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Dear Potential Sponsor:

Thank you for your interest in the Cornell University AguaClara Project. AguaClara is a project in Civil and Environmental Engineering department with a mission to research and design replicable water treatment systems. These designs are being and will continue to be built in Honduras to bring cleaner drinking water to the nearly 1 billion people who do not have access to it. 

With our designs, partner organizations such as Agua Para el Pueblo have been able to build four water treatment plants in Honduras from local materials and labor. These four AguaClara plants provide safe drinking water to over 13,000 people. 

Sustainability is the reason we are able to provide these municipal water treatment plants in the global south. The plants are gravity powered and built on site. In order to ensure long term sustainability and success, we partner with local institutions who build, operate, oversee and monitor the water treatment plants. 

Our AguaClara team works very hard to design these water treatment plants and make the world a safer place to live. However, none of this is possible without the support of the community and local organizations. Support of the Cornell University AguaClara Project Team is an investment towards the greater good and safety of people all around the world. Already, our project has made four communities a safer place to live for over 13,000 people. Yet there are still many more to be helped. Your contribution provides the team with the ability to research and develop new deigns and to carry out our vision for safer drinking water around the globe. We invite all interested parties to join us in our mission and be a part of the substantial difference that we are making in people’s lives.  

In this package you will find:

(fill in here)

We hope that you will help us in our mission by becoming a sponsor and a partner of the AguaClara Team. Please keep in mind that every donation is tax-deductible and that we are a non-profit group. 

We also encourage you to visit our website at www.aguacalara.cee.cornell.edu for more information about our team.

Thank you for your generosity and support.

Sincerely,

The AguaClara Team

220 Hollister Hall

Cornell University

Ithaca, NY 14853

Contact Person: Monroe Weber-Shirk

Email address here

607-255-8445
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AguaClara is a project in Civil and Environmental Engineering at Cornell University that is improving drinking water quality through innovative research, knowledge transfer, open source engineering and design of sustainable, replicable water treatment systems.
Project Description

Motivation

Diarrheal diseases from easily preventable causes claim the lives of approximately 5,000 young children throughout the world every day. According to UNICEF, sufficient and better quality drinking water and basic sanitation could reduce this toll dramatically. One of the causes of waterborne disease is the distribution of untreated surface waters as drinking water. Point of use and municipal scale treatment schemes are two potential solutions. In recent years, conventional municipal water treatment and supply systems have been seen as an unsustainable and expensive strategy for providing safe drinking water in low-income communities in underdeveloped countries.  This conclusion is based on the failure of conventional technologies, developed for use in the first world, that have been inserted in third world settings, which lack ready access to supply chains, trained technicians, and sufficient capital. More specifically, the lack of empirical experience or a theoretical basis for the design of hydraulic flocculators for small scale communities (of less than 50,000 residents) has forced a reliance on simplistic designs using electric power and imported components. So far, no technology has been available for gravity-powered dosing systems that could be calibrated and easily used to deliver chlorine and aluminum sulfate.
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However, the AguaClara team believes that clever, innovative technology can circumvent these obstacles and make municipal scale water treatment using the gravity-powered processes of flocculation, sedimentation, and chlorination a viable solution.

Our Niche

We have identified a niche where traditional systems have failed. Point of use systems do not work past nearly clean water. Conventional water treatment is too expensive for small communities.

Our Strategy: Open Source Engineering

We anticipate a very high demand for robust, energy efficient, water treatment technologies given the combination of a large unmet need for safe drinking water, the increased demand due to population growth and urbanization, and the need to replace aging infrastructure. The AguaClara team is committed to open source engineering—making technology designs freely available thus reducing the traditionally-large engineering cost of construction and easily accessible online—as one tool to help disseminate the technology. 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. 

The designs are developed based on a combination of fundamental fluid mechanics and ongoing research, for hydraulic flocculators that are economical to construct.  In addition, the 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. Although the AguaClara design process is sophisticated, the resulting designs are simple and use components that can easily be repaired and replaced by plant operators.

Who is involved?

Program Director and Associate Professor at Cornell University, Monroe Weber-Shirk leads the multidisciplinary project team in its efforts to expand the knowledge base of sustainable water treatment technologies. His experiences living and working in Honduras during his early years cultivated the connections that led to our partnerships with APP and IRWA. AguaClara is a result of his realization of his and our capacity to meet the need of affordable, sustainable community water treatment.

About 40 students support the research, design, and outreach activities of AguaClara through service learning. We have seven laboratory based research groups and one computational research group investigating and refining water treatment technologies. The design team works to create the unit process and hydraulic algorithms, as well as to evaluate different plant layouts. One PhD, 10 Masters of Engineering, and two Masters of Science students are dedicated to the project. For undergraduates who do not already have AguaClara as a focus for their thesis or MEng Project can retake the course as many times as they wish. Most students who join the team continue to contribute for many semesters. Student groups visit the plants to see how better to adapt research to the local needs. After graduation students have the opportunity to apply for an internship in Honduras. 

Interns live and work in Honduras as direct employees of our Regional Partner, APP.

Regional Partners work with AguaClara-Cornell and individual communities in every AguaClara project. Our current partner is Agua Para el Pueblo (APP), a Honduran non-governmental organization. Regional Partners are organizations of engineers and technicians who take the lead role in choosing communities based on water quality deficiencies and, equally importantly, on community assets such as organization, ability to maintain qualified operators, and financing purchase of chlorine and aluminum sulfate. They are responsible for developing the structural elements of designs, and oversight of construction, operation of the plant for 3-6 months to demonstrate that the technology is effective, train operators, transfer ownership of the plant to the local municipality or water board and monitor, review, and follow up on continued performance. Feedback gained from the performance of the plants is used to direct the research agendas. Our ability to scale up will depend on the development of strategic partnerships who can implement our technology.

Communities in the towns benefit most directly from better, safer water to drink, eat, and clean with. Added benefits are the creation of the job of a fontanero, or a plant operator. AguaClara is proactive in involving and requiring the employment of women at the water treatment plants. 

Communities at home are enriched by the outreach done at Cornell to teach children and adults about water treatment through demonstrations given at local schools, youth organizations, professional conferences, and alumni reunions.

Donors, primarily the SanJuan Foundation, have supported every aspect of the AguaClara project. With decreasing construction costs of plants, we expect that communities will soon be able to self-finance their plants, eventually eliminating the dependence on donations.

What will it cost?

There are many aspects of the project that you might be interested in funding, including research at Cornell and the construction of plants in Honduras.

Although each plant has its own cost that directly depends on its size, the cost can be inferred from that of other plants such as one in Tamara. The rule of thumb is that AguaClara plants cost about $20 per person for construction and $2 per person per year for chemical and operator costs. New designs show promise to break this $20 barrier by eliminating the chemical storage platform. Below is a breakdown of the construction budget for the Tamara water treatment plant.

Sample budget from Tamara project:

	Tamara Project total Budget
	$74,144

	Population served
	3,500 people

	Cost per person
	$21.18


	Budget breakdown: 

	Construction materials and unskilled labor
	$23,104

	Local engineering costs
	$20,448

	Material transportation costs
	$13,375

	Direct project travel/administration expenses
	$6,040

	Community contribution (labor, sand, gravel, wood)
	$6,007

	Training, educational and community materials
	$2,620

	Two months chemical supply
	$2,550

	Total expenses
	$74,144


How do we measure success?

For individual plants success is recorded by the operators’ logs, where they record the turbidity of the influent and most importantly effluent waters. AguaClara has already proven to be successful at treating turbid surface water on the municipal scale. Working with Agua Para el Pueblo, a Honduran NGO, AguaClara has designed water treatment plants that are working effectively and providing safe, clean water to 2000 people in Ojojona, and 3500 people in Tamara (sponsored by Rotary and the Sanjuan Fund) Honduras. Our largest design to date is a 2000 L/min plant in Marcala (sponsored by IRWA with construction supervision by IRWA and ADEC and serving 5400 people). 

In the future we hope to gather health statistics to create a concrete correlation between cleaner effluent and fewer cases of diarrhea in the community. This could prove unrealistic because it depends on the records attained before we are introduced to the communities. Therefore, we base our assumption of improved health on the feedback from the individuals in the community who receive the treated water.

We measure our overarching success by the number of people we reach. With the construction of our next plant in Cuatro Comunidades, we will have help 15,000 people. Our goal is to double that in the upcoming year. Our future success will be measured by our spread to other Latin American countries and ultimately other continents.

What is the Demand for AguaClara Plants?

Our estimate of the demand for robust, energy efficient water treatment technology is based on a combination of the large unmet demand for safe drinking water, the increased demand due to population growth and urbanization, and the need to replace aging infrastructure. A conservative estimate of the unmet demand for safe drinking water is that globally, one billion people are currently without access to an improved water supply (figures for 2004) and an additional number of those with improved water supply do not have access to safe water.

Improved water: Improved water is defined by the World Health Organization as household connections, public standpipes, boreholes, protected dug wells, protected springs, and rainwater collections.  Unimproved water sources are unprotected springs, unprotected wells, vendor-provided water, tanker truck-provided water, and bottled water.  Inclusion of household connections in the list of improved water sources without regard for the source of that water has led to a gross overestimation of the number of people who have access to safe water. Given these definitions, untreated surface waters that are piped to homes count as an improved water supply and thus are classified as safe for the purposes of the millennium development goals. However, for our estimating purposes, we are considering those people with access to piped but untreated water as lacking safe water.  

Assumptions: To create a very rough estimate of the global demand for the AguaClara technology, we make the following assumptions:

· Over one billion people currently lack access to safe water

· 25% of people live in communities with populations between 1,000 and 50,000 

      (as is the case in Honduras)

· 25% of communities use surface water sources

Result:  Approximately 100 million people currently need AguaClara water treatment plants. If we further assume that our goal is to meet this demand in the next ten years and that an average of 12,000 people rely on each water treatment plant, we conclude that we must build approximately 1,000 plants per year!  However, this estimate does not include population growth or the need to replace aging infrastructure.

How do we Grow from here?

Expansion: Our goal is to address municipal water treatment for 125 million people at a cost of or below twenty dollars per person. In addition to looking to the donor community for funding, we are also considering other potential revenue streams. These potential sources include grants in the form of government funding channeled through the municipality or water board, or grants provided by donors and aid foundations. Institution of user fees is another funding option under consideration. This may include expendable commodity contracts, community fundraising, or loans to communities that would be paid back over a period of five to ten years.

The goal is to get costs low enough so that communities can self finance the AguaClara plants. Our goal is to spend the next several years working exclusively with APP while we optimize the design of the treatment plants and while we provide APP with training so they can eventually build the plants without our help. There are many thousands of communities throughout Latin America that have untreated surface water and thus there is an excellent opportunity to continue building AguaClara facilities. We anticipate establishing new partnerships with organizations in other regions that also have inadequately treated surface waters used as drinking water. Our long term goal is to spread this technology globally.
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