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From the Department Chair

Welcome to our spring 2007 departmental newsletter.  The objective of this publication is 
to highlight some of the activities of our faculty, research associates, students, and alumni 
through featured stories.  The newsletter is not intended to provide an account of all 
achievements during the year.  I hope that you enjoy this format.

The Department of Biological Systems Engineering is a specialized, highly-productive unit, with teaching, research, 
and extension responsibilities. The mission of the department is to apply engineering and biological principles 
to the development and dissemination of knowledge and technologies for agriculture, food systems, and natural 
resource systems.  Washington State University’s Department of Biological Systems Engineering is administrated 
and funded through the College of Agricultural, Human, and Natural Resource Sciences and the College of 
Engineering and Architecture.

We offer graduate degrees and conduct research concentrated in three areas: land, water, and environmental 
engineering; food engineering; and bioproducts and bioenergy engineering. We offer a variety of very flexible 
programs to graduate students and excellent opportunities for scientific advancement to postdoctoral research 
associates.

We are excited about our work and invite you to join us as a graduate student or research associate, or to simply 
learn more about us through this publication.

Claudio Stöckle
Professor and Chair

Some statistics:

Faculty size: Nine
Additional faculty joining later this year: Two
Number of graduate students: Forty
Ph.D. to M.S. ratio: Above two
Number of postdoctoral research associates: Twenty
Expenditures from sponsored projects: $2.4M to $2.8M (last three years)

See listing of faculty and staff on the back page of this issue.  For more information, visit us at 
www.bsyse.wsu.edu or contact us at 509-335-1578.
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Microwave Sterilization 
Consortium: Advancing 
Food Processing Systems 

The Microwave Sterilization 
Consortium at Washington State 
University, led by Juming Tang, 
professor of biological systems 
engineering, is dedicated to 
the development of microwave 
sterilization technology for 
the commercial production of 
high quality, safe and shelf-
stable packaged meals. The same 
technology can also be used for 
pasteurization of packaged foods for 
retail markets, thereby providing 
consumers with access to better-
quality food products.  

The activities of the consortium 
reflect the biological systems 
engineering department’s 
commitment to innovative research 
and include the development of 
pilot-scale microwave sterilization 

systems, demonstrating the 
feasibility of high-quality food 
production, and generating 
engineering data for the design 
of commercial systems for FDA 
approval. Thanks to Professor 
Tang’s groundbreaking research in 
advanced thermal food processing, 
WSU now has three pilot-scale 2450 
MHz systems of different power 
ranges, the world’s only 915 MHz 
sterilization unit (developed in 
Tang’s laboratory), and the world’s 
first pilot-scale radio frequency 
sterilization system operating at 
27.12 MHz (also developed at WSU, 
US Patent 7,119,�1�). As a result, 
researchers are able to significantly 
reduce food processing times while 
improving product quality and 
ensuring microbial safety. Tang’s 
research on microwave sterilization 
technology is featured in a cover 
story in the March 2007 issue of 
Food Engineering Magazine.     

The consortium continually explores 
innovative food processing methods 
in collaboration with the U.S. 
Army Natick Soldier Center and 
six industrial members (including 
Ocean Beauty Seafoods, Seattle, 
Washington). 

Technical support is provided by 
the Food Products Association and 
the Center for Northwest Seafood 
(Seattle).

     

     

For additional information visit:

www.microwaveheating.wsu.edu  

Alumni Spotlight 

Ming H. Lau 
Ph.D., Biological Systems Engineering 
Food engineering emphasis  

Ming H. Lau is an associate principal engineer at Kraft Foods Strategic Research 
in Glenview, Illinois. She is responsible for identifying and evaluating emerging 
thermal and non-thermal technologies for food safety and preservation that have 
the ability to improve the quality and freshness of processed foods while assuring 

safety and appropriate shelf-life. She played a key role in bringing high pressure pasteurization technology to 
Kraft as well as providing leadership and technical guidance to the Microwave Sterilization Consortium at WSU. 

Lau credits WSU for offering unique research opportunities, the chance to associate with renowned scientists, 
and real-world experience. She says, “Most doctoral students have limited contacts outside of academia. WSU 
allowed me to interact with leading industrial and government researchers and build a professional network.” 
While working on her doctorate, Lau interned at the U.S. Army Soldier Center in order to learn chemical marker 
methodology from its inventor, Dr. Irwin Taub. The method provides a means of identifying hot and cold spots 
in microwave processed foods. Lau incorporated these methods in her research at WSU, which enabled her to 
demonstrate the potential to heat foods uniformly in specially designed microwave chambers. Her doctoral 
research under the supervision of Professor Juming Tang established the basis for a consortium-supported effort 
to further develop and commercialize microwave sterilization technology. During Lau’s studies at WSU, she also 
had the opportunity to demonstrate the benefits of microwave sterilization technology and collaborate with 
scientists from several major food companies.
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Jeffrey L. Ullman 
Ph.D., Environmental 
Engineering,
Land and Water Engineering   

Jeffrey L. Ullman, assistant 
professor of environmental 
engineering and land and 
water engineering, joined the 
Department of Biological Systems 
Engineering in 2006. His research 
focuses on the environmental 

chemistry and toxicology of emerging contaminants, 
metals, and pathogens in an attempt to follow a 
pollutant from source to receptor. Topics of interest 
include impacts of endocrine disrupting chemicals 
(EDCs), sediment remediation, vegetative filter strips, 
and development of treatment technologies for industry 
and agriculture. 

In order to offer students the opportunity to engage in 
hands-on research, Ullman looks forward to 
implementing teaching methods that incorporate the 
application of real-world concepts. 
 

Troy Peters 
Ph.D., Irrigation Extension 
Engineer

In 2006, the Department of 
Biological Systems Engineering 
welcomed Troy Peters, who 
serves as the extension irrigation 
specialist at the Irrigated 
Agriculture Research and 
Extension Center in Prosser, 
Washington. Peters completed his 

postdoctoral research at the USDA-ARS Conservation 
and Production Research Laboratory in Bushland, 
Texas, where he designed a fully operational automated 
center-pivot irrigation system based on remotely sensed 
canopy temperature measurements and the time-
temperature-threshold method of irrigation scheduling. 

Currently, Peters continues his work with automated 
irrigation systems in collaboration with the Washington 
Tree Fruit Research Commission. His additional 
research, with support from the Washington Mint 
Commission, explores the relationship between mint 
oil yields and weeds and pests under deficit irrigation.  

New Faculty Spotlight 



4     Department of Biological Systems Engineering Washington State University     5

Improving the Water 
Erosion Prediction 
Project (WEPP) Model

Over the last decade, researchers 
at Washington State University 
have been continually developing 
and improving the USDA’s Water 
Erosion Prediction Project (WEPP) 
model. In close collaboration with 
the USDA-Agricultural Research 
Service-Pacific West Area (ARS-PWA), 
the USDA-Forest Service (FS), and 
the USDA-ARS-National Soil Erosion 
Research Laboratory (NSERL), the 
research team, led by Joan Wu, 
associate professor in biological 
systems engineering, has carried out 
studies involving laboratory and 
field investigation and computer 
simulation of soil erosion by water. 
Special efforts have been devoted to 
refining WEPP’s winter hydrology 
routine and enhancing the model’s 
applicability to a broad range of 
hydrologic conditions.

Designed by the USDA-ARS as 
a replacement for the empirical 
Universal Soil Loss Equation (USLE), 
the physically-based WEPP model 
has the potential to provide reliable 
prediction of soil erosion by water, 
and thus help to alleviate associated 
environmental and economic 
impact. WEPP’s most notable 
advantages include its capabilities 
for estimating spatial and temporal 
distributions of soil detachment and 

deposition on an event or continual 
basis. Thus, WEPP can better 
account for site-specific conditions 
that the USLE cannot. Even though 
WEPP holds numerous advantages 
over its predecessor, Wu says that 
it is “not yet fully appreciated and 
broadly applied due to the increased 
model complexity and demand in 
input data.”

To increase the model’s 
applicability, researchers 
at the USDA-ARS-
NSERL (Dr. Dennis 
Flanagan and Jim 
Frankenberger), USDA-
FS (Dr. William Elliot), 
and USDA-ARS-PWA 
(Dr. Don McCool) have 
developed user-friendly 
interfaces and extensive 
databases for general WEPP users. 
“Today, it is possible for a farmer to 
download the model on a laptop 
or access it via the Internet,” 
something that was impossible to 
do during its initial inception in the 
1980s, as Wu has pointed out. In 
addition, continual research efforts 
for improving accuracy should 
ultimately make WEPP the desired 
tool for quantifying soil erosion.

Shuhui Dun, doctoral student and 
graduate research associate, has been 
working closely with Wu modifying 
the WEPP codes and making WSU 
the main contributor to WEPP’s 
recent releases, which are accessible 

to the public at the USDA-ARS 
Web site (www.ars.usda.gov). In 
collaboration with Professor Don 
McCool, Wu’s team (Cory Greer, 
Hanxue Qiu, and Prabhakar Singh) 
has also carried out laboratory and 
field investigation of water erosion. 
A series of scientific publications 
presenting recent progress on 
improving WEPP and case 

applications 
has been 
published. 
In addition 
to U.S. 
federal 
agencies, 
Wu’s team 
collaborates 
broadly 
with other 

universities in 
and outside the United States.  
An application of the WEPP model 
to an experimental watershed in the 
Apennines Mountain Range, Italy, 
has generated promising results and 
the work has appeared in a recent 
issue of The Journal of Hydrology.

Considering that the total cost for 
soil erosion damage in the United 
States is estimated at $40 billion per 
year, WSU researchers are optimistic 
that the combined advantages of 
a physically-based model and the 
user-friendly interface will spur its 
popularity in the United States.   

Alumni Spotlight 
Richard Van Klaveren  
Ph.D., Engineering Science

Richard Van Klaveren, the USDA-Natural Resources Conservation Service state 
conservationist in Iowa, oversees the conservation practices of the state. Nationally 
recognized for excellence in engineering, Van Klaveren has received such honors 
as the National Society of Professional Engineers SCS Engineer of the Year Award, 
Senior Executive Service Superior Performance Award, and the USDA Certificate of 

Merit. In 2002, he was inducted into the University of Wyoming’s College of Engineering Hall of Fame.  

While attending WSU, Van Klaveren was instrumental in building the first erosion tilt flume used for studying 
the unique freeze/thaw cycle of eastern Washington’s Palouse region. The collaborative efforts of Van Klaveren 
and Professor Donald McCool helped springboard WSU’s current erosion research. Van Klaveren, a licensed 
professional engineer in Washington, Idaho, and Wyoming, regards WSU as a “tremendous research institute” 
that provided him with the experience and credentials he needed to further his professional career. 
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The Center for 
Bioproducts and 
Bioenergy  

The Center for Bioproducts and 
Bioenergy (CBB) at Washington State 
University will serve as the research 
and development arm of the state 
to produce fundamental and 
applied research for all bio-sectors. 
Under the direction of Shulin 
Chen, professor of biological 
systems engineering, WSU 
will contribute to these efforts 
through scientific discovery, 
technology development, 
education, technology transfer, 
and extension outreach. In 
addition, the Department of 
Biological Systems Engineering 
will play an important role 
in addressing environmental 
concerns while building upon its 
historic strengths in innovative 
research. 

A recent study conducted 
by Chen’s research group 
discovered Washington has an 
annual supply of 17 million 
tons of unused dry biomass (a 
combination of remnants from 
harvested crops, forest residues, 
residue from crop processing, 
animal waste, and municipal 
solid waste). In order to utilize 
some of this biomass, Chen is 
conducting research to optimize 
an anaerobic digester design. The 
results could yield high-quality 
fiber and fertilizer, in addition to 
electricity, using the anaerobic 
digestion of animal manure. 

One of Chen’s major research 
aims gives industry an incentive 
to implement environmentally-
beneficial waste processing 
technology and similar processes.

Tapping the latent energy in 
biomass—for instance, burning 

the methane produced when the 
anaerobic bacteria in a digester
breaks down organic waste—could 
produce enough electricity to 
supply fifteen to forty percent 
of eastern Washington’s yearly 
residential consumption. 

However, selling methane for fuel 
by itself is hardly enough to make 
anaerobic digesters profitable, 
especially in places like eastern 
Washington, where electric power is 
relatively inexpensive.

The USDA Natural Resources 
Conservation Service provided 
$68�,920 to fund the research 
through its Innovation 
Conservation Grant Program. 

In addition, with the help of 
funding from the Paul Allen Family 
Foundation, the Washington 
Department of Ecology, the 
Washington Technology Center, 
and the USDA, Chen works on 

developing more efficient 
anaerobic digesters, while 
researching ways to make 
byproducts more profitable. 
For example, the fiber in 
dairy manure could be sold 
as a soil conditioner similar 
to peat moss after processing, 
and a precipitated solid called 
“struvite,” which is rich in 
nitrogen and phosphorus, 
could be used as a slow-
release fertilizer.

“It is not a question of if it 
can be done,” Chen says. 
“The technology is there. 
It’s a matter of reducing the 
associated costs.”

Washington State University 
and its research partners 
are well prepared to play a 
leading role in the nation’s 
efforts to develop clean 
and renewable bioenergy 
resources and technologies. 
Advancing the development 
and production of 
bioproducts promises a 

variety of benefits such as a reduced 
dependency on foreign oil, more 
environmentally friendly business 
practices, new jobs and business 
opportunities, and new markets 
for farmers, foresters, and animal 
producers. 

 

Graduate Student Spotlight 
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Subba Rao Gurram 
Ph.D. candidate, Biological Systems Engineering
Food engineering emphasis  

Subba Rao Gurram currently works on two projects that involve the 
nonthermal processing of food. Under the supervision of Professor 
Gustavo V. Barbosa-Cánovas, the first focuses on the improvement of 
yogurt characteristics using high hydrostatic pressure processing, and the 

second involves improving the viability of probiotics in yogurt through ultrasonification. In addition 
to his primary research, Gurram is also involved with apple juice processing and extending the shelf 
life of milk using pulsed electric fields. 

Gurram, who has been nominated for a 2007 Institute of Food Technologists (IFT) Fellowship 
Award, says that his decision to attend WSU was based on the University’s rich academic programs, 
the world-class instrumentation, the state-of-the-art research facilities and infrastructure that are 
indispensable for quality research, and the presence of distinguished and eminent faculty who share 
similar research interests.  

Gurram has received recognition for his work as a member of award winning product development 
teams, and serves as a student representative for the IFT International Division. After graduation, he 
plans to become a professor and hopes to “establish a strong research program in diverse areas of food 
processing.”   

William Johnson III
Ph.D., Engineering Sciences

William Johnson has always been fascinated with aquaculture. Prior to earning 
his doctorate, he owned and operated a successful aquarium service in Seattle, 
Washington. He eventually left the business to earn his master’s in fisheries 
resources/aquaculture at the University of Idaho, where he managed the UI 
Aquaculture Research Institute’s laboratories.  

Currently, Johnson’s research interests focus on aquaculture, agricultural 
sustainability, and discovering innovative ways to reduce environmental impacts. Under the 
supervision of Shulin Chen, Johnson developed a biofiltration and solids clarifier system for 
recirculating aquaculture systems (RAS). As a NSF/IGERT fellow in the Center for Multiphase 
Environmental Research (CMER), Johnson participated in diverse research and presented at national 
and international conferences. In addition, he served as a mentor to undergraduate researchers—an 
experience that allowed him to share his passion for aquaculture. 

Johnson is currently working as a postdoctoral researcher in the Department of Biological Systems 
Engineering and the CMER in aquatic toxicology of emerging pollutants, and continues his work on 
recirculating aquaculture systems. His future plans include finding employment as a professor and 
implementing interdisciplinary research that includes aquacultural systems design and management.         

Graduate Student Spotlight 
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Biological Systems Engineering 
PO Box 646120
Pullman, WA 99164-6120

Faculty
Gustavo V. Barbosa-Cánovas ................................................................ Food Engineering
Shulin Chen .......................................................................................... Biomass Processing and 
 Bioproduct Engineering
Donald K. McCool ................................................................................USDA Adjunct Faculty
Pius M. Ndegwa..................................................................................... Environmental Engineering
R. Troy Peters ......................................................................................... Land and Water 
 Engineering 
Francis Pierce ......................................................................................... Land and Water 
 Engineering
Marvin J. Pitts ....................................................................................... Food Engineering
Brenton Sharratt ....................................................................................USDA Adjunct Faculty
Claudio O. Stockle ................................................................................ Land and Water 
 Engineering
Juming Tang .......................................................................................... Food Engineering
Jeffrey Ullman ....................................................................................... Environmental Engineering
Joan Q. Wu ............................................................................................ Land and Water 
 Engineering

Staff
John Anderson ......................................................................................Administrative Manager
Bill Bowe ............................................................................................... Engineering Technician
Wayne DeWitt ....................................................................................... Engineering Technician
Vince Himsl ........................................................................................... Information Systems 
 Coordinator
Patricia Huggins ....................................................................................Administrative Assistant
Pat King ................................................................................................. Fiscal Specialist II
Jonathan Lomber .................................................................................. Laboratory Manager
Joan Million ..........................................................................................Administrative Assistant
John Morse ............................................................................................USDA Affiliate
Gail Poesy .............................................................................................. Fiscal Specialist I
Frank Younce ......................................................................................... Pilot Plant Manager


