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PREFACE

Solid wastes are all the wastes arising from human and animal activities that are
normally solid and are discarded as useless or unwanted. Because of their intrinsic
properties, discarded waste materials are often reusable and may be considered
a resource in another setting. Integrated Solid Waste Management is the term
applied to all of the activities associated with the management of society’s waste.
The basic goal of Integrated Solid Waste Management is to manage society’s waste
in a manner that meets public health and environmental concerns and the public’s
desire to reuse and recycle waste materials.

The need for a text that puts the engineering and scientific details of Inte-
grated Solid Waste Management into the framework of resource management has
grown significantly in recent years. This textbook is a response to that need. Both
the student and the practitioner will find in this book the engineering principles,
the data, the engineering and scientific formulas, and examples of the day-to-
day issues associated with the management of municipal solid waste. The book
integrates and expands the principles of solid waste management that were in-
troduced in a predecessor text entitled, Solid Wastes: Engineering Principles and
Management Issues.

ORGANIZATION

This book is organized into six parts. To understand the many facets of solid
waste management, it is important to know how the field has evolved from the
technology of horse-drawn carts to legislation-driven technology. The historical
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Xii PREFACE

development of this field and its current perspectives are presented in Part I. To
answer the question of whether solid waste is an untapped resource or a dis-
posal problem, information must be available on the sources, composition, and
properties of solid waste. These subjects are considered in Part 1I.

Because solid waste management has the dual functions of resource recovery
and waste disposal, there is no one best place to apply the appropriate technology.
In each situation, engineering principles must be applied to evaluate equipment
and facility options, to make operational choices, and to develop management
systems. The basic engineering principles that are an integral part of solid waste
management are presented in Part HI.

Advanced engineering principles related to the separation, processing, and
transformation of solid waste are presented in Part IV. Separate chapters are in-
cluded on materials separation and processing technologies, thermal conversion
technologies, and biological and chemical conversion technologies. Because the
reuse and/or sale of recovered materials is of considerable importance, a separate
chapter is devoted to this subject.

The need for continuing care of the land remains after landfills are closed.
Closure, restoration, and rehabilitation of landfills are presented in Part V. Both
active and abandoned landfill sites are considered as there are thousands of sites
that existed before current regulatory standards for closure were developed.

Important. management issues that must be evaluated in the development
and operation of Integrated Solid Waste Management systems are discussed in
Part VI. For many communities, the critical issues arise from state mandates for
waste diversion from landfills. Two chapters are devoted to this important topic.
The methodology for completing solid waste management plans and documents,
mandated by federal and state laws, is considered in the final chapter.

IMPORTANT FEATURES OF THIS BOOK

To illustrate the principles and facilities involved in the field of Integrated Solid
Waste Management, over 530 illustrations, graphs, and diagrams are included. To
help the reader understand the material presented in this textbook, detailed solved
examples and case studies are presented in Chapters 3 through 20. Whenever
possible, spreadsheet solutions are presented. To help the readers of this textbook
hone their analytical skills, a series of discussion topics and problems are included
at the end of each chapter. Selected references are also included at the end of each
chapter.

To further increase the utility of this textbook, a series of appendixes have
been included. A glossary of terms is presented in Appendix A. Physical char-
acteristics of water and landfill gases are presented in Appendixes B and C,
respectively. The statistical analysis of solid waste management data is delineated
in Appendix D. Cost data for solid waste equipment and facilities are presented
in Appendix E. The remaining appendixes deal with information related to the
analysis and design of landfills.
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USE OF THIS BOOK

Enough material is presented in this textbook to support up to three quarters or two
semester-length courses at either the undergraduate or graduate level. Drafts of
this book have been used at both levels at the University of California, Davis, and
at the California Polytechnic State University. The first eleven chapters comprise
a basic introduction to the field of Integrated Solid Waste Management. In the
publisher’s outside review process, it was suggested that the material presented in
Chapters 12 through 15, which deals with materials recovery and waste transfor-
mation, be combined with the material presented in Chapter 9. To have combined
these chapters would have altered the basic objective of this textbook. The ma-
terial presented in Chapters 12 through 20 has been included to allow the book
to be used for an advanced course in materials recovery and transformation and
for a course dealing with policy issues in integrated solid waste management. A
suggested outline for an introductory course in integrated solid waste management
is presented below.

Topic Reading
Introduction and evolution of solid waste management Chapters 1 and 2
Sources, composition, and properties Chapters 3, 4, and 5
Solid waste generation rates Chapter 6
Waste handling, separation, storage, and processing at the source Chapter 7
Collection of solid waste and source-separated materials Chapter 8
Separation processing, and transformation of waste materials Chapter 9
Waste/transfer and transport Chapter 10
Disposal of solid wastes and residual matter Chapter 11
Closure of landfills (added for semester course) Chapter 16
Remedial actions for abandoned waste disposal sites Chapter 17
(added for semester course)
Recycling of waste materials (added for semester course) Chapter 15

A suggested outline for a graduate course dealing with materials recovery, pro-
cessing, and waste transformation is presented below.

Topic Reading
Introduction and evolution of solid waste management Chapters 1 and 2
Sources, composition, and properties Chapters 3, 4, and 5
Solid waste generation rates Chapter 6
Introduction to materials processing Sections 9-1-9-6
Materials processing and recovery Chapter 12
Introduction to thermal conversion technologies Section 9-7
Thermal conversion technologies Chapter 13
Introduction to biological and chemical conversion technotogies Section 9-8
Biological and chemical conversion technologies Chapter 14
Recycling of waste materials Chapter 15

Strategies for selecting the proper mix of technologies Chapter 18




XV pRerace

The following outline is appropriate for a course dealing with integrated solid
waste management policy issues.

Topic Reading

Evolution of waste management and legislation Chapters 1 and 2

Sources, composition, and properties of solid waste Chapters 3 and 4

Solid waste generation and collection rates Chapter 6

Management issues: meeting mandated diversion Chapters 18, 19, and 20
goals/planning

Issues in waste handling, separation, storage, and Readings from Chapter 7
processing at the source

Issues in collectiontransfer and transport Readings from Chapters 8 and 10

Issues in materials recovery Readings from Chapters 9, 12, and 15

Issues in the disposal of solid wastes and residuals Readings from Chapter 11

Issues in the closure, restoration, and rehabilitation of Readings from Chapters 16 and 17
landfills

Strategies for selecting the proper mix cof technologies Selected readings

In an undertaking of the magnitude of this textbook, it is impossible to avoid
errors. Any corrections, criticisms, or suggestions for improvements will be ap-
preciated by the authors. Additional information and data are also welcomed.
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