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Engineering Grand Challenges, which were both achievable and 

sustainable to help people and the planet thrive 

(www.engineeringchallenges.org): 

•Develop carbon sequestration methods – algal biofuel production 

using wastewater as a nutrient source.   

•Manage the nitrogen cycle – sulfur oxidizing denitrification, N removal 

from stormwater and domestic, and agricultural (fish and livestock 

production) wastewaters.   

•Provide access to clean water – improving biosand filters for household 

treatment of drinking water in the developing world and biological 

treatment of perchlorate and nitrate contaminated groundwater.   

•Restore and improve urban infrastructure – decentralized wastewater 

treatment, low impact development for stormwater management, 

bioenergy from agricultural and municipal solid waste.   

Environmental  

microbiology 

Mathematical  

modeling 

Biofilm 

reactors 

http://www.engineeringchallenges.org/


Swine Manure Research 

Team (SMaRT) 

ANA 

digestion 

Pathogen 
removal from 

biosolids 

Liquid fraction 

Struvite  

Zeolite 
adsorption  

High in 
N, P, 
COD 

Hybrid IX  
Bio-treatment 

Algae 
biofuel 
production 

Nutrient 
recovery  

Nutrient 
removal 
and water 
reuse 

Biogas 



Shortcut N removal in Photo-SBR 
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T-SHAD: Tire-Sulfur Hybrid Adsorption 

Denitrification 
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Denitrifying Bioretention Systems 
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Sustainable Aquaculture 
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