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DEPARTMENT OF BIOLOGICAL & ECOLOGICAL ENGINEERING 

Last Updated: 3/08
MISSION

Our mission is to achieve national and international recognition as a center of excellence for integrated research and education in the programs broadly defined as Ecological Engineering, Biological Engineering, and Water Resources Engineering while maintaining strong outreach links to the agricultural and natural resources communities. We envision the faculty as a team with common interests in ecological, environmental, biological, and water resource systems, capable of functioning as a leadership core around which large collaborative programs can be built. Our constituencies will include environmental and ecological consulting firms, ecotechnology providers, entrepreneurial enterprises building new 21st-century biology- and ecology-based industries, public resource management agencies, and stakeholders in the state with interests in the focus areas outlined below.  We seek to accomplish this through a combination of undergraduate and graduate education, scholarly research, extension education, and public outreach. 

Department Character. High Productivity, High Energy, High Expectations.   The Biological & Ecological Engineering Department will seek to provide characteristics conducive to program success under current and anticipated future conditions where cooperative, innovative approaches to program development and delivery will be needed.  We emphasize both strengths within the broad Biological & Ecological Engineering discipline as well as the advancement of multidisciplinary, team-oriented approaches to problem solving.  Our placement at the intersection of biology, ecology, and engineering make us ideally suited to lead and participate in multidisciplinary efforts.
1. A diverse faculty:  Leadership in multi-disciplinary programs requires broad perspectives and diverse technical backgrounds. To that end, our faculty will build balanced and complementary strengths in the key program areas defined in Figure 1. This diversity will embrace a full range of scales, from cellular to landscape. We emphasize multidisciplinary approaches to research, teaching, and extension, and emphasize development of synergistic approaches to problem solving with diverse interactions within the department and with other units.
2. A faculty that is focused: Though the faculty will come from widely differing engineering backgrounds, they will be focused in common on the analysis, design and management of biological, ecological and water resource systems. 

3. A nimble, entrepreneurial faculty: These characteristics are keys to our goals of attracting the finest students, competing for grant support and achieving an internationally recognized program. They also make a program exciting and rewarding. The program will include traditionally funded elements (e.g., water quality management; water resources engineering; stream restoration) and higher-risk exploration of emergent technologies (e.g., autonomous telemetry micro environmental sensors; GIS-based environmental modeling/management tools).  Innovation is critical to our success, and we will approach research, teaching and outreach with innovation in mind.
4. A collaborative faculty: Strong collaborative relationships and easy communication have long characterized the Biological & Ecological Engineering faculty. This positive and productive atmosphere is regarded by the faculty as perhaps the most important advantage of this department. It energizes the faculty, inspires creativity and fosters vital networking beyond the department.  We will seek strategies that actively foster and promote development of this collaborative spirit.  We recognize the need for good communication skills and will acquire and hone these skills through on-campus workshops.
5. Faculty staffing of 10 to 16 FTE:  This target will (i) allow establishment of critical mass in key areas; (ii) enable dynamic planning and decision-making; (iii) encourage initiative while retaining individual responsibility; (iv) maintain a collegial and collaborative environment.  This size also allows the Department Head to remain an active participant in the academic and research life of the department, which we see as very healthy.
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Figure 1.  A Venn diagram of the relationships between Program Focus Areas and Major Groups.  Coverage of diverse application areas provides opportunities for effective delivery of academic programs and allows rapid faculty to be responsive to changing needs and opportunities.  Bold indicates existing capabilities.
Guiding Philosophy:  Build on areas of critical need and program strength. Currently, the BEE department has a strong graduate program in Water Resources Engineering and rapidly emerging programs in Bioproduct/Bioenergy Engineering and Ecological Engineering.  These areas have been identified as high-priority areas for the University and the State with ample opportunities for attracting both external research grants and students.  Both areas are synergistic with OSU’s campus-wide strengths in natural and biological resources.  We have established a reputation as a center for multidisciplinary activities in these areas on campus and continue to develop nationally recognized programs.  Opportunities exist to develop strength in biological engineering through development of new bioproduct and biofuel technologies through OSU’s Sun Grant program, Oregon’s Bioeconomy and Sustainable Technologies (BEST) Signature Research Center, and related opportunities.  We anticipate continued emphasis and availability of resources to support strong program development in these areas.  

Ecological Engineering:  Ecological Engineering is an emerging, high-opportunity area for which the department and OSU are well placed to develop a world-class program.  This broad field encompasses broad elements of water resource engineering, bioremediation, habitat restoration design and analysis, ecosystems analysis, industrial ecology, environmental biotechnology, sustainable design, and related areas. Significant interest by college-bound students, professionals seeking additional advance training, and entrepreneurial ecological consultants exists in this area, and OSU has an opportunity to be a national leader in developing programs in this area, particularly accredited undergraduate programs.
Develop Undergraduate Program Opportunities:  Our recently developed Ecological Engineering undergraduate program is, we believe, the first of its kind anywhere.  It represents a significant opportunity to expand student enrollment, provide innovative curricular development and contribute to OSU’s mission. We will continue to develop this new program, emphasizing innovation in the curriculum, ABET accreditation, identification of internship opportunities for students, collaboration with other program on and off campus, and outreach to high schools and potential employers.

Continue Graduate Program Development:  We envision continuing emphasis on graduate program development in the combined department supporting external research grants. The current Biological & Ecological Engineering department has a graduate program in Biological & Ecological Engineering. Recent departmental changes and the proposed reorganization provide an opportunity to more clearly define the department’s graduate programs.  We also are leaders in OSU’s multi-college, multi-department Water Resources Graduate Program.  These areas exploit current strengths, fit within a unified perspective on the department’s mission, and will continue to be very attractive to prospective students and employers.
Personnel: A number of personnel changes are anticipated in support of the proposed program.  We feel the positions described below are central to achieving the vision articulated for the new department.  Specific priority staffing requests are identified below.  In general, we will pursue positions in the following areas:
Biological/Ecological Engineering:  This general area has great potential to bring engineering expertise and education to the mission of the department and college, providing opportunities for technology development related to biological and ecological processes. These positions will provide leadership in bioprocessing/biotechnology engineering in support of biosystems applications such as bio/phytoremediation, bioengineering devices for ecological analysis and monitoring, and/or industrial ecological engineering.  Advancement of positions in theses areas are central to being able to deliver and undergraduate engineering program.
Water Resource Engineering: We need these positions to continue to build our national reputation as a leader in water resource engineering and to move forward in undergraduate and graduate course delivery and research efforts in the water resources /ecological engineering area. The emergence of digital technologies for data collection and analysis will drive this field in significant ways.  New opportunities at the interface of ecological and hydrologic systems analysis and their coupling to human systems.  Water quality and water quantity concerns will increasingly important as growth and develop generate competing demands for available water resources. 
Additional Positions:  Other positions resulting from faculty turnover and supporting the mission of the program and the Colleges will be identified as the program matures and additional resources become available.  We emphasize that because of retirements, the program will require a significant influx of new talent over the next five years, providing opportunities to flexibly address new program needs, and emphasizing the requirement to position the department to be attractive to outstanding recruits from biological, ecological and water resource engineering disciplines.
Specific positions that are high-priority include:

Priority 1:  Digital Hydrologist (Distributed modeling, remote sensing, climate change analysis).  This position would focus on developing and applying advanced digital technologies to the analysis and management of water resource systems. This would allow us to be competitive for NSF initiatives in the water resources area, is consistent with the departmental, college, and university strategic plans, support the Institute for Water and Watersheds and the Water Resources Graduate Program (where we are facing critical teaching needs) and the new Ecological Engineering undergraduate program.
 

Core Areas supported: Water and Watersheds, Ecological Engineering, Ecosystem Services

 

FTE allocation:  AES:70%,  UG:30%, 0.75 FTE

Priority 2. Phytoengineer (Phytoremediation, Green infrastructure systems, Riparian systems, wetlands engineering).  This position is responsive to a growing opportunity area using plant material in a broad range of applications for environmental remediation, green infrastructure development, and related uses.  There is a growing emphasis on the development of sustainable technologies for urban, agricultural and industrial process replacement that this position could provide support for.  This would allow us to be competitive for NSF initiatives in the sustainable technologies area, is consistent with the departmental, college, and university strategic plans, and would support the new Ecological Engineering undergraduate program.  It is synergistic with other program areas within the university, particularly the Ecological Horticulture program and activities in the Fisheries and Wildlife department.

Core Areas supported: Ecological Engineering, Ecosystem Services

 

FTE allocation:  AES:70%,  UG:30%, 0.75 FTE

 Priority 3: Water Quality Engineer.  This position would fill a major gap at OSU, in the state and the PNW region, and would focus on a variety of issues related to water quality, including agricultural waste management, nonpoint source pollution management, riparian management, and watershed health.  It would allow OSU to be competitive for numerous water quality-related efforts at the state, regional and national level, and would contribute to the delivery of the Water Resources Graduate Program and the Ecological Engineering undergraduate program.  It would fill a major gap left by recent departures (Miner, Moore).

 

Core Areas supported: Water and Watersheds, Ecological Engineering, Ecosystem Services

 

FTE Allocation: AES:30%, UG:25%, ES:45%, 1.00 FTE.

 

Priority 4:  Biological Engineer: Sensors/Sensor Networks/Bioinformatics. This area has been identified as a high priority area in several federal initiatives, and federal support is available and will likely continue to be available in this area.  Sensing technologies are becoming ubiquitous in many emerging application areas and the potential range of applications is astonishing. This position would focus on developing engineered sensor devices and sensor network technologies related to agricultural, ecological and environmental applications.  It would work closely with other CAS and non-CAS units, particularly the ONAMI initiative, the Sun Grant Initiative, the COE Analog/Mixed Signals Research Initiative and the Austin Entrepreneur Program.  It would contribute to a developing Biological & Ecological Engineering graduate program and the proposed Ecological Engineering undergraduate program.

 

Core Areas supported: Water and Watershed, Ecosystem Services, Biobased Products, possibly Food, Nutrition and Health.

 

FTE Allocation: AES:75%, UG:25%, 0.75 FTE?

Additional Priority Positions:  The following areas where we see opportunities for new technology and engineering development consistent with the departmental, College and University strategic plans.
· Extension Technology Engineer

· Nanobiotechnology Engineer

· Urban Systems Ecoengineer

· Industrial Ecologist

· Bioproduct Recovery/Animal Waste Engineer
·  Biological Engineer – Food Engineering/Food Security
Advisory Board:  We have created and activated an advisory board; we need to continue to use this board to assist in focusing program directions, developing new programs, and other areas of support.

Stakeholders:  Our stakeholders are broadly defined as technology users and providers in water resources, bioproduct and biofuels development, and ecological engineering.  More specifically, they include technology development and engineering firms, water resources and ecological engineering consultants, and regulatory and management agencies needed technology, modeling and analysis expertise.
PRIORITY STRATEGIES AND ACTIONS
Five strategies and actions have been identified as priorities for Departmental direction:
1) Development and Refinement of Graduate Academic Programs, 
2) Further Development of the Ecological Engineering Undergraduate Program, 
3) Emphasis Areas for Near-term (3-5 years) Research, Teaching and Extended Education Investment, 
4) Increasing Research Support, 
5) Development of New Marketing and Outreach Opportunities and 
6) Improving Efficiency and Accountability.
These are described more fully below.
STRATEGY 1: DEVELOPMENT AND REFINEMENT OF GRADUATE ACADEMIC PROGRAMS

Purpose: Capture new opportunities for attracting top graduate students and research in Biological Engineering (Bio-based products and fuels), Cellular and Molecular Engineering (CME), Water Resources Engineering (WRE), and Ecological Engineering (EcoE).

Outcomes:  The department will develop successful graduate programs in three strategic areas. The graduate student population will continue growth in both size and quality of incoming students.  Upon graduation, these students will be work-ready through a combination of academic and research experiences.

	Task
	Task Leader
	Target Date
	Status

	Review alignment of department, college goals and directions
	Dept. Head
	Annual
	Ongoing

	Identify new course requirements, and corresponding resource requirements, for grad programs in BEE, including WRGP and EcoE.
	Grad Committee
	Biennial
	Ongoing

	Review BEE Grad program requirements
	Graduate Committee
	3/1/08
	

	Submit Abbreviated Category I to rename BRE Grad program to Biological & Ecological Engineering.
	Graduate Committee
	9/1/04
	Completed

	Identify enrollment, graduation targets for each BEE graduate program.
	Graduate Committee
	9/1/08
	

	Develop schedule and evaluate two faculty annually through peer teaching review process
	Grad Committee
	9/1/08
	

	Identify opportunities for graduate short course development, and deliver at least one short course/year.
	Grad Committee
	Develop Plan 9/1/08
	

	Identify, develop and offer six graduate courses using distance technologies through OSU’s E-Campus 
	Grad Committee
	9/1/08
	In progress

	Review and update current hour/class designations.
	Grad Committee
	6/1/06
	Completed


STRATEGY 2:  DEVELOPMENT OF AN ECOLOGICAL ENGINEERING UNDERGRADUATE PROGRAM

Purpose: Satisfy demand and build program strength in engineering opportunity areas; leverage OSU and department strengths with an innovative undergraduate program.

Outcomes:  Development of a new undergraduate program in Ecological Engineering including identified enrollment targets and ABET accreditation strategy.  

	Task
	Task Leader
	Target Date
	Status

	Complete Vision Statement for Undergrad Program
	Undergrad Committee
	4/1/03
	Completed

	Identify new course requirements, and corresponding resource requirements, for an undergraduate program in EcoE.
	Undergrad Committee
	6/1/03
	Completed

	Identify enrollment and graduation targets for the EcoE undergraduate program.
	Undergrad Committee
	9/1/03
	Completed

	Identify opportunities for linkage between undergrad program, other COE/CAS undergrad programs and OSU entrepreneurial initiatives.
	Undergrad Committee
	12/1/03
	Completed

	Identify “ramp-up” opportunities, schedule for EcoE Undergrad programs.
	Undergrad Committee
	9/1/03
	Completed

	Submit Cat 1 Proposal for EcoE undergrad program
	Undergrad Committee
	6/1/04 
	Completed

	Achieve ABET Accreditation for EcoE undergrad program
	Undergrad Committee
	1/1/12
	

	Develop schedule and evaluate two faculty through peer teaching review process
	Undergrad Committee
	9/1/08
	


STRATEGY 3: IDENTIFICATION OF EMPHASIS AREAS FOR NEAR-TERM (3-5 YEARS) RESEARCH, TEACHING, AND EXTENDED EDUCATION INVESTMENT

Purpose:  A top-quality faculty is critical to the continued success of the department.  Recent and planned retirements provide a need and opportunity to refocus department activities in strategic areas identified by CAS, COE, and the state as high priority areas in research, teaching and extension.  New programs will require additional faculty to deliver.  Clear identification of these needs and associated faculty lines is critical to achieving success in this area.  Consistent with the CAS Strategic Plan, we anticipate focusing research activities in three primary areas: 1) Water and Watershed Engineering, 2) Biobased Product Development, and 3) with Ecological Engineering.  Our teaching programs will align with these emphasis areas, via the Water Resource Engineering graduate program, the Biological & Ecological Engineering graduate program, and the development of an innovative Ecological Engineering program.
Outcomes:  The department will recruit and acquire faculty in critical areas identified below.  Position descriptions will be developed to strategically align these positions with identified priority areas.

	Task
	Task Leader
	Target Date
	Status

	Biological Engineer – Environmental Biotechnology
	
	6/1/03
	Completed (Liu)

	River Engineer
	
	1/1/05
	Completed

(Tullos)

	Biological engineer – Bioproduct/Biofuels Development
	
	
	Completed (Murthy)

	Agricultural Water Management
	
	9/1/08
	underway

	1. Phytoengineer. 
	
	9/1/09
	

	2. Digital Hydrologist
	
	9/1/09
	

	3. Water Quality Engineer
	
	3/1/10
	

	4. Biological Engineer – Sensor Development/Sensor Fusion/Bioinformatics
	
	3/1/11
	

	5.Extension Technology Engineer
	
	9/1/09
	

	6.Nano/biotechnology Engineer
	
	
	

	7.Urban Systems Ecoengineer
	
	
	

	8.Industrial Ecologist
	
	
	

	9.Bioproduct Recovery/Animal Waste Engineer
	
	
	

	10. Bio Engineer – Food Engineering/Food Security
	
	
	

	Advisory Board – Identify mission and participants
	
	6/1/03
	Ongoing

	Faculty mentoring strategy developed and implemented
	Faculty Status Committee
	9/1/03
	Ongoing

	Diversity – Aggressively identify and recruit women/minority candidates for open positions
	Dept. Head
	
	Ongoing


STRATEGY 4: INCREASING RESEARCH SUPPPORT

Purpose: Identify opportunities and strategies to increase research support.  This support and related Returned Overhead (ROH) is essential to expanding department programs, visibility, and flexibility, and is essential to ensure success of new faculty in particular. Increasing levels of support will allow expansion of the graduate student population in the departments. 

Outcomes:  The department will develop metrics related to research support, set targets for these metrics, and develop a strategy for achieving these metrics.  

	Task
	Task Leader
	Target Date
	Status

	Identify metrics and targets for evaluating research
	Dept Head
	6/1/03
	Completed

	Develop a strategy for achieving the research targets.  
	Dept Head
	9/1/05

	

	Develop a strategy for including additional research costs on external grants
	Dept Head
	3/1/03
	Largely Completed, 


STRATEGY 5: DEVELOPMENT OF NEW TEACHING, OUTREACH AND MARKETING OPPORTUNITIES

Purpose: Identify opportunities and strategies to increase the visibility of the department to additional students, stakeholders, alumni, and other interested parties.  Improve linkages to other units on campus and other institution supporting collaborative research.

Outcomes:  The department will increase its visibility and develop metrics related to research support, set targets for these metrics, and develop a strategy for achieving these metrics.  

	Task
	Task Leader
	Target Date
	Status

	Identify opportunities for new courses, especially honors courses, high SCR classes.
	Undergrad Committee
	1/1/04
	ongoing

	Create higher visibility for BEE activities through increased emphasis on promotional materials for distribution to students, other units, administration, media, alumni, and other interested parties.  The Faculty and Department Head will regularly identify and respond to opportunities to engage and inform OSU News and Communications, Extension and Experiment Station Communications, or news media organizations.
	Dept Head
	3/1/03


	Ongoing, initial task completed

	Create annual newsletter, both hard-copy and Web
	Dept. Head Dobbie
	Annual
	Incomplete

	Establish Scholarship/Fundraising targets, contact donors, develop strategy
	Dept. Head
	6/1/03
	Ongoing

	Each faculty member will give at least 3 presentations annually to non-professional, public audiences in Oregon (school groups, civic organizations, government commissions, conservation groups, etc.)

Develop a list of available “talks” and distribute to clients
	Dobbie
	4/1/08
	


STRATEGY 6: IMPROVING EFFICIENCY, SUSTAINABILITY AND ACCOUNTABILITY

Purpose: Identify opportunities and strategies to increase the efficient delivery and administration of programs, develop metrics to evaluate success of the program at accomplishing goals, and identify strategies to promote sustainable investment of department resources.
Outcomes:  The department will develop strategies and metrics related to efficiency and use the metrics to improve program delivery.  

	Task
	Task Leader
	Target Date
	Status

	Develop and implement a workload model for departmental faculty.
	Dept. Head
	6/1/03
	Completed

	Create a Curriculum Committee, composed jointly of the Undergraduate and Graduate Committees. 
	Dept. Head
	1/1/03


	Completed

	Conduct annual review of course offerings.  Develop criteria for and recommend additions/deletions to course offerings.
	Curriculum Committee
	Annual, starting 1/1/03
	Ongoing

	Annual review and update of position descriptions for all faculty.
	Dept. Head
	Annual,

starting

9/1/03
	PD’s established for all faculty; review ongoing

	All faculty will update Oregon Invests on minimally an annual basis.
	Dept. Head
	Annual, starting 1/1/03
	Ongoing

	The Web will become the primary mechanism for departmental outreach, internal communication, and distribution of course materials.
	Computing Committe
	1/1/03
	Ongoing

	Develop strategy to recruit faculty for sabbatical opportunities in the department.
	Grad Committee
	1/1/05
	

	Develop metrics for faculty and department evaluation.
	Dept. Head,


	6/1/03
	Completed for Faculty; not fully implemented

	Evaluate economic sustainability of the department; develop strategies to promote strategic reinvestment.
	Dept. Head
	6/1/03
	Ongoing
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