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Aquaculture in Ghana

Engineering Expo
When: Friday, May 20, 2016; 11‐4 pm
Where: Kelley Engineering Building, OSU, Corvallis

Aquaculture is the most efficient way to
convert crude calories into food for people. In
Africa, it plays a very important role in
providing protein, transforming pond algae
into delectable, and is highly profitable. The
number of fish that can be grown is primarily
limited by the depletion of oxygen in the
ponds. By installing night‐time aeration,
production can be doubled.
Two Ecological Engineering Senior students,
Jacob Tabor and Max Wilson‐Fey, along with
BEE Associate Professor, Dr. Ganti Murthy,
were in Kwame Nkrumah University of
Science and Technology (KNUST), in Kumsai,
Ghana in August to field test two designs of
grid‐independent aquacultural aeration
systems developed by the student teams in
Ecological Engineering Design Course
sequence (BEE 469/470 AKA Senior Design).
Jacob and Max were selected by their class‐
mates to go to Ghana to install the designs
and the designs themselves were selected
based on practicality, overall project scores
and judges results from a special poster
presentation held in Gilmore Hall back in
May. The students were seeking to provide a
low‐cost, durable, free‐standing (solar
powered) aeration system for rural small‐

holder farmers in Africa to increase their
pond productivity.
While in Ghana, the group installed two
different designs in separate ponds and
monitored their performance for a week, as
well as teaching the students and personnel
from KNUST on the maintenance and
functionality of the devices. After the
conclusion of the weeklong testing period,
the systems were handed to graduate
students and personnel in KNUST, who are
currently operating the systems to monitor
the long term performance of these
technologies in real field conditions.
This project was funded by the AquaFish
Innovation Lab at Oregon State University
(aquafishcrsp.oregonstate.edu), with on‐site
collaboration from Drs. Steve Amisah and
Daniel Adjei‐Boateng from the Department
of Fisheries & Watershed Management‐
Faculty of Renewable Natural Resources at
KNUST.
To see more information about the different
Senior Design projects each year, visit us at
www.facebook.com/BEEOSU

What: All of Engineers Senior Design displays. See what
EcoE students are doing and ask them questions about
their design projects

Spring Banquet
When: Thursday, May 26, 2016; Appetizers at 5:30 pm,
Dinner at 6 pm, followed by an awards ceremony.
Where: Memorial Union Horizon Room
What: Please join us for our end of the year award
banquet for a chance to recognize the exceptional
students in Biological & Ecological Engineering. Dinner
is included.

Graduation BBQ
When: Friday, June 10, 2016; 12:30 – 2:00 pm.
Where: Outside Gilmore Hall
What: A potluck BBQ for graduating senior’s families to
tour Gilmore Hall and meet the department. All
students, Alumni and donors are welcome.
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Thank you
by Dr. John Bolte, Department Head

As Fall term comes to an end we wanted to
take the time to thank you for your
continued support and contributions to the
Department of Biological & Ecological
Engineering. Your contributions and support
help our students develop the skills and tools
necessary for being successful in their careers
and in life.
The undergraduate program in Ecological
Engineering continues to show grow. We are
into our ninth year and we have over 100
undergraduate students enrolled in the
program. Our graduate program also
continues to do great things, with our faculty
currently serving as major advisors to 25
graduate students.
We are very excited about the changes that
have taken place within our department and I
would welcome the opportunity to visit with
you about the goals we hold for the future.
Please stop by and say hello if you are ever
on campus or visit our website.

commitment to meaningful Biological and
Ecological research.

DONATE TO BEE

From everyone in Biological & Ecological
Engineering, we wish you and your families a
Happy Holidays and Wonderful New Year!

www.campaignforosu.org/bee
www.campaignforosu/
beescholarship

Sincerely,

Over the past year our students and faculty
have students have worked in Ecuador,
Ghana, Kenya, Chile, Canada, and all over
the United States, continuing BEE’s

WEBSITE
www.bee.oregonstate.com

Welcome New Professor
Dr. Stephen Good joined BEE in September
as an Ecohydrology professor. He comes to
us after working for 2 years at the University
of Utah as a Postdoctoral Fellow and
Assistant Research Professor in the
Department of Geology and Geophysics.
Dr. Good will begin teaching BEE 313‐
Ecohydrology this Spring; advising
undergraduates; as well as hiring and
advising Graduate student starting this year.
Dr. Good current research includes:

Global evapotranspiration partitioning:
Understanding the influence of
terrestrial ecosystems on the hydrologic
cycle is critical for predicting droughts,
floods, and water resources available.
His group will use stable isotopes as
naturally abundant tracers of the water
cycle to determine the processes and





pathways of water as it moves through
catchments.
Assessing the impacts of climate
variability on ecosystems and water
resources: Global climate patterns are
shifting in multiple, inter‐related ways.
He will use a variety of remote sensing
products and models to predict and
improve understanding of the
ecohydrologic response of the terrestrial
biosphere to climate variability.
3D Vegetation modeling: Many
processes in environmental biophysics
are non‐linear in nature, and thus
require simulation of distribution of
forcing conditions to accurately predict
ecosystem responses. He is working on
developing new models of ecosystem
form and function that overcome
difficulties of man current 3D vegetating
modeling schemes.
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FIELD TRIP

Prairie Spring Farms
Dan Driscoll from the fish farm shows the students the
aeration system in a commercial aquaculture system in
Dayville, OR, where salmon and trout are produced.

2015-16 Senior Design
Woodburn Wastewater Treatment Plant
Curtis Stultz, lead engineer, explains the purification
process for wastewater that is destined for land
application in a poplar forest.

Poplar Plantation
A visit to the Greenwood Resources plantation in
Boardman, OR, which is the world's largest drip irrigated
hybrid poplar plantation. The students learned about
various methods for production and processing of the
hybrid poplars for lumber and bioenergy.

Ecological Engineering’s Senior design
course is the capstone course of the
Ecological Engineering Undergraduate
degree. The students use the skills
they’ve developed in their courses
they’ve taken throughout their time at
OSU during this intense two‐term
course (Fall and Winter).
Each year, for the most part, the
students are solving a new and exciting
real‐world problem. This year, however,
was an exception because the
department formed a collaboration with
AquaFish Innovation lab (see
Aquaculture in Ghana, Page 1) last year
that continues into this year’s project.
The overall goal of this project is to
design, develop and evaluate different
options for grid independent
aquaculture pond aerators that meet all
applicable regulations while minimizing
the economic costs and environmental
impact of the proposed design.
The primary objective of the design
sequence (BEE 469/470) is to provide
students with hands‐on experience in
solving the kind of complex open‐ended
design problems they are likely to
encounter in ecological engineering

Senior Design Fall 2015 Class at
the headwaters of the Metolious
River.

practice, including satisfying physical,
legal, economic, social and
environmental constraints. Other
objectives include providing the
students with experience in the real‐
world application of mathematics,
science, engineering economics, ethics
and other disciplines related to
engineering analysis and design, and a
clearer perspective on the value of
research in addressing contemporary
problems in engineering design.
Attainment of oral and written
communication to achieve a level
commensurate with professional
engineering practice is a fundamental
objective.
The term begins with an introduction to
the project and a weekend field trip the
Woodburn Infiltration Galleries,
Greenwood Plantations, OSU
Experimental Station, the John Day
River restoration project and Prairie
Spring Farm. During their trip they learn
about different ecological engineering
processes and have the opportunity to
see aquaculture on a large scale.
Continued on page 4
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should be suitable for a location where
line‐power electricity is unavailable.

Senior Design continued
Aquaculture is of growing significance in
satisfying the need for food. Technically
there are many challenges in large‐
scaled aquaculture systems, including
water consumption, quality of discharge,
and maintenance of conditions for
optimal growth of the target species. In
their projects, the students will address
the technical issue of provision of
oxygen to a system raising tilapia for
human consumption in an unlined open
pond. The other caveat of the design is it

The students are treated as contractors
during the course and must follow the
same procedures as if the instructors
were a new client who had hired them to
complete the project. This includes
research, budgets, memos and test
designs. The first term of the course is
spent coming up with the initial design
plans while the second term (Winter
2016) will be the building and trial phase.
Completion of the project includes a
complete, buildable design with
supporting calculations demonstrating
feasibility, evaluation of the net present
value of the design, and testing of the
device in two locations in Oregon.
The teams will present their final
projects at the Engineering Expo in the
Spring. This year’s expo is on Friday,

4
May 20, from 11‐4 pm at Kelley
Engineering and is open to the public.
We invite everyone to stop by to see the
student’s projects.

Students will test their designs in small pools as
seen in the above photo from last year's
Senior Design class. See their solutions at
https://youtu.be/‐2m4K5ot0f8

BEE 101:
First Year Students
This year the Ecological Engineering
undergraduate program admitted 12 new
freshman and 10 transfer students. Every
student is required to take BEE 101 –
Ecological Engineering with Dr. Roger Ely,
which is an introduction to engineering
course that focuses on Ecological
Engineering. The students study engineering
analysis and problem solving, professional
ethics, the design process and teamwork.
They test their knowledge of these topics at

the end of the term with a
final group irrigation
project.
Irrigation projects around
the world often require
that water be raised to a
higher elevation. In
developing regions, water
lifting devices are often
hand powered. Their final
project was to
research,
design, plan, construct,
demonstrate and report on a hand‐
powered water lifting device. Due
to limited available resources in
many developing countries, the
student designed water lifting
devices had to be constructed on a
minimum amount of simple
materials.
The learning objectives of the
project were to improve
engineering teamwork and
problems solving skills; to engage
in practical creativity; and to

practice writing a report, preparing plans,
and documenting construction and testing.
The teams compete at the end of the term to
see which team can raise the most water the
highest with the least amount of materials.

FIND MORE BEE 101 PHOTOS
www.facebook.com/BEEOSU
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EESS IN THE COMMUNITY

by Sam Rabe, EESS President

About Us
The Ecological Engineering Student
Society (EESS) is an Oregon State
University recognized student run
organization founded in 2009 by
students in the Ecological Engineering
program. We run two different
meetings; an officer and a communal
meeting. The officers meet weekly to
discuss club opportunities and current
engagements, while the communal
meeting gathers every other week and is
used to discuss club activities and act as
a forum for guest speakers.

under the direction of two greenhouse
managers and seven student assistants.
They house over 120 individual plants,
representing over 60 different species,
from carnivorous pitcher plants to the
common Ficus tree. The plants are
propagated by club members and used
in fund raising. Recently we raised over
$200 dollars in three hours selling plants
propagated by club members! In
addition to the plants, the club operates
an aquaponic system that uses fish
waste as the nutrient for Cauliflower
plants.

Faculty Advisor: Dr. Chad Higgins

Current and Future Projects

President: Sam Rabe

The EESS was recently awarded a $1,100
grant by the Student Sustainability
Initiative for the implementation of a
pressurized rainwater distribution
system to be used in the greenhouses.
This grant project, coined “Project
Beaver Dam”, was an excellent
opportunity for club members to
practice competency in teamwork,
design, and technical writing. Future
plans include solar panels for electricity,
and shade fabric linked to an electronics
platform that responds to solar
intensity. The club is currently working
towards a goal to eliminate reliance on
municipal water and power by using
rainwater catchment and solar cells.

Vice President: Erica Rodriguez
Secretary: Terra Dunn
Treasurer: Carson Smith

Mission Statement
“An interdisciplinary assembly of
students focused on facilitating student
engagement in campus and community
opportunities, promoting professional
growth and development, and to
stimulate student reasoning towards the
design of diverse, adaptable, and
resilient engineering solutions.”

What We Do
The EESS schedules field trips that are
used to promote student knowledge in
practical hands‐on applications. The
field trips are also a great way to get off
campus and to engage with each other
in a more personal manner. In addition,
the EESS invites OSU professors,
community leaders, research students,
and other professions who are engaged
in topics that vary from river restoration
to environmental policy.
The EESS also runs two greenhouses on
the 6th floor of Weniger Hall that were
awarded to club in 2013 following a
grant proposal written by club members.
The greenhouses operate year‐round

The EESS is also looking towards
engaging local middle and high school
students by presenting our projects, and
providing educational tours of the
greenhouses.
How you can help
The EESS is always looking for donors
and sponsors. If you have any ideas for
projects the EESS can work on or would
like to make a donation (ideas or
financial), please contact
rabes@oregonstate.edu or
chad.higgins@oregonstate.edu.

Down the River Clean Up
EESS Student joined the Clackamas River Basin Council
to help with clean‐up on the Clackamas River, a tributary
of the Willamette entering near Oregon City.

Greenhouse
EESS President, Ecological Engineering Student Sam
Rabe, shows off the plants the club have been growing
in their greenhouse in Weniger Hall.

Stream Table Demo
EESS club members use the stream table to
demonstrate the effects of erosion and human changes
to the environment around streams to middle and high
school students during BEE’s open house last April.

EESS OPERATES PARTIALLY THANKS
TO OUR GENEROUS DONORS
www.campaignforosu.org/bee
www.campaignforosu/ beescholarship
WEBSITE
www.bee.oregonstate.com

OSU BIOLOGICAL & ECOLOGICAL ENGINEERING | December 2015

6

Ron Miner Scholarship Recipient
served as an endlessly supportive coach and
mentor to his graduate students and is
remembered for his charm, enthusiasm for
life and love for teaching.
Maoya Bassiouni is a Water Resources
Engineering student working towards her
PhD under the advising of Dr. Chad Higgins
in BEE.

The Ron Miner Memorial Scholarship honors
the memory of J. Ronald Miner, an
Agricultural Engineering professor at OSU
from 1972‐2003. Dr. Miner was an
internationally recognized expert on
livestock waste management, water quality
and odor control. At the same time, he

Maoya earned her BS in 2008 and MS in 2012
from the Environmental Engineering
program at the Swiss Federal Institute of
Technology in Zurich, Switzerland. During
her studies, she worked on: computing
carbon footprints in the private sector;
writing survey tools, guides and policies to
implement sustainable humanitarian aid in
an environmental NGO; researching
ecosystem‐based climate‐change adaptation
to mitigate disaster risk and environmental
migration for UN programs; arbitrating
between vulnerable communities, local
water‐resource institutions and funding
agencies and engineering a pilot sanitation
system that mitigates flood risk and
improves quality of life in Dakar, Senegal for
a research institute and; sampling benthic

OSU
116 Gilmore Hall
Corvallis, OR 97331

HELP SUPPORT BEE
STUDENTS
www.campaignforosu.org/bee
www.campaignforosu/
beescholarship
WEBSITE
www.bee.oregonstate.com

[Addressee]
[Street Address]
[City, ST ZIP Code]

invertebrates in streams in Hawaii and
analyzing streamflow trends at the USGS.
Ms. Bassiouni is working on her PhD to help
her achieve her long‐term ambitions of
becoming a transformative researcher. In the
future she hopes to design projects that
explore the fundamental details of
hydrology, address the weaknesses of the
methods used in practice, and promote
efficient multidisciplinary communication to
bridge the gaps between science, practice
and policy while fostering an environment for
intelligent decisions. Maoya’s goals is to
elucidate the disproportional contribution of
eco‐hydrological processes to global water
and carbon cycles.
Thank you to Betty Miner and the family of
Dr. Ron Miner for their continued support of
the Biological & Ecological Engineering
program via their generous donations which
give us the opportunity to fund a
phenomenal students like Maoya.
To donate to one of BEE’s scholarship funds,
visit www.campaignforosu/beescholarship.

