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Waste management is the most important challenge facing animal production facilities today.  Factors such as increased costs, decreased environmental quality, and negative social perceptions mandate the development of new technologies that can effectively and efficiently treat wastewater from these facilities.  This project will quantify the ability of an ecological treatment system (ETS) to treat wash-water from a dairy facility. The efficacy of the system will be determined by monitoring water quality, pathogen removal, and the amount of biomass generated over eight months. Our long-range goal is to create an ETS that can treat and utilize dairy wash-water in a sustainable manner. 

ETS function by utilizing the natural abilities of living organisms to break down macromoelcules and metabolize organic nutrients typically found in wastewater. ETS have successfully treated and utilized municipal, septage and industrial wastewater with the creation of value-added products. ETS have never been applied to animal facilities, which typically have higher biochemical oxygen demand (BOD) than municipal wastewater and are larger contributors to nonpoint source pollution. This innovative research will provide the necessary preliminary data for a full scale on-site ETS for animal facilities, thereby providing farmers with a cost-effective way to treat their own wastewater.

The Waterman Ecological Treatment System (WETS) is composed of four replicate treatment lines that receive 750-1900 liters of wash water a day. Each treatment line has the following design: a closed anaerobic tank, an open anaerobic tank, two aerobic tanks, a clarifier, a wetland mesocosm, two aerobic tanks, a clarifier, and two wetland mesocosms. The tanks range in size from 155-gallons to 110-gallons, and the wetland mesocoms are 2-feet by 4-feet with a height of 1-foot. This cellular design will allow the quantification of each component’s contribution to water quality improvements. In the open anaerobic tank, strips of plastic mesh are used to assist in the trapping and settling of solids. In the aerobic tanks, racks on the water surface support vegetation and allow for the roots to be suspended in the water column, thereby providing surface area for microorganism growth. The plants used in the aerobic tanks are those with long roots and botanical value, such as cypress papyrus, purple taro and elephant ear. There is a feedback loop between the clarifier and the anaerobic tank, which selects for microbes with faster settling rates and reduces sludge accumulation by allowing more complete digestion of biosolids. To provide for a longer residence time the ratio of feedback flow to the overall system flow is approximately 3:1. The wetland mesocosms have a gravel substrate with vegetation dominated by rush, sedge, and willow. Results from this research will determine if ETS can provide an economically viable and sustainable treatment alternative for animal husbandry facilities.


