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Volume 6 Number 8 August 1974

GUEST EDITORIAL

by

Dayle Williamson, Executive Secretary
Ncebraska Natural Rosources Commission

MANDATORY VERSUS VOLUNTARY

How scon will soil ercsion become illegal? Many people are uptight ahout
this question because slewly but surely soil erosion is becoming iilegal acress
the country. A rumber of states have alrcady passed stiff laws to rcquive iard-
owners to hold topeoil in place.

The federal government is becoming increusinqu interestcd in the problem.
The Envircnmental Protection Pnonry has been given authority by Congress thraugh
P.L. ©2-500 to contral poliutants discharged into waters. Soil sea..art of
conrsa, tails into this category as it has been abcuaed of being tne "world's
greatact poliutant.”

For yoars, our local conservation districts with the technical assistance of
SCS, the fipancial assistance of ASCS and landowners participating cn a voluatary
basisz, have been attacking the nonpoint source pollution problem. The voluntary
appreach recerd ras been fair to good, btit will it stand in the Tuture? In
Nebraska, less than ore-third of the crop land has been adequataly tireated with
eros5ion control measures. Actually, during the decade of the seventies, we are
saeing many erosinn control practices being eliminated, due to the expansion of
irrigaticn end large-scale farming methods. The ercsion control picture con our
grass?ands is no betler

Much nneds to ke done in th2 scil sediment area. The national geals, as
espoused Tor swimmable waters by 1983, will call for tremendous sediment load
e”' tions.  Sediment contirol efforts will have to be carried out in vapid-fire
succession to mect tliese geals. FReseavch has led the way in developindg mathods
to reduce nonnsint source rawnrf to tcierable levels. Continuad close lizison
set be maintiined with recsarchers to assure ccst evaluation of an apnlied
erasuon conircl pregram,

As I 1nck at it, the chailenge of controlling sediment will require hercu-
leen efforts during the remzinirg part of this decade and on into th@ next. If
cuch efforts are rct put forth, mandatory erosion control measures will certainly

b2 »pon us.

NEBRASKA WATER RESOURCES RESEARCH INSTITUTE




ON THE HOMEFRONT
DEADLINES FOR RESEARCH PROPOSALS

Deadlines for filing research proposals for fiscal year 1976 with the
Water Resources Research Institute have been established. Matching grant
proposals must be received not later than September 15, 1974 and annual
allotment proposals not later than 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: Warren Viessman, Jr., Directcr, Water
Resources Research Institute, 212 Ag. Engineering Building, University of
Nebraska-Lincoln, 472-3307 or 3305.

NWRRI HOSTS RESEARCH IN ACTION CONFERENCE

The Nebraska Water Resources Research Institute is conducting a two-day
conference entitled "Research In 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.

Harren A. Hall, Acting Director of the Office of Water Research and Tech-
nology,will give the keynote address, "Action from Research."

The following topics have been chosen for discussion: The Need for
Effective 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.

For further information and registration form, please contact Dr. Warren
Viessman, Jr., Director, Nebraska Water Resources Research Institute, 212 Ag.
Engineering Building, East Campus, University of Nebraska, Lincoln, NE 68503 or
phone 402-472-3307 or 3305.

REGIONAL NEWS

DEC DIRECTOR NAMED

Daniel T. Drain of Columbia, Missouri has been named Director of the
Nebraska Department of Environmental Control. Mr. Drain succeeds J. L. Higgins.

Drain attended Purdue University for 2 years, received his AB in government
economy from Indiana University, was granted a one-year fellowship to Harvard
University's Center for International Affairs and received his MBA in marketing
ard finance from the University of Missouri.



He spent many years in the U.S. Navy as Chief of Staff of several forces
and as executive assistant to the Chief.of Navy-Personnel. While in the Navy,
he developed and promulgated regulations concerning air, water and noise
pollution for commands of up to 125 ships. He was responsible for pollution
control measures of 24 major shore station operations and for controls on oil
spills and other polluting discharges from afloat commands.

NEBRASKA RECEIVES DISCHARGE ELIMINATION PERMIT

The Environmental Protection Agency granted control of the National
Pollution Discharge Elimination System to Nebraska on June 12. This makes
Nebraska the eleventh state in the nation and first in Region VII to receive
this program.

Nebraska has assumed a leadership role in the fight against water pollu-
tion and this program will do much to improve the state's waters. A1l persons’
(excluding single family dwelling septic tanks), municipalities, industries
and other dischargers must apply for a permit.

The permit system was established under the Federal Water Pollution Con-
trol Act Amendments of 1972, and states were encouraged by EPA to assume the
program and operate at local levels. This system may reach the goal of "no
discharge of pollutants" by 1985. Permit holders must use the "best practicable
technology" by 1977 and the "best available techno]ogy" by 1983. Public
participation is required in the development, revision and enforrement of all
rules, regulations and programs.formed under this Act.

SEWAGE TREATMENT PLANT IN LINCOLN

Dorsey Laboratories, a manufacturer of pharmaceutical products in Lincoln,
Nebraska, produces about 10,000 gallons of wastewater daily which, after treat-
ment, are discharged into surface waters. In order to ensure maximum pollution
control when it enters surface waters, Dorsey has recently constructed a $200,000

sewage treatment plant.

.- The wastewater treatment plant first went on line in June of 1973. The
plant handles a complex water which has many sources including sanitary, food
preparation, industrial processing and laboratory waste.

The plant uses an aerobic process to treat wastewater which first enters
a comminutor to pulverize the solids and then goes to a flow equalization tank
which balances the flow rate. The wastewater is pumped over a high-rate syn-
thetic media trickling filter. A portion of the wastewater is next drawn off
and passed through the activated sludge unit of the treatment system (with the
remainder being recirculated over the trickling filter). After chlorination the
effluent passes through a sand filter and is then discharged into a ditch which
flows into Salt Creek. Excess sludge is disposed of onto dry1ng beds and spread
onto the grounds as a soil conditioner.

~ In order to continue discharging into a state stream, Dorsey obtained an
NPDES permit which was issued on June 7, 1974.



NEBRASKA DROUGHT

Concern about falling groundwater levels in the heavily irrigated agri-
cultural counties of Nebraska and the public's assumption that "the state's
water supplies are inexhaustible" was expressed by Governor J. J. Exon after
a tour of farms in the Upper Big Blue River Basin. The region is suffering
from drought conditions which have aggravated declining groundwater supplies
and focused attention on the need for more comprehensive water planning.

Farmers in York County are reporting reduced projection from water wells,
with Tevels dropping about one-half foot annually. Conditions are better in
Phelps County, where the Central Nebraska Public Power and Irrigation District
has been recharging aquifers with seepage from about 600 miles of surface
irrigation canals in the area. The switch from surface irrigation to pump
irrigation is said to have brought the groundwater withdrawals and recharge
into equilibrium.

SOUTH_DAKOTA SEEKS ADDITIONAL MISSOURI RIVER BENEFITS

At the Missouri River Basin Commission's meeting on August 7, 1974, South’
Dakota's Governor Richard Kneip said, "There are still considerable benefits
South Dakota could derive from the Missouri River. South Dakota now supports
some 32 million acre-feet of water in the four main-stem reservcirs. This
represents enough water to place eight inches on every acre in.the state. Some
508,000 acres of Missouri River Valley lands were utilized in storage of this
water. The state has gained considerable benefits from this water storage and
development, but there are considerable benefits that could be derived. Some
of those benefits could flow from increased irrigation in the state, be it com-
pletion of the Oahe Irrigation Unit or other projects along the Missouri River.
Additional benefits could flow to South Dakotans from increased utilization of
the stored water for small community and rural water system use. Thus, the
challenge to you people as planners and engineers in the .various federal and
State agencies is how to effectively utilize the resources available to provide
benefits to the general public."

Regarding marketing of water from the main-stem reservoirs for industrial
use, the Governor raised the question, "If we are to provide water to develop
the coal resources for regional and national energy needs, are we going to swap
one crisis - energy - for a future crisis in water and food production?"

The Governor also discussed problems in the James River Basin in South
Dakota. He said, "As you know, South Dakota has requested a Level B type study
in the James River Basin. Recent action on the part of Senators McGovern and
Abourezk has resulted in a write-in clause in the public works appropriation
bi1l to provide $400,000 to initiate this study. If these funds are retained
through the House-Senate Conference session and the Administration does not
impound such funds, we could easily be in the midst of initiating a major study
early this fall." MRBC would conduct the study when and if it is approved.

MAIN-STEM WATER MARKETING

States in which main-stem Missouri reservoirs are located would be preferred
customers in the marketing of water from those reservoirs, according to recom-
mendation of a regional ad hoc committee appointed by Washington officials to
examine industrial water marketing policy relative to energy development.



The special four-man committee on water marketing was formed about six
months ago with members representing the Department of the Interior, the Army
Corps of Engineers, the Missouri Basin states and chaired by John W. Neuberger,
chairman and federal coordinating officer of the Missouri River Basin Commission.

Under the committee recommendations, states would have the first option on
the federal reservoir water at a whoiesale charge per acre-foot yet to be agreed
upon. States could then retail the water to industries under their own pro-
cedures.

The ad hoc committee proposal further recommended that the user charge to
the states be the same from all six of the main stem reservoirs--Fort Peck,
Garrison, Oahe, Big Bend, Fort Randall and Gavins Point--and that the charge
be subject to renegotiation at five-year intervals during the 1ife of a long-
term contract. The committee agreements were limited to provision of industrial
water supply directly from the six named Missouri River main-stem reservoirs.
The committee did not make recommendations regarding municipal water supply or
supplies from tributary reservoirs. :

While the maximum amount of water which can be made available for upstream
consumptive uses has not been determined, it was agreed that three million acre-
feet could be provided annually as an assured supply of water for industrial
purposes while continuing to provide water for all other anticipated beneficial
consumptive uses.

The ad hoc committee did not recommend solutions to two of the major water
marketing issues -- the federal marketing agent or the exact industrial water
charge. With regard to the charges for industrial water, the report indicates
that general agreement has been reached that the price should be at least
sufficient to cover hydropower revenue losses and the increased administrative
and environmental costs incident to the industrial water marketing program,

The committee report has been transmitted to Washington for consideration.

FEDERAL HIGHLIGHTS

OWRR REQRGANIZED

The Office of Water Resources Research and the Office of Saline Water have
been combined into an Office of Water Research and Technology. OWRT will ad-
minister the federal side of the state water resources research institute pro-
gram. The reorganization is a consolidation of water research programs under
Assistant Secretary Horton in pursuit of the 1973 recommendations of the Nation-
al Water Commission. It is not expected to effect operations of state water
research institutes. &

Warren A. Hall has been appointed Acting Director of OWRT and J.W. 0'Meara,
Acting Associate Director. In addition, provision has been made for five
assistant directors for administration, planning and evaluation, research,
development and scientific and technical information.
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ERTS BEGINS THIRD YEAR IN ORBIT

Designed to last only one year, NASA's first experimental Earth Resources
Technology Satellite (ERTS-1) began its third year in orbit last July 23.

Some of the more dramatic accomplishments of ERTS-1 include the discovery
of uncharted lakes in Bolivia, the detection of deeply buried fault lines in
Ebe United States, and mapping the extensive 1973 flooding of the Mississippi

jver.

The U.S. Geological Survey in the Department of the Interior is the largest
recipient and user of ERTS-1 data. USGS manages Interior‘s EROS (Earth Resources
Observation Systems) program and the EROS Data Center at Sioux Falls, South
Dakota. EROS is aimed at applying ERTS-1 imagery and other space and high-
altitude images and data to a wide variety of natural resource, environmental and
other earth science studies and projects.

Dr. V.E. McKelvey, Director of the Geological Survey noted that: "ERTS-1
and related remote-sensing techniques are enabling us to make wiser decisions
on how to use and conserve our dwindling supplies of natural resources, to
locate new deposits of o0il and minerals, to inventory our crops and forestland,
to make better use of our land and to protect our environment."

Significant results from studies of ERTS-1 images include:

~--Aiding in locating areas of potential petroleum and mineral deposits
by identifying surface features that provide clues to the location of deposits.

--Spotting areas to drill for groundwater.

- ~-Identifying major linear and curvilinear surface features and features
and fault lines. Benefits of this include siting nuclear powerplants and other
facilities in areas where they would not likely be damaged by earthquakes.

--Mapping of floods, permitting better design and planning of flood control
measures. In an unexpected dividend discovered during the 1973 Mississippi
River flooding, scientists can measure the extent of flooding from ERTS images
taken after the water has started to recede. This is possible because the
soaked and water-damaged flood areas show up as a different shade of color
on the ERTS images than areas which were not inundated.

--Revising maps to correct original charting or surveying errors, as well:
as natural surface changes that have occurred since previous maps were prepared.
For example, ERTS-1 discovered previously unknown lakes in Bolivia between the
Andes Mountains and the Amazon River Basin. It also found map errors and changes
in river channels and islands in the United States.

--Monitoring receding icecaps, especially in Iceland where grazing land-is
economically important to an island nation with limited farm and rangeland.
This permits farmers to quickly fertilize and seed land previously covered by
ice rather than waiting for natural re-vegetation.



--Surveying sea and lake ice to reduce hazards to shippihg and permit more
efficient routing of ships.

--Cheéking rangeland conditions to permit more efficient grazing and meat
production, particularly on leased federal lands where a large percentage of
domestic beef cattle spend part of their lives.

--Spotting sediment, o0il slicks and other visible pollution in water.

ERTS-1, using solar panels for power, transmits its data directly to NASA
receiving stations at Goldstone, California; Fairbanks, Alaska; and the Goddard
Space Flight Center at Greenbelt, Maryland when the satellite is in direct
line-of-sight contact with these stations. Canada and Brazil have one
receiving station each, and several other nations have expressed an interest in
building their own stations.

A Video tape recorder is used to record images when the satellite is not
in direct 1ine-of-sight contact with these stations, and the taped data is later
relayed when ERTS-1 makes nighttime passes over the United States.

ERTS-1 also serves as a relay station that picks up signals from scattered
and remotely located ground data collection platforms and retransmits this data
on hydrologic, seismic and volcanologic conditions to the NASA receiving sta-
tions.

Copies of all ERTS-1 images are sent to Interior/Geological Survey's
EROS Data Center in Sioux Falls, South Dakota where they are processed, cata-
loged and made available to all users.

SIROTHERM - AN AUSTRALIAN DEVELOPMENT FOR PURIFYING WATER

Sirotherm is a water purifying process developed jointly by the Australian
Commonwealth Scientific and Industrial Research Organization (CSIR0) and the
Imperial Chemical Industries (ICI) of Australia, which holds the license for
its manufacture and sale.

The engineering techniques involved are simple and reliable with low-energy
requirements. Basically, the process consists of pumping pre-treated brackish
water through a column of small resin beads where most of the dissolved salts
are absorbed. When the resin is saturated with salt, it is regenerated by
washing with hot water. The resin bed is then cooled and the cycle repeated.
The process is capable of bringing a salinity rate of 1000 to 1200 parts per
million down to a drinkable 500 and accomplishing this at a rate of 50 thousand
to 50 million gallons a day. (Fifty-million gallons a day is enough water to
supply a city of half a million people).

The difference in Australia's method lies in the resin beads. In other
ion exchange demineralization processes, expensive acids and alkalies are
needed to free the resin beads of impurities. CSIRO has invented a resin which
can be regenerated by a simpler and cheaper method of washing with hot water.

For further information contact: Mr. T. J. Sweeny, Technical Sgrvice
Manager, ICI Australia Ltd., P.0. Box 4311, Melbourne, 3001, Australia.



"PURPOSE, POLICY AND OBJECTIVES"

The Water Resources Council (WRC) has released a statement entitled
"Purpose, Policy and Objectives of the U.S. Water Resources Council" to guide
the WRC's development and implementation of policies, programs and activities.
The statement of purpoSe sets forth the broad framework and legislative basis
for the Council's functions and activities. The statement of policy is a
summary of the criteria, assumptions and activities that will guide and carry
out implementation of the purpose of the WRC. The statement of objectives
sets out a schedule of desired specific accomplishments and activities for the

. relative near-term future.

Copies of the statement are available from the Water Resources Council,
Washington, D.C. 20037.

CONFEREMNCES
SHORT COURSE: OCEAN ENERGY SYSTEMS

The University of Miami School of Engineering and Environmental Design
in cooperation with the National Science Foundation, National Sea Grant College
Program and the National Academy of Engineering is sponsoring a course on ocean
energy systems. The conference will be held September 22-26, 1974 in Washington,
D.C.

Topics to be discussed include the ocean as an energy resource, ocean cur-
rent systems, ocean wave systems, economics of unconventional energy sources,
ocean wind systems, ocean thermal systems, storage and transmission and alternate
systems design and analysis.

The objective of the conference is to provide participants with working
knowledge of a reference to ocean engineering fundamentals which are appli-
cable to ocean energy systems. Arrangements have been made for particjpants
to receive university credit for attending the course. Each student will re-
ceive a certificate upon completion of the four-day program.

The tuition is $300 ($275 for MTS students). The fee includes course
materials, syllabus, luncheon and a copy of the proceedings. For furthgr in-
formation, write: Marine Technology Society, 1730.M Street, N.W., Washington,
D.C. 20036. Ny

ASAE SYMPOSIUM IN CHICAGO

The American Society of Agricultural Engineers (ASAE) is planning the
National Home Sewage Disposal Symposium at Chicago's Conrad Hilton on December
9-10, 1974. The objective is to exchange information and discuss problems
associated with the design, operation and regulation of individual home sewage

disposal systems.

The proceedings will provide a "state-of-the-art" summary of current
knowledge, equipment, maintenance and installation methods. The complete program
will be available August 1, 1974 from ASAE Headquarters, 2950 Niles Road,

St. Joseph, Michigan 49085.



CONCEPTS OF GROUMDWATER MANAGEMENT

The Department of Water Science and Engineering of the University of
California, Davis, and the University of California later Resources Center are
co-sponsoring “Concepts of Groundwater Management," scheduled for six full-day
sessions October 31, November 1 and 2 and November 14, 15, and 16, 1974, on
the Davis campus of the University of California.

This course is designed for technical and management personnel of consulting
firms, water districts, local, state and federal agencies and others who are
interested in groundwater utilization and management. It will cover the funda-
mentals of groundwater including technical principles and emerging concepts of
management. Instruction will be by individuals active in groundwater in the
California Department of Water Resources, water districts, and water well con-
tracting, as well as by University faculty and staff specialists.

The course will deal primarily with groundwater in California with emphasis
on: the geology and occurrence of groundwater, including basic concepts,
technical terms, methods of exploration; groundwater hydrology, including
determination of aquifer characteristics by direct and indirect methods, and
groundwater systems, artificial recharge, sea water intrusion, land subsidence,
and the legal, economic, and institutional aspects of conjunctive use of ground-
water with surface water supplies.

For further information, write Joe Scalmanini, Department of Water Science
and Engineering, University of California, Davis, California 95616, or phone
(916) 752-0453.

PUBLICATIONS

"WATER AND THE ENVIRONMENTAL CRUNCH" - PROCEEDINGS

Princeton University has announced the availability of the proceedings of
a conference entitled "Water and the Environmental Crunch." The conference
was held at Princeton on April 25-27, 1973.

Contents include environmental aspects of water resources, industry at
grips with the water problem, approaching future water problems through research
and planning for the future.

The paperback edition conta{ns 205 pages and is available for $7.§0 from
the Princeton University Conference Office, 5th Floor, New South Building,
Princeton University, Princeton, New Jdersey 08540.

EMPLOYMENT OPPORTUNITIES ‘

NEBRASKA COMMISSION SEEKS ENGINEER

The Natural Resources Commission of Nebraska has an opening for a water
resources engineer. Reguirements include a B.S. or M.S. degree, knowledge of
sanitary engineering, hydrology, wastewater sources and treatment, stream and
lake water quality parameters and interactions, groundwater and math modeling.
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The tasks involve preparation of river basin water quality management plans;
reviewing plans and projects concerning water rescurces, water quality and
water development; application of math modeling to stream water quality and
flow characteristics; interagency coordination and public appearances.

For further information, contact: Gayle H. Lewis, P.E. Chief, Planning
Division, Nebraska Natural Resources Commission, 7th Floor, Terminal Building,
Lincoln, NE 68508 or phone 402-471-2081.

-RESEARCH REVIEW

PROJECT TITLE: “"Alternatives in Area Management of Groundwater"

PRINCIPAL INVESTIGATOR: Loyd K. Fischer
Department of Ag. Economics

The objectives of this project are: (1) to determine the economic con-
sequences of alternative patterns, rates and intensities of groundwater develop-
ment; and (2) to develop proposals for alternative courses of public action
with respect to groundwater.

Research is being conducted on several aspects of the problems associated
with the absence of a legal and administrative framework for the development
and utilization of groundwater as follows:

(1) Projections are being made of the expected development of
groundwater in various areas of Nebraska and the physical
consequences of such development.

(2) A comparison is being made of the conseguences, in terms of
total net benefits derived over time from a groundwater aquifer,
between the rapid exploitation associated with the "rule of
capture" and management of the aquifer as a single decision-
making unit.

(3) An analysis is being made of the Rural Water District as a
mechanism for providing domestic water supplies to farms and:
other rural residents. Included is a comparison of the cost
of water provided by a community water system and water from
individual farm water systems.

(4) Water laws and administrative systems of Arizona, New Mexico
and Southern California are being appraised with reference to
possible applicability to situations in Nebraska. :

(5) Various state and local administrative systems are being analyzed
in terms of their utility in the administration of water law.
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Preliminary project findings include:

(1) Present levels and trends of development of pump irrigation
will result in economic exhaustion of a significant portion
of the state's groundwater aquifers within two decades. . Such
overdevelopment results in substantially less than maximum
potential net benefits being derived.

(2) 1In the Sandhills of Nebraska, not water, but a scarcity of tracts
of land physically suitable for irrigation appears to be the
limiting factor in irrigation development. Potential problems
do exist in this as well as other areas from the development for
irrigation of tracts not physically suitable.

(3) In a number of areas of the state other than the Sandhills,
neither present nor anticipated demands for groundwater appear
likely to exceed the available supply in the foreseeable future.

Limitations on development or use of groundwater necessarily involve the
allocation of rights to the water among uses and users. However, unless the
rules and regulations established to accomplish the allocation are well-designed
and administered, the consequences will 1ikely be a reduction, not an improve-
ment, in the efficiency of water use. The institutional frameworks relative to
groundwater which will be developed in Mebraska and elsewhere in the next few
years, will be no better than the information possessed by those who devise and
establish the legal and administrative systems.

PUBLICATIONS RECEIVED BY THE INSTITUTE

NWRRI LIBRARY

1. Problems in Modeling Urban Watersheds, Murray B. McPherson, William J.
Schneider, llater Resources Research, Volume 10, No. 3, June 1974.

2. \later and the Environmental Crunch, W.E. Benini, R. D. Varrin, G. F: Pinder,
R. C. Axtmann, The Princeton University Conference, New South Building,
Princeton University, Princeton, New Jersey, May 1974.

3. Role of HWater in Urban Planning and Management - Geological Survey Circular
601-H, William J. Schneider, David A. Rickert, Andrew M. Spieker, U.S.
Geological Survey, Washington, D.C.

4. Water Facts and Figures for Planners and Managers - Geological Survey
Circular 601-I, J. H. Feth, U.S. Geological Survey, Washington, D.C.

5. Extent and Development of Urban Flood Plains - Geological Survey Circular
601-d, Hilliam J. Schneider, James E. Goddard, U.S. Geological Survey,

Washington, D.C.

6. Improvement of Treatment of Focd Industry Waste, Sidney B. Tuwiner, Office
of Research and Development, U.S. Environmental Protection Agency.
Washington, D.C., May 1974.



10.

11.

12.

13.

14.

15.

16.

17.

18.
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Turbulent Diffusion in Liquid Jets: Final Report, Strong C. Chaung,
Victor W. Goldschmidt, Office of Research and Development, U.S. Environ-
mental Protection Agency, Washington, D.C., March 1974.

Activated Sludge - Bio-Disc Treatment of Distillery Wastewater, John L.
Thomas, Lawrence G. Koehrsen, Office of Research and Development, U.S.
Environmental Protection Agency, Washington, D.C., April 1974.

Evaluating later Reuse Alternatives in Water Resources Planning, A. Bruce
Bishop, Willaim J. Grenney, Rengasan Narayanan, Stanley L. Klemetson,

Utah Water Research Laboratory, College of Engineering, Utah State Univer-
sity, Logan, Utah, January 1974.

The Social Dimensions of Water-Resources Planning, Douglas H. Harris,
ANACAPA Sciences, Inc., 2034 De la Vina, Santa Barbara, California, March
1974.

Public Participation in Water Resources Planning and Decision-Making Through
Information-Education Programs: A State-of-the-Arts Study, Peggy J. Ross,
Barbara G. Spencer, John H. Peterson, Jr., Water Resources Research
Institute, Mississippi State University, Mississippi State, MS.

Sorption Kinetics - Part I: A Laboratory Investigation of Six Proposed
Rate Laws Using Batch Reactors, David W. Hendricks, Laxman G. Kuratti, Utah
Water Research Laboratory, College of Engineering, Utah State University,
Logan, Utah, July 1973.

Sorption Kinetics - Part II: Modeling Longitudinal Concentration Profiles
in a Packed Bed Reactor, David W. Hendricks, Utah Water Research Laboratory,
College of Engineering, Utah State University, Logan, Utah, July 1973.

The Demand for Agricultural Water in Utah, Mark H. Anderson, Jay C. Andersen,
John E. Keith, Calvin G. Clyde, Utah Water Research Laboratory, College of
Engineering, Utah State University, Logan, Utah, September 1973.

Computer Simulation of the Hydrologic and Salinity Flow Systems within the
Bear River Basin, Robert W. Hill, Eugene K. Israelsen, J. Paul Riley, Utah
Water Research Laboratory, College of Engineering, Utah State University,
Logan, Utah, November 1973.

A Method for Integrating Surface and Ground Water Use in Humid Regions,
Gert Aron, Thomas Rachford, John Borrelli, Walter Stottmann, The Pennsylvania
State University, University Park, Pennsylvania, February 1974.

A Preliminary Model of the Hydrologic - Sociologic Flow System of an Urban
Area, Wade H. Andrews, J. Paul Riley, Craig W. Colton, George B. Shih,
Malcolm B. Masteller, Utah Water Research Laboratory, College of Engineerirg,
Utah State University, Logan, Utah, April 1973.

Social, Economic, Environmental, and Technical Factors Influencing Yater
Reuse, A. Bruce Bishop, Suravuth Pratishthananda, John Keith, Craig Colton,
A. Berry Crawford, Utah Water Research Laboratory, College of Engineering,
Utah State University, Logan, Utah, December 1973.



19.

20.

22.

23.

24.

25.

26.

27.

28.

29.

30..
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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.

Temporary State Commission on the Water Supply Needs of Southeastern New
York ~ Southeastern New York-Water Supply Services-Facilities and Organi-
zation, Southeast Water Supply Commission, Albany, New York, March 18, 1574.

Applications of Linear Time Series Models and Stepwise Regression Models
To Selected Water Quality Data on the Connecticut River, Alan J. Gross,
Rebecca C. Galkiewics, Water Resources Research Center, University of
Massachusetts, Amherst, Massachusetts, November 1973.

Use of Models in Validation of Hydrologic and Related Data, Technical
Completion Report, Chester C. Kisiel, Lucien Duckstein, Hasan K. Qachu,
Department of Hydrology and Water Resources, The University of Arizona,
Tucson, Arizona, September 1973.

Evaluation and Implementation of Urban Drainage and Flood Control Projects,
Neil S. Grigg, Leonard R. Rice, Leslie H. Bothan, W. J. Shoemaker, Envirorn-
mental Resources Center, Colorado State University, Fort Collins, CO,

June 1974.

Metropolitan Water Intelligence Systems, Neil S. Grigg, John W. Labadie,
Harry G. Wenzel, Water Resource Systems Program, Dept. of Civil Engineering,
Colorado State University, Fort Collins, Colorado, July 1974.

Interregional Planning of Water Resources Allocations by Systems Analysis
Approach, J. K. Keith, J. C. Andersen, A. B. King, Mark H. Anderson, T. C.
Anderson, Calvin G. Clyde, Daniel H. Hoggan, Utah Water Research Laboratory,
College of Engineering, Utah State University, Logan, Utah, July 1974.

Report on the Framework Study - Appendix D, Land Inventory, Nebraska Natural
Resources Commission, June 1974.

A Q-Methodological Study of Attitudes Toward Water Resources and Implica-
tions for Using Mass Media in Dissemination of Water Research Results,
Richard L. Lee, Ph.D., Missouri Water Resources Research Center, University
of Missouri, Columbia, Missouri.

National Water Commission: A Review of Some Issues, Proceedings of a
Seminar Series, Peter M. Ashton, Editor, Virginia Water Resources Research
Center, Virginia Polytechnic Institute and State University, Blacksburg,

Virginia, July 1974.

Expro '75 -~ A Listing of Extramural Projects to be Funded in Fiscal Year
1975, Office of Research and Development, U.S. Environmental Protection

Agency, Washington, D.C., July 1974.

Water Quality Research Needs, William Whipple, Jr., Water Resources Re-
search Institute, Rutgers University, New Brunswick, New Jersey.



31.

32.

33.

34.

35.
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Directory of Water Resources Expertise, University of California Staff and
Faculty, University of California Water Resources Center, Davis, CA,
July 1974.

Survey of Lake Rehabilitation Techniques and Experiences, Russell C. Dunst,
Stephen M. Born, Paul D. Uttormark, Stephen A. Smith, Stanley A. Nichols,
James 0. Peterson, Douglas R. Knauer, Steven L. Serns, Donald R. Winter,
Thomas L. Wirth, Technical Bulletin No. 75, Department of Natural Resources,
Madison, Wisconsin, 1974.

A Selected Annotated Bibliography on the Analysis of Water Resource Systems,
Edited by Daniel P. Loucks, Water Resources Scientific Information Center,
Office of Water Resources Research, U.S. Department of the Interior,
Washington, D.C., July 1974.

Land Use Change Connected with a Small Flood Control Project, Duane B. Oyen,
Jerald R. Barnard, College of Business Administration, The University of
Iowa, Towa City, Iowa, July 1974.

Research Reports Supported by Office of Water Resources Research Under the
Water Resources Research Act of 1964, U.S. Department of the Interior,
Office of lWater Resources Research, Water Resources Scientific Information
Center, Washington, D.C., July 1973 - June 1974.

. Thompson Library

Paunch Manure as a Feed Supplement in Channel Catfish Farming, Robert C.
Summerfelt, Ph.D., S. C. Yin, Office of Research and Development, U.S.
Environmental Protection Agency, Washington, D.C., May 1974.

Water and Waste Management in Poultry Processing, Roy E. Carawan, William
M. Crosswhite, John A. Macon, Byron K. Hawkins, Office of Research and
Development, U.S. Environmental Protection Agency, Washington, D.C., May
1974.

State-of-the-Art: Uranium Mining, Milling, and Refining Industry, Don A.
Clark, National Environmental Research Center, Office of Research and
Development, U.S. Environmental Protection Agency, Corvallis, Oregon, June
1974.

Interaction of Land Use Planning and Regional Water Quality Management -
Conference Proceedings - May 22-23, 1973, Edward R. Kaynor, Editor, The
Water Resources Research Center, University of Massachusetts, Amherst, MA,
February 1974.

Pesticide Movement from Cropland into Lake Erie, Dr. Acie C. Waldron, Office
of Research and Development, U.S. Environmental Protection Agency, Washington
D.C.

Biologically Allowable Thermal Pollution Limits, W. Drost-Hansen, Dr. Anitra
Thorhaug, Office of Research and Development, U.S. Environmental Protection
Agency, Washington, D.C., May 1974.



A Study of How Water Quality Factors can be Incorporated into Water Supply
Apalysic, a report submitted to the U.S. Army Engineer Institute for Water
Resources, Kingman Building, Fort Belvoir, Virginia, by Evrnst & Ernst,
National Technical Information Service, U.S. Department of Commerce,
Springfield, Virginia, July 1973.

Development of On-Shore Treatment System for Sewage from Watercraft Waste
Retention System, James H. Robins, Arthur C. Green, National Environmental
Research Center, Office of Research and Development, U.S. Environmental
Protection Agency, Cincinnati, Ohic, July 1974.

Water Quality Criteria Data Book - Yolume 5 - Effects of Chemicals on
Aguatic Life, Homer T. Kemp, Robert L. Little, Verna L. Holeman, Ralph L.
Darby, Office of Research and Development, U.S. Environmental Protection
Agency, Washington, D.C., Septemher 1G73.

Temporary State Commission on the Water Supply Needs of Soputheastern New York -
Proceedings of Public Hearings, Southeast Water Supply Commission, Albany,
New York, December 15, 1973,

Temporary State Commission on the Water Supply Needs of Southeastern New York -
Proceedings State Agency Conferences, Southeast Water Supply Commission, Albany.
New York, November 1, 1972.

Temporary State Commission on the Water Supply Needs of Southeastern New York -
Scope of Public Water Supply Needs, Southeast Water Supply Commission, Albany,
New York, Movember 1, 1972.

Temporary State Commission on the Water Supply Needs of Southeastern New York
Compendium of Water Supply Studies, Southeast Water Supply Commission, Albany,
New York, August 1, 1972.

Temporary Siate Commission on the Water Supply Heeds of Southeastern New.York -
Proceedings Local Government Conferences, Southeast Water Supply Commission,
Albany, New York, December 1, 1972.

Temporary State Commnission on the Water Supply Needs of Southeastern New York -
Emerging Water Supply Technology, Southeast Water Supply Commission, Albany,
New York, March 1, 1973. '

Temporary State Commissicn on the Water Supply Needs of Southeastern New York -
Proceedings Special Confernesces, Southeast Water Suppiy Commission, Albany,
New York, May 1, 1973.

A Demonstration of Thermal Water Utilization in Agriculture, James W. Berry,
terman H. Miller, Jr., Office of Research and Development, U.S. Environmental
Protection Agency, Washington, 0.C., April 1974.

Combined Sewer Overflow Abatement Plan, Des Moines, Iowa, Peter L. Davis,
Frank Borchardt, Office of Research and Development, Environmental Protection
Agency, Washington, D.C., April 1974.

Hydrolegic Effects of Strip Coal Mining In Southeastern Montana - Emphasis:
One Year of Mining Near Decker, Wayne A. Van Voast, Montana College of
Mineral Science and Technology, Butte, Nontana, June 1974.
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26.

27.

28.

30.

32.

33.
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Systematic Development of Methodologies in Planning Urban Water Resources for
Mediun Size Communities - Economic and Environmentad Impacts of Surface

Runoff Disposal Systems, William L. Miller, Steven P. Erickson, Purdue Universit
Water Resources Research Center, West Lafayette, Indiana, December 1973.

Evaluation of Techniques for Algae Removal From Wastewater Stabilization Ponds,
E. Joe Middlebrooks, Donald B. Porcella, Robert A. Gearheart, Gary R. Marshall,
James H. Reynolds, and William J. Grenney, Utah Water Research Laboratory,
College of Engineering, Utah State University, Logan, Utah, January 1974.

Intermittent Sand Filtration to Upgrade Existing Wastewater Treatment Facilities.
Gary R. Marshall and E. Joe Middlebrooks, Utah Water Research Laboratory,
College of Engineering, Utah State University, Logan, Utah, February 1974.

Planning for Water Quality in the Bear River System in the State of Utah,
Utah Water Research Laboratory, Utah State University, Logan, Utah, March 1974.

Planning for Water Quality in the Virgin River System in the State of Utah,
Utah Water Research Laboratory, Utah State University, Logan, Utah, March 1974.

Planning for Water Quality in the Sevier River System in the State of Utah,
Utah Water Research Laboratory Utah State University, Logan, Utah, March 1974.

Negatively Buoyant Jets in a Cross Flow, Jerry Lee Anderson, Frank L. Parker,
Barry A. Benedict, Office of Research and Development, U.S. Environmental
Protection Agency, Washington, D.C., October 1973.

Demoristration of Three Recirculating Swine Waste Management Systems, J.
Ronald Miner, Thamon E. Hazen, Tichard J. Smith, G. Brent Parker, Office of
Tesearch and Development, U.S. Environmental Protection Agency, Washington,
D.C., December 1973. :

Saline Groundwaters Produced with 0i1 and Gas, A. Gene Collins, Office of
Research and Development, U.S. Environmental Protection Agency, Washington, D.C.
April 1974.

Storage and Disposal of Iron Ore Processing Wastewater, C. Robert Baillod,
George R. Alger, O0ffice of Research and Development, Environmental Protection
Agency, Washington, D.C., March 1974.

North Fork Alluvial Decontamination Project Hubbard Creek Reservoir Watershed,
Bi1ly L. Jacob, P.E., Office of Research and Development, U.S. Environmental
Protection Agency, Washington, D.C., April 1974.

Odors from Confined Livestock Production, J. Ronald Miner, Office of Research
and Development, U.S. Environmental Protection Agency, Washington, D.C.,
April 1974.

Wastewater Abatement in Canning Vegetables by IQB Blanching, Daryl B. Lund,
Office of Research and Development, U.S. Environmental Protection Agency,
Washingteon, D.C., April 1874.

Relationship Between Diameter and Height for the Design of a Swirl Concentrator
as a Combined Sewer Overflow Regulator, Richard H. Sullivan, Morris M. Cohn,
James E. Ure, F. E. Parkinson, George Galiana, National Environmental Research
Center, Office of Research and Development, U.S. Environmental Protection Agency,.
Cincinnati, Ohio, July 1974.



34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

Deepwater Pilot Plant Treatability Study, Delaware River Basin Commission,
P.0. Box 360, Trenton, New Jersey, Office of Research and Development,
U.5. Environmental Protection Agency, Washington, D.C., March 1974.

Conference on Recycling Treated Municipal Wastewater Through Forest and
Cropland, William E. Sopper, Louis T. Kardos, Office of Research and
Development, U.S. Environmental Protection Agency, Washington, D.C., March 1974.

The Determination of Zones of Intense Contribution to Stream Flow as Related to
the Concept of Partial Area Contributions, Vernon C. Bissell, Rcbert M. Ragan,
University of Maryland, Coliege Park, Maryland.

The Pine-Popple Rive Basin - Hydrology of a Wild River Area, Northeastern Wiscon:
Geological Survey Water-Supply Paper, Edward Oakes, Stephen J. Field, Lawrence
P. Seeger, U. S. Government Printing Office, Washington, D.C.

Water Availability in Central Wisconsin - An Area of Near-Surface Crystalline
Rock, E. A. Bell, M. G. Sherrill, Geological Survey Water-Supply Paper,
U.S. Government Printing Office, Washington, D.C.

Waste Water Treatment and Reuse in a Metal Finishing Job Shop, S. K. Williams
Company, Wauwatosa, Wisconsin, National Environmental Research Center, Office
of Research and Development, U.S. Environmental Protection Agency, Cincinnati,
Ohio, July 1974.

Low Winter Dissolved Oxygen in Some Alaskan Rivers, Eldor W. Schallock,
Frederick B. Lotspeich, National Environmental Research Center, Office of
Research and Development, U.S. Environmental Protection Agency, Corvallis,
Oregon, April 1974.

NTA and Mercury in Artificial Stream Systems, Henry J. Kania, Robert J. Beyers,
Office of Research and Development, U.S. Environmental Protection Agency,
Washington, D.C., February 1974.

Treatment and Recovery of Fluoride Industrial Wastes, Christian J. Staebler, Jdr.,
Office of Research and Development, U.S. Environmental Protection Agency,
Washington, D.C., March 1974.

Multielement Analysis of Environmental Samples by Spark Source Mass Spectrometry,
Charles E. Taylor, William J. Taylor, National Environmental Research Center,
Office of Research and Development, U.S. Environmental Protection Agency,
Corvallis, Oregon, January 1974.

Herbicide Runoff From Four Coastal Plain Soil Types, G.W. Bailey, A.P. Barnett,
W.R. Payne, Jr., C.N. Smith, National Environmental Resear:h Center, Office of
Research and Monitoring, U.S. Environmental Protection Agency, Corvallis,
Oregon, April 1974.

Elements in a Decision Framework for Planning the Allocation of Coastal Land
and Water Resources with Illustration for a Coastal Conmunity, Roger N. Allbee,
David A. Storey, Water Resources Research Center, University of Massachusetts,
Amherst, Massachusetts.
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53.
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Availability of Ground Water in the Lower Pawcatuck River Basin, Rhode Island,
Geological Survey Water-Supply Paper, U.S. uovernment Printing Office,
Washington, D.C.

A Tissue Enzyme Assay for Chlorinated Hydrocarbon Insecticides, Laurence K.
Cutkomp, Office of Research and Development, U.S. Environmental Protection
AGency, Washington, D.C., May 1974.

Proceedings Fourth National Symposium on Food Processing Wastes, National
Waste Treatment Research Program, Pacific Northwest Environmental Research
Laboratory, Environmental Protection Agency, Corvallis, Oregon, prepared for
National Environmental Research Center, Office of Research & Development,
U.S. Environmental Protection Agency, Corvallis, Oregon, December 1973.

Culturing and Ecology of Diaptomus Clavipes and Cyclops Vernalis, Andrew
Robertson, Carl W. Gehrs, Bryan D. Hardin, Gary W. Hunt, Office of Research
and Development, U.S. Environmental Protecticn Agency, Washington, D.C
April 1974.

Severity and Freguency of Drought in Mississippi,John C. McWhgrtgr,.WaFer
Resources Research Institute, Mississippi State University, Mississippi State,
Mississippi, July 1974.

An Evaluation of Subsurface Techniques for Aquifer Prediction in Comg]ex
Sedimentary Systems, Donald M. Keady, Ernest E. Russell, Thomas W. Lins,
Water Resources Research Institute, Mississippi State University, Mississippi
State, Mississippi, 1974. :

Color Removal and Sludge Disposal Process for Kraft Mill Effluents, Edg@r L.
Spruill, Jr., prepared for O0ffice of Research and Development, U.S. Environmenta
Protection Agency, Washington, D.C., February 1974.

Pesticide Transport and Runoff Model for Agricultural Lands, Norman H. Crawford,
Anthony S. Donigian, Jr., prepared for Office of Research and Development,
U.S. Environmental Protection Agency, Washington, D.C., December 1973.

Aguatic Invertebrate Recovery in the Clinch River Following Hazardous Spil]s
and Floods, John S. Crossman, John Cairns, Jr., Roger L. Kaesler, Virginia
Water Resources Research Center, Virginia Polytechnic Institute and State
University, Blacksburg, Virginia, December 1973.

Joint Construction Sediment Control Project, Water Resources Administration,
Burton C. Becker, Dwight B. Emerson, Michael A. Nawrocki, Off1ce of Research
and Development, U.S. Environmental Protection Agency, Washington, D.C.,
April 1974,

Feasibility of Emission Standards Based on Particle Size, L. J. Shqnnon,
P.G. Gorman, W. Park, Office of Research and Development, U.S. Environmental
Protection Agency, Washington, D.C., March 1974.

San Luis Unit - Technical Record of Design and Construction - Volume 1V,
United States Department of the Interior, Bureau of Reclamation, Denver,
Colorado, July 1974.



58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

~19~

Development of Field Applied DDT, K. H. Sweeny, J. R. Fischer, A, F. Graefe,
H. L. Marcus, D. H. W. Liu, Office of Research and Development, U. S.
Environmental Protection Agency, Washington, D.C., May 1974,

Removal of Phenois from Poiluted Waters, John S. Zogorski, Samuel D. Faust,
New Jersey Water Resources Research Institute, Rutgers University, The State
University of New Jersey, June 1974.

Computer Management of a Combined Sewer System, Curtis P. Leiser, National
Environmental Research Center, Office of Research and Development, U.S.
Environmehtal Protection Agency, Cincinnati, Ohio, July 1974.

Nitrogen and Phosphorus Losses from Agronomy Plots in North Alabama, Robert R.
Bradford, Office of Research and Development, U.S. Environmental Protection
Agency, Washington, D.C., April 1974.

Effects of Salt Marsh Impoundments on Mosquito Populations, Dr. Richard N.
Lasalle, Dr. Kenneth L. Knight, Water Resources Research Institute of the
University of North Carolina, 124 Riddick Building, North Carclina State
University, Raleigh, North Carolina, April 1974.

Environmental Statements and Water Resource Planning in North Carolina,
Maynard M. Hufschmidt, Water Resources Research Institute of the University
of North Carolina, 124 Riddick Building, North Carolina State University,
Raleigh, North Carolina, June 1974.

Treatment of Packinghouse Wastes by Anaerobic Lagoons and Plastic Media
Filters, Darrell A. Baker, Allen H. Wymore, James E. White, Office of
Research and Development, U.S. Env1ronmenta1 Protection Agency, Washington,
D.C., April 1974. :

Liquid Aerobic Composting of Cattle Wastes and Evaluation of By-Products,
Dr. Frank Grant, Mr. Francis Brommenschenkel, Jr., Office of Research and
Development, U.S. Environmental Protection Agency, Washington, D.C., May
1974.

Evaluation of Irrigation Scheduling for Salinity Control in Grand Valley,
Gaylord V. Skogerboe, Wynn R. Walker, James H. Taylor, Ray S. Bennett,
Office of Research and Development, U.S. Environmental Protection Agency,
Washington, D.C., June 1974.

Waste 011 Recycling and Disposal, Norman J. Weinstein, National Environmental
Research Center, Office of Research and Development, U.S. Environmental
Protection Agency, Cincinnati, Ohio, August 1974.

Economic Damages to Household Items from Water Supply Use, Dennis P. Tihansky,
Washington Environmental Research Center, 0ffice of Research and Development,
U.S. Environmental Protection Agency, Washington, D.C., July 1973.

Studies in Environment - Vol. V - Qutdoor Recreation and the Environment,

Benno Kimmelman, Keith Bildstein, Paul Bujak, William Horton, Mary Savina,
Office of Research and Development, U.S. Environmental Protection Agency,

Washington, D.C., February 1974.
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