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ABSTRACT: A joint program of the Oak Ridge National Laboratory (ORNL) and the University of
Tennessee at Knoxville (UTK) has been initiated to provide education and research on environmental
restoration and waste management. The program will provide opportunity for formal education and
research for area businesses, while integrating their efforts in mixed-waste management with those
of UTK and ORNL. Following successful results demonstrated at ORNL and UTK, the program will
be integrated with other universities and research institutions in the country.

During this presentation, the program's objective, scope, and goals will be described, and details
of the program structure will be explained. Also, it will be demonstrated how experience gained in
environmental restoration technology transfer activities could be applied in an educational program,
providing a focal point for technology transfer and information exchange. Expected accomplishments
and industry benefits will also be discussed.

1 INTRODUCTION

A joint program of the Oak Ridge National
Laboratory (ORNL) and the University of
Tennessee at Knoxyille (UTK) has been initiated
to provide education and research on mixed-
waste management. The program will provide
the opportunity for formal education and
research for area businesses, while integrating
their efforts with UTK and ORNL in mixed-
waste disposal management. The program's
principle resources willbe the staff and facilities
of ORNL and UTK.

The objective of the program is to train a
human resource base for U.S. Department of
Energy (DOE) environmental management and
industry performing environmental restoration
and waste management (ER&WM). Changing
culture and organizing a new philosophy toward
environmentafissues will remain a basic task of
future generations and can only be established
through a systematic approach; therefore,
systematic thinking in regardto ER&WM issues
must be integrated into the curriculum of the

program. The unique and strong interface of
industry and the university with the national
laboratory will not only be observed as a
success story, it will be an integrated
demonstration of these efforts and of striving for
excellence.

Following the successful results demonstrated
at ORNL and UTK, as a second phase the
program will be integrated with South Carolina
University's Research and Education Foundation
and Savannah River National Laboratory. In the
third phase, the same program will be interfaced
with the Rocky Flats site via satellite.

The purpose of this proposal is to promote a
mixed-waste management program in the UTK
Environmental Engineering program to meet the
waste management needs of the region and the
nation. Waste management is concerned with the
p/oper and safe handling, treatment, and disposal
of radioactive and hazardous waste generated in
a variety of activities, and the goal of safe
management is to ensure that waste material
disposed of in the environment does not create
risk to any living forms with which it might
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come in contact. Therefore, the duties of a
mixed-waste management professional include:

1. Identification of the performance objectives
of waste management disposal.

2. Application of the appropriate methods of
treatment and disposal technology.

3. Ensuring compliance with the appropriate
regulations during waste disposal.

4. Ensuring that no individuals are exposed to
the waste during or after disposal.

5. Determination of the policy and strategy for
proper waste management.

No curriculum in the state or in the nation
currently provides this interdisciplinary degree
option in a coordinated program. However, the
demand for this type of professional is growing
very rapidly. Most of the courses needed for this
program currently exist in the Department of
Civil Engineering; therefore, it is proposed that
this option be offered under the Master of
Science curriculum in Environmental
Engineering in the Department of Civil
Engineering at UTK. Such a program of study
will require teachers, laboratory facilities, ana
funds beyond what is currently available in the
department. In a cooperative effort, the Office of
Technology Transfer at ORNL has offered to
join with UTK to provide the additional
teaching, laboratory, and funding resources
necessary to make this program not only viable
but also internationally attractive. East
Tennessee has all the essential ingredients to
support this kind of an effort—UTK, ORNL,
Oak Ridge Associated Universities, the
Tennessee Department of Environment and
Conservation, the Tennessee Valley Authority,
and a rapidly growing private sector specializing
in waste management.

2 PROGRAM GOALS AND SCOPE

The program will integrate the efforts of UTK
and other local organizations with interest in
waste management training. The graduates of
this training will have technical skills and
managerial knowledge in mixed-waste disposal.

The program will establish strong ties with
industry. It will identify the needs of industry in
the research and development of the waste
disposal management, ana incorporate, as feed-
back, those needs into the educational program
which will benefit both industry and the
graduates of the program.

The program will provide a focal point for
technology transfer and information exchange. It
will catalyze regional, national, and international
development in the areas of mixed-waste
disposal management. In addition to research
and educational activities, the program will offer
an extensive and continuing series of
conferences, workshops, and short courses. The
lormal courses of the program will also be open
to audit by industry. An electronic bulletin board

containing mixed-waste management information
will be maintained for program members.

3 PROGRAM STRUCTURE

The program will offer a Master of Science
degree in Environmental Engineering, with a
concentration in waste management, in the Civil
Engineering Department. It will use courses
from primarily three departments—jCivil,
Nuclear, and Industrial engineering—in an
integrated demonstration of the academic,
industrial, and public sectors. The curriculum
may contain some courses on the essentials of
technology transfer and licensing. Research
assistantsnips and fellowships will oe provided
at ORNL and UTK, coordinated by the program
directors with the assistance of an advisory
board. Each student will be assigned to an
individual research staff member at ORNL, and
students will perform studies together. Students
will also be assigned to firms requesting them
and will participate in that company's activities
in the area of ER&WM.

4 THE CURRICULUM

The Civil Engineering Department at UTK will
offer a graduate program concentration in waste
management at the Master of Science level. The
program is designed for students holding
Bachelor of Science degrees in engineering,
physics, chemistry, biology, environmental
science, or geology. Because of the varying
backgrounds of students from diverse
disciplines, certain undergraduate courses as
described in the graduate catalog will be
required as prerequisites for entry into the
program. Students without the necessary
prerequisites must take undergraduate courses
that will not apply towards degree requirements.

Upon completion of the background courses,
successful students will start a research project
at ORNL under the guidance of a research staff
member and in coordination with their advisor.
This arrangement will bring together UTK
faculty and students with participating national
laboratory researchers to form research teams
and a closer working relationship between these
organizations. ORNL staff members will
participate by serving as adjunct faculty
members to teach some of the courses shown in
Figure 1. Successful students willgraduate with
a Master of Science in Environmental
Engineering with a concentration in waste
management, having selected courses from those
listed in Figure 1 with the approval of their
advisor.



Department

Environmental Engineering
Environmental Engineering
Environmental Engineering
Environmental Engineering
Environmental Engineering

Environmental Engineering
Environmental Engineering

Environmental Engineering
Environmental Engineering
Environmental Engineering

Environmental Engineering

Environmental Engineering

Environmental Engineering
Environmental Engineering

Environmental Engineering

Nuclear Engineering
Nuclear Engineering
Nuclear Engineering

Industrial Engineering

Industrial Engineering

Industrial Engineering

Course number

500
508
535
551
552

553
555
556

573
595

595

595

596
651

653

542
551
552

533

535

536

Course title (credits)

MS Thesis
Seminar, Report on Current Research (1)
Groundwater Hydrology (3)

Physicochemical Unit Processes (3)
Biological Treatment Theory (3)

Environmental Engineering Chemistry (3)
Solid Waste Management (3)
Hazardous Waste Management (3)

Sampling of Air Pollutants (3)
Nuclear Material Packaging and
Transportation (3)

Issues and Public Relation of waste
Disoosal (3)
Regulatory Compliance in waste
Management (3)
Special Reading Courses
Industrial Waste Unit Operations &
Processes (3)
Pollutant Fate Modeling & Risk
Assessment (3)

Management of Radioactive Materials (3)
Radiation Protection (3)
Radiation Monitoring & Dose
Assessment (3)

Theory & Practice of Engineering
Management (3)

Organizational Behavior & Managerial
Decision (3)
Project Management (3)

Figure 1. Suggested curriculum for mixed-waste management

6 INDUSTRY BENEFITS

Participating companies will share in
the following benefits:

1. An opportunity to work with program staff
to help shape ana steer the major university-
based mixed-waste management education and
research effort in the United States.

2. Exposure to major trends in research.
3. Prepublication access to basic research

results generated in the program.
4. Access to UTK, its resources, and the

expanded knowledge base the program
represents.

5. Direct (and early) access to the pool of
qualified graduates produced by the academic
program.

6. Participation in the information network
created by the program.

7. Participation in open seminars, conferences,
and short courses sponsored, designed, and
facilitated by the program.

7 SUPPORTING MEMBERSHIP

Companies employing students as interns will
contribute a nominal fee to the program.



Companies may also fund designated
fellowships each year for graduate students to
pursue program research. Trie company's name
will be assigned to a specific student fellowship.
Supporting members will also receive the
aforementioned benefits. Supporting members
will not receive early disclosure of research
results and will not receive automatic royalty-
free access to the patent, if there is one.
However, supporting members will be offered
the chance to negotiate a license for a patented
process or invention.

8 EXPECTED ACCOMPLISHMENTS

This program is expected to impact a wide range
of activities, thus producing long-term benefit to
participating universities, national laboratories,
and the country. There are ten principle
accomplishments to be achieved.

1. The graduates of this program will have
technical skills and knowledge of management
in mixed-waste disposal.

2. The program will open another avenue for
technology transfer.

3. Efforts of the nation's universities will be
integrated with industry's interests in waste
management training.

4. Opportunity will be provided for the
nation's business to recruit from a pool of
qualified individuals.

5. Strong university/national laboratory/
industry relations will be established.

6. Opportunity will be provided for training
local employees in waste disposal management
in a formal setting.

7. A much-needed formal educational program
and new human-resources training will be
established for ER&WM.

8. DOE waste management efforts will be
formalized by the program in exchange for
information obtained during DOE's ER&WM
undertaking.

9. Leadership, recognition, and visibility of the
east Tennessee area will be increased.

10. Additional business will be attracted to the
area.

9 CONCLUSION

This innovative academic partnership with
industry and national laboratories is aimed at
increasing the number of scientists, engineers,
and other professionals educated in relevant
technical and nontechnical disciplines to meet
the nation's ER&WM challenges, as well as
international ER&WM needs. This integrated
demonstration of technology and information
exchange will be the focal point of success for
DOE's Research, Development, Demonstration,
Testing, and Evaluiuon Program. It cannot be
done without the education and training of our
human resources.


