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Executive Summary

The AguaClara project provides potable water to over 15,000 people in Honduras.  Through their research teams at Cornell University, the team experiments with different techniques to filter out floc (meaning anything that can dirty up water).  However, the team only has access to a plant built in a laboratory setting with water that is “dirtied” by researchers.  The team uses “open-source engineering,” meaning that they will not copyright any finding or design developed for the project in the spirit of plant construction.  They also post all of their findings, designs, and algorithms on their website:  https://confluence.cornell.edu/display/AGUACLARA/Home.  

Dr. Monroe Weber-Shirk founded the AguaClara team in 2004 in order to improve the ability to design clean water plants while removing the traditional obstacles that keep engineers from communicating their work from one another.  The AguaClara project has dedicated itself to meeting the Millennium Development Goals set out by the United Nations for clean water access.  The team dedicates itself to communicating with foreign agencies like Agua Para el Pueblo in Honduras as part of its desire to put clean water development in the hands of the communities the plants serve.

The AguaClara team needs to build a full scale Pilot Plant in order to effectively study the effects of filtration first hand, using real world pathogens from a local lake.  These pathogens such as diarrhea causing bacteria like E. Coli, are responsible for “billions of deaths of children” according to a recently released study conducted by United Nations water treatment experts.  According to that same report half of the world’s population lives exposed to some of these pathogens due to a lack of access to clean drinking water, with over a billion people having no safe access at all.


Currently, the AguaClara team’s real world data comes from information collected from the plants already built in Honduras.  While the team continually improves its design with each new plant, we could greatly improve future designs with information coming directly from a local research plant.  The construction of the Pilot Plant would save the team time and money, greatly reducing the number of engineers needed to fly from the United States to Honduras to examine issues in construction as well as in document translation from Spanish to English. 


The Pilot Plant will be located close to Cornell University and will use water directly piped in from a local lake.  Two Cornell researchers from the AguaClara team will operate the plant year-round; with regular maintenance, the plant will operate indefinitely.  The Plant is estimated to cost $50,000 with a possible increase in price possible due to the use of a contractor.  AguaClara has already opened four plants in Honduras, with plans to open a fifth in 2009.  The project has received over $300,000 in research funding since its start in 2005.

Statement of Need
The AguaClara team estimates that over 100,000 people globally live in communities between 1,000 and 50,000 that use piped turbid water that is not treated.  The AguaClara team has pledged to help meet the Millennium Development Goal (MDG) set by the United Nations.  MDG goals aim to cut the portion of the population that does not have access to safe and sustainable drinking water by half.  This in turn would benefit other MDG’s for reducing infant mortality rates.  The team estimates that over 5,000 children die each year due to diarrhea, caused by the E. coli bacteria consumed through unclean drinking water.  Each year over 25,000 children globally, die of some form of water-borne illness.  This problem is easily solved with safe and reliable access to clean water.  Flocculation and sedimentation removal techniques developed by the AguaClara team allow chlorination to effectively kill the bacteria in towns operating the AguaClara plants.

As of today, the team has built four plants in Honduras with the cooperation of Agua Para el Pueblo (APP), an NGO based in Honduras.  The newest plant, set to be completed by April 2009, is being built in Cuatro Communidaes, Honduras.  This new plant is being built at the behest of APP and will feature the newest innovations learned from the construction of previous plants that will both increase effectiveness and reduce the price of construction to under $20 per person served.  The AguaClara team is committed to open-source-engineering meaning that any designs or research breakthroughs will not be copyrighted in order to allow a global expansion of clean water without government restrictions.  Unless designs are shared across boarders, the Millennium Development Goals can never be reached.  The Cornell University team has access to better resources than most of the countries not meeting the United Nation’s clean water standard, and through this commitment to sharing knowledge these resources can be shared globally.  

The plants are designed to work mostly on their own, needing minimal supervision from staff that is easily trained.  AguaClara foresaw the problem of building plants in countries where electricity and most forms of available energy are not available.  In order to solve this problem while ensuring the construction of plants, AguaClara has designed all of their plants to use no electricity or porous media filtration, as doing so would increase overall all costs, adding to the items needing to be replaced over time as well as potentially jeopardizing the effectiveness of the plant over time.

The social connections established by AguaClara have allowed the program to begin preliminary construction plans on three more plants as well as allow for the construction of a Pilot Plant in Ecuador.  These improvements further Aguaclara’s goals of expanding the project throughout Latin America and the globe.  As far as AguaClara knows, no other organization has been able to reach out to engineers all over the world to actively gather actual feedback on plant construction.  The construction of a plant also allows team members to educate the villagers about conservation.  In fact, a common practice with the construction of a new plant for the visiting team members (who are there for inspection or education concerning modifications) to hold a village-wide clean-up where the children of village help pick up the trash from the floor, and are later rewarded with candy.

 The AguaClara team strives to make an effort to involve local and national governments when building a new plant in order to make the construction of a plant a community concern.  AguaClara aims to develop a sense of ownership and responsibility in the hands of the people the plants are serving.  Once a plant is built, it is primarily owned and run by the communities it serves, having Cornell engineers check on it only once a year in a purely external capacity.  Once a plant is built, AguaClara team members will only retouch it to add improvements or if it recieves a maintenance request from members of Agua Para el Pueblo. 

Without the construction of clean water plants, villagers must walk long distances to neighboring communities to obtain clean water, and this is the best-case scenario.  Most villages without access to clean water have no option other than to drink the water as is.  This leads to higher infant mortality rates and an array of other health effects of water borne illness.  AguaClara empowers villages, sponsoring cleanup programs, expanding global sustainability with each summer visit by Cornell engineers.  The plant workers are villagers themselves whose salaries are being paid for by an NGO assigned by the government.  By having the villagers work at the plants, the villagers feel a sense of responsibility for their own well being.  All plant workers are paid minimum wage and in some cases, the NGOs have built homes built for the plant workers and their families.

AguaClara members also empower engineers in countries where plants are built by educating them through the translation of documents and through informational sessions where Cornell University engineers explain and teach this new technology.  The AguaClara team wants to share in the knowledge and experience they have learned from the opportunity of living and studying in a first world nation.  However, since the salaries of these Cornell graduates and employees abroad are tied to plant construction, this knowledge transfer can only occur with a new contract.

With each new plant, more is learned and that knowledge is applied to the next plant built.  While other organizations target clean water treatment, AguaClara has both the resources and capability to perform research and plant construction on a continual basis.  Since AguaClara is situated and funded in part by Cornell University, the team has access to some of the most sophisticated equipment possible, and using the machine shops, they can render and construct improvements to the plant, meaning that theoretically, they have no limitations.  The construction of the full scale Pilot Plant will allow AguaClara to implement new changes on a full scale before they reach treatment plants abroad.

Project Description

Objectives:


The construction of the Pilot Plant will yield water with a turbidity of significantly less than 1 NTU while allowing for the implementation of new construction materials that can reduce the cost of construction below $20 per person served.  The data applied from the Pilot Plant will greatly reduce the need for visits from Cornell engineers and speed up production of new plants abroad allowing the AguaClara project to reach beyond the 15,000 people already served.  The design improvements from the Pilot Plant will be implemented first as modifications to the existing plants abroad, and then as an entirely new plant design.  After these modifications are made visiting team members or engineers from Agua Para el Pueblo will assess the reduction in turbidity in the older plants as well as reevaluate the effectiveness of each plant.  Due to the open source engineering adopted by the team, the Pilot Plant will allow for faster distribution of design improvements to organizations around the world using AguaClara’s plans without having to wait for tests conducted on a full scale in Honduras.  This can potentially allow for the construction of new plants with brand new modifications, instantly reflecting the benefits of new designs from the Pilot Plant.

Once funded, construction of the Pilot Plant will take no more than one year.  The plant may be completed earlier if a contractor is used to build the plant.  This decision will alter the cost of the plant itself and require significantly more funding.  The Plant is designed to treat raw water with a turbidity ranging from 1 NTU to over 500 NTU (this is above the capacity of the most advanced plant built thus far), and will treat it to less than 1 NTU.  Also, in keeping with previous plant designs and requirements of the AguaClara program, the plant must function without using electricity or porous media filtration.  This plant will provide the framework for expanding the project beyond communities of 100,000 people globally.  No more than two plant engineers will operate this plant at any given moment reflecting the current training standards for plant construction.

Methods:


The Pilot Plant construction will depend on the amount of materials able to be built in the machine shops at Cornell University.  Once that is determined, outside contractors will build the rest of the necessary parts and supervise the facility construction.  After the facility is completed, the AguaClara team will apply new materials and methods for flocculation and sedimentation to the new plant after they are rendered on MathCAD and tested in the small-scale facility inside Hollister Hall.  The use of MathCAD and other forms of rendering software by the team itself will ensure that that AguaClara receives the plant they would like.  This saves time and money since it will forgo the fees of an outside designer.  Once something is to be tested, the renderings will be passed on to the machine shops for construction; once constructed the plant will be drained and the new pieces installed.  

The plant will then be able to pump water directly from local lakes.  The lake water has a higher turbidity and allows for real world treatment.  A great advantage of the full-scale plant is that it will be able to treat organic material whereas the small-scale facility can only be tested using clay as a contaminant.  Once the data of filtration is gathered and sent back to the lab in Hollister, the information can be applied to the newest construction plans without having to test innovations for the first time abroad.  MathCAD renderings will first be used to theoretically test any modification to be tested in the Pilot Plant before a tangible working model is built and installed in the facility.

No more than two trained “Plant Engineers” will run the plant at any given moment.  These team members are typically more qualified than the employees abroad since they are also responsible for gathering and relaying data to the research team in Hollister, but they are also charged with ensuring that local employees with minimal training can maintain the new innovations.  Dr. Monroe Weber-Shirk, founder and leader AguaClara is charged with choosing these plant engineers and overseeing all activities at the plant.

Evaluation:


Computers and engineers relaying data to the small-scale facility in Hollister will measure the effectiveness of the new plant.  However, ultimately the most important evaluation of the plant’s success will come from the engineers working abroad in Honduras who can record how much more water the new plants can take while maintaining the same level of treatment.  The cleanliness of the water will be measured in NTU, anything above 1 NTU is considered unsafe by the AguaClara team.  Dr. Monroe Weber-Shirk will have access to all of the reports concerning the plants operation and will be charged with analyzing the evaluation of the readiness of the Pilot Plant by the AguaClara engineers.


The plant can be constantly remodeled allowing it to test different methods of treatment while having the data evaluated using the same computers and engineers already present.  The nearly infinite number of design modifications from MathCAD renderings for the new plant ensures that many successful designs will come of it.  The MathCAD renderings chosen as potential improvements will go through theoretical testing on computers through open and closed source programs used by the AguaClara team as well as a small-scale test in the AguaClara lab before construction and implementation into the full scale Pilot Plant. Since the plant uses no electricity or porous media filtration techniques, modifications in slope angle (which can greatly influence flow rate and sedimentation) comes at no cost.

Sustainability:


The Pilot Plant is a nearly self-sufficient and the cost of construction will provide for nearly limitless permutations in design, as many materials are recycled back into the plant in some way.  Any future expenses will come in the form of research and will be attributed to the research budget.  The most urgent contribution needed is geared towards the plant construction, since the team must use most of its other sources of funding for research (once the plant is built, those research funds will be applied to projects being run inside the Pilot Plant).

Currently AguaClara functions with a $200,000 grant from the Sanjuan Foundation for research as well as a $70,000 grant from Rotary Clubs for on site plant construction, as of current, none of these funds have been directed towards the new Pilot Plant.  The AguaClara team has a subgroup dedicated to fundraising and is constantly in contact with notable Cornell University alumni as possible sources of funding.  However, most of their funding comes from the pursuit of National Science Foundation grants and through grants offered by other organizations seeking to fund water-sustainability and environmental awareness projects.

Organizational Information


Dr. Monroe Weber-Shirk founded the AguaClara program in 2004 after Jacobo Nunez, the head of the Agua Para el Pueblo asked Dr. Weber-Shirk for assistance in removing turbidity from surface waters commonly used as water supplies. Dr. Weber-Shirk knew conventional solutions to surface water treatment, but he also recognized those solutions would not be robust or sustainable for small communities in Honduras. He began researching alternatives and discovered significant technology and knowledge gaps that made it difficult to design efficient small-scale community water treatment systems.  He determined that it would be virtually impossible for an engineer to build a new water treatment plant based on the available guidelines.  It was through this frustration, that Dr. Monroe Weber-Shirk developed “open-source engineering” and started AguaClara.


The program is organized into three groups (Design, Research, and Outreach), with each group containing subgroups that are delegated to specific mini projects.  Each group is led by a returning member who answers to Nicole Ceci, a graduate student at Cornell University who functions as a liaison between the groups and Dr. Weber Shirk.  The team also has members in Honduras working with Agua Para el Pueblo who are charged with overseeing construction of new plants as well as relaying issues across boarders.  The AguaClara team is determined to reach as many people as possible, and they expect to go well beyond the 15,000 already directly benefiting from their work.

Conclusion


AguaClara aims to provide clean water to people all around the world while empowering engineers and communities through their refusal to copyright findings and research designs.  The construction of a new Pilot Plant will catapult their mission allowing them to perform full-scale tests of design improvements in US labs using the sophisticated equipment provided by Cornell University.
Budget

Project Budget

	Materials (concrete, pipes, electrical)
	$28,579.99

	Construction Labor
	$5,510.49

	Engineer and Technician
	$13,964.64

	Transport (personnel and materials)
	$3,686.61

	Operator Training
	$991.08

	Administrative
	$6,351.22

	Total
	$59,093.03


Organizational Budget

[image: image1.png]INDIRECT COSTS:

7/1/07-6/30/08 7/1/08-6/30/09

All Grants FY 2008 FY 2009
On-campus research 59% 59%
Off-campus research project 26% 26%

Subcontract 59% of first $25,000

Exclusion from indirect costs:

Tuition (in proposal, should be referred to as "GRA exclusion"). Student Health Insurance.
Capital Equipment (value of $5,000 or more/unit, with useful life of at least 2 years)

Policy website: http://www.policy.cornell.edu/CM_Images/Uploads/POL/vol3_9.pdf

FRINGE BENEFITS: FY 07-08 FY 08-09
Faculty AY & Summer 33.0% 33.0%
Staff 33.0% 33.0%
Visiting Academicians* 10.00% 10.00%
Visiting Academicians™* 33.0% 33.0%
Research & Postdoc Assoc 33.0% 33.0%
Students 0% 0%
*Services either less than half time or less than a full semester or both.
**Services greater than half time or at least a full semester or both.
Note:
All salaries must have fringe benefits included in proposals except students.
Secretarial support can no longer be budgeted on Federal grants unless detailed
documentation and a justification is included.
GRAD. STUDENT SUPPORT TUITION & HEALTH INSURANCE:

FY 07-08 FY 08-09
TUITION 32,800 29,500
1/2 TUITION 16,400 14,750
HEALTH INSURANCE* 1,434 1,514
GRAD. STUDENT SUPPORT AY & SUMMER STIPEND:
CEE AY STIPEND 20,500 21,210

CEE SUMMER STIPEND 7,732 7,964

GRAD STIPEND 28,232 29,174
Full-time student on non-grant funds 62,466 60,188
Full-time student on grant funds 46,066 45,438

Research accounts, please budget half of the full tuition charges.
Please refer to grad tuition policy at http:/www.univco.cornell.edu/policy/GT.html.

Undergrad stipend for summer 10 hr per week for 8 weeks)
920.00
Pl

Postdoc

NOTES:

All personnel costs should normally be factored with 5% annual increases.
All other expenses should be factored with a 2% annual increase.

These percentages are just estimates.

7/1/09-6/30/10
FY 2010
59%
26%

FY 09-10
34.0%
34.0%

10.00%
34.0%
34.0%

0%

FY 09-10
29,500
14,750

1,590

21,846
8,203
30,049
61,139
46,389

966.00

45,000.00

Revised

7/1/10-6/30/11
FY 2011
59%
26%

FY 10-11
34.0%
34.0%

10.00%
34.0%
34.0%

0%

FY 10-11
29,500
14,750

1,669

22,502
8,449
30,951
62,120
47,370

1,014.30

47,250.00

All proposals should include a form 10 and be reviewed by the School prior to submission to OSP or the agency.

http://www.osp.cornell.edu/forms/form10/
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7/1/11-6/30/12
FY 2012
59%
26%

FY 11-12
34.0%
34.0%

10.00%
34.0%
34.0%

0%

FY 10-11
29,500
14,750

1,753

23,177
8,702
31,879
63,132
48,382

1,065.02

49,612.50




In Kind Contributions

	Cornell University
	Land (0.7 hectares)

	Hollister Lab
	Workshop use for construction of custom materials

	AguaClara Laboratory
	MathCAD and AutoCAD software and computers


