
CONTENTS 

High-Rate Water Treatment: The State-of-the-Art 
by Paul H. King, Robert L. Johnson, Clifford W. Randall, 
and Glenn W. Rehberger . . . . . . . . . . . . . . . . . . . . . . . . . . 479 

Upflow Filter for Potable Water Production 
by Ben J. Haney and Stephen E. Steimle ............ 489 

Effect of Media Intermixing on Dual Media Filtration 
by John L. Cleasby and Gary D. Sejkora . . . . . . . . . . . . . 503 

Estimating Indirect Cost of Urban Water Use 
by Charles H. Lawrance . . . . . . . . . . . . . . . . . . . . . . . . . . 517 

Design of Storm Sewer Networks 
by Ben Chie Yen and Ahmet Suha Sevuk . . . . . . . . . . . . . . . . 535 

Control of Gas Flow from Sanitary Landfills 
by Houshang Esmaili . . . . . . . . . . . . . . . . . . . . . . . 555 

Particles, Polymers, and Performance in Filtration 
by Mohammad T. Habibian and Charles R. O'Melia .... 567 

Slime Holdup, Influent BOD, and Mass Transfer in Trickling Filters 
by Bernard Atkinson and John A. Howell . . . . . . . . . . . . . . . 585 

Pyrolysis as Means of Sewages Sludge Disposal 
by Nancy E. Folks , R. Addis Lockwood, Bert A. Eichenberger, 
Frank R. Bowerman, and Kenneth Y. Chen . . . . . . . . . . . 607 

This Journal is published bimonthly 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 $7 .00. Nonmember subscriptions available; prices obtainable on request. 
Second-class postage paid at New York, N.Y. and at additional mailing offices. EE, 
EM. 

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

iii 



Simulation of Water Quality Management Policies 
by John W. Hyden, James A. Chisman, and Hugh H. Macaulay . . . . 623 

Optimization of Denitrification Process 
by Richard P. Michael and William J. Jewell . . . . . . . . . . . . . . . 643 

DISCUSSION 

Proc . Paper 11467 

Sewage Chlorination Versus Toxicity-A Dilemma? by Harvey F. 
Collins and David G. Deaner (Dec ., 1973. Prior Discussions: June, 
Oct. , Dec., 1974). 

closure . . ... 

Optimal Control of Nitrogen Losses from Land Disposal Areas, by 
Douglas A. Haith (Dec., 1973. Prior Discussion: Dec., 1974). 

. .. 661 

closure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 663 

Systems Analysis and Solid Waste Planning, by Robert M. Clark and 
James I. Gillean (Feb., 1974. Prior Discussion: Dec., 1974). 

closure . .. . ... . 

Oxygen Depletion Model for Cayuga Lake, by J. Denis Newbold 
and James A. Liggett (Feb., 1974. Prior Discussion: Dec., 1974). 

. .. 666 

closure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 667 

Sewer Line Design Based on Critical Shear Stress, by Kuan M. Yao 
(Apr. , 1974. Prior Discussion: Feb., 1975). 

closure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 668 

Optimization of Urban Air Monitoring Networks, by William P. Darby, 
Paul J. Ossenbruggen, and Constantine J. Gregory (June , 1974. Prior 
Discussion: Feb., 1975). 

closure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 669 

NO. Emissions from Stationary Combustion Sources, by the Committee 
on Atmospheric Pollution of the Environmental Engineering Division 
(June, 1974. Prior Discussion: Feb., 1975). 

closure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 672 

iv 



Effects of Deposit Resuspension on Settling Basin,a by Takeichiro 
Takamatsu, Masaaki Naito, Sadataka Shiba, and Yasayo Ueda (Aug., 
1974). 

by P. L. Silveston and J. F. Cordoba-Molina . . . . . . . . . . . . . . . 672 

Least Cost Design of Branched Pipe Network System,8 by Arun K. 
Deb (Aug., 1974). 

by John R. Appleyard . . . . . . . . . . . . . . . . . . . . . . . . . . . 675 

Philadelphia Pilots-Builds Oxygen Activated Sludge,a by Carmen F. 
Guarino, Michael D. Nelson, and Allan B. Edwards (Aug., 1974. 
Prior Discussion: Feb., 1975). 

by George J. Capestany 678 
by Anton A. Kalinske . . . 679 

Statistical Evaluation of Reaeration Prediction Equations,• by Linfield 
C. Brown (Oct., 1974). 

by Cheng H. Chiang . . . . . . . . . . . . . . . . . . . . . . . . . . . . 682 

Volume of Storm Water Retention Basins," by Chester J. Ordon (Oct., 
1974. Prior Discussion: June, 1975). 

by Kadallur D. Nambudripad . . . . . . . . . . . . . . . . . . . . . . . 684 

Boundary Layer Separation Concept of Settling Tanks, a by Yishu 
Chiu (Dec., 1974). 

by Edward Silberman . . . . . . . . . . . . . . . . . . . . . . . . . . . 685 

INFORMATION RETRIEVAL 

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 out, 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. 

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

V 


