Industrial Waste Treatment Handbook
Second Edition

Woodard & Curran, Inc.

AMSTERDAM « BOSTON * HEIDELBERG * LONDON B
NEW YORK « OXFORD « PARIS « SAN DIEGO
SAN FRANCISCO ¢ SINGAPORE * SYDNEY « TOKYO H

BUTTERWORTH-HEINEMANN IS AN IMPRINT OF ELSEVIER

ELSEVIER




Table of Contents

Preface to First Edition ix
Preface to Second Edition xi
Acknowledgments xiii
1 Evaluating and Selecting 1
Industrial Waste Treatment
Systems
Treatment Evaluation Process: 2
Industrial Wastewater
Treatment Evaluation Process: 18
Air Emissions
Treatment Evaluation Process: 27
Solid Wastes
Bibliography 28
2 Fundamentals 29
Electron Configurations and 30
Energy Levels
Electrical and Thermodynamic 32
Stability
Chemical Structure and Polarity 33
of Water
Hydrogen Bonding 38
Solutions and Mixtures 38
Summary 45
Examples 46
Bibliography 49
3 Laws and Regulations 51
Introduction 51
History of Permitting and 51
Reporting Requirements
Water Pollution Control Laws 53
Groundwater Pollution Control Laws 55
Air Pollution Control Laws 58
Bibliography 64

vii

4 Pollution Prevention
Pollution Prevention Pays
General Approach
Hierarchy of Potential

Implementation Strategies
Bibliography

5 Waste Characterization
Waste Characterization Study
Waste Audit
Environmental Audit
Characteristics of Industrial

Wastewater

Characteristics of Discharges
to the Air

Characteristics of Solid Waste
Streams from Industries

Bibliography

6 Industrial Stormwater

Management

General

Federal Stormwater Program

State Stormwater Permitting
Programs

Prevention of Groundwater
Contamination

Stormwater Management Concepts

Stormwater Treatment System
Design Considerations
Stormwater as a Source of
Process Water Makeup
Bibliography

67
67
70
76

82

83
83
86
90
97
111
119

124
127
127
127
128

131

131
132

135

147



Viii

7

Industrial Waste Treatment Handbook

Methods for Treating

Wastewaters from Industry

General

Principle and Nonprinciple
Treatment Mechanisms

Waste Equalization

pH Control

Chemical Methods of Wastewater
Treatment

Biological Methods of Wastewater
Treatment

Development of Design Equations
for Biological Treatment of
Industrial Wastes

Treatment of Industrial
Wastewaters Using Aerobic
Technologies

Physical Methods of Wastewater
Treatment

Bibliography

Treatment of Air Discharges
fromIndustry

Air Discharges

Air Pollution Control Laws

Air Pollution Control
Treatment Objectives
Bibliography

Solid Waste Treatment and

Disposal

Background

Categories of Wastes

Characterization of Solid Wastes

The Solid Waste Landfill

Landfill Cover and Cap Systems

Solid Waste Incineration

The Process of Composting
Industrial Wastes

Bibliography

149

149
150

153
157
160

185

187

195

257

331

335

335
335
336
345
357

363

364
365
369
377
380
386
398

405

10 Wastes from Industries

(Case Studies)

General

Electroplating of Tin

The Copper Forming Industry

Prepared Frozen Foods

Wastepaper De-inking

Die Casting: Aluminum, Zinc,
and Magnesium

Anodizing and Alodizing

Production and Processing of Coke

The Wine Making Industry

The Synthetic Rubber Industry

The Soft Drink Bottling Industry

Production and Processing of
Beef, Pork, and Other Sources
of Red Meat

Rendering of By-Products
from the Processing of Meat,
Poultry, and Fish

The Manufacture of Lead Acid
Batteries

Bibliography

Glossary & Acronyms

Index

409

409
413
422
426
434
441

447
451
455
459
468
472

479

486

492

497
501



