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Preface

Following the format of the first edition, the second edition of Principles of Environmental
Engineering and Science is designed for use in an introductory sophomore-level engineering
course. The book covers the basic, traditional subject matter that forms the foundation of more
advanced courses. As such, it provides the fundamental science and engineering principles that
instructors in more advanced courses may assume are common knowledge for an advanced un-
dergraduate. In our offerings of this course, we have found that mature college students in allied
fields—such as biology, chemistry, resource development, fisheries and wildlife, microbiology,
and soils science—have no difficulty with the material.

We have assumed the students using this text have had courses in chemistry, physics, and bi-
ology as well as sufficient mathematics to understand the concepts of differentiation and integra-
tion. Basic environmental chemistry and biology concepts are introduced at the beginning of the
book. In the mathematical presentations, we have provided only a few derivations. In our expe-
rience, the more rigorous approach of derived mathematics may yield a result that is not more but
less demonstrative—and even confusing—to the beginning engineering student.

A major theme carried through the text is mass balance. Chapter 4 is an introduction to the
concept of materials and energy balance as a tool for understanding environmental processes
and solving environmental engineering problems. It is then applied in the hydrology, sustain-
ability, water quality, water and wastewater treatment, air pollution, and solid and hazardous
waste chapters.

Each chapter concludes with a list of review items, the traditional end-of-chapter problems,
and, perhaps less traditional, discussion questions. The review items have been written in the
“objective” format of the Accreditation Board for Engineering and Technology (ABET). Instruc-
tors will find this particularly helpful for directing student review for exams, for assessing con-
tinuous quality improvement for ABET, and for preparing documentation for ABET curriculum
review. We have found the discussion questions useful as a “minute check” or spot quiz item to
see if the students understand concepts as well as number crunching.

The second edition has been thoroughly revised and updated. With the addition of 73 new
end-of-chapter problems, there are now a total of 395 problems. The following paragraphs sum-
marize the major changes in this edition.

* Eleven case studies have been added to introduce material in appropriate chapters.

* A discussion of the history of environmental engineering and environmental science is now
included in the first chapter. The discussion of laws and regulations has been replaced by a
brief discussion of the process by which laws and regulations are developed.

* A new, stand-alone chapter on biology has been added (Chapter 3).

¢ All the example problems and end-of-chapter problems on risk assessment have been revised
to incorporate new estimates of intake and slope factors.

* A quantitative introduction to well drawdown has been added to the hydrology chapter
(Chapter 7).

* The chapter on resources (Chapter 8) has been completely revised and slimmed down. Its
focus is on sustainability. A discussion of biofuels and hydrogen fuel for automobiles is
included.

* The water quality management chapter (Chapter 9) has been revised with updated material on
arsenic, nanoparticles, and endocrine disruptors.

xi



Preface

The water treatment chapter (Chapter 10) has been revised to include new material on mem-
brane filtration and AOPs.

A new introduction, a new section on treatment standards, and a new section on membrane
treatment have been added to the wastewater chapter (Chapter 11).

The air pollution standards have been updated and new material on mercury, lead, and PM, 5
has been added to the air pollution chapter (Chapter 12). In addition, the sections on origin and
fate, indoor air, acid rain, ozone depletion, global warming, and control of automobile emis-
sions have been updated.

The solid waste chapter discussion of collection methods has been updated to include collec-
tion of compostable material (Chapter 13).

In the hazardous waste chapter, a new section and example problem, on pump and treat, has
been added (Chapter 14).

A revised introduction to the noise pollution chapter (Chapter 15) includes the impact of
hearing loss on people, as well as the economic impact of noise pollution on civil engineering
projects and businesses. A new discussion of the Ly, concept and a revision of the method of
calculating airborne transmission of noise are included.

The ionizing radiation chapter has three new example problems and an updated discussion of
radioactive waste management (Chapter 16).

Online Resources

An instructor’s manual and set of PowerPoint slides are available online at www.mhhe.com/
davismasten for qualified instructors. Please inquire with your McGraw-Hill representative for
the necessary access password. The instructor’s manual includes sample course outlines, solved
example exams, and detailed solutions to the end-of-chapter problems. In addition, there are sug-
gestions for using the pedagogic aids in the next.

As always, we appreciate any comments, suggestions, corrections, and contributions for

future revisions.

Mackenzie L. Davis
Susan J. Masten
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