
CONTENTS 

Papers 

FORMATION OF ICE COVERS AND ICE JAMS IN RIVERS 
by Ernest Pariset, Rene Hausser, and Andre Gagnon ......•. 

ANALYSIS AND APPLICATION OF STEP-DRAWDOWN TEST 
by Donald H. Lennox . . . . . . . . . . . . . . • . . . . . • . . . • • • • • • 

BED-LOAD TRANSPORT AT HIGH SHEAR STRESS 
by Kenneth C. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 

HYDRAULIC ENGINEERING ASPECTS OF WATER QUALITY 
MANAGEMENT 

by Rex A. Elder, Peter A. Krenke!, James H. Symons, G. Fred 
Lee, Frank L. Parker, Donald J. O'Connor, George T. Orlob, 
Paul C. Benedict, Norman H. Brooks, and Glenn H. 
Von Gunten ................................... . 

WATER RESOURCES SITE PRESERVATION ON FEDERAL LANDS 

Page 

1 

25 

49 

61 

by Kenneth W. Sax . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 81 

DATA ANALYSIS FROM STEPWISE THROTTLED PUMP TESTS 
by Gert Aron and Verne H. Scott. . . . . . . . . . . . . . . . . 95 

NEEDED RESEARCH PROJECTS IN SURFACE WATER 
HYDROLOGY 

by Task Committee on Development of Research Projects in 
Surface Water Hydrology. . . . . . . . . . . . . . . . . . . . . . . . . . . 101 

MUD FLOODS RELATED TO THE IRAZU VOLCANO ERUPTIONS 
by Carlos A. Ulate and Manuel F. Corrales. . . . . . . . . . . . . . . 117 

CHARACTERISTICS OF Ml BACKWATER CURVES 
by Nagar S. Lakshmana Rao and Kalambur Sridharan . . . . . . . . 131 

(over) 
This Journal is published bl-monthly by the American Society of Civil Engineers. 

Publications office is at 2500 South State Street, Ann Arbor , Michigan, 48104. Editorial 
and General Offices are at 345 East 47th Street, New York, N. Y. 10017. Subscription 
price is $8.00 per year with discounts to members and libraries. Second-class postage 
paid at Ann Arbor, Michigan. EM, HY, SA, SM, ST. 

a Discussion period closed for this paper. Any other discussion received during 
this period will be published in subsequent Journals. 

iii 



Page 

EXPERIMENTS ON LATERAL DISPERSION IN POROUS MEDIA 
by Wen-Hsiung Li and Fu-Hsiung Lai . . . . . . . . . . . . . . . . . . . . 141 

DISTRIBUTION SYSTEM EQUALIZING STORAGE HYDRAULICS 
by Murray B. McPherson and Ramanand Prasad . . . . . . . . . . . . . 151 

PRESSURE PULSATIONS IN FLOW THROUGH BRANCHED PIPES 
by David W. Appel and Yun-Sheng Yu . . . . . . . . . . . . . . . . . . . . 179 

DISCUSSION 

Proc. Paper 4959 

BOUNDARY LAYER DEVELOPMENT AND SPILLWAY ENERGY 
LOSSES, by Frank B. Campbell, Robert G. Cox, and Marden B. 
Boyd (May, 1965. Prior Discussion: Nov., 1965, Jan., Mar., 1966). 

closure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 201 

RIGID WATER COLUMN THEORY FOR UNIFORM GATE CLOSURE, 
by Harold R. Vallentine (July, 1965. Prior Discussion: Mar., 1966). 

closure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 203 

SPURIOUS CORRELATION IN HYDRAULICS AND HYDROLOGY, 
by Manuel A. Benson (July, 1965. Prior Discussion: Nov., 1965, 
Mar., 1966). 

closure ....................................... . 

SUBMERGED HYDRAULIC JUMP, by Nallamuthu Rajaratnam 
(July, 1965. Prior Discussion: Jan., Mar., July, 1966). 

addendun1 to errata ............................... . 

MATHEMATICAL MODELS OF CATCHMENT BEHAVIOR, by 
David R. Dawdy and Terrence O'Donnell (July, 1965. Prior 
Discussion: Mar., 1966). 

closure ...................... • • • • • • • • • • • • · · · · · · 

WATER RESOURCES PLANNING FOR THE DELAWARE BASIN, 
by Russell Morgan (Sept., 1965. Prior Discussion: May, 1966). 

closure ...................... • • • • • • • • · · · · · · · · · · 

TURBULENT FLOW IN A THREE-DIMENSIONAL CHANNEL, 
by Hubert J. Tracy (Nov., 1965. Prior Discussion: May, 1966). 

closure ....................................... . 

USE OF BAFFLES IN OPEN CHANNEL EXPANSIONSa, by Clifford 
D. Smith and James N. G. Yu (Mar., 1966. Prior Discussion: Sept., 
1966). 

by B. Vesudeva Rao ............................... . 
by Victor J. Galay . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . 
by William H. R. Nimmo ............................ . 

204 

207 

207 

209 

212 

212 
213 
215 

a Discussion period closed for this paper. Any other discussion received during 
this period will be published in subsequent Journals. 

iv 



HYDROGRAPHS OF EPHEMERAL STREAMS IN THE SOUTHWESTa, 
by Kenneth G. Renard and Robert V. Keppel (Mar., 1966). 

by Michael D. Hudlow and Robert A. Clark ............ . . , . , 

DETERMINATION OF WATER USE BY PHREATOPHYTES AND 
HYDROPHYTESa, by Gilbert H. Hughes and Charles C. McDonald 
(Mar., 1966. Prior Discussion: Sept., 1966). 

by Thomas W. Robinson ........... . ................ . 

INLAND DELTA BUILDING ACTIVITY OF KOSI RIVERa, by 
Chintaman v. Gole and Shrikrishna v. Chitale (Mar., 1966. 
Prior Discussion: Sept., 1966). 

by Victor J. Galay . .......... . ................... . 

BED FORMS DUE TO A FLUID STREAMa, by Harry M. Hill 
(Mar., 1966). 

by David I. H. Bar.r . . . . . . . . . . . . . . . ............ . 

PROCESSING STREAMFLOW DATAa, by the Task Force on 
Processing Streamflow Data, Committee on Surface Water 
Hydrology (Mar., 1966. Prior Discussion: Sept., 1966). 

by John R. Crippen ...... .. ... . ................... . 
by William L. Northrop ............................. . 

DIFFUSION OF SEDIMENT IN A SUBMERGED JET 8 , by 
Surya Rao Singamsetti (Mar., 1966). 

by Nallamuthu Rajaratnam and Kanakatti Subramanya ........ . 
by Sampathiengar Narasimhan ........................ . 
by David I. H. Barr, .................... . ...... . .. . . 

DIVIDING FLOW IN AN OPEN CHANNELa, by Shiu Wai Law 
and Alan J. Reynolds (Mar., 1966. Prior Discussion: Sept., 1966). 

by N. S. Lakshmana Rao and K. Sridharan . . .............. . 

DESIGN DROUTH CRITERIAa, by Robert S. Gooch (Mar., 
1966. Prior Discussion: Sept., 1966). 

by Gordon R. Williams .................. . .......... . 
by Paul F . Keim . . . . . . . . . . . . . . . . . . . . . . . . . ........ . 

SEDIMENT TRANSPORTATION MECHANICS: INITIATION OF 
MOTIONa, by the Task Committee on Preparation of Sedimentation 
Manual (Mar., 1966. Prior Discussion: Sept., 1966). 

by Elliott M. Flaxman ... . ............... . ......... . 
by David I. H. Barr and John G. Herbertson ............... . 
by Ronald E. Rathbun and Atul Goswami .... .. ........... . 
by A. J. Raudkivi ....... . ....... .. ............. . .. . 
by Alex J. Sutherland . ................ . ............ . 

HYDRAULIC RESISTANCE OF ALLUVIAL STREAMSa, by 
Frank Engelund (Mar., 1966) . 

by David I. H. Barr and John G. Herbertson ............... . 
by Thomas Maddock, Jr. . .......................... . 

Page 

215 

220 

223 

226 

228 
229 

231 
234 
235 

237 

240 
241 

245 
248 
251 
253 
255 

257 
260 

a Discussion period closed for this paper. Any other discussion received during 
this period will be published in subsequent Journals. 

V 



ABSTRACTED BIBLIOGRAPHY ON EROSION OF COHESIVE MATERIALSa, by the Task Committee on Erosion of Cohesive 
Materials, Committee on Sedimentation (Mar., 1966. Prior 
Discussion: Sept., 1966). 

by Fred W. Blaisdell . . . . . . . . . . . . . . . . . . . . . . . . . . 
SIMILARITY LAWS FOR LOCALIZED SCOURa, by Marion 
R. Carstens (May, 1966). 

by Thomas Maddock, Jr. 
by Frederic T. Mavis .. 

INFORMATION RETRIEVAL 

Page 

263 

271 
273 

The key words, abstract, and reference "cards" for each article in this Journal represent part of the ASCE participation in the EJC information retrieval plan. The retrieval data are placed herein so that each can be cut o'"c1t, placed on a 3 x 5 card and given an accession number for the user's file. The accession number is then entered on key word cards so that the user can subsequently match key words to choose the articles he wishes. Details of this program were given in an August, 1962 article in CIVIL ENGINEERING, reprints of which are available on request to ASCE headquarters. 

a Discussion period closed for this paper. Any other discussion received during this period will be published in subsequent Journals. 

vi 


