
DIVISION NAME CHANGE 

The Technical Activities Committee, at its July 17-19, 1972 meeting, held 
in Milwaukee, Wisconsin, approved the change in name of the Sanitary Engi­
neering Division to Environmental Engineering Division. [However, we are 
continuing to use the "old" name for the Journals for the balance of 1972. The 
February 1973 issue will carry the new name.] 

CONTENTS 

Papers 

REFUSE, RECLAMATION, AND RECYCLE 
by Joseph F. Malina, Jr., and William T. Morgan 

OPTIMAL DESIGN OF WASTEWATER TREATMENT SYSTEMS 
BY ENUMERATION 

Page 

819 

by Gene F. Parkin and Richard R. Dague . . . . . . . . . . . . . . . . . . 833 

OPTIMAL DESIGN OF URBAN WASTEWATER COLLECTION 
NETWORKS 

by Jarir S. Dajani, Robert S. Gemmell, and Edward K. Morlok. . . . 853 

COST-EFFECTIVENESS ANALYSIS OF WASTEWATER REUSES 
by Stephen C. Ko and Lucien Duckstein . . . . . . . . . . . . . . . . . . • 869 

STOCHASTIC POPULATION PROJECTION AT DESIGN LEVEL 
by Peter M. Meier . . . . . . . . . . . . • . . . . . • . . . . . . . . . . . . . . 883 

BASIC DATA FOR SOLID WASTE PILOT STUDY 
by Robert M. Clark, John M. Sweeten, and Daniel G. 
Greathouse . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 897 

AGRICULTURAL RUNOFF-CHARACTERISTICS AND CONTROL 
by Raymond C. Loehr . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . 909 

PERMEABILITY OF HIGH ASH PAPERMILL SLUDGE 
by Orlando B. Andersland and Robert W. Laza . . • . . . . . . . . • . . 927 

DESORPTION AND RETENTIVITY OF FILTERING MATERIALS 
by Andre Leclerc and Truong Tri Vu . . . . . . • . • . . . . . . . . . • . 937 

(over) 

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 is $10.00 per year with discounts to members and libraries. Second­
class postage paid at New York, N.Y . and at additional mailing offices. EM, SA. 

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

iii 



Page 

SYSTEM FOR REGULATION OF COMBINED SEWAGE FLOWS 
by Charles V. Gibbs, Stuart M. Alexander, and Curtis P. 
Leiser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 951 

PARAMETERS NECESSARY FOR ANALYZING THERMAL BIO­
ASSAYS ON MARINE FISH 

by Robert D. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 973 

CONSTRUCTION COSTS OF WATER SUPPLY AND SEWAGE 
NETWORKS IN POLAND-1961-1970 

by Miros,faw Gorczyca . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 987 

FACILITY SELECTION AND HAUL OPTIMIZATION MODEL 
by Houshang Esmaili . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1005 

SORPTION KINETICS IN FINITE-BATH SYSTEMS 
by Francis A. DiGiano and Walter J. Weber, Jr. . . . . . . . . . . . . . 1021 

DISCUSSION 

Proc. Paper 9393 

ANALYSIS OF WATER TEMPERATURE VARIATIONS IN LARGE 
RIVER, by Veerasamy Kothandaraman (Feb., 1971. Prior Discus­
sions: Dec. 1971, Apr., 1972). 

closure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1039 

SELECTING SOLID WASTE DISPOSAL FACILITIES, by Billy P. 
Helms and Robert M. Clark (Aug., 1971. Prior Discussions: Feb., 
1972, Apr., 1972). 

closure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1040 

TREATMENT OF REFINERY WASTE BY PHYSICOCHEMICAL 
PROCESSES, by Ju-Chang Huang and Michael G. Hardie (Aug. 
1971. Prior Discussion: June, 1972). 

closure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1042 

BATCH ADSORPTION KINETICS IN SEWAGE-ACTIVATED 
CARBON, by Jeffrey S. Hsieh, Raffi M. Turian, and Chi Tien 
(Aug., 1971. Prior Discussions: Apr., 1972). 

closure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1043 

DISINFECTION OF ALGAL LADEN WATERS,a by Wayne F. 
Echelberger, Jr., Joseph L. Pavoni, Philip C. Singer, and Mark 
W. Tenney (Oct., 1971). 

by Madhav L. Tikhe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1044 

INTEGRATED APPROACH TO PROBLEM OF VIRUSES IN 
WATER,a by Gerald Berg (Dec., 1971). 

by Malay Chaudhuri . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1045 

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

iv 



Page 

BACKWASHING OF GRANULAR WATER FILTERS,a by Thomas 
R. Camp, S. David Graber and Gerard F. Conklin (Dec., 1971. 
Prior Discussions: June, 1972, Aug., 1972, Oct., 1972). 

by Andre Leclerc and Truong Tri Vu . . . . . . . . • . . . . . . . . . . . 1046 

MASTER SEWERAGE SYSTEM PLAN FOR METROPOLITAN 
MANILA,a by 0. John Schmidt (Feb., 1972). 

by Kazuyoshi Kawata . . . . . . . • . . . • . . . . . . • . . . • . . . . . . . . 1047 

BACTERIAL DIEOFF IN PONDS,a by Ernst M. Davis and Earnest 
F. Gloyna (Feb., 1972. Prior Discussion: Oct., 1972). 

by Shundar Lin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1049 

OPTIMAL WATER QUALITY MANAGEMENT FOR HOUSTON 
SHIP CHANNEL,a by Almond J. Hays, Jr. and Earnest F. Gloyna 
(Feb., 1972). 

by William Whipple , Jr. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1050 

KINETICS OF CHLORINE DISINFECTION IN AN ECOSYSTEM,a 
by Leonard W. Hom (Feb., 1972). 

by Malay Chaudhuri . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1051 

DESIGN AND ECONOMICS OF JOINT WASTEWATER TREAT-
MENT,a by W. Wesley Eckenfelder, Jr. and Carl E. Adams, Jr. 
(Feb., 1972. Prior Discussion: Oct., 1972). 

by Santosh R. Goswami . . . . . . . . . . . . . . . . . . . . . . . . . . 1053 

RESEARCH NEEDS IN SANITARY ENGINEERING,a by the Sani-
tary Engineering Research Committee of the Sanitary Engineer-
ing Division (Apr., 1972. Prior Discussion: Oct., 1972). 

by Douglas V. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1055 

by Santosh R. Goswami . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1056 

OXYGEN DEPLETION IN ICE COVERED RIVER,a by Patrick H. 
Bouthillier and Kenneth Dimpson (Apr., 1972). 

by T. Viraraghavan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1058 

by Clarence R. Forsberg . . . . . . . . . . . . . . . . . • . . . . . . . . . . 1058 

TECHNICAL NOTES 

Proc. Paper 9398 

PREDICTION EQUATION FOR REAERATION IN OPEN­
CHANNEL FLOW 

by Y. Lam Lau ................••....••... • . . . . . . . 1063 

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

V 


