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From the Department Head  

 I am very pleased to share exciting news from our department since January 2019. Thirty four students 

in nine teams showcased their senior design projects on May 2nd. Dr. Tom Costello mentored three teams 

while Drs. Scott Osborn, Brian Haggard, Mark Christie, Kieu Le, Ben Runkle and Marty Matlock mentored one 

team each.  Natalie Von Tress, one of our 30 graduating seniors was selected as the “Most Outstanding Gradu-

ating Senior” in Biological Engineering and was recognized at the College of Engineering student award’s recep-

tion and graduation ceremony.  Laura Gray was recognized as the “Most Outstanding Peer-Mentor” in the Col-

lege of Engineering First-Year Experience (FYE) program and was also awarded the outstanding senior at the 

Arkansas section of American Society of Agricultural and Biological Engineers. She was one of two engineering 

“Razorback Classic” students recognized by the Arkansas Alumni Association and her faculty mentor is Dr. Ben 

Runkle.  

 Dr. Osborn, student club advisor, organized and accompanied 6 students to the ASABE Southeast Stu-

dent Rally at North Carolina State University in Raleigh in April. Three outstanding alumni were inducted in the 

Arkansas Academy of Biological and Agricultural Engineering (AABAE) on April 12th. They are:  Cory Scott (BS 

2005), CEO of DataScout, LLC;  Jessica Temple (BS 2007), Engineer Supervisor at Arkansas Department of Envi-

ronmental Quality (ADEQ); and  Rusty Tate (BS 2008), Project Manager at Garver Water Design Center.  Senior 

design teams and the student club officers made presentations at the Academy banquet. AABAE provides valu-

able support annually through scholarships, student membership in ASABE, travel for student competitions and 

student club activities. The AABAE is also engaged in helping us grow the departmental scholarships. We have 

made considerable progress towards endowing the Carl Griffis Memorial Scholarship, but are still short and 

would appreciate your support towards this goal. 

 On April 13th, Steve Danforth (BSAGE 1980) of Little Rock was honored as a “Distinguished Alumnus” 

and Kyle Kruger (BSBE 2005) of Norman, Oklahoma was recognized as an “Early Career Alumnus” of the College 

of Engineering. Drs. Scott Osborn, Yanbin Li and Tom Costello were presented with the departmental outstand-

ing Teaching, Research, and Service to Students awards, respectively, on May 

3rd. Distinguished Professor Yanbin Li and Dr. Ben Runkle were recognized for 

outstanding research accomplishments in 2018 at this College of Engineering 

meeting on May 3rd.  

 Please send us your news and updates and check us out at www.bio-

ag-engineering.uark.edu to learn about our programs, faulty, staff, and stu-

dents. Your continued support of our programs is deeply appreciated. 
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 Dr. Liang’s research project involves quantifying the impact of crop residue 

burning on ambient air quality in the Delta region of eastern Arkansas.  Arkansas pro-

duces a variety of crops, including rice, soybean, corn, wheat, etc. Field residue burn-

ing has been an inexpensive and popular practice to remove excessive residue after 

harvest as well as control weeds for 

next year’s crop. However, biomass 

burning is one of the primary causes 

of elevated air pollutants.  In the state 

of Arkansas, field burning activities 

occur spontaneously, with timing of 

fire depending on residue’s moisture 

conditions and farmers’ need to con-

duct field operations.  Therefore, the 

extent and impact of agricultural 

burning in the region is largely unknown.  In order to increase the awareness of environ-

mental impact and economic benefits from field burning, a group of agriculture stake-

holders lately developed a set of Voluntary Smoke Management Guidelines.    

 The objectives of this study are to simulate the impact of crop residue burning on 

PM2.5 concentrations using air quality dispersion modeling.  Liang’s team developed a re-

mote sensing approach to detect burned area and estimate the crop-residue burning 

emissions in the State of Arkansas.  Burned fields in spring and fall, corresponding to 

wheat and rice harvest, were 

determined using high-

resolution satellite images 

and ground-based infor-

mation. Particulate matter 

emissions from burned 

fields were used as emission 

input, together with metro-

logical parameters, to simu-

late the incremental con-

centrations at grid points in 

this region. Research is also 

ongoing in evaluating feasi-

bility of low-cost, portable 

particle sensors to assess 

indicative level of particu-

late matter at various loca-

tions across the Delta re-

gion.   

Dr. Yi Liang On the Impact of Crop Residue 
Burning on Ambient Air Quality in the Delta 

Detected burnt rice acres of 

NE AR using Landsat 8’s   

imagery dated 10/21/2016 
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Former University of Arkansas BAEG  

Post-Doctoral Research Scientist Begins Work at 
the University of California,  
 Former post-doctoral research scientist Kosana Suvočarev joined the Department 

of Land, Air, and Water Resources at the University of California, Davis in March 2019 as 

an extension specialist. Suvočarev worked with Dr. Benjamin  Runkle from 2015 to 2019. In 

the picture, Suvočarev can be seen installing meteorological equipment above an orchard 

crop canopy to assess the trees’ water use. 

Dr. Benjamin Runkle Studies 
the Reduction of Methane  

Emissions from Rice Fields  

 Rice cultivation contributes 

11% of the global 308 Tg CH4 anthro-

pogenic emissions, and Arkansas gen-

erates about half of the U.S.’s total 

rice production. One potential solu-

tion to the CH4 challenge is the Alter-

nate Wetting and Drying (AWD) irriga-

tion practice, which conserves water 

while reducing CH4 emissions 

through the deliberate, periodic introduction of aerobic soil 

conditions.  

 Runkle is researching the AWD method and related 

water saving strategies for rice production in Arkansas. His 

group’s paper is the first to report the impact of AWD on 

rice field CH4 emissions with the eddy covariance method. 

Runkle’s group is doing additional work on 10 different fields 

through a project funded by Unilever to encourage sustaina-

ble water use by its contributing rice farmers. The group is 

also studying four different water management strategies in 

a unique partnership with researchers at the USDA-ARS Del-

ta Water Management Research Unit in Jonesboro with 

funding from the USDA NRCS office in Little Rock. He also 

contributed to a synthesis of the greenhouse gas implica-

tions of different management practices in US rice produc-

tion. The synthesis work was recognized with the 2018 Rice 

Technical Working Group Distinguished Rice Research and/

or Education Team Award for “Advancing irrigation manage-

ment practices to achieve sustainable intensification out-

comes”. 

Dr. Jun Zhu recently received 

$457,011 from the USA/NIFA/AFRI 

Foundation Program to develop a 

sustainable treatment system for 

poultry litter. The long-term goal of 

Dr. Zhu’s project is to provide the 

poultry industry in the US a novel 

anaerobic digestion technology to 

treat raw poultry litter with mini-

mal water usage to produce not only renewable energy 

(methane) but also a valuable fertilizer that can be used 

on farm or transported away to other nutrient deficient 

areas at reasonable costs. The specific objectives of this 

proposal include 1) develop and evaluate a specially de-

signed anaerobic digester for loading solid materials and 

determine the operating parameters that matter most 

in biogas production and releases of magnesium and 

phosphate ions when co-digesting poultry litter with an 

external carbon source such as wheat straw; 2) develop 

and evaluate an electrolytic reactor with an anodic mag-

nesium plate to produce struvite from the anaerobic 

digester effluent to remove both nitrogen and phospho-

rus; 3) develop, evaluate, and compare a forward osmo-

sis and a membrane distillation process to further clean 

up the effluent from the electrolytic reactor so that it 

can be recycled back to the front for liquefying the feed-

ing poultry litter to the anaerobic digester; and 4) inte-

grate the whole lab-scale system to evaluate its perfor-

mance in treating poultry litter using the liquid anaero-

bic digestion technology.  

Dr. Jun Zu Receives Funding to 
Develop Sustainable Treatment 
System for Poultry Litter  



2019 Arkansas Academy of Biological and  

Agricultural Engineering Inductees  

Cory Scott 

Mr. Scott is currently the Chief Operations Officer and 

partner at DataScout, LLC, a software development 

company focused on web-based products that assist 

over 65 county, 15 parish, 6state agencies, 2 federal 

agencies, and over 500 private businesses. Mr. Scott is 

also a partner at Arkansas CAMA Technology, Inc. 

(ACT), a company that conducts appraisal work and 

software development for approximately 35 Arkansas 

counties and 13 parishes.  Mr. Scott is also a partner in 

Scott Ventures, LLC, a real estate investment company. 

Jessica Temple 

Ms. Temple is currently a licensed professional 

engineer working as an Engineer Supervisor at the 

Office of Water Quality at the Arkansas Department of 

Environmental Quality, where she supervises industrial 

storm water, regulated municipal separate storm 

sewer systems, and individual NPDES permitting 

sections.  

Rusty Tate 

Mr. Tate currently works as the Project Manager and 

Process Engineer at the Garver’s Water Design Center.  

While working at the Garver’s Water Design Center, he 

has worked on a variety of projects that evaluates 

wastewater treatment capacity and operations, designs 

and models biological processes, and handling solids.  

In addition to these design and construction 

responsibilities, Mr. Tate also serves as Garver’s 

primary biological modeler and has been involved in 

the development of several GPS-X process models . 



 

 

Arkansas Academy of Biological and Agricultural 

Engineering Scholarship  

Laura Gray 

Megan O’Hare 
 

Biological & Agricultural Engineering Scholarship  

Natalie VonTress  
 

Billy B. & Mildred V. Bryan Scholarship  

Kaden Belcher 

Katharine Campbell 

Lillie Haddock 

Bailey Keller 

Daisy Mota 
 

Division of Agriculture  

Isabel Arrocha Cordovez 

Issac Bertels 

Kanaan Hardaway 

Cady Puckett 
 

J.A. Riggs Tractor Scholarship 

Sarah Gould 

Lydia Huck 

Marilyn Pharr 

 

John W. & Trannye Odom White Scholarship  

Jacob Askey 
 

Mike & Yvonne Jones AABAE Scholarship 
 

McKenzie Gillit 

Clare Yurchak 
 

Xzin McNeal Endowed Scholarship  

Juan Arguijo  

Jennifer Bravo 

Evan Byrd 

Nicole Duncan 

Wesley Jones 

Mary Lawson 

Angel Meneses Castillo 

Thania Ramos 

(David) His-Cheng Su 

Chandler Trotter 

Trent Woessner 

Clare Yurchak  

Jacob Askey 

McKenzie Gillit 

Joe Steele & Hardy Croxton Scholarship 

Trent Woessner 

STUDENT TEAM: Mason Jewell and Wesley Wahls 

FACULTY MENTOR: Dr. Thomas Costello 

The research labs have significant annual electrical 

energy consumption. One end of the building has clear 

southern exposure.  The student team is exploring 

systems to harvest solar energy with photovoltaic 

panels to provide a renewable energy source to meet 

part or all of the center’s electricity needs. Detailed 

plans of the proposed system will be presented to the 

department with estimates of the costs and projected 

power production. 

Design of a Photovoltaic Power System for the University of  

Arkansas Biological and Agricultural Engineering Research Labs  

Biological and Agricultural Engineering Scholarship Recipients 

 

Class of 2019 Senior Design Projects 



 

Class of 2019 Senior Design Projects 

STUDENT TEAM: Katharine Campbell, Laura Gray, Tim Oliver, 

and Sarah Gould 

FACULTY MENTOR: Dr. Mark Christie 

A local bean to chocolate bar maker uses cacao beans that 

are sourced from farmers in several different countries. Each 

bean source has a unique flavor. The owners of the business 

would like to develop a way to brew a unique hot cacao drink 

that embodies these distinct flavors. The student team is 

exploring methods to extract the flavor from roasted bean 

fragments (nib) while retaining the contribution of cocoa 

butter to a unique mouth-feel. 

Design of Cacao Flavor Extraction Process to Enable  

Development of a Novel Hot Beverage  

Design of a Food Processing System for a Small Cooperative  

STUDENT TEAM: Guillermo Sanchez, Lillian Glaser, 

Bailey Keller, Zachary Morgan, and Samantha Pharr 

FACULTY MENTOR: Dr. Marty Matlock 

The State of Hawaii is promoting an expansion of food 

production on the islands to reduce the reliance on 

imported food.  On farmland vacated by large 

pineapple plantations, there are opportunities being 

developed for small farmers to grow fruits and 

vegetables for local consumption.  Produce must be 

sorted, washed and packaged before sale.  The student 

team is exploring ideas for shared infrastructure for 

these processes, with a focus on finding configurations 

that are sustainable and meet the needs of the local 

farmers. 
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Design of Low Impact Development Structures for Sustainable  

Stormwater Management for a Parking Lot Expansion at Gully Park  

STUDENT TEAM: Kristen Connelly, Lillie Haddock, Mary 

Lawson, Trent Woessner 

FACULTY MENTOR: Dr. Benjamin Runkle 

The City of Fayetteville Department of Parks and 

Recreation is expanding the parking area at Gulley 

Park. The student team is working with city engineers 

to incorporate stormwater runoff management 

structures that are intended to reduce peak flow, to 

decrease severity of downstream flooding potential 

(and streambank erosion), and to intercept 

contaminants from vehicles that are picked up in the 

first flush from the new lot. 

STUDENT TEAM: Meagan O-Hare, Jenny Jia, Gavin Heller, 

and Jordan Fisher 

FACULTY MENTOR: Dr. Thomas Costello 

A large retailer has numerous stores in Florida, Texas, and 

other areas in the U.S. where there may be potential 

problems with disease transport to people by mosquitos 

that are reproducing in wet retention ponds used to 

manage stormwater runoff. Using continuous monitoring 

of reservoir depth, plus awareness of local weather 

(storm) forecasts, and an ability to implement automated 

control of discharge structures in advance of large storm 

events, allowing maximum retention of the incoming 

water. The student team is working with the automated 

system’s designers and contract operators to develop new 

protocols to detect favorable conditions for mosquito 

reproduction, and then to initiate actions to disrupt the 

organism’s life cycle, thereby preventing reproduction and 

negating any disease vector actively associated with 

impounding. 

Design of Automated Actions to Disrupt Mosquito Life Cycles to  

Reduce Disease Vector Incidences from Stormwater Retention Ponds  



 

Class of 2019 Senior Design Projects 

STUDENT TEAM: Lydia Huck, Natalie Von Tress,  Zack 

Wofford, and Kaylyn Zuech  

FACULTY MENTOR: Dr. Scott Osborn 

A local craft brewer want to conserve water while 

minimizing energy use. The greatest water use is 

through a highly utilized plate heat exchanger. The 

student team is working with the brewery to analyze 

the heat transfer efficiency of the heat exchanger to 

determine if water usage can be reduced and a system 

designed to capture and utilize the discharge water. 

The overarching goal of this project is to reduce water 

usage and promote sustainable practices within the 

brewing process. 

Improvements to Water and Energy Sustainability  

in a Craft Brewery  

STUDENT TEAM: McKenzie Williams, Eli LaSalle, Jake 

Chavis, Christian Vaughn 

FACULTY MENTOR: Dr. Brian Haggard 

A local non-profit has asked the student team to 

develop plans to reduce turbidity in mined and 

abandoned topsoil pit. Reducing the turbidity and 

preventing sediment suspension will reduce sediment 

runoff into the White River, which is 303(d) listed  by 

the ADEQ as being impaired by turbidity. The inlet to 

the lake will be redesigned to prevent sediment 

suspension during storm events, and the applied  

dosage of a flocculant will be determined as a 

treatment to remove suspected sediment after storm 

events. 

In-Lake Sediment Management Through Inlet Design and  

Flocculation  
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STUDENT TEAM: Bella Boddicker, Maddie Oxner, Jaden 

Tatum, Connor Smalling 

FACULTY MENTOR: Dr. Kieu Le 

Retail garden centers have significant greenhouse areas 

as retail spaces to display plants, fertilizer, and garden 

supplies. The student team is working with a local 

retailer to develop rainwater capture infrastructure to 

provide irrigation water supply needed for daily 

watering of the plants. The options considered will 

utilize the rainwater to offset the need to use potable 

water for irrigation. This has sustainability implications 

for reducing water consumption and reducing the 

carbon footprint associated with the decreased volume 

of water treatment and conveyance  that will be 

needed. The designated systems will also improve the 

logistics and efficiency of water delivery from the 

storage to the individual plants. 

STUDENT TEAM: Jacob Askey, David Su, Priscila 

Morales 

FACULTY MENTOR: Dr. Thomas Costello 

A small local farmer uses hoop houses (single 

greenhouses) to extend growing seasons and enhance 

their production. The farmer uses natural or organic 

practices in production and this provides a niche 

market for the produce at farmer’s markets and for 

wholesale contracts. Low-cost water storage options 

and rainwater harvest mechanisms will be explored 

with the intent to minimize the use of potable water 

for irrigation. The farm includes a small existing pond 

and the students will analyze the local hydrology to 

assess the potential contribution from the pond to the 

irrigation water storage, in addition to rainwater 

capture from the roofs of the greenhouses. 

Design of Rainwater Capture for Irrigation of Retail Garden Plants  

Design of Rainwater Harvest and Storage to Meet Irrigation Needs 
of a Small Organic Farming Operation  



Jacob D. Askey  

Isabella Boddicker 

Katharine Beckwith Campbell 

Jeffery J. Chavis 

Kristen B. Connelly 

Jordan M. Fisher 

Lillian Glaeser 

Sarah Gould 

Laura Gray 

Lillie Haddock 

Gavin Heller 

Lydia Huck 

Congratulation to the Class of 2019! 

Undergraduates:  

Andrew Jewell 

Jenny Jia 

Bailey Keller 

Eli LaSalle 

Mary Lawson 

Priscila Morales 

Zachary Morgan 

Meagan O’Hare 

Timothy Oliver 

Madeline Oxner 

Marilyn Pharr 

Guillermo Sanchez 

Connor Smalling 

(David) His-Cheng Su 

Jaden Tatum 

James Vaughan 

Natalie Von Tress 

Wesley Wahls 

McKenzie Williams 

Trent Williams 

Trent Woessner 

 Zachary Wofford 

Kaylyn Zuech  



 

Scholarship Donation Opportunities 

Please accept my contribution to the following scholarship(s). My check for  

$          is enclosed. 

Billy Bryan Scholarship Fund $       

Joel T. Walker Memorial Scholarship Fund $        

Carl L. Griffis Memorial Scholarship Fund $        

Biological and Agricultural Engineering General Scholarship Fund  $    

    

Biological and Agricultural Engineering Student Support Fund $     

   

NAME:           

           

  __________________________________________________  

ADDRESS:          

           

  _________________________________________________  

REMIT PAYMENT TO: 

 

Dept. of Biological & Agricultural Engineering  

203 Engineering Hall 

University of Arkansas 
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