An Envirnonmental Courde For Non- Technical Studenis

POLLUTION OF THE ENVIRONMENT-

CAUSES AND CURES

MARTIN C. HAWLEY, M. H. CHETRICK
Michigan State University

FEast Lansing, Michigan 48823

and

E. I. SHAHEEN

Institute of Gas Technology

Chicago, Illinois

URING THE FALL of 1972 the Chemical En-
gineering Faculty at Michigan State Uni-

versity (MSU) deliberated on the idea of offering
a course to the general university student body.
These considerations were motivated to some ex-
tent by discussions by College of Engineering ad-
ministrators at Michigan State University of the
desirability and the challenge related to such an
undertaking. These two factors, in turn, were
based primarily on cost accounting methods used
by the university and an opportunity to partici-
pate in general education. Courses were beginning
to be offered by various departments and colleges
on ecology and other topics related to environ-
mental issues. We asked ourselves at that time
questions such as:

“What unique subjects related to the environment

could the Chemical Engineering faculty offer to the

University ?” and “Should we really try to develop a

course of general interest?”
During this same period Dr. Hawley was working
with Dr. R. J. Foresti of Catholic University on
the development of a session for the Chemical En-
gineering Division program of the 1973 Annual
Meeting of ASEE at Iowa State University on the
subject of “Courses by ChE Faculty for Non-En-
gineering Students.” Dr. Foresti had developed
and taught a course on pollution for the general
student body and provided us with valuable as-
sistance and encouragement during this early
planning period. Finally, late in the Fall of 1972,
the ChE faculty at MSU decided it was qualified to
teach a general course on pollution of the environ-
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ment. It was our observation that many environ-
mental courses on a number of campuses were
treating, to a large extent, only the effects of pollu-
tion on the environment and were not dealing with
the total picture as related to the causes and cures
of pollution. We recognized that offering such a
course to the university community represented an
expansion of the scope of ChE and engineering
education at MSU. This matter was discussed with
Dean L. W. Von Tersch, and he encouraged the
ChE Department to develop the course. Finally,
normal channels were pursued to obtain course ap-
proval.

An outline for a course entitled “Pollution of
the Environment—Causes and Cures” was quickly
developed by Dr. C. M. Cooper, approved by the
ChE faculty, and submitted to the College of En-
gineering Curriculum Committee on November 21,
1972. It was here that this new course met its first
major roadblock. The primary issue was that each
of the other departments questioned whether ChE
was truly qualified to teach this pollution course;

It was our observation that many

environmental courses . . . were treating, to

a large extent, only effects of pollution . . .

and were not dealing with the total picture

as related to the causes and cures of

pollution . . . Offering such a course . . . represented
an expansion of the scope of ChE at MSU.

when in fact chemical engineers, with their proc-
essing and chemical background, are truly
“naturals” for teaching and handling environ-
mental problems.

After considerable delay, the course was finally
approved on October 11, 1973, nearly one year
after submission. It is apparent, in retrospect, that
we had failed to communicate to the Curriculum
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Committee that this was a general course for non-
engineering students and did not really infringe
on other departmental provinces. We were en-
couraged by the Provost’s Office to continue to
pursue course approval at the university level, and
within a short period of time this new course was
approved by both the special university Ad Hoc
Committee on Environmental Courses and the
university Curriculum Committee. After approval
by all parties concerned, the real work of course
planning and organizing began in order to offer
“Pollution of the Environment—Causes and
Cures” to MSU students during Spring term 1974.
We began to make decisions immediately and to
work on course format, assignment of lecture
topics, specific course schedule, publicity, adver-
tisements, et cetera.

COURSE OBJECTIVES

OUR PRIMARY OBJECTIVE in offering this

course was to contribute in a significant man-
ner, based on unique faculty expertise, to the en-
vironmental education program at MSU so that
the decision-makers of the future will be more
widely informed in their roles of solving complex
energy and environmental problems. Topics on
energy were included since energy conversion,
consumption, and availability are all directly re-
lated to pollution and environmental degradation.
It is the feeling of the ChE faculty at MSU that
ChE faculty, in general, have both the educational
background and experience required to effectively
deal with environmental and energy problems;
and hence, must interact with other sectors of our
society involved in decision-making.

It was decided to treat the subject of “Pollu-
tion of the Environment—Causes and Cures” in a
descriptive, but objective, fashion so that students
would be familiar with the nature of causes of and
approaches to solving environmental problems.
Thus, it was necessary to provide students with
factual information on the several sources of pol-
lution and environmental degradation followed by
a description and an objective assessment (includ-
ing economics) of the alternative solutions. In
this manner we were able to define the role of
technology in solving problems of the environ-
ment. In order to give balance to the course, it was
decided to invite speakers with various back-
grounds to describe the roles of other important
decision-making groups in solving problems of
the environment. Arrangements were made to
have prominent off-campus lecturers present their
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views and knowledge of the roles of the public,
government, and industry in combating problems
of the environment.

It can be seen in the course outline, Table 1,
that the general theme of the role of technology is
implicit in the sense that the course was offered by

Our primary objective . . . was to

contribute . . . based on unique faculty ex-
pertise, to the environmental education pro-
gram at MSU so the decision-makers of the
future will be more informed . . . in solving
complex energy and environmental problems.

the ChE Department and taught to a large extent
by our faculty. The course focused on causes and
cures of environmental and energy problems and
included talks on the roles of industry, govern-
ment, and the public in solving such problems.

PUBLICIZING THE COURSE

ONSIDERABLE EFFORT and Ilong-range

planning were required to insure the success
of this new course. Further, we recognized it
would be necessary to present this course to a
large number of students in order to make this
endeavor really worthwhile. The nature of the
course concept was such that a large lecture ap-
proach could be effective if lectures were ade-
quately organized for content and interest. We
knew organization and development of general
lectures would be a major task since, traditionally,
ChE faculty are accustomed to small classroom,
problem solving formats. Development of a good
publicity program was essential to attract a large
number of students. Thus, over the Christmas
holiday period, the top priority items were to line
up a few nationally known individuals for lectures
and to develop appropriate publicity material for
newspapers, radio, and mail campaigns. Students
at MSU pre-enroll for courses during the term
previous to that in which they actually take
courses. We timed newspaper releases and ad-
vertising to occur during the two weeks previous
to this pre-enrollment period.

The publicity campaign involved mailings of
course announcements and descriptions to stu-
dents enrolled in other environmental courses and
to student counselors. Course announcements and
descriptions were posted on bulletin boards
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throughout the campus. Approximately 4,000 of
these flyers were mailed and circulated on our
campus of 40,000 students. About ten special dis-
plays announcing this course were designed by
our Instructional Media Center and placed in the
University Library, Engineering Building Lobby,
and other conspicuous places on campus. Advertis-

The main features of the publicity program
which quite likely influenced many students
were the apparent comprehensive course
organization and the announcement that

two nationally recognized speakers,

Ralph Nader and a top oil company executive
were . . . to present lectures.

ing in the student newspaper and on campus radio
was done during the two week period prior to and
during the week of pre-enrollment. This publicity
campaign was quite successful in that approxi-
mately 400 students enrolled for this new course
during the pre-enrollment period.

The main features of the publicity program,
which quite likely influenced many students, were
the apparent comprehensive course organization,
and the announcement that two nationally rec-
ognized speakers, Ralph Nader and a top oil com-
pany executive, were scheduled to present lectures.
As can be seen on the course schedule, the course
was well organized in a thematic fashion and fea-
tured lectures by ChE faculty and off-campus
speakers such as Ralph Nader on “The Role of
the Public in Solving Problems of the Environ-
ment”; C. Howard Hardesty, Jr. Executive Vice-
President of CONOCO on “The Role of Industry
in Combatting Problems of the Environment”;
Raymond Smit of the Michigan House of Repre-
sentatives on “The Role of Government in Solving
Problems of the Environment”; Dean Hadcock,
Vice-President of General Foods Company on
“Adulteration of Foods,” and R. Nelson of Shell
0Oil Company.

CLASS FORMAT

HE COURSE WAS OFFERED for three

credits (MSU is on a quarter system) to the
general student body with no prerequisite require-
ments. The class was scheduled to meet twice per
week on Monday and Wednesday evenings from
7:00 to 8:20 P.M. The evening period was selected
to minimize possible conflicts with other courses
and to make the course available to people in the
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TABLE 1
Topics for “Pollution of the Environment”

Introduction of Faculty; Organization of Course; Grading
Procedures

Introduction to Course—Poliution, Energy, and Economics

Air Pollutants: Effects on Human Health, Animals, and
Plants

Air Pollution Contro’, Part I: Source and Control Methods

Air Pollution Control, Part I1: Source and Control Methods

“The Role of the Public in Combating Problems in the
Environment”

Causes of Water Pollution: Source of Indentification of
Industrial Pollutants Source and Identification of Do-
mestic and Agricultural Pollutants

Water Pollution Cures: Control Methods

Pollution by Oil: Impact and Abatement

General Question and Answer Session

Mid-Term Examination

Solid Waste: Causes and Cures—Methods of Disposal &
Recycling

Noise

Technology Assessment as Related to Pollution

Adulteration of Foods o

“The Role of Government in Solving Problems of Enviror-
ment”

“The Role of Industry in Solving Problems of Environment

Advanced Energy Systems: Overall Energy Picture

Energy: Petroleum and Oil Shale; Coal; Nuclear Energy:
Solar Energy & Others

General Question and Answer Session

Final Examination

greater Lansing community. Class periods were
utilized in most cases with fifty minutes for
formal presentation of material, ten minutes for
break, and twenty minutes for questions and an-
swers. There were some modifications to this
format, especially for the distinguished off-campus
lecturers. The question and answer period was
handled by asking students to write out questions
which were collected during the break and were
then answered and discussed during the final
twenty minutes of the period.

The class, except for two occasions, met in a
large lecture hall which seated approximately 500
students and was equipped with a public address
system connected to a tape recording system. All
lectures were taped and filed in the library so that
students could review lectures or listen to those
they may have missed. Most lecturers used well
prepared slides or overhead transparencies along
with the detailed handouts, containing an outline
of the lecture and specific factual material.

Ralph Nader’s lecture was held in the main
University Auditorium and was open to university
community. C. Howard Hardesty’s lecture was
presented in a large lecture room containing sev-
eral hundred students and faculty and was broad-
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cast via closed circuit television to the university
community. Both the Nader and Hardesty lec-
tures were scheduled jointly with the university
seminar series entitled “Perspectives In Energy.”

Six class sessions were handled by off-campus
lecturers, three lectures were presented by MSU
non-chemical engineering faculty, and the remain-
ing ten sessions were handled by ChE faculty. All
faculty members in the ChE Department par-
ticipated in the teaching of this course.

Grading was based on multiple choice mid-
term and final examinations. Two general in-
formal question and answer sessions were con-
ducted by the ChE faculty just prior to the mid-
term and final examinations. MSU Evaluation
Services provided assistance at no direct cost to
the ChE Department on exam question editing,
typing, and administering of examinations, and
computer scoring and evaluation. The exams cov-
ered material from both lectures and the text book
[1] with approximately fifty percent (50%) of
the questions from each source.

CLASS COMPOSITION

HERE WERE 365 STUDENTS who actually
finished the course and received final grades.
The composition of the class was as follows: Arts
majors 8%, Natural Science majors 13%, Social

M. C. Hawley is Professor of Chemical Engineering at Michigan
State University and has been on the faculty since 1964. Dr. Hawley’s
researches are in areas of chemical kinetics and reactor design,
chemical separations, and energy. He teaches courses on applied
mathematics, chemical kinetics, process design and economics, and
serves as a consultant to industry on matters related to process
modeling and design and new business ventures. Dr. Hawley re-
ceived his B.S. and Ph.D. degrees in Chemical Engineering from Mich-
igan State University in 1961 and 1964, respectively. (LEFT)

Esber |. Shaheen is Manager of Education Services at the Institute
of Gas Technology (IGT) and is responsible for the preparation of
educational materials for IGT’s graduate and undergraduate program
for the training of LNG Engineers in Algeria. Dr. Shaheen’s record as
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Science majors 18 %, Human Medicine majors 2%,
Agriculture and Natural Resource majors 17 %,
Business majors 7%, Engineering majors 19%,
Human ecology 3%, Education 3% and those with
no preference 10%. It is interesting to note that
the largest numbers of students were either fresh-
men or seniors. This non-homogeneity provided a
major in course presentation. This course was
taken by most students as a general elective.

STUDENT REACTION AND EVALUATION

STUDENT REACTION and input was sought

both at mid- and end-of-term via question-
naires. Over fifty percent (50%) of the students
had not taken an environmental course previously.
Students were requested to provide written com-
ments at mid-term relevant to improvement of the
course. Most comments pertained to improvement
of visual aids and to the style of lecturing. As a
result, care was taken in subsequent lectures to be
certain that visual aids could be read from all
parts of the classroom and to have the lecture
presentations become more informal. Also, most
faculty prepared handouts, containing important
information which was projected so that students
could spend their time during the lecture fathom-
ing the subject rather than writing notes. These
were all definite course improvements.

a Chemical Engineer comprises experience in both industry and educa-
tion and has authored various articles and books in the environmental
field. He received his Ph.D. in Chemical Engineering from the Uni-
versity of Tennessee in 1967. (CENTER)

M. H. Chetrick is Professor and Chairman of the Department of
Chemical Engineering at Michigan State University. He was associated
with the University of Louisville and the University of North Dakota
before coming to Michigan State University in 1963. His industrial
experience includes work with Shell Oil Company, Monsanto Company,
and Battelle Memorial Institute, as well as consulting for various
organizations. He received his B.S. from the University of Alabama and
his M.S. and Ph.D. from Ohio State University. (RIGHT)
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The Term-End Student Instructional Rating
Form indicated was generally quite favorable.

There are three other environmental courses
offered at MSU on the subjects of “Resource
Ecology and Man,” “Environmental Systems,”
and “The Politics of Ecology.” As part of a stu-
dent research activity, Mr. James Rye reviewed
our course relative to the other environmental
courses. [2] Mr. Rye attended all of the environ-
mental courses on a regular basis, collected hand-
outs, and interacted with faculty and students in-
volved in the courses. The following is an excerpt
from Rye’s report pertaining to our course:

Chem. Engr. 222 is a very informative class. It is
basically awareness oriented, and does not venture
into developing problem solving abilities within the
student.

ASSESSMENT OF COSTS

ASED ON STUDENT INTEREST, educa-

tional benefit to students and faculty, and
course enrollment (365 students and 1095 student
credit hours) this course appears to have been
highly successful. However, it is important to note
that there were major costs associated with the de-
velopment and operation of the course. These costs
fall into three categories: (a) Direct Expendi-
tures, (b) On-Campus Manpower, and (c) Off-
Campus Contributions of Manpower and Travel.
Estimates of these costs are summarized as fol-
lows:

$ PER STU-

COST ($) DENT QHR
Direct University Expenses $ 5,648.17 $ 5.16
On-Campus Manpower Costs 24,925.00 22.76
Off-Campus Contributions 3,968.16 3.62

Total Cost ... $34,541.33 $31.54

On-campus manpower costs were determined
from estimates of time spent by each faculty
member involved on course development, lecture,
preparation, class attendance, and course admin-
istration. It is anticipated that when this course
is offered again this Spring, manpower require-
ments will be reduced for lecture preparation and
class attendance which accounted for approxi-
mately forty percent of the on-campus manpower
costs during the first offering. Course organiza-
tion, development, and administration costs would
likely continue to be about the same in order to
insure a high quality course with attractive fea-
tures to a large number of students.
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The off-campus speakers were a major asset
to this course. The expenses and honorariums for
Nader and Shaheen were paid with university
funds as Direct Expenses. Lecturers Hardesty,
Nelson, Hadock, and Smit all contributed their
time and effort to this course and travel expenses
for each were covered by their respective employ-
ers, i.e., Continental Oil Company, Shell Oil Com-
pany, General Foods Company, and the State of
Michigan. In order to account for this off-campus
participation we estimated the value of the off-
campus contributions in a highly conservative
fashion.

Based on these actual expenses and estimates
of manpower and other costs, it can be seen that
for this first time offering, the course was rela-
tively expensive. In addition to these itemized
costs, during the development and operation of the
course all ChE faculty worked ‘“overtime’” on such
activities as research, proposal writing, paper
writing, and personal time to accommodate the
large time demands for this pollution course.
These would be real costs in the long-term if the
course were offered each year.

From the College of Engineering and the De-
partment of Chemical Engineering points-of-view
this course generated 1095 student credit hours.
From the university standpoint there was simply
a new course available with the associated added
benefits and costs.

SUMMARY

HE ChE FACULTY at MSU have demon-

strated the scope of ChE education can be ex-
panded successfully to include meeting the general
education requirements of university students and
interested people in the community. If such an ef-
fort is to be undertaken at any university, it is
important to recognize the costs associated with
this expansion in scope. However, it is recognized
that such a course provides a very useful and valu-
able service to society. O
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