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ABSTRACT About 25% of all food prepared in the US is wasted, most of which is 
currently disposed in landfills.  As a more sustainable alternative, anaerobic digestion can 
extract energy contained in food waste in the form of biogas. Slurry from digestion 
contains high BOD, solids, ammonium and phosphorus that must be managed. An 
ecological treatment system (ETS) was constructed to remove some pollutants (BOD and 
SS), while conserving nutrients (N and P) as algal growth media, and producing 
harvestable value-added plants. The ETS consisted of two parallel vermifilters, a settling 
tank, and a vegetated aerobic reactor. Waste slurry for experiment came from a food 
waste anaerobic digester. To begin to develop empirical equations for ETS design, 
treatment efficiency was tested with 3 different hydraulic retention times (HRT):  100 
days (d), 25d and 12.5d. Vermifilters, settling tank and vegetated aeration tank 
contributes to 20%, 8% and 72% of HRT, respectively. Under long HRTs (100d), BOD, 
SS and ammonium was removed at 99.5%, 99.0% and 99.8% rates.  25d HRT resulted in 
BOD, SS and ammonium was removal rates of 90.4%, 94.0%, and 92.0%. Short HRT 
(12.5d) test will be completed in December 2009. For purposes of post-treatment 
fertilizer use, 25.9% to 43.7% of removed ammonia was converted to nitrate in the ETS, 
and 4.9% to 12.8% of phosphate was maintained in the effluent. Chlorella algae were 
used to test effluent as algae growing medium; algal growth rates were high. Decorative 
plants such as Narcissus, Cyprus papyrus and Chlorophytum comosum were harvested 
from the aerobic reactor; tomato and blueberry plants displayed shoot growth, but did not 
fruit during the study period. Earthworms and worm compost were harvested from the 
vermifilters. This experiment shows the potential of ETS as a viable component for 
decentralized waste reuse and organic community gardening. 
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