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REPORTS TO THE FACULTY SENATE

OREGON STATE UNIVERSITY
Corvallis, Oregon 97331-6203

FACULTY SENATE OFFICE
503-737-4344 Social Science 107

Thursday, Januar

The agenda for the January Senate me
listed below. To be approved are the |
and distributed to Senators.

A. SPECIAL REPORTS
1. OSU President Paul Risser

Dr. Risser will converse with the

B. ACTION ITEMS
1. Install Elected Officials

Installation of Senate President
Committee members: Cheryl Jor
Senate Representative, Leslie Da

C. INFORMATION ITEMS
1.  Faculty Senate Handbook U

AGENDA

eting will include the reports and other items of business
minutes of the December Senate meeting, as published

Senate.

, Ken Krane; President-Elect, Anthony Wilcox; new Executive
dan, Donald Reed, and Ken Williamson; Interinstitutional Faculty
vis Burns; and newly-elected Senators.

Jodate

If continuing Senators would like
Office. Since experience has sho
being sent only on request.

an update for their handbook, please contact the Faculty Senate
wn us that the majority of Senators do not use the update, they are

D. REPORTS FROM THE PROVOST

Roy Arnold, Provost & Executive

Vice President for Academic Affairs

E. REPORTS FROM THE FACULTY SENATE PRESIDENT

President Ken Krane




F. NEW BUSINESS

IN ORDER TO PROPERLY RECORD MINUTES OF THE SENATE MEETING,
ALL SENATORS ARE REMINDED TO IDENTIFY THEMSELVES
AND THEIR UNIT ARFILIATION WHEN RISING TO SPEAK.




REPORTS TO THE FACULTY SENATE

OREGON STATE UNIVERSITY FACULTY SENATE OFFICE
Corvallis, Oregon 97331-6203 503-737-4344 Social Science 107

Thursday, February 1, 1996, 3:00 pm - 5:00 pm
Construgtion & Engineering Hall
LaSells Stewart Center

AGENDA

The agenda for the February Senate eeting will include the reports and other items of business
listed below. To be approved are the minutes of the January Senate meeting, as published and

distributed to Senators.

A.

SPECIAL REPORTS
1.  Honors College

Jon Hendricks, Honors College|Director, will report on the current status of the University Honors
College.

2. Intercollegiate Athletics

Dutch Baughman, Athletic Director, and Bob Frank, NCAA Institutional Faculty Representative, will
report on intercollegiate athletic|issues.

ACTION ITEMS

1. Approval of Parliamentariarﬁ

Approve Trischa Knapp, Department of Speech Communication, as Parliamentarian.

INFORMATION ITEMS
1. Faculty Awards Deadline

February 15 is the deadline for nominations for the following awards: OSU Distinguished Service,
OSU Alumni Distinguished Professor, Elizabeth P. Ritchie Distinguished Professor, Dar Reese
Excellence in Advising, OSU Faculty Teaching Excellence, Richard M. Bressler Senior Faculty
Teaching, Extended Education Faculty Achievement, D. Curtis Mumford Faculty Service Award, and
OSU Outstanding Faculty Research Assistant. Criteria for these awards may be obtained from Patricia
Lindsey at 737-1416, the Faculty Senate Office, or via Gopher by accessing *OSU Information and
Services* then 'Faculty and Staff Awards.* Nominations should be submitted to the Faculty
Recognition and Awards Committeg, in care of Patricia Lindsey, Agricultural & Resource ECOnomics,



2. Faculty/Sabbatical Housing IL

st

The listings for Faculty/Sabbaticall Housing kept in the Faculty Senate Office are on GOPHER. If a
faculty member is coming to OSU,|GOPHER can be accessed to determine if there is housing which
meets their needs; faculty members who are going on sabbatical can also list their homes as rentals.
After accessing GOPHER, select| “OSU Information & Services,” then select “Faculty/Sabbatical
Housing List” The following menus will appear from which to choose: Rentals Available,
Roommates, House Sitting, Housing Needed, and Sale. The rental listing is organized by number.

of bedrooms.

REPORTS FROM THE PROVOST

Roy Arnold, Provost & Executive Yice President for Academic Affairs

REPORTS FROM THE FACULTY SENATE PRESIDENT

President Ken Krane

NEW BUSINESS

IN ORDER TO PROPERLY RECORD MINUTES OF THE SENATE MEETING,
ALL SENATORS ARE REMINDED TO IDENTIFY THEMSELVES
AND THEIR UNIT AFFILIATION WHEN RISING TO SPEAK.




REPORTS TO THE FACULTY SENATE

OREGON STATE UNIVERSITY FACULTY SENATE OFFICE
Corvallis, Oregon 97331-6203 503-737-4344 Social Science 107

Thursday, March 7, 1996; 3:00 pm - 5:00 pm
Construction & Engineering Hall
LaSells Stewart Center

AGENDA .

The agenda for the March Senate meeting will include the reports and other items of business
listed below. To be approved are the minutes of the February Senate meeting, as published and
distributed to Senators.

A. SPECIAL REPORTS
1.  Student Affairs Update

Dr. Larry Roper, Vice Provost for Student Affairs, will report on Student Affairs.

2. Copyright Law

W. Lee Schroeder, Chief Business Officer, Caroline Kerl, OSU Legal Advisor, and Mark McCambridge,
Director, Business Services, willreport on the current status of the copyright laws.

B. ACTION ITEMS

1.  Faculty Forum Paper Guidelines (pp. 1-4)

The attached guidelines are before the Senate for approval.

C. INFORMATION ITEMS

1. Committee Interest Forms

Committee interest forms will be distributed after Spring break and will be due back in the Faculty
Senate Office on April 15. Please consider volunteering for these committees.

2. Interinsitutional Faculty Senate Recap (pp. 5-6)

Attached is a recap of the February IFS meeting.



D. REPORTS FROM THE PROVOST
Roy Arnold

E. REPORTS FROM THE FACULTY SENATE PRESIDENT

Ken Krane

F. NEW BUSINESS

IN ORDER TO PROPERLY RECORD MINUTES OF THE SENATE MEETING,
ALL SENATORS ARE REMINDED TO IDENTIFY THEMSELVES
AND THEIR UNIT AFFILIATION WHEN RISING TO SPEAK.
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Guidelines for Faculty Forum Papers

Name of publication and publisher: "OSU Faculty Forum Papers" published by the

Oregon State University Faculty Senate.

Preparation of manuscripts: Each manuscript submitted for publication:

d.

b.

Submission of manuscripts:

Must be submitted by a faqulty member who is part of the Faculty Senate
apportionment group.

Should not exceed a reasonable length. A six page limit is suggested.

a.

b.

Manuscripts should be submitted to the Faculty Senate Office.

Manuscripts should be submitted in electronic form, either by e-mail or on a
computer disk in a format compatible with the Faculty Senate Office’s word
processing system.

All submissions must be accompanied by a printed copy signed by each author
and including each author’s campus address and electronic mail address.

Review of manuscripts: Editorial review shall be done to assess the appropriateness
of the submission and any potential legal problems associated with its publication.
By publishing the paper, the institution may be required to share legal responsibility
with the author for the published material. Manuscripts shall be reviewed as
follows:

a.

Each manuscript will be read by the Faculty Forum editor, who shall be
designated each year by the Faculty Senate Executive Committee.

The editor, at his or her discretion, may select at least one additional faculty
member, preferably with expertise in the area in question, to read the
manuscript. The editor may also submit the paper directly to the Executive
Committee for its advisement if the content is in question.

If reviewers suspect possible legal problems, the editor may suggest revisions to
the author and/or may seek additional legal advice.

If disagreements between the author and the editor cannot be resolved, the
paper will be referred to the Faculty Senate Executive Committee for further
action. If the Executive Committee decides against publication, the author will
be so advised.



5.

Rev:

Publication and distribution:

e. The Executive Committee,
version of the Faculty Foruj

a. Publication will be distribut
and to Deans, Directors an
faculty.

b. Printed copies will not be d

DRAFT

or a representative thereof, shall review the final
m Paper prior to publication.

ed by electronic mail to all Faculty Senate members
Department Heads with a request to route to all

istributed but will be available for review in the

Faculty Senate Office and in the Kerr Library Reserve Book Room.

c. The following disclaimer wi

Il be included on every Faculty Forum Paper:

Opinions expressed by authors of Faculty Forum articles are not necessarily those
of the OSU Faculty or Faculty Senate.




The existing Faculty Forum Paper ¢
March 7, 1968:

1.

2,

Name of publication:

Preparation of manuscripts: E

a.

Guidelines were approved by the Faculty Senate on

"OSU Faculty Forum Papers"

ach manuscript to be submitted for publication:

Must be authored by a facplty member eligible for election to the Senate

according to the provisions

Should be typed in a form
retyping or rearranging. S
either single or double spa
must be single spaced. Oth

(1) Use 8-1/2" x 11" white
(2) Type on one side of p
(3) Do not number or fol
(4) Leave at least a 1-1/2

Should not exceed a reasor
displays such as tables or g
require approval of the fac

of Section 2 of Article IV of the Bylaws.

which can be reproduced directly without the need of
rt papers of one or two pages may be typed with
cing to make best use of full pages. Longer pages

er requirements:

bond paper

age only

1 sheets

inch margin at the top of all pages.

1able length. A six page limit is suggested, including
raphs. If this limit is exceeded, publications will
ulty advisory committee.

Should be signed (use black ink) and dated by the author at the end. The

author’s name and a subject, if appropriate, may be typed at the heading of the

first page of the paper.

Submission of manuscripts:

a.

Manuscripts are to be suanitted to the office of the Dean of Faculty. Receipt

of each manuscript will be

acknowledged.

For each monthly publication, the deadline for the receipt of manuscripts shall
be noon of the last full working day (Monday thru Friday) of the preceding

month.

Review of manuscripts:

The possible need of editorial review of manuscripts is suggested only to avoid
potential legal problems. The papers will be published with state funds and the
institution may be required to share with the author legal responsibility for material
that is published. The following review shall be followed:

a. Each manuscript will be read by at least two members of the faculty advisory
committee. Whenever possible, one of the reviewers shall have professional




5. Publication and distribution:

experience in the field of journalism, including its legal aspects. If in the
judgment of either reviewer a potential legal problem may exist, the manuscript

will be read by other me

ers of the advisory committee.

If in the judgment of the advisory committee, a potential legal problem may

exist, publication will be d
satisfaction of all members
potential legal problem ma

(1) Shall first consult the
(2) May seek additional 1

If the potential legal probl
paper will be referred to tl
further or final action. If tl
author will be so advised.

a.

6. Cost of publication:

eferred until the problem is resolved to the
of the advisory committee. In such cases where a
1y exist, the advisory committee:

author to consider and encourage possible revisions
egal counsel.

em is not resolved to the committee’s satisfaction, the
e Executive Committee of the Faculty Senate for
1e decision is to deny the publication of a paper, the

The publication date will Be about the middle of each month of the academic

year.

The publication will be dis

tributed by campus mail to each member of the

faculty who is eligible for ¢lection to the Faculty Senate as prescribed in Section
2 of Article IV of the Senate Bylaws.

Although extra copies will

be printed and made available on request at the

office of the Dean of Faculty, no copies will be distributed on a regular basis to

persons outside the faculty

a.

The estimated cost of publication and mailing 8 sheets (printed on two sides) is

about $150 per month.

Costs will be charged to the office of the Dean of Faculty. If funds are not
available to cover the costs of a given issue, the Executive Committee of the
Senate will be consulted at the earliest opportunity and the Senate will be

advised at the next regular

meeting.



Interinstitutional Faculty Senate Meeting
February 2 & 3, WOSC

IFS Senators present: Leslie Burng, Steven Esbensen, Mary Alice Seville
Report submitted by Seville

-- FRIDAY SESSION --

The session began with a welgome from WOSC President Betty Youngblood.
President Youngblood briefed ys on the issues faced by WOSC, primarily
reaccreditation in 1997 and clarifying WOSC’s mission in OSSHE. WOSC Provost
Gary Hart reported that WOSC will attempt to meet self-funded faculty salary
increases through early retirement$ and budget cuts that tend to be across the board
meeting the Chancellor’s office guideline to preserve programs whenever possible.

Grattan Kerans called to report on the special legislative session in process at the
time. He reported that the session was going very smoothly, the lottery shortfall in
education dollars was being made up by general fund dollars, and there is an
anticipated shortfall of $550 million in the 1997-1999 biennium.

OSBHE President Les Swanson talked with us about the Governor’s expectations of

and commitment to higher ed, the

and the strategic planning process|

* The Governor’s "menu items" ar
from kindergarten through univers

development of the Capitol Center in Beaverton,

2: no reduction in funding and seamless education
ty. The Governor wants to have a range of ideas

to mull over as he puts together his budget for the next biennium.

* President Swanson sees the Capitol Center serving as the center of programs for

engineering, technology and comp

uter science in the Portland area for all levels of

education - K-12, Community College and higher ed.

* The strategic planning is taking place in three phases:
1. Information gathering on current situation/environment to be completed by March.
2. Looking into the future - what Fhould OSSHE be.

3. How to get from current to future.

Four task forces are working on the first phase. It is not clear if the task forces will
continue to work on phase two. The whole process is to be completed with plan in
hand in June. Implementing some parts of the plan will depend on the
legislature/governor and some on Board decision.

Vice Chancellor Shirley Clark talked with IFS about strategic planning and the need
to systematically examine the virtual university concept as part of the planning
process. For example, should four-year degrees be given at two-year sites through
distance learning. She also mentioned that it is time for the next round of productivity




grants. Although there will be an RFP open to faculty, most of the funds will suvpport

areas of high demand in which pr

-- SATURDAY SESSION --

OSBHE REPORTS. Sargent report
December’s meeting dealt with th
January meeting, the Board appr
retirement options and decided th

ACADEMIC COUNCIL REPORTS.
in January. Primarily the Counci
coming in very different stages of
its role as feedback, not rejection o
be packaged to present the Board

OSSHE TASK FORCE DISCUSSIO
from the IFS members that serve ¢
Education and Research; Sargent, (
Lifelong Education and Professi
Education). All reported that a lot o

or agreements had been made.

d on the December and January Board Meetings.
structure of the strategic planning process. At the
oved campus physical plans, discussed the early
at employees can keep frequent flyer miles.

Dshika reported on the Academic Council meeting

dealt with program preproposals. Preproposals
maturity have caused problems. The Council sees
r screening. Some of the 12 or so preproposals will
in February; others will come back later.

N. Most of the morning was spent getting reports
n each of the task forces: (Zimmerman, Graduate
community and Economic Development; Enneking,
bnal Development; and Oshika, Undergraduate
f data had been gathered but most questioned how

it could be used effectively since spme of the task forces have not clearly defined the
problems to be addressed. Concern was expressed about how to deal with the overlap

among the undergraduate, graduz?te, and lifelong education task forces. The IFS
attempted to construct a concrete set of recommendations regarding the focus groups
that are being convened as part of the planning process. We finally decided that none
of us vyet had enough information to intelligently discuss the
appropriateness/inappropriatenessof the focus groups or to recommend members of
the focus groups. The task force representatives and President Sargent will continue
to press for clarification of the phasTe 1 process and appropriate faculty representation
in the final phases.

The Chancellor has formed a Planning Advisory Group for "rumor control” and
information flow during the strategic planning process. The members include
Chancellor Cox, IFS President Sargent, Ron Anderson (Assistant Vice Chancellor for
Human Resources), and Ed Dennis (Oregon Student Lobby).

GENERAL DISCUSSIONS. Early retirement - what is the purpose, how will it help fund
the 1997 raises; recently initiated Board review of presidential search process; and
OSU report on the faculty senate bylaw amendment requiring apportionment units to
comply with OAR’s.

The next meeting will be held at OSU on April 12 and 13.



Proposed Resolution Regarding Teach-in for Diversity Day
(To be considered during New Business)

WHEREAS the Faculty of Oregan State University share the concern of the
students that acts of racism are abhorrent anywhere in society but especially on
a University campus, and

WHEREAS the Faculty should take the leadership in creating a climate that
encourages and celebrates human |diversity,

BE IT RESOLVED that Wednesday, April 10, 1996 shall be designated as
Teach-in for Diversity Day, and

BE IT FURTHER RESOLVED that on April 10 at least 15 minutes of every
class period be devoted to discussions of issues of human diversity and how all
members of the University community can work together to create a safe and
welcoming environment.




—

FACULTY SENATE BALLOT
1996 OSU DISTINGUISHED SERVICE AWARD

The Faculty Senate Executive Committee, upon a review and recommendation from the
Faculty Recognition and Awards Committee, is recommending that the following individuals

receive the 1996 OSU Distinguished

Service Award.

Please indicate your vote on these nominations.

Dr. John V. Byrne

Mr. Jack Ward Thomas

| support this nomination

| oppose this nomination

| support this nomination

| oppose this nomination
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FACULTY SENATE BALLOT
D. CURTIS MUMFORD FACULTY SERVICE AWARD

The Faculty Senate Executive Commiittee, upon a review and recommendation from the

Faculty Recognition and Awards Committee, is recommending the following individuals for
this important award.

Please indicate your vote on these npminations.

Kenneth S. Krane | support this nomination

| oppose this nomination

William Winkler, Jr. | support this nomination

| oppose this nomination




DEPARTMENT OF AG

ORE

213 Ballard Exter
Telephong

em

March 21, 1996

il O OSU Faculty Senate E3
FROM: Patricia J. Lindsey, Chg

Faculty Recognition an
SUBJECT: Nominations of Drs. Jo

Distinguished Service A

The Faculty Recognition and Awards
Ward Thomas as the 1996 recipients ¢
has been approved by President Risser
Faculty Senate.

The recommendation of Dr. Byrne as
on his exceptional contributions to OS
contributions to OSU are perhaps best
35 years. His "integrity, compassion, }
forward thinking leadership" were cite
by turning the obstacle of significant 1
opportunity for constructive change, ai
help guide OSU into the next century
exceptional contribution to this univers

His contributions to the State of Oregd

RICULTURAL AND RESOURCE ECONOMICS

GON STATE UNIVERSITY

sion Hall - Corvallis, Oregon 97331-3601
541-737-2942 Fax 541-737-2563
ail: AREC@ccmail.orst.edu

CONFIDENTIAL

tecutive Committee

lif%&%\ \( : L\V

d Awards Committee

hn V. Byrme and Jack Ward Thomas for OSU
\wards

Committee has selected Dr. John V. Byrme and Dr. Jack
f the OSU Distinguished Service Award. This selection
- and now must be considered for approval by the OSU

a recipient of this prestigious award is based, fittingly,
U, to the state, the nation, and the world. John Byrne’s
known to us as faculty members and span more than
1onesty...impressive dedication...and the quality of

d by those writing in support. To take just one example,
eductions in public support of higher education into an
1d by allowing such challenges to focus his efforts to
rather than impeding them, Dr. Byrme has made an

Sity. :

n include his role within the State System of Higher
ancellor Bartlett who states: "What would best serve

Education, as attested to by former Ch

the academic interests of Oregonians was always his underlying concern.” His selflessness,

modesty, decisiveness, wisdom and pe
held among his peers is evident in his
Commission on the future of state and
continues to be, a leader in higher edu

rspective were also cited. The respect with which he is
selection as the Executive Director of the Kellogg
land-grant universities. Dr. Byrne has been, and
cation at the national as well as the state level.

John Byrne’s contributions to society have not been limited to OSU or to public higher
education. His curriculum vitae documents an impressive record of public service spanning
more than 25 years on U.S. Government and other federal advisory committees such as the



National Science Foundation, the U.S. T

2

epartment of Agriculture, the Department of the

Interior, the Office of Science and Technology Policy, the State Department, the U.S. Navy,

the National Oceanic and Atmospheric 4
- National Research Council. His service
state, region and nation is equally impre
these advisory bodies extends to the wor
U.S. delegation to the U.N. Conference

President Emeritus Byrne’s remarkable r
acknowledged center at OSU. Yet the ex
the "unusual circumstances” exception to
current or former OSU employees. In his

\dministration, and the National Academy of Sciences

on science advisory councils and committees in the

ssive. The scope of many of the issues addressed by
Ild; such as his service in an advisory capacity to the

bn the Law of the Sea.

ecord of service to society has rippled out from his
tent and importance of this service we believe meets
the general principle that this award not be given to
record of service, John V. Byrne ranks with those

for whom the exception has been previowusly invoked.

Dr. Jack Ward Thomas’ nomination and
are based on his service to OSU, the stat
the public and public interest through his
resources. He is described "as an exceller

social, political, and economic dimension;

has helped to change "the fundamental ps

the institutionalization of "ecosystem mar

course of the past 30 years, Jack Ward T

through the exercise of his scientific expe

Dr. Thomas has contributed to Oregon St

cooperation with faculty members from s
Professor appointment, he has served on
Fisheries and Wildlife. Twice he has deli

College of Forestry. Dr. Thomas’s service

selection for the OSU Distinguished Service Award
e, the nation and the world. Dr. Thomas has served
leadership in the area of management of public

1t scientist who understands and appreciates the

s of environmental decision-making." His leadership
emises of public forest management...[and] has led
1agement” as an operating principle." Over the
homas has been an outstanding public servant

rtise.

S

ate University for more than 20 years, through close
everal departments. Maintaining a Courtesy

several graduate committees in the Department of
vered the prestigious Starker Lecture in OSU’s

to the state spans the nearly 20 years that he was

A

stationed in eastern Oregon, where his co

the courage and strength of character to t

ntributions are described as "profound." He has had
ake on "extremely difficult and contentious topics"

and then bring together experts with diverse views, and forge something both innovative and
workable which serves a broad public interest rather than the more narrowly defined special

interests of any of the component groups.

This rather striking ability, strength of ch

|

éracter, and dedication led to his assignment to chair

the Interagency Scientific Committee to address the Conservation of the Northern Spotted
Owl and his later participation on President Clinton’s Forest Conference in Portland (1993)
and subsequent leadership of the Forest Ecosystem Management Assessment Team which
developed the well known "options" for federal forest management in the Pacific Northwest.

Governor Kitzhaber, "on behalf of a broa
"The Award appropriately recognizes Dr.

forest and wildlife resources and sustainable, science based management in Oregon, the

nation, and beyond."”

d spectrum of Oregonians," stated succinctly that
Thomas’ significant and continuing contribution to



.

Jack Ward Thomas has received many
awards given by The Wildlife Society
named a fellow of the Society of Amer
Forest Service describe the conservatio
under his leadership as "the most signi

3

awards for his contributions, including the highest
and the U.S. Department of Agriculture, and has been
ican Foresters. Importantly, his colleagues in the

h strategy for the Northern Spotted Owl developed
icant endangered species plan ever devised" and the

Pacific Northwest forest resource management work as "the most significant single

contribution made by scientists to resou

Enthusiastically and without reservatior
recommends both Dr. John V. Byme a
recipients of the OSU Distinguished Se

irce sustainability in history."

1, the Faculty Recognition and Awards Committee
d Dr. Jack Ward Thomas to you as deserving
rvice Award for 1996.
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March 11, 1996
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% E;\\“‘.
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Gary Merrill, Kathleen Moore

Jon Olson, Clint Spencer (student representative), Deone Terrio

TO: Faculty Senate Executive Committee
FROM: Patricia Lindsey, Chair </
Faculty Recognition and Awards Committee
Members: Miriam Lowrie,
SUBJECT:

Nominations for the 1996 ID. Curtis Mumford Faculty Service Award

In keeping with our instructions to forward "the name of at least one recipient from among
the nominees," the Committee recommends that the Senate confirm Kenneth S. Krane,
Department of Physics, and William Winkler, Jr., Department of Exercise and Sport Science

as 1996 co-recipients of the D. Curtis Mu

Kenneth Krane received his Ph.D. from P
Assistant Professor of Physics, following
Berkeley and Los Alamos Scientific Labo

mford Faculty Service Award.

urdue University and came to OSU in 1974 as an
postdoctoral fellow positions at the Lawrence
ratories. Since that time his scholarly achievements

have been recognized with a series of awards which span his career to date and include being
named Fellow of the American Physical Society and receipt of the OSU Alumni Association
Distinguished Professor Award. He has served as Professor and Chair of the Physics
Department and Director of the Engineering Physics Program since 1984.

Dr. Krane’s exceptional, ongoing and dedicated service to the Faculty and to OSU
encompasses contributions at the Departmental, College and University levels. This service is
epitomized by his longstanding, comprehensive efforts to redress the pervasive
underrepresentation of women in physics and in other traditionally male scientific disciplines.
Dr. Krane’s approach is characterized by both its comprehensiveness and its long range
vision. While successfully recruiting and retaining women faculty members, he has also
devoted considerable effort towards increasing the number of qualified women scientists in
the pipeline through such activities as obtaining funding for and directing the SMILE program
summer camp, instituting the biannual OSU symposium for women science undergradutes
from around the US, and initiating the Women in Physics group within his Department. One
woman pointed out that he shoulders the administrative and organizational burdens for these
activities because he recognizes that service burdens typically fall disproportionately on
women and ethnic minority faculty members and is unwilling to contribute to this inequitable
situation. It should come as no surprise that Ken Krane has achieved national renown for his
leadership in ecouraging women in science. Dr. Krane’s dedication to his faculty members
and to his department as a whole are in keeping with his treatment of women: he consistently
conceives of and successfully executes measures which materially improve conditions and
outcomes for research and education. "He has a very good vision..., the ability to convert his
ideas to reality, and he has the maturity to look back and critically assess his achievements."
The quality of this service to his faculty and department is considered to be exceptional.



Dr. Krane’s contributions fan out fro}n his Department to encompass his own College and the
University as a whole. His Dean attegts to the importance of his roles regarding promotion
and tenure recommendations within the College, the SMILE program, the set of activities
which encourage women in science, Ris contributions towards improving the teaching of math
and science to undergraduates and, ultimately, to K-12 teachers. The list of College and
University committees upon which he has served is lengthy and encompasses a rather
daunting array of time consuming, difficult and sometimes thankless tasks. Yet it is the
quality of his service that is most impressive. Described as "creative, fair, thoughtful and

hardworking," he is observed to "always put the best interests of the faculty foremost in any
discussions."”

The Faculty Recognition and Awards |Committee recommends Dr. Krane without reservation
for the 1996 D. Curtis Mumford Facuhty Service Award. His pattern of service to the faculty
and to OSU demonstrates exceptional |dedication, upholding the tradition of D. Curtis

Mumford.

D. Curtis Mumford’s tradition of service to faculty and to OSU is upheld in a very different
way by William Winkler, Jr., Associate Professor of Exercise and Sport Science. In 1984
Professor Winkler took on the challenge to create, virtually out of thin air (ie, without
budget), a program to assist University employees to achieve their personal fitness goals and
to generate the funds to support the program. The tremendously successful and effective
Faculty Staff Fitness program, which has resulted from his dedication and tireless efforts, is
considered by many to be "an integral| part of the human side of our university’s staff and i
faculty benefit package." As one faculty member wrote, "...Bill and the FSF program have
probably done more to retain faculty at OSU than other administrators and programs have."
Another faculty member stated that "Bill has managed almost single-handedly to build a
program that is a force for good —for sanity and healthfulness..." Several faculty members
who have spent time on other campusés have returned with a new-found appreciation for the
quality and uniqueness of the contribution. Gomg well beyond the requirements of his duties,
Professor Winkler is variously described as "a lifesaver, a hero, a motivator, a healer, a
consultant, and a friend...who is Wﬂhng to contribute to the OSU community without
considering what’s in it for him."

| .
The benefits stemming from ProfessoriWinkler’s dedicated service include, but are not limited
to: increased faculty and staff retention, productivity enhancement, reduction in work days
lost due to illness, improved health and longevity, improved faculty and staff morale, and
creation of a rare opportunity for egalitarian interactions among OSU employees, contributing
to a sense of community and belonging. At any given time, approximately one eighth of
OSU’s employees participate in this valuable program, and the potential for spillover effects
from quality of life improvements for such a sizeable minority of faculty and staff members is
substantial. Testimonials to William Winkler’s exceptional dedication and service to others
and the qualitative difference he has made in their lives were plentiful, touching, and
ultimately convincing. William Winkler, Jr.’s service to the faculty and to OSU epitomizes




the qualities the D. Curtis Mumford Al

Ward is intended to recognize and the Committee

recommends him to you with our strong endorsement.

Service is a component of all our job

descriptions. What these two individuals, Kenneth

Krane and William Winkler, Jr., share|is a demonstrated willingness to sacrifice a nontrivial
portion of their personal and/or professional lives in order to make exceptional contributions
to the collective welfare of the faculty|and OSU. Each of these outstanding citizens engenders
great respect, admiration and gratitude|from many who have benefitted from their dedicated
service. The Committee’s consensus is| that each is equally outstanding in his own form of
service. Furthermore, to implicitly valye service in one sphere as more or less significant or

deserving of recognition than service
disservice to the spirit of the D. Curti

in another is fundamentally in error and does a
s| Mumford Award. Thus we recommend that Professors

Krane and Winkler each be honored aff University Day.




REPORTS TO THE FACULTY SENATE

OREGON STATE UNIVERSITY FACULTY SENATE OFFICE
Corvallis, Oregon 97331-6203 541-737-4344 : Social Science 107

Thursday, April 4, 1996; 3:00 pm - 5:00 pm
Construction & Engineering Hall
LaSells Stewart Center

AGENDA

The agenda for the April Senate meeti‘ng will include the reports and other items of business
listed below. To be approved are the minutes of the March Senate meeting, as published and
distributed to Senators.

A. SPECIAL REPORT

1

Faculty Responsibilities Regarding Students with Disabilities

Stephanie Sanford, Affirmative Action Director, and Tracy Bentley, Services for Students with
Disabilities Director, will provide an overview of faculty responsibilities to students with disabilities,
including the types of accommodations necessary, and services available to students and faculty.

B. ACTION ITEMS

C.

1.

Category | Proposal — Manufacturing Engineering (pp. 1-22)

Walt Loveland, Curriculum Council chair, will present the attached Category | proposal to extend the
Master of Engineering degree program in Manufacturing Engineering to three new off-campus sites
in the State of Washington at the Boeing Company.

Category | Proposal — Biological Engineering (pp. 23-70)

Walt Loveland, Curriculum Council chair, will present the attached Category | proposal to establish
a B.S. degree in Biological Engineering.

INFORMATION ITEMS

1.

Annual Reports of Committees/Councils Due

The Faculty Senate Office is preparing to send a notice to Faculty Senate Committee/Council chairs
reminding them that Annual Reports are due for the Senate’s information. The May and June Senate
agendas will include written reports both with and without recommendations for Senate actions.




2. Committee Interest Forms

Committee interest forms will b{ distributed after Spring break and will be due back in the Faculty ..
Senate Office on April 14, Please consider volunteering for these committees.

D. REPORTS FROM THE PROVOST

Roy Arnold, Provost & Executive Vice President for Academic Affairs

E. REPORTS FROM THE FACULTY SENATE PRESIDENT

President Kenneth Krane

F. EXECUTIVE SESSION

The purpose of the Executive Session is to consider nominees for the Distinguished Service Award, which
will be conferred at the June 16 Commencement, and for the D. Curtis Mumford Faculty Service Award,
which will be awarded at University Day on September 16.

In accordance with the Senate’s Bylaws (Article IX, Section 3), the Senate President may call an Executive
Session, which excludes all but elected and ex-officio members or their designated substitutes (proxies)
and Senate Office staff. Before going into Executive Session, the Senate President must also announce the
statutory authority for such action (Attarney General’'s Opinion #6996, |., D.).

Balloting will be limited to Senators, or their official representatives, and will occur after the Executive
Session ends and the open meeting is again in session (in accordance with the above Article).
Distinguished Service Award and D. Curtis Mumford Faculty Service Award materials distributed to Senators
during the Executive Session marked ‘CONFIDENTIAL’ should be returned to the Faculty Senate Adminis-
trative Assistant prior to leaving the meeting.

G. NEW BUSINESS

IN ORDER TO PROPERLY RECORD MINUTES OF THE SENATE MEETING,
ALL SENATORS ARE REMINDED TO IDENTIFY THEMSELVES
AND THEIR UNIT AFFILIATION WHEN RISING TO SPEAK.
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OREGON
STATE
UNIVERSITY

Gilbert Hall 153
Corvallis, Oregon
97331-4003

Telephone
503-737-2081

Fax

503-737-2062

5 February, 1996

Professor Ken Krane
Faculty Senate Office
Oregon State University

Dear Professor Krane,

I am pleased to report to you that the Curriculum Council approved the
Category 1 proposal to extend the Master of Engineering degree program in
Manufacturing Engingering to three new off campus sites in the State of
Washington at the Boeing Company. This action was taken at the Council's
regular meeting on 9 January, 1996.

This proposal has been approved by the Budgets and Fiscal Planning
Committee and specifically included a review of the participation of OCATE
in the proposed degree program. The Graduate Council approved this
proposal with two qualifications. These qualifications involved the
specification that the program adhere to the Graduate Council’s policies on
electronic delivery of courses and the caveat that OCATE be excluded from
the program. The Curriculum Council disagrees with both qualifications. We
believe that the issue of OCATE participation is a financial question and that
the recommendations of Budgets and Fiscal Planning should take precedence.
Concerning the Graduate Council policy on electronic delivery of courses, we
prefer the alternative wording suggested by Dr. Jon Root of Information
Services that “the interactive nature of the instruction be emphasized without
specifying the details of how interactivity be accomplished.” We are
transmitting this proposal to you in hopes that the Faculty Senate can actin a
timely manner on this proposal.

Thank you.

Sincerely,

Lhellns Reclnied.
Walter Loveland
Professor of Chemistry
Chair, Curriculum Council

WDL/clp
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Category I Abbreviated Format
Transmittal Sheet

Submitted By:

I certify that the above proposal has been reviewed and appf*oved by the appropriate Department and College committees.
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Guidelines for Off-Campus Prograrm,

Oregon State University

Portland State University

Nam|

PROPOSAL FOR

Masters of .Engineering in M:

e of Institution

¢ THE DELIVERY OF

anufacturing Engineering

Name of Degree or Certificate in Academic Specialty Area
|

|

IN THE FOLLOWING LOCATIONC(S):

Check
Site for Instruction if Using City State
Ed-Net
Boeing - Everett X Everett Washington.
Boeing — Renton X Renton Washington

Boeing — Seattle X Seattle Washington




New Location Request Form

Directions: This summary form must be submitted to the OSSHE Academic Affairs for any new location, either within or outside
the state, at which academic programs will be provided. Sites at which a limited number of courses are to be provided do not

. need approval. Approval must be sought when cgrtificate or degree program(s), or significant portion of, will be provided.

1. Name of location: Boeing Facilities — Everett, WA
Boeing Facilities — Renton, WA
Boeing Facilitiesg - Seattle, WA

2. Brief descripton: Offered Masters off Engineering in Manufacturing Engineering via
Ed-Net to Boeing employees at the locations cited above.

3. Insdtwdon that would provide program(s) at this location: Oregon State University
Portland State University

4. List the type of program(s) expected to be offered at this location, projected number of students, and dates andcipated for
providing program(s):

Projected Student Date Program Would
Programs Enrollment Be Available
Masters of Engineering in Manufacturing 96-97 . 40 Fall 1996
Engineering 97-98 80
98-99 120

99-00. 150

5. List other institutions in the state or region that offer programs in this location:

Stanford
University of Washington
Washington State University

6. Will this location use Ed-Net? Yes
7. Will this location be included for accreditation purposés as part of your geographical service area? Yes

8. If this location is outside the State of Oregon, describe the funding mechanism and the effects delivery of programming to this

location will have on the on-campus program:
The Program will be self funding. The additional funds from these locations will

ailow the academic units to support a greater variety of courses. Thus, campus—
based students will have a greater variety of educational opportunities because
of these locatiomns.




Proposal to Offer the
Masters of Engineering in Manufacturing Engineering Degree
Program at
Boeing Facilities in the Puget Sound Area, Washington.

1. Indicate date of the Board's approval of this program and
assigned CIP number.

The Oregon State Board of Higher Education (OSBHE) initially
approved the Masters of Engineering in Manufacturing Engineering
program at the July 22, 1994 meeting. The program became
officially approved in the|September OSBHE meeting. The CIP code
number is 141701.

2. Department and school/college that would offer the program.

The proposed addition to the program will be jointly offered by
the Departments of Industrial & Manufacturing Engineering and
Mechanical Engineering of Oregon State University, and the
Department of Mechanical Engineering and the Engineering
Management Program at Portland State University. The program will
continue to be jointly administered by the College of Engineering
(COE) of Oregon State University and the School of Engineering
and Applied Science (SEAS) of Portland State University. Dr.
Edward D. McDowell (503-737-2875) of Oregon State University is
the current Academic Program Director for this program.

3. Briefly describe the academic program.

The course of study for this program was originally developed as
the result of several meetings involving representatives from
OSU, PSU, and members of an industry-based technical advisory
board (TAB). Over a period of approximately six months, various
program options were developed and evaluated by TAB members and
academic program personnel. The following program, which is
designed to meet the academic requirements of both institutions,
represents an unanimously approved result of that effort:



Masters of Engineer{ing in Manufacturing Engineering

TOTAL REQUIRED CREDITS: 45

‘ Credit OSsu PSU
TOPIC (and Number of Credits) Hours Number Number
ANALYSIS (6 cr)
Engineering Statistics 3 ST 514 ME 510ES
ZAnalytic or Numerical Methods 3 ME 575 ME 551
APPLIED STATISTICS (6 cr)
Statistical Process Control 3 IE 551 ME 587
Design of Industrial Experiments 3 IE 552 ME 588
MANUFACTURING MANAGEMENT (12 cr)
Manufacturing Operations Znallysis 3 IE 561 EMGT 510MQOA
Production Systems Design 3 IE 562 EMGT 510PSD
Project Management 3 IE 563 EMGT 545
Communication and Team Building 3 BA 552 EMGT 510CT
CONCURRENT ENGINEERING (3 cr) 3 ME 518 ME 510CE

MANAGEMENT (3-9 credits from the| following:)
3

Strategic Planning BA 559 EMGT 520
Human Resources 3 BA 553 EMGT 552
Corporate and Cost Accounting 3 BA 521 ACTG 511

TECHNICAL SPECIALTY (9-15 cx)
Nine to fifteen credits of graduate technical courses in Mechanical
Engineering, Industrial and Manufacturing Engineering, Electrical and
Computer Engineering, Engineering Management, or Computer Science. Three
to six of these credits may be project work.

4. Indicate in what ways the proposed program at the new
locations will differ from the on-campus program.

The above program, as approved by OSBHE, is currently being
delivered via distance learning (TV). There is no difference
between the curriculum provided to students at Boeing and the
current curriculum being delivered to Oregon sites. The OSU
College of Engineering will insure that appropriate inter-
activity between the students and faculty is provided through
regular visits by OSU faculty to Boeing sites and the use of on-
site adjunct faculty who meet graduate school requirements
commensurate with their level of appointment.




5. List any special requirements or prerequisites for admission
to the program at the new [locations.

Boeing will provide adequate classroom, library, and computer
resources for the students attending classes in the Puget Sound
area. The company has extensive experience with long-distance
educational providers such as Stanford, Carnegie Mellon, and
Columbia University.

In addition to the regular] admission requirements, all students
admitted at the Boeing sites will be required to be affiliated
with Boeing.

6. Is there any accrediting agency?

The Accreditation Board for Engineering and Technology (ABET)
accredits both undergraduate and graduate manufacturing
engineering programs. Howeyer, ABET's policy is not to accredit
both masters and bachelors| programs in the same department. The
OSU's undergraduate manufacturing engineering program has been
accredited since 1985.

7. Evidence of need for the program at the new locations.

The Boeing Company has requested that multiple receive sites at
selected Boeing facilities in the Puget Sound Area be approved so
that employees throughout the organization may participate in
this program. The operational plan calls for admitting 40
students prior to the first year of operation. It is anticipated
that 150 Boeing employees will be admitted by the beginning of
the fourth year of operation. Over fifty employees at the Everett
facility applied for the 20 available positions in the pilot
program offered last academic year.

8. Estimated enrollment and number of graduates at the new
locations over the next five years.

YEAR 96-97 97+98 98-99 99-00
ENROLIMENT 40 80 120 150
GRADUATES 0 0 30 30

9. List any similar programs offered at the proposed or nearby
locations.

This is a unique program in the Northwest. Boeing has
specifically requested this program be presented by OSU/PSU.

3



10. List the names of facul
the program.

The following faculty would
proposed program:

ty who will be involved in delivering

o

be directly involved in offering the

Name

Rank

OREGON STATE UNIVERSITY

Department of Industrial and Manufacturing Engineering

Terrence Beaumariage
Kimberly Douglas
Eugene Fichter
Kenneth Funk

Logen Logendran
Edward McDowell
Brian Paul

Assistant
Assistant
Associate
Assistant
Associate
Associate
Assistant

Professor
Professor
Professor
Professor
Professor
Professor
Professor

Sabah Randhawa
Tom West

Department of Mechanigal Engineering

Timothy Kennedy
Robert Paasch
Richard Peterson
Gordon Reistad
William Reiter
Davis Ullman

PORTLAND STATE UNIVERSITY

Department of Mechanical Engineering

Faryar Etesami
Graig Spolek
David Turcic
Hormoz Zareh

Engineering Management
Dundar Kocaoglu

| Professor

Professor
Professor

Professor
Assistant Professor -
Associate Professor
Professor

Professor

Associate Professor
Professor

Associate Professor
Associate Professor

_Program

Professor

11. Estimate the number and type of support staff required.

Please see section 21 below. .




12, Descr@be any special facilities in terms of buildings,
laboratories, and equipment necessary to offer the program at
each of the proposed locatliions.

All remote (receive) sites

are required to have facilities for a

minimum of two-way audio and one-way video, adequate computer
facilities including capability for e-mail, word processing, and

spreadsheets, and adequate

library facilities. Boeing has agreed

to provide these facilities. Prior to the initiation of the

program,

a committee of faculty will survey Boeing's facilities

to ensure they are, at a minimum, comparable to Oregon State

University's.

13. Indicate how library needs will be met at the proposed new

location(s).

Current library facilities

14. Indicate how students

are adequate to support the program.

at the new location(s) will receive

student services such as academic advising, financial aid
assistance, registration for courses, access to book/text

purchases.

In considering the deliver:
to remember that this progs:
practicing professionals, 1
services such as financial

not as important to these s
instruction to a convenient

y of student services, it is important
ram is designed to meet the needs of
nany of whom are place bound. Thus,

aid, health care, and counseling are

students as is the delivery of
- location.

The majority of the enrolled students will have health care

provided by their employers.

Financial aid is not relevant as the

employer will be directly paying the tuition and other direct

expenses.

Full-time students admitted to the program will enroll through
the institution. Any part-time students in this program will
register through Oregon Center for Advanced Technology Education
(OCATE) . The University retains enrollment funding for part-time
students. OCATE will assure registration forms are distributed
and collected at each remote site, and will either collect

registration fees directly
corporate sponsor.

from students or bill the student's

In accordance with Oregon State System of Higher Education policy

as stated in the Academic Year Fee Book, 1993-94,

students

enrolling through OCATE are not assessed "...for Building Fee,
Health Service Fee, or Incidental Fee. Neither are any of the
associated services of these fees provided." Consequently, the
questions regarding the delivery of these services are not

relevant.

OCATE will arrange, through appropriate book stores, for all
required texts to be shipped directly to the Boeing sites.
Boeing will be billed separately for this service.

B



10.

One service that must be provided is academic advising. Advising
responsibilities will rest |primarily with the Program's Director
who receives 35 percent release time to handle these duties.
Additional resources (release time, support staff, etc) will be
provided if enrollments ind¢rease at a rate higher than
anticipated at present.

15. Describe the schedule of delivery of the program; including
term(s) and years, day(s) of week, time(s) of day, total number
of hours of Ed-Net instruction for the entire program.

Note that this program is dlready being delivered via Ed-Net.
Current schedule calls for |four courses being delivered each
term. The courses are offened at 4:00 pm and 5:30 pm on Mondays
and Wednesdays or Tuesdays |and Thursdays. Since the courses are 3
credit, 12 hours per week gr 120 hours per term of Ed-Net time
will be utilized.

16. Are copyrighted materigls to be used in the program being
cleared for use? -

Responsibility for clearing copyrighted material clearly rests
with the instructor. All instructors are encouraged to complete a
course on distance learning offered through the Communications
Media Center prior to their| first distance learning course.
Written policy guidelines for the use of all materials will be
provided to the instructors|.

17. Indicate the type/amount of training instructors have or will
receive regarding use of Ed-Net.

All instructors in this program have extensive classroom
experience and are encouraged to complete a course on distance
learning offered by the Communication Media Center at Oregon
State University. ‘ -

18. What networks are proposed for use?

Ed Net I is currently being proposed if two-way video and one-way
audio is used in delivering the courses. Other altermatives are
also being explored. OSSHE guidelines for the protection of
intellectual property rights will be strictly followed. With the
possible exception of a copy held personally by the instructor,
all copies of video-tapes are destroyed within two weeks
following the end of the term in which the course is offered.

19. What special technical requirements for course delivery will
be needed?

There are no special technical requirements.




20. Indicate if site coordination has occurred and list names of

on-site facilitator(s).

Barbara Simpson, The Boeing Company, Seattle, WA.

21. Indicate the estimated |cost of the program for the first four

years of its operation.

The quarterly incremental Judget for the expanded program is

shown below. It provides the schedule for OCATE reimbursement to
the departments for studenygs who will be registering for these

courses.

Schedule of reimbursement to originating department

On a Per Course Basis

Number of OCATE OJGSE
Remote Students pays department pays TV costs

6-14 S 6,500 $6,600

15-24 9,000 6,600

25-34 12,500 6,600

35~-45 15,000 6,600

The Academic Program Director receives a 35 percent release
time for administration and advising funded by the Oregon
Joint Graduate School of Engineering (OJGSE) .

Enrollment funding resides with the institution conducting
the class, not with OCATE.

Payment to the department includes instruction, travel, and
teaching assistantship and secretarial support. The level of
support depends on student enrollment. Average expenses
include: TA support = $2,000, Secretarial support = $500,
Mailing = $500, and Travel = $1,000.

11,



12.

LIBRARY ASSESSMENT FOR CURRI{CULUM PROPOSAL

Category I: Masters in Manufacturing Engineering at Boeing EdNet site

Category II:

The subject librarian responsible for collection development in the
pertinent curricular area ha$ assessed the ability of library
collections and services to s$upport the proposal by

examining: shelf list holding$; journal support (including standing
orders and memberships); reference support; OASIS for pertinent
subject headings, call numbers, authors, titles; existing external
sources of support; related services (LIRS; CD-ROM: Documents;
Maps; Special Collections; Guin Library; Microforms); comparisons
with other library collectioms via RLIN, OCLC,, AMIGOS CD-ROM,
Internet (NOTE: The collectioms and services examined vary with the
level of the proposal). Based on the examination, the subject
librarian concludes that present collections and services are:

() 1inadequate to support the proposal (see budget needs below)
( ) marginally adequate to |support the proposal
(X ) adequate to support the proposal

Estimated funding needed to upgrade collections and services to
support the proposal (details are attached) :

Year 1: $ 0
Ongoing $ 0

Comments and Recommendations:

The Boeing Technical Library has excellent facilities to support
the proposed extension of the program to the Boeing and Renton
remote EdNet site. The attached opac analysis using manufacturing
engineering indicates 394 book holdings. This does not include many
other related terms. The attached serials list of manufacturing
journals is very comprehensive. The engineering librarian’s site
visit answered many of questions regarding support of students not
obivious in the Directory of Special Libraries and Information
Centers (Copy attached) and sampling of their manufacturing

~engineering holdings. Book, Journal, and document delivery support

is excellent. Over 96% of all requests for information are
fulfilled through in-house resources. Although no formal
information literacy or educational program exists through Boeing
Technical Library, this function is supported on a personal basis
on request. Opportunity exists for the engineering librarian to
help support this program through the development of an engineering
information web course. Although seating is limited (20 study

areas), most working students use the library for resource
acquisition not study areas. One concern is the inconvenience of
library support for the Renton remote site - a 45 minute drive

away . The advocacy of current E-mail reference, electronic reserves




fax document delivery and dgvelopment of web interactive services
should alleviate most of thils inconvenience.

Date Received: . Date Completed: January 6th., 1996

Subject Librarian: John C M tvlonekfc-é:\ ( M«‘L}’V‘\ek

. . ’7 ‘v/ﬂ.‘
Head of Collection Services\ ”

University Librarian: ' é /g {ZZZ’SJ Q




We make it easy to use
the technical libraries.

We charge you no fees. Because we are an
overhead-funded service of Boeing Support
Services, all Boeing emplovees are entitled to
the unlimited use of the technical libraries.

We can ke vour request over the phone, by

facsimile. or by electronic mail (PROFS or DOBIS).

Much of the information vou need can be sent to
vou electronically. on floppy disk. by facsimile,
or by inplant mail.

It vou are near a library, you may prefer to stop
in and pursue your research on your own. If so,
we can steer vou in the right direction.

We offer tours of any Boeing technical library
on request.

We make presentations to vour staff members
about library services.

When you ask our librarians to research a

topic, the results can come to you in several
ways. We may send you—

An annotated bibliography, from which you select
items for further reading;

A photocopied compilation of the information
vou requested:

Scheduled printouts of news on a topic of current
interest to vou;

Or printouts of contract awards or other
specialized listings.

Stop in or call us at any
of these locations:

Bellevue Library

Boeing Computer Services

Bellevue Complex

Building 33-07, 4th floor, door 42D1
MS 7L-61 Telephone: 865-3266
Fax: 865-2964 PROFS: TECHLIBG
Hours: 8:00 a.m. to 4:30 p.m.

U

Kent Library

Kent Space Center

Building 18-04.1, bay C-1

MS 8K-38 Telephone: 773-0590
Fax: 773-2458 PROFS: TECHLIBS
Hours: 8:00-a.mto-4:30-p-m

Renton Library

Renton Plant

Building 10-13.1

MS 62-LC Telephone: 237-8311
Fax: 237-3491 PROFS: TECHLIB3
Hours: 7:00 a.m. to 4:30 p.m.

Motion Picture-Video Library
Gateway Corporate Center
Building 733-4

MS 6Y-48 Telephone: 393-7729
FAX: 393-7741 PROFS: TECHLIB17
Hours: 7:30 a.m. to 4:00 p.m.

SHEA Library

Blackriver Corporate Park
Building 7-311.2, doer 22B15
MS 7E-EX Telephone: 477-0697
.Hours: 7:30 a.m. to 4:00 p.m.

We can open the windows
D00 Srmoran mrem o T
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Directory of Special Libraries and Information Centers - 1996

* 2133 %

B(iC!jSv-. ;)r!m-Nuan Educational Communications Center (Educ,

ud-Vis

195 Beattic Ave. Phone: (716)439-4333

-Lockport, NY 14094-5618 Douglas David, Supy., Instr.Svc.
- Founded: 1968. Staff: 13. Holdings: 10,703 ‘AV programq. Remarks:
Maintained by the Orleans-Niagara BOCES (Orleans-Niagafa Board of

Cooperative Educational Services). FAX: (716)439-4314.

* 2134 %
BC()S‘FS - Putnam/Northern Westchester - BOCES Professional Library
uc)
Yorktown, NY 10598 Phone: (914)245-2700
Barbara Ayers, Media Spec.
Subjects: Education, child psychology. Holdings: 9500 books; 16,000 bound
periodical volumes; 300,000 nonbook items. Services: Interlibrary loan;
copying; library open to the public with restrictions (reference jise only for
those not residing or working in the 18 school districts). Cdmputerized
Information Services: Ovid Online, ERIC, Bibliofile, Mandafin. Special
Catalogs: Union list of serials for secondary schools. Remarks: [Maintained
by the Putnum/Northern Westchester BOCES (Board of Cooperative
Educational Services). FAX: (914)245-4540.

%* 2135 %

Bockus Research Institute - Library (Med) ]
415 S. 19th St. Phone: (21/5)893-7604
Philadelphia, PA 19146 Diane Farney
Founded: 1962. Subjects: Cardiovascular research, cardiology, physiology,
cancer research, neurology, emphysema, pulmonary research| Holdings:
1000 volumes. Subscriptions: 25 journals and other serials. Servi¢es: Library
open to Graduate Hospital staff. Computerized Information Services: Ovid
Online. Remarks: FAX: (215)893-4178.

Bodega Marine Laboratory - Library
See: University of California - Bodega Marine Laboratory (19431)

* 2136 %

Bodine Electric Company - Library (Sci-Engr)

2500 W. Bradley Place Phone: (312)478-3515
Chicago, IL 60618 Kristine A. Hack, Sec.
Staff: 1. Subjects: Microprocessors, clectrical engineering, mechanical
engineering, business administration. Holdings: 1610 volumes; 551
manufacturers’ catalogs; 238 engineering project reports; 27 VF drawers.
Subscriptions: 119 journals and other serials. Services: Interlibrary loan;
library not open to the public. Remarks: FAX: (312)478-3232.

Martin Bodmer Foundation
See: Fondation Martin Bodmer - Bibliotheca Bodmeriana (6452)

* 2137 % :

Seymour S. Bodner Collection (Sci-Engr)

27 Shadowlawn Dr. Phone: (201)994-3472
Livingston, NJ 07039 Seymour S. Bodner, Prin.
Founded: 1971. Subjects: Forensic and mechanical engineering,| history of
industrial and product safety standards. Special Collections: Plastics
molding machinery. Holdings: Figures not available. Services: Collection
open to attorneys and insurance companies. Remarks: FAX: (201)994-3472.

Boeckmann Center for Iberian and Latin American Studies
See: University of Southern California - Library - Boeckmann Center for
Iberian and Latin American Studies (20556)

The Inge P. Boehm Library
See: ABC-CLIO, Inc. (25)

*2138 %
Boehringer Ingelheim Animal Heslth, Inc. - Library (Med, Biol
2621 N. Belt Hwy.

St. Joseph, MO 64506
Staff: Prof I; Other 1. Subjects: Veterinary medicine, bacteriology,
pharmaceuticals, immunology, parasitology. Holdings: 5000 books;
bound periodical volumes; 750 documents and dissertations. Subs
165 journals and other serials. Services: Interlibrary loan; copying; lih
open to rescarchers for reference use only. Networks/Consortia: Membs
National Network of Libraries of Medicine - Midcontinental Regi
Remarks: FAX: (816)233-0215. .

*2139 %
Boebringer Ingelheim Pharmaceuticals Inc./Scientific and Corporate
Information Services (Sci-Engr, Med) :
900 Old Ridgebury Rd. Phone: (203)798-5{
Ridgefield, CT 06877 Martha R. Matigs¥
Founded: 1975. Staff: Prof 6; Other 4. Subjects: Pharmacology, chemis
biochemistry, clinical ' medicine, pharmaceutical trade and indusufy
business. Holdings: 7,500 books; 16,000 bound periodical volumes; 35,(x
items in product files. Subscriptions: 1200 journals and other ser]
Services: Interlibrary loan; SDI; library not open to the public. Automae
Operations: Computerized cataloging, acquisitions, serials, circula
(TECHLIBplus; Faxon SC-10), and Interlibrary loan (DOCLINE)_
Computerized Information Services: Ovid Online, NLM, Chemicj]
Abstracts Service (CAS), DIALOG, STN International, Dow Jones N Wi/
Retrieval, Data-Star, LEXIS, NEXIS; internal databases. Networks/
Consortia; Member of Southwestern Connecticut Library Council (S
Publications: Notes and Acquisitions, monthly; Product Bibliogra
monthly - both to corporate staff; Library Guide, annual. Remarks: F/\X.
(203)791-6172; 791-6184. Telex: 179153 BICUT. Formerly: Boehrigger
Indelheim Pharmaceuticals Inc./Strategic Information & Assessnjent
Services. Staff: Len Sierra, Supv., Prof.Info.Serv.; Rita Goetz, Info.fci,
Helen Oen, Info.Sci.; Christine Carter, Info.Serv.; Peggy Anthony Abq.
Nancy Cunniff, Ser.; Carolyn Brady, ILL. e

* 2140 % P

Boeing Aerospace Operations, Inc. - Technical Library

16840 Buccaneer Phone: (713)280-
Houston, TX 77058 Sue York, Data Mg;t.:ﬂ 3
Services: Library not open to the public. Remarks: FAX: (713)280-0071.]N
further information was supplied by respondent.

Boeing of Canada Ltd. - De Havilland Division - Library Services
See: De Havilland Inc. (5065)

* 2141 % e ) :
Boeing Company - Bocing Support Services - Technical Libraries (Sci{
Ery’

gr.
Box 3707, MS 62-LC Phone: (206)237-8]}14
Seattle, WA 98124-2207 Corinne A. Campbell, Mgr.
Founded: 1929. Staff: Prof 26; Other 21. Subjects: Acronaug
astronautics, engineering, electronics, computing, transportation, industfia
medicine, business, management. Special Collections: International Djs

5000 maps; 8000 films and videos; 50 CD-ROMs. Subscriptions:
journals and other serials. Services: Interlibrary loan; library not open tojf

RECON, FIRST, DTIC, Congressional Quarterly, Reuter TEXTLI}
Reuter Country Reports, NewsNet, Inc., Gartner Group, Inc., Du
Bradstreet Business Credit Services, Data Resources (DRI), MEDLI
DataTimes, STN International, WLN, WILSONLINE, OCLC; inte:
databases for access to trade newsletters. Networks/Consortia: Memb
Western Library Network (WLN), Seattle Area Hospital Librj
Consortium (SAHLC). Publications: Technical Libraries A
Bulletin, monthly; Boeing Documents Announcement Bulletin, mont}
custom literature searches and information surveys. Special Catalg
Catalog of holdings and Bocing documents (online); Union List of Ser
(hardcopy). Remarks: FAX: (206)237-3491; (206)237-4582. Collectipns
include the holdings of the Bellevue, Kent, and Renton Technical Libraries,
the Safety, Health and Environmental Affairs (SHEA) Library, and the
company Film Library. FAX: (206)237-3491. Staff: Nancy L. Wilson, Ir!fo.




A REs.oCiVIVERE., LhcTyr L. vorton, jcch.rroc.iMgr., Ratnhcrnne | K.
-Harkness,” Renton Lib.Res. Lead; Sarah R. Cannon, Renton Info.Serv.
Lead; Richard A. Curtis, Kent Lib.Res. Lead; T. Patrick Dwyer, Klent
Info.Serv. Lead: Kathy O. Courter, Bellevue Lib. Lead; Brenda H. Sh. P,
Film Lib.Lead; Barbara E. Olson, SHEA Libn.; Geneva St. Clair, Ser. d;
Roseann Nystrom, Acq. Lead; Kathryn A. Trump, Doc.Cat. Lead; Gail S.
Shurgot, Cat. Lead; Michael A. Crandall, Ext.Sys. Requirements Libn.;
Solange V. Mclntyre, Intl.Bus.Libn.

142 %

ing Company - Wichita Division - Technical Library (Sci-Engr)
rJ Box 7730, K78-38 Phone: (316)526-3801
Wichita, KS 67277-7730 Roger Zwemke, Lib.Mgr.
Founded: 1944. Staff: Prof 2. Subjects: Aircraft engineering - acronautigal,
clectrical, mechanical; acrospace, physics, mathematics, computer scierjce,
manufacturing, materials handling, management, metallurgy, plastics.
Special Collections: Computer services library (3000 vols.). Holdings: 8,000
volumes; 6,500 technicai reports; 3 drawers of microfilm. Subscriptions: 325
journals and other serials. Services: Interlibrary loan; library not open to the
public. Computerized Information Services: DOBIS Canadian Online
Library System, DIALOG, NEXIS, Aviation/Acrospace Online - McGraw-
Hill Information Services Company; PROFS (electronic mail servige).
Performs searches. Remarks: Library located at 3801 S. Oliver, Wichita, KS
67210-2196. Alternate telephone number(s): 526-3802. FAX: (316)5p3-
1169. Staff: Mary K. Yeager, Acq.; Jack B. Robertson, Cat., Online.

*2143 %

Boeing Defense and Space Group - Technical Library (Sci-Engr)
PO Box 240002

499 Bocing Blvd., M/S JC-73 Phone: (205)461-2549
Huntsville, AL 35824-6402 Harriet B. McKay, Tech.Libn.
Founded: 1985. Staff: Prof 1. Subjects: Space Station Alpha, space, defense.
Holdings: Space Station Alpha documents. Subscriptions: 51 journals and
other serials. Services: Interlibrary loan; SDI; library open to the public
upon registration at visitor center. Automated Operations: DOBIS
Canadian Online Library System. Computerized Information Services:
Internet (electronic mail service) Publications: Recent Acquisitions.
Remarks: FAX: (205)461-5666.  Electronic  mail address(es):
mckayh @ssmail. A 1.boeing.com (Internet).

* 2144 %
Boeing Helicopters - Lydia Rankin Technical Library, P32-01 (Sci-Engr)
PO Box 16858 ‘
*1adelphia, PA 19142-0858 Phone: (215)591-2536
ded: 1945. Staff: Prof 1; Other 1. Subjects: Helicopters, rotorcraft,
«aft, aerospace, composite materials, military specifications and
standards. Special Collections: Peterson Memorial  Collection
(transportation); Boeing Management Collection (business). Holdings: 1500
books; 50 bound periodical volumes; 5000 reports; 32,000 technical reports;
40 drawers of microfiche; 59 CD-ROM:s. Subscriptions: 200 journals and
other serials. Services: Interlibrary loan; library not open to the public.
Automated Operations: Computerized cataloging. Computerized
Information Services: DIALOG; DOBIS Canadian Online Library System:
Remarks: FAX: (215)591-4169.

Lllry Bogart Memorial Library
See: Citizen’s Energy Council - Larry Bogart Memorial Library (4069)

Alice Morrell Bogert Library
See: Planned Parenthood of Central and Northern Arizona - Alice
Morrell Bogert Library (14021)

®2145 %
(Bogota) Centro Colombo-Americano - USIS Collection (Educ)
Ave. 19, No. 3-05
Apdo. 3815 Phone: 1 3421758
Bogota, Colombia Cecilia Granados, Lib.Dir.
Founded: 1942. Staff: 10. Subjects: Social science, history, linguistics.
Holdings: 10,800 books; 855 microfiche. Subscriptions: 123 journals and
other serials; 5 newspapers. Services: Copying; SDI; library open to the
public. Computerized Information Services: CD-ROMs; internal database.
Publications: Subject bibliographics. Remarks: Alternate telephone
Rumber(s): 1 3201300, ext. 315. FAX: 1 2823372, A Branch library is
_ Jocated at Calle 109A, No. 17-10. Maintained or supported by the U.S.
. Information Agency. Focus is on materials that will assist peoples outside
tbc United States to learn about the United States, its people, history,
’,}\urc, political processes, and social milieux. Staff: Piedad de Ortiz; Ivan
‘alez; Luz Mary Suarez.

46 %
Bogue Banks Library (Biol Sci)
320 Salter Path Rd.
Pine Knoll Village Phone: (919)247-4660
Pine Knoll Shores, NC 28512 Ernestine Conway, Libn.
Founded: 1981. Staff: 4. Subjects: Marinc sciences. Special Collections:
Large print books; National Geographic Magazine (1966-1990). Holdings:
8000 volumes. Subscriptions: 21 journals and other serials; 5 newspapers.
Services: Interlibrary loan; faxing; copying; library open to the public with
restrictions. Remarks: FAX: (919)247-4660. Affliated with Craven-
Pamlico-Carteret Regional Library. Formerly: NC Aquarium/Pine Knoll
Shores. Staff: Wayne Modlin, Dir., Lib.Sys.

R.M. Bohart Museum of Entomology
See: University of California, Davis - R.M. Bohart Museum of
Entomology (19490)

Niels Bohr Library
See: American Institute of Physics - Center for History of Physics (701)

* 2147 %

Boiron Research Foundation, Inc. - Library (Med)

6 Campus Blvd. Phone: (610)532-8388
Norwood, PA 19074 Thierry R. Montfort
Founded: 1982. Subjects: Homeopathy, autohemic therapy. Holdings: 100
volumes. Publications: International Journal of Immunotherapy.

* 2148 %

Boise Art Museum - Library (Art)

670 S. Julia Davis Dr. Phone: (208)345-8330
Boise, ID 83702 Kathleen Bettis, Libn.
Founded: 1971. Subjects: Art. Holdings: 1200 books; 4000 national and
international exhibition catalogs, auction catalogs. Subscriptions: 10 __
journals and other serials. Services: Library open to the public by
appointment. Remarks: FAX: (208)345-2247.

* 2149 %

Boise Bible College - Library (Rel-Phil)

8695 Marigold Phone: (208)376-7731
Boise, ID 83714 Glennis Thomas, Libn.
Founded: 1946. Staff: Prof 1; Other 2. Subjects: Bible, missions, Greek,
speech, psychology, archeology, Hebrew history. Special Collections: U.S.
Restoration history (300 volumes). Holdings: 27,800 books; 178 bound
periodical volumes; 10 VF drawers of reports, pamphlets, and documents;
407 cassettes; 924 volumes on microfiche. Subscriptions: 126 journals and
other serials. Services: Interlibrary loan; copying. Remarks: FAX: (208)376-
7743.

* 2150 %
Boise Cascade Corporation - Business Library (Bus-Fin)

1111 Jefferson

PO Box 50 Phone: (208)384-7377
Boise, ID 83728-0001 Margarita Santos, Lib.Hd.
Founded: 1992. Staff: 1. Subjects: General business, forest products, pulp
and paper. Holdings: 1000 volumes. Subscriptions: 100 journals and other
serials. Services: Library open to the public at librarian’s discretion.
Automated Operations: Computerized cataloging and serials. Computerized
Information Services: DIALOG, NEXIS; CD-ROMs (WLN, West's
Federal Securities Library, West’s Federal Taxation Library). Remarks:
FAX: (208)384-7945. Telex: 170362 VIATRT. Contains the holdings of the
former Boise Cascade Corporation - Corporate Library Services.

* 2151 %

Boise Cascade Corporation - Law Library (Law)

1111 Jeflerson

PO Box 50 Phone: (208)384-7377
Boise, ID 83728 Margarita Santos, Libn.
Founded: 1992. Staff: 1. Subjects: Law. Holdings: 10,000 volumes.
Subscriptions: 100 journals and other serials. Services: Library not open to
the public. Automated Operations: Computerized cataloging and serials.
Computerized Information Services; DIALOG, LEXIS, NEXIS,
WESTLAW, Dun & Bradstreet Business Credit Services; CD-ROMs
(WLN, West's Federal Securities Library, West's Federal Taxation
Library). Remarks: FA X: (208)384-7945. Telex: 170362 VIATRT. Co_ntams
the holdings of the former Boise Cascade Corporation - Corporate Library
Services.
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MANUFACTURING DEVELOPMENT REPORTS

MANUFACTURING NEWS

MATERIALS AND MANUFACTURING TECHNOLOGY

ACI MATERIALS JOURNAL (AMERICAN COMCRETE INSTITUTE)
ACTA METALLURGICA ET MATERIALIA

ADDITIVES FOR POLYMERS

ADHESTON AND ADHESIVES, INTERNATIONAL JOURNAL
ADHESIVES AGE

ADHESIVES AND SEALANTS NEWSLETTER

ADVANCED CERAMICS REPORT

ADVANCED COATINGS AND SURFACE TECHNOLOGY

ADVANCED COMPOSITES BULLETIN

ADVANCED COMPOSITES MONTHLY 3-4 DIVISIONS

ADVANCED MATERIALS

ADVANCED MATERIALS AND PROCESSES

AEROSOL SCIENCE AND TECHNOLOGY

ALUMINIUM TODAY -
AMERICAN CERAMIC SOCIETY JOURNAL

SCANDINAVIAN JOURNAL OF WORK,ENVIRONMENT AND HEALTH

SCIENCE JOURNAL KAGAKU (JAPANESE)

SCIENTIFIC AMERICAN SCIENCE AND MEDICINE

SIMULATORS, SIMULATION AND HUMAN PERFORMANCE

SPINE

STATE OF WASHINGTON. DEPT OF LABOR AND INDUSTRIES. NOTICE TO THE PUBLIC
(WAC...).

STATISTICAL BULLETIN. METROPOLITAN LIFE

STRAIGHTTALK

STRENGTH AND CONDITIONING

SUBSTANCE ABUSE REPORT

SYNERGIST (AMERICAN INDUSTRIAL HYGIENE ASSOCIATION)

THRESHOLD LIMIT VALUES FOR CHEMICAL SUBSTANCES AND PHYSICAL AGENTS AND
BIOLOGICAL EXPOSURE INDICES

TOXIC SUBSTANCE MECHANISMS

TOXI1COLOGY ABSTRACTS

TRAVEL MEDICINE INTERNATIONAL

TUFTS UNIVERSITY DIET AND NUTRITION LETTER

UNIVERSITY OF CALIFORNIA, BERKELEY, WELLNESS LETTER

USAF MEDICAL SERVICE DIGEST

VDT NEWS

VETERINARY AND HUMAN TOXICOLOGY

WATER REVIEW TECHNICAL REPORT

WEIGHT CONTROL DIGEST

WESTERK JOURNAL OF MEDICINE

WORK AND FAMILY NEWSBRIEF

WORK AND FAMILY TREND REPORT

WORKPLACE SAFETY AND HEALTH

WORKSITE WELLNESS WORKS

AMERICAN CERAMIC SOCIETY. BULLETIN

AMERICAN DYESTUFF REPORTER

AMERICAN MACHINIST

AMERICAN METAL MARKET

AMERICAN SOCIETY OF CIVIL ENGINEERS. JOURNAL OF MATERIALS IN CIVIL
ENGINEERING

AMR REPORT

AMR VISION REPORT

ANNUAL REVIEW OF MATERIALS SCIENCE

APICS : THE PERFORMANCE ADVANTAGE

APPLIED POLYMER SYMPOSIUM

APPLIED SURFACE SCIENCE

ASHM NEWS

ASSEMBLY (HITCHCOCK PUBLISHING CO.)

CAD/CAM DIGEST

CIAC NEWSLETTER

CLEANING FINISHING COATING DIGEST

COMPOSITES (ENGLAND)

COMPOSITES AND ADHESIVES NEWSLETTER

COMPOSITES ENGINEERING

_COMPOSITES IN MANUFACTURING QUARTERLY

“COMPOSITES MANUFACTURING

COMPOSITES SCIENCE AND TECHNOLOGY

COMPOSITES UPDATE THE NEWSLETTER OF THE CENTER FOR COMPOSITE MATERIALS

COMPRESSED AIR

CONTROL AND COMPUTERS (201)

CONTROL-THEORY AND ADVANCED TECHNOLOGY

CORROSION : JOURNAL OF SCIENCE & ENGINEERING

CORROSION ABSTRACTS (NATIONAL ASSOCIATION OF CORROSION ENGINEERS)-OTHER
THAN LIBRARIES.

(Cont.)

‘61
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MATERIALS AND MANUFACTURING TECHNOLOGY (Cont.)

CORROSION PREVENTION AND CONTROL

CORROSION SCIENCE

CUTTING TOOL ENGINEERING

DIAMOND AND RELATED MATERIALS

DIAMOND DEPOSITIONS, SCIENCE & TECHNOLOGY

DIAMOND FILMS AND TECHNOLOGY

ENGINEERING PLASTICS

EPE (EUROPEAN PRODUCTION ENGINEERING)

FACTORY FORUN.

FATIGUE AND FRACTURE OF ENGINEERING MATERIALS AND STRUCTURES

FINISHING

FINISHING INDUSTRY YEARBOOK

FOCUS (NATIONAL CENTER MANUFACTURING SCIENCES)

HIGH-PERFORMANCE COMPOSITES

HIGH-TECH MATERIALS ALERT

TEEE ROBOTICS AND AUTOMATION MAGAZINE

IEEE TRANSACTIONS ON APPLIED SUPERCONDUCTIVITY

IEEE TRANSACTIONS ON INDUSTRY APPLICATIONS

IEEE TRANSACTIONS ON SEMICONDUCTOR MANUFACTURING

11E TRANSACTIONS

11E TRANSACTIONS

INDUSTRIAL COMPUTING PLUS PROGRAMMABLE CONTROLS

INDUSTRIAL PAINT AND POWDER

INDUSTRIAL ROBOT

INSTITUTION OF MECHANICAL ENGINEERS. PROCEEDINGS. PART E, JOURNAL OF
PROCESS MECHANICAL ENGINEERING

INTEGRATED MANUFACTURING SYSTEMS

INTERNATIONAL JOURNAL OF ADVANCED MANUFACTURING TECHNOLOGY (170)

INTERNATIONAL JOURNAL OF COMPUTER INTEGRATED MANUFACTURING

INTERNATIONAL JOURNAL OF FLEXIBLE MANUFACTURING SYSTEMS

INTERNATIONAL JOURNAL OF HUMAN FACTORS IN MANUFACTURING

INTERNATIONAL JOURNAL OF MATERIALS AND PRODUCT TECHNOLOGY

INTERNATIONAL JOURNAL OF POWDER METALLURGY

INTERNATIONAL JOURNAL OF PRODUCTION RESEARCH

INTERNATIONAL JOURNAL OF ROBOTICS RESEARCH

INTERNATIONAL MATERIALS REVIEWS

IRON AGE/NEW STEEL

JAPAN NEW MATERIALS REPORY

JOM, THE JOURNAL OF THE MINERALS, METALS AND MATERIALS SOCIETY (JOURNAL OF

METALS)-(1989)
JOURNAL OF ADHESION
JOURNAL OF ADHESION SCIENCE AND TECHNOLOGY
JOURNAL OF ADVANCED MATERIALS
JOURNAL OF CELLULAR PLASTICS
JOURNAL OF CLEANER PRODUCTION
JOURNAL OF COATINGS TECHNOLOGY
JOURNAL OF COMPOSITE MATERIALS
JOURNAL OF COMPOSITES TECHNOLOGY AND RESEARCH
(Cont.)

MATERIALS AND MANUFACTURING TECHNOLOGY (Cont.)
JOURNAL OF ELASTICITY
JOURNAL OF EUROPEAN INDUSTRIAL TRAINING
JOURNAL OF HARD MATERIALS
JOURNAL OF INTELLIGENT MANUFACTURING
JOURNAL OF INTELLIGENT MATERIAL SYSTEMS AND STRUCTURE
JOURNAL OF MAMUFACTURING SYSTEMS
JOURNAL OF MATERIALS CHEMISTRY
JOURNAL OF MATERIALS ENGINEERING AND PERFORMANCE
JOURNAL OF MATERIALS RESEARCH
JOURNAL OF MATERIALS SCIENCE
JOURNAL OF MATERIALS SCIENCE LETTERS
JOURNAL OF PROTECTIVE COATINGS AND LININGS
JOURNAL OF RADIATION CURING
JOURNAL OF REINFORCED PLASTICS AND COMPOSITES
JOURNAL OF STRAIN ANALYSIS FOR ENGINEERING DESIGN
JOURNAL OF THE EUROPEAN CERAMIC SOCIETY
JOURNAL OF THE MECHANICAL BEHAVIOR OF MATERIALS
JOURNAL OF THERMAL SPRAY TECHNOLOGY
JOURNAL OF THERMOPLASTIC COMPOSITE MATERIALS
LIGHT METAL AGE

MACHINE VISION AND APPLICATIONS
FOCUS

PAGE 28

N
(@)

MANUFACTURING AUTOMATION
MANUFACTURING COMPETITIVENESS FRONTIERS
MANUFACTURING COMPUTER SOLUTIONS
HMANUFACTURING ENGINEERING
MANUFACTURING REVIEW
MANUFACTURING TECHNOLOGY
MATERIAL HANDLING ENGINEERING
MATERIAL HANDLING ENGINEERING / DIRECTORY
MATERIALS CHARACTERIZATION
MATERIALS EVALUATION
MATERIALS EVALUATION BUYERS GUIDE
MATERIALS HANDLING NEWS
MATERIALS LETTERS
MATERIALS PERFORMANCE
MATERIALS SCIENCE AND ENGINEERING. SECTION B
MATERIALS SCIENCE AND TECHNOLOGY (INSTITUTE OF MATERIALS)
MATERIALS SCIENCE AND TECHNOLOGY, A COMPREHENSIVE TREATMENT
MATERIALS TECHNOLOGY
MATERIALS TRANSACTIONS, JIM
MATERIALS WORLD -
METAL FINISHING .
METAL FINISHING. ORGANIC FINISHING GUIDEBOOKX AND DIRECTORY
METAL HEAT TREATING
METALLURGICAL AND MATERIALS TRANSACTIONS A : PHYSICAL METALLURGY AND
MATERIALS SCIENCE
METALLURGICAL SCIENCE AND TECHNOLOGY
(Cont.)
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MATERIALS AND MANUFACTURING TECHNOLOGY (Cont.)
METALS INDUSTRY NEWS
METALS WEEK
METALS WEEK FOCUS
METALWORKING PRODUCTION
MINERAL INDUSTRY SURVEYS: TITANIUM
MODERN CASTING
MODERN MACHINE SHOP
MODERN MATERIALS HANDLING

MATERIALS AND MANUFACTURING TECHNOLOGY (Cont.)

ENGINEERING)

SCRIPTA METALLURGICA ET MATERIALIA

SMART MATERIALS AND STRUCTURES U.S., CANADA & MEXICO

SURFACE AND COATINGS TECHNOLOGY

SURFACE TREATMENT TECHNOLOGY ABSTRACTS

SYNTHETIC METALS

TAPPI JOURNAL

TARGET : ASSOCIATION FOR MANUFACTURING EXCELLENCE
MODERN METALS TECHMONITORING. BIOPOLYMERS
MODERN PAINT AND COATINGS TESTING TECHNOLOGY
MODERN PLASTICS TEXTILE RESEARCH JOURNAL
MODERN PLASTICS INTERNATIONAL TIN AND ITS USES
MTIAC SUBSCRIPTION SERVICES / TYPE B TOOLING AND PRODUCTION
NAVY MANUFACTURING SCIENCE AND TECHNOLOGY PROGRAM REPORT WELDING AND METAL FABRICATION
NAVY MANUFACTURING TECHNOLOGY PROGRAM REPORT WELDING AND METAL FABRICATION BUYERS GUIDE/DIRECTORY
NTIS ALERT. MANUFACTURING TECHNOLOGY WELDING DESIGN AND FABRICATION

NTIS ALERT, MATERIALS SCIENCES (071) VELDING JOURNAL
PERFORMANCE MATERIALS WELDING RESEARCH ABROAD
PLASTICS ENGINEERING S Exni

4.8 soewoas
0 LLETIRN

PLASTICS TECHNOLOGY WELDING RESEARCH COUNCIL. BULLETIN

PLASTICS TECHNOLOGY. MANUFACTURING HANDBOOK AND BUYERS GUIDE WELDING RESEARCH COUNCIL. PROGRESS REPORTS
PLASTICS WORLD

WORLD CLASS DESIGN TO MANUFACTURE
PLASTICS WORLD DIRECTORY
PLASTICS/COMPOSITES MOLDING DIGEST MATHEMATICS

PLATING AND SURFACE FINISHING AMERICAN MATHEMATICAL MONTHLY
PLATINUM METALS REVIEW AMERICAN MATHEMATICAL SOCIETY. BULLETIN. NEW SERIES
PLATT'S METALS WEEK

AMERICAN STATISTICAL ASSOCIATION. JOURNAL
PLATT'S METALS WEEK FOCUS AMERICAN STATISTICIAN. WITH INDEX
POLYMER COMPOSITES

AMSTAT NEWS (AMERICAN STATISTICAL ASSOCIATION)
POLYMER PLASTICS TECHNOLOGY AND ENGINEERING PLASTICS TECHNOLOGY AND ANNALS OF APPLIED PROBABILITY
ENGINEERING-(PPT)

ANNALS OF MATHEMATICS
POLYMERS CERAMICS COMPOSITES ALERT ANNALS OF MATHEMATICS AND ARTIFICIAL INTELLIGENCE
POWDER DIFFRACTION ANNALS OF PROBABILITY
PROCESSING OF ADVANCED MATERIALS ANNALS OF STATISTICS
PRODUCT DESIGN AND DEVELOPMENT APPLIED MATHEMATICAL MODELLING
PRODUCT DEVELOPMENT BEST PRACTICES REPORT

APPLIED MATHEMATICS AND COMPUTATION

PRODUCTION APPLIED MATHEMATICS AND OPTIMIZATION, AN INTERNATIONAL JOURNAL (245)
PRODUCTION PLANNING AND CONTROL APPLIED NUMERICAL MATHEMATICS
PRODUCTS FINISHING BIT
PROGRESS IN MATERIALS SCIENCE (PERGAMON)-(JOURNAL) CHAOS SOLITONS AND FRACTALS
REINFORCED PLASTICS (ENGLAND) COMMUNICATIONS IN NUMERICAL METHODS IN ENGINEERING
ROBOTICA ) * COMMUNICATIONS ON PURE AND APPLIED MATHEMATICS
ROBOTICS AND COMPUTER-INTEGRATED MANUFACTURING COMPUTERS AND MATHEMATICS WITH APPLICATIONS
ROBOTICS TODAY COMPUTING ARCHIVES FOR INFORMATICS AND RUMERICAL COMPUTATION (607)
ROBOTICS WORLD CONSTRUCTIVE APPROXIMATION (365)
RUBBER WORLD DISCRETE AND COMPUTATIONAL GEOMETRY {454)
RUBBER WORLD PRODUCT NEWS ENGINEERING COMPUTATIONS
SAMPE JOURNAL (SOCIETY FOR THE ADVANCEMENT OF MATERIAL & PROCESS FEN FINITE ELEMENT WEWS

(Cont.)

(Cont.)

'1¢
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MATHEMATICS (Cont.)

FINITE ELEMENTS IN ANALYSIS AND DESIGN
FUZZY SETS AND SYSTEMS
IMA JOURNAL OF APPLIED MATHEMATICS
{MA JOURNAL OF NUMERICAL ANALYSIS
INDUSTRIAL MATHEMATICS
INTERNATIONAL JOURNAL FOR NUMERICAL METHODS IN ENGINEERING
INTERNATIONAL JOURNAL FOR NUMERICAL METHODS IN FLUIDS
INTERNATIONAL JOURNAL OF APPROXIMATE REASONING
INTERNATIONAL JOURNAL OF COMPUTATIONAL GEOMETRY & APPLICATIONS
INTERNATIONAL JOURNAL OF ROBUST AND NONLINEAR CONTROL
INVERSE PROBLEMS IN ENGINEERING
JOURNAL OF ALGORITHMS
JOURNAL OF APPLIED MATHEMATICS AND MECHANICS
JOURNAL OF APPROXIMATION THEORY
JOURNAL OF COMPUTATIONAL AND GRAPHICAL STATISTICS
JOURNAL OF DIFFERENTIAL GEOMETRY
JOURNAL OF ENGINEERING MATHEMATICS
JOURNAL OF MATHEMATICAL ANALYSIS AND APPLICATIONS
JOURNAL OF MATHEMATICAL IMAGING AND VISION
JOURNAL OF OPTIMIZATION THEORY AND APPLICATIONS
JOURNAL OF PARAMETRICS
LINEAR ALGEBRA AND ITS APPLICATIONS
MATHEMATICA JOURNAL
MATHEMATICAL AND COMPUTER MODELLING
MATHEMATICAL ENGINEERING IN INDUSTRY
MATHEMATICAL INTELLIGENCER (283)
MATHEMATICS AND COMPUTERS IN SIMULATION
MATHEMATICS OF COMPUTATION
MATHEMATICS OF OPERATIONS RESEARCH
NUMERICAL ALGORITHMS
NUMERICAL METHODS FOR PARTIAL DIFFERENTIAL EQUATIONS
NUMERISCHE MATHEMATIK (211)
PARAMETRIC WORLD '
PROBABILITY IN THE ENGINEERING AND INFORMATIONAL SCIENCES
QUARTERLY OF APPLIED MATHEMATICS
RAIRO: MATHEMATICAL MODELLING AND RUMERICAL ANALYSIS
ROYAL SOCIETY OF LONDON. PROCEEDINGS. SERIES A. MATHEMATICAL AND PHYSICAL
SCIENCES
ROYAL STATISTICAL SOCIETY. JOURNAL. SERIES B: METHODOLOGICAL
ROYAL STATISTICAL SOCIETY. JOURNAL. SERIES C: APPLIED STATISTICS
ROYAL STATISTICAL SOCIETY. JRL. SERIES A: STATISTICS IN SOCIETY
SCANDINAVIAN JOURNAL OF STATISTICS; THEORY AND- APPLICATIONS
SIAM JOURNAL ON APPLIED MATHEMATICS
SIAM JOURNAL ON DISCRETE MATHEMATICS
SIAM JOURNAL ON MATHEMATICAL ANALYSIS
SIAM JOURNAL ON MATRIX ANALYSIS AND APPLICATIONS
SIAM JOURNAL ON NUMERICAL ANALYSIS
SIAM JOURNAL ON OPTIMIZATION
(Cont.)
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AMERICAN SOCIETY OF MECHANICAL ENGINEERS. TRANSACTIONS. JOURNAL OF OFFSHORE
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AMERICAN SOCIETY OF MECHANICAL ENGINEERS. TRANSACTIONS. JOURNAL OF
TURBOMACHINERY (T) '

ASHRAE JOURNAL

ASHRAE TRANSACTIONS

COMPUTATIONAL MECHANICS (466)

COMPUTER METHODS IN APPLIED MECHANICS AND ENGINEERING

CUMULATIVE INDEX OF SAE TECHNICAL PAPERS

ENGINEERED SYSTENS

ENR (ENGINEERING NEWS RECORD)

FACILITIES PLANNING NEWS

FASTENER TECHNOLOGY INTERNATIONAL

FOXPRO DEVELOPER'S JOURNAL

GEAR TECHNOLOGY

HEATING, PIPING AND AIR CONDITIONING

HYDRAULICS AND PNEUMATICS

INSTITUTION OF MECHANICAL ENGINEERS. PROCEEDINGS. PART C, MECHANICAL AND
-~ ENGINEERING SCIENCE

INSTITUTION OF MECHANICAL ENGINEERS. PROCEEDINGS. PART J JOURNAL OF
ENGINEERING TRIBOLOGY

INTERNATIONAL JOURNAL OF MECHANICAL SCIENCES
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DEPARTMENT OF
CHEMISTRY

OREGON
STATE
UNIVERSITY

Gilbert Hall 153
Corvallis, Oregon
97331-4003

Telephone

503-737-2081

Fax
503-737-2062

20 March, 1996

Professor Ken Krane
Faculty Senate Office
Oregon State University

Dear Professor Krane,

I am pleased to report to you that the Curriculum Council approved the
Category 1 proposal to establish a BS degree in Biological Engineering. This
action was taken at the Council's regular meeting on 5 March, 1996. We are
transmitting this proposal to you in hopes that the Faculty Senate can act in a
timely manner on this proposal.

Thank you.

Sincerely,

Ullee Buelod_

Walter Loveland
Professor of Chemistry
Chair, Curriculum Council

WDL/clp
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Oregon State University
College of Agricultural Life Sciences
College of Engineering
Department of Bioresource Engineering

Category | Proposal for the Initiation of a New Instructional Program
Leading to a B.S. in Biological Engineering

OVERVIEW

The Department of Bioresource Engineering currently offers programs leading to M.S. and Ph.D.
degrees in Bioresource Engineering, and proposes to offer an undergraduate degree program in
Biological Engineering. The proposed Biological Engineering B.S. degree was developed by
the BRE faculty, with input from several regional biotechnology companies. A large national need

scale-up processes for successful commercialization. The
d for engineers trained in the both the traditional physical
physics, transport phenomena and thermodynamlcs) and the
icrobiology and cell biology).

engineers are needed to design and
proposed program addresses this n
sciences and engineering ( including
life sciences ( including biochemistry, 1

Technological innovation in industry typically comes about through the work of individuals from
widely dissimilar backgrounds working well together, in the absence of parochial impediments to
progress. This type of interdisciplinary teamwork and cooperation are rarely evident in academia.
In particular, at many universities, life| science and engineering are more or less parallel cultures,
reflected in two almost completely disparate disciplines, where students in one have trouble

‘taking courses in the other. Our proposed program attempts to serve at the interface between

these disciplines.

i



DEFINITION OF ACADEMIC Al

REAS

Define or describe the acadernic area or field of specialization with which the proposed

program would be concerned.

The proposed program will establis
interface of engineering and biologic
life sciences, as well as engineerir
engineering will include: analysis

given to the use of mixed cultures
cultures); bioconversion processes;
be prepared to initiate the process l¢

. What subspecialties or areas of con

the program?

The proposed program of study in b
credit hours, leaving only a few ele
at this time.

Are there other subspecialties the
program develops?

Bioengineering can be sub-divided

h a new area of specialization at OSU, serving at the
al sciences. Students will be trained in both physical and
g fundamentals. Advanced coursework in bioprocess
and design of bioprocesses (with special consideration
, genetically engineered cells, and plant and animal cell
and bioproduct recovery. Graduates of the program will
rading to the status of Professional Engineer.

centration would be emphasized during the initial years of

ological engineering requires a substantial number of core
stive courses. Thus, it will not include any subspecialties

nstitution would anticipate adding or emphasizing as the

into two areas: bioprocess and biomedical engineering.
on bioprocesses, and only briefly cover biomedical

Our proposed program will focus
engineering topics during a lower-le

vel bioengineering overview course. We do not anticipate

any changes in this emphasis as the program develops.

Are there other subspecialties that the institution intends to avoid in developing the program?

No.

When will the program be operational, if approved?

Following approval, students would be accepted into the program Fall quarter, 1997. Note

that the first two years of the proposed cumiculum includes courses that already exist on -

campus and at many Oregon community colleges. Thus, once the program is operational,

students could be accepted directly

into the junior year of the program.

DEPARTMENT OR COLLEGE RESPONSIBLE

What department and college would offer the proposed program?

The Biological Engineering progra

m will be offered by the Department of Bioresource

Engineering, which is administered and funded by the College of Agricultural Sciences. Similar
to the department’s graduate programs, the undergraduate Biological Engineering curmiculum
will be jointly administered by the Colleges of Agricultural Sciences and Engineering.

Wil the program involve a new or reorganized administrative unit within the institution?.

The progrém will not involve a new or reorganized administrative unit. The responsibilities of
the administrative units which oversee the current M.S. and Ph.D. programs in Bioresource
Engineering will be extended to include the proposed B.S. degree in Biological Engineering.

27,
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3. OBJECTIVES OF THE PROGRA

M

a. What are the objectives of the program?

The overall objective of the proposed program is to provide an ABET accredited curmiculum in
biological engineering that addresses the national need for persons able to analyze and solve
engineering problems within the complex realm of biological systems. In order to attain this
goal, students will be trained in the fundamentals of engineering as well as the physical,
chemical, biological and social scien¢es. Graduates from this program will provide the unique
expertise needed to exploit .the rgcent advances in molecular biology, and advance the

frontiers of biotechnology.

The specific objectives of this proposed Bachelor of Science in Biological Engineering are:

Objective 1. To provide an accredjted Biological Engineering baccalaureate degree program,

as granted by the
(ABET);

Accreditation Board for Engineering and Technology

Objective 2. To provide students with a strong background in engineering and life sciences,
thereby enabling them to significantly contribute to the emerging field of

biotechnology;

Objective 3. To provide the agricultural, biological, food, medical, and pharmaceutical
industries, as well as|government agencies, with highly qualified professionals
whose unique expertise will foster the continued viability and growth of these
companies and institutions;

Objective 4. To prepare students for graduate studies in agricultural, biological, chemical,
food or environmental engineering, or professional schools, including various
medical, dental, and public health programs;

Objective 5. To prepare students for registration as professional biological engineers; and

Objective 6. To foster interdisci linary teaching and research endeavors among the
engineering, agricultural and biological science faculties within the University.

b. How will the institution determine how well the program meets these objectives? Ildentify
specific post-approval monitoring procedures and outcome indicators to be used if the

program is approved.

The success of the program will be evaluated by the Department of Bioresource Engineering,
as well as an external review teamn. The Department of Bioresource Engineering will be
responsible for gathering the needed information for the critical assessment of the program.

Specific objectives will be monitored

Objective 1.

as follows:

» During the first year of the program, a member of an ABET biological engineering program
review team will evaluate the program's potential for accreditation. Suggestions from the

external reviewer will be incorp
visit.

orated into the program prior to the official accreditation

After the first class graduates, ABET will review the program for accreditation.
The number of B.S. degrees awarded in Biological Engineering will be recorded.

Objectives 2 and 3.

o A survey of students’ satisfaction with the program will be conducted at graduation and

again after three years.




e Following graduation, jdb placement of biological engineering students will be monitored.
¢ Employers who hire BE graduates will be surveyed to determine the job preparedness of,
and satisfaction with, BE employees.

Objective 4.

e The numbers of B.S. BE students entering graduate or professional school will be
recorded.

Objective 5.

¢ The passing rates for B.S. BE students completing the Fundamentals of Engineering
examination will be determined.| This examination is the first of two required for registration
as a Professional Engineer, and is commonly taken by students during their senior year.

‘Objective 6.

e The development and delivery of interdisciplinary courses and workshops, as well as
interdisciplinary research projects, will be monitored.

Overall success will be indicated by:

1. recognition of the program both within and outside of OSU, exemplified by the ability to
attract high quality students;
a steady enroliment of approximately 50-75 students in the program within five years;
successful placement of graduates into professional careers, or further study in quality
graduate or professional schools;
a high percentage of students passing the Fundamentals in Engineering exam;
awards received by graduates and faculty.

grb R

¢. How is the proposed program related to the mission and academic plan of the institution?

The mission of OSU as a Land Grant university is to "serve the people of Oregon, the nation
and the world through education, research, and service" (Oregon State University, 1994).
‘More than a decade ago, OSU recognized the opportunities that the emerging field of
biotechnology would offer to the state of Oregon and the nation. Since that time, OSU has
made a significant commitment to the advancement of this area. A notable accomplishment of
this effort is the establishment of the Center for Gene Research and Biotechnology. This
institutional center was created to foster research collaboration among faculty research groups.
Currently, over 80 faculty from 17 departments in the Colleges of Agrcultural Sciences,
Engineering, Forestry, Pharmacy, Science and Veterinary Medicine participate in its programs.
This interdisciplinary research environment has positioned OSU among the national leaders in
biotechnology research. By coupling the renowned, interdisciplinary biotechnology program
with OSU’s strong engineering and pharmacy programs, the proposed undergraduate
program will advance OSU’s commitment and contributions to the field of biotechnology.
Specifically, the biological engineering graduates will have the expertise needed for translating
molecular and cellular-level research efforts into economically viable products or processes. In
tumn, this will foster economic growth, and enhance the livelihoods of the people of Oregon
and beyond. :

d. What are the employmeni opportunities for persons who have been educated in the
proposed program?

Employment opportunities for students completing the B.S. in Biological Engineering exist in
industry, consulting firms, and government agencies. There are over 40 companies in Oregon
alone that are involved in using living organisms or parts of organisms to make or modify
products, improve plants or animals, or develop microbes for specific applications. In
addition, students completing the proposed program will be prepared to enter graduate school



30,

- dozens of biotech/pharmaceutical

in agricultural, biological, chemical

environmental, or food engineering, as well as to enroll in

professional schools, such as megical, veterinary, dental, or optometry institutions.

In 1992, a report released by a ¢ommittee commissioned by the National Research Council ‘

(NRC) of the National Academy

of Sciences, assessed the current state of bioprocess

technology, and the future needs |of the biotechnology industry. The report, entitied “Putting
Biotechnology to Work: Bioprocess Engineering”, estimated that over the next ten years,

university teaching and research

industry grows by 1000% (NRC, 1992).

programs would grow by 75%, while the biotechnology
This need is especially clear in the Pacific

Northwest, where it is estimated that industry revenues will grow by 4,000% in the next five

years (BC Biotechnology Alliance
to 30% per year, with as many
Seattle is widely recognized as on
biotech industry has recently be¢
potential to stimulate economic de
1995). Specific industries expe
communicate with life-scientists, ing
bioenvironmental industries. Pro
recently in La Jolla (sponsored b

1995). Currently, industry growth in the PNW is about 20
as 25 new companies forming in the region each year.

e of America's six principal biotech centers, and Portland's
en selected as one of three key industries with the most
evelopment and job creation (BC Biotechnology Alliance,
'ted to expand, and be in need of engineers who can
lude: biomedical, food, biopharmaceutical, agricultural, and
gram guides from two of many national "job fairs" held
y Career Connection, September 23-24, 1994) and San

Francisco (sponsored by Life Science Associates, October 27, 1994), showed literally

companies with one or more openings in bioprocess

engineering, including Amgen, Bristol-Meyers Squibb, Genentech, Glaxo, Perkin Elmer and

Pfizer.

With the projected short?ge of qualified biological engineers, graduates from the
program should encounter little trouple in finding employment.
RELATIONSHIP OF PROPOSED PROGRAM TO OTHER PROGRAMS IN THE

INSTITUTION

List the closely related programs and areas of strength currently available in the institution
which would give important support to the proposed program.

The majority of academic support required by the proposed program will come from several
departments within the Colleges of Science and Engineering. Oregon State University has
strong, comprehensive, science |programs, as well as respected, ABET accredited,
engineering programs. A strong graduate program in Bioresource Engineering, which includes
bioprocess engineering, has been established at Oregon State. Currently, 27 M.S. and 15
Ph.D. students are enrolled in this program. Finally, resources and expertise available
through the Center for Gene Research and Biotechnology, and the College of Pharmacy,
could give important support to the proposed program, as a number of faculty members
encourage involvement of undergraduate students in their research.

COURSE OF STUDY ‘\
Describe the proposed course of study.
The 192 course credits required for the B. S. degree in Biological Engineering are outlined in

Table 1. The proposed program meets requirements for OSU’s baccalaureate core as well as
the requirements for accreditation conferred by ABET. Fulfilment of the baccalaureate core

and ABET requirements, in addition to the significant breadth of study needed in biology,

physics and chemistry, leaves few elective courses in the program. However, we have
attempted to provide some latitude in the rigorous program by not restricting the perspectives
and synthesis credits, and including both free and technical electives. The proposed elective
credits should be sufficient for the accommodation of students with special needs. For
example, a student planning to pursue a Doctor of Medicine degree could fulfill the pre-
medicine requirements by selecting a third quarter of organic chemistry. Alternatively, those
students wishing to work in the food industry might opt to take several Food Science and
Technology courses. An example of a four-year program, broken into quarters, is shown in
Table 2.

|




Table 1.

Course Requirements for

the B.S. in Biological Engineering

Baccalaureate Core
Perspectives
Synthesis
Writing I, 11

WR 121
WR 327
Speech
COMM 111
COMM 114
Lifetime Fitness

MTH 251
MTH 252
MTH 253
MTH 254
MTH 256
ST 314
CS 151

Chemistry?
CH 221
CH 222
CH 223
CH 334
CH 335
CH 440

Physics
PH 211
PH 212
PH 213

Bl 214
BB 450
BB 451
BB 493
BB 494
MB 302
MB 303

Requirements for the Major
Mathematics, Statistics, Basic Comp

1 ntroduction to G Prg

English Compositio
Technical Writing

Public Speaking

Argument and G
(HHP 231)

Differential Calculus
Integral Calculus
Infinite Sequences ¢
Vector Calculus |

-

or

ritical Discourse

iting

nd Series

Applied Differential Equations

Introduction to Statis

tics for Engineers
gramming

General Chemistry
General Chemistry
General Chemistry
Organic Chemistry
Organic Chemistry
Physical Chemistry

General Physics with
General Physics with
General Physics with

Biological Sciences2

Calculus
Calculus
Calculus

Cell and Molecular Biology
General Biochemistry

General Biochemistry
Biochemistry Laboratory
Biochemistry Laboratory -
General Microbiology

General Microbiology Laboratory

LR S WWwwuoo,m POPDPEAD
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27

24

12

21
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Table 1 (continued). Course Req

sirements for the B.S. in Biological Engineering

ENGR 201
ENGR 211
ENGR 212
ENGR 311
ENGR 331
ENGR 332
ENGR 333
ENGR 390
CHE 211

CHE 212

BRE 111
BRE 112
BRE 113
BRE 221
BRE 456

General Engineering and Engineer

Biological Engineering Core Courss

ing Science

Electrical Engineefing Fundamentals

Statics

Dynamics
Thermodynamics
Momentum, Energ
Momentum, Energ

, and Mass Transfer
, and Mass Transfer

Momentum, Energy, and Mass Transfer
Engineering Economics

Material Balances
Energy Balances

2S

Biological Engineelmg Orientation |

Biological Enginee
Biological Engineer
Introduction to Biol
Bioprocess Engine

ng Orientation 11
ng Orientation HI
bgical Engineering
ering |

PPAPOWOWAPPWWOW

34

31

BRE 457 Bioprocess Engineering Il
BRE 461 Bioconversion Pro¢esses
BRE 462 Bioproduct Recovely (candidate for required WIC3)
BRE 470 Biosystems Modeling Lab
BRE 490 Bioprocess Design
BRE 491 Bioprocess Design {i

WWWhrhWWW=22W

Restricted and Free Electives 10

Engineering Science and Design Electives*
Free electives

w ~N

Total Credits Required 192

1 Transfer students with the prior credit of CHE 201-203, and CH 219 may fulfill the CH221-223 requirement by
taking four additional hours of chemistry. :

2 An interdisciplinary, university committee was formed in order to address the biology content in the proposed
Biological Engineering undergraduate program. Committee members included: David Bames, Professor,
Department of Biochemistry and Biophysics; Michelle Bothwell, Assistant Professor, Bioresource Engineering;
Chris Mathews, Distinguished Professor and Chair, Department of Biochemistry and Biophysics; Joe McGuire,
Professor, Department of Bioresource Engineering; and Mike Mix, Professor and Chair of the Biology Program,
Department of Zoology. The decision to exclude the introductory biology series (Bl 211-213) from the program
was based on the limited number of available credit hours, and the program’s focus on molecular and cell biology.
The committee unanimously felt that the BE students would be better served by Bl 214 and the upper-division
biology courses. In addition, it was thought that these students could be successful in Bl 214 without formal
instruction in the material covered in Bl 211-213. Note that Bl 214 uses the same book as Bi 211-213, allowing
students a ready reference for the material not formaily covered in their program.

-3 Writing Intensive Course

4 Engineering science and design restricted electives must be selected from the College of Engineering to meet
accreditation requirements.




Table 2. B. S. in Biological Engineering - Example Program

Differential Calculus
MTH 251

Freshman Year

Infinite Series & Seq.
MTH 253

Vector Calculus |
MT!

Sophomore Year

S N IS S S N

Applied DIif. Egns.
b MTH 256

Electrical Engr. Fund.
ENGR 201

I N I I S AR RN

Inte%al Calculus
TH 252 H 254
4 4 4 3
General Chemistry General Chemistry General Chemistry Organic Chemistry Material Balances Cell & Mol. Bio.
CH 221 CH 222 CH 223 CH 334 CHE. 212 Bl 214
Biol. Eng. Orientation Intro. to Programming General Physics/Calc Technical Writing General Physics/Calc Dynamics
BRE 111 CS 151 PH 211 WR 327 PH 213 ENGR 212
3
English Composition Lifetime Fitness Biol. Eng. Orientation General Physics/Calc Organic Chemistry Intro. to Statistics for Eng.
WR 121 HHP 231 BRE 113 PH 212 CH 335 ST 314
Biol. Eng. Orientation Speech Communications Material Balances Statics Intro. to Biol. Eng.
BRE 112 COMM 111/114 CHE 211 ENGR 211 BRE 221
. 3 3
15 17 i7 8 18 15
Junlor Year Senlor Year

Transport Trahspon Transport Bioconversions Bioproduct Recovery Synthesis
ENGR 331 ENGR 332 ENGR 333 BRE 461 BRE 462
4 4 3 4 3
Physical Chemistry General Biochemistry Bioprocess Eng |l Biosystems Model. Lab Engr. Science/Design Bio. Eng. Design
CH 440 883451 BRE 457 BRE 470 E|e%llve BRE 491
3
General Blochemistry Biochemistry Lab Engr. Economics Perspeclives Bio. Eng. Design Free Electlive.
BB 450 BB 494 NGR 390 BRE 490
‘ 3 3 3
Blochemistry Lab Bioprocess Eng | Thermodynamics General Microbiol. Perspectives Perspectives
BB 493 BRE 456 ENGR 311 MB 302
3 3- 3 3 3
Perspectives Perspectives General Microbiol. Lab Synthesis Engr. SEcIlence/Design
eclive
3 3 3 4
14 16 15 15 16 16

s
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b. What elements of this course of stuidy are presently in operation in the institution?

All of the courses offered by suppprting departments are currently available. Of the eleven
BRE courses needed for the proposed program, five are already being offered.

How many and which courses will heed to be added to institutional offerings in support of the
proposed program? :

fSil)l( new BRE courses will be developed for the proposed curiculum. A description of each
OlIOWS:

BRE 111, 112, 113 (3, 1, 1) Biological Engineering Orientation

Introduction to the biological engineering profession, including field trips to regional
biotechnology companies. Experignces that introduce design methodoligies will be included,
developing students’ problem sglving and communication skills, as well as providing
experiences with group-work. :

BRE 221 (3) Introduction to Biological Engineering

Introduction to quantitative analysis of biological systems. Current problems emerging from
the biomedical, bioprocessing and environmental fields will be analyzed using the
fundamentals of biology and chemistry, and basic engineering principles of mass and energy
conservation and transport phenomena.

BRE 490, 491 (3, 3) Bioprocess Design 1,1

Design and optimization of bioprocesses. Consideration will be given to process dynamics,
equipment, and regulations. Bioprgcess performance will be evaluated and optimized within
the constraints of economy, social and environmental impacts,.and yields.

ADMISSION REQUIREMENTS

Please list any requirements for admission to the program that are in addition to admission to
the institution.

In addition to applying for admission to the institution, students must apply for admission to
the professional program in Biological Engineering. This procedure is required for all B. S.
degree programs offered in the C{lel‘ege of Engineering. Students must complete a set of
standard core courses prior to petitioning for admittance to the professional program. This
group of courses is generally completed by the end of the sophomore year.

Will any enrollment limitations be imposed? Please indicate the limitation and rationale therefor.
How will those to be enrolled be selected if there are no enrollment lirnitations?

In order to offer a quality program, with sufficient faculty-student interaction and hands-on
experience, the enrollment will be capped at 25 students per academic class. However, the
need to impose restrictions on enroliment is not anticipated during the first several years.
Admittance to the program will be based on a student’s cumulative grade point average in the
set of standard core courses. Appendix A lists this group of standard, pre-professional core
courses, as established by the College of Engineering.

RELATIONSHIP OF F;ROPOSE[J PROGRAM TO FUTURE PLANS

Is the proposed program the first of several steps the institution has in mind in reaching a
long-term goal in this or a related field?

The University is committed to advancing the highly promising field of biotechnology. In 1991,
a Ph.D. program in Bioresource Engineering was approved. This was a first step in formally
bridging the biosciences with an engineering program to address important needs in the
bioprocessing area. The proposed program leading to a B.S. degree in Biological Engineering




35,

" external, accreditation-review team.

will extend this opportunity to the

undergraduate population, and meet critical needs for

engineering systems in the rapidly |growing field of biotechnology. No further developments

are anticipated.

proposed?

Not applicable.

. If so, what are the next steps to|be if the Board approves the program presently being

ACCREDITATION OF THE PRQGRAM

Is there an accrediting agency or professional society which has established standards in the

area in which the proposed program

lies? (Please give name.)

The Engineering Accreditation Commission of ABET is responsible for accrediting the
engineering programs at Oregon State University. ABET establishes minimum professional

standards that must be met before

granting accreditation. Following program accreditation,

continued quality is ensured by periodic program reviews, conducted by an ABET-appointed,

If so, does the proposed program meet the accreditation standards? If it does not, in what

' particulars does it appear to be deficient? What steps would be required to qualify the

program for accreditation? By what date is it anticipated that the program will be fully

accredited?

ABET has established minimum curiculum requirements for an accredited undergraduate

program in “Bioengineering” (ABET,

1995). Table 3 compares these specific ABET minimums

with the course credits of the proposed Biological engineering cumiculum. Note that the
proposed program satisfies all of ABET’s requirements.

ABET cannot review the program for accreditation untii the first class of students has
graduated. It is expected that the first students will complete the program in the Spring of

1999. An ABET review will be sch
that if accreditation is granted, it will
program.

edule after this time, probably in the Fall of 1999. Note
be retroactive, applying to all previous graduates of the

If the proposed program is a graduate program in which the institution offers an undergraduate
program, is the undergraduate program fully accredited? If not, what would be required to
qualify it for accreditation? What steps are being taken to achieve accreditation?

Not applicable.

10 -
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Table 3. Comparison of the ABET

Requ:rements For an Accredited Bioengineering

Program and the Proposed Biological Engineering Curriculum

T e e R Ee 0 o v A K e R et ety o e e e |
Mathematics & Science

- Analysis, Linear Algebra...

ABET Regquirements

48 Hours of Combined Math and Science

One of the Following Additional Tppics Is
Highly Desirable: Statistics, Numerical

12 Hours of Biology
12 Hours of Chemistry

Proposed Curriculum |

Mathematics & Science

84 Hours of Combined Math and Scuence

Statistics (ST 314)
Numerical Analysis (BRE 470)

21 Hours of Biology

Engineering

72 Hours of Combined Engineering
Science and Design

1 Engineering Course Outside of
Discipline

At Least 1 Course That Is anan V4
Design

Major

24 Hours of Chemistry

Engmeenng

72 Hours of Combined Engineering
Science and Design

Several Engineering Courses Outside of
Major Discipline, e.g. CHE 211, 212

Bioprocess Design | & I
(BRE 490, BRE 491)

Humanities

24 Hours of Humanities & Social $ciences

Humanities

24 Hours of Humanities & Social Sciences

General

Laboratory Experience
Basic Science Labs
Higher-Division Labs

Knowledge of the Application of
Probability and Statistics to Engineering
Problems

Appropriate Computer Experiencé

Competence in Written and Oral
Communication

General

Laboratory Experience
CH 221-223; MB 303; BB 493-494
BRE 461; BRE 462

Statistics (ST 314)

C-Programming (CS 151); Modeling
Techniques (BRE 470); BRE Design
Sequence Will Include Process
Optimization Software '

English Composition (WR 121); Technical
Writing (WR 327); Writing Intensive
Course (BRE 491); Public Speaking
(Comm 111)
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9. EVIDENCE OF NEED
a. ' What evidence does the institution have of need for the program? Please be explicit.

Society has been using microbial processes to generate useful products for centuries. Food
and beverages, organic acids, fuels, antibiotics and other pharmaceuticals, as well as
specialty products, have been produced by applying fermentation, enzymes, and product
separation techniques. The regent advances in recombinant DNA technology have
expanded the opportunities for exploiting biological systems, and for increasing the number

and quality of biologically-based f
products has been steadily increas

products. The sales generated from biologically-derived
ng over the last decade, and now exceeds $100 billion/yr

(NRC, 1992). The increased understanding and manipulation of living systems, along with the

pervasive role biologically-derive
biotechnology industry in a positior]

While the United States has been,

research, as it applies to biotechno
this technology. Both have agg
industrial and academic resource
bioprocess engineering (NRC, 1992
three recommendations that woul
competition in industrialization of bi
specifically called for the establishn
engineering that emphasize cross-
and a multidisciplinary team appro
1994, Jens-Peter Gregerson ident
industries as the lack of qualified fe
needs to protect and capitalize on

2d products play in our society, has placed the
for explosive growth.

and continues to be, the world leader in basic life-science
ogy, Europe and Japan are the world leaders in applying
ressively established infrastructure among government,
5, and have focused efforts on the development of
). A committee commissioned by NRC (1992) presented
d enable the US “to meet the global challenges of
btechnology and to address national needs”. One of these
nent of “research and educational programs in bioprocess
disciplinary interactions between scientists and engineers
ach to problem-solving” (NRC, 1992). As recently as
ffied the major technical weakness in US biotechnology
rmentation and bioprocess engineers. The United States
its substantial investment in basic life-science research.

Development of the bioprocess engineering area is crucial to this effect.

In the United States, most training and education of bioprocess engineers occurs at the
graduate level (NRC, 1992). However, as biologically-derived products move from the
research to production stage, the staff distributions within biotechnology industries will shift
from Ph.D. level research scientists to B.S. level process engineers, cell culture and
fermentation specialists, and bioseparation experts. The U.S. Congress, Office of
Technology Assessment (OTA), reported that this shift in personnel at biotechnology
companies is already underway (U.S. Congress, 1988). Several of the biotechnology
companies surveyed by OTA reported “difficulties hiring biochemical engineers at the
B.S./M.S. level with cell culture and fermentation experience”. A graduate of the proposed
B.S. program in Biological Engineering would be highly qualified for these positions, as well
as for employment in the more traditional engineering fields, such as the agricuitural, chemical,
food and environmental industries.

The increased demand for qualified biological engineers has spurred the establishment of a
substantial number of bioengineering undergraduate programs (See Table 4). However, over
75% of the eighty undergraduate bioengineering programs are biomedically oriented. In
addition, only a few of the 19 reported programs in Biological Engineering (BE) emphasize
bioprocesses. Of the baccalaureate degree programs in BE that do focus on bioprocesses,
none exist within the Pacific Northwest. Clearly, the proposed program will fulfill a-state and

regional need for an undergraduate, educational program which emphasizes bioprocess

engineering.

There is substantial student interest in biological engineering. Recently established B.S.
programs in BE show steady growth in enroliment over the first five years of operation. For
example, the enroliment of Rutgers University’s Biological Engineering program climbed from
32 to 134 students, in a five year span. Likewise, the BE programs at Clemson University
and the University of Nebraska-Lincoln, increased enroliments from 20 to 70 students, and
from 26 to 58 students, respectively. Several programs have sustained total student
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enroliments of over one hundred. |t is anticipated that the proposed OSU program will draw a
similar response.

Table 4. Number of Existing Bioengineering B.S. Programs

(American Society for Engineering Education, 1994)
(BMEnet Biomedical Enginegring Resource, 1995)

Biologically-Oriented Programs
_(Includes Programs Which Emphasize:
Agriculture, Biochemical Processes, .

Bioprocesses, Biomechanics, and Food)

Biomedically-Oriented Programs

ABET-Accredited Non-Accredited ABET-Accredited Non-Accredited

21 40 14 5

b. What is the estimated enroliment and the estimated number of graduates of the proposed
program over the next five years? |If the proposed program is an expansion of an existing
one, give the enrollment in the existing program over the past five years.

Table 5 lists enrollment and graduation estimates of the proposed undergraduate program in
BE over the next five years. These estimates are based on enrollment figures of BE
programs at other academic institutions (University of Nebraska Lincoln, Rutgers University,
Clemson University). The proposed program is not an expansion of an existing one; thus,
there is not previous enroliment data to report.

Table 5. Enrollment and Graduation Estimates of the Proposed B.S. Program in BE

| Academic Year Students Enrolled ! Graduates "
1997-1998 12 0
1998-1999 25 2
1999-2000 ‘ 40 3
2000-2001 " 60 . 8
2001-2002 ' 70 10

Is the proposed program intended primarily to provide another program option to students
who are already being attracted to the institution, or is it anticipated that the proposed program
will draw its clientele primarily from students who would not otherwise come to the institution
were the proposed program not available here?

‘ The proposed program will establish a new undergraduate area of study at OSU. It is

anticipated that the program will attract students who would feel it necessary to leave the
state to best prepare themselves for careers in -applied biotechnology, as well as draw
students who would attend OSU in another major if this program were not available.

Identify statewide and institutional service area manpower needs the proposed program
would assist in filling.

See Sections 3d and 9a.
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d. What evidence is there that there

exists a regional or national need for additional qualified

persons such as the proposed program would turn out?

See Sections 3d and 9a.

Are there any other compelling reasons for offering the program?

Oregon State University has a strong commitment to research, training and education in the
area of biotechnology. Strong intefdisciplinary collaborations, in both teaching and research,

have been fostered through the

establishment of the Center for Gene Research and

Biotechnology (CGRB). In 1992, the $25.4 million Agricultural and Life Sciences building was
dedicated and occupied by the CGRB and several biological science departments. This new

facility is connected to two other

agricultural and life sciences comp
adjacent to Gilmore Hall, the buildin
The Central Services Laboratory

‘operate shared research equipment
resource. These exceptional fa
departments interested in biotechn
undergraduate program in Biological

Furthermore, current faculty in the O
to deliver such a program. Two 1
joined BRE during FY 94-95. Both
engineering area. The combined e

major buildings (Cordley and Nash Halls) and forms an
ex of well over 500,000 square feet. This complex is
j that houses the Department of Bioresource Engineering.
of the CGRB was established in 1985 to acquire and
, and has developed into an important faculty and student
cilites and formal professional ties among academic
dlogy provide a strong base for the development of an
Engineering.

epartment of Bioresource Engineering are highly qualified
new faculty members (M. Bothwell and A. Velayudhan)
have teaching and research experience in the bioprocess
xpertise of the present BRE faculty spans the design of

upstream bioprocesses, such as pretreatment and fermentation, as well as the development
and optimization of downstream bioprocesses. The exceptional strengths of existing science,
pharmacy, and engineering programs at OSU, coupled with the infrastructure provided by
CGRB, and the exceptional qualifications of the BRE faculty, provide a firm rationale for

initiation of a baccalaureate degree

program in BE at Oregon State University. The proposed

program would establish OSU as the leader in Biological Engineering education in the Pacific
Northwest.

Finally, the External Review Committee, commissioned by the Chancellor’s Office to conduct
an outside review of the Ph.D. program proposed, recommended that the department assess
the need and appropriateness of an undergraduate program in a three to five year time frame.
This review was conducted in September 1990, by three eminent academicians, two of which
are members of the National Academy of Engineering.

Identify any special interest in the program on the part of local or state groups (e.g., business,
industry, agriculture, professional groups.)

The rapidly expanding biotechnology industry in Oregon will benefit from the proposed
program. The Industrial Advisory Committee (IAC), consisting of representatives from
several regional biotechnology companies and a representative from the Oregon
Biotechnology Association, critiqued the proposed degree program and showed enthusiastic
support. Their comments regarding the proposal, as well as a summary of the cumiculum
revisions made based on IAC’s reccomendations, are in Appendix B.

Have any special provisions been made for making the complete program available for part-
time or evening students?

The B.S. program in Biological Engineering is designed for resident undergraduate students,
with class offerings during traditional class hours. However, the needs of part-time, day
students can be accommodated.

14

39,



40,

10. SIMILAR PROGRAMS IN THE |STATE

a.

11.

List any similar programs in the st4te.

ghere are no other biological engjneering undergraduate programs offered in the State of
regon.

If similar programs are offered in other institutions in the state, what purpose will the proposed
program serve? s it intended to suypplement, complement, or duplicate existing programs?

Not applicable.

In what way, if any, will resources of any other institutions be utilized in the proposed
program?

Resources at other institutions will hot be used.
FACULTY

List any present faculty who would be involved in offering the proposed program, with
pertinent information conceming their special qualifications for service in this area. Attach an
up-to-date resume for each individual. ‘

The majority of the proposed program will be delivered by a core of 6 faculty in the
Department of Bioresource Engineering. A brief description of each of these faculty’s
qualifications, and teaching and research interest follows:

John P. Bolte, Ph.D., Auburn aniversity, 1987. Dr. Bolte’s teaching activities include
biological systems modeling. His research interests include ecosystems modeling, decision
support and artificial intelligence.

Michelle K. Bothwell, Ph.D., Comell University, 1994. Dr. Bothwell's teaching activities
include the fundamentals of bioprocessing technology: enzyme systems; basic bioreactor
kinetics; metabolic stoichiometry; and recombinant DNA technology. Her research interests
are. centered around biomass conversion and utilization. Specific areas of focus include:

enzymatic hydrolysis of polysaccharides, with a particular emphasis on enzyme adsorption;
modeling of heterogeneous enzymatic processes; biomass characterization; and fermentation.

Marshall J. English, Ph.D., University of California, Davis, 1978. Dr. English’s teaching
activities include modeling techniques and instrumentation. His research interest include water
resources and systems analysis, irrigation management, and optimum irrigation system design
and operation.

Joseph McGuire, Ph.D., P.E., North Carolina State University, 1987. Dr. McGuire's teaching
activities deal with operations associated with downstream processing in biotechnology. His
research interests are in the general area of colloidal and interfacial phenomena, with most
activity focused on protein behavior at interfaces, particularly as it relates to problems in
bioprocess and biomedical technology. Current work is focused on issues related to bacterial
biofilm development and control, and biocompatibility of blood-contacting materials.

Ajoy K. Velayudhan, Ph.D., Yale University, 1990. Dr. Velayudhan's teaching interests
include bioreactor theory and separation processes. His research interests are in
biotechnological downstream processing, with emphasis on large-scale adsorption and
chromatography.

The resumes of the above facuity are in Appendix C. Note that BRE is currently recruiting for
an assistant professor whose background and expertise is in bioprocess engineering. This
person will serve as the sixth member of the faculty core who will deliver the proposed
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program.

b. Estimate the number, rank, and bac
added to initiate the proposed progra
the proposed program’s operation, g

What kind of commitment does the
priority does the institution give this

The initiation of the proposed pro
substantial program growth occurs, g
a biomedical option (See section 1c
and additional resources will be neeq

c. Estimate the number and type of st
program. -

The need for additional support staff
12. LIBRARY

a. Describe, in as objective terms as |
relevant to the proposed program
issued by the American Library Assa
extent the institution's library holdings

Because OSU has had a Land Gran
holdings in the agricultural and biolog
undergraduate Biological Engineerin
library holdings that serve the gradue

kground of new faculty members that would need to be
m; that would be required in each of the first four years of
ssuming the program develops as anticipated in item 9b.
institution make to meeting these needs? What kind of
program in staff assignment?

gram will not require any new faculty. However, if
nd/or there is a significant interest in the development of
, new faculty with appropriate expertise will be required,
ed.

upport staff needed in each of the first four years of the

is not anticipated; the current staff should be adequate.

bossible, the adequacy of the Library holdings that are
e.g., If there is a recommended list of library materials
ciation or some other responsible group, indicate to what
s meet the requirements of the recommended list).

jical sciences, and engineering. The library needs of an
g student should be adequately met by the present
te and research programs of Bioresource Engineering.

b. How much, if any, additional library support will be required to bring the Library to an
adequate level for support of the proposed program?

An assessment of the Library’s resources was conducted. The Subject Librarian concluded

that the present collections are ade

quate to support the proposed program; no additional

funds are needed to upgrade collections and services to support the proposal.

c. How is it planned fo acquire these Li

brary resources?

No new Library resources are needed.

d. Attach a statement from the Director of Libraries indicating present resources and funding of

future needs.
The statement from the Director of Li

13. FACILITIES AND EQUIPMENT

braries is in Appendix D.

a. What special facilities in terms of buildings, laboratories, equipment are necessary to the
offering of a quality program in the field and at the level of the proposed program?

The Bioresource Engineering progra

m is housed in Gilmore Hall. Since 1990, the interior of

Gilmore Hall has been completely renovated. Nine new research laboratories have been

established along with two large g

raduate student offices, a student computer lab, and a

remodeled classroom. In addition, the adjacent Gilmore Annex was remodeled to
accommodate two graduate student offices, a 1000 ft%, fully instrumented teaching laboratory,
a research laboratory, and a research shop. The total floor-space of these two facilities is
approximately 16,000 ft>. Note that a building addition to Gilmore Hall has been included in
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14.

OSU’s Education and General Rrojects for 1997-1999, at an amount of $775,000. The

planned addition will provide anot
be research and teaching labora

er 3000 ft of floor-space; most of this additional space will
ories. Delivery of the upper-division laboratories of the

proposed program will use the BRE laboratories, as well as the pilot plant facilites of the

Department of Food Science and
used by the Food Science and T|
local company (Osmotek) as a res
additional activity. Moreover, O
supervision, their membrane proce

To accompany the renovated facili
a substantial amount of equipme
resources include: walk-in environ
laboratory fermenters/chemostats

Technology. Although this pilot facility is presently being
echnology Department as a teaching laboratory, and by a
earch and development center, sufficient space remains for
smotek has expressed willingness to share, under their
ssing equipment for laboratory instruction.

lies and planned building expansion, BRE has invested in
nt to support its teaching and research efforts. Available
mental chambers, HPLCs, differential scanning calorimeter,
gas chromatographs, automatic in-situ ellipsometers,

contact angle goniometer, liquid surface tensiometer, torsion rheological test system, high
temperature/pressure reactors, full-field light transmission moisture measurement chamber,

ground penetrating radar, and
comprehensive list of available eq

high speed tme domain reflectometer. Given this
Jipment, along with the previously described laboratories,

a quality program in Biological Engipeering can be readily offered.

What of these facilities does the in

stitution presently have on hand?

Equipped with the resources stated|in 13a, the Department of Bioresource Engineering is fully

instrumented to deliver a guality
facilities are required.

3iological Engineering undergraduate program. No new

What facilities beyond those now on hand would be required in support of the program?

No new facilities are required.

How does the institution propose tthe additional facilities and equipment shall be provided?

Not applicable.
BUDGETARY IMPACT

Please indicate the estimated cost of the program for the first four years of its operation,

following the format found on page

22 of this document.

The estimated cost of the program is shown on the attached table entitled “Summary of
Estimated Costs or Savings and Sources of Funds”. The first-year cost is estimated to be
$212,052. Program costs are expected to increase to 295,052 (excluding inflation) for the
fourth year as the program becomes fully implemented. Total funding for this program will

come from existing departmental re

If a special legislative appropriation

sources, as described in Sections 14e-f.

is required to launch the program (as shown in item 4b of

the estimated budget), please provide a statement of the nature of the special budget
request, the amount requested, and the reasons a special appropriation is needed. How

does the institution plan to continue

the program after the initial biennium?

No special legislative appropriation is necessary.

If federal or other grant funds are required to launch the program (items 4c and 4d), what does
the institution propose to do with the program upon termination of the grant?

None is required.
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Summary of Estimated Costs or Savings and Sources of Funds
rrogram/Unit Biological Engineering/Department of Bioresource Engineering
Institution Oregon State University -
First Second Third Fourth
Year FTE Year FTE Year FTE Year FTE
RESOURCES REQUIRED
Personnel :
Faculty s 160,500 2.0 160,500 2.0 s 200,000 2.5 $240,000 3.0
Graduate Assistants S ) 1.2 s 25,000 1.2 s 25,000 1.2 s 25,000 1.2
Support Personnel s 12,052 0.4 s 12,052 0.4 s 12,052 0.4 s 12,052 0.4
Fellowships & Scholarships $___ 3,000 s__ 3,000 $__ 5,000 | s 6,000
Total s 200,052 $ 200,/052 $ 242,052 $283,052
Percentage Total
from State Funds s 98% $ 98% 3 98% s 98%
Other Resources
Library s___ 0O $ 0 $ 0 s 0
Supplies & Services s_ 12,000 s_12,000 s_ 12,000 $_12,000
“ovable Equipment S 0] 3 0 3 0 3 0
otal $_12.,000 s 12,000 s 12,000 s 12,000
Percentage Total .|
from State Funds S 100% s__ 1007 S 1007% s  100%
Physical Facilities
Construction of New Space or '
Major Renovation $ none 3 none ¢ none S none
Percentage Total
from State Funds s__NA s_ NA s_NA s__ M
GRAND TOTAL g 212,052 § 212,052 § 254,052 s 295,052
Percentage Total
from State Funds $ 99% $ 99% s - 98% S 98%
SOURCE OF FUNDS :
State Funds—coing Lot ot § 2092092 s 209,052 g 249,052 5 295,052
State Funds—special approp. 3 0 $ 0 s 0 S s U=
“Sederal Funds § 0 s 0 $ 0 S 0
her Grants s 8 - 8 $ 8 S 8
rees, Sales, Etc. 3 by S S
Other s 3,000 s 3,000 g 5,000 s 6,000
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d. Wil the allocation of going-level blidget funds in support of the program have an adverse

P

impact on any other institutional programs? If so, which program and in what ways?
No adverse impact to other institutional programs is expected.
If the program will be financed from existing resources, specifically state:

(1) what the budgetary unit will be doing as a result of the new program that is not now done
in terms of additional activities; and

(2) what these new activities will cost and whether financed or staffed by shifting of
assignments within the budgetary unit or reallocation of resources within the institution.

As noted previously, many of the |courses needed for the program are already in existence.
New activities include teaching oreintation and design courses, and additional advising of
students. .

Funding for this program will come [from existing departmental resources. During Fiscal Year
1994-95, the department’s recurring State funding was $1.17 million to support its teaching,
research and extension activities. | An additional $1.2 million in external grant and contract
funds were expended. This resource base is sufficient to accommodate the new activities of

the undergraduate program.

State which resources will be moved and how this will affect those programs losing
resources.

As the undergraduate program develops, we anticipate some migration of funding from our
graduate programs and research adtivities to support the undergraduate program. We intend
to limit our enroliment in our graduate program to 50 students. We aiso anticipate that teaching
and research FTE within the department will be redistributed to more accurately reflect the
increased teaching responsibilities of the faculty members involved in the program.

Our plan to deliver the proposed program with existing departmental funds is perhaps best
addressed with reference to the shift in effort BRE has made over the last several years in
order to establish research and teaching strength in bioprocess engineering. During the 1994-
95 academic year we filled two, "newly-created” tenure track assistant professor positions in
bioprocess engineering. These were newly created in the sense that these positions were
formerly focused in areas completely unrelated to bioprocess engineering; by design, none of
the teaching and research activities of the former faculty members are being continued by the
new assistant professors. We are now advertising for a third-"new" tenure track assistant
professor position totally dedicated to teaching and research in bioprocess engineering
(closing date March 15), a resuit of Dr. Hashimoto's move to Academic Affairs and Dr. Moore's
move to Head of BRE. In addition to the newly acquired positions, the teaching effort of
several tenured faculty members has been redirected to support the new bioprocessing
emphasis. Furthermore, although we are a graduate department, the majority of our existing
course offerings are 400/500-level and no major changes will be needed to deliver them to
undergraduates. In summary, our department has completed a substantial redirection of
research, teaching and extension effort to research and teaching in bioprocess engineering.
After filling the currently advertised position, teaching faculty in the program will be
responsible for only 1.5 to 3 courses per year, while maintaining capacity to deliver more than
the two 600-level courses in bioprocess engineering we offer now.
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Colle

The College of Engineering Core is
Engineering, Environmental Engineerin
222, 223 sequence in lieu of CH 201, 4

Appendix A
ge of Engineering Core

shown on the following page. Note that the Biological

g and Chemical Engineering programs require the CH 221,
02, and 203.
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Oregon $tate University
College |of Engineering
Engineering Core

A change in the courses required for gdmission to the Professional Program will take
place with the Spring 1995 application. At that time, ABET accredited programs will
require completion of a common sef of courses for admission to the Professional
Program. The degree programs to which the "Engineering Core" applies include Chemical
Engineering, Civil Engineering, Conjputer Engineering, Electrical and Electronics
Engineering, Industrial Engineering, Mechanical Engineering and Nuclear Engineering.

The Engineering Core GPA will be used for the coinpetitive admission process. Besides
the required courses listed below, students must complete a minimum of 80 credits before
admission to the Professional Progra

This change only affects which c¢ourses are required for admission to the
Professional Program. It does not change any current degree requirement.
Additional prerequisite courses must be completed before taking many upper
division courses. '

Courses in the Engineering Core include:

CH 2017 Chemistry for Engineering Majors 3)
COMM 111 or Public Speaking

COMM 114 Argument and Critical Discourse (3)
ENGR 1122 Engineering Orientation Il 3)
ENGR 201 Electrical Fundamentals 3)
ENGR 211 Statics 3)
ENGR 212 Dynamics 3)
MTH 251 Differential Calculus 4)
MTH 252 Integral Calculus 4)
MTH 253 Infinite Series and Sequences (4)
MTH 254 Vector Calculus | (4)
MTH 256 Applied Differential Equations (4)
PH 211,212,213 General Physics with Calculus (12)
WR 121 English Composition 3)

total 53 credits

Note 1. CH 121 or CH 221 may be substituted for CH 201. Only three credits will be
counted in the "admission GPA" calculation. Admission to the Chemical Engineering
program requires CH 221.

Note 2. An engineering problem solving class (e.g. CHE 102, ME 102, FE 215. or NE
113) or a three credit computer programming class may be substituted. .

Note 3. PH 213 is not required for admission to the Chemical Engineering program.

Roy Rathja. . January 25, 1993
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At our invitation four members of the IAC |visited our department for a hallf day meeting on
September 22, 1995, to discuss the propgosal from their perspective; we met independently with
the two members who could not attend the meeting on the 22nd. Following is a summary of the
major issues discussed, and how we addressed them.

A need for additional laboratory experience in biochemistry was voiced by the IAC and the
unanimous recommendation was to add BB 494 (3 credit hrs), the biochemistry laboratory
developed to accompany BB 451. As a fesult of this change, our proposed curriculum shows the
number of engineering science and design electives at 7 credit hours, and the number of free
electives at 3 credit hours. However, should BRE 456, Bioprocess Engineering | (3 credit hrs),
be approved as a baccalaureate core “synthesis” course, the number of free electives would
increase to 6 credit hours. Support was also voiced for a course in pharmacology. Although we
did not formally include this in the curriculum, BE students will be strongly encourage to enroll in
PHAR 387, Essentials of Pharmacology (¢ credit hrs).

The importance of regulatory issues, validation of processes, etc. was discussed and we all
agreed that this raterial should be delivered as an integral part of our design sequence. In
addition, we will introduce these issues in|BRE 221, Introduction to Biological Engineering, and
incorporate them into our BRE courses wherever appropriate. Instruction in experimental design
was discussed and this topic will constitute an important component of the design sequence as
well.

The importance of internship experiences was discussed. An infrastructure to support an
internship program would greatly facilitate meaningful and nearly continuous review of our
program, in addition to enhancing each student’s academic program. With the goal of eventually
requiring a three- or six-month internship of each student, we will continue to inquire into the
possibility of taking part in internship programs in and outside Oregon. In this regard, we will
cooperate with MECOP (Multiple Engineering Cooperative Program) administrators here on
campus to enhance our efforts.

The reasoning for the exclusion of the three course introductory biology series (Bl 211-213) was
accepted by the IAC as straightforward, but has been incorporated into the proposal for clarity.
Other important issues that were raised, including our providing a list of potentially useful elective
courses for various specializations, and incorporating specific subject matter of critical concern into
the design experience (e.g. water treatment and use), are not considered in the proposal singly
because they are best developed and delivered following the program’s inception.
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OSMOTEK:

Advanced Membrane Separation Technology

A

October 11, 1995

Dr. Michelle Bothwel!
Dr. Joe McGuire
Department of Bioresource Engineering
Gilmore Hall 116
Corvallis, OR 97331-3906

re. OSU’s Biological Engineering Program

Dear Dr. Bothwell and Dr. McGuire,

The proposed B.S. Degree in Biological Engineering will provide Oregon and other Western
states with people qualified to work with bioprocesses. Bioprocesses will be utilized more
and more by industry in the comihg years, so this degree program will become a valuable

resource.

I support the proposed curriculum, because it will do an excellent job of producing top-notch
Biological Engineers. With very few institutions offering this degree, the graduating engineers

should be in high demand.
Sincerely,

Edward G. Beaudry, D.Sc, P.E.
Director of Technology Development
Osmotek, Inc.

P.O.Box 1882 * Corvallis, OR 97339 < Tel. (503) 753-1297 < FAX (503) 752-6630




Oligos Etc., Inc; & Oligo Therapeutics, Inc.

Best Oligos in the Busjness ! Phone 800-888-2358 Fax 800-869-0813

Michelle Bothwell

Joe McGuire

Dept. of Bioresource Engineerin
Oregon State University
Gilmore Hall 116

Corvallis, OR 97331 October 16, 1995

g9

Dear Michelle and Joe:

I fully support the proposal of a new undergraduate program in Biological
Engineering. As a member of the Industrial Evaluation committee, I was invited
to contribute my ideas freely and openly. The faculty members setting up the
program were receptive to my ideas, especially in an additional Biochemistry lab
and incorporating pharmaceutical regulation as part of the curriculum.

I envision that the need for students from a program such as this will increase
rapidly. Currently, Oregon biotech industries are somewhat small, but are
growing at a rapid rate and increasing their technical staff. Large pharmaceutical
companies, such as Glaxo, are already seeing the need for engineers with
knowledge of chemistry and molecular biology to aid in the design of the
equipment and facilities. I believe it is wise for Oregon State to get a jump on the
market in producing biological engineering. Industry statistics show a large
number of Biotech companies emerging. Biotechnology continues.to be involved
in the Food, Pharmaceutical and Horticultural industries as well as many others I
haven't mentioned.

Ibelieve this is a commendable proposed program and I fully support its
irutiation.
Best Regards,

(i I 28

Cynthia Lund
Manager Therapeutics
Oligos Etc, Inc./Oligo Therapeutics, Inc |



Genentech, Inc.

460 Point San Bruno Boulevard September 19, 1995
South San Francisco, CA 940804990
(415} 225-1000

FAX: (415) 225-6000

Dr. Michelle Bothwell )
Department of Bioresource Engjneering
College of Engineering
Oregon State University .
Corvallis, Oregon 97331-7305

Dear Dr. Bothwell;

I very much enjoyed visiting with [you and Dr. McGuire to discuss you proposal
to initiate an instructional program leading to a BS in Biological Engineering. |
have read the complete proposal|with great interest and enthusiasm. As | told
you | was in the Cell Culture and Fermentation Research and Development

- Department in the Process Sciences division of Genentech for ten years. This
group is composed of engineers, microbiologists, biochemists, and biologists
who were responsible for developing the large scale process for recombinant
production of Genentech’s pharmaceuticals. | very much agree with you that
there is a growing need for people with expertise in this area.

I am excited by your proposed program because | think it will meet a very real
need in training young people for this type of work. While the engineers coming
from traditional biochemical engineering programs have a good grounding in
engineering, they frequently have no biological training and thus tend to miss
the opportunity to work with and take advantage of the unique biology of the
different expression systems in designing production systems. In my
experience, the more understanding the scientists and engineers have of the
biology, the more innovative and productive the process.

| see your program as, overall, very solid and think it will turn out highly
competitive graduates. | do have one comment. | would ask whether you go
far enough in providing basic biology courses. | would think that the students
should take an introductory biology course the first year. Move the _
microbiology course and lab to the second year, then have them take the Cell
and Molecular Biology course the spring of the junior year or the senior year
when they have more background to help in understanding the concepts. This
would also reinforce the Bio Eng Design material by learning the basic-biclogy
and the engineering at the same - or nearly the same time. In addition, this
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field is moving so fast that the ¢loser to graduatibn they study it, the more useful
it will be.

| do understand that you have tonstraints as to time and a very full schedule-
but the students should at least be allowed the option of taking this material in a
way-that will give them the greatest advantage over other graduates.

I would also encourage you to|write to the following people when your program
gets started, describing your program and inquiring into the possibility of having
your students apply to our summer intern program.

The Summer Intern Program
Human Resources
Genentech, Inc.

460 Point San Bruno Blvd.
South San Francisco, CA 94030

And copy:
Dr. Bryan Lawlis
Vice Presndent Process ScnerLces

We take Junior and Senior undergraduates into the program for 3 months each
summer as paid interns. They work individually in different laboratories as
active patrticipant in Genentech’s research and development programs. While
this program is highly competitive (it accepted 1 in 8 applicant this year) it would
provide an excellent opportunity for some of your students and for labs in the
process science division to get well trained interns.

Good luck with your program. Please feel free to contact me n‘ you have any
other questions.

Sincerely.yours, _ 2

/ /‘//— o

“Jennie P. Mather, Ph.D.

Cell Biology
Technology Research
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CONTRIBUTING SPONSORS

EPITOPE, INC.

KLARQUIST SPARKMAN
CAMPBELL LEIGH &
WHINSTON

OREGON ECONCMIC
DEVELOPMENT DEPARTMENT

SUSTAINING SPONSORS

ARTHUR ANDERSEN & CO.

ATER WYNNE HEWITT
DODSON & SKERRITT

GLAXO, INC.

KPMG PEAT MARWICK

LEGACY HEALTH SYSTEM

PORTLAND GENERAL
ELECTRIC

PRICE WATERHOUSE

WILLIAM A. BIRDWELL
& ASSOCIATES

Oregon Biotechnology Associatior
Oregon Biotechnology Foundatior

2311 SW 3rd Avenue, Suite 200 * Portland, Oregon 97201
(5P3) 241-7802 = FAX (503) 241-0827 ¢ E Mail: orbio@ortel.org

October 10, 1995

Tor Oregon State~Boards o igher Education
From: Nanette Newell

Re: Biologicall Engineering Program at OSU

On behalf of the Oregon Biotechnology Association
(OBA) and the Oregon biotechnology industry,.I am writing
in support of the newly created Biological Engineering
Program at Oregon State University.

Recent adyances in understanding and manipulating
DNA have created|a national need for biological
engineers. The proposed program addresses this need by
training engineers in both the traditional physical
sciences and engineering and in the life sciences.

As a member |of the review board for the program, I
have been very impressed with the Bioresource Engineering
Department's responsiveness to our comments and
criticisms. This is one of the few undergraduate
Biological Engineering programs in the country, and will
be of great benefit not only to Oregon State University
but to Oregon's biotechnology community.

Q
Q

Michelle Bothwell, BRE Department

6 Printed on recycled paper
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October 16, 1995

Andrew G. Hasnimoto, Ph.D.
Professor and Head |
Oregon State University
Department of Bioresource Engineering
Gilmore Hall 116

Corvallis, Oregon 97331

Re: Proposed Undergraduate Biolog'ical Engineering Program
Dear Dr. Hashimoto:

| strongly recommend the acceptance of the proposed undergraduate Biological
Engineering program. This program should address both national and regional
needs for engineers capable of assisting the scale-up and manufacturing of
biologically based products. -

The maturing of blo!oglcal products from the research and development phase
to commercial use requires spec:ﬁc skills that combine the interdisciplinary
tools of cell biology, chemical engineering, pharmacology, and biochemistry.
However, the companies which are currently capitalizing on their research
"investment" often do not have the in-house experience to understand the
complexities and dynamics of commercial production.

| have seen an increase in biologically related products requiring Oregon
Freeze Dry’s technology. As the Research and Process Development Manager
for Advanced and Specialty Products, | am involved with a variety of
companies with products that are either fermented, expressed or_sygthesized

525 25th Avenue S.W.
P.O. Box 1048, Albany, Oregon 97321
(503) 926-6001  FAX: (503) 967-6527
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Andrew G. Hashimoto, Ph.D.
Professor and Head

Oregon State University
October 16, 1995

Page Two

from biological compounds. |

deal constantly with their scale-up frustrations

and recognize that the opportunity for commercial success is invariably in the
hands of microbiologists or chemical engineers. The microbiologists typically
lack the engineering background to anticipate the difficulties involved with
going from a 100 liter fermenter to a 1000 liter fermenter. In contrast, the
chemical engineer is unprepared for the biological changes scale-up has upon

‘the end product.

WSP:sw

Sincerely,

kit £ gty

Walter S. Pebley
Research Manager
Oregon Freeze Dry
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Departments of Bioresource Engineering
and
Crop and Soil Science

Oregon State University

BOLTE, John P. ' BIRTH DATE
Associate Professor July 20, 1957
DEGREES

B.S. Plant Science, University of Florida, Gainesville, 1977 -
M.S. Agricultural Engineering, Uniyersity of Florida, Gainesville, 1983
Ph.D  Agricultural Engineering, Aubum University, Alabama, 1987

ACADEMIC POSITIONS
Resianl:h Associate, Auburn University, Agricultural Engineering Department, February 1983 -
pril, 1987
Post-Doctoral Systems Research Scientist, Oregon State University, Crop & Soil Science
Department, April 1987 - March 1988 :
Assistant Professor, Oregon State University, Crop & Soil Science Department. March 1988
-June 1989, (Non-tenure track) )
Assistant Professor, Oregon State University, Bioresource Engineering and Crop & Soil
Science Departments. July 1989 - June, 1995
Associate Professor, Oregon State University, Bioresource Engineering and Crop & Soil
Science Departments. July 1995 - present

FIELDS OF SPECIALIZATION
Artificial intelligence applications in bioresource management. Mathematical modeling and
simulation of agricultural, aquacultural and environmental systems. Geographic Information
Systems-based spatial modeling. '

PROFESSIONAL ACTIVITIES

Professional Affiliations
American Soclety of Agricultural Engineers

Professional Recognition
Honor Societies:
Alpha Epsilon - National Honorary in Agricultural Engineering
Gamma Sigma Delta - National Honorary in Agriculture

Invited Workshops: ) )
“ Expert Systems Development in Agriculture”, Cornell University, Ithaca, NY,
January, 1990

' SELECTED PUBLICATIONS

Refereed Journal Articles: : -

Bolte, J.P. and D.T. Hill. 1993. A comprehensive dynamic model of attached growth
anaerobic fermenters. Transactions of the ASAE. 36(6):1805-1814.

Bolte, J.P., D.B. Hannaway, P.E. Shuler and P.J. Ballerstedt. 1991. An intelligent frame
system for cultivar selection. A.l. Applications in Natural Resource Management.
5(3):21-31.

Hill, IS”?' and J.P. Bolte. 1991. Bioretentive properties of synthetic media for anaerobic
digestion of animal wastes. Biological Wastes. 35(2):711-715.
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Bolte, J.P. and D.T. Hill. 1990. A Monod-based model of attached growth anaerobic
fermenters. Bjological Wastes. 31:275-290.

Bolte, J.P., R.A. Nordstedt and M.V. Thomas. 1984. Mathematical simulation of upflow
anaerobic fixed-bed reactors. Transactions of the ASAE. 25(5):1483-1490.

Symposia/Published Proceedings:

Bolte, J.P. J.A. Fisher, and D.HJ| Ernst. 1993. An object-oriented, message-based

environment for integrating ¢ontinuous, event-driven and knowledge-based simulation.

Proceedings: Application of Advanced Information Technologies: Effective

Management of Natural Res

purces. ASAE. June 18-19, Spokane, WA.

Bolte, J.P. and D.1. Hill. 1985. Miodeling suspended particle-attached growth anaerobic

reactors. Proceedings of the

Fifth International Conference on Agricultural Wastes.

ASAE, St. Joseph, MI.
Hill, D.T., J.P. Bolte, T.J. Prince

and T.A. McCaskey. 1985. Operating characteristics of

suspended particle-attached growth anaerobic fermenters treating screened swine

waste. Proceedings of the Fifth International Symposium on Agricultural Wastes.

ASAE, St. Joseph, Ml.
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Department of Bioresource Engineering

BOTHWELL, Michelle K.
Assistant Professor

DEGREES :

Oregon State University

BIRTH DATE
July 14,1967

B.S. Agricultural Engineering, Pufdue University, 1989
Ph.D. . Agricultural and Biological Engineering, Cornell University, 1994

ACADEMIC POSITIONS

- Assistant Instructor, Department of Agricultural and Biological Engineering, Cornell University,

lthaca, NY, 1994

Graduate Research Assistant, Department of Agricultural and Biological Engineering, Cornell

University, lthaca, NY, 1994

Assistant Professor, Department of | Bioresource Engineering, Oregon State University,
Corvallis, OR, October 1994-present .

FIELDS OF SPECIALIZATION

Biomass conversion and utilization] enzymatic hydrolysis of polysaccharides, with a
particular emphasis on enzyme [adsorption; modeling of heterogeneous enzymatic
processes; fermentation; biorernediation and decolorization of pulp mill effluents using

fungi.
PROFESSIONAL ACTIVITIES

Registration
lEngmeer in Training, 1989

Professional Affiliations

American Chemical Society; American Society of Agricultural Engneers; Institute of
Biological Engineering; Center for Gene Research and Biotechnology, Oregon State

University

Professional Recognition
Honor Socleties:

Tau Beta Phi- National Engineering Honorary
Alpha Epsilon- National Agricultural Engineering Honorary

Awards:

National Needs Fellowship, United States Department of Agricultural, .
August 1989-August 1992

PUBLICATIONS

Refereed Journal Articles

Bothwell, M. K., Walker, L. P., Wilson, D. B., Irwin, D. C., Price, M. (1993). Synergism
Between Pure Thermomonospora fusca and Trichoderma reesei Cellulases. Biomass
and Bioenergy 4(4): 293-299.

Bothwell, M. K., Walker, L. P. (1995). Evaluation of Parameter Estimation Methods for
Estimating Cellulase Binding Constants. Bioresource Technology 53:21-29.
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Bothwell, M. K., Daughhetee, 5. D., Chau, G. Y., Wilson, D. B. and Walker, L. P. Binding
Capacities for Thermomonpspora fusca E,, E,, and E;, the E, Binding Domain, and
Trichoderma reesei CBHI gn Avicel and Bacterial Microcrystalline Cellulose.
Bioresource Technology, In Review.

Bothwell, M. K., Walker, L. P.,|Wilson, D. B. and Irwin D. C. Binding Reversibility and
Surface Exchange of Thermomonospora fusca E; and E;, and Trichoderma reesei
CBHI Cellulases. Enzyme|and Microbial Technology, In Review.

Symposia/Published Proceedings:

Bothwell, M. K., Walker, L. P., Wilson, D. B. and Irwin D. C. 1995. Binding Reversibility
and Surface Exchange of Trichoderma reesei CBHI, andThermomonospora fusca E,

and E; Cellulases. Proceedings: Conference of Food Engineering, AIChE, November
1-3, Chicago, IL.

36
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Departmenrt of Bioresource Engineering

Orggon State University

ENGLISH, Marshall J. Birth Date
Professor December 28, 1940
DEGREES

B_S., Electrical Engineering, San Jgse State College, 1965
M.S., Civil Engineering, University of California, 1973
Ph.D., Civil Engineering, University|of California, 1978

ACADEMIC POSITIONS

Associate/Assistant Professor, Agricultural Engineering Department, Oregon State University,

Corvallis, OR 1978-1989

Visiting Professor, University of Zimpabwe, Soil Science and Agricultural Engineering
Department, 1992 (sabbatical)

Professor, Bioresource Engineering Department, Oregon State University, Corvallis, OR,

1989-present.

NON-ACADEMIC POSITIONS
Electronic Systems Analyst, Lockheed Space Systems Division, 1965-1971
Hydrologist, U.S. Arm Corps of Engineers, 1974

Associate Development Engineer, Givil Engineering Department, University of California,
Davis, CA 1976-1977

Senior Research Fellow, New Zealand Ministry of Agriculture and Fisheries, 1984-1985
Fulbright Fellow, lrrigation research ir sub-Saharan Africa, 1992-1992

FIELDS OF SPECIALIZATION |-

Optimization of Irngation; Systems if\nalysis/Modeling and Operations Research

PROFESSIONAL ACTIVITIES

Registration ,
lPro’r’essxonal Engineer #15476, State of Oregon (Civil Engineering)

Professional Societies

International Congress on Irrigation and Drainage; American Society of Civil Engineers;

American Society of Agricultural Engineers

Professional Recognition
Past Chairman, Irrigation and Drainage Division - American Society of Civil Engineers
Editorial Board; “Agricultural Water Management’

Fulbright Fellow, Irrigation research in sub-Saharan Africa, Zimbabwe, 1991-1992

Guest of the Water Research Commission, Republic of South Africa, for an invited lecture

tour conceming deficit irrigation; 1992
USAID, sponsored tour of Pakistan national research facilities and critical review of
irrigation management research program for Pakistan 1989

Guest of Ningxia Province, China; Invited lecture and discussion tour dealing with salinity

control in irrigated agriculture, 1986

Senior Research Fellowship, awarded by the New Zealand National Research Advisory

Council, 1984-85 ‘ o
One year fellowship offered by the International Rice Research Institute, Philippines,
1983 (declined)
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Honor Societies:

Alpha Epsilon- National Agricultural Engineering Honorary

Gamma Sigma Delta- Natig

PUBLICATIONS

Book/Chapters

English, M.J., J.T. Musick and \
Irrigation Systems; ASAE,
James, L.G. and M.J. English

of a Conference, ASCE-ID

Refereed Joumal Articles
English, M.J., A.R. Taylor and {
Vol. 41. No. 2 .
English, M.J. Deficit Irrigation;
Irrigation and Drainage Eng
English, M.J., L.G. James, C-F
Basin. ASCE, Journal of th
- 413-426, 1990.
English, M.J. and B.C. Nakamu

nal Honor Society of Agriculture

/.V.N. Murty. Deficit lrrigation; IN Management of Farm

St. Joseph, MI; 1990

eds). Irrigation Systems for the 21st Century; Proceedings
Portland, OR July 28-30, 1987

5. Abdelli; A Sprinkler Efficiency Model, ICID Bulletin 1992,
An Analytical Framework. (1 of 2) ASCE, Journal of the
neering, Vol. No. 3, pp. 399-412, 1990.

Chen. Deficit Irrigation; Observations in the Columbia

e lrrigation and Drainage Engineering, Vol. 116, No. 3, pp

ra. Effects of Deficit Irrigation and Irrigation Frequency on

Wheat Fields. ASCE, Joumnal of the lrrigation and Drainage Division, Vol. 115, No. 2,

pp. 172-184, 1989.

English, M.J., A.R. Taylor and P. John. Evaluating Sprinkler System Performance; New
Zealand Journal of Agricultural Sciences 20 (1):32-38, 1986.

" English, M.J. and G.S. Nuss.
106, 1982.

esigning for Deficit Irrigation, ASCE, Vol. 108, No. IR2:91-

English, M.J. The Uncertainty of Crop Models in Irrigation Optimization, Transactions

ASAE, 20 (4):917-928, 1981

English, M.J. and G.T. Orlob. Decision Theory and Irrigation Optimization, California
Water Resources Center Contribution No. 174, 1978.

English, M.J. and J.A. Amorocho. Salinity Modeling in the Upper Colorado River Basin,
Joumal of the National Water Supply Improvement Association, 2 (1):61-66, 1975.

38
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Department of Bioresource Engineering -

Oregon State University

MCGUIRE, Joseph

BIRTH DATE
Professor March 31, 1959
DEGREES
~ B.ChE.

.Ch.E., Chemical Engineering, Georgia Institute of Technology, 1980
M.S., Chemical Engineering, North|Carolina State University, 1983
Ph.D., Chemical Engineering, North Carolina State University, 1987

ACADEMIC POSITIONS

"Teaching Assistant, Department of Chemical Engineering, Georgia Institute of Technology,
Atlanta, GA, 1980

Teaching Assistant/Research Assistant, Department of Chemical Engineering, North
Carolina State University, Raleigh, NC, 1980-1982 "

Research Assistant, Department of Biophysics, Johns Hopkins University, Baltimore,
MD, 1983-1984 .

Research Engineer, Department of Food Science, North Carolina State University,
Raleigh, NC, 1984-1987

Assistant Professor, Departments of Bioresource Engineering and Food Science and

‘Technology, Oregon State University, Corvallis, OR, 1987-1992
Associate Professor, 1992-1995

Professor, 1995-present

Sabbatical

. Visiting Scientist, Department of| Food Technology, Chemical Center, University of Lund,
Sweden, 1993-1994

NON-ACADEMIC POSITIONS

Process Engineer, Clay Division, J.M. Huber Corporation, Huber, GA, summers 1977-1979
Process Engineer, Brunswick Pulp and Paper Company, Brunswick, GA, winter 1978
Manufacturing Associate, Milliken and'Company, Greenville, SC, 1983

FIELD OF SPECIALIZATION

Colloidal and Interfacial Phenomena in Bioengineering: surfactant, protein and bacterial cell -

interactions at interfaces, with emphasis on application to problems in bioprocess and
biomedical technology

PROFESSIONAL ACTIVITIES

Re%istration )
rofessional Engineer #14426, State of Oregon (Chemical Engineering)

Professional Societies _
American Chemical Society; American Institute of Chemical Engineers; American
Society for Engineering Education; Biomedical Engineering Society; Institute of
Biological Engineering; Institute of Food Technologists

Patent

Daeschel, M.A. and J. McGuire. Bactericidal surfaces and articles with attached
bacteriocin. Claims allowed March 16, 1995; pending number identification.

Professional Recognition _
Engineering Research Initiation Award, National Science Foundation, 1989
Savery Outstanding Young Faculty Award, College of Agricultural Sciences, 1994
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PUBLICATIONS

Book Chapters

McGuire, J. and V. Krisdhasima. Surface thermodynamics, protein adsorption, and biofilm
development. Chapter 4 in Physical Chemistry of Foods, H. Schwartzberg and R.
Hartel (eds.), Dekker, New York, pages 223-262. 1992.

McGuire, J., V. Krisdhasima, M. Wahlgren and T. Amebrant. Comparative adsorption
studies with synthetic, structural stability and charge mutants of bacteriophage T4
lysozyme. In Proteins at Interfaces, T.A. Horbett and J.L. Brash (eds.), ACS Books,
Washington D.C. In press. .

Refereed Jounal Articles

McGuire, J., C.F. Dwiggins and P.S. Fedkiw. The electrosorption of phenol onto activated
carbon. J. Appl. Electrochem. 15: 53-62. 1985. -

McGuire, J. and K.R. Swartzel] On the use of water in the measurement of solid surface
tension. Surf. Interface Anal. 10: 430-433. 1987.

McGuire, J. and S.A. Kirtley. Surface characterization for prediction of food particle
behavior at interfaces: theoretical considerations and limitations. J. Food Eng. 8: 273-
286. 1988. ‘

McGuire, J. A predictive mode| for food particle interactions with contact surfaces. J. Food
Sci. 54: 22-24,29. 1989.

McGuire, J. and S.A. Kirtley. On surface characterization of materials targeted for food
contact. J. Food Sci. 54: 224-226. 1989

McGuire, J. Elucidation of the surface influence on irreversible protein adsorption.
Biofouling. 1:263-267. 1989.

McGuire, J. and K.R. Swartzel.| The influence of solid surface energetics on
macromolecular adsomption from milk. J. Food Proc. Preserv. 13: 145-160. 1989.

Kirtley, S.A. and J. McGuire. On differences in surface constitution of dairy product
contact materials. J. Dairy Sci. 72: 1748-1753. 1989.

McGuire, J. and R.D. Sprouil. Temperature effects on food contact surface properties. J.
Food Sci. 55: 1199-1200. 1990. '

McGuire, J. On evaluation of the polar contribution to contact material surface energy. J.
Food Eng. 12: 239-247. 1990.

McGuire, J., E. Lee and R.D. Sproull. Temperature influences on surface energetic
parameters evaluated at solid-liquid interfaces. Surf. Interface Anal. 15: 603-608.
1990.

McGuire, J., K. Al-Malah, F.W. Bodyfelt and M.J. Gamroth. Application of ellipsometry to
evaluate surface cleaning effectiveness. J. Food Sci. 55: 1749-1750, 1752. 1990.

McGuire, J. and J. Yang. The effect of drop volume on contact angle. J. Food Prot. 54:
232-235. 1991.

Luey, J.-K., J. McGuire and R.D. Sproull. The effect of pH and NaCl concentration on
adsorption of B-lactoglobulin at hydrophilic and hydrophobic silicon surfaces. J.
Colloid Interface Sci. 143: 489-500. 1991.

Yang, J., J. McGuire and E. Kolbe. Use of the equilibrium contact angle as an index of
contact surface cleanliness. J. Food Prot. 54: 879-884. 1991. 5 :

Al-Malah, K., J. McGuire, V. Krisdhasima, P. Suttiprasit and R. Sproull. Ellipsometric
evaluation of B-lactoglobulin adsorption onto low- and high-energy materials.
Biotechnol. Prog. 8:58-66. 1992.

Krisdhasima, V., J. McGuire and R. Sproull. A one-film-model ellipsometry program for the
simultaneous calculation of protein film thickness and refractive index. Surf. Interface
Anal. 18: 453-456. 1892.

Daeschel, M.A., J. McGuire and H. Al-Makhiafi. Antimicrobial activity of nisin adsorbed to
hydrophilic and hydrophobic surfaces. J. Food Prot. 55: 731-735. 1992. )

Suttiprasit, P., V. Krisdhasima and J. McGuire. The surface activity of a-lactalbumin, b-
lactoglobulin and bovine serum albumin . Surface tension measurements with single
component and mixed solutions. J. Colloid Interface Sci. 154: 316-326. 1992.
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Suttiprasit, P. and J. McGuire. [The surface activity of a-lactalbumin, B-lactoglobulin and
bovine serum albumin Il. Spme molecular influences on adsomtion to hydrophilic and
hydrophobic silicon surfaces. J. Colloid Interface Sci. 154: 327-336. 1992.

Krisdhasima, V., J. McGuire and R. Sproull. Surface hydrophobic influences on
lactoglobulin adsorption kinetics. J. Colloid Interface Sci. 154: 337-350. 1992.

McGuire, J. and V. Krisdhasima. Relating contact surface hydrophobicity to molecular
events influencing biological adhesion. J. Adhesion Sci. Technol. 7: 195-204. 1993.

Suttiprasit, P., K. Al-Malah and J. McGuire. On evaluating the emulsifying properties of
protein using conductivity measurements. Food Hydrocoll. 7: 241-253. 1993.

Krisdhasima, V., P. Vinaraphong and J. McGuire. Adsorption kinetics and elutability of o-
lactalbumin, B-casein, B -lactoglobulin and bovine serum albumin at hydrophobic and
hydrophilic interfaces. J. Calloid Interface Sci. 161: 325-334. 1993.

Al-Makhlafi, H., J. McGuire and M.A. Daeschel. Influence of preadsorbed milk proteins on
adhesion of Listeria monocytogenes to hydrophobic and hydrophilic silica surfaces.

Appl. Environ. Microbiol. 60; 3560-3565. 1994.

McGuire, J., M.C. Wahligren and T. Amebrant. Structural stability effects on the
adsorption and dodecyltrimethylammonium bromide-mediated elutability of
bacteriophage T4 lysozyme [t silica surfaces. J. Colloid Interface Sci. 170: 182-192.
1995.

McGuire, J., M.C. Wahlgren and| T. Amebrant. The influence of net charge and charge
location on the adsorption and dodecyltrimethylammonium bromide-mediated elutability
of bacteriophage T4 lysozyme at silica surfaces. J. Colloid Interface Sci. 170: 193-
202. 1995.

Al-Malah, K., J. McGuire and R. Sproull. A macroscopic model for the single-component
protein adsorption isotherm. |J. Colloid Interface Sci. 170: 261-268. 1995.

Bower, C.K,, J. McGuire and M.A. Daeschel. Suppression of Listeria monocytogenes
colonization following adsorption of nisin onto silica surfaces. Appl. Environ. Microbiol.
61: 992-997. 1995.

Al-Makhiafi, H., A. Nasir, J. McGuire and M.A. Daeschel. Adhesion of Listeria
monocytogenes to silica surfaces after sequential and competitive adsorption of
bovine serum albumin and B +Hlactoglobulin. Appl. Environ. Microbiol. 61: 2013-2015.
1995.

Vinaraphong, P., V. Krisdhasima and J. McGuire. Elution of proteins from silanized silica
surfaces by sodium dodecylsulfate and dodecylitrimethylammonium bromide. J.
Colloid Interface Sci. In press.

Billsten, P., M. Wahigren, T. Amebrant, J. McGuire and H. Elwing. Structural changes of
T4 lysozyme upon adsorption to silica nanopatticles measured by circular dichroism.
J. Colloid Interface Sci. In press.

Al-Makhlafi, H., M. Lakamraju, N. Podhipleux, B. Singla and J. McGuire. Measuring
surface hydrophobicity as compared to measuring a hydrophobic effect on adhesion
events. J. Food Prot. In press.

Podhipleux, N., V. Krisdhasima and J. McGuire. Molecular charge effects on protein
behavior at hydrophobic and hydrophilic solid surfaces. Food Hydrocoll. In press.

Bower, C.K., J. McGuire and M.A. Daeschel. Influences on the antimicrobial activity of
surface adsorbed nisin. J. Ind. Microbiol. In press.

Lakamraju, M., J. McGuire and M, Daeschel. Nisin adsorption and exchange with selected
milk proteins at silanized silica surfaces. J. Colloid Interface Sci. In press.
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Departmen{t of Bioresource Engineering

Oregon State University

VELAYUDHAN, Ajoy
Assistant Professor

DEGREES

BIRTH DATE
T3 February 1960

B. Tech. Chemical Engineering, Indian Institute of Technology, Madras, 1982
M.S Chemical Engineering, Yale Uhiversity, 1983

Ph.D. Chemical Engineering, Yale
ACADEMIC POSITIONS

University, 1990

Assistant in Research, Department|of Chemical Engineering, Yale University, 1983-1989.

Post-Doctoral Research Associate
University, 1989-1991.
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LIBRARY ASSE$SMENT FOR CURRICULUM PROPOSAL

Category' 1: BS in Biological Engineering

- Category II:

The subject librarian responsible for coll
the ability of library collections and servic
support (including standing orders and
headings, call numbers, authors, titles; exi
Documents; Maps; Special Collections; G
via RLIN, OCLC, AMIGOS CD-ROM, Inte
level of the proposal). Based on the exam

ection development in the pertinent curricular area has assessed
2s to support the proposal by examining: shelflist holdings; journal
memberships); reference support; OASIS for pertinent subject
sting external sources of support; related services (LIRS; CD-ROM:
in Library; Microforms); comparisons with other library collections
et (NOTE: The collections and services examined vary with the
nation, the subject librarian concludes that present collections and

services are:

() inadequate to support the proposal (see budget needs below)
() marginally adequate to support the proposal
XX adequate to support the proposal

Estimated funding needed to upgrade coliections and services to support the proposal (details are attached):

Year1: $__n.0
Ongoing: $_0 . 0 ey

Comments and Recommendations: . , ¢

Biological engineering study at the undergraduate level will require

synthesis of a number of information resources in biology, chemical
engineering, biochemistry, and physies. Fortunately these areas have been
well represented by past collection development efforts. Unfortunately,

clasgification of this area may be confused with medical engineering which

has used the "biological engineering” classification. Using OASIS, an
S=Biochemical engineering search leads to graater then 200 holdings under
biochemical engineering, genetcs, markers and biochemistry. S=Biotechnology
leads to greater than 200 holdings inecluding congresses and 12 serials.

er holdings and serials aeEe included under shemical engineering.
Currently, canidates for the life sciences refewence pssition are being
interviewed and my service to enginmering reference remains. Any gaps in
our collection can be made through interlibrary loans from the Oregom BHealt

_ Sciences Institute and University of Oregon - both having strong biology

gsections. CD and indexes include: Agriculturz2 and Biological Index, and
Biological Abstracts & Applied Scimonce & Technology index. EI-Page one and
The Engineering Index provides engineering literature citations.

Date Keceived: IS e Date Completed: Hiaa e
LI S B T =
. 5 . ';\'x / (/( ! ] ’
Subject Librarian: % 1 / ¢ /(,{ | ¢ .
. f
AUL Collection Development: {
University Librarian: {0 2RE e i?;""i,ﬁ A{;{? /) 2o Tt Fog D ivzcx e -

Distribution: white (Curriculum Council)
green (Dean, College)
canary (Department Chair)

pink (AUL for Collection Development)
goldenrod (Subject Librarian) -



REPORTS TO THE FACULTY SENATE

OREGON STATE UNIVERSITY FACULTY SENATE OFFICE
Corvallis, Oregon 97331-6203 541/737-4344 Social Science 107

Thursday, May 2, 1996; 3:00 pm - 5:00 pm
Construction & Engineering Hall
LaSells Stewart Center

AGENDA

The agenda for the May Senate meeting will include the reports and other items of business
listed below. To be approved are the| minutes of the April Senate meeting, as published and
distributed to Senators.

A. SPECIAL REPORTS

1. OPEU Collective Bargaining

Lois Brittain, OPEU Local 083 Vice President, and Jacquelyn Rudalf, OSU Human Resources Director,
will report on contract negotiations to date.

2. Interinstitutional Faculty Senate Effort to Place Faculty Members on the OSBHE

Leslie Davis Burns, IFS Representative, will report on the effort by IFS to have faculty members
appointed to the Oregon State Board of Higher Education (see IFS Recap under *Information items").
Following is the resolution appraved by the Faculty Senate on January 5, 1995:

The OSU Faculty Senate supports the Interinstitutional Faculty Senate in its
efforts to seek two faculty representatives on the State Board of Higher
Education. |

B. ACTION ITEMS
1.  Category | Proposal — MEngr in Environmental Engineering (pp. 1-43)

Walt Loveland, Curriculum Council Chair, will present the attached proposal for an MEngr degree in
Environmental Engineering.



2. OPEU Resolution

The Faculty Senate Executive Gommittee urges approval of the following resolution:

WHEREAS the classified |staff at Oregon State University are valued employees who
provide essential services to the faculty, without which services the faculty would be
unable to carry out their instructional and research duties,

THEREFORE BE IT RESOLVED that the Facully Senate of Oregon State University urge classified
employees represented by the Oregon Public Employees Union and the Oregon State System
of Higher Education to secure a fair and equitable contract.

3. Faculty Panels for Hearing Committees (p. 44)

The Board’s Administrative Rulgs define criteria and procedures for the imposition of sanctions for
cause, including terminations of appointment (OAR 580-21-320 - 580-21-375). If such a sanction is
to be imposed, the facuity member is entitled to a formal hearing of charges by a hearing committee
to be selected from a faculty panel which has been duly established.

Nominees for each new panel are randomly selected. Faculty Panels for Hearing Committees are
elected on even numbered years.

Ballots will be distributed during the meeting; balloting will be limited to Senators or their official
representatives.

DISCUSSION ITEM

1. Diversity Issues

President Krane will provide a recap of responses from the Diversity Teach-in.

INFORMATION ITEMS

1. Extension Apportionment (pp. 45-47)

Attached are the recommendations from the off-campus Extension faculty and from the Committee
on Bylaws and Nominations.

2. Interinstitutional Faculty Senate (pp. 48-51)

Attached is a recap of the April IFS meeting.

3. The Future of OSU (pp. 52-60)

Attached is a letter from President Risser to Chancellor Cox summarizing his thoughts about the
future of OSU.
4, University Development (pp. 61-70)

Attached is a document prepared by President Risser concerning reorganization of university
development activities.

REPORTS FROM THE PROVOST

Roy Arnold, Provost & Executive Vice President for Academic Affairs



F. REPORTS FROM THE FACULTY SENATE PRESIDENT

President Ken Krane

G. NEW BUSINESS

IN ORDER TO PROPERLY RECORD MINUTES OF THE: SENATE MEETING,
ALL SENATORS ARE REMINDED TO IDENTIFY THEMSELVES
AND THEIR UNIT AFFILIATION WHEN RISING TO SPEAK.

Faculty/Sabbatical Housing information available from the Faculty Senate Office via GOPHER:
— Select OSU Information & Services, then Faculty/Sabbatical Housing List



" DEPARTMENT OF

CHEMISTRY

OREGON
STATE
UNIVERSITY

Gilbert Hall 153
Corvallis, Oregon
 97331-4003

Telephone
503-737-2081

Fax
503-737-2062

4 April, 1996

Professor Ken Krane
Faculty Senate Office
Oregon State Univers

Dear Professor Krane

I am pleased to report
Category 1 proposal t
This action was taken
understand that the St
examine/approve this

ity

to you that the Curriculum Council approved the

at the Council's regular meeting on 2 April, 1996. We
ate Board has approved of having the Faculty Senate
proposal even though the Board has not finished its

review of the pre-proiosal for this degree. The approval by the Senate will

allow timely action o
committees are not fu
Academic Council of
Budgets and Fiscal P1
you in hopes that the |
proposal.

this matter at a time when the normal Senate
nctioning. The pre-proposal has been approved by the
the Board and this proposal has been approved by the
anning Committee. We are transmitting this proposal to
Faculty Senate can act in a timely manner on this

Thank you.

Sincerely,

Walter Loveland

Ulbtr ovali

Professor of Chemistry

Chair, Curriculum Co

‘WDL/clp

uncil

b establish an ME degree in Environmental Engineering.
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COLLEGE OF BUSINESS

OREGON
STATE
UNIVERSITY

200 Bexell Hall
Corvallis, Oregon
97331-2603

Telephone
541-737-2551

Fax
341-737-4890

TO: Faculty Senate Office

FROM: Jack Drexler, Chair .
Graduate Council /,

DATE: April 17, 1996

SUBJECT: Proposal for Masters in Engineering in
Environmental Engineering

Regarding the proposed Masters in Engineering in Environmental
Engineering program, the Graduate Council “voted to approve the
proposal with the condition that it be reviewed by the Graduate
Council within three years of initiation.” This action was taken on
January 11, 1996 and the proposa] reviewed had a Graduate School
receipt stamp dated November, 1995.

CC: Tom Maresh
Mary Prucha
John Ringle



Category I Transmittal Sheet

Category I Proposal for the Initiation of a New Instructional Program
Leading to an MEngr in Environmental Engineering

Submitted by the Department of Ciyil, Construction, and Environmental Engineering
College of Engineering

Oregbn State University

I certify that the above proposal has been reviewed and
approved by the appropriate Department and College committees.

7[“\ N C 714]&)\ /C/ 4 4 ;%”

Wayne Huber/Head, Department of Civil, Construction and Environmental Engineering

QA«MN/éU@vw&A (995

John Owa//ym College of Engineering /
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Oreg
Coll¢
Departme

Category I Proposal for the |
Leading to an MEn

The Department of Civil Engineering currenth
in Civil Engineering and a Masters in Ocear
environmental engineering currently elect ths
course work within environmental engineering
Engineering (EnvE). It will differ from the e
work only option to allow distance learners to

faculty in the Departments of Civil Engine

bn State University
toe of Engineering
nt of Civil Engineering

[nitiation of a New Instructional Program
or in Environmental Engineering

OVERVIEW

y offers graduate programs leading to M.S. and Ph.D. degrees
Engineering (M.Oc.E). Graduate students with interests in
: M.S. or Ph.D. in Civil Engineering and focus their major
r. We are proposing to create a new MEngr in Environmental
xisting M.S. degree program in that it will provide a course
more readily meet requirements for graduation.

ring at Oregon State and Portland State Universities. The

The proposed MEngr in Environmental En%E:eering was developed by the Environmental Engineering

proposed degree is patterned after the mg
Establishing Joint-Campus Graduate Program
(1992).

This proposal describes the degree structure, 3
MEngr in Environmental Engineering. A |
Environmental Engineering at PSU. While
concentration that students elect within their n
is offered cooperatively. Because this is a joir
is provided in Appendix A.

1. DEFINITION OF ACADEMIC AREAS

el presented in the document entitled “Guidelines for
5> written by the Graduate Deans of the OSSHE Universities

idmission and exit requirements for students pursuing OSU’s
proposal is also being prepared to create an MEngr in
the OSU and PSU degrees may differ in the areas of
najor, the programs were created in parallel and course work
1it-campus graduate program, additional program information

N

>

a. Define or describe the academic area or field of specialization with which the proposed program would

be concerned.

The proposed MEngr in Environmental Engineering provides students with course work in
environmental engineering science and environmental engineering design. Students will gain expertise
in physical, chemical, and biological processes in engineered and natural systems.



b.

What subspecialties or areas of concenfration would be emphasized during the initial years of the
program?

Students entering the MEngr in EnvE program commonly develop programs supporting the following
areas (or combinations of areas):

water and wastewater treatment,
hazardous waste remediation,
hazardous substance management,
groundwater hydraulics and groundwater quality modeling,
surface hydrodynamics and water quglity modeling,
natural systems modeling, and
water resources engineering.

® 6 o o o o o

Student programs will be created in consultation with a faculty advisor and must be approved by a
program committee consisting of OSU ex‘;}lironmental engineering faculty and the Department Chair.

Are there other subspecialties the institution would anticipate adding or emphasizing as the program
develops?

The environmental engineering profession is changing rapidly. Although we do not anticipate
prescribing requirements for specializations, specializations may emerge as the program develops and
the field evolves.

Are there other subspecialties that the institution intends to avoid in developing the program?
We intend to avoid developing subspecialties without an engineering focus.

When will the program be operational, if approved?

We will continue to accept students into our existing M.S. in Civil (Environmental) Engineering degree
program. Upon approval of the MEngr in EnvE, students will be given the opportunity to choose
between the M.S. and MEngr programs. We hope to have the program in place at the beginning of fall
quarter, 1996.

DEPARTMENT OR COLLEGE RESPONSIBLE

What department and college would offer the proposed program?

The degree will be administered by the Department of Civil Engineering within the College of
Engineering at OSU. The Civil Engineering Department at Portland State University within the School
of Engineering and Applied Science will administer a similar degree program.



b.  Will the program involve a new or reorga

nized administrative unit within the institution?

No new administrative structure is requirgd. However, coordination with PSU is important.

OBJECTIVES OF THE PROGRAM

What are the objectives of the program?

Our goal is to provide a master’s level graduate program for on-campus students and distance learners
that will prepare students for environmental engineering careers in industry, regulatory agencies,
consulting firms, and municipalities. Coutse work in support of this program is offered cooperatively by
the Environmental Engineering faculty at OSU and PSU. The new MEngr will benefit on-campus

students by providing a course work only
part-time students by providing them with

option. The greatest benefit will be to distance learners and
a program that will allow them to meet the requirements for

a graduate degree in environmental engingering.

How will the institution determine how well the program meets these objectives? Identify specific post-

approval monitoring procedures and outco

me indicators to be used if the program is approved.

The Oregon Joint Graduate Schools of Engineering (OJGSE) Technical Advisory Board (TAB) for
Environmental Engineering has recommtnded funding for this program and will provide program

evaluation and monitoring. TAB membe
and regulatory agencies (Table 1).

ship includes individuals representing industry, consulting,

If approved, the MEngr in EnvE will be stibject to review by OSU’s Graduate School. The Department

of Civil Engineering will maintain recordf
etc.). A survey will be conducted at the ¢

of student progress (acceptances, matriculation, graduation,

nd of the program’s first year of operation to determine on-

campus and off-campus responses. A survey of student employer’s will also be conducted after the

second year. This information will be pro
suggestions for program modification.

vided to the TAB and the Graduate School for review and

Table 1 - OJGSE Environmental Engineering Technical Advisory Board Membership

Advisory Board Member Affiliation

Mark Lasswell, chair CH2M Hill

Jeff Dresser CH2M Hill

Roy Moore RZA Agra

Stewart McKenzie USGS

David Welch . Oregon Environmental Technology Association
Brian Krytenberg Johnson Controls

Frank Deaver Tektronix, Inc.

Robert Baumgartner DEQ

David Driscoll Geotechnical Resources, Inc.




¢. How is the proposed program related to the mission and academic plan of the institution?

OSU is a Land Grant, Sea Grant, and Space Grant university with a "special responsibility for education
and research enabling the people of Qregon and the world to develop and utilize human, land,
atmospheric, and oceanic resources" (Qregon State University, 1994). Environmental research and
education is one of OSU's greatest strengths. PSU is a comprehensive urban university whose mission is
to “enhance the intellectual, social, cultural, and econornic qualities of urban life” and seeks to
accomplish this, in part, by providing 4an “appropriate array of professional and graduate programs

_ especially relevant to the metropolitan afea” (Portland State University, 1994). The proposed program

will support these missions.

OSU and PSU, jointly, have a responsibility to deliver graduate environmental engineering education to
students throughout the State of Oregon. This program is being developed to better serve distance
learners. However, OJGSE funding and the MEngr program will also benefit on-campus students
because it will allow us to provide additipnal course offerings and a course work only option. PSU will
benefit from OSU’s expertise in chemical and biological processes, while OSU will benefit from PSU’s
expertise in hydrologic, groundwater, and surface water quality modeling.

What are the employment opportunities for persons who have been educated in the proposed program?

Students completing the MEngr in EnvE will be well suited for employment in industry, consulting
firms, municipalities, and regulatory agencies. Prior to 1980, environmental engineers focused on the
design of water and wastewater treatment facilities, air quality, and solid waste management. Many
environmental engineers focused on water quality, while others specialized in water quantity such as
surface water hydrology or hydraulics. Although these areas continue to be central to environmental
engineering, it is estimated that the costs for hazardous wastes remediation and hazardous substance
management will dwarf the wastewater treatment plant construction boom of the 1970s. The proposed
program offers students an opportunity the gain knowledge in the field of hazardous waste management

and remediation.

RELATIONSHIP OF PROPOSED PROGRAM TO OTHER PROGRAMS IN THE
INSTITUTION

List the closely related programs and areas of strength currently available in the institution which
would give important support to the proposed program.

OSU has great strength in environmental education. Programs in Environmental Health, Toxicology,
Chemical Engineering, Bioresource Engineering, and the basic and environmental sciences support the
MEngr in Environmental Engineering program. Each year, we recommend over 100 different graduate

.courses to our current students for fulfillment of their degree requirements. While there are many

supporting programs at OSU, none serve distance learners or part-time students with interests in
environmental engineering.



The following programs are closely related to the MEngr in Environmental Engineering:

B.S. in Environmental Engineering
M.S. in Civil|(Environmental) Engineering
M.S. in Gengral (Environmental) Science

There are important differences betweerj the MEngr in Environmental Engineering and each of the
degree options listed above.

B.S. in Environmental Engineering. The EnvE baccalaureate degree was developed to prepare students
for environmental engineering careers and for graduate education in environmental engineering. In

creating the B.S. degree, we were carefyil to separate the undergraduate program from our graduate
program. For example, only three required courses within the B.S. in EnvE degree are 400/500 level
courses (ENVE 421/521, 422/522, 451/551). Most of our masters level course work is offered only at

the graduate level.

The goals of the undergraduate and graduate programs in environmental engineering are different.
Undergraduate environmental engineering education is broadly based. Students are required to take
environmental engineering course work ranging from mass transfer to ecology. Course work includes
environmental health, air pollution control, hazardous substance management, water and wastewater
treatment, plus engineering design and engineering science course work to meet accreditation
requirements and to prepare them for the Fundamentals of Engineering examination and for registration
as a Professional Engineer. At the graduate level, students commonly specialize in one or two areas of
environmental engineering such as the specializations listed on page 2.

. If the MEngr in Environmental Engineering is approved,
the Depaxtment will continue to offer the M.S. in Civil Engineering and students may continue to
complete the degree with an environmental engineering emphasis. The M.S. program differs from the
MEngr in that thesis and project options are available. Additionally, while the MEngr degree program

-includes a course work only or internship option, these options are unavailable in the M.S. program.

M.S. in General (Environmental) Science. The primary difference between environmental engineering

and environmental science curricula is p the importance that all engineering disciplines place on
engineering design.

COURSE OF STUDY

Describe the proposed course of study.

The MEngr in EnvE requires 48 credits of course work with 33 credits focused in a major and 15ina
minor. A summary of degree requirements is provided in Table 2.

Students will be required to complete course work in each of the following areas:

1. physical processes such as surface water or groundwater hydraulics, surface water or groundwater
quality modeling, or other approved course work;



10.

Table 2: Summary of Requirements for the Environmental Engineering Major

Minimum credit requirements for the MEngr in Environmental Engineering 48
Minimum credit requirements for the major 33
Minimum credit requirements for the minor 15
Distribution requirements within the major

Minimum course work in physical processes 3
Minimum course work in chemical processes to include 2 or more credits of “Aqueous 6
Environmental Chemistry” (currently ENVE $32; formerly CE 550)

Minimum course work in biological processes to include 2 or more credits of “Microbial Processes 4
in Environmental Systems” (currently ENVE [541; formerly CE 555)

Minimum course work in engineering design 3
Minor

Students may elect a departmental minor, an interdisciplinary minor (such as water resources), or an
integrated minor.

Credit limitations

No more than 9 credits of blanket numbered course work (combined a, b, ¢, and d below) may be

applied toward the MEngr degree with the following additional limitations:

a. Internship (6 credits maximum) ‘ 0-6
b. Research (6 credits maximum) 0-6
c. Seminar (3 credits maximum) 0-3
d 0-3

Reading and conference (3 credits maximum)

Exit requirements

All students will be required to pass a written exit examination. The exam will be administered
quarterly and may be in the student’s last quarter of course work. Students will be allowed to take

the examination three times. Those unable to p
given the opportunity to be reexamined after re

ass the examination upon the third attempt will be

peating applicable course work.

All programs must be approved by the Environmental Engineering Program Committee consisting
of 3 members of OSU’s Environmental Engineering faculty and by the Department Chair.




1. chemical processes to include aqueous, analytical, and organic chemistry;

2. microbial processes to include biological wastewater treatment fundamentals and bioremediation;

3. engineering design; and

4. an approved minor.

Most of our current on-campus students in the M.S. in Civil (Environmental) Engineering program
elect the interdisciplinary water resources minor or create an integrated minor that supports their
interests. For example, students with inferests in bioremediation may combine course work from the

Departments of Civil Engineering, Crop

and Soil Science, Microbiology, and Bioresource Engineering.

Students with interests in environmentall policy create an integrated minor typically including course
work from the Colleges of Engineering, Liberal Arts, Health and Human Performance, and Business.

Examples of civil engineering course work at OSU and PSU in physical, chemical, and biological
processes and environmental engineering design are provided in Table 3.

What elements of this course of study are

presently in operation in the institution?

The program is a reorganization of existing OSU course work.

How many and which courses will need i
program?

A course request to create an environmer,
ADMISSION REQUIREMENTS

Please list any requirements for admiss
institution.

Admission requirements for OSU’s M.

Environmental Engineering will be identi

0 be added to institutional offerings in support of the proposed

tal engineering internship is being developed.

ion to the program that are in addition to admission to the

S. in Civil (Environmental) Engineering and the MEngr in
cal. Admission requirements will be as follows:

o an undergraduate degree in engineering, science, or closed related field where students have
completed course work in calculus, pﬁxysics, and chemistry,

a minimum GPA of 3.0 in the last 90

quarter hours of course work,

combined (verbal and quantitative) GRE scores exceeding 1100, and

a minimum TOEFL score of 580.

Will any enrollment limitations be imposed? Please indicate the limitation and rationale therefore.
How will those to be enrolled be selected if there are no enrollment limitations?

All qualified students will be accepted.

11,
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Table 3: Examples of AllowaLle Environmental Engineering Course Work

Distribution Example OSU Environmental Engineering Course | Example PSU Environmental Engineering Course
Requirement Work Work
Physical
Processes
CE 514: Groundwater Hydraulics (3) CE 569: Introduction to Subsurface Flow and
Contaminant Transport (3)
CE 518: Groundwater Modeling (3 CE 570: Numerical Modeling of Subsurface Flow and
: Contaminant Transport (3)
CE 571: Advanced Topics in Subsurface Flow and
Contaminant Transport (3)
CE 548: Water Quality Dynamics (3) CE 578: Water Quality Modeling (3)
CE 512: Hydrology (3) CE 564: Hydrologic and Hydraulic Modeling (3)
CE 543: Applied Hydrology (4) CE 565: Advanced Hydrologic and Hydraulic
Modeling (3)
CE 525: Stochastic Hydrology (3) CE 566: Stochastic Hydrologic and Hydraulic
Modeling (3)
CE 517: Hydraulic Engineering (3) CE 567: Hydrologic and Hydraulic Design (3)
CE 544: Open Channel Hydraulics (4)
CE 572: Environmental Fluid Mechanics I (3)
CE 576: Environmental Fluid Mechanics 1 (3)
Chemical
Processes

ENVE 521: Water and Wastewater Characterization
(CE551)(3)

ENVE 531: Transport and Fate of Organic Chemicals
in Environmental Systems (CE 567) (3)

ENVE 535: Transport and Fate of Organic Chemicals
Laboratory (1)

ENVE 532: Aqueous Environmental Chemistry (CE
550) (1,3)

ENVE 536: Environmental Chemistry Laboratory (1)

CE 574: Unit Operations of Environmental
Engineering (3)

‘ENVE 534: Physical and Chemical Processes for

Water and Wastewater Treatment (CE 558) (3)

CE 575: Advanced Physical/Chemical Environmental
Engineering Processes (3)

ENVE 537: Physical/Chemical Processes Laboratory
&)

ENVE 553: Hazardous Waste Remediation (CE 557)
3)




Table 3: Examples of Allowable En

vironmental Engineering Course Work, continued

Distribution
Requirement

Example OSU Environmental Engineering Course
Work

Example PSU Environmental Engineering Course
Work

Biological
Processes

ENVE 541: Microbial Processes in Environmental
Systems (CE 555) (1,3)

ENVE 542: Microbiological Processes for Municipal
and Hazardous Waste Treatment (CE 559) (1,3)

CE 574: Unit Operations of Environmental
Engineering (3)

ENVE 545: Microbial Processes Laboratory (1)

Environmental
Engineering
Design

ENVE 534: Physical and Chemical Processes for
Water and Wastewater Treatment (CE 558) (3)

CE 574: Unit Operations of Environmental
Engineering (3)

ENVE 542: Microbiological Pr for Municipal
and Hazardous Waste Treatment (CE 559) (3)

CE 575: Advanced Physical/Chemical Environmental
Engineering Processes (3)

ENVE 554: Groundwater Remediation (CE 516) (3)

ENVE 522: Environmental Engineeting Design (CE
553) (3)

ENVE 553: Hazardous Waste Remediation (CE 557)
3)

CE 520: Engineering Planning (3)

CE 511: Ocean Engineering (3)

CE 513: Water Resources Design (3

CE 517: Hydraulic Engineering (3)

CE 519: Municipal Planning and Engineering (3)

Other Elective
Course Work

ENVE 551: Management of Hazardous Substances
(CE 560) (3)

CE 573: Computer Modeling in Environmental
Enginecring (3)

ENVE 511: Selected Topics in Environmental
Engineering (1-3)

CE 591: Engineering Optimization (3)

CE 566: Environmental Assessment (3)

CE 510 Environmental Data Statistics (3)

CE 545: Sediment Transport (3)

CE 577: Solid Waste Management (3)

CE 546: River Engineering (3)

CE 561: Water Resources System Analysis (3)
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RELATIONSHIP OF PROPOSED PROGRAM TO FUTURE PLANS

Is the proposed program the first of several steps the institution has in mind in reaching a long-term
goal in this or a related field?

The proposed program is part of a group of undergraduate and graduate degrees in environmental
engineering. No additional degree programs in environmental engineering are anticipated. However, the
Departments of Civil Engineering at OSU and PSU are cooperating to develop a Ph.D. program at PSU.
If so, what are the next steps to be if the Board approves the program presently being proposed?

None.

ACCREDITATION OF THE PROGRAM

. Is there an accrediting agency or professional society which has established standards in the area in

which the proposed program lies? (Please give name.)

No.

If so, does the proposed program meet the accreditation standards? If it does not, in what particulars
does it appear to be deficient? What steps would be required to qualify the program for accreditation?
By what date is it anticipated that the program will be fully accredited?

Not applicable.

If the proposed program is a graduate program in which the institution offers an undergraduate
program, is the undergraduate program fully accredited? If not, what would be required to qualify it
Jor accreditation? What steps are being taken to achieve accreditation?

The B.S. in Civil Engineering, as well as all baccalaureate programs in the College of Engineering at
both OSU and PSU, is accredited. The new B.S. in Environmental Engineering will be evaluated for

accreditation upon graduation of two classes. While it is not yet accredited, the B.S. in EnvE was
designed to meet all accreditation requirements.

EVIDENCE OF NEED

What evidence does the institution have of need for the program? Please be explicit.

This program was developed in response to the need for increased access to graduate engineering -

education in the Portland Metropolitan Area and to serve place-bound students throughout Oregon.
Although this degree program will also on-campus or off-campus students, the primary goal is to
establish a program that will allow working professionals to complete an MEngr in Environmental

Engineering.

10
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b. What is the estimated enrollment and the e

the next five years? If the proposed progr.
the existing program over the past five yea

Is the proposed program intended priman
already being attracted to the institution,

stimated number of graduates of the proposed program over
am is an expansion of an existing one, give the enrollment in
S.

ily to provide another program option to students who are
or is it anticipated that the proposed program will draw its

clientele primarily from students who wotld not otherwise come to the institution were the proposed

program not available here?

The current Environmental Engineering M
80 students per year into the M.S. progr:
(EnvE) M.S. program for the past 5 years i
the Department of Civil Engineering and i
the College of Engineering. While we exp
students will elect the MEngr, we expect
MEngr) students. We expect that once the
learners will enter the MEngr program, th
distance learners would not otherwise have

Table 4. Summary of M.S. Civ

.S. program is very well enrolled. We currently accept 50 to
hn; about 1/3 of which matriculate. Enrollment in the CE
s shown in Table 4. It is the largest graduate program within
5 larger than graduate programs in many departments within
ect that many of the current environmental engineering M.S.
little overall change in the numbers of on-campus (M.S. +
MEngr program is established, an equal number of distance
s doubling our total enrollment at the masters level. These
attended OSU.

il (Environmental) Engineering Enrollment

Academic year Number of M.S. students enrolled in the
required fall term course (new students)
1991/92 22
1992/93 29
1993/94 39
1994/95 17
1995/96 23

¢. Identify statewide and institutional service

Silling.

See part d.

area manpower needs the proposed program would assist in

What evidence is there that there exists a regional or national need for additional qualified persons
such as the proposed program would turn out?

It is estimated that baccalaureate and graduate engineering programs in the U.S. currently provide the
environmental engineering field with 1,000 to 2,000 graduates per year. These include students
completing graduate or undergraduate programs in environmental engineering plus students graduating
from civil, chemical, or other engineering disciplines that become employed in the environmental field.
This is less than half of the estimated demand of 2,000 to 5,000 new environmental engineering

graduates per year (Baillod, et al., 1991).

11
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e.

10.

Are there any other compelling reasons for offering the program?

This program presents an opportunity |for OSU and PSU to cooperate to provide graduate level
environmental engineering education to students throughout the State of Oregon. Student interest in the
program is high, and we have a responsibility to provide education to students that cannot leave their
homes and place of employment for extended periods of time to earn a graduate degree.

Identify any special interest in the program on the part of local or state groups (e.g., business, industry,
agriculture, professional groups.)

This program has been recommended by the OJGSE Technical Advisory Board. It serves the needs of
their employees and will provide a benefit to industry, consulting firms, and regulatory agencies.

Have any special provisions been made for making the complete program available forpart-time or
evening students?

This program has been created to serve on-campus students and distance learners, part-time and full-
time students. The most important aspect of the program is the variety of ways in which students may
gain course credits. Students may fulfill degree requirements with combinations of traditional graduate
courses, short courses, correspondence courses, Ednet courses, and other forms of self-study (such as
multi-media CD-ROM). Recitations, field trips, and laboratories will be offered on weekends and in the
evening as well as during traditional class times; and they will be offered in Portland as well as

Corvallis.

SIMILAR PROGRAMS IN THE STATE
List any similar programs in the state.

OSU, PSU and the Oregon Graduate Institute provide the only graduate programs in Environmental
Engineering in the State of Oregon.

If similar programs are offered in other institutions in the state, what purpose will the proposed
program serve? Is it intended to supplement, complement, or duplicate existing programs?

The MEngr is intended to be offered in addition to ML.S. (thesis) programs currently offered at OSU and
PSU. OGI offers a course work only M.S. for students in the Portland area. The MEngr program does
not duplicate existing programs because it is being developed to serve distance learners throughout the

State of Oregon.

12
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11.

In what way, if any, will resources of any

Funding for this program is provided thrq
funding allowed the addition of an envirg
provides $98,000 per year for the develop

FACULTY

List any present faculty who would be
information concerning their special qual
Jor each individual.

The following is a brief description of th
Civil Engineering Department. Their vitae

other institutions be utilized in the proposed program?

pugh the Oregon Joint Graduate Schools of Engineering. This
nmental engineering faculty member at OSU and at PSU and
ment and teaching of course work for distance learners.

involved in offering the proposed program, with pertinent
ifications for service in this area. Attach an up-to-date resume

e participating environmental engineering faculty within the
appear in Appendix B.

Wayne C. Huber, Ph.D., P.E., Massachusetts Institute of Technology, 1968. Dr. Huber is Head of the
Department of Civil Engineering. His teaching interests are in the areas of applied hydrology and water
quality modeling. Dr. Huber's research interests include urban stormwater hydrology, modeling, and

management, and surface and groundwat
development of the EPA's SWMM model
combined sewer overflow studies.

Kenneth J. Williamson, Ph.D., P.E., St
director of the Western Region Hazard

er quality assessment. Dr. Huber has major responsibility for
which is widely used for urban stormwater management and

inford University, 1973. Dr. Williamson serves as associate
ous Substance Research Center in charge of Technology

Transfer. His teaching interests include

hazardous waste management, biological treatment process

design, and environmental engineering fundamentals. He is also an expert at applying learning style
theory to engineering education. Dr. Williamson's research interests include innovative biological and
chemical waste treatment process development, bioremediation of contaminated soils and groundwater,
hazardous waste management, and environmental impact assessments.

Sandra L. Woods, Ph.D., University of Washington, 1985. Dr. Woods' teaching interests include
biological wastewater treatment, environmental fate of xenobiotic compounds, and bioremediation. Her
research interests include the development of bioremediation strategies for chlorinated aromatic
compounds, and understanding the factors that affect degradation pathways and kinetics for hazardous

substances.

Peter O. Nelson, Ph.D., Cornell University, 1975. Dr. Nelson's teaching interests are in the areas of
aquatic chemistry and physical and chemical treatment process fundamentals and design. His research
interests include the environmental chemistry of metals, remediation of metals-contaminated soils and
groundwater, and lake water quality assessment. Recent funded studies have focused on the sorption
and reduction of hexavalent chromium in natural soils, nutrient loading model assessment of Oregon's
coastal lakes, and lead chemistry in soils. Dr. Nelson is also technical adviser to the Western Region

Lead Training Center funded by EPA.

Lewis Semprini, Ph.D. Stanford University, 1986. Dr. Semprini's teaching interests are in the areas of
hazardous waste treatment, groundwater remediation, and laboratory-scale treatment processes. His

13
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12.

research interests include enhanced in-situ bioremediation of chlorinated solvents, field modeling

studies of transport and fate of hazardous
tracer for determining properties of the
managing pilot scale field studies directed

Jonathan D. Istok, Ph.D., Oregon State

substances in the subsurface, and the use of radon as in in-situ
subsurface system. Dr. Semprini has extensive experience in

toward developing methodologies for aquifer restoration.

University, 1986. Dr. Istok's teaching interests are in the areas

of groundwater hydraulics, groundwater transport modeling, and groundwater remediation. His research
interests include geostatistical and mathematical modeling of groundwater flow and solute transport,

and geostatistical methods for estimating
his areas of teaching and research interest,

Estimate the number, rank, and backgr

hydrologic data. Dr. Istok has recently published two books in

d of new faculty members that would need to be added to

initiate the proposed program; that would be required in each of the first four years of the proposed
program's operation, assuming the program develops as anticipated in item 9b. What kind of

commitment does the institution make to
give this program in staff assignment?

No new faculty need be added to offer the

eeting these needs? What kind of priority does the institution

MEngr in EnvE.

Estimate the number and type of support staff needed in each of the first four years of the program.

No additional staff are needed.

LIBRARY

Describe, in as objective terms as possible, the adequacy of the Library holdings that are relevant to the
proposed program (e.g., if there is a recommended list of library materials issued by the American
Library Association or some other responsible group, indicate to what extent the institution's library
holdings meet the requirements of the recommended list).

An assessment of library resources was conducted and resources were determined adequate to support

the proposed program (Appendix C).

How much, if any, additional library support will be required to bring the Library to an adequate level

for support of the proposed program?

No additional resources are required.

How is it planned to acquire these Library resources?

Not applicable

Attach a statement from the Director of Libraries indicating present resources and funding of future

needs.

See Appendix C.
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FACILITIES AND EQUIPMENT

a. What special facilities in terms of buildings, laboratories, equipment are necessary to the offering of a

14.

quality program in the field and at the lev

el of the proposed program?

Current facilities are adequate but will require multiple laboratory sections to accommodate students.

What of these facilities does the institutior

The Environmental Engineering progran
space is used by the Environmental Eng
Engineering’s Groundwater Research La
scale two- and three- dimensional physic;
remediation studies. Field facilities incly

presently have on hand?

| is housed in Merryfield Hall. Over 4000 ft* of laboratory
ineering Program for research and teaching. Environmental
boratory is an off-campus facility that houses several large-
al aquifer models for contaminarnt transport and groundwater
de an experimental groundwater transport well array and a

sediment bedload transport laboratory on & local stream.

What facilities beyond those now on hand

would be required in support of the program?

No new facilities are required. As the program grows, additional laboratory equipment and facilities
may be required. However, we feel we can schedule short-courses and laboratories within our current

constraints by offering multiple sections.

How does the institution propose these additional facilities and equipment shall be provided?

No new facilities are required.

BUDGETARY IMPACT

Please indicate the estimated cost of the program for the first four years of its operation, following the

format found on page 22 of this document.

All courses are in place and no additional resources are required to offer the MEngr for on-campus
students. Resources are required, however, to develop and deliver course work for distance learners.
The OJGSE Technical Advisory Board has allocated $98,000 per year in support of the MEngr. OSU

expects to receive 5/8 of the total funding

or $61,250 per year.

Our goal is to develop nine 1-credit teaching modules per year (5 by OSU faculty and 4 by PSU
faculty). Over several years, distance learners should have access to adequate course work to complete
degree requirements. Currently, we are developing CD-ROM based multi-media course work.

If a special legislative appropriation is required to launch the program (as shown in item 4b of the
estimated budget), please provide a statement of the nature of the special budget request, the amount
requested, and the reasons a special appropriation is needed. How does the institution plan to continue

the program after the initial biennium?

No special legislative appropriation is necessary. OJGSE funds have been allocated.

15
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15.

If federal or other grant funds are required to launch the program (items 4c and 4d), what does the
institution propose to do with the program upon termination of the grant?

None is required.

Will the allocation of going-level budgel funds in support of the program have an adverse impact on
any other institutional programs? If so, which program and in what ways?

No impact is expected.
If the program will be financed from existing resources, specifically state:

(1) what the budgetary unit will be doing as a result of the new program that is not now done in terms
of additional activities; and

(2) what these new activities will cost and whether financed or staffed by shifting of assignments within
the budgetary unit or reallocation of resources within the institution.

This program will be financed through OJGSE funds. The TAB has allocated $98,000 per year for the
program. The portion of these funds coming to OSU is 5/8 or $61,250.

State which resources will be moved and how this will affect those programs losing resources.
New resources are not required and we do not anticipate the loss of resources from existing programs.

In fact, we expect that tuition generated from the enroliment of 20 new part-time distance learners in the
OSU/PSU programs will generate tuition revenue equal to the OJGSE’s annual support of $98,000.

REFERENCES

Baillod, Robert et al., "Development of Environmental Engineering Baccalaureate Programs and
Degrees,” Environmental Engineering Education in the Year 2000, Kenneth Williamson, editor,

Oregon State University, 1991.

Graduate Deans of the OSSHE Universities, “Guidelines for Establishing Joint-Campus Graduate
Programs,” prepared for the Oregon State Board of Higher Education, May 22, 1992.

Oregon State University, "Mission Statement," Fact Book, 1994.

Portland State University, General Catalog, 1994.
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Summary of Estimated Costs or Savings and Sources of Funds
Program/Unit MEngr in Environmental Engineering; Department of Civil Engr.
Institution Oregon State University

First - Second Third Fourth

Year FTE Year FTE Year FTE Year FTE
RESOURCES REQUIRED
Personnel
Faculty $42,936 $l42,936 $_42.936 $42.,936
Graduate Assistants 3 $112,960 $_12,960 $12,960
Support Personnel $_2,200 $1.2,200 $_2.,200 $_2,200
Fellowships & Scholarships $ $ S $
Total $58.096 $/58,096 $.58,096 $58,096
Percentage Total :
from State Funds $100% $(100% $_100% $100%
Other Resources
Library b 3 Y 5
Supplies & Services $._3.154 $| 3,154 $ 3,154 $ 3,154
Movable Equipment 3 3 3 3
Total $ 61 250 $l61 250 $_61,250 $61,250
Percentage Total . .
from State Funds $ 100% $ 100% $ 100% 3100%7
Physical Facilities
Construction of New Space or
Major Renovation 3 N 3 s
Percentage Total
from State Funds 3 -3 3 N
GRAND TOTAL $61,250 $61.,250 $61.250 $61,250
Percentage Total .
. from State Funds ¢ 100% $ 100% $ 100% ¢ 100% -
SOURCE OF FUNDS
State Funds—Going Level Badget 3 3 $ $_
State Funds—speciat approp. $ 61 ., 250 . $ 61,250 $ 61,250 $ 61,250
Federal Funds 3 3 3 3
Other Grants $ $ $ $
Fees, Sales, Etc. 3 hY 3 3
Other $ S s S

2L
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Joi
Masters of Engine

Appendix A

nt-Campus Programs
ering in Environmental Engineering
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PROGRAM REVIEW FORM: JOINT-CAMPUS GRADUATE PROGRAMS

PROGRAM ADMINISTRATION

Describe the nature of cooperation befween the departments/programs on participating campuses.
a) Identify home department(s) or program(s).
b) Explain how individual students will determine their home department or campus.

The Departments of Civil Engineeri
MEngr degree programs. While en
university will administer their own
shared course work.

Students will apply to enter either the

at OSU and PSU will offer two separate, but coordinated
ce requirements and degree structures will be similar, each

egree program. Cooperation will largely be in the form of

MEngr in EnvE program at Oregon State or Portland State

University. For students entering OSU’s MEngr, their home department will be the Department of

Civil Engineering.

Describe the administrative organization of the proposed joint-campus program activity. Will this
involve administrative units beyond the program units (Admissions Offices, Registrars, Financial

Aid, etc.)?

No new administrative structure will 4
a administered by existing units at C
committee of OSU and PSU environm

What are the criteria for admission to
for exceptions or provisional admiss

whom? Is application review campus-

Entrance to the MEngr program requ

course work, minimum GRE (verbal -

e required. Admissions, registration and financial aid will be
SU. Coordination of EnvE course work is performed by a
ental engineering faculty.

the proposed program? What are the conditions and criteria
ons? How is the review of applicants conducted, and by

specific or on a joint-campus basis?

ires a minimum GPA of 3.0 in the last 90 quarter hours of
- quantitative) scores of 1100, and TOEFL scores exceeding

580. Provisional admittance may be granted upon review by the Graduate School, Department
Chair, and an admission committee of Environmental Engineering faculty.

What funds have been identified for support of graduate students? Describe the criteria and
procedures for awarding of assistantships, fellowships, etc.

Students entering the MEngr program may be on-campus students or distance learners. All students
will be considered for financial assistance. However, distance learners are unlikely to gain funding
through traditional research or teaching assistantships. We anticipate that most of the distance

learners will be part-time students that are employed and self-supporting.

19
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b)

What is the recruiting plan proposed|for attracting students to the new program?

Recruiting will be conducted jointly

by OSU and PSU and individually by each institution. Upon

approval of this degree program, OSU’s environmental engineering faculty will revise our current
brochure to include this new degree program. In addition, the Departments of Civil Engineering at
OSU and PSU will create a brochure describing this joint program. This information will be
distributed widely throughout the State of Oregon.

What is the number of new students expected in the joint-campus program each year? Explain how
this will impact the number of resident campus majors. What is the total number of enrolled

students (vesident and joint-campus)

expected each year over a period of five years? What is the

number of degrees expected to be awarded each year? What is the expected attrition level?

The current Environmental Engineering M.S. program is very well enrolled. We currently accept
50 to 80 students per year into the M..S. program; about 1/3 of which matriculate. Enrollment in the

CE (EnvE) M.S. program for the pasf
many of the current environmental en
overall change in the numbers of on
program is established, an equal num
doubling our total enrollment at the m

How will data for the joint-campus p
what data will be recorded, and in wh

5 years is shown in Table 4 (page 12). While we expect that
gineering M.S. students will elect the MEngr, we expect little
rcampus (M.S. + MEngr) students. We expect that once the
r of off-campus students will enter the MEngr program, thus
asters level.

rogram be collected and maintained? Who will record data,
at format?

Since the MEngr will be administered separately on each campus, data concerning student
admissions, graduation, financial assistance, etc. will be maintained within the Department of Civil
Engineering.

STUDENT PROGRAMS
What are the major requirements and milestones of the degree program?

The requirements for the program are described in Tables 2 and 3 (pages 6, 8 and 9). Students are
required to complete a written exit examination.

core requirements. Distribution requirements are described in Tables 2 and 3. They include course
work in physical, chemical, and biological processes as well as engineering design.

elective credit: Students select courses from a list (Tables 2 and 3) to fulfill each of the distribution
requirements within their major; their minor is determined in consultation with a faculty advisor.

major and minor requirements: Students will be required to complete 33 credits within a major and
15 within a minor. At least 15 credits within the major must be non-blanket graduate level CE or
EnvE course work taken from OSU or PSU. Students may elect a departmental, interdisciplinary, or
integrated minor. ‘
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g

A} final oral/written exam: All students

language requirements: There are np language requirements.

research tools: This is a degree prpgram for engineering professionals. It is course work based

with no thesis requirement.

written and/or oral diagnostic, comprehensive, qualifying, and/or preliminary examinations: None

are required.

practica and/or internships: Students may gain up to 6 credits through an internship program.
During the internship, students will complete a project under the guidance of a practicing

environmental engineer. Students wj

11 be required to provide a written project proposal and final

project report for evaluation by their mentor and an environmental engineering faculty member.

will be required to pass a written exit examination. The exam

will be administered quarterly and may be taken during the student’s final quarter. Students will be
allowed to take the examination three times. Those unable to pass the examination upon the third

attempt will be given the opportunity
Describe procedures used for annual

The student’s academic advisor will
track student progress.

ADVISING

to be reexamined after repeating applicable course work.
or periodic evaluation of student progress.

monitor student progress. In addition, a data base is used to

What initial advising is provided to incoming students?

Every student will be assigned an academic advisor from the Environmental Engineering faculty.

All students will be provided with

a written description of program requirements. On-campus

students will attend a group meeting followed by individual student appointments. Distance
learners will be invited to visit OSU, but will also be advised by telephone or email.

How and when is the major professor

determined?

All students are assigned an advisor upon entrance to the program. Students are then welcome to
select a permanent advisor early in their program.

Do all students have an advisory committee? If so, when is it established and what is the committee

composition?

All students will have a major professor, minor professor, and one other committee member. Most

students will identify these faculty within the first two terms of their graduate programs. Until

students make a selection, an academic advisor will be assigned.
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What is the role of the advisory comritiee? Does it provide program and research direction, or is
it evaluative?

Since this degree has a course work pption, research option, or internship option, the primary role
of the advisory committee (academijc advisor/major professor) is in developing a program and

direction of the internship or research. The advisory committee largely provides program direction.
Evaluation of student performance is through course grades and a written exit examination.

Describe the role of the advisory committee and other faculty in the development and evaluation of
examinations?

The exit examination is created and eyaluated by the Environmental Engineering facuity.

GRADUATE FACULTY
Describe the criteria for faculty eligibility to serve on graduate committees.

Faculty must be a member of OSU’s Graduate Faculty and the Environmental Engineering
Program within the Department of Cjvil Engineering at OSU. OSU and PSU faculty will become
adjunct faculty within each other’s program.
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Appendix B
Environmental Engineering Faculty

(Vitae are on file in the Faculty Senate Office)
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OREGON,

HUBER, Wayne C. — Professor and

DEGREES
B.S. Engineering, California

VIL ENGINEERING
STATE UNIVERSITY

College of Engineering

Head

Institute of Technology, 1963

M.S. Civil Engineering, Massachusetts Institute of Technology, 1965

Ph.D. Civil Engineering, Mass

ACADEMIC POSITIONS

Research Assistant, California I
Research Assistant, Massachuse
Assistant Professor of Environm
Associate Professor of Environn
Professor of Environmental Eng

University of Florida, 1¢
Professor and Head, Departmen

achusetts Institute of Technology, 1968

nstitute of Technology (summer), 1962
tts Institute of Technology, 1963-68

)79-91

iental Engineering Sciences, University of Florida, 1968-73
nental Engineering Sciences, University of Florida, 1973-79
ineering Sciences and Affiliate Professor of Civil Engineering,

t of Civil Engineering, Oregon State University, 1991-present

ISTOK, Jonathan D. — Professor

DEGREES
B.S. Geology, Ohio State Un:

iversity, 1978

M.S. Soil Science, Oregon State University, 1981
B.S. Civil Engineering, Oregon State University, 1986
Ph.D. Civil Engineering, Oregon State University, 1986

ACADEMIC POSITIONS

Professor, Department of Civil Engineering, Oregon State University, 1995-present
Associate Professor, Department of Civil Engineering, Oregon State University, 1990-95

Pacific National Laboratories Affiliate Staff Scientist, 1995-present

Assistant Professor, Departments of Agricultural Engineering and Civil Engineering, Oregon

State University, 1986-90

Instructor, Department of Agricultural Engineering, Oregon State University, Spring quarter,

1984 and 1985

Exp. Biol. Tech. II, Department of Soil Science, Oregon State University, 1979-86
- Research Assistant, Department of Geology, Ohio State University, 1976-78

jeeseny
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OREGON

¢

NELSON, Peter O. — Associate Prof
DEGREES
B.M.E. Mechanical

M.M.E. Mechanical Engineering
M.S.  Environmental Enginee
Ph.D. Environmental Engineg,

ACADEMIC POSITIONS
Instructor, Cornell University, 1
Assistant Professor, Oregon Stat
Associate Professor, Oregon Sta
Post-Doctoral Fellow, Norwegia
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VIL ENGINEERING
STATE UNIVERSITY

College of Engineering

SOr

'Engineeﬂng, Cornell University, 1968

2, Cornell University, 1971
ring, Cornell University, 1973
ring, Cornell University, 1976

975

e University, 1975-81

le University, 1981-present

n Institute for Water Research, 1983-84

SEMPRINI, Lewis — Associate Profes
DEGREES
B.S. Chemical Ex
M.S. Environmen
Engineers Degree
Ph.D.

ACADEMIC POSITIONS
Associate Professor, Department

SOT

gineering, University of California, Berkeley, 1974
Engineering, Stanford University, 1979

Civil Engineering, Stanford University, 1981
Civil Engineering, Stanford University, 1986

of Civil Engineering, Oregon State University, Environmental

and Water Resources Program, 3/93-present

Assistant Director, Western Region Hazardous Substance Research Center, Department of Civil
Engineering, Stanford University, 1/90-3/93

Senior Research Associate, Department of Civil Engineering, Stanford University, 1/91-3/93

Research Associate, Department

of Civil Engineering, Stanford University, 1/86-12/90

Lecturer, Department of Civil Engineering, Stanford University, 9/90-12/90
Research Assistant, Civil Engineering Department, Stanford University, 9/77-9/85
Teaching Assistant, Civil Engineering Department, Stanford University, 9/80-6/81




CIVIL ENGINEERING

OREGON STATE UNIVERSITY

College of Engineering

WILLIAMSON, Kenneth J. — Professor

DEGREES
B.S. Civil Engineering, Oregon State University, 1968
M.S. Environmental Engineering, Oregon State University, 1970
Ph.D. Environmental Engineering, Stanford University, 1973

ACADEMIC POSITIONS
Instructor, Oregon State University, 1969-70
Instructor, San Jose State University, 1971-72
Assistant Professor, Oregon State University, 1973-78
Associate Professor, Oregon State University, 1978-85.
Professor, Oregon State University, 1985-present
Director, Training and Technology Transfer, Western Region Hazardous Substance Research

Center, Oregon State University, 1989-present ‘

Associate Director, Western Region Hazardous Substance Research Center, Oregon State
University, 1989-present s
Director, Oregon Water Resources Research Institute, 1993-present

WOODS, Sandra L. - Associate Professor

DEGREES
B.S. Civil Engineering, Michigan State University, 1976
M.S. Civil Engineering, University of Washington, 1980
Ph.D. Civil Engineering, University of Washington, 1985

ACADEMIC POSITIONS

Director, Minority Academic Institution Program, Western Region Hazardous Substance
Research Center, 1994-present

Faculty Associate to the Provost and Vice President for Academic Affairs, Oregon State
University, 1991-92

Director, Hazardous Waste Management Program, Oregon State University, 1991-93

Associate Professor, Department of Civil Engineering, Oregon State University, 1990-

Assistant Professor, Department of Civil Engineering, Oregon State University, 1984-90

Research Assistant, Department of Civil Engineering, University of Washington, 1980-84

Teaching Assistant, Department of Civil Engineering, University of Washington, 1978-80
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bn of Library Resources
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LIBRARY ASSESSMENT FOR CURRICULUM PROPOSAL

Category I: MEngr in Ercvironmental Enginewring

Category II:

The subject librarian responsible for collectjon development in the pertinent curricular area has assessed
the ability of library collections and services fo support the proposal by examining: shelflist holdings; journal
support (including standing orders and memberships); reference support; OASIS for pertinent subject
headings, call numbers, authors, titles; existing external sources of support; related services (LIRS; CD-ROM;
Documents; Maps; Special Collections; Guin|Library; Microforms); comparisons with other library collections
via RLIN, OCLC, AMIGOS CD-ROM, Internet (NOTE: The collections and services examined vary with the
level of the proposal). Based on the examination, the subject librarian concludes that present collections and
services are:

() inadequate to support the proposal (see|budget needs below)
() marginally adequate to support the proposal
X% X adequate to support the proposal

Estimated funding needed to upgrade collections and services to support the proposal (details are attached):

Year 1: $ sz

Ongoing: $ .

Comments and Recommendations:

See Attached Analysis from the BSEngr in
Environmental quineering

Besides the conclusions reached in the prior analysis, & masters program
requires access to comprehensive reseerch information. The Environmental
Science & Pollution Management dastabaseeand the Geobase database on First-
Search provides this comprehentive access. For more difficult searches

the engineering librarian has access{to’many online fee-based databases.

Environmental profiles on the BNA book orders, NTiS microfiche and
ANSI standards will be reassessed in light of higher-level research.

Date Received: 10/9/95 Date Completed: 10/10/95
. /‘/\\ '&\11 \ ‘ k
Subject Librarian: A ! u.»Ml (29
/ O
ABL Collection Development: .- V(/ A\J) { A',,,iL"
L LA
University Librarian: _ -:'{/ Ci- C/ . {3 = .

= v

Distribution: white (Curriculum Council)
green (Dean, College)
canary (Department Chair)

pink (AUL for Collection Development)
goldenrod (Subject Librarian)



Comments and Recommendations:

Strategy

The enclosed oasis print-outs document the Engineering Librarian's collection analysis. The

general strategy was to first retrieve book
general) classification that corresponds tg

engineering program proposal will requirg.

Environmental Eng

s and journals that were given the broadest (most

the four subject areas that the BS in environmental
J

ineering

Water and Wastewater Engineering
Solid and Hazardous Wastes Engineering

Environmental and

However, because of the interdisciplinary
will have multiple classifications. I then ch
correspond to the four subject areas.

In the process, I also noted the number of!
and included lists of pertinent indexes and

Note: THIS IS ONLY A ESTIMATION
ENVIRONMENTAL ENGINEERING C
NARROWER TERMS BY WHICH THE
ANALYSIS HAS NOT INCLUDED..

Analysis

Environmental Engineering

S=environmental engineering 84 titles

Occupational Health

nature of environmental fields many useful materials
ose most natural permutations of classifications that

classifications that included our periodical holdings,
electronic resources.

OF THE RELATIVE STRENGTH OF THE
OLLECTION - -THERE MAY BE MANY MORE
COLLECTION IS CLASSIFIED THAT THIS

SW=environmental and SW=engineering 430 titles
S=environmental engineering - - periodicals 13 titles

and many other narrower related terms.
Water and Wastewater Engineering

S=Sanitary Engineering 38 titles
S=Sanitary Engineering --"narrower terms

" ~ 40 titles

S=Land Treatment of Wastewater --narrower <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>