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On the Tufts University campus, as elsewhere 
in this country, interest in the Environment is 
high. You can see this in the extent of student in­
volvement in activities related to the environment. 
You also see it in the number of teachers bringing 
environmental problems into their classrooms. 
This includes teachers in a wide variety of disci­
plines covering the social sciences, basic sciences, 
and engineering. 

The question, of course, arises as to how to 
best use this intense and diversified interest. The 
result has been a number of Environmental Pro­
grams springing up around the country. These are 
quite varied in their stated purposes, in their 
leadership and organization, and in their method 
of obtaining financial support. For those of you 
who would like to know the specifics on these pro­
grams, Congressional Representative Daddario, 
from Connecticut, has made a survey. As Chair­
man of the House subcommittee on Science, Re­
search and Development, he sent questionnaires 
to Colleges and Universities in 1969 and compiled 
the results in the form of a booklet known as the 
Daddario Study.1 The study is a good introduction 
to the kinds of Environmental Programs at var­
ious schools. For more recent information to up­
date this study, the group which keeps up on 
these programs is the Scientists Institute for 
Public Information.2 

I WOULD LIKE TO describe one kind of pro­
gram, one which we recently began at Tufts. 

It is essentially multi-disciplinary in nature, not 
residing in any one department. It does not have 
the kind of funding associated with a department, 
but it is separate, and has its own degree require­
ments. 

Let us look at the reasons for developing such 
a program. First, some students would like to 
major in this field, and the program allows them 
to do this without being limited to a traditional 
department. There are certainly a handful of stu-
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dents each year who want to do this. Essentially, 
majoring in the environment means that the stu­
dent first expresses an interest and takes such 
courses. Later he decides whether he would like 
to specialize in the social, political, scientific or 
engineering aspects of the field. Presently, tra­
ditional departments do the reverse, and our stu­
dents are quite emphatic in their preference for 
this new approach. 

A second purpose for having such a program 
is that it allows students to minor in this field. 
These students might be engineers or they might 
be social scientists desiring some exposure to the 
problems of the environment. They want to re­
main in their traditional disciplines. Having such 
a program gives them the opportunity to become 
involved on a part time basis. Also the existence 
of a program means that the courses are properly 
catalogued so that a student can find what he 
wants. We compiled our own lists which describe 
the courses and emphasize the relation of each to 
the environment. College catalogs do not eff ec­
tively fill this purpose. 

A third purpose is to serve the needs of those 
students with a smaller interest in the environ­
ment. Almost every student should have some 
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exposure to the environment and the program 
gives him a wide variety to choose from, as well 
as a place to seek advice on his choice. 

Fh1ally, the program encourages people from 
diverse backgrounds to work together. Some of 
our courses are oriented toward local community 
problems.3 The needs are real and the interest is 
high. 

THE PROGRAM WAS created by a group of 
faculty and students who were interested in a 

multi-disciplinary approach. After a tentative 
outline of goals was made, students were encour­
aged to develop their own individual programs in 
the environment. A few hardy souls answered the 
challenge. They visited departments, discussing 
with each the courses which might properly fit 
into their program. We learned a great deal this 
way. Most importantly, we found that the number 
of offerings was much greater than anticipated. 
This is common everywhere, I think, and arises 
because a college catalog records history rather 
than predicts the material to be taught in the 
coming semester. 

As a result of the work these students put in, 
we had a listing of interesting courses, and a list­
ing of faculty who would volunteer to be advisors. 
When students put enthusiasm into this kind of 
program it gains momentum. For example, some 
faculty members not directly involved offered to 
help. When we pointed out the need for a certain 
course not yet available, we found faculty who 
were willing to create the course. 

In order to save future students the trouble 
of visiting so many departments, we have com­
piled lists of the actual program planned by each 
student, as examples, and some recommended pro­
grams that we developed. 

Eventually we had a number of students who 
had participated for one to two years. Each of 
these students had a program planned for his col­
lege education. However, I don't think you could 
say that Tufts had a Program. We had a group of 
interested people and a list of interesting courses, 
but you wouldn't call it a Program. 

To decide on a regular program we entered a 
debate which included the entire group of stu­
dents, faculty, and administrators who had shown 
interest. Using the Winter Study Period to do this 
we came up with the plan shown on Table 1. 

As you see, the student chooses one of the 
three areas of emphasis. He begins with the intro­
ductory course, which we would like to have in 
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the freshman year, and which give him a broad 
survey of the need for a health environment and 
the problems involved in trying to obtain it. Then 
he picks an area of emphasis, and chooses from a 
list of courses dealing in that area. For each of 
these areas, the student has available two lists of 
courses: one called recommended courses and the 
other called related courses. One can see that these 
areas are interdependent and therefore, courses in 
each area should be considered to be related 
courss for both the other areas. 

INTRODUCTORY 
COURSES 

ECOLOGY & 
/ NATURAL RESOURCES "" 

/ POLLUTION & ~ 
~ ENVIRONMENTAL 
"'- HEAL TH ~ 

~MANIN HIS ------
ENVIRONMENT 

SENIOR 
SEMINARS 

Finally, we have what I call Senior Seminars, 
whose purpose is to bring together the knowledge 
gained in these various fields, and to use it to 
solve an existing problem. That is, the students 
are given some task in their community. The task 
involves problems in Man's Interaction with his 
Environment. The students are asked to use 
their previous training, to learn to work together, 
and to develop a solution. 

Table 2 shows how this fits in with the Uni­
versity degree requirements. The Liberal Arts 
College at Tufts has a Plan of Study whereby a 
student develops his own program in consultation 
with several academic advisors. The Program is 
submitted to a board of review and, if accepted, 
the student can earn a degree for that program. 
The students who began early in our program 
are using this kind of option. We require two in­
troductory courses, and then five courses chosen 
from the areas of specialization. Two additional 
advanced courses help give some depth to the plan. 

Table 2. Degree requirements 

2 Introductory Ecology Courses 
5 Courses from Biology, Chemistry, Geology, Physics, 

Economics, Political Science, Sociology, Ch.E., C.E. 
2 Advanced Courses from above list 
2 Courses on multi-disciplinary approaches 
2 Advanced Courses on current problems 
1 Independent Study Project 
Foundation requirements-4 courses; Distribution require­
ments-8 courses; Free electives-6 courses. 
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Environmental Studies give our students the 
opportunity to minor in this field while 
remaining in Chemical Engineering. 

Next, two courses of a multi-disciplinary nature, 
and two courses on current problems must be 
chosen. The senior seminars could fall in these 
categories. An independent study project is us­
ually included. 

At the bottom of Table 2 University founda­
tion and distribution requirements and free elec­
tives are listed. This adds up to 32 courses, which 
would take four years on a four course per se­
mester system. These requirements result in a 
Liberal Arts degree. The Engineering College has 
a set of requirements which are quite similar. 
They would lead to an Engineering degree. How­
ever, it is not accredited by ECPD as the degrees 
in each of our Engineering Departments are. The 
students now in the program are about equally 
divided between Liberal Arts and Engineering. 

Table 3. Introductory Courses 

Ecology 
Natural Resources; use and disposal 
Pollution 
Environmental Health 
Public and Political Attitudes 

NOW I WILL GO through the topics, showing 
what each would include. Table 3 shows the 

material for the introductory courses. This is 
probably a two semester sequence, with the two 
courses covering Ecology, Natural Resources, Pol­
lution, Health and the Attitudes toward these. We 
do not have such a sequence yet. Instead, the Bi­
ology Department moved their Ecology course to 
the freshman year by removing all prerequisites. 
It covers one semester which is probably about 
the correct amount of time. We are still talking 
about the other course, and when it is finally 
created it will probably cover the other four areas 
you see listed. In the meantime, we can get along 
without it, since all but the most naive student 
can pick up the introductory material on his own. 
The main benefit of such a course is to help stu­
dents choose an area of specialization. 

Table 4 shows some of the courses for the 
Ecology and Natural Resources specialty. This is 
the list of recommended courses. Here we draw 
considerably from the Biology and Geology De­
partments. The student has already taken the 
Ecology course, and probably needs one of the 
basic Biology courses. Then he might take some of 
the Biology courses and some of the Geology 
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Table 4. Ecology and Natural Resources 

Biology courses 
Advanced Ecology 
Evolution 
Biology of Populations 
Biostatistics 

Geology courses 
Oceanography 
Geomorphology of Rivers 
Geomorphology of Beaches a nd Coastlines 

courses. That last course is particularly relevant 
to our area, since removal of sand by builders has 
caused a number of homes to be washed into the 
sea. It is said that Logan International Airport 
is next to go. 

For related courses, one can find a long list of 
courses in sciences, including Chemistry, Biology, 
Geography. A stronger emphasis on the use of 
natural resources might be good, but such courses 
are not now available. Our Chemical Engineering 
course on the Chemical Process Industries empha­
sizes the uses of natural resources and the prod­
ucts which result. We are now emphasizing how 
these materials eventually return to nature. Such 
a course might also be included. Our History 
Department offers courses on the History of 
Science and Civilization, which are quite good 
for this area. We do have a specific list of such 
related courses, but it is quite long, and so I have 
not shown it here. 

In the specialty called Pollution and Public 
Health, in Table 5, we have a program similar to 
what the Civil Engineers at Tufts have been 
doing for a long time. However, this program is 
less technical and deals more in the social sciences. 
The science courses emphasize the basic resources 
of a city; air and water, while the social science 
courses are centered around urban problems. Re­
search on noise is just beginning, and we expect to 
include those courses soon. 

There is a sizable list of related courses, and 
again I have not shown them. The list includes 
additional courses in Biology, Chemistry, Eco-

Table 5. Pollution and Public Health 

Biology of Populations 
Water Resources 
Water Supply and Sewerage 
Sewage and Water Treatment 
Water and Wastewater Chemistry 
General Chemistry 
Urban Economics 
Public Administration 
Problems in Urban Social Planning 
Contemporary Social Change 
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nomics, Engineering, History, Political Science 
and Sociology. One course we were delighted with 
was a Medical School course on Environmental 
Health. Another course, the Political Science 
course on Administrative Law, is a good example 
of how relevant some of these courses can be. The 
course this year was centered around the question 
of how one would set up a federal water pollution 
control administration. As more engineers become 
involved, more emphasis can be placed on how to 
go about developing the appropriate engineering 
tests on which the law might be made workable. 

The third specialty, shown on Table 6, deals 
with the interaction of man with his environment. 
It attempts to show what man does to his environ­
ment and what the environment does to man, and 
then focuses on the means for changing the en­
vironmental situation. The courses shown here 
are of a nontechnical nature. However, some ex­
posure to the science and technology of the prob­
iems is recommended. 

Table 6. Man in his Environment 

Social Contr ol of Industry 
Science and Civilization 
Citizenship and Political Behavior 
Social Psychology 
Urban Sociology 
The Sociology of Law 

The list of related courses is similar in kind, 
and somewhat longer than this one. Again I must 
emphasize that the recommended courses in each 
of these three areas are to be considered related 
courses for each of the other areas. 

The upper level seminars are still in the ex­
perimental stage, although several have been 
offered. These are generally offered in the Ex­
primental College, which accepts non-traditional 
courses, and courses which do not have a specific 
field. 

One senior seminar offered two years in suc­
cession deals with the environmental quality of 
the Mystic River Basin. The Mystic River Valley 
encompasses 85 square miles to the north of Bos­
ton, with a variety of development including some 
of the areas most intensive industry as well as 
some of its most handsome wooded areas. The 
Tufts University Campus is located in the valley. 
The courts deals with four aspects of the area: air 
quality, water quality, land use and recreation. 
The students survey the area, analyze air and 
water samples, and plan g9od land use. The course 
culminates in a symposium in which the appro­
priate town government offici:;iJs and the various 
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pollution agencies are invited. Technical reports8 

are prepared and made available to cities and 
citizens groups. 

The Mystic River Valley, though quite small, 
includes almost a dozen towns. Because of the lack 
of metropolitan control and planning, we were the 
first to consider the entire basin in one study. 
The results met with enthusiastic response by the 
community, which has now organized a watershed 
association4 which resides at Tufts. 

Another senior seminar was called the Future 
of our Environment. The students formed small 
groups and each focused on one problem. The 
members of each group were from a variety of dis­
ciplines, and each member was to bring to bear 
his own background to help in a mutual solution. 
Class time was spent in background lectures on the 
causes and effects of the problems, student dis­
cussions on the methods to be used to solve them 
and on final reports by each group. Biologists and 

There is a lot of work to be done here ... In the 
past we have said that it is really a political or 
social problem . . . The political and social 
scientists are at the same time calling it a 
problem in technology. 

Politicians, as well as Engineers were brought 
in as guest lecturers. 

The student reports were as varied as they 
were informative. On group, composed of students 
majoring in Religion, Philosophy, and Chemical 
Engineering traced the relationship between the 
political, psychological, technical and religious 
aspects of the pollution problems. At the other 
extreme, another group came up with specific 
recommendations to manufacturers of detergents 
and to household consumers to reduce eutrophica­
tion of waterways. 

Why should Chemical Engineers be interested 
in Environmental Studies? After all, there may be 
very little engineering in such a program. First, 
there may be little engineering here, but there is 
a need for more, and we can meet this need. These 
activities are widespread, and will continue to 
grow. 

Second, there are the benefits our students 
derive. These are many and varied and I have al­
ready mentioned them. The most important, I 
think, is the opportunity for our students to minor 
in this field while remaining in the Chemical Engi­
neering Department. They will learn a great deal 

(Continued on page 121) 
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with process computers. If any deficiencies exist, they 
are found in the area of training in management skills, 
useful not only for process -computer work but for all 
engineering activities. No student can cover all of the 
worthwhile subjects, even with graduate study; for this 
reason, and because many students will find themselves 
in other new fields in the future, the need for life-long 
learning must be stressed. 

Training through the PhD level is not the only or 
best way to produce people with the requisite skills. It 
is an unnecessary hurdle for the individuals, and the 
total demand would make an excessive load for the uni­
versities. More important, the usual emphasis in a PhD 
program on research in a narrowly-defined specialty does 
not provide the right technical background and mental 
outlook for process computer systems engineers. 

Above all, we hope the engineering schools will pro­
duce enginee·rs-men who combine a knowledge of scien­
tific principles with an interest in practical results, an 
appreciation of cost factors, and skill in human rela­
tions. Among their other attributes, they should be able 
to communicate, patient and persistent, creative and in­
ventive. These traits and attitudes need not be taught in 
special courses but should be imparted throughout the 
curriculum. 

Engineering students also need to learn that, contrary 
to much literature on the question, design is not the ulti­
mate goal of engineering; an engineer has to make things 
work. In the process industries, he must run plants and 
solve what might be called the operating problem : with a 
given plant facing varying raw materials, product require­
ments and equipment characteristics, what is the best 
way to operate? This responsibility does not receive 
sufficient recognition in engineering education. 

The process computer is a tool for attacking the oper­
ating problem. Solving the problem (with or without an 
on-line computer) calls for skills in process simulation, 
optimization, instrumentation, process economics, and in­
dustrial management. Successful installation of a process 
computer is an engineering achievement of the highest 
order. 
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through this interaction in areas we cannot cover 
ourselves. The experience can be a tremendous 
asset to a young Chemical Engineer, and therefore 
can be a valuable part of his technical education. 

Finally, there is a lot of work to be done here, 
for our local community, for the nation and for 
the world. In the past, too many times we have 
said, "Well, I'd like to help, but that is really a 
political or social problem." The political and social 
scientists are at the same time calling it a problem 
in technology. Here is the kind of group where 
you find out what kind of problem it is and then 
solve it. This means utilizing our talents for 
solving some of our most important problems. 

REFERENCES 

1. U.S. Congress, House Subcommittee on Science, Re­
search and Development, "Environmental Science 
Centers at Institutions of Higher Learning." Report 
91st Cong., 1st session, Washington, D.C. 1969. 

2. Scientists' Institute for Public Information, 30 East 
68th Street, New York, N.Y. 10021. 

3. "The Environmental Quality of the Mystic River 
Basin," Vol. I: December, 1970; Vol. II: May 1971. A 
series of reports available through the Experimen­
tal College, Tufts University, Medford, Mass. 02155. 

4. The Mystic River Watershed Association, c/ o the 
Experimental College, Tufts University, Medford, 
Mass. 02155, 

121 


