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term basis, perhaps more from a positive environmental
standpoint than a driving economic advantage. Wayne fol-
lowed up his project by documenting his planning, execu-
tion, and final analysis in a technical report.

One of the benefits of Wayne's assignments was that it
exposed him to "the big picture" of solving real-world chemi-
cal engineering problems. As Wayne puts it, "Using a broad
range of engineering resources to complete my study not
only gave me an appreciation for my [undergraduate] chemi-
cal engineering courses, but also helped prepare me for my
current assignment as a process engineer." By managing a
variety of resources, Wayne learned how to plan and coordi-
nate a project in which he required assistance and interaction
from operators, purchasing, other process improvement en-
gineers, and even management.

The "hands-on" nature of Wayne's project clearly differ-
entiates it from a classroom setup. More than just compiling
data from a variety of sources, Wayne worked side-by-side
with operators during actual operation of the gasifier;
additionally, he was required to gather cost and other data
for a variety of operating scenarios. When too much in-
formation was available, Wayne determined which data were
applicable for his investigation. When information was
scarce, he ascertained the best method to generate or esti-
mate required data.

A FINAL WORD

The true value of cooperative chemical engineering does
not lie solely in acquisition of technical skills, but rather
is the variety of job-related experiences. From safety
issues and analysis to interpersonal skills and project man-
agement, an industrial setting is an efficient means of
gaining practical skills that are not easily attained through
classroom experience.

In the professional environment, interns develop team-
work skills and learn how to solve problems where scope
must be quantified, the basis determined, and constraints
identified. These assignments cultivate industrial experience
by interaction with diverse groups including technical
specialists, financial analysts, production operators,
supervision, and peers. A recent study's finding specifically
point to benefits of cooperative learning and the type of
education gained through a cooperative engineering pro-
gram. Frequency of group work has a positive correlation
with most areas of self-reported satisfaction and education
growth.""! Furthermore, solving real-world problems allows
students to see "the big picture" by requiring them to use a
variety of engineering resources. This view of the overall
picture can enable students to gain an appreciation of
their chemical engineering courses by showing how key
concepts are interrelated.
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Although universities could emphasize some of these con-
cepts within their curricula, many of the skills are more
effectively acquired through the hands-on experiences of
cooperative internships. Additionally, Eastman's highly in-
tegrated site provides a common culture and broad scope of
resources to accomplish challenging technical assignments.
It is apparent that cooperative education is an effective way
to acquire practical industrial skills through diverse assign-
ments within a common culture—this is the essence of expe-
rience, the Eastman Way.
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When I was originally asked to review this book, the title
strongly indicated to me that I would be reviewing another
industrial hygiene book. I was pleasantly surprised to find
that I was wrong! This 1003-page tome contains a wealth of
detailed information in a new area (at least to me) of "health
hazard control." This area relates to exposure control
from both fugitive emission sources and process hazards for
both workers and the community. The main emphasis of the
book is clearly on traditional industrial hygiene-type
exposures, i.e., chemical exposures which occur mostly
on a continuous basis during routine chemical operations
and handling. A few short sections toward the back of the
book are devoted to episodic releases which occur during
an accident scenario.

The book also contains a wealth of practical process infor-
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enough to worry about with respect to how to teach—if you
also must gain excitement and knowledge about the area, it
makes the burden and the time commitment all that much
greater.

Because I was not involved in selecting what I taught in
my first semester, I ended up teaching a class with which I
felt uncomfortable. If it is possible, I would suggest that you
have a discussion with the person responsible for teaching
assignments before your first semester on the job. Discuss
the courses you would enjoy and feel qualified to teach, as
well as the ones that you would not feel comfortable teach-
ing (at least, not right away). It is also helpful to teach the
same course from year to year (up to three times) to lower
the time commitment. Teaching the same course several
times will allow you to develop a style that is most comfort-
able and effective for you.

As I stated earlier, there is nothing I value more from my

first years as a teacher than the interactions I had with
students. The joy and satisfaction of watching someone learn
and develop is infinitely more than satisfying. Unfortunately,
there are also a number of obstacles and failures that occur
along the way—but it is always challenging to focus on the
accomplishments and to learn from the failures.
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mation not readily available to academics. For instance,
Chapter 13 provides substantial information on floating-roof
tanks, including detailed drawings (overall tank design, seal
design, etc.) and also gives the basis for estimating emission
rates from these units. Similarly, substantial chapters and
sections are provided on seals, flanges, valves, rotating equip-
ment, sampling ports, transfer equipment, manual opera-
tions, etc. The copious drawings are also very helpful.

The book contains a total of 16 chapters. Chapter 1 pro-
vides the standard introduction to industrial hygiene, includ-
ing dose response, health effects, etc. Chapter 2 is on sources
of exposure and describes (in a general sense) the various
ways people are exposed to chemicals. Chapter 3 describes
quantitative methods for evaluating exposures, including
workplace sampling methods and analytical techniques, while
Chapter 4 is a substantial chapter on emission regulations,
including EPA and OSHA regulations.

Chapter 5 is on emissions measurement and estimation; it
discusses continuous leaks from process equipment rather
than episodic emissions which occur during an accident.
Chapter 6 is an introduction to hazard control and discusses
the various alternatives which are available once an expo-
sure has been identified.

Chapters 7 through 10 are on valves, control valves,
flanges and connections, and rotating equipment (pumps,
compressors), respectively. The 300 pages allotted to
these four chapters provide a huge resource of practical
detail on emissions from these units, seal and bearing
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construction, regulations, etc.

Chapter 11 is on sampling, showing the various methods
available to withdraw samples from process equipment and
the resulting worker exposure hazards. Chapter 12 discusses
drains, sewers, and wastewater emissions control; it presents
information on these emission sources which are frequently
overlooked since they are often considered utility areas.
Certainly, toxic fugitive emissions from these areas can rep-
resent a significant source of exposure.

Chapter 13 is on liquid storage and transfer; significant
design details on various types of storage tanks and transfer
systems, along with emission information, is presented. Chap-
ter 14 is on dust control and describes the various methods
used to handle dusts and to reduce exposures.

Chapter 15 is on major process hazards and discusses
episodic releases, emergency response and planning, and
applicable regulations. Chapter 16 presents a discussion of
exposure assessment, providing a number of simple
calculational methods to estimate workplace exposures.

This book would certainly be appropriate as a reference
for an upper-level chemical engineering class on process
safety, for a course on chemical engineering design, or
for an environmental course discussing fugitive emis-
sions. No homework problems are provided and only a
few calculational procedures are presented using equations
with fixed units. The book would also serve as an excel-
lent reference on emissions from process equipment for
practicing engineers. (1
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