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Volume 6 Number 10

FROM THE DESK OF THE DIRECTOR

October' 1914

Water problems have been with us since the beginning of civilization.
They have stemmed from: climatic factors, misuse, over-development and other
causes. Often, those most directly concerned have taken little or no action
until the emergence of a "crisis." When groundwater levels are close to the
maximum economic pump lift; when citizens cannot obtain sufficient quantities
of water for domestic uses; and, when water becomes so polluted that users no

longer benefit -- action is demanded.

Too many times this has been manifest in the form of expanded development.
In some cases, this may be necessary, but greater attention should be focused
on regulation and management. By supplementing a local water supply, immediate
shortages may be curtailed, but long-range solutions to water quantity problems
may not be feasible by such action. Problem solving by providing more water,
expanding treatment facilities or employment of other technical means may in­
crease rather than decrease problems in the long-run. The wise use of resources
seems to be a lesson learned with great difficulty. Many problems could be
solved effectively by employing simple requlatory procedures or by implementing

well-devised management programs. Shifting of governmental authority, revision
of water laws and acceptance of control by citizens involved would be by­
products. Intelligent development, tempered with effective management and
regulation should be the norm of future water resources programs.

NEBRASKA WATER RESOURCES RESEARCH INSTITUTE
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ON THE HOME FRONT

THANKS DAN FOR A JOB WELL DONE

Dan S. Jones, Jr. graduated from the University of Colorado in 1921 and
came to Nebraska in 1941 as Assistant Chief of the Board of Irrigation. He
later became Chief of the Board and held this position until 1957 when he was
appointed Director of the newly formed Department of Water Resources, a post
he held until his recent retirement.

Dan has been the recipient of many awards including the Distinguished
Service Award from NWTA in 1971 and a life-time membership in the National Water
Resources Association:' Upon his retirement he received an award from the
Nebraska Association of Resources Districts.

Dan has served on the Nebraska Water Resources Research Institute Advisory
Committee since its inception and has provided valuable input to the Institute's
operation. We join all Danlsother friends in thanking him for his service to'
Nebraska and wish him well in his future activities.'

DEADLINE FOR RESEARCH PROPOSALS

The deadline for filing annual allotment proposals for fiscal y~a~ 1976
is December 15, 1974.

Prospective principal investigators should make an appointment to discuss
their proposals with the Institute Director before they begin writing. For
further information, contact: Dr. Warren Viessman, Jr., Director, Water Re-,
sources Research Institute, 212 Ag. Engineering Bldg.-East Campus, University
of Nebraska, Lincoln, Nebraska 68503, (402) 472-3307.

NWRRI HOSTS RESEARCH IN ACTION CONFERENCE

The Nebraska Water Resources Research Institute is conducting a two-day
conference entitled "Research i~ Action - Technology for Implementing Water
Research Results," to be held December 5-6, 1974 at the Nebraska Center for
Continuing Education. The objective of the conference is to develop techniques
for getting quick and effective action from water research results.

Warren A. Hall, Acting Director of the Office of Water Research and Tech­
nology, will give the keynote address, "Action from Research." Warren Fairchild,
Director of the Water Resources Council,. will also present one of the main
addresses on "The Importance of Research in State and Federal Water Planning."

The following topics have been chosen for discussion: The Need for Effec­
tive Research Translation, The Importance of Research in State and Federal
Water Planning, The University's Role in'Research Implementation and Research
Applied to National Needs.
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For further information and registrat'ion form. please contact Dr. Warren
Viessman, Jr., Director. Nebraska Water Resources Research Institute, 212 Ag.
Engineering Building, East Campus, University of Nebraska, Lincoln, Nebraska
68503 or phone (402) 472-3307.

LEARN ABOUT NEBRASKA'S WATER QUALITY

The League of Women Voters of Nebraska in conjunction with the State
Department of Environmental Control has produced a slide-sound show about
Nebraska's water quality and what you can do about it. This 12-minute pre­
sentation is free to organizations, classrooms or businesses.

To schedule the slide show or for additional information, contact the
League of Women Voters of Nebraska, 1614 liN" Street, Lincoln, Nebraska 68508
or phone (402) 423-9432.

NWRRI ADVISORY COMMITTEE MEETS

On October 23 the NWRRI Advisory Committee held its semi-annual fall
meeting. Officers for the next two years were elected. Dayle Williamson,
Executive Secretary of the Nebraska Natural Resources Commission, will serve
as chairman with James Barr, State Office of Planning and Programming, as
vice-chairman.

Subcommittees on Research Needs and Application and Research Coordination
met during the morning session. These subcommittees advise the Institute on
research priorities for the state and devise methods of information dissemin­
ation for research results.

The Executive Secretary reported on the state workshop held June 10 to
analyze state research needs. A list of ten priority research areas was pre­
sented. Each of these was designated as: (1) critical; (2) very important;
or (3) important but not urgent. A tabulation of the responses follows:

Groundwater 1

Conservation and Water Use Efficiency 1
Sedimentation Stabilization 1
Water Quality 2

Environmental Quality 2
Planning-Management Technology 2

Transbasin Diversion 2
Flood Control 3

Socio-Political Issues 3
Energy-Water Relationships 3
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The Water Resources Research Institute will use this prioritization in developing
its 1976 research program. Proposals related to these topics will be given
priority for funding.

DIRECTOR LECTURES AT MAINE

The Director of the Nebraska Water Resources Research Institute lectured
at the University of Maine Seminar on Hydrology, October 3-4, 1974. Topics
included: frequency analysis, unit hydrograph, rational method, snow hydro­
logy and continuous simulation.

Thirty-two participants representing universities, state and federal agen­
cies, municipalities and industries attended. Other speakers included Dr.
Franklin E. Woodard and Dr. Willem F. Brutsaert ofUMO's Civil Engineering
Department. Dr. M. Wayne Hall, Director of the Land and Water Resources
Center, coordinated the seminar which provided management, supervisory per­
sonnel and practicing engineers with information on current analytical methods
in hydrology. The nature, generation and use of hydrologic data was dis­
cussed and illustrated.

HYDROLOGIST POSITION AVAILABLE

The' Nebraska Water Resources Research Institute is seeking a Hydrologist
at the Assistant or Associate Professor level. A Ph.D. is required, along
with academic and professional training in the fields of hydrology and water
resources systems. Special competence and interest in groundwater systems is
a requisite. The applicant must be experienced in simulation of hydrologic
systems and computer programming.

,
The person selected for this position will: (1) conduct and supervise

regional groundwater modeling; (2) develop analytic techniques for simulation
of regional groundwater systems (surface water linkages to be included); (3)
propose special studies to aid in quantification of hydrologic components for
water resources planning; and (4) teach courses in hydrology and water resources
which may include Water. Resources Engineering .and Water Resources Developme'nt.
He will also coordinate research efforts with related activities in the
Conservation and Survey Division and other researchers involved in the analysis
of water resources systems.

Salary and rank will be based on qualifications of the individual selected.
University retirement, group life and health insurance plans are available
along with sick leave and vacation. The University of Nebraska is an Equal
Opportunity Employer.

Persons interested in this position should send a resume to: Dr. Warren
Viessman, Jr., Director, Nebraska Water Resources Research Institute, 212 Ag.
Engineering Building, University of Nebraska, Lincoln, Nebraska 68503.
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FORESTRY CHAIRMAN SOUGHT

The Department of Forestry at the University of Nebraska is conducting a
search for a Chairman. The applicant must have a Ph.D. equivalent in forestry
or a closely related field and a degree in forestry. Send applications by
November 30 to Glenn W. Peterson, Search Committee Chairman, Forestry Science
Laboratory, University of Nebraska, East Campus, Lincoln, Nebraska 68503.

REGIONAL NE~JS

WISE WATER USE ADVOCATED

In Lincoln recently for the 8th Annual Joint Conference of the Nebraska
Water Pollution Control Association and the Nebraska Section of AWWA, Walter
K. Morris of Harrisburg, Pennsylvania, president-elect of the American Water
Works Association (AWWA), noted that Americans are going to have to learn to
use water wisely if the nation is to avoid or reduce the impact of expected
future water shortages.

Some sections of the nation are already experiencing water supply problems,
Morris said, and experts are forecasting that water shortages in the near future
will have greater impact than the energy supply shortages of recent months.
Americans must learn not only conservation of water but also accept the fact
that the cost of water will increase.

There is an adequate supply of water in the nation to meet needs, Morris
noted. However, the supply is not always where the demand is. The competition
for water supplies will increase in some areas because of anticipated future
demands for such uses as those stemming from pollution control laws and efforts
to develop new energy supplies such as oil shale and coal gasification. A
national policy on priority of water use will have to be established at some
time, Morris commented.

"lf we cant convince people of the problem, then we "l I end up reacting
to the water supply crisis sometime down the road just like we1re reacting to
the oil crisis today," he said.

MRBC PLANNING DIRECTOR SEES ADEQUATE WATER FOR PLANNED DEVELOPMENT

The Director of Planning for the Missouri River Basin Commission (MRBC)
told the Montana Water Development Association at a recent meeting that there
is adequate water for planned development in Montana.

Nicholas L. Barbarossa cited this year as an example, saying, "Although
drought conditions persisted in many areas of the Missouri Basin, the Corps of
Engineers reported that an above normal snow pack in Montana provided enough
water to fill the reservoirs on the Missouri River to normal levels. This
year probably more than two-thirds of the water that will flow past Sioux City
will originate in Montana--some 16 to 17 million acre-feeL"
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"Certainly this amount does not represent the total available for con­
5umptive use~ but it does indicate the tremendous volume to be managed ~nd

planned for in considering new and higher beneficial uses.

"Careful planning will be required by Montana and the ~1issouri River Basin
Comm,ission for agricultural and industrial expansion while maintaining the
quality of life in Montana and throughout the basin," Barbarossa noted.

MRBC COMMITTEE ON ENERGY AND ENVIRONMENT

Leonard Young of the Federal Power Commission and Jack Green of the
Environmental Protection Agency have been appointed co-chairmen of the Misc;ollt I
River Basin Commission's new Committee on Energy and the Environment. John
W. Neuberger, MRBC Chairman, has also named to the committee William Rogers,
Department of Interior; James Wilson, State of Missouri; and Floyd Bishop,
Yellowstone Compact Commission. Don Ohnstad, MRBC River Basin Planner, was
designated to serve as staff coordinator. A liaison officer from the Federal
Energy Administration will also be asked to serve with the committee.

Neuberger noted that "the charge of the committee is to evolve the con­
cepts, rationale and recommendations for energy and environmental impacts for
the energy-related studies of the MRBC Framework Update Committee. II Appro­
priate interagency technical workgroups should be organized to "identify the
relevant problem issues, to develop demand and supply relationships for various
energy sources and conversion processes, to project energy transmission and
transport requirements to include non-governmental plans and interregional
exchange proposals~ as well as the environmental impacts, quality standards
and protection plans for water, air and land."

FEDERAL HIGHLIGHTS

ENERG~RESEARCH AND DEVELOPMENT ADMINISTRATION ESTABLISHED

A bill creating an Energy Research and Development Administration (ERDA)
was recently signed by President Ford. The new Administration will include
the research activities of the Atomic Energy Commission, coal research con­
ducted by the Department of the Interior, the solar and geothermal energy
functions of the National Science Foundation and certain areas of EPA.

An Administrator for ERDA has yet to be named, but the President has
appointed Secretary of the Interior Rogers C. B. Morton to be Chairman of
the Energy Research Council which the law establishes.

EPA REPORTS ON FUTURE ~~ASTEWATER TREAn~ENT PLANT NEEDS

A preliminary report by the Environmental Protection Agency (EPA) en­
titled "State Cost Estimates for Construction of Publicly Owned Wastewater
Treatment Facilities - 1974 Needs Survey" states that $350 billion would be
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required to meet the costs of constructing publicly owned waste treatment
works for populations expected by 1990. A final report on the 1974 needs
survey wi 11 be submi tted to Congress by February 10, 1975.

According to EPA, the state estimates totalled $114.6 billion for con­
veyance and treatment of domestic sewage and combined sewage flows, up more
than $54 billion from the 1973 needs survey. An additional $235 billion was
reported for treatment and/or control of separate stormwater flows. The over­
all estimate for the traditional water pollution control program of treatment
plants and interceptors amounted to $53 billion, compared with $36 billion
reported last year.

EPA Administrator Russell E. Train, in a letter accompanying the prelim­
inary report, noted that totals reflected in the report "greatly overstate the
cost of meeting the 1983 goals" of the 1972 Act. Train said a preliminary
assessment indicates the criteria and methodology used when estimating
facility requirements "varied greatly from state to state." Tables in the
report showed "l arge differences" among states in reported per capita esti­
mates. These considerations emphasize the "significant inaccuracies" of any
reporting system in which total needs are to be determined and the results used
to establish the magnitude of funds received, Train noted. EPA has "strong
reservations II about using the results for allocation of construction grant
funds among states, and Train suggested that Congress may want to reexamine
the usefulness of this method.

limited copies of this preliminary report are available from Municipal
Construction Division, Needs Survey Task Force (WH 447), EPA, Waterside Mall,
401 "W Street, S.W., Washington, D. C. 20460.

NEW CRITERIA FOR EPA GRANTS

In a recent survey of sewerage projects in 52 communities, Urban Systems
Research and Engineering, Inc. found these projects were encouraging unsound
community growth. The study indicated that, in apparent zeal to obtain federal
subsidies, communities are building sewerage facilities on a scale calculated
to handle their expected population increases for as much as the next 2000
years. In less extreme instances, communities are installing up to twice as
much sewerage capacity per household as some experts estimate is needed.

To counteract these tendencies, the Environmental Protection Agency (EPA)
is instituting new criteria for its grants, particularly in regard to analysis
of their impacts on land use and community growth. This reorientation of
federal policies was outlined by Russell W. Peterson, Chairman of the Council
on Environmental Quality, Peterson said the findings were "not a criticism
of EPA but a criticism of the way we have become a~customed to building sewers
in this country," He said Russell E. Train, EPA Administrator, "is aware of
the results of the study and has begun a process to modify the federal waste­
water treatment grant program so as to offset those undesirable stimulants to
undesirable land use development. II
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"The study shows that the pattern of interceptor sewer construction now
_supported by the grant program is encouraging low-density development in urban
fringe areas and thereby exerting significant adverse impacts on land use
patterns and efforts to conserve energy," Peterson noted.

"SECOND AMERICA" NEEDS DISCUSSED BY USGS

A key discussion at a recent dedication symposium for the National Center
of the U.S. Geological Survey in Reston, Virginia centered around the topic
of building a "Second America"--duplicating in the next 25 years the growth
and development of the previous 200 years. The symposium covered a wide
range of earth resource problems from reducing the effects of natural hazards
such as earthquakes and floods, to methods of developing adequate energy re­
sources with a minimum of environmental damage. If adequate water supplies
are to be provided to meet this "Second America" requirement, long-range
planning for resource development, treatment technologies and distribution
systems will have to be undertaken.

CONFERENCES

WATER TECHNOLOGY CONFERENCE

The second annual AWWA Water Quality Technology Conference, sponsored by
the AWWA Water Quality Division, will be held December 1-4, 1974 in Dallas,
Texas. The conference will include two full days of technical sessions on
laboratory quality control plus two evenings of workshops and two lab tours.
Lt will offer the opportunity for intensive discussion to promote "ACTION NOW
in the Water Laboratory" and will be particularly valuable to water laboratory
personnel and others concerned with controlling water quality.

The cost of registration for the full program is $50, not including hotel
accommodations. For further information contact the AWWA, 6666 West Quincy
Avenue, Denver, Colorado 80235.

PUBLICATIONS

WATER FOR ENERGY

A report entitled "t~ater for Energy in the Upper Colorado River Basin"
has been released by the Denver Management Team of the Department of Interior's
Water for Energy Committee. The function of this committee is to study water
requirements and availability for development of coal and oil shale deposits
in Colorado, Utah, Wyoming, New Mexico and Arizona.

The report includes discussion on the following topics:

the water supply situation;
chemical augmentation of water supply through weather modification;
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increased use of air cooling in lieu of water cool irv; for eYlCY'~y
production;

the purchase of agricultural water rights by energy interests;
demands for water for other uses (municipal, industrial, agri­
cultural and environmental);
Indian water rights; and

water requirements for federal lands in relation to other water
needs in the area.

Copies of the report are available through the Bureau of Rec l amc t l on t s
Office of Public Affairs, U.S. Department of Interior, Washington, D. C. ~OL40

and the Engineering and Research Center, Denver, Colorado.

RESEARCH REVIEW

Project Title: "Disposal of Cattle Feedlot Runoff on Agricultural Land"

Principal Investigator: Howard D. Wittmuss, Associate Professor
Dept. of Agricultural Engineering

The objectives of this project are: (1) to determine the maximum sus­
tained level of cattle feedlot runoff which can be applied to cropped land
without pollution of soil, surface water or groundwater; (2) to determine the
magnitudes of pollution of soil, surface water and groundwater which can re­
sult from high application rates of cattle feedlot runoff on cropped land;
and (3) to determine changes in the physical and chemical properties of the
soil resulting from high rates of cattle feedlot runoff on cropped land.

Results to date indicate beef cattle effluent can be disposed of on corn
fields by sprinklers at the rate of 20 inches per year and derive maximum
benefit from the effluent as fertilizer. At that application level, all the
needed crop nutrients are supplied and there does not appear to be any serious
production, runoff, intake or groundwater contamination problem. Corn yields
were highest on the w~ter irrigated and fertilized plots indicating some yield
suppression by effluent on the plant leaves or unfavorable nutrient balance
in the soil as a result of effluent application.

Corn was planted in grass sod both fertilized and unfertilized for the
last two years. Ten applications ranging from 0 to 30 inches of water or ef­
fluent were applied to the different plots. Soil moisture, soil density, soil
chemical analysis, effluent analysis, deep percolate analysis. grain and forage
yields, and crop chemical analysis data were collected.

An automatically controlled sprinkler effluent application system has
been designed for installation in connection with the feedlot system at the
Mead Field Laboratory. The system will be demonstrated to farmers and feeders
as a low cost and low labor requirement system for disposir.g of effluent.
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PUBLICATIONS RECEIVED BY THE INSTITUTE

N~mRI LI BRARY

1. Hydrologic Atlas of Utah, Roland W. Jeppson. Gaylen L. Ashcroft, A. Leon
Huber, Gaylord V. Skogerboe, Jay M. Bagley, Utah Water Research Laboratory,
Utah Agricultural Experiment Station, Utah State University, in cooperatinn
with Division of Water Resources, Utah Department of Natural Resources,
November 1968.

2. Biological Effects in the Hydrological Cycle, Proceedings of the Third
International Seminar for Hydrology Professors. Department of Agricultural
Engineering, Agricultural Experiment Station, Purdue University, West
Lafayette, Indiana, July, 1971.

3. Northern Great Plains Resource Program - Draft Report, The Northern Great
Plains Resources Program Staff, Denver, Colorado and Washington, D.C.,
September 1974.

4. Recent Research in Climatology - Proceedings of a Conference, Harmon Craig,
Committee on Research in Water Resources, University of California, Water
Resources Center, March 25-26, 1957.

5. A Compendium of Experimental Data for Corn, Wheat, Cotton, and Sugar Beets
Grown at Selected Sites in the Western United States and Alternative Pro­
duction Functions Fitted to These Data... A Special Research Report, Roger
W. Hexem, Earl O. Heady, Metin Caglar, Center for Agricultural and Rural
Development, Iowa State University, 578 East Hall, Ames, Iowa, June 1974.

6. Water Quality Criteria 1972. The Environmental Protection Agency, Washington,
D,C., March 1973.

7. Analysis of Unsteady Flow Toward Artesian Wells by Three-Dimensional Finite
Elements. Yang H. Huang, Shen-Jyh Wu, University of Kentucky, Water Resources
Research Institute, Lexington, Kentucky, 1974.

8. Energy and Agriculture: Research Implications - Seminar Proceedings, Loyd
Fischer, Arlo Biere. North Central Regional Strategy Committee on Natural
Resource Development, October 1973.

9. Annual Repor-t 1973, Agassiz Centre for Water' Studies, University of Manitoba.

10. Powers of the State of Kentucky in Implementing an Effluent Tax as a Part of
an Interstate Ohio River Basin Water Pollution Control Program, Anita l. Morse,
Edward Zeigler, University of Kentucky, Water Resources Research Institute,
Lexington, Kentucky, September 1974.

11. An Assessment of Remote Sensing Applications in Hydrologic Engineering,
Robert H. Burgy. V. Ralph Algazi, The Hydrologic Engineering Center, Corps
of Engineers, U.S. Army, 609 Second Street, Davis, California. September 1974.

12. Comment on the National Water Commission Review Draft, William Whipple~ Jr.,
Reprinted from the Water Resources Bulletin. American Water Resources Association
Vol. 9, No.1, February 1973.

13. Financing the Energy Industry, Jerome E. Hass, Edward J. Mitchell, Bernell K.
Stone, with assistance from David.H. Downes, Ballinger Publishing Company)
Cambridge, Massachusetts, 1974.



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.
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Summaries of Foreign Government Envir'onmental Reports - Number 12, August 1973,
and Number 13, September 1973, U.S. Environmental Protection Agency, Washington,
D.C.

A Systematic Evaluation of Environmental Perceptions, Optimum Preferences.
and Trade-off Values in Water Resource Analysis, Dilip Pendse, J. B. Wyckoff.
Water Resources Research Institute. Oregon State University, Corvallis,
Oregon and Water Resources Research Center, University of Massachusetts.
Amherst, Massachusetts, September 1974.

Identification of Publics in Water Resources Planning, Gene E. Willeke,
Department of City Planning, in cooperation with Environmental Resources
Center, Georgia Institute of Technology, Atlanta, Georgia. September 1974.

Analysis of Urban Land Treatment Measures for Flood Peak Reduction, Alan M.
lumb, James R. Wallace, l. Douglas James, School of Civil Engineering, in
cQ~peration with Environmental Resources Center, Georgia Institute of Tech­
nology, Atlanta, Georgia, June 1974.

Graphic Display of Three-Dimensional Surfaces User's Manual, D. R. Fripdr1cns,
Battelle, Pacific Northwest Laboratories, Richland, Washington, 1972.

Models and Methods Applicable to Corps of Engineers Urban Studies,"J. W. Brown,
M. R. Walsh. R. W. McCarley, A. J. Green, Jr., H. W. West, U.S. Army Engineer
Waterways Experiment Station, Hydraulics Laboratory, Vicksburg, Mississippi,
August 1974.

Capacity of Water-Based Recreation Systems - Part II: A Systems Approach
to Capacity Analysis. Gordon A. Hammon, Harold K. Cordell, Lewis W. Moncrief,
M. Roger Warren. Richard A. Crysdale, John Graham, Water Resources Research
Institute of the University of North Carolina, 124 Riddick Building, North
Carolina State University, Raleigh. North Carolina, July 1974, Report No. 90.

Proceedings of a Conference on Public Participation in Water Resources Planning
and Management, James M. Stewart, Editor, Water Resources Research Institute
of the University of North Carolina, 124 Riddick Building, North Carolina
State University, Raleigh, North Carolina, June 19-20, 1974, Report No. 95.

Methods for Transferring Water Resources Research Findings to Practicing
Engineers, James C. Lamb, III, Water Resources Research Institute of the
University of North Carolina, 124 Riddick Building, North Carolina State
University, Raleigh. North Carolina, June 1974, Report No. 96.

Proceedings - Synlposium on Water Resources Needs Facing the District of Columbia
Water Resources Research Center, Washington Technical Institute, Washington, D.C
June 20, 1974.

Summary of Abstracts, Outlines and Time Schedules for the Nebraska Water Plan
Current as of October 1969, Nebt'aska 5011 and Water Conservation Commission.

Development and Management of Ground Water in Relation to Preservation of
Desert Pupfish in Ash Meadows, Southern Nevada, R. L. Bateman, A. L. Mindling,
R. L. Naff, Center for Water Resources Research, Desert Research Institute,
University of Nevada System, Reno, Nevada, February 1974.

Coordination Directory for Planning Studies and Reports, United States Water
Resources Council, Suite 800, 2120 L Street, N.W. Washington, D.C., August
1971.
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c. Y. THOMPSON LIBRARY

1. Influence of Recharge Basins on the Hydrology of Nassau and Suffolk Counties.
Long Island, New York, G. E. Seaburn, D. A. Aronson, Geological Survey Water­
Supply Paper 2031, United States Government Printing Office. Washington. D.C.

2. The Effects of Variations in Turbidity on Cycles of Planktonic and Benthic
Organisms in Flood Control Reservoirs of Northern Mississippi, Y. J. McGaha,
John P. Steen, Water Resources Research Institute, Mississippi State Univer­
sity, Mississippi State, Mississippi, July 1974.

3. Establishing Markets for Water Quality, Andy H. Barnett, Russell D. Shannon,
Bruce Yandle, Jr., Water Resources' Research Institute, Clemson University,
Clemson, South Carolina, June 1974.

4. Economic Effects of Subsidies for Waste Abatement, Hugh H. Macaulay, Water
Resources Research Institute, Clemson University, Clemson. South Carolina,
May 1973.

5. Application of Boundary-Layer Theory to Dispersion in Well-Mixed Estuat';es,
Gary D. Kuhn, Jack N. Nielsen. Nielsen Engineering and Research, Inc., 510
Clyde Avenue, Mountain View, California, September 1974.

6. Federal Supply Catalog for Civil Agencies - Descriptive and Management Data
List, Change Bulletin 2, Defense Supply Agency, October 1974.

7. Spatially Varied Subcritical and Supercritical Flow in Gullies, T. Y. Kao,
University of Kentucky, Water Resources Research Institute, Lexington,
Kentucky, September 1974.

8. Livestock and the Environment, Ralph H. Ramsey, Office of Research and
Development, U.S. Environmental Protection Agency, Washington, D.C., April
1974.

9. Coastal-Estuarine and Nearshore Processes, Evelyn Sinha, Bonnie McCosh,
Ocean Engineering Information Service, LaJolla, California, prepared for
Water Resources Scientific Information Center, Office of Water Resources
Research, U.S. Department of the Interior, Washington, D.C., June 1974.

10. Regional Governmental Arrangements in Metropolitan Areas: Nine Case Studies,
C. J. Hein, Joyce M. Keys, G. M. Robbins, Office of Research and Development,
U.S. Environmental Protection Agency, Washington, D.C., January 1974.

11. Development of a 'Monthly Municipal Technology Bulletin, ~1rs. Dorothy A. Sandoski
Office of Research and Development, U.~. Environmental Protection Agency,
Washington, D.C., May 1974.

12. The Integrated Multi-Media Pollution Model, Inja K. Paik, John Harrington, Jr.
F. W. McElroy, Office of Research and Development, Environmental Protection
Agency, Washington, D.C., February 1974.

13. Pollutional Problems and Research Needs for an Oil Shale Industry, Fred M.
Pfeffer, National Environmental Research Center, Office of Research and
Development, U.S. Environmental Protection Agency, Corvallis, Oregon,
June 1974.

14. Crit que of Role of Time Allocation in River Basin r'1odel, Philip G. Hammer, Jr.,
Wash ngton Environmental Resea"ch Center, Office of Research and Development.
U,S. Envi ronmenta1Protect i on Agency, Washi nqtcn , D. C, Sept.ember , 1973.
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15. Reconnaissance of the Flushing Characteristics and Water Quality in Coastal
Canals of the Gulf of Mexico, Oscar L. Paulson, Jr., George F. Pessoney,
Larry M.assey, Danny Weaver, Water Resources Research Institute, Mississippi
State University, Mississippi State, Mississippi, July 1974.

16. Models of Soil Loss, Land and Water Use, Spatial Agricultural Structure, and
the Environment, Kenneth J. Nicol, Earl O. Heady, Howard C. Madsen, The Center
for AgricuHural and Rural Development, Iowa State University, Ames, Iowa,
July 1974.

17. Animal Waste Conversion Systems Based on Thermal Discharges, L. Boersma,
E. W. R. Barlow. J. R. Miner, H. K. Ph-inney, Agricultural Experiment Station,
Oregon State University, Corvallis, Oregon, September 1974.

lB. Sodium, Potassium, Calcium, and Magnesium Content of Northwest Arkansas Rain
Water in 1973 and Trace Metal Analyses of 1974 Rains, G. H. Wagner, R. W.
Holloway, Arkansas Water Resources Research Center, Publication No. 25.
September 1974.

19. Effect of Mosquito Control Chemicals on Aquatic Fauna, J. L. Lancaster, Jr.,
M. V. Meisch, Water Resources Research Center, University of Arkansas,
Fayetteville, Arkansas, Technical Completion Report, Project A-01B-ARK, 1974.

20. Limnological, Ichthyological, and Parasitological Investigations on Arkansas
Reservoirs in Relation to Water Quality, Carl E. Hoffman, Raj V. Kilambi,
David A. Becker, Arkansas Water Resources Research Center, University of
Arkansas, Fayetteville, Arkansas, Publication No. 22, 1974.

21. Ground-Water Levels in New Mexico, 1971, J. D. Hudson, Basic Data Report,
New Mexico State Engineer, Santa,Fe. New Mexico, 1974.

22. An Experimental Comparison of Thermal Discharges to a Waterway by a Single
Jet and by a Multiple Port Diffuser, John A. Payne, Joseph A. Schetz,
Virginia Polytechnic Institute and State University, Blacksburg, Virginia,
September 1974.

23. Cost of Developing Ground Water in the Pat Harrison Waterway District,
Mississippi, David J. Etzold, D. C. Williams, Jr., Modena Guice, Water
Resources Research Institute, Mississippi State University, Mississippi
State, Mississippi, July 1974.

24. Effect of a Hypolimnion Discharge on Growth of Bluegill (Lepomis Macrochirus)
in the Savannah River, Georgia, Richard G. Dudley, Robert T. Golden, School
of Forest Resources, University of Georg'ia, Athens, Georgia, in cooperation
with the Environ~ental Resources Center, Georgia Institute of Technology,
Atlanta, Georgia, August 1974.

25. Soil-Water-Plant Relations Utilizing Divided Root Systems of Soybean, Burlyn
E. Michel, University of Georgia, Athens, Georgia in cooperation with the
Environmental Resources Center, Georgia Institute of Technology, Atlanta,
Georgia, July 1974.

26. Reservoir Project Reauthorization: Examples of Past Use and Analysis of
Application to Lake Lanier, Kenneth R. HOlley, Edward P. Kane, Environmental
Resources Center, Georgia Institute of Technology, Atlanta, Georgia, August,
1974.
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27. Recreational Reuse of Municipal Wastewater, Marcia Headstream, Dan M. Wells.
Robert M. Sweazy, Edgar D. Smith, Texas Tech University, Water Resources
Center, Lubbock, Texas, August 1974.

28. Metabolic Capabilities of Sulfur Oxidizing Bacteria and Their Role in Water
Pollution, M. I. H. Aleem, University of Kentucky, Water Resources Research
Institute, Lexington, Kentucky, 1974.

29. The Intrusion of Logging Debris into Artificial Gravel Streambeds, William F.
Garvin, Water Resources Research Institute, Oregon State University, Corvallis,
Oregon, September 1974.

30. History of Drainage Channel Improvement in the Vermilion River Watershed,
Wabash Basin, Ralph C. Hay, John B. Stall, University of Illinois, Water
Resources Center, 2535 Hydrosystems Laboratory, Urbana, Illinois, September,
1974.

31. Pollution Aspects of Catfish Production---Review and Projections, James C.
Barker, Jerry L. Chesness, Ralph E. Smith, Office of Research and Develorment,
U.S. Environmental Protection Agency, Washington, D.C., July 1974.

32. Design Parameters for Animal Waste Treatment Systems, T.B.S. Prakasam, R.C. LOE
P.Y. Yang, T.W. Scott, T.W. Bateman, Office of Research and Development, U.S.
Environmental Protection Agency, Washington, D.C., July 1974.

33. Two Nations, One Lake - Science in Support of Great Lakes Management, John O.
Ludwigson, Canadian National COnIDlittee for International Hydrological Decade,
c/o Environment Canada, Ottawa, Ontario, Canada, May 1974.

QUESTIONS AND INQUIRIES

Newsletter items and inquiries should be sent to: Jeanne Enevoldsen, Editor~

Nebraska Water Resources Research Institute, 212 Ag. Engineering Building-East
Campus 7R, University of Nebraska, Lincoln, Nebraska 68503; or phone (402) 472­
3307.

NEWSLETTER ITEMS SOLICITED

The Water Current Newsletter will publish, without charge, announcements,
programs for up-coming conferences, employment opportunities or other newsworthy
items on hydrology, water resources or related topics. To insure timely publi­
cation, submit items before the 25th of every month.
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