
PERMISSION TO PHOTOCOPY JOURNAL PAPERS 

Permission to photocopy for personal or internal reference beyond the limits 
in Sections 107 and 108 of the U .S. Copyright Law is granted by the American 
Society of Civil Engineers for libraries and other users registered with the Copyright 
Clearance Center, 21 Congress Street, Salem, Mass. 01970, provided the appropriate 
fee is paid to the CCC for all articles bearing the CCC code . Requests for special 
permission or bulk copying should be addressed to the Manager of Technical and 
Professional Publications, American Society of Civil Engineers . 

CONTENTS 

Resistance of Beauharnois Canal in Winter 
by Gee Tsang . . . . . . . . . . . . . 

Circular Wall Jets in Coflowing Streams 
by Nallamuthu Rajaratnam and Michael J. Stalker 

Bed Load Fluctuation: Applications 
by Han Qiwei and He Mingmin . 

Stochastic Model of Incipient Sediment Motion 

167 

187 

199 

by He Mingmin and Han Qiwei .... . . . ... .. ... . · . . . 211 

Hypollmnion Oxygenation Studies in Clark Hill Lake 
by Richard E. Speece, Charles Givler, Raymond Aubert, 
Jeffrey Crate, Raphael Caire, and Rashid H. Siddiqi . . . . . . . . . . . 225 

The Journal of the Hydraulics Division (ISSN 0044-796X) is published monthly by 
the American Society of Civil Engineers. Publications office is at 345 East 47th Street, 
New York, N .Y . 10017 . Address all ASCE correspondence to the Editorial and General 
Offices at 345 East 47th Street, New York, N .Y. 10017. Allow six weeks for change 
of address to become effective . Subscription price to members is $19 .50. Nonmember 
subscriptions available; prices obtainable on request. Second-class postage paid at New 
York, N .Y. and at additional mailing offices . HY. . 

POSTMASTER: Send address changes to American Society of Civil Engineers, 345 
East 47th Street, New York, NY 10017 . 

The Society is not responsible for any statement made or opinion expressed in its 
publications . 

iii 



Three-Dimensional Slot Jets 

TECHNICAL NOTES 

Proc. Paper 16838 

by Misganaw Demissie and W. Hall C. Maxwell . . . . . . . 247 

Thermal Front Formation from Buoyant Surface Jets 
by J. P. Gosink . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 252 

Nature of Wave Attenuation In Open Channel Flow 
by Victor Miguel Ponce . . . . . . . . . . . . . . . . . . . . . . . . . . 257 

Erosion by Submerged Circular Jets 
by Nallamuthu Rajaratnam . . . 

Hot-Film Response and Digital Analysis in Bubbly Flows 

.. .. .. . ... 262 

by Sahim Tekeli and W. Hall C. Maxwell . . . . . . . . . . . . . . . . . 267 

DISCUSSION 

Proc. Paper 16833 

Laboratory Verification of a Dam-Break Flood Model, by Cheng-lung 
Chen (Apr. , 1980. Prior Discussion: Feb., 1981) . 

closure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 275 

Reciprocal-Distance Estimate of Point Rainfall, by John R. Simanton 
and Herbert B. Osborne (July, 1980. Prior Discussion: July , 1981). 

closure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 284 

Force on Sill of Forced Jump, by Rangaswami Narayanan and Loizois 
Schizas (July, 1980. Prior Discussion: July, 1981) . 

closure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 285 

Turbulence Measurements in Simulated Tidal Flow, by Habib 0 . Anwar 
and Roy Atkins (Aug. , 1980. Prior Discussion: July, 1981). 

closure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 286 

Geometry of Gravel Streams, by Howard H. Chang (Sept. , 1980. 
Prior Discussion: Aug., 1981). 

closure . . . . • • • • • • · · • · · · · · · · · · · • • • • • • • ., • • • . 289 

iv 



Entrained Air in Linearly Accelerated Water Flow, by Abdin M. A. 
Salih (Oct., 1980. Prior Discussion: July, 1981). 

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

Hydraulic Transients Following Valve Closure, by C. S. Watts, J. 
M. Hobbs, and A. P. Boldy (Oct., 1980. Prior Discussion: July, 
1981). 

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

Scour Around Bridge Piers at High Flow Velocities: by Subhash C. 
Jain and Edward E. Fischer (Nov., 1980). 

. . . 290 

. .. 291 

by Corne/is A. van der Gugten . . . . . . . . . . . . . . . . . . . . . . 292 

Return Period for Mean Annual Hydrologic Event, by Donthamsetti 
Veerabhadra Rao (Mar., 1981). 

errata ..... 

Three-Parameter Probability Distributions, by Donthamsetti 
Veerabhadra Rao (Mar., 1981). 

errata .. .................. . 

. . . 298 

. .. 298 

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

V 


