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Abstract: AguaClara is a project in school of Civil and Environmental Engineering at Cornell University that is improving drinking water quality through innovation, research, knowledge transfer and open source engineering. The main goal of our project is the design and construction of water treatment plants with careful consideration to the implementation and integration of these plants into the communities in which they are built in. Our plants are gravity powered and made almost completely out of local materials. The design algorithms are structured to be scalable and replicable. These two factors combined with very simple designs make Aguaclara plants physically sustainable. Thus far, we have designed and consulted on the construction of four fully functioning water treatment plants in Honduras. The plant in Marcala was designed to retrofit a pre-existing plant in a project lead by the National Rural Water Association. Beyond the physical design and construction of water treatment plants, the AguaClara project also focuses on knowledge transfer. This allows the receiving communities to be self sufficient and sustainable in plant maintenance and operation. Our plants are built with local labor, with attention paid to educating plant operators and residents about the technology. AguaClara is currently partners with Agua Para el Pueblo(APP); this regional partner aids in site selection, construction and organization in Honduras. 
Introduction and Background: Aguaclara Project was initiated by Dr. Weber-Shirk who identified a significant global challenge that was not being met. He developed a solution with an approach that relies on open source engineering, strengthens communities, and capitalizes on the inventive capabilities of university students. He helped students identify the technology gaps that were preventing the dissemination of municipal scale water treatment plants and then guided the students to invent new technologies and to create new mechanisms for sharing those technologies with the global community.
Approach / Experimental: AguaClara projects core value lies on its commitment to open source engineering and making technology designs freely available to reduce the traditionally large engineering cost of construction. The designs are developed based on a combination of fundamental fluid mechanics and ongoing research, for hydraulic floculators that are economical to construct. AguaClara team has invented a gravity-powered flow control module that delivers a constant flow rate and that is adjusted simply by raising or lowering a flexible tube. AguaClara designs although sophisticated in process are simple to use and can easily be repaired/replaced by plant operators.
Results and Discussion: Many of the AguaClara innovations have already been adopted for practical use. The vertical flow flocculators, shallow sedimentation tank designs, and flow controllers are in use in three of the AguaClara water treatment plants in Honduras that together serve approximately 11,000 people. The water treatment plant at Ojojona was the first plant that incorporated many of the AguaClara innovations. The next facilities at Tamara and Marcala were improved with the addition of a roof and building enclosure to make the plants easy to operate in the rain, to protect the plastic components from sunlight, and to provide security. 
Summary and Conclusions: We anticipate a very high demand for robust, energy efficient, water treatment technologies given the combination of a large and unmet need for safe drinking water, the increased demand due to population growth and urbanization, and the need to replace aging infrastructure. To meet our goal of eventually providing the designs for 1,000 water treatment plants per year, we are developing a design tool that will make it possible to deliver customized, detailed designs to partner organizations over the internet. 
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