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PREFACE

Rationale

Air Pollution: Engineering, Science, and Policy. This textbook explores the sources and sinks, health
effects, regulatory methodologies, history, and control technologies for air pollutants. Chapters are
organized by the physical and chemical nature of the pollutants, which determines the technologies
useful for their control. The book includes chapters on each of the US Clean Air Act criteria air pollut-
ants (particulate matter, sulfur oxides, nitrogen oxides, ozone, carbon monoxide, and lead). Additional
topics include mercury, reactive carbon (methane, volatile organic compounds), indoor air quality,
hazardous air pollutants, mobile sources, stratospheric ozone depletion, and carbon dioxide induced
climate change. Each section also explores the impacts of control technologies on society, industry,
and the local, regional, and global atmosphere.

The text is aimed at upper level undergraduates in the sciences and engineering who have
completed courses in general chemistry, general physics, and calculus. It provides the background
(or review) information needed to help students that have not had (or have forgotten) courses
in: problem solving calculations, mass and energy balances, particle technology, fluid mechanics,
meteorology, dispersion modeling, and green engineering. These chapters provide the necessary
background so any student in a science or engineering discipline can understand and use this book.

The book discusses the science of what is known about each pollutant — the natural and anthropo-
genic sources; what happens to it once it is released into the environment; and the ultimate fate of the
release. Policy issues include: how humans have organized systems to minimize harm, and the effects
of these systems. Engineering issues include: control methodologies and technologies, such as con-
trolling inputs, changing processes, and emission removal equipment. Many chapters include case
studies from particular industries and situations that may describe the relevant air pollutant issues;
provide short and relevant science summaries; describe the current practices for pollutant removal;
and explain why some alternative technology is not chosen.

Highlights

e Include global issues and potential solutions for global problem pollutants (carbon dioxide,
mercury, stratospheric ozone depletion). These problems are the most relevant, significant,
and contemporary issues in air pollution.

e The successes and remaining problems surrounding the criteria pollutants (SOx, NOx, PM,
VOC'’s, Pb, and tropospheric ozone). Readers new to the field of air pollution will want to
learn about these past victories, but will also need to know what the current issues are that
they may be expected to address.

Air Pollution: Engineering, Science, and Policy ix
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e Explore issues on the scale of each problem. Scales range from the personal scale, to build-
ings (indoor air quality) to cities (particulate matter) to regions (acid rain and smog) to
global (CFCs, methane, and carbon dioxide). A scale based hierarchy or categorization
helps readers move beyond the traditional command and control of point source solutions
and see that other solutions can be viable.

* Encourage readers to think about air quality issues in terms of their life as a citizen and con-
sumer, not just as scientist or engineer. When these problems are explored at the personal
scale, it provides additional motivation to learn about the subject.

* Explore engineering and non-engineering solutions to air quality problems. Sometimes the
best solution is to not make the mess in the first place rather than looking for ways to clean
up the mess. This aspect of the text is blended in as green chemistry, green engineering, and
pollution prevention. It has a place in each section of the text.

e Includes international perspectives. Other countries have similar goals and regulations to
the USA, yet they solve the problems in other ways. This information is included in many
chapters and in the discussion of specific problem areas and solutions.

* The text contains more information than could be completed in a typical 15 week course.
This gives the instructor some choices as to what to cover. The basic core chapters are

o Chapter 1. Introduction

o Chapter 3. Laws and Regulations
o Chapter 5. Meteorology

o Chapter 6. Dispersion

o Chapter 8. Particulate matter

o Chapter 9. Sulfur

o Chapter 10. Nitrogen

o Chapter 12. Ozone

o Chapter 14. Carbon Dioxide

Other chapters either provide review information or expand the types of pollutants and control
technologies.

I have taught courses in air pollution for over 20 years. Students are mostly undergraduate
engineers and environmental scientists; however, students from every science and engineering dis-
cipline have taken the course and found it useful. Many had not ever considered the topic as an area
for their career until taking this course. They have then gone on to successful careers in air pollution
control with industrial facilities, power companies, consulting firms, and state government.

X Air Pollution: Engineering, Science, and Policy
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