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Sustainable	Agriculture	
“We believe that food can be grown affordably, efficiently, and sustainably to feed a hungry world.”  

 
19th Annual School of Science, Engineering and Health Symposium 
Cassie Gehenio, Miggy Matanguihan, Josh Rosengrant, Jacob Wong 

We constructed 9 flood and drain systems, based off pre-
vious systems.  

These were used to run a sensiƟvity analysis, tesƟng 
flowrate, nutriƟonal source, and nutriƟonal concentra-
Ɵon. They determined the best set of condiƟons for their 
clients. 

The team designed energy efficient pump alternaƟves, 
like the burper pump, for their partners. 

The team built a sensor array that can monitor vital aqua-
ponics informaƟon from anywhere with an internet con-
necƟon. 
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The Sustainable Agriculture team designed aquaponics 
systems to help those struggling with malnutriƟon be-
cause of inferƟle soil. This resulted in fresh produce 
and fish for them to enjoy. Past work included reducing 
power consumpƟon and increasing system efficiency.  

Youth with a Mission 
(YWAM) in Hawaii aims to 
equip ChrisƟans to serve  
others in everything from  
agriculture to healthcare. 

 
 
 

  
 
 
 
 
 
Trans World Radio (TWR) 
ministers to communiƟes 
through ChrisƟan broadcasts. 
Their Benin system allows for 
two prototype tests in West 
Africa. 

The team made a sensor array that captures pH, dis-
solved oxygen, and temperature data and broadcasts it 
for remote viewing.  The system is expandable for up to 
six addiƟonal sensors.  The sensor array also features an 
easy sensor recalibraƟon program. 

 This year, the team constructed 9 aquaponics systems. 
They were based off previous flood and drain systems, 
and built over media beds that were remade to be water 
basins. These were used to run a sensiƟvity analysis.  
 They also made pump alternaƟves, like the burper 
pump, which uses air to move water, instead of mechani-
cal parts.  

Fig. 1: Burper pump opera on 

The Sustainable Agriculture Team  



▌Disclaimer 

The work presented in this document has been provided solely for educational 
and edification purposes. All materials are composed by students of Messiah 

University and are not certified by any means. They do not constitute 
professional consultation and require the examination and evaluation by a 

certified engineer through any product development process. The contents 
documented are the produced work by the student design team but do not 

necessarily represent the as-built or as-assembled state of a complete and 
tested design; faculty, staff, and other professionals involved in our program 

may have augmented the student engineering work during implementation, 
which may not be recorded within this document.  

Messiah University, the Collaboratory, nor any party related to the composition 

of this document, shall be liable for any indirect, incidental, special, 
consequential, or punitive damages, or any loss of profits or revenues, whether 

incurred directly or indirectly, or other intangible losses, resulting from your 
access to or use of the provided material; any content obtained from the 

provided material, or alteration of its content. 
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