~ds or sub-basins in order 
that an entire sub-basin will be covered by the study. The objectives of the 
study are: 

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

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

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

4. 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. Outlining additional actions which would aid in attaining basin-wide 
objectives. 

I 
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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. 
other USDA agencies and the 
of the survey: 

The Soil Conservation Service, in cooperation with 
State of Nebraska will undertake the following aspects 

1. 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. Identify floodwater and sedimentation problems and inventory the location, 
nature and extent of floodwater and sediment damages. 

4. Develop 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 wildl ife, and recreation developments, 
and water qual ity control or other measures serving other 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. 

G. Make field reconnaissance of potential P. L. 56G 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 • 

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 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.) 

4. Development of other types of economic data and methods of analysis designee 
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, 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 relationships 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. 

4. Appraise the potential 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. 

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

I 
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Nebraska Department of Io/ater 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 basin. 

4. 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 
bas in. 

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
missibil ity of the subsurface materials. 

If. 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 & Hater 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 • 

4. A progra,n for development of waste water disposal. 
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5. A program of development for the disposal of sol id wastes which, in many 
cases, are being discharged into surface waters. 

6. 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. 

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

9. Within 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. 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 Hildl ife 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. 
4. 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 

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

State Government of Wyoming (Hater Resources Board & Others) 

(Undertermined at this date. 
pate, of necessity, the final 
Basin in Nebraska). 

If State Government of Hyoming is unable to partici­
report will cover only that portion of the Niobrara 

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

(Undertermined at this date. 
participate, of necessity, the 
Niobrara Basin in Nebraska). 

If State Government of South Dakota is unable to 
final report will cover only that portion of the 

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 shou,Jd 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 

I. Irrigation project development 

2. Drainage project development 

Corps of Enqineers 

I. 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 • Na v i ga t i on • 

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. 

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

4. 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, publ ished and unpub­
lished, concernins 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. 

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. 

Conservation and Survey Division (University of Nebraska) 

I. Water qual ity tests 

2. Test drilling 

3.. Ground water recharge studies 

4. Deep well irrigation potential 

Nebraska Department of Hater Resources 

I. Water supply inventory 

2. Existing water appropriation 

Nebraska Game, Forestation and Parks Commission 

1. Fish and wildlife potential 

2. 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) 

I. Information and educational program 

State of Wyomins 

1. (Undertermined as of this date) 

State of South Dakota 

1. (Undertermined as of this date) 

It is the desire of th~ 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 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 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 Hater 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: 

I. 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 
stud~' and plan. 



4. 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 Plannin9 Act) this basin planning staff will be augmented. 

6. Su~narizing 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. 

T 1t1E SCHEDULE FOR STUDY AND PROGRAM 

The study, which is already initiated, is scheduled for more intensified study 
in fiscal years 1966, 1967, and 1963. The compiled report by the State Com­
mission is schedulecl 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 
available to them. 

I 
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PLAN OF PORK 
NEBRASKA SOIL ANn IrJ'ATER CONSERVATION COJVllViISSION 

IN COOPERATION \1TITH 
KANSAS IrJ'ATER RESOURCES BOARD 

AND THE 
NEMAHA FIVERS HATERSHED ASSOCIATION 
IN THE NEMAHA FI1IER BASIN, NEBRASKA 

INTRODUCTION 

(REVIEW DRAFT) 
July, 1965 

'!he Nemaha Rivers Watershed Association has requested the Nebraska Soil and 111ater 
ConservCltion CoDllld ssion to assist in the preparation of a basin-wide plan of soil 
and water resource development for the Nemaha Basia. The Commission, in coopera­
tion lIrith the lrJ'ater Resources Board of Kansas, has agreed to initiate and sponsor 
the development of such a plan w'ithin the limits ef its resources, and have asked 
for assistance from the U. S. Bureau of Reclamation, U. S. Army Corps of Engineers, 
U. S. Department of Agriculture, Conservation and Survey Division of the Universlt.y 
.f Nebraska, Nebraska Department of Water Resources, Nebraska Health Dopart.ment, 
Nebraska Game, Forestation and Parks Commission, and Ex:tenaion Sel'vice. 

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 1i ttle Nemaha Rivel'll. Each is 
a direct tributs.ry of the Missouri River outletting in the Nebraska portion. The 
drainage areas of a number of miner tributaries of the Missouri between the prin­
ciple streams are included in the study area. 

This is one of the more impQrtant a~ricultural 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 valleys to steeply rolling 
hills. The well-rounded upland divides hs.ve numerous deenly entrenched drainage­
ways in relatively narrow vallevs. The flood plains of the prinCiple streams are 
wide and relatively flat. 

PROBLEMS 

The prinCiple problems in this t-8sin a re flooding and land damage by erosion. 

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

However, the incl"eased velocity of the ;stream flow and the eresiveness ,..f 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 basin. 
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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 EX I STLN.G SO I L AND WATER RESOURCE PROGRAMS 

Watershed development in the Basin is well underway. As a result, a g£eat deal 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 Brownell Watershed, 
a Pilot Watershed Project, has been completed. 

The U. S. Army Corps of Engi neers has a flood control plan for the Li tt Ie Nemaha 
pending In Congress. This plan envlsious 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 1:355-195t drouth 
period increased interest in Irrigation in this area. The stabilization of irri­
gation since that time has been partially due to inadequate water supplies but it 
mostly reflects the recent good rainfall conditions. 

OBJECT! VES 

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: 

I. 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. 

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

5. A determination of the impact that potential water and related land resource 
developments will have on the basin's economy. 

e • 
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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 po.llutlon abat~ment, outdoor recreational potential, 
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 AVAILA8LE 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 soil 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 agenc i es 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 ~!ebraska. 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 following is a 
resume of activities that the above named agencies have indicated is available for 
river basin studies. 

u. S. ~ureau of Reclamation 

The objective of new reconnaissance investigations in the Big and Little Nemaha 
3asins 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 authori7~tion. These investigations will develop 
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and define the specific engineering and operating 'plan and determine whether a 
proposed development has engiheeringand ecC!>n~l)1lc' feasibility and justification 
underant1~ipated project condl,tions;' ~ "1:.""., 

Any investigation undertaken by the Bureau of Redamation 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 
bas in. 

I. Land Classification Surveys: The reconnaissance land classification done 
previously will be reviewed and adjusted using new criteria. The classification 
will be exp~nded 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, alkaHnity, 
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. 

4. 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 
development on the surface and subsurface drainage requirements. 
depth-to-water and ground water contour maps will be supplemented 
surface geologic exploration, if required. " 

of project 
Avai lable 
with some sub-

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 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 wi II 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. Reconnaissance field locations wll I be made for major 
f BC I lit i es • 
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9. Engineering Studies: The engineering studies involve a determination of the 
immediate and future needs of the basin and a physical and economical 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. A~my 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
sibilityof 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 
4. Flood damages 
5. Existing and proposed developments by other agencies 
6. Improvements desired by local interests 
7. Navigation 
8. Power needs 
9. 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 

Although the Corps of Engineers study would consider provIsion of irrigation storage, 
all irrigation development plans would be made by the ~ureau of Reclamation. The 
Corps of Engineers in this study and pJan 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. ·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 
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agencies in making investigations and surveys of watersheds for the development 
83rd Congress, to cooperate with other federal agencies and state and local , 

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 fram 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: 

I. Identification 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 flood prevention and agricultural water management 
problems at justifiable cost. 

- .2. Identification of alternative water and related land uses, management and 
developments. 

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

4. 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. Outlining additional actions which would aid in attaining basin-wide 
obj ect i ves. 

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 Oepart­
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 pro~ 
gress and effort necessary for timely performance. 

Soif68eseJlvaUotlP&ecrvke;' -The. SoU, ConserotatiOB.' fjef'v~ce~ in cooperat ion 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. Review and evaluate avai lable pertinent basic physical data, publ ished and 
unpublished, concerning soil and water resources and collect additional related 
basic physical data needed for tbe survey. 

3. Identify floodwater and sedimentation problems and Inventory the location, 
nature and extent of floodwater and sediment damages. 

e • 
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4. Develop 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 other 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. Hake 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. 

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 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, yJelds 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). 

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: 
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I. 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 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. 

4. Appraise the potential 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. 

6. 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 Hater Resources 

I. 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 
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. 

J. 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. 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. 

, 
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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 organizations may be 
made as deemed appropriate by the Nebr. Soil & Hater Conservation Commission. 

Nebraska Health Department 

1. A complete inventory of water works systems serving municipal ities. 

2. A complete inventory of waste water disposal systems serving municipalities. 

3. Basic water quality data for surface waters. 

4. 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. 

G. 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. 

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

9. Within 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: 

I. Demand for fish and wildlife and outdoor recreation resources; 

2. Inventory supply of same; and 

3. Estabi Ish the needfo r such developments. 

The Game Commission will develop an outline of an action program through the 
Park Development Program, the Land and t-Jater Conservation Fund Act, Federal Aid 
to Hildlife 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. 
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(b) Circulars and pamphlets on: 
I. Ir!atershed organization and development. 
2. \o/atershed educational program. 
3. Conservancy district organization. 
Lf. Soi I and water conservat ion. 

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 (Hater 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 Nebraska). 

RESPONSIBILITIES OF COOPERATING AGENCIES 

To prevent undue dupl ication 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 

I. IrrlgatJon prpject development 

2. Drainage project development 

Corps of Engineers 

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

2. Erosion problems (I imited primari Iy to the flood plains and stream banks 
on main streams and major tributaries exceeding 250,000 ~cres in drainage.) 

3 . Na v i ga t i on . 

Soil Conservation Service 

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

2. Land damage by erosion. 

I 
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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. 

4. 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: 

I. 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 they hydro­
logic aspect of woodlands. 

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

3. \lith the State Forester 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) 

1. Water quality tests 

_ 2. Test drilling 

3. Ground water recharge studies 

h. 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 wi ldl ife potential 

2. Park development 
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Nebraska Department of Health 

1. Inventory of water works serving municipalities 

2. \l/ater qual ity 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 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 ~f 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 ~oordin­
ating agencies that these assignments include, necessary surveys, investigations, 

,r,esearch, etc. as needed by the various agencies in order to insure a, complete 
,sJ,l:Jdy as out 1 i ned. I n add it ion, it is recogn i zed that a 11 of these agenc i es 
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 cooperat i ng agenci es. These ass i gnments may be rev i sed, amended, and 
added to during the, study as is necessitated by need. 

RESPONSIBILITIES OF NEBRASKA SOIL AND WATER CO~SERVATION COMMISSION 

The Nebraska Soi 1 & I·Jater Conservation Commission, ,as sponsoring agency, shall 
call meetings as nceded ( a mrnimum of two each year"outing 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: 

I. 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. 
local 
needs 

Cooperate closely with the Nemaha Rivers Watershed Association and the 
soil and water conservation districts to make certain that the desires and 
of these local organizations. arc adequately covered in the study and plan. 

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. 

e • 
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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 (Hater 
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. 

TII'1E SCHEDULE FOR STUDY AND PROGRAM 

The study, which is already initiated, is scheduled for more intensified study 
in fiscal years 19(,6, 19~'7, and 19C,Cl. 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 
available to them. 
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PLAI4 OF WORK 

(ROUGH DRAFT) 
May, 196~ 

NEBRASKA SOIL AND WATER CONSERVATION COMMISSION 
IN COOPERATION \-IITH 

STATE OF SOUTH DAKOTA 
AND 

NORTH SIOUX WHITE RIVER BASIN AREA 
DEVELOpnENT CONSERVATION COMMITTEE 

IN THE 
WHITE RIVER - CHEYENNf RIVER BASIN. NEBRASKA 

INTRODUCTION 

Tht: 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 dasin in Nebraska from the Nebraska Soi 1 and Water Conservation 
Commission. The State Commission has agreed to develop such a plan with the help 
and assistance of 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 dureau of Reclamation. Corps of Engineers, Soil Conservation 
Service. Conservation and Survey Division of the University of Nebraska and the 
State Department of Hater 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 ~Jhite River - Hat Creek area drains approximately 1,384,960 acres in northwest 
Nebraska. The ~!hite River area in Nebraska is approximately 16% of the total 
area of the basin. 4rk 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 Harrl son, Nebraska. The White River flows north and east some 240 
miles and empties into the Missouri in South Dakota. The \Jhite 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 a~out 20 mi I es south of the Ne:)raska - South Dakota line in 
the Pine P.idge eroded tableland of central Sioux County. It 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 II-feet 
per mi Ie drop. 

PR03LEM AND t~EED FOR A PLAN 

The White River - Hat Creek area is classified as an agricultural area, with 
livestock management the predominant agricultural phase. Only about J% 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. 
prlmari Iy the result of the types of soi Is in the area plus the factor 
kinds of grasses that grow in the area. Most of the soils in the area 
tight and impervious, leading to a great deal of run-off. 

This is 
of the 
are quite 
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The application of land treatment measures has progressed quite rapidly in most 
of the Hhite 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 8)0<19. The Sugarloaf district in the Hat Creek area has nearly IOO"k 
,,(),,~c,.vatlon appl ied. Tho pral;tlces are water management and range management. 

A P.L. #566 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 Sl im ,~utte 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 livestock is raised in these valleys, 
particularly tame hay. Much need for irrigation on these crops is evident; however, 
soil types and lack 01 adequat~ 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 all surface water. 

The lower reaches of the White River - Hat Creek area Is quite subject to flooding. 
The creek 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-off. 

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 tq 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 potential watersheds In the area. 

The plan should outline a plan to bring the Hhltney 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 areals 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 Soi 1 & Hater Conservation Commission, 
North Sioux \.Jhlte 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. 
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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 wi 11 
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 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. 

4. Present and past use of water. 
waters, stream flows, drainage 
water rights. 

This will include management of surface 
from agricultural lands, water storage and 

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 
weI; irrigation. This would include improvement in existing irrigation 
systems on individual farms and prevention of excessive water losses. 

7. Availa0ility 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 
appl ied. 

INVENTORY OF ASSISTMCE AVAILAJLE FOR THE STUDY 

Th~ Nebraska Soil and lIater 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 
\-Jhite and Cheyenne River Basins in Nebraska. Preliminary contacts have been 
made with state officials of South Dakota. State governments wi 11 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, Nebraska Heal th Department, 
the Nebraska Game, Forestation and Parks Commission and Extension Service. In 
similar studies in the Elkhorn, .3ig and Little alue 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 ~Jhlte and Cheyenne River Basins. 

1. Land Classification Surv@ys: 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 ~e made to 
determine gradation, salinity, alkalinity, permeability. soil structure 
and other physical and chemical ~ualitles of the soi Is, including drainage 
analyses. 

2. 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. 

3. 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. 

4. Flood Studies: Flood studies will be prepared 
design of dams and cross drainage structures. 
using available streamflow records. 

for use in the hydraulic 
These studies will be made 

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 e>:ploration, If required. 

6. Geologic Exploration: For this Investigation the geological studies will 
be largely limited to test holes on the dam sites. Secause of investiga­
tion 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 evalua­
ted to complete the economic and financial analysis of the project. 
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8. Field Surveys: Basic horizontal and vertical control for future surveys 
wi 11 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, fiood control, municipal and 
industrial needs, fish and wildlife and recreational opportunities and 
pollution a~atement. 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 
development of a coordinated plan. 

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

~cope of Corps of Engineers A:tivities 

aasin studies in the Hhite 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 I imitations 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 

I. Climate and stream flow 
2. Floods of record 
3. Extent and character of flooded area 
4. Flood damages 
5. Existing and proposed developments by oth~r agencies. 
6. Improvements desired by local interests 
7. Navigation 
8. Powl:)r needs 
9. '.later supply needs 

10. Existing and potentia1 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 

Although the Corps of Engineers study would consider provIsion of irrigation 
storage. all irrigation development plans Illouid be made by the Bureau of Rec­
lamation. The Corps of Eng!neers 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
ml ss i on for hydro-power deve 1 opments. The Corps of Eng i neers wi 11 a 1 so 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 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. Identification 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. Identification of alternative water and related land uses, management 
and developments; 

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

4. 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; 
obj ect i ves; 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 - White and Cheyenne River Basin - which is com­
posed of C. Dale Jaedicke, Chairman, Soil Conservation Service; James O. 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-all relation­
ships with the Nebraska Soil and ~Jater 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 wi II undertake the followl ng 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, 

pub 1 i shed and unpuo 1 i shed ,. concern I n9 soi 1 and water resources and the 
collection of additional related basic physical data needed for this 
survey. 

I 
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3. 

4. 

5. 

6. 

7. 

8. 
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Identification of floodwater and sedimentation problems and an inventory 
of the location, nature and extent of 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 Ne~raska 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 wi II compi Ie 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 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 following: 

I. 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. 

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

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, 
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: 

I. 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. \-lith 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 lJepartment of Water Resources 

I. 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. aevelop flow-duration data at various locations in the basin. 
4. Determine actual water uses under existing water appropriations. 
5. Determine historical stream flow depletions resulting from existing 

water uses. 
6. Determine probable water re ulrements under projects proposes for the 

bas in. 
7. Provide Information as to the number of wells, the numb~r 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 natura stream flow. 

Scope of the Conservation and Survey Division: 

I. The preparation of surficial and subsurface gcologk 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. 

j. 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 organizations may be 
made as deemed appropriate by the Nebr. Soil & ~Jater Conservation Commission. 

Nebraska Health Department 
1. 
2. 

Nebraska Game, Fore:stat ion & Parks Commi ss ion 
I. 
2. 

Extension S~rvice 
1. 
2. 
3. 

State Government of South Dakota 
I. 
2. 
3. 

Coordinating Arrangements of the NebraSKa Soil and ~Jater Conservation Commission 

The Nebraska Soi.1 & ~Jater Conservation Commission in cooperation with comparable 
agencies in South iJ2JKot;a will be the coordinators in this study. The.followlng 
major areas of responsibilities· have lJeen assigned. 

I 
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dureau of Reclamation 
Irrigation project 
Drainage 
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development 

I. 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.) 

). Navigation. 

Soil Conservation Service 
I. 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 0, 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. 
4. Analysis of improvements in agricultural technology, growth of markets 

and the need for natural resources. 

Forest 
I. 

2. 

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

Conservation and Survey Division (University of j'J .. bras;(a) 
I. Water ~uality tests 
2. Test drilling 
3. Ground water recharge studies 
4. Deep well irrigation potential. 

Department of ~~ter Kesources 
I. ~Iater supp I y inventory 
2. Existing water appropriation 

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

State Department of Health 
J. Stream pollution 

Extension Service (Universitv of NebrasKa) 
I. Information and education program 



-10-

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 tngineers; 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 t,vo 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. It 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. 

RESPONSldlLiTY OF THE NEBRASKA SOIL AIm WATER CONSERVATION COMMISSION 

I. 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 ~Jhite 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. 

4. 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. 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. 

I 
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TI ME SCHEDULE FOR STUDY A~ID PROGRAM 

The study, which is already initiated, is scheduled for more intensified study 
in fiscal years 1966. 1967. and l~b8. 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 available to them. 
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The Status Summary has four major purposes. 

I. 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. 

4. 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 p~oposed. 

Volume I will be prepared specifically to accomplish the first purpose. 

Volume 2 will be prepared to accomplish purposes two and three. 

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

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

INTRODUCTION 

PURPOSE 
SCOPE 
ACKNOWLEDGEMENTS 

TABLE OF CONTENTS 

OUTLINE FOR VOLUME I 
PROPOSED WATER RESOURCES PROJECTS 

PROCEDURES OF CORPS OF ENGINEERS 

PROCEDURES OF SOIL CONSERVATION SERVICE 

PROCEDURES OF BUREAU OF RECLAMATION 

CHAPTER J BIG BLUE BASIN 

CHAPTER 2 ELKHORN BASIN 

CHAPTER 3 LITTLE BLUE BASIN 

CHAPTER 4 NIOBRARA BASIN 

CHAPTER 5 NEMAHA BASIN 

CHAPTER 6 WHITE BASIN 

CHAPTER 7 LOUP BASIN 

CHAPTER 8 MIDDLE PLATTE BASIN 

CHAPTER 9 REPUBLICAN BASIN 

CHAPTER 10 LOWER PLATTE BASIN 

CHAPTER II UPPER PLATTE BASIN 

CHAPTER 12 MISSOURI TRIBUTARIES 



, 

e • 

- 3 -

TYPICAL CHAPTER OUTLINE 
FOR 

VOLUME I OF THE STATUS SUMMARY 

Chapter I - 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. 
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DATA TO BE INCLUDED IN "PROJECT DATA TABLE" 
FOR EACH CHAPTER OF VOLUME I 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 

Spillway Capacity 

Reservoi r 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 
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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 to be Irrigated (full development) 

Drainage Area to be Controlled 

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 TO BE INCLUDED IN "PRO.JECT NARRATIVE" 
FOR EACH CHAPTER OF VOLUME I OF THE STATUS SUMMARY 

Location 

Principal Agency 

Area Protected 

Sponsor 

Direct Benefits 

Indirect Benefits 

Brief Description of Plan Features 

Remaining Water Resource 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 W2ter Supply 

Impact of Project on State Water Plan 

Current Status of Project 

Remaining Steps to Construction 
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The following out I ine is divided into "Parts", Each part wi II deal with a 
separate major basin. Following the volume outline is a typical outline 
for one "pa rt II , 

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 BASIN 

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 I REPUBLICAN BASIN 

PART J LOWER PLATTE BASIN 

~ PART K UPPER PLATTE BASIN 

• PART L MISSOURI TRIBUTARIES 
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Within each "Part" the various facets of water resources development wi II be 
treated by "Chapters". An outl ine typical of a "Part" is shown below. 

TYP I CAL OUTLl NE FOR A "PART" 
OF VOLUME 2 OF THE STATUS SUMMARY 

Chapter I - Watershed Projects 

Procedures of the Soil Conservation Service 

Procedures of the Nebraska Soil and ~/ater 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 II - Other Major Exlstinq Federal Projects 

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 III - Local Flood Protection Projects 

Procedures of Corps of Engineers 

Procedures of Nebraska Soil and ~!ater Conservation Commission 

Map of Basin Showing Local Flood Protection Projects 

Basin Summary of Authorized Projects 

Individual Projects (by date construction began) 

Proj ect Maps 
Project Data Table 
Project Narrative 
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Chapter IV - Resource Development Districts 

Irrigation Districts in Basin 

Abstract of Enabling Legislation 

Basin Map 

Basin Summary 

Individual Irrigation 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 

Bas I n Summa ry 

Individual Drainage Districts (by date organized) 

Dis t r i ct 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 ~Jater Districts in Basin 

Ab-stract 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 

Bas I n Summa ry 

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 ~/ater Development 

Abstract of Legislation 

Basin Map 

Basin Summary 

Data Table 
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Municipal Ground Water Development 

Abstract of Legislation 

Basin Map 

Bas in Summa ry 

Name 
Data Table 
Narrative 

Municipal Surface Water Development 

Abstract of Legislation 

Basin Map 

Basin Summary 

Mu n i c j pa lit i es 

Name 
Data Table 
Narrative 
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TYPICAL DATA TO BE INCLUDED IN "PROJECT DATA TABLE" 
CHAPTER I - WATERSHED PROJECTS 

PART - OF VOLUME 2 OF THE STATUS SUMMARY 

Location 

Area Protected 

Brief Description of Plan Features 

Number of St ructu res 

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 \.Jas Completed 

Proj ect Funct Ion (s) 

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

Dead 

Sediment 

Conservation 

Flood 

Surcharge 
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Reservo i r Area (by st ructu re) (st ructu res over 30 su rface 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 

\.Jater to be Diverted (full development) 

Water to be Del ivered (fu II development) 

Acres to be Irrigated (fu II development) 

Acres I rri £ated (present) 

Streamflow Depletion 

Estimated Return Flow 

Net Dep I et ion 

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 
avai lable) 

Actual Average Annual Operation and Maintenance Cost (by structure if 
ava i lab I e) 

Separable Costs (by function) 

Taxation in Support of Project (by years) 
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411. Benefits 

e • 

Direct (by function) 

Period of Amortization 

blc Ratio 

How Project is Functioning (Remaining Problems and Needs) 

Current State of Repair 

Sponsors 

Who to Contact for Further Information 
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DATA TO BE INCLUDED IN "PROJECT DATA TAI3LEI' 
CHAPTER II - 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 

Reservol r 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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INFORMATION TO BE INCLUDED IN "PROJECT NARRATlVE" 
CHAPTER II - 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 

l-low 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 III - LOCAL FLOOD PROTECTION PROJECTS 

PART - OF VOLUME 2 OF THE STATUS SUMt1ARY 

Location 

Area Protected 

Brief Description of Plan Features 

Significant Dates 

Investigation Authorized by Public \I!orks Committee 

Publ ic Hearing 

Project Authorized by Congress 

Project Funded by Congress 

Construction Began 

Constructed Completed 

Total Project Cost 

Federa I 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 

Mil es of Levee 

Channel Capacity in Reach Protected (no damage) 
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INFORMATION TO BE INCLUDED IN "PROJECT NARRATlVE" 
CHAPTER III - LOCAL FLOOD PROTECTION PROJECTS 

PART - OF VOLUME 2 OF THE STATUS SUI1MARY 

How Project is Functioning (remaining problems and needs) 

Condition of Project Features 

Who to Contact for Further Information 
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DATA TO BE INCLUDED IN "DISTRICT DATA TABLEII 
CHAPTER IV - RESOURCE DEVELOPNENT DISTRICTS 

PART - OF VOLUME 2 OF THE STATUS SUMMARY 

Number of Farms Included 

Number of Persons Included 

Date Formed 

Date Dissolved 

Water Diverted 

Water Del ivered 

Acres Irrigated 

Acres Ora I ned 

Water Use Efficiency 

Service Charge History 

Tax History 
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Area Included 

Purposes 
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INFORMATION TO BE INCLUDED IN "DISTRICT NARRATlVE" 
CHAPTER IV - RESOURCE DEVELOPMENT DISTRICTS 

PART - OF VOLUME 2 OF THE STATUS SUMMARY 

Off i ce Locat i on 

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 Irrigated 

Total Cost 

State Cost 

Local Cost 
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INFORMATION TO BE INCLUDED IN "PROJECT NARRATlVE" 
CHAPTER V - PRIVATE AND MUNICIPAL WATER DEVELOPMENT 

PART - OF VOLUME 2 OF THE STATUS SUMMARY 

Direct Benef Its 

Indirect Benefits 

How Project is Functioning (remaining problems and needs) 

Who to Contact for Further Information 



- 24 -

OUTLINE OF VOLUME 3 
EXISTING WATER RESOURCES DEVELOPMENT 

INTRODUCTION 

PURPOSE 
SCOPE 
ACKNOWLEDGEMENTS 

TABLE OF CONTENTS 

CONSTITUTIONAL PROVISIONS ON WATER 

CHAPTER I - 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 POl.JER AND IRRIGATION DISTRICTS 

STATE MAP 
STATE STATUS SUMMARY 

RECLAMATION AND IRRIGATION DISTRICTS 

STATE MAP 
STATE STATUS SUMMARY 

DRAINAGE DISTRICTS 

STATE MAP 
STATE STATUS SUMMARY 

GROUND ~/ATER CONS ERVAT I ON D I STR I CTS 

STATE MAP 
STATE STATUS SUMMARY 
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RURAL ~!ATER 0 I STR I CTS 

STATE MAP 
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SECTIa'J 4 - SftCIAL REart'ENDATH1JS 

TEr··lTATIVE DATE 
OF COMPLETION 

"OLlK 1 FLOOD PREVENTHl'J AND FLOOD PAMl\GE 

PIEDUCTI~ JANUARY, 1967 

VOLl.fIE 2 DRAINAGE DISTRICTS APRI L,. 1968 

VOLlJf-£ 3 fULTIPURPOSE DISTRICTS JULY, 1968 

VOLLM: 4 CHANNEL rECTIFICATION SEPTEM3FR, Kl68 

VOLlK 5 DELEGATION OF COUNTY AUTHORITIES SEPTEMBER, 1968 

VOLl~ 6 USE OF f'1ISSOURI PIVER FLCM FEBRUARY, 1969 

VOLlM; 7 LEGAL CONSIDERATIONS IN PL.ANNING JULY, 1969 

VOLl.M: 8 STATE SPONSORSHIP OF HATER PROJECTS OCTOBER, 1969 

VOLl.t'E 9 TRANSBASIN DIVERSION JANUARY, 1970 

VOLUME 10 r~KETAEILITY OF HATER RIMS P.PRIL, 1970 

VOLut-'E II GRo~ATER REGULATIGJ Jwe, 1970 

VOLur~E 12 lAND USE PE(.:UlATI ONS OCTOBER, 1970 

VOLlJ.£ 13 CLASSIFICATION & DEFINITION OF t'!ATER OcrOOER, 1971 ,. NOTE: PRELIMINARY ONLY -- NOT FOR PI..B3LIC RELEASE 
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TIME SCHEDULE AND DESCRIPTION OF SPECIAL RECOMMENDATION 

Part 4 Special Recommendations 

The purpose of the special recommendation is to give individual treat­
ment and detailed consideration to some of the more complex legal prob­
lems faced in development of the State Water Plan. The research and 
advice for this special recommendation wi II 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 listed below. 

Volume 1 - Flood 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 land 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 wi I I discuss necessary clarification of state laws 
and the establishment of new criteria to provide for administrative 
decisions on transbasln diversion projects on a proJcct-by-proJect 
basis. 

Volume 3 - Drainage Districts Implification - September 1968 
This article wi I I consider codification and simplification of our dis­
trict laws. 

Volume 4 - Multipurpose Districts - January 1969 
This article wi I I consider the creation of a district with authorities 
and responsibilities to carry out many water resource activities. 

Volume 5 - Groundwater Regulation - 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 wi I I review the different districts and political sub­
districts that have authority to widen, deepen, straighten or other­
wise change courses. 

Volume 7 - LegaJ Considerations in Planning - July 1969 
This volume wi II 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 wil I 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. 


