
CONTENTS 

Static Leaching Studies on Pulpwood Bark Residues 
by Arthur H. Benedict, James J. McKeown, and Russell D. Hart . . . . 529 

Clarification of Book-Mill Effluent by Enzyme-Alum 
by Yeun C. Wu . . . . . . . . . . . . . . . . . .... • . . . . . . 541 

Transportation Model Applied to Landfill Design 
by Robert B. Conrad and E. Kenneth Hoffman . . . . . . . . . . . . . 549 

Temperature-Toxicity Model for Oil Refinery Waste 
by James H. Reynolds, E. Joe Middlebrooks , and Donald B. Porcella . 557 

Optimization of Urban Air Monitoring Networks 
by William P. Darby, Paul J. Ossenbruggen, and Constantine J. Gregory 577 

Consumers Water Quality Index 
by Thomas M . Walski and Frank L. Parker . . . . . . . . . . . . . . . 593 

Stochastic Model of Dynamic Eutrophic Estuary 
by William R. Schofield and Richard G. Krutchkoff . . . . . . . . . . . 613 

Removal of Lignin from Water by Precipitate Flotation 
by Mu-Hao Wang, Marvin L. Granstrom, Thomas E. Wilson, 
and Lawrence K. Wang . . . . . . . . . . . . . . . . . . . . . . . . . . 629 

NO x Emmissions from Stationary Combustion Sources 
by The Committee on Atmospheric Pollution of the Environmental 
Engineering Division . . . . . . . . . . . . . . . . . . . . . . . . . 641 

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. I 0017. Allow six weeks for change of address to become effective. Subscription 
price to members is $5.00. 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 



Critical Oxygen Deficit for Bank Outfall 
by Omar E. Rood, Jr. and Edward R. Holley . . . . . . . . . . . . . . 661 

Economical Refuse Truck Size Determination 
by Richard P. Cardile and Frank H . Verhoff . . . . . . . . . . . 679 

Preliminary Model of Potomac Estuary Phytoplankton 
by Robert V . Thomann, Dominic M . Di Toro, and Donald J. O'Connor 699 

Conversion of Organic Waste to Fuel Gas 
by John L. Cox, Warrack G. Willson, and Edward J. Hoffman ..... 717 

Water Quality Models Using the Box-Jenkins Method 
by Peter M. Huck and Grahame J. Farquhar . . . . . . . . . . . . . . . 733 

DISCUSSION 

Proc. Paper 10564 

Oxygen Theory in Biological Treatment Plant Design, a by Dilip S . 
Mehta, Harry H . Davis, and Robert P. Kingsbury (June, 1972. Prior 
Discussions: June, 1973). 

by Stacy L. Daniels and Steven E. Richardson . . . . . . . . . . . . . . 755 

Process Kinetics for Denitrification, by Walter K. Johnson (Aug., 
1972). Prior Discussions : Feb., June, Aug., 1973). 

closure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 757 

Agricultural Runoff-Characteristics and Control, by Raymond C. 
Loehr (Dec., 1972. Prior Discussion : Aug., 1973) . 

closure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 759 

Basic Data for Solid Waste Pilot Study, by Robert M. 
Clark, John M. Sweeten, and Daniel G. Greathouse (Dec., 1972. 
Prior Discussion: Oct., 1973). 

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

Economic Aspects of Sludge Dewatering and Disposal, by Edwin R. 
Bennet, David A. Rein, and K. Daniel Linstedt (Feb., 1973. Prior 
Discussion: Oct., 1973) . 

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

· .. 760 

. . . 761 

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

iv 



Residuals in Manufacture of Paper, by Blair T. Bower, 
George 0. G. Lof, and William M. Hearon (Feb., 1973. Prior 
Discussion: Oct., 1973) . 

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

Kinetics as Design Criteria for Post Chlorination, by Panos 
Kokoropoulos and George P. Manos (Feb., 1972. Prior Discussion: 
Oct., 1973). 

closure .. . ..... . 

Optimization of Dead End Water Distribution Systems, 
by P. K. Swamee, Virendra Kumar, and P. Khanna (Apr., 1973. 
Prior Discussion: Oct., 1973). 

. .. 762 . 

. .. 763 

closure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 764 

Substrate Removal Mechanism of Trickling Filters, a by Bruce E. Jank 
and W. Ronald Drynan (June, 1973. Prior Discussion: Feb., 1974). 

by George J. Kehrberger . . . . . . . . . . . . . . . . . . . . . . . . . . 765 

Debris Accumulation in Ancient and Modern Cities, by Charles G. 
Gunnerson (June, 1973) . 

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

Surface Aerator Interactions, a by Kenneth S. Price, Richard A. 
Conway, and Albert H. Cheely (June, 1973). 

. .. 767 

by George F. Williams . . . . . . . . . . . . . . . . . . . . . . . . . . . 768 

Generic Feed Forward Control of Activated Sludge, a by John J. Davis, 
Richard I. Kermode, and Robert W. J . Brett (June, 1973). 

by Richard I. Dick . . . . . . . . . . . . 770 
by Ralph K. Cavin and Gary R. Kramer . . . . . . . 772 

Tracer Dispersion of High Rate Settling Tanks, a by Hassan 
M. EI-Baroudi and David R. Fuller (June, 1973). 

by Kou-Ying Hsiung . . . . . . . . . . . . . . . . . . 

Federal Drinking Water Standards-Past, Present and Future,• by 
James H. McDermott (Aug., 1973) . 

... 775 

by Bruce E . Nagler . . . . . . . . . 776 
by Thiruvenkatachari Viraraghavan . 777 

Synthesis Approach to Determining Research Needs in Civil 
Engineering; Air Pollution a Test Case, a by the Environmental Engi-
neering Research Committee of the Environmental Engineering 
Division (Aug., 1973) . 

by Thiruvenkatachari Viraraghavan . . . . . . . . . . . . . . . . . . . . 778 

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

V 



Competitive Growth of Sewage Organisms,• by Calvin P. C. Poon 
and Kuang K. Wang (Aug., 1973). 

by Thiruvenkatachari Viraraghavan . . . . . . . . . . . . . 779 

Carbon and Nitrogen as Regu]ators of Algal Growth, a 

by Edward G. Foree and Charles R. Scroggin (Oct., 1973). 
by Darrell L. King . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 780 

Design of High-Rate Settlers,• by Kuan M. Yao (Oct., 1973). 
by Ross Gregory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 782 

Cost-Effectiveness Analysis of Disposal Systems, a by Michael L. 
Popovich, Lucien Duckstein, and Chester C. Kisiel (Oct., 1973). 

by James F. Hudson and David H . Marks . . . . . . . . . . . . . . 784 

Sewage Chl':)rination Versus Toxicity-A Dilemma?,• by Harvey F. 
Collins and David G. Deaner (Dec., 1973). 

by Veerasamy Kothandaraman and Ralph L. Evans . 785 
by Sundar Lin . . . . . . . . . . . . . . . . . . . . . 786 

Regional Interindustry Solid Waste Forecasting Model,• 
by Helman I. Stern (Dec., 1973). 

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

Design and Operation Model of Activated Sludge, a by Joseph H. 
Sherrard and Alonzo W. Lawrence (Dec., 1973). 

.. . 788 

by Ross E. McKinney . . . . . . . . . . . . . . . . . . . . . . . . . . . 789 

Oxygen Utilization in Bacterial Protozoan Community, by Raymond 
P. Canale and Frank Y. Cheng 

errata . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 792 

TECHNICAL NOTES 

Proc. Paper 10571 

Indirect Method of SO 2 Determination from Combustion 
by Thomas T. Shen . . . . . . . . . . . . . . . . . . . . . . . . . 795 

Influence of Free CO 2 on Q10 for Chlorella vulgaris 
by John T. Novak and H. David Sanders . . . . . . . . . . . . . . . . . 798 

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

vi 


