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NEBRASKA WATER RESOURCES RESEARCH INSTITUTE
212 AGRICULTURAL ENGINEERING BUILDING

THE UNIVERSITY OF NEBRASKA
LINCOLN, NEBRASKA 68503

VVAI ER RESOURCES NEWS
~

Volume 4 Number 6 Summer Issue 1972

OWRR ISSUES BIBLIOGRAPHY SERIES

The Water Resources Scientific Information Center of the Interior
Department's Office of Water Resources Research has issued a number of
topical bibliographies for the benefit of the water resources community
by using its computer-retrieval program.

Dr. H. Garland Hershey, OWRR Director, announced the bibliogra~hies

are a part of a series designed to exploit the Center's rapidly ex­
panding information base.

Among the titles are: Research Reports supported by OWRR received
during July-December 1971; Legal Aspects of Drainage in New En~land;

Detergent in Water; PCB in Water; Mercury in Water: Agricultural Run­
off; and Dieldrin in Water.

OWRR's address is U.S. Department of the Interior, Washington, D.
C. 20240.

WATER PROBLEMS EMPHASIZED MORE BY EPA

The Environmental Protection Agency's Office of Air and Hater
Programs is placing more emphasis on water pollution control.

EPA Administrator William D. Ruckelshaus announced the key change
is the creation of two deputy assistant administrator posts for water
programs.

Assistant Administrator for Air and Water Programs, Robert L.
Sansom, said Deputy Assistant Administrator Eugene T. Jensen would
be in charge of Water Programs Operations and that another deputy,
not yet named, would be responsible for water planning and standards.

Fater Proe;rams Operations will be divided among four major divi­
sions: (1) municipal waste water systems, (2) oil and hazardous
materials, (3) water quality and non-point source control, and (4)
water supply. The Water Programs Operations Office will also have a
manpower development staff to arrange for the training of treatment
plant operators and water pollution control specialists.
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The Planning and Standards Office will
(1) effluent guidelines, (2) monitoring and
wat e r planning.

''If.Te are making these changes in order
to water pollution control strategy and in
wide cleanup progress," Ruckelshaus said.
Office will also continue to emphasize the
of states and other implementing bodies of
in the wa t er- control field."

IRRIGATION WITH FEEDLOT EFFLUENT STUDIED BY ARS

Conrad B. Gilbertson, a USDA-ARS researcher at the University of
Nebraska, cautions against assuming that spr'inkling runoff effluent
from feedlots is always beneficial. Gilbertson cites experiments in
1969 and 1970 which demonstrated opposite results on certain grasses.
Even greenhouse studies by botanist Melvin B. Satterwhite showed diver­
gent results for intermediate wheatgrass, big bluestem, and little
bluestem seedings. Others similarly affected were sideoats grama,
bromegrass, orchardgrass, switchgrass, reed canarygrass, and Holt
indiangrass seedings.

Further studies must determine what chemicals reduce plant growth,
safe rates of application effects on soil structure and possible harm­
ful effects of bacteria and virus to livestock consuming the contami­
nated grasses.

INDUSTRY LARGEST WATER USER IN U.S.

Industry in the United States withdraws water from various sources
at a rate of 177 billion gallons a day. This does not include the
2.3 trillion gallons used in the production of electric power. Large
as this amount is, it is considerably less tt1an the gross amount of
water used by industry because much of the water is recirculated and
reused in the manufacturing process. Futhermore, most of the water
withdrawn is SUbsequently available for reuse elsewhere, so that only
about six percent of the water withdrawn from use in manufacturing is
actually consumed.

These are just a few of the many facts contained in a 19-page
leaflet, ilWater and Industry," prepared by the U. S. Geological Survey,
Department of the Interior, to answer questions about the subject.

The leaflet is available for purchase from the superintendent
of Documents, Government Printing Office, Washington, D.C. 20240 at
20 cents per copy.
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SATELLITE LAUNCH OPEN STUDY----
Launched recently from Vandenberg AFB in California was the first

Earth Resources Technology Satellite (ERTS-A) which is to monitor water
and other resources.

Most of the experimental data from the satellite will go to the
U.S. Geological Survey through a d~ta center at Sioux Falls, S.D.,
under the Interior Department's EROS (Earth Resources Observations
Systems) program.

The satellite's water-related experimental chores include gather­
ing information for hydrologic atlases of arid-inl~nd watersheds,
checking environmental changes along the Alaska oil pipeline corridor,
transmitting data for monitoring systems in the Delaware River Basin,
studying "water-stealing" plants in the Southwest, observing sediment
movement in Lake Ontario, and monitoring Bureau of Reclamation reser­
voirs in north-central Colorado.

For additional information on EROS experiments write Office of
Program Manager; EROS Program; U.S. Geological Survey; Washington, D.C.
20240.

COLORADO RIVER SALINITY COSTS TO BE STUDIED

Researchers at Colorado State University will seek a reliable
means for measuring the economic impact of salt-laden irrigation water
on agriculture.

The study will be made by the school's Department of Economics
under a $25,221 research contract from the Bureau of Reclamation,
which is seeking ways to reduce the salinity of the Colorado River in
response to protests by Mexico that water flowing south of the border
is damaging Mexican farmlands.

The Colorado State University study will deal only with the effects
of salinity on agricultural uses of water and will begin with a state­
of-the-art survey to determine what means are now available for measur­
ing adverse economic effects. The initial economic study is to be
completed by April 30, 1973.

HOUSE APPROVES $150,000 APPROPRIATIONS TO
STUDY OF CROSS-FLORIDA BARGE CANAL

The House of Representatives voted $150,000 to undertake an en­
vironmental impact study of the Cross-Florida Barge Canal project,
which was halted by President Nixon in January 1971. "The study
should give consideration to all environmental and economic factors
including those involved in the alternatives of completing of modifying
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the route and design," the House Appropriatior.s CO!TlJni t tee said in a
report.

The President's authority to stop the Florida canal j.s the sub­
ject of a still undecided Federal Court case. Federal Judge Harvey
Johnsen has indicated that the real purpose of the President's stop­
work order was to allow time for preparation of an environmental impact
statement. Meanwhile, the Department of the Army and the Council on
Environmental Quality have recommended that the Ocala National Forest
be extended to include the Oklawaha River, through which the canal
would run, and that the river be considered for inclusion in the
National Wild and Scenic River system. Engine2ring News Record report­
ed that the action could prove a blessing: liThe Corps might be able to
finish the canal over another route. 'I

EPA BANNED DDT

William D. Ruckelshaus, EPA Administrator, has issued an order
banning use of DDT in the U.S. as of December 31, 1972. A six-month
phase-out period will be provided to effect an orderly transition to
substitute pesticides. Public health and quarantine uses in the United
States are not cancelled by the order, nor does it alter export for
use in other countries or three minor uses for green peppers, onions,
and sweet potatoes. Ruckelshaus said that he was "convinced by a pre­
ponderance of evidence that, once used, DDT is an uncontrollable,
durable chemical that persists in the aquatic and terrestiral environ­
ments."

In his order, Ruckelshaus also urged quick passage of HR 10729
which would authorize EPA to regulate the use of pesticides for bene­
ficial uses on a restricted basis.

USBR A~NOUNCES WATER RESOURCES THESAURUS

The U.S. Bureau of Reclamation has announced the availability of
a new "The s aur-u s of Hater Resources Terms. 11 The vocabulary, contain­
ing over 6,500 engineering and biological terms, is designed for use
by authors of papers and reports needing to index their contents for
information dissemination and retrieval purposes. Over 75,000 entries
define interrelationships according to broader, narrower, and related
concepts.

The publication may be purchased for $3.25 from the Superintendent
of Documents, Washington, D.C. or from the Bureau of Reclamation,
Denver Federal Center, Denver, Colorado 80225. Stock number is
2403-0070.
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ESTIMATES OF NATION'S ENERGY RESOURCES MADE BY USGS

Estimates of the Nation's resources of coal, petroleum, liquids,
natural gas, uranium, geothermal energy, and oil from oil shale, have
been compiled in a new report by the U.S. Geological Survey, Depart­
ment of the Interior.

The estimates, illustrated with scaled diagrams, were TIlade by a
group of Survey specialists familiar with each of the energy sources,
each using techniques he considers most useful for estimating his
particular energy source.

The 27-page report, "Engergy Resources of the United States, !I was
prepared by P. K. Theobald, S. P. Schweinfurth and D. C. Duncan, and
is being pUblished as USGS Circular 650. It is expected to assist in
implementing programs called for by President Nixon in his Clean Energy
Message to Congress of June 4, 1971.

The booklet may be obtained free upon request from the U.S. Geo­
logical Survey, Washington, D.C. 20240.

RESEARCH REVIEH

Project Title: "t-later Quality Wlodels for Urban and
Areas. 1I Principal Investigator: Dr. Dewey R. Andersen.
Professor of Civil Engineering, University of Nebraska.
ber 1, 1971 - June 30, 1974.

The purpose of this research project is to develop mathematical
models for evaluating the quality of runoff from urban areas. Four
specific land use areas have been selected for the collection of
sample runoff. These consist of (1) a single dwelling, middle-class
residential area; (2) a single dwelling, upper-middle class residen­
tial area; (3) a multiple dwelling area; and (4) a commercial area.
Runoff sample data will include rainfall versus quantity of runoff,
together with related pollutional parameters such as BOD, COD, solids,
nitrogen, phosphorus and bacterial concentrations. Additional deter­
minations may be added for certain land use areas if deemed desirable.

Since this project was not initiated until December 1, 1972, no
conclusions have been reached at this time. Mathematical models for
evaluating the runoff from specific land use areas will be developed
as the project progresses.

NEW PUBLICATIONS RECEIVED BY INSTITUTE - SUMMER 1972

1. "Filtration of tllunicipa1 Haste with a Moving Bed Contractor, II

F.O. Mixon, Research Triangle Institute, ~orth Carolina for the Environ­
mental Protection Agency, January 1972.
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2. "Change s in ''''ater Quality Resulting from Impoundment," 'itT. R.
DUffer, C. C. Harlin, R. S. Kerr, Water Research Center for the Environ­
mental Protection Agency, August 1971.

3. IlInteraction of Herbicides and Soil Micro-organisms," for the
Environmental Protection Agency, ~arch 1971.

4. "Evaluation of Salt Hater Disposal Into Potential Ground­
Water resources," F. A. Norris, Oklahoma Corporation Commission, for
the Environmental Protection Agency, February 1972.

5. "Sampling of Glacial Snow for Pesticide Analysis," T. R.
Stengle, University of Massachusetts, J. J. Lichtenberg, Environmental
Protection Agency, C. S. Houston, University of Vermont, for the En­
vironmental Protection Agency, February 1971.

6. II Sludge Material Recovery System for r·~anufacturers of Pig­
mented Papers," S. D. Harren, Environmental Improvement Department,
Westbrook, Maine, for the Environmental Protection Agency, July 1971.

7. "Anaerobic Treatment of Synthetic Organic Hastes," J. C.
Hovious, J. A. Fisher, R. A. Conway, Union Carbide Corporation, for
the Environmental Protection Agency, January 1972.

8. "Hf.gh Rate Filtration of Combined Sewer Overflows," for the
Environmental Protection Agency, April 1972.

9. "Gr-ound "rater Pollution in Arizona, California, Nevada and
Utah,li D. K. FUhriman and J. R. Barton, Fuhriman, Barton & Associates
for the Environmental Protection Agency, December 1971.

10. "Lake Superior Periphyton in Relation to l(.rater Quality," T.
A. Olson, T. O. Odlaug, University of Minnesota, for the Environmental
Protection Agency, Pebruary 1972.

11. "Optimation of Ammonla Removal by Ion Exchange Using Clinop­
tilolite,1l for the Environmental Protection Agency, September 1971.

12. "Availability of Ground I.Tater for Irrigation from Glacial
Outwash in the Perham A'·rea, Otter Tail County, Minnesota," H. O. Reeder,
Geological Survey Water Supply Paper, 1972.

13. "Aldr-Ln and Endrin in Hater - A Bibliography," U.S. Depart­
ment of the Interior. .

14. "Reverse Osmosis Concentration of Dilute Pulp and Paper Ef­
f'Luerrt s ;" A. J. Wiley, G. .l?. Dubey, I. K. Bansal , Institute of Paper
Chemistry, for the Environmental Protection Agency, February 1972.

15. ffEstimating Costs and Manpower Requirements for Conventional
Wastewater Treatment Facilities," W. L. Patterson, R. F. Banker,
Black & Veatch, for EPA, October 1971.

16. "ur-ound-wat.er- Resources of Natrona County, vlyoming, II Geolo­
gical Survey Water Supply Paper.
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17. "Biolop:;ical Concepts for Design and Operation of the Activater
Sludge Process," A. F. Gau~y, Jr., E. T. Gaudy, Oklo.homa State Univer­
sity, for EPA, September 1971.·

18. "Role of Bacteria in the NitrOGen Cycle in Lakes," E. F.
McCoy, University of Wisconsin for EPA, March 1972.

19. "Magnesium Carbonate, A Recycled Coagulant for "'later Treat­
ment," for EPA, June 1971-

20. ~ITechniques of Hater-Resources Investigations of the United
States Geological Survey," - Chapter A3 "Methods for Analysis of Or­
ganic Substances in "'later," D. F. Goerlltz and E. Brown, U.S. Bureau
of the Interior, 1972.

21. lIComputerized Design and Cost Estimation for Multiple - Hearth
Sludge Incinerators," W. Unterber, R. J. Sherwood, G. R. Schneider,
Rocketdyne, for EPA, July 1971.

22. "The Effect of Chlorination on Selected Organic Chemicals,"
for EPA, March 1972.

23. Se wer Bedding and Infiltration Gulf Coast Area," J. K. Mayer,
F. W. Macdonald, S. E. Steimle, Tulane University, for EPA, May 1972.

24. "Investigation of Porous Pavements for Urban Runoff ContrOl,"
E. Thelen, W. C. Grover, A. J. Hoiberg, T. I. Haigh, Franklin Insti­
tute Research Laboratories, for EPA, March 1972.

25. "Monitoring Mercury Vapor Near Pollution Sites," for EPA,
May 1971-

26. "Full-Scale Raw v.Tastewater Flocculation with Polymers, liP. V.
Freese, E. Hicks, for EPA, November 1970.

27. "Water Pollution Reduction Through Recovery of Desizing Wastes,"
North Carolina State University, for EPA, January 1972.

28. fiDensity Induced Mixing in Confined AqUifers," L. H. Gelhar,
J. L. I'Iilson, J. S. Miller, J. M. Hamrick, Massachusetts Institute of
Technology, for EPA, March 1972.

29. "Ground-Hater Resources of Mora River Drainage Basin, western
Nora County, New Mexico," J. H. Mercer, E. G. Lappala, U.S. Geologi­
cal Survey, 1972.

30. "Understanding Lakes and Lake Problems," J. W. Folstad, L. S.
Harris, D. Mann, University of Wisconsin, 1972.

31. "Bibliography of Ground-Water Studies in New Mexico," R. L.
Borton, New Mexico State Engineer, March 1972.

32. "PUblications, Reports and Theses," ReSUlting from Research
Sponsored by the Wisconsin Water Resources Center 1965-1971, Univer­
sity of Wisconsin, May 1972.
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33. "Ln t.er-s t.at e Planning for Regional ~{ater Supply and Pollution
Control," for EPA, November 1971-

34. "Diffusivity of Bisulfide Ion In Aqueous Solution," R. H.
Dinius, L. C. Redding, Auburn University, May 1972.

35. IIExtensions of Mathematical Programming for Regional Water
Quality Management,i1 University of California, for EPA, April 1972.

36. "Technical Evaluation of Phosphate-Free Home Laundry Deter­
gents," H. G. Reilich, lIT Research Institute, for EPA, February 1972.

37. 1iGeochemical Hydrology of the Baton Rouge Aquifers," R. A.
Kahn, R. E. Ferrell, Jr., G. K. Billings, Louisana State University,
March 1972.

38. "A Flushing System for Combined Sewer Cleansing," Central
Engineering Labortories, for EPA, March 1972.

39. llTrickling Filter Treatment of Fruit Processing Haste Waters,"
National Canners Association, for EPA, September 1971.

40. "Management of Nutrients on Agricultural Land for Improved
Water Quality,!1 Department of Agronomy, Cornell Universi ty, for EPA
August 1971.

41. llRemoval of Nitrogen from Tile Drainage: A Summary Report,lI
W. R. Gianelli, R. S. Kerr, W. C. Ga1egar, P. De Falco, for EPA,
1\1ay 1971-

42. "The River Basin Model: Highway Department, I' Envirometrics,
Inc., for EPA, December 1971.

43. IlP1ans for Meeting Water Requirements in the Kaskaskia River
Basin, 1970-2020," K. P. Singh, A. P. Visocky, C. G. Lonnquist, 1972.

44. "A Methodology Study to Develop Evaluation Criteria for Wild
and Scenic Rivers - Report of Forest SubproJect," J. R. Herbst, Uni­
versity of Idaho, January 1972.

45. "Investigation of Response Surfaces of the Microscreen Pro­
cess," Engineering-Science, Inc. for EPA, December 1971.

46. "The River Basin Model: School Department," Envirometrics,
Inc., for EPA, December.1971

47. "Symposium on Direct Tracer Measurement of the Reaeration
Capacity of Streams and Estuaries," for EPA, The Georgia Institute of
Technology, January 1972

48. "Cattle Feedlots and the Environment," U.S. EPA, April 1972.

49. "Cost to the Consumer for Collection and Treatment of t\Jaste­
wate r ;" R. Smith, R. G. Eilers, Advanced \'Taste Treatment Research
Laboratory, for EPA, July 1970.

50. "Dissolved and Particulate Organic Carbon in some Colorado
Waters," E. B. Reed, Colorado State University, for EPA, October 1971.
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51. "The Carbon Dioxide System and EutrcphicRtion," S. D. Morton
P. H. Derse, R. C. Sernau, 1t,JARF Institute, Inc. for EPA, November 1971.

52. "Nutrients from Tile Drainage Systems," California Depart­
ment of Water Resources for EPA, May 1971.

53. "Use of Reactor Cooling Hater from Nu cLe ar- Power Plants for
Irrigation of Agricultural Crops," L. L. Boersma, E. W. R. Barlow,
K. A. Rykbost, Oregon State University, April 1972.

54. "Laws for a Better Environment," Oregon State University, Fall
Quarter, 1971.

55. "The Vortex Chamber as a Grit Removal Device for Water Treat­
ment," P. B. Zielinski, Department of Engineering Mechanics Clemson
University, May 1972.

56. "Great Lakes Hydrology by Months, 19~6-1965,11 University of
Illinois, D. M. A. Jones, April 1972.

57. lIContinuous Thickening of Non-Ideal Suspensions," R. I. Dick,
A. R. Javaheri, University of Illinois at Urbana-Champaign, March 1972.

58. "Corrt amLna't Lon of Surface and Ground \-ITater with Pesticides
Applied to Cotton," T. J. Sheets, J. R. Bradley, Jr., rL D. Jackson,
North Carolina State University, April 1972.

59. "Phosphorus and Eutrophication in the Pamlico River Estuary,
N.C., B. J. Copeland, J. E. Hobbie, North Carolina State University,
March 1972.

60. "Environmental Control Seminar Proceedings," U. S. Department
of Commerce, Bureau of International Commerce, September 1971.

61. "Soil Nitrogen Cycle - A Bibliography,1I G. L. Knapp, Hater
Resources Division, U.S.G.S., April 1972.

62. "Public Service and the Public University: Environmental
Problem-Solving and Research,lI J. R. Pease, University of Massachu­
setts at Amherst, January 1971.

63. "Combined Steel rUll and r1unicipal Wastewaters Treatment, 11

Weirton Steel Division for EPA, February 1972.
64. "The River Basin Model: Planning and Zoning Department,lI

Envirometrics, Inc. for EPA, December 1971.
65. liThe River' Basin Model: Assessment Department,l1 Envirometrics,

Inc. for EPA, December 1971.
66. "The River Basin P10de 1: The Transportation Sector," Enviro­

metrics, Inc., for EPA, December 1971.
67.' Information Resource: Hater Pollution Control in the Water

Utili ty Industry," American Hater t'Jorks Association Research Founda­
tion for EPA, November 1971.
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68. lrTechniques to Reduce Nitrogen in Drainage Effluent During
Transport," U.S. Bureau of Reclamation, June 1971.

69. "The Effects of Artificial Aeration on Lake Ecology," A. v .
Fast, Michigan State University for EPA, December 1971.

70. "Ner-cur-y in the Aquatic Ecosystem," F. ~~. DI Itri, Nichigan
State University, April 1972.

71. "Interstate Gr-ound-Yat.e r- Aquifers of the State of "!ashington,"
A. F. Agnew, R. W. Busch, Washington State University, 1971.

72. "Research Reports supported by Office of "later Resources Re­
search, under the Water Resources Research Act of 1964 - received
during the period July 1971-March 1972.

73. "International Symposium on vlater Pollution Control in Cold
Climates," Institute of Water Resources, University of Alaska, Novem­
ber 1971.

74. "Aerobic Digestion of Organic lrlaste Sludge," Oklahoma State
University for EPA, Decembe~ 1971.

75. "Surface Discharge of.Heated Water," H. Stefan, N. Hayakawa,
F. R. Schiebe, University of r~innesota for EPA, December 1971.

76. "Horkshop on Sediment Control, H l,Jater Resources Research In­
stitute, University of North Carolina, February 1972.

77. "Seventh Annual Conference on Hater Resources Research, )\1arch
21-22, 1972,'1 U.S. Department of the Interior Office of Water Resources
Research.

78. "Lake Ontario - A Bibliography," U.S. Department of the In­
terior, June 1972.

79. "Washington State I s ''Vater,'' "Jater Research Center Report,
State of Washington, 1971.

80. "A Literature Search and Critical Analysis of Biological
Trickling Filter Studies - Vol. 1, Functional Products and Systems
Department," Dow Chemical Company for EPA, December 1971.

81. "Biological Impact of a Large-Scale Desalination Plant at
Key West," R. H. Chesher for EPA, December 1971.

82. llIndustrial Wastes: Effects on Trinity River Ecology,"
Texas Christian University for EPA, December 1971.

83. i:v!ater Center Organi zat ion and Management, " Institute for
Research on Land and Water Resources, Pennsylvania State University,
G. L. Anderson, J. C. Frey, S. O. Ikenberry, W. M. Swope, February
1972.

84. llLake Erie - A Bibliography," U.S. Department of the Interior,
June 1972.

85. "Chromium in Hater - A Bibliography," U.S. Department of the
Interior, June 1972.
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86. "F1uidi zed-Bed Inci!1!,::;'>8.tion 0 f Se1ec ted Carbonaceous Indus­
trial Wastes," Battelle Laboratories, for EPA, f'larch 1972.

87. "Renovating Secondary Sewage by Ground Water Recharge with
Infil tration Basins, 11 H. Bouwer, R. C. ~-tice, E. D. Escarcega for EPA,
March 1972.

88. "Mercury Pollution Control in Stream and Lake Sediments,"
J. D. Suggs, D. H. Petersen, J. B. Middlebrook, Jr., for EPA, March 1972.

89. HOil/Water Separation System with Sea Skimmer," The Garrett
Corporation for EPA, October 1970.

90. "Suspended Sediment in the 1Vfissouri River," (Daily Record
for Water Years 1965-1969) U.S. Army Engineer District, Omaha, May
1972.

91. "Ground Hater in the Teresina-Campo Major Area, Piaui, Brazil,"
H. G. Rodis, E. F. Suszczynski, 1972.

92. "Hater Resources of the Center Hill Lake Region Tennessee,"
G. K. Moore, J. M. Wilson, State of Tennessee, Department of Conser­
vation, 1972.

93. "The Ecology of Diatoms in Hardwater Habitats," J. D. Dodd,
Iowa State University for EPA, December 1971.

94. "Nitrate in the Unsaturated Zone Under Agricultural Lands,"
P. F. Pratt, University of California, for EPA, April 1972.

95. "Sand and Gravel Overlay for Control of f\1ercury in Sediments)
L. H. Bongers, M. N. Khattak Research Institute for Advanced Studies
Martin Marietta Corporation for EPA, January 1972.

96. "Geohydr-o l ogy of the Lower Verdigris River Valley Between
Muskogee and Catoosa Oklahoma," H. H. Tanaka, U.S. Department of the
Interior, 1972.

97. "Biomass Determination - A New Technique for Activated Sludge
Control," Biospherics Incorporated for EPA, January 1972.

98. "Compatibility of Subsurface Reservoirs with Injected Liquid
Wastes," Natural Resources Center, University of Alabama (Report #721)
June 1972.

99. "v/ater Use Efficiency in Plant Gr-owth and Ambient Carbon
Dioxide Level," Texas Water Resources Institute, Texas AH1 University,
June 1972.

100. "Application of Rotating Disc Process to 1\1unicipa1 Waste­
water Treatment," Autotrol Corporation for EPA, November 1971.

101. "Sedimentation and Contaminant Criteria for Watershed Plan­
ning and Management," Hsieh H. Shen, June 1972.

102. lIPublication List,l1 U.S. Hater Resources Council, June 1972.
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103. :lReconnaissance of the Oxygen Balance and the Variation of
Selected Nutrients in the San Antonio River During Low Flow,ll Texas
Water Development Board (Report #142) Febr~ary 1972.

104. "Factors Contributing to Unusually Low Runoff During the
Period 1962-1968 in the Concho River Basin, Texas," S. P. Sauer, 1972.

105. "Biennial Report Institute of Water Resources," University of
Alaska, 1972.

106. "GeoLogy and Ground Hater of the fJ1olalla-Salem Slope Area,
Northern \Hllamette Valley, Oregon," E. R. Hampton, 1972.

107. "Electrical-Analog Analysis of the Hydrolor-;ic System, Tucson
Basin, Southeastern Arizona," T. H. Anderson, 1972.

108. liThe Return of a River: The I-!illamette River, Oregon," G. \I,.
Gleeson, June 1972.

109. liThe Big Blue River Basin - Report Summary,1I University of
Nebraska, 1972.

110. "Hypochlorite Generator for Treatment of Combined Sewer Over­
flows,lI Ionics, Inc. for EPA, March 1972.

Ill. "Sf.udy of Reutilization of \I!astewater Recycled through
Groundwater; Vol. 11,11 D. F. Boen, J. H. Bunts, Jr., R. J. Currie for
EPA, July 1971.

112. "P'Iu shLng of Small ShalloitT Lakes, II C. C. Lomax, J. F. Orsborn,
Washington State University for EPA, December 1971.

113. "Graduate Courses Related to Hater Resources," Hater Resources
Research Center, University of Massachusetts at Amherst, 1972.

114. "Water Supply and "'!aste Disposal Series; Vol. I - Terminology
Standardization and rUcrobiology - Staff Report," U. S. Department of
Transportation, November 1971.

115. IIFluidic Vortex Bubble Generator," Bowles Fluidics Corporation
for EPA, February 1972.

116. "Theor-y of Aquifer 'I'es t s ;" J. G. Ferris, D. B. Knowles, R. H.
Brown, R. W. Stallman, Geological Survey Water Supply Paper, 1962.

117. "Flood-Frequency Analyses,1I T. Dalrymple, Geological Survey
Water Supply Paper, 1960.

118. "Evolution of Me t hods for Evaluat ing the Occurrence of Floods,"
M. A. Benson, Geological Survey Water Supply Paper, 1962.

119. "Graphical Correlation of Gaging-Station Records; ~1anual of
Hydrology Part 1. General Surface-Water Techniques," J. K. Searcy,
Geological Survey Water Supply Paper, 1960.

120. "Out Lt ne of Ground-Water Hydrology," O. E. r·~einzer, Depart­
ment of the Interior, 1923.



-13-

121. "Urban Gr-owth and the Hater Regimen, n J. Savini, J. C. Kammerv ~,

Geological Survey Water Supply Paper, 1961.

122. "Investigation of Travel of Pollution," State Water Pollution
Control Board, California, 1954.

123. "Water and the Conservation f1ovement, Ii L. B. Leopold, U. S.
Department of the Interior, 1958.

124. "Optimal Operation of Water-Supply Systems," G. S. Clausen,
University of Arizona, June 1970.

125. "The Pesticide Manufacturing Industry-Current Waste Treat­
ment and Disposal Practices," P. R. Atkins, Univercity of Texas for
EPA, January 1972.

126. IIGroundwater Levels in Nebraska - 1971," C. F. Keech, U.S.
Geological Survey, University of Nebraska, r1ay 1972.

127. "Development of Techniques for Estimating the Bacterial Pop­
ulation of Sewage Sludge,l! W. Spangler, 'tiT. Langston for EPA, December
1970.

128. "Proceedings Mississippi Water Resources Conference - 1972,"
Water Resources Research Institute, Mississippi State University, 1972.

129. "M..tltispectra1 Remote Sensing of Urban Features - Final Re­
port, 1 June through 31 October 1969," J. E. Colwell, University of
Michigan, March 1970.

130. "Mechanisms of Biological Luxury Phosphate Uptake," Depart­
ment of Microbiology, University of Arizona for EPA, November 1971.

131. "The Basin Model: Chairman and Council, II Envirometrics, Inc.
for EPA, December 1971. .

132. "Demonstration of a Full-Scale Waste Treatment System for a
Cannery," L. 1. Streebin, G. ",. Reid, A. C. H. Hu, University of Okla­
homa for EPA, September 1971.

133. "Detect ion of Abandoned Underground Coal r"'!ines by Geophysical
Methods," HRB-Singer, Inc .. for EPA, April 1971.

134. "Heated Surface Jet Discharged Into a Flowing Ambient Stream,"
L. H. Motz, B. A. Benedict for EPA, March 1971.

135. "VJastewater Ammonia Removal by Ion Exchange," Battelle-North­
west for EPA, February 1971.

136. "Treatment of VTastewater From the Production of Po1yhydric
Organics," Dow Chemical Company for EPA, October 1971.

137. "Ente r-Lc Bacterial Degradation of Stream Detri tus," C. W.
Hendricks, Ph.D., University of Georgia for EPA, December 1971.

138. "Problem Lakes in the United States," M. J. Ketelle, P. D.
Uttormark, University of Wisconsin for EPA, December 1971.



-14-

139. "Elimination of Water Pollution by Packinghouse Animal Paunch
and Blood," Beefland Internaticnal, Inc. for EPA, November 1971.

140. "Closed System Waste r~anage!nent for Livestoek," Dr. P.O.
Ngoddy, J. P. Harper, R. K. Collins, G. D. Wells, F. A. Heidar, Michi­
gan State University, for EPA, June 1971.

141. "Rever-se Osmosis Demineralization of Acid rUne Dr-a t nage ;"
Ecology Division Rex Chainbelt, Inc., for EPA, March 1972.

142. lIEvaluation of Beef Cattle Feedlot Haste Management Alterna­
tives," A. F. Butchbaker, J. E. Garton, G. H. A. Mahoney, M. D. Paine,
Oklahoma State University for EPA, November 1971.

143. "Recycle of Papermill ''''aste Haters and Application of Reverse
Osmosis," D. C. Morris, VI. R. Nelson, G. O. \'Jalraven, Green Bay Pack­
aging, Inc. for EPA, January 1972.

144. "The River Basin Model: The Social Science Laboratory," En­
virometrics, Inc. for EPA, December 1971.

145. "Characterization of Taste and Odors in \llater Supplies," R. P.
Collins, University of Connecticut for EPA, August 1971.

146. lIScreening/Flotation Treatment of Combined Sewer Overflows,iI
Ecology Division Rex Chainbelt, Inc. for EPA, Janu~ry 1972.

147. "Soil Systems for Municipal Effluents---A \I!orkshop and Selec­
ted References," R. H. Ramsey, C. Rhys Wetherill, H. C. Duffer, East
Central State College for EPA, February 1972.

148. "Flow Characteristics Within a Channel Boundary of Coarse
Mat.er-La.La ;" J. 9. McWho'rter, J. B. Allen, Yau-Kuo Tang, Mississippi
State .Uni versi ty, July 1972.

149. "Wisconsin Lakeshore Property Owners' Associations: Identi­
fication Description, and Perception of Lake Problems, ~T L. L. Klessig,
D. A. Yanggen, Inland Lake Renewal and Shoreland Management Demonstr­
tion Project Report, February 1972.

150. "Economic Impacts of Artificial Lake Development: Lakes
Sherwood and Camelot a Case History, II H. LeJeune, Inland Lake Renewal
and Shoreland Management Demonstration Project Report, April 1972.

151. "Survey: Lake Protection and Rehabilitation Legislation in
the United States," J. A. Kusler, Inland Lake Renewal and Shoreland
Management Demonstration Project Report, March 1972.

152. "Hater Resource Observatory Climatological Data Water Year
1971,iI Water Resources Research Institute, University of Hyoming,
March 1972.

153. "Books Publications Project Completion Reports M.S. and Ph.D.
Theses," Iowa State Water Resources Research Institute, Iowa State
University, June 1971.



-15-

154. "Urban Public Policy and Political Institutions for Water­
Quali ty r-1anagement on Lake Erie: Year One - Final Report," R. riI.
Davis, D. L. Hessel, G. S. Stacey, Battelle, April 1~72.

155. tfChippewa Flowage Investigations: Part 3A: Appendixes,"
Inland Lakes Demonstration Project, University of Wisconsin, June 1972.

156. "Chippewa Flowage Investigations: Part 3B: Appendixes,"
Inland Lakes Demonstration Project, University of Wisconsin, June 1972.

157. "Chippewa Flowage Investigations: Part 1: Summary Report,"
Inland Lakes Demonstration Project, University of Wisconsin, June 1972.

158. "ChLppewa Flowage Investigations: Part 2: Maps," Inland
Lakes Demonstration Project, University of Wisconsin, June 1972.

159. "Water Resources Review for St.r-earnf'Low and Ground-Water Condi­
tions,tr U.S. Department of the Interior Geological Survey, June 1972.

160. "Crystal-Seed Conditioning of Lime-Softening SlUdge," J. F.
Judkins, Jr., R. H. Wynne, Jr., Auburn University, August 1971.

161. 111972 Annual Report," Fiscal Year 1972 Accomplishments, The
Hydrologic Engineering Center.

162. tfResearch Reports supported by Office of Water Resources Re­
search under the Water Resources Research Act of 1964 received during
the period July 1971 - March 1972,1l U.S. Department of the Interior,
Office of Water Resources Research.

163. "Pub Lt catLons List, Volume V Number: 1 Spring 1972," "later Re­
sources Research Center, University of Hawaii.

164. "Pr-ob Lerns of Ground Disposal of Nuclear \-!astes, il C. V.' Theis,
U.S. Department of the Interior, Geological Survey, August 1957.

165. f10dification of H-Flume and Coshocton Hheel System" J. Y.
Wang, R. E. Hermanson, J. G. Hendrick.

166. "Hydrologic Budget s for Three Small vTatersheds in Illinois, II

R. J. Schicht, W. C. Walton, Illinois State Water Survey, 1961.

167. "Report on Strip Coal Mining Possibilities in Michigan," J.
H. Zumberge, The Plymouth Coal Company, April 1956.

168. {'Missouri Water Resources Research Center - Research Proj ects, Tl

University of Missouri: Columbia, Rolla, Kansas City, Saint Louis,
May 1972.

169. ""later Research Institute on the Microflora of Sewage, TI Water
Research Institute, A~palachian Center, West Virginia University, 1971.

170. "Proceedings Nebraska Water Resources and Irrigation Develop­
ment Seminar for the 70's," Nebraska Center, University of Nebraska,
Lincoln.

171. "Hater Research in Action; Surcharges for Industrial \fastes:
Suggestions and GUidelines," Water Resources Research Institute of the
University of North Carolina, March 1972.



-H;-

172. "Summary of Floods in the United States During 1967," J. O.
Rostvedt, Geological Survey Water Supply Paper, 1972.

173. lTChemical Characterization of Dissolved Organic Matter and
its Influence on the Chemistry of Ri'ler vlater,lT J. H. Reuter, E. M.
Perdue, Georgia Institute of Technology, May 1972.

174. "Some Important Inorganic Nitrogen and Phosphorus Species in
Georgia SaltMarsh," P. R. Maye, III, Georgia Lnnt L tute of' rreclmology,
May 1972.

175. "Stat e Organization for ~vater Resources Management, 'I G. R.
Elmore, Jr.; Georgia Institute of Technology, May 1972.

176. "Water Resources Research Center - Determination of a Nitro­
gen-Phosphorus Budget for Bayou Texar, Pensacola, Florida," G. A.
Moshiri, R. P. Hannah, G. C. Landry, University of West Florida,
February 1972.

177. "Wastewater Treatment Facilities for a Polyvinyl Chloride
Production Plant," B. F. Goodrich Chemical Company for EPA, June 1971.

178. "Hydrologic Interpretations Based on Infrared Imagery of
Long Island, New York,lT Geological Survey Water Supply Paper, E. J.
Pluhowski, 1972.

179. "Annual Report of the Iowa State \rVater Resources Research
Institute For FY 1972," July 1972.

180. "Environmental Pssessments for Effective \-later Quality Manage­
ment Planning,71 for EPA, April 1972.

181. "A Literature Search and Critical Analysis of Biological
Trickling Filter Studies.-Vol. II," Dew Chemical Company for EPA,
December 1971.

182. "Annual Report of Activities During Fiscal Year 1972," Land
and Water Resources Center, University of Maine at Orono, July 1972.

183. "A History of Federal 1·rater Resources Programs, 1800-1960,"
U.S. Department of Agriculture, Economic Research Service, June 1972.

184. "Porosity and Permeability of Natural Materials," S. N. Davis,
University of Missouri, 1969.

185. "Transactions American Geophysical Union," Vol 33 No.4,
National Research Council of the National Academy of Sciences, August
1952.

186. "Tr-ans ac t Lone American Geophysical Union," Vol. 35 No.5,
National Research Council of the National Academy of Sciences, Octo­
ber 1954.

187. "A Study of the Effects of Organic and Hydraulic Loading on
Loading on Trickling Filter Performance," C~ P. Putman, Tennessee
Technological University, August 1971.



-17-

A Journal of the Sciences of
Vol. 3, 1967.

A Journal of the Sciences of
Vol. 4, 1968.

A Journal of the Sciences of
Vol. 5, 1969.
A Journal of the Sciences of
Vol. 6, 1970

A Journal of the Sciences of
Vol. 7, 1971.

Water Resources Research:
American Geophysical Union,

"i,tater Resources Research:
American Geophysical Union,

188. "A Study of Municipal Hastewater Reclamation," v.I. B. Willard,
Jr., Tennessee Technological University, August 1970.

189. "A Study of the Effects on Hater Treatment Plant Unit Opera­
tions of the Discharging of Water Treatment Plant Wastes into the Raw
hTater Source, II J. L. Lackey, Tennessee Technological Universi ty, June
1970.

190. "Collective Utility in the Managemen t of Natural Resources:
A Systems Approach,lI E. G. Dupnick, University of Arizona, June 1971.

191. "Interstate Planning f'o r Regional lftlater Supply and Pollution
Control," Delaware River Basin Commission for EPA, November 1971.

192. "The Physical and Economic Foundation of Natural Resources I
Photosynthesis--Basic Features of the Process," Interior and Insular
Affairs, Committee House of Representatives, United States Congress,
1952.

193. liThe Physical and Economic Foundation of Natural Resources IV
Subsurface Facilities of Water Management and Patterns of Supply-­
Type Area Studies," Interior and Insular Affairs Committee, House of
Representatives, United States Congress, 1953.

194. "The Hater Situation in the United States with Special Ref­
erence to Ground Water," C. L. McGuinness, U.S. Department of the
Interior, Geological Survey, June 1951.

195. "Decision Making Under Uncertainty in Systems Hydrology," D.
R. Davis, University of Arizona, May 1971.

196. "The Orsanco Story: Hater Quali ty r~anagement in the Ohio
Valley Under an Interstate Compact," E. J. Cleary 1967.

197. "Natural Resource Information for Economic Development, II·

O. C. Herfj.ndahl, 1969.
198. "Water Production Using Nuclear Energy," R. G. Post, R. L.

Seale, University of Arizona, 1966.
199. "Ground-\\later: Its Development, Uses and Conservation, II

E. W. Bennison, 1947.
200. "Hater Resources Research:

Water," American Geophysical Union,

201. "Water Resources Research:
14ater," American Geophysical Union,

202. "\llater Resources Research:
Vlater,1f American Geophysical Union,

203.
"']at er , If

204.
Water,!!



-18-

205. IIAvailability and Use of Water In Nebraska~ 1970~" F. B.
Shaffer, Conservation and Survey Division, Unive2sity of Nebraska,
March 1972.

206. "Temporary State Commission on the \'later ,supply Needs of
Southeastern New York," (First Year Report: February 1, 1971 - January
31, 1972.

207. !'Metropolitan Water Intelligence Systems Completion - Phase
1," Colorado State University, June 1972.

208. "A Perspective on Economic Impact - Research Report No. 37,"
D. James, University of Kentucky, 1972.

209. "Carbon and Nitrogen as Regulators of Algal Growth in Treated
Sewage," E. G. Foree, C. R. Scroggin, University of Kentucky, 1972.

210. IIEnvironmental Activism: Thermal Pollution-AEC and State
Jurisdictional Considerations," R. I. Reis, University of Connecticut,
June 1972.

211. "Polymer Film Overlay System for Mercury Contaminated Sludge
Phase I," M. U.i'!idman, M. M. Epstein for EPA, rJIay 1972.

212. "Use of Latex as a Soil Sealant to Control Acid Mine Drainage,"
Uniroyal, Inc. for EPA, June 1972.

213. "Deposition of Fine Sediments in Turbulent Flows," E. Part hen­
iades, A. J. Mehta, University of Florida for EPA, August 1971.

214. !'Hater Requirements of the Aluminum Industry, II H. I. Conklin,
U.S.G.S., 1956.

215. l!Alkalies and Chlorine in the Treatment of Municipal and In­
dustrial I'Tater," Solvay Technical and Engineering Service, 1947.

216. "i'Tater Requirements of the Pulp and Paper Industry," O. D.
Mussey, U.S.G.S., 1955.

217. "Hater Analysis," Solvay Technical and Engineering Service.
1947.

218. "Chemical Character of Surface i'1ater in Pennsylvania - 1949
to 1951,il U.S.G.S., November 1953.

219. "Natural Fluoride Content of Communal I'Tater Supplies, II U. S.
Department Health, Education, and Welfare, 1959.

220. "U.S.G.S. Lab or-t or-y ;" A. 1. Johnson, April 1954.

221. "Lecture Notes - Ground \irater Geology," J. H. Zumberge, Uni­
versity of Michigan.

222. "i-.Jell Screens Data," E. E. Johnson, 1954.
223. "Image "Hell Problems," J. H. Zumberge, University of Michigan.



-19-

224. "Geophys t cs & Ground Wate:c S}:plor. > n Various Booklets & Pamph
lets from Variable sources.

225. "Ground \'later Problems in Alma, Michigan, 1I J. H. Zumberge,
December 1955.

226. "Water Chemistry and ~later Quality, n Various Booklets and
Pamphlets from Variable Sources.

227. "The Structure and Properties of 1Nater Solution," R. A.
Pierotti, A. A. Liabastre, Georgia Institute of Technology, June 1972.

228. "The Role of Sediment Gradation on Channel Armoring," lAT. C.
Little, P. G. Mayer, Georgia Institute of Technology, May 1972.

229. "11ater, ~1an, and Nature, II Department of the Interior, Colora­
do State University, August 1971.

230. lISome Features in the Diurnal Variations of Rain and Wind
Over North Carolina," ilT. J. Saucier, North Carolina State University,
June 1972.

231. "Water Table Control and Subsurface Irrigation in Mineral and
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