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Description and Objective of Research
Currently, over one billion people live daily with the deprivations, human insecurities and indignities associated with not having access to a reliable and/or clean water source [1]. This condition negatively impacts their well-being, burdens them with systemic un-freedoms, and encourages poor and/or unsustainable ecological, environmental, farming and hygiene practices. This is especially the case if they live in impoverished rural communities. This condition can further contribute to the portability of easily managed diseases and illnesses, to the depletion of forest and woodland, soil erosion, global warming, and to civil strife over water access and usage. Because the resulting negative outcomes often spill beyond their immediate locale and create inescapable global consequences, they represent classic cases of global public problems that require creative and collaborative solutions at the multi-group, multi-country, multi-agency/institutions, and multi-disciplinary levels. 
While globalization and advances in communications have increased awareness of these issues, the collective production and consumption nature of these public problems often prevent accounting of their negative consequences. In particular, for technical reasons (difficulty assessing and assigning, or determining and enforcing property-rights), educational reasons (associated information asymmetry and processing), strategic reasons (free-rider problem, i.e., incentive to not reveal one’s true valuation of its abatement in the hope that others will do so and bear the greater cost), and market valuation reasons (perceived as being a luxury good that is valued and afforded only at higher levels of income), damage to the global and local “commons” is underappreciated. As a result, insufficient resources are mobilized toward their abatement. Unfortunately, these factors and outcomes create perverse rationalizations, incentives, and behaviors toward the health and sustainability of the natural ecology and environment, especially among the rural poor who can least afford the consequences.  

Under our P3 Phase II proposal, we seek funding to continue developing a collaborative stepwise framework, CODE-PSID (Community Oriented Design and Evaluation Process for Sustainable Infrastructure and Development), which was started in Phase I, that coordinates the simultaneous building and interlinking of infrastructures and institutions for producing potable and non-potable systems and economic development. We intend to apply our framework in the rural village of El Convento in the Yoro region of Honduras. In order to capture inherent synergies and efficiencies, we have organized ourselves into a partnership between the Lafayette College groups Engineers Without Borders (EWB-LC) and Economic Empowerment and Global Learning Project (EEGLP). EWB-LC is experienced in problem-solving, design and collaborative building of water systems in rural Honduras, and EEGLP specializes in collaboratively establishing an incentive framework for entrepreneurial economic development in communities with already established social capital, but that have low financial, human and entrepreneurship capital. EEGLP and EWC-LC have successful ongoing projects in the rural villages of Lagunitas and La Fortuna in the Yoro region of Honduras. 

The philosophy behind the project is two-fold. First, it holds the enhancement of the well-being and human security of the rural poor as intrinsically and instrumentally good. Second, it is motivated by the belief that the most important requirement for achieving a balanced, healthy and sustainable stewardship of the ecology and natural environment, especially in situations where people face systemic deprivations from their impoverishment, is for the natural environment itself to deliver sustainable improvements to the well-being and human development of its inhabitants. Applying this philosophy, students develop a greater capacity for far-reaching citizenship and global stewardship.
CODE-PSID

CODE-PSID is a new collaborative project design, implementation and assessment paradigm for coordinating simultaneous building of water infrastructure and economic development systems. The key element is bridging students and other non-resident stakeholders of a project into a productive operational relationship with residents of the community of focus. CODE-PSID is a successor of CODE-PSI, which was used previously in the villages of Lagunitas and La Fortuna, for the single objective of developing potable water systems. In Lagunitas, this narrow focus proved restrictive when the villagers set out to use the newly built water system as a platform for economic development. Redesigning the already built water infrastructure system to give it non-potable water supply or to direct some of its flow towards agriculture fields will be costly even for the most rudimentary results. CODE-PSID has incorporated these lessons from Lagunitas into its proposal for a more comprehensive, holistic and multi-faceted project in El Convento. For example, EWB-LC and EEGLP have integrated early, and thought out the design of a dual delivery of potable water for household use and non-potable water for economic development activity use. They have also created systemic interdependencies between the operations of the water and the economic development infrastructures that promote healthy and sustainable ecological and environmental practices by the community members. 
Inherent in CODE-PSID is the development of business entrepreneurship as a basis for creating regionally competitive and profitable commodities and services from existing and potential community assets. In developing the proposal for El Convento, a collaborative approach, which was heavily reliant on the local expertise of technical officers from regional NGOs, was used to determine the business activities that could be included in the economic development plan. Such a plan is necessary to build the community’s capacity to generate the economic surplus necessary to afford its twin goals of meeting the financial and human capital demands of maintaining the water system throughout its natural life cycle and of meeting the growing demands of its economic development framework. If successful, CODE-PSID will improve well-being and economic development of villagers in El Convento. Equally important, however, is that its success will also cultivate business entrepreneurship, institution building (planning and management boards for water, economics and commerce), social capital building, and confidence in self-agency, dignity and pride as community assets.

The operating principle for CODE-PSID and the partnership between EWB-LC and EEGLP is that the proper role for outside stakeholders in the development of poor rural villagers is to facilitate the strengthening of their capacity to be informed and effective agents of their well-being, circumstance, and freedoms. 
Summary of Findings
Through the use of CODE-PSI’s feedback process in the communities of Lagunitas and La Fortuna, EWB-LC determined that the water system built in Lagunitas may not be sustainable because of the financial constraints villagers face. This is unfortunate because the water system addresses significant community healthcare and well-being needs and allows villagers more time to work for income and/or spend on family and community life. It is increasingly evident, however, that financial constraints faced by residents may result in the exponential decrease in the water system’s ability to benefit the community in the long term. The partnership between EWB-LC and EEGLP is motivated by a desire to address this issue by integrating the community’s improved capacity to generate the economic profit necessary to maintain the water system through its natural life cycle. An initial secondary goal is to generate additional economic surplus that can be directed at supporting the villagers’ growing demand for well-being and economic development. This latter goal has now been mainstreamed into CODE-PSID because of the primacy it attaches to economic development as a vehicle for enhancing a rural community’s well-being and expanded freedoms, and its commitment to a healthy and sustainable stewardship of the ecology and natural environment.   
The integration of the economic development (D) component early and throughout should address an important weakness in the CODE-PSI paradigm and give the new approach an improved ability to enhance well-being and development among the poor in rural communities. Its integration of the development component should make an interesting case study for undergraduate and graduate institutions interested in the workings of multi-faceted, step-wise approaches to facilitating environmentally friendly sustainable economic development.  

Conclusions
Our research and survey of El Convento under the Phase I grant revealed a great and actionable community demand for economic development and well-being issues to be paired with the building of a new water system. This demand complemented the lessons learned in Lagunitas, our first community, where robust business entrepreneurship and economic activities were shown to be vital for the economic development of the community and the sustainability of the water system. Lagunitas also gave us a greater understanding and appreciation of the delicate balance and interwoven relationship between the natural and built environment, and how each component—the physical, social and economic infrastructures, and the environment—plays a critical role in the well-being and dignified sustainability of the villagers’ lives. With this in mind, the Phase I grant heavily influenced the focus of our surveying, data gathering and discussions in El Convento as we were determined to make the community as informed as possible in their choosing among alternative frameworks for development of their water system and economy. 
We accomplished the objectives of the Phase I grant by using the CODE-PSID process to determine the feasibility of the project in El Convento. From the survey and data collected, we are designing a system that will span more than 5 kilometers in length and provide clean water to the families of all the community members who signed the agreement to join the water system. The system will also be relied on to irrigate the agriculture crops of plantain, cocoa, sugarcane and home-based vegetable gardens and to give easy water access to the fish and poultry farms. The water distribution and sanitation system is expected to cost $32,522 and the annual maintenance cost will be approximately $240.
Proposed Phase II Objectives and Strategies

We are committed to identifying, developing and finalizing key generalizations from the El Convento project, as was done with the earlier projects in Lagunitas and La Fortuna, with an eye toward making the framework of the CODE-PSID portable and scalable to a variety of human deprivation challenges where a coordinated development of a community’s physical and economic infrastructure can optimally address development, well-being and agency issues, as well as ecological health and environmentally sustainability issues. 

The CODE-PSID framework and performance, and its comparison with the older CODE-PSI framework and performance, will be included in our key findings and discussions. The final CODE-PSID framework and report will be published in the form of a manual for sustainable development for undergraduate student projects and will be disseminated to undergraduate campuses. The final manual, therefore, will include details on aspects ranging from infrastructure and economic project management to guides and materials on community member education about the systems.

We intend to present our findings at the EWB-USA national conference, at the National Conference on Undergraduate Research (NCUR), and at applied economic and applied engineering conferences. We also will disseminate our report to all college campuses that are already directly in contact with EWB-LC. The current version of CODE-PSI is featured on the American Institute of Chemical Engineers (AIChE) website as a student resource guide and the new version integrating economic development (CODE-PSID) will also be featured on it. We also intend to provide our manual to the Clinton Global Initiative University (CGI U), which has shown a keen interest in student social entrepreneurism and has highlighted our work in New Orleans in this area. We are also coordinating our activities with the Lehigh Valley EWB Chapter of Professional Engineers (LVP) and they have expressed their interest in adopting our CODE-PSID process once we complete the document. The EWB-LC chapter has already made presentations to LVP chapter and the Lehigh University EWB chapter about some of the key parts of the process.

Publications/Presentations
· Lehigh Valley EWB Professional Chapter, Easton, PA, December 2008

· EWB National Conference, University of Washington, March 2008

· Rotary Club, Easton, PA, April 2008

· Center for Bio-environmental Research at Tulane/Xavier Universities, July 2008
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P3 PHASE I – SUMMARY 
1. Background and Problem Definition 
While safe water is a necessity for human survival and designated as such in the United Nations Universal Declaration of Human Rights, many people in the world do not have access to it [2]. The vast majority of these people are confined to the rural areas of the countries that make up the developing world. Honduras is one such country.  It is estimated that approximately 81% of the Honduran population has access to an improved water source [3]. The Honduran government and other governments like it have struggled to provide clean water to its citizens. Having to battle with issues such as large loan commitment or corruption, these governments have only minimally increased water provision. With the help of NGOs, such as Engineers Without Borders–USA (EWB–USA), greater improvements could be made. 

EWB–USA endeavors to ease situations, such as the water crisis, through its mission to “partner with disadvantaged communities to improve their quality of life through the implementation of environmentally, culturally, and economically sustainable engineering projects, while developing internationally responsible members [4].” EWB–USA partners students, faculty, and professionals with communities all over the world and oversees the proper implementation and outcomes of these projects. EWB–USA links certain developing communities with college campus chapters to work on their campus managed sustainable development projects. 

In 2003, Lafayette College formed a chapter of Engineers Without Borders–USA (EWB-LC) to work on development of small-scale water and sanitation systems for communities located in the Yoro Department of Honduras to promote service learning opportunities for Lafayette students of all disciplines. This project helps students to develop problem solving skills and academic knowledge in a real-world situation, to expand their intercultural understanding and awareness, as well as, to realize the importance of interdisciplinary cooperative work to help them prepare for their eventual careers. 

In previous years, EWB-LC developed, implemented, and evaluated an organizational framework focused entirely on rural infrastructure assessment and implementation. The Community-Oriented Design and Evaluation Process for Sustainable Infrastructure (CODE-PSI) was developed and actively used by EWB-LC in the construction of potable water and sanitation systems in the villages of Lagunitas and La Fortuna, Honduras. CODE-PSI, as a framework for sustainable rural infrastructure, enables implementation of projects that meet specific needs and capabilities of rural communities. 

Rural water infrastructure provides treated water that enhances the community’s living conditions. However, it can also be used as a platform for economic development activities, which will allow community members not only to maintain their current economic activities, but to enhance the sophistication of their entrepreneurial endeavors as well. The improved entrepreneurial activities, which will be phased in with the implementation of the water system, will produce an economic surplus in the community that may be used to assure the on-going maintenance and operation of the water system. As a consequence, the sustainability of the water system will not be only improved by such surplus, but by the community’s need to maintain the platform for their economic activities. This need-dependence relationship will promote a constant cycle that will enhance the overall sustainability of the community’s development. 

In order to capture inherent synergies and efficiencies, EWB-LC has partnered with Lafayette College’s Economic Empowerment and Global Learning Project (EEGLP) group which specializes in collaboratively establishing an incentive framework for entrepreneurial economic development in communities with already established social capital, but that have low financial, human and entrepreneurship capital. EEGLP and EWC-LC have successful ongoing projects in the rural villages of Lagunitas and La Fortuna in the Yoro region of Honduras. 
2. Purpose, Objectives, and Scope 
[image: image14.wmf] 

The previous CODE-PSI framework will be extended into a revised framework, which we have designated CODE-PSID (Community-Oriented Development and Evaluation Process Sustainable Infrastructure and Development), that will be used to develop sustainable water systems alongside economic alternatives for the community of El Convento, Honduras. Our primary application of the proposed CODE-PSID, illustrated below, is the integration of economic development with water infrastructure by transforming the latter into a platform for the former.

To develop and implement this new CODE-PSID methodology, EWB-LC and EEGLP must accomplish three objectives: 

	Objective 1:
	Adapt CODE-PSI into CODE-PSID, an integrative framework that combines water infrastructure and economic development.


	Objective 2:
	Use the proposed CODE-PSID framework to develop several prioritized alternatives for the village of El Convento, Honduras.


	Objective 3:
	Achieve student development and publish the finalized methodology in a comprehensive CODE-PSID manual.


3. Data, Results, and Findings 
3.1 Community Assessments 
In August 2008, EWB-LC gathered technical data in the area around the village of El Convento necessary for the consideration of technical designs of the water distribution and sanitation system.  In addition, a supplemental community health assessment was conducted.  In January 2009, EEGLP surveyed the villagers to assess their social and human capital in order to determine the possibility of starting an entrepreneurial venture in the community.  

3.2 EP 480: Sustainable Solutions
Following Step 2 of the proposed CODE-PSID, in the Fall of 2008, the EP 480: Sustainable Solutions class evaluated possible alternatives for the water distribution and sanitation system and the economic development options for the community of El Convento, Honduras. The class included multidisciplinary teams of students who compiled a feasibility study on possible design alternatives, evaluating sustainable solutions from a technical, social, and economic perspective. An EP480 student team also studied laws, regulations, and standards for water systems based on information gathered from local Honduran governmental sources, the Environmental Protection Agency, and the World Health Organization. This information is currently being used in both the water and economic development designs, and will also contribute to the structure of the new CODE-PSID methodology.  A brief description of select technical alternatives for the gravity-driven water distribution system developed by EP480 is below. (See Attachment A for complete description of alternatives and class outcomes).
	Alternative
	Description of Design
	Drawbacks

	Single Spring Design
	· Source output of 6 gallons per minute
· 7' ( 13', 7,000 gallon storage tank

· 130-150 feet of pressure head
· 25-75 psi of pressure at faucets
	· Agriculture not considered

· Does not include a direct connection to House 1

· Determined not to be a sustainable design

	Multiple Spring Design
	· Source output of 10-16 gpm

· 10' ( 13', 10,000 gallon storage tank

· 150-130 feet of pressure head

· 47-73 psi of pressure at faucets 
· Serves all houses
	· None

	Groundwater Design
	· Electrical pump to retrieve the water from the well

· 7' ( 13', 7,000 gallon storage tank

· 150-130 feet of head
· 30-66 psi of pressure at faucets
	· Groundwater quantity, depth, and quality unknown
· Well-head protection required


3.3 Site Assessments and Community Decisions
Following Step 3 of CODE-PSID, the conclusions made by the EP480 class and the different water system and economic alternatives developed were presented to the community in January 2009. EWC-LC and EEGLP are cognizant that sustainability of any infrastructure effort will depend critically on its indigenous and cultural fit, its localized ownership, its ability to attract and be clustered with similar spirited localized business entrepreneurialism and the building of localized institutions and capacity to manage the emergent technical and social demands.  

Along with this fundamental belief, the EEGLP team has been successful in encouraging the village of El Convento to establish an economic board with five members to work with the existing water board. The formation of this board allows the community members to take ownership in these economic projects through sweat equity investment and localized management. The economic board builds the capacity for the villagers to expand their human capital as well as their profit margins. This board is under the guidance of Mr. Sergio Aguilar, the chief technical officer of the Honduran Nation Coffee Board (IHCAFE) in Honduras, who has agreed to serve as an agricultural consultant for the village of El Convento. Under the advice of Mr. Aguilar, the community has identified a plot of land (approximately 4 acres) where they can potentially  grow a variety of crops including sugarcane, plantains, and cocoa. The entire plot of land belongs to the community and is consecutive in layout, thus enabling significant economies of scale and a less complicated water infrastructure design to be implemented. In addition, the community has identified parcels of land for fish and poultry farming and bee keeping. For a complete description of the economic project see Section 3.4. 

After extensive discussion with the community and local and professional experts, EWB-LC decided to execute a technical design for a duel spring water system.  This system will filter water from two springs approximately 5 km from the center of the community and distribute it to individual houses within the community. A point-of-use filtration system will most likely be employed, although further discussions with the community on water purification methods are needed. Most of the technical design work is currently being conducted by four students in an independent study class (CE 391) who work closely with EWB-LC to collaborate on the design parameters.  All of the students involved in CE 391 are members of EWB-LC, and their advisors are also active in the organization.

3.4 Economic Development Project Alternatives 
Using CODE-PSID, it was determined that a Community Supported Agriculture (CSA) project will be developed in El Convento. The primary advantage of CSA systems is their ability to be inclusive in their decision-making while preserving the independence of each member. They are thus able to mobilize the collective will of members into accepted economic programs and directions and, as is being proposed in El Convento, CSAs have the organizational capacity and flexibility to accommodate and achieve the right production scale for a variety of economic activities with varying human capital and sweat equity requirements simultaneously. Each villager is then able to determine the desired and efficient levels of his or her participation based on potential trade-offs and personal values. 

This flexible and accommodating capacity of CSA is particularly resonant and important in rural and poor communities like El Convento because of the varying interests, skills and availability of villagers, and the pride they have in being independent and providers for their family. CSA’s accommodative and embracing nature therefore is social capital and a community asset, and important in the village’s pursuit of economic development. Its nature and activities also increase the opportunity and likelihood that a significant number of community members, including many women and children, will become involved in economic activities, thus imbuing entrepreneurship and the practice of business as core community values. 
In El Convento, it was agreed that the early phase of the CSA will focus on the development and assessment of a number of economic activities, specifically cocoa, plantains, sugarcane farming; poultry and fish husbandry; and bee keeping. Drawing heavily on the insights and recommendations of local and regional technical experts, the community and outside stakeholders, including EWB-LC and EEGLP, were able to utilize CODE-PSID to identify the optimal starting size of each economic activity as measured by their acreage, as shown below.
	Activity
	Acreage / Farms

	Cocoa 
	1.7 Acres

	Plantains
	.85 Acres

	Sugarcane
	1.7 Acres

	Poultry Farms
	3 Farms

	Fish Ponds
	4 Ponds

	Bee Keeping
	5 Boxes


Currently twelve acres of land are available for planting, however only six acres will be utilized for the economic activities listed above.  After the first cycle, the anticipated profits are provided below.
	Activity
	Time Cycle
	Amount Sold
	Amount Invested
	Profit

	Cocoa
	2 years
	$5,396.83
	$4,066.14
	$1,330.69

	Plantains
	6 months
	$5,555.56
	$1,755.56
	$3,800.00

	Sugarcane
	1 year
	$4,317.46
	$2,523.81
	$1,793.65

	Fish Ponds
	6 months
	$8,465.61
	$1,915.34
	$6,550.26

	Bee Keeping 
	1 year
	$2,500.00
	$1,153.44
	$1,346.56


Once the community members and local experts have collected enough knowledge, such as each crops’ actual profitability, durability, disease resistance, environmental upkeep and sustainability, and best exploitation of human and institutional capital, they will expand the farming venture into the remaining six acres available to them.  This process allows the community members to disperse their risk and build their entrepreneurial capital. 

The proposed use of a CSA project in El Convento should advance three important community goals. First, the village should have greater food security in the form of a more consistent and sustainable source of food. Second, the CSA should have a transparent interdependent relationship with the water system so that the positive spillovers systemically reinforce the preservation of the water infrastructure. Lastly, the CSA project should be sufficiently profit-making to help financially support the water system infrastructure, as well as the economic, social, and health-care institutions.  
3.5 Status of the Project in El Convento Following the Steps of CODE-PSID 
Although the CODE-PSID framework is still being developed and formalized, the work of EWB-LC and EEGLP in each step is described below.

Step 1: Assess Community Needs and Identify Project
The CODE-PSID process incorporates cost considerations upfront by conducting a generalized cost assessment needed for a viable system. EWB-LC and EEGLP engaged the community in surveys and conducted an assessment of the community’s ecological, social, and human assets.  Community readiness and organization (establishment of water and economic boards) were evaluated to determine their willingness to invest in sustaining the water system through their sweat equity in building the infrastructure and maintaining its upkeep costs.  Based upon positive data collection, EWB-LC and EEGLP decided to work with the village of El Convento. (See Attachment B for a sample community assessment questionnaire.)
Step 2: Evaluate Sustainability and Prioritize Alternatives
El Convento’s agricultural and light industry possibilities are vast and can potentially create high economic surplus, and several proposals for entrepreneurial ventures were considered through a collaborative process between the villagers, EEGLP, EWB-LC, and the local NGOs (FUCHOSO and IHCAFE).

Step 3: Select Preferred Solution and Obtain Final Design Data
During a January 2009 trip to El Convento, the villagers were presented with both water and economic system alternatives.  The alternatives for the water distribution and sanitation system were designed to minimize the per-capita cost (see Attachment C for more detailed information).  In order to diversify crop yield and to mitigate risk, six entrepreneurial ventures (cocoa, plantain, sugarcane farming; fish and poultry farming; and bee keeping) were presented to and agreed upon by the community members. (See Attachment D for details on community agreement for collaboratively selected water system.)
Step 4: Complete Final Design and Obtain Approvals (to be completed during Phase II)
EWB-LC is currently designing the water system agreed to by the community in January. See Attachment E for a map of the proposed water and sanitation system. Upon completion, the final water system design will be verified and reviewed by local experts including members of the Lehigh Valley EWB Professional Chapter and by members of the Technical Advisory Committee of EWB-USA.  The EEGLP team presented their designs to a panel of economic professors with specialties ranging from public policy to developmental economics. Through this feedback, EEGLP was able to hone their economic design. 

Step 5: Implement Solution (to be completed during Phase II)
In the new CODE-PSID, the economic component will be phased in with the construction of the water system. Because these activities will be implemented in parallel, the two activities will be wealth creating due to their intimate interdependencies.  

Step 6: Check Life-cycle Performance and Perform Corrective Action as Needed (to be completed during Phase II)
EEGLP will conduct a survey to see the impact of the economic project on the residents and their capacity to steer the future progress of the entrepreneurship activities without extensive assistance from EWB-LC, EEGLP, or other local organizations. The post-assessment survey will include a set of questions that allow the student teams to measure the increase in social capital, health, education and profit of the economic activities. This type of assessment will also allow an evaluation of the sustainability of the water system. 

Using the experience from previous systems in Lagunitas and La Fortuna, EWB-LC will perform a life-cycle analysis of the system and take any corrective action needed to ensure the proper functioning of the system. This will include a rigorous testing of the filtration systems.

4. Discussion, Conclusions, and Recommendations 
The newly developed CODE-PSID methodology, as applied in this Phase I project to the community of El Convento, had several outputs, the most tangible of which is the initial recommendation for a sustainable water and sanitation system. The system is projected to cost $32,522 including contingencies, transportation, and education costs. The ongoing annual costs are expected to be $240 which includes chlorine for shock chlorination, replacement sand for the drinking water filter and the grey water filter, replacement pipes and pipe fittings, and other miscellaneous costs. This annual cost requires each family to pay a monthly fee of less than $1 (approximately 18 Honduran Lempiras), which is within the range of comparable projects in the region and throughout the developing world (see Attachment C).
While the water system is the only infrastructure output, it is not the only outcome. This project will allow us to cluster economic activities within the community using the excess capacity of the water system. Currently plantains, cocoa, and sugarcane are being looked to as viable revenue-generating crops.  In addition, fish and poultry farming and bee keeping are being evaluated as viable business activities. Our Phase I grant has allowed us to refine our CODE-PSID process even further by incorporating searcher economic models into it to be able to generate the economic surplus needed to maintain the infrastructure and make the system a necessity for the community. One of the educational outcomes from EP480 and EEGLP’s experience in Lagunitas was the realization that, if the water system is not directly connected to income generating activities, it is likely to fail. 

The CODE-PSID methodology has proven to be a useful tool that we believe can help college campuses empower students to apply their skills in a service-learning experience that fosters sustainable infrastructure development in the developing world. One billion people still lack safe access to drinking water and over 660 million people live on an income of less than 2 dollars a day [5]. Therefore there is a substantial need for other campuses to use CODE-PSID, which looks at the interdependency of poverty and lack of infrastructure and seeks to address those issues in a pragmatic and streamlined manner. Such an experience is two-fold as students in turn embrace sustainable principles as they prepare to enter the professional world. 

Using El Convento as a test case, we accomplished our second objective listed in Section 2 by developing an innovative, sustainable, solution to meet their water, sanitation and economic needs. The specific project for El Convento balances the elements of people, prosperity, and planet by addressing community health and safety via access to water and sanitation, an improved watershed via sanitation and grey-water disposal, increased economic gain from agriculture particularly given the saved time from water hauling, and community building. As such, the implementation of this water/sanitation system with complementary business activities can be expected to drastically improve the quality of life for community members of El Convento in both the short and long term.  We plan to quantify the project’s sustainability impacts over time by completing CODE-PSID at periodic intervals using an included sustainability checklist and other accountability measures. 
The success of the project has been strongly influenced by the five partnerships developed. For example, on the Lagunitas project, partners provided 49 percent of the support needed to implement the water system. Another key element to success was the diversity of the background of the students involved with its design and completion. The partners increased the variety of ideas which allowed us to evaluate several viable alternatives to solve the problems. As a final measure of the successes of this Phase I project, Table 3 summarizes how we met the objectives as discussed in our original proposal and reiterates many of the points above.

	Measure Suggested in Phase I Proposal
	Method for Assessing
	What was Assessed

	Technical Sustainability

of Alternatives
	· Number of households and individuals receiving water from the system.

· Analysis of each alternative from technical and maintenance standpoints.
	· Forty-two households (153 residents) to receive a water connection.
· Expected reduction in total coliform and service time, access to grey water and sanitation systems analysis for each alternative.

· Capacity of each alternative to provide water for irrigation was also explored.

	Environmental Sustainability

of Alternatives
	· Before and after measurements of water quality (macro-invertebrates, suspended solids, nutrients, coliform).
· Number of component parts of design from local markets.
	· Final design has centralized or point of use filtration systems and designed so that 100% of all parts can be procured in Yoro, Honduras

	Community Prosperity
	· Pre- project assessment of community assets including physical and monetary assets.
	· It was discovered that El Convento has access to electricity.

· A majority of its residents farm corn and beans and go to work in nearby cities.

	Economic Sustainability

of Water  System
	· Conduct a rigorous cost analysis to establish a user fee that acknowledges local financial constraints.
	· Minor modifications made to final design (agreed on by community and EWB-LC) in order to bring capital, operations and maintenance costs within range of acceptable values for region.

	Economic Activities
	· Questionnaire directed to current shop keepers on trade internally within the village and externally.

· Questionnaire directed to community on current production and consumption within the village.
	· Sugarcane, cocoa, and plantains were deemed as suitable crops that could provide significant revenues.

· Bee keeping, fish and poultry farming were deemed as other industries that could make use of electricity and the excess capacity of the water system. 

	EP 480 class
	· Project Reports

· Post course reflection

· Journals
	· Fifteen students generated a feasibility study for the village and its candidacy for a CODE-PSID project.

	EWB-LC Student Chapter
	· Number of students participating in activities.

· Number of students from different disciplines.
	· Greater than 25 students.

· Seven presentations inside and outside of class.
· Six campus education workshops.
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P3 Phase II Proposal
1. Project Description 
1.1 Challenge Definition and Relationship to Phase I
Currently, over one billion people worldwide live daily with the vulnerabilities, deprivations, indignities and human insecurities associated with not having access to reliable and/or clean water. Such conditions often result in poor farming and built-environment practices, the perseverance and portability of easily managed illnesses, especially those that are water-borne, global warming from the depletion of forest and woodland, and water and resource induced civil strife and systemic underdevelopment. While these negative outcomes are often significant, resulting in global public problems, unfortunately for technical (assessment, assignment and property-rights), educational (information asymmetry and processing), strategic (free-rider problem) and exchange value (perceived as being a luxury valued and afforded only at higher levels of income) reasons, their collective production and consumption nature often leaves their consequences underappreciated, under-accounted for, and their abatement underfinanced.


This P3 Phase II proposal offers a framework (CODE- PSID) that systemically addresses the human security challenges that underlie the inescapable and damaging interdependency between poverty, human well-being, and the unsustainable destruction of the natural environment. It engages the poor, their circumstances and stakeholders in their abatement in a collaborative co-learning paradigm that problem-solves the issue of how to optimize the benefits from coordinating the building of water and economic development infrastructures.


Most student groups trying to develop sustainable infrastructure for international communities do not have access to proven methods to accomplish such tasks. In particular, students need guidance on how to work jointly with the target communities despite limited budgets, few in-person site visits, language barriers, and little relevant expertise.  It is with this backdrop that EWB-LC and EEGLP seek to combine their strengths in engineering and economics, along with the collaboration of local partners, to develop a framework for student groups who are engaged in such infrastructure design and implementation to plan for and integrate economic activities at the onset of the infrastructure project itself. Such a methodology will help student groups understand the importance of localized knowledge, of collaboration with, and of buy-in from community partners to design more sustainable and environmentally friendly infrastructure systems that complement local business activities.

To achieve this goal of assembling a framework for student groups that facilitates both infrastructure and economic development, we focused our Phase I work on our target village of El Convento in order to experiment with the different methodologies to determine the most efficient processes.  Phase I allowed us to assess El Convento’s needs, find assets and resources, analyze and prioritize alternative solutions, and develop a preliminary structure for CODE-PSID.
1.2 Innovation and Technical Merit 
Our P3 Phase II proposal systematically promotes CODE-PSID’s goals by internalizing the spillover consequences of a deteriorating environment, by reducing free-rider problems, and by promoting competition in poor, rural settings. It designs interdependencies between the healthy stewardship of the natural ecology and the sustainability of the environment with the health and productivity of infrastructures. Its working essence is for the water and economic development capital base and institutional infrastructures, and the human and entrepreneurship capitals that are embedded in their operations and exploitations, to serve as community economic assets in overcoming the constraints of the village’s initial endowment of income and human capital poverty.  These considerations protect the natural environment from avoidable destruction and strengthen the economic development capacities of the poor. In so doing, it also promotes the growth of ancillary organizations and institutional capacities which platforms the initial development into a more robust, sustainable and expansive one. The diagram below illustrates the interdependencies of the CODE-PSID paradigm.
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Our method appreciates that the sustainability of any built infrastructure will depend on its cultural fit and localized ownership and on the ability to attract localized business and entrepreneurial interests. It is also important that the community build local institutions that have the capacity to manage the emergent technical, financial, and social demands. In this respect, we are gratified with the progress El Convento has made at community organization during Phase I by establishing a Water Board, a Council for Economic Development to govern farming and production activities, and a Council for Commerce to govern marketing and business development and services activities. 

The main purpose of this Phase II project is to test, refine, and finalize the development of our new CODE-PSID framework.  Through our collaborative co-learning, knowledge-making and problem-solving processes with the rural villagers, we will provide them with a means through which they can advance their own well-being, economic development and freedoms, but in a manner that promotes and sustains a healthy ecology in the natural environment. We further believe that our framework is extendable to other problem-solving infrastructure and capacity building challenges. We can imagine, for example, its application to coordinating the building of rural electrification/energy infrastructure with accompanying economic, healthcare and/or education development.

1.3 Measurable Results, Evaluation Method, and Implementation Strategy 
The challenge with performance metrics for CODE-PSID is that they depend on the interaction between different partners and the progress of the project. Hence, it is necessary to evaluate the success of the project from a socio-economic, environmental, and technical standpoint. The results of each of these aspects should be quantified and we will modify the previous sustainability checklists in CODE-PSI to include phasing in economic activities with infrastructure development. At the same time, it is necessary to evaluate the contribution of the partners and to quantify the outcomes so that our framework will be able to refer to the combinations that work best.  The table below indicates specifically what we will seek to assess and our method for doing so.

	Measure
	Method for Assessing

	Implementation of water system
	· Households/individuals with sanitation services

· Water system pressures and flow for each family
· Successful installation of necessary hand pumps.

· Workshop conducted in the community; number/gender of participants

· Sustainability Checklist Rating after implementation

	Environmental impacts of water system
	· Water quality at the source and in the stream leaving El Convento (macro-invertebrates, nutrients, conductivity, coliform)

	
	

	Community prosperity/ organization
	· Pre- and post-project economic activities in terms of (a) production quantities and varieties refined and implemented and (b) time saved

· Community boards established and number of members participating actively in those boards

· Percent participation in implementation

	Economic activities affecting sustainability of water system
	· Final capital cost of water system.

· Established post-project annual maintenance cost. 

· Number of crops depending on water system.

· Number of other activities depending directly on the extra capacity of the water system.

	Community health
	· Pre- and post-project health surveys implemented

· Water quality of the potable water

	EWB-LC 
	· Active student chapter members, campus/community presentations, student/faculty publications, website as a resource and other dissemination activities

	
	

	Partnerships
	· Partner contribution to project implementation including diversity of partners and percent contribution

	
	


1.4 Educational Tools 
The paradigm of public scholarship, which in this context may be defined as “knowledge-making through a collaborative co‑learning approach about, with, and for diverse publics and communities,” will be used in the El Convento project to provide novel and cutting-edge, but appropriate, learning opportunities for students, community members, and other stake-holders. In fact, the public scholarship paradigm is already being applied successfully to knowledge made in the earlier stages of the project.  The paradigm accommodates the multi-disciplinary foundation of CODE-PSID and encourages participants in projects to develop an appreciation of, not only the technical and utility dimensions and merit to the framework of incentives, but also the value of emoting the humanity, dignity in the self-agency and freedoms the project itself will afford rural villagers. The proposal therefore frames the development challenges inherent in projects as being multifaceted with technical, educational and entrepreneurial, as well as cultural, sociological and psychological dimensions.

These skills are important to the successful implementation of CODE-PSID because of its need to educate the residents on the importance of the economic activities they do and how they will empower them to be the agents of their own development. Hence, an early education point in this co-learning process is for residents to understand how they can take charge of their economic activities. They will therefore need to be educated in the basic principles of economics and the market, in basic sanitary issues as they relate to farming, packing, preserving and transporting agriculture goods, and in logistical services such marketing and sourcing markets. An in-country resource guide for business activities will also have to be incorporated in CODE-PSID. We will pursue different approaches to educating the community about the business activities and will be consulting the Sociology Department at Lafayette College for guidance and collaboration.  

A number of existing avenues are currently in place at Lafayette to facilitate this desire to effectively use public scholarship as a co-learning paradigm on the proposed project for El Convento. For example, student members of EWB-LC have worked in the classroom and in-country to develop the project. Additionally, students through Alternative School Break (ASB) and in seminars such as EP480: Sustainable Solutions taught last fall, and VaST 297: Human Security as a Global Public Good currently being taught, have focused intensively on the Honduran projects and, in so doing, have developed intellectualism and practical knowledge around multi-curricular and interdisciplinary approaches to the inherent underdevelopment problems and challenges. Public Finance (ECON 342) addressed the challenges of the collective financing and provision of community goods like environmental sustainability, ecological health, economic institutional support, and the entity of the CSA and of how to create frameworks which deal with these issues. Students in CE 391: Independent Study have also been charged with developing the technical design, which incorporates the economic development framework and budget for the water system in El Convento. Student members of both EEGLP and EWB-LC took a cross-disciplinary approach and many engineering students took economics classes and vise versa. 
2. Project Schedule
The Phase II project will begin in August 2009.  During the last two weeks of August, students and a faculty member will travel to El Convento to initiate Step 5. The main agricultural components of the project will begin at the end of the summer and be substantially completed by the end of 2010. We intend to complete the infrastructure system by August 2011. Finally, we will focus on our remaining objectives, including data compilation, project evaluation, and the publication and dissemination of conclusions and final documents. 
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3. Partnerships
We have partnered with FUCHOSO (Fundación de Cosecha Sostenible) and IHCAFE (Honduran National Coffee Board, agricultural division), two Honduran NGOs, for our work in El Convento.  FUCHOSO provides logistical support and manages the construction aspects of the water system implementation during the absence of EWB-LC students.  IHCAFE provides local technical expertise for the agricultural aspects of the economic development component of the project.  See copies of the letters in the Supporting Letters section.
ATTACHMENT A
EP 480 OUTCOMES and DATA SUMMARY

	Course Objective
	Description of Outcome/Data Summary

	Evaluate community population and needs, including baseline community information.
	· 35 houses 

· 1-11 people per house 

· 70 Males, 83 Females

· 10% of population 50+ yrs; 48% <17yrs

· Generally higher income compared to previous EWB-LC projects. 

· 3 Adults completed High School, 

· Average of 1-4 water collections/day,  

· Community lacks outhouses. 

	Evaluate existing Honduran local and national laws pertaining to water system development in Honduras.
	· Reviewed both local and national Honduran laws pertaining to water system development in Honduras.

· Reviewed WHO and the USEPA standards reviewed and made recommendations to EWB-USA, LC. 

· Conformity to regional standards enforced by organizations like the Pan-American Health Organization, Potable Water and Sanitation National Council.

	Determine water design alternatives:

	

	Single Spring Design

	Technical Assessment
	· Source output is 6 gpm.

· Minimum design life of 20 years.

· 7' x 13' 7,000 gallon tank. 

· 130-150 feet of pressure head.

· 25-75 psi at faucets.  

· Pressure reduction required.

	
	

	Social Assessment
	· Agricultural activities not considered. 

· No direct connection to the house at the highest elevation. 

· More time required for maintenance 

	
	

	Sustainability of Alternative
	· Gravity fed system.

· Capable of supporting community up to double the population. 

	
	

	Estimated Capital Cost
	$20,000.00 

	
	

	
	

	Multiple Spring Design
	

	Technical Design Aspects
	· Will provide 80-20 psi, 

· 5 gallon/min runoff for farming. 

· Output of spring is 10-16 gpm. 

· Will provide 150-130 feet of head. 

· 13'x10' Tank which holds 10000 gallons, 

· Minimum design life of 20 years

	
	

	Social Aspects
	· Complexity of design and number of valves make maintenance difficult and increases costs. 

· Therefore more time and money would be required for upkeep. 

· Does not include a direct connection to house at highest elevation.

	
	

	Sustainability of Alternative 
	· There are pressure reducing options and thrust blocks to improve longevity of the system. 

· System has capacity to support agriculture and farming thereby requiring farmers to ensure that it is functioning at all times.

	
	

	Estimated Capital Cost
	$27,000.00

	
	

	
	

	Single Spring Design with Tank
	

	Technical Design Aspects
	· Alternate tank provides stability for high water demand occasions. 

· Output of spring is 6 gpm.

· 150-120 feet of head, Can support villages for a multiple of days if system needs remediation.

· 13' x 7' Tank holds 7,000 gallons. 

· Minimum design life of 20 years. 

· Will provide 70-48 psi. 

	
	

	Social Aspects
	· System has capacity to support agriculture and farming thereby requiring farmers to ensure that it is functioning at all times. 

· Will be able to serve all houses. 

	
	

	Sustainability of Alternative
	· Pressure reducing options and thrust blocks to improve longevity of the system. 

· Gravity fed system with few mechanical components.

	
	

	Estimated Capital Cost
	$36,000.00 

	
	

	
	

	Multiple Spring Design with Tank
	

	Technical Design Aspects
	· Output of spring is 10-16 gpm. 

· Can support villages for a multiple of days if system needs remediation. 

· Will be able to serve all houses. 

· 150-130 feet of head. 

· Will provide 73-47 psi, 13' x10' tank which holds 10000 gallons.  

· Minimum design life of 20 years.

	
	

	Social Aspects
	· Longer life for system because of the utilization of two springs. 

· But also more maintenance and attention required. 

· All houses receive water. 

	
	

	Sustainability of Alternative
	· Supports future population growth. 

· Supports water based light industrial manufacturing and agriculture. 

· Gravity fed with few mechanical parts. 

· Pressure reducing options and thrust blocks to improve longevity of the system.

	
	

	Estimated Capital Cost
	$43,000.00 

	
	

	
	

	Groundwater Design 1
	

	Technical Design Aspects
	· Electrical pump to retrieve the water from the well, manual pump used in order to reach higher houses. 

· Will provide 66-30 psi. 

· 150-130 feet of head. 

· Output of spring 6 gpm. 

· 13' x 7' tank with 7000 gallon capacity. 

· Water distribution will be gravity fed. 

· Minimum design life is 20 years.  

· Minimum of 13 pressure options. 

· Extensive watershed protection needed.

	
	

	Social Aspects
	· Pump required leading to more maintenance costs. 

· Cost of electricity needed to use the pump is uncertain and will add to operations cost. 

· No capacity to support water based light manufacturing or agriculture. 

· All houses receive water. 

	
	

	Sustainability of Alternative
	· Since the system cannot support agriculture or manufacturing it leads to fewer incentives to maintain the water system. 

· There are pressure reducing options and thrust blocks to improve longevity of the system. 

· Does provide excess capacity for population growth. 

· Extent of groundwater resources in the community is unknown

	
	

	Estimated Capital Cost
	$51,000.00 

	
	

	
	

	Groundwater Design II
	

	Technical Design Aspects
	· Electrical pump to retrieve the water from the well, manual pump used to reach highest houses. 

· Will provide 72-34 psi, 150-130 feet of head. 

· Output of spring 6 gpm, 13' x 7' tank with 7000 gallon capacity. 

· Water distribution will be gravity fed. 

· Minimum design life is 20 years. 

	
	

	Social Aspects
	· No capacity for farming. Provides water for all houses. Pump required, hence higher maintenance costs.

	
	

	Sustainability of Alternative
	· Designed to support a population double that of the current. 

· Since the system cannot support agriculture or manufacturing, leads to fewer incentives to maintain the water system. 

· Maintenance is more difficult and unknown groundwater resources in the village. 

· Minimum of  15 pressure  options,  there are pressure reducing options and thrust blocks to improve longevity of the system

	
	

	Estimated Capital Cost
	$50,000.00 

	
	

	
	

	Greywater Design
	

	Technical Design Aspects
	More data collection and evaluation must be done prior to finalizing design.


ATTACHMENT B
COMMUNITY ASSESSMENT QUESTIONAIRE (CAQ)


Name of the Community: 
______________________________________________


Visit Number: ________________________________________________________

Dates of Visit: ________________________________________________________

Surveyors: ___________________________________________________________

Club Advisor: ________________________________________________________

Trip Advisor: ________________________________________________________
Red Text = English

Blue Text = Spanish


Section 1 
 General Questions


Section 2 
 House Questions


Section 3 
 Water Questions


Section 4 
 Health Questions


Section 5 
 Education Questions


Section 6 
 Economic Questions


Section 7 
 Community Questions

Directions for Printing the CAQ

· Please print 1 full copy of the document

· Print pages 4-22 for the number of homes you expect to question (as a precautionary, be sure to print 5 extra copies)

· Send to reprographics for binding
Note: Please use duplex-printing to save paper and size of the workbook

Directions for Applying the CAQ

1. Read through the title page (1) and fill in all fields accurately

2. Please begin your rough sketch of the village on the map page (4) with a minimum of three landmark points to provide accurate translation 

3. Please record the GPS Northing & Westing for your landmarks and any other valuable points of interest within section 1.11

4. Read through the description of the importance of each section of questions (page 3)
5. Upon reaching each home, please fill in the preliminary general questions 1.1-1.4 (page 5), 2.1-2.4 (page 8) using the GPS and numbering homes sequentially

6. Next, update the map page (4) with the appropriate symbol (X) and house number

7. Next, follow the questions through document until all possible fields for completion have been recorded with as much detail as possible, please use the general notes area for any additional information that you feel may be important to have on record or if you run out of available room to answer a question

8. Input answers to survey questions into the compilation template (found on the P drive) in order to develop a single document containing overall community information

Note: Questions marked OBS mustn’t be asked, they are questions in which you can uncover an observable response

Note: Questions marked * are suspected to be culturally offense, please ask the question with discretion of the responses your receive, additionally note any other questions that may generate a negative feeling

General/Demographics:  Project magnitude and technical design parameters rely on accurate demographic information for the community.  Community structure can be evaluated and future growth can be predicted with thorough demographic data.  Individuals’ personal investment in the community and the land can be evaluated with data on familial presence and longevity in the region. 

House: It is important to evaluate the condition of physical structures as well as the presence of commodities in order to gauge the community’s status and needs.

Water: Detailed questions about water collection and usage trends provide needed data for technical designs.  Gaining knowledge about who collects the water and the amount of time spent collecting water allows for an initial evaluation of the system’s potential effect on the community as well as the amount of time that may be allocated to economic expansion activities.  Understanding greywater usage and disposal provides further insight into community sanitation practices.

Health: Overall health evaluation as well as healthcare practices provides a look at community vitality.  Also, it is important to understand the ways in which water currently impacts health and how it has the potential to improve health.  

Education: It is important to understand the community’s investment in its future through the evaluation of its education practices and the involvement of the children and parents in that the education process.  Also, if a firm educational system is in place, it may be used to convey information to community members about the implementation, usage, and maintenance of the water system.

Economic: The assessment of the community’s current economic situation as well as the individuals’ preferences for expansion opportunities must be understood in order to determine the development of expansion projects.  Also, a clear estimate of the amount of time community members are willing to contribute to economic projects must be understood.

Community: The community’s ability and willingness to work as a functional unit must be evaluated.  The construction, maintenance, and ultimate sustainability of the project as a whole relies on the community members’ investment in the project.  Also, the involvement of the governmental system and water board should be apparent in the community.
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	#
	General Questions (Las Preguntas Generales)
	Answers (Las Respuestas)

	1.1
	House number
	 

	
	Numero de la casa
	

	1.2
	GPS (UTM) Westing
	 

	1.3
	GPS (UTM) Northing
	 

	1.4
	GPS Elevation
	 

	1.5
	Name of your family (head female of the home)
	 

	
	Nombre de su familia
	

	1.6
	Number of people living in your house AND your relationship to them
	A) 1   B) 2   C) 3-4   D) 5-6   E) 7-8   F) more 

	
	Numero de personas en su casa
	

	1.7
	Name (Nombre), Gender (Sexo), Age (Edad)
	 

	
	Name (Nombre), Gender (Sexo), Age (Edad)
	 

	
	Name (Nombre), Gender (Sexo), Age (Edad)
	 

	
	Name (Nombre), Gender (Sexo), Age (Edad)
	 

	
	Name (Nombre), Gender (Sexo), Age (Edad)
	 

	
	Name (Nombre), Gender (Sexo), Age (Edad)
	 

	
	Name (Nombre), Gender (Sexo), Age (Edad)
	 

	
	Name (Nombre), Gender (Sexo), Age (Edad)
	 

	
	Name (Nombre), Gender (Sexo), Age (Edad)
	 

	
	Name (Nombre), Gender (Sexo), Age (Edad)
	 

	
	Name (Nombre), Gender (Sexo), Age (Edad)
	 

	
	Name (Nombre), Gender (Sexo), Age (Edad)
	 

	1.8
	Are you related to anyone else in the community
	A) Yes         B) No

	
	 
	

	1.9
	How many of your family members have permanently left the community
	A) 0   B) 1   C) 2   D) 3   E) 4   F) 5 or more

	
	 
	

	1.10
	How many generations has your family remained in the community
	A) 0   B) 1   C) 2   D) 3   E) 4   F) 5 or more

	
	 
	


	1.11
	General Notes

	
	

	
	

	
	

	
	

	
	

	
	

	
	


	#
	House Questions (Las Preguntas de la Casa)
	Answers (Las Respuestas)

	2.1
	Condition of the house
	A) Excellent   B) Moderate   C) Poor   D)   Terrible

	
	Condición de la casa
	NOTES

	
	
	

	2.2
	House Material (adobe, cement, wood, etc.)
	 

	
	Materiales de la casa
	

	2.3
	Condition of the roof
	A) Excellent   B) Moderate   C) Poor   D)   Terrible

	
	Condición del techo
	

	2.4
	Roof materials
	 

	
	Materiales del techo
	

	2.5
	Do you have a latrine
	A) Yes   B) No

	
	Tiene una letrina
	

	2.6
	Condition of the latrine 
	A) Excellent   B) Moderate   C) Poor   D)   Terrible

	
	Condición de la letrina
	

	2.7
	Where does the human waste go
	 

	
	A donde salen a hacer a sus necesidades
	

	2.8
	Do you have a flush system in the latrine
	 

	
	Su letrina require agua para bajar los gastos humanos
	

	2.9
	Do you have a pila
	A) Yes   B) No

	
	Tiene una pila
	

	2.10
	Condition of the pila
	A) Excellent   B) Moderate   C) Poor   D)   Terrible

	
	Condición de la pila
	

	2.11
	What do you with the grey water (pila)
	 

	
	Que hacen con el agua gris que utilizan de su pila
	

	2.12
	Do you have an oven
	A) Yes   B) No

	
	Tiene una hornilla para cocinar
	

	2.13
	Condition of the oven
	A) Excellent   B) Moderate   C) Poor   D)   Terrible

	
	Condición de la hornilla
	

	2.14
	Is there a vent for your oven
	A) Yes   B) No

	
	Su horno tiene una chimenea
	


	2.15
	General Notes

	
	

	
	

	
	

	
	

	
	

	
	


	#
	Water Questions (Las Preguntas de la Agua)
	Answers (Las Respuestas)

	3.1
	Where do you get your water for drinking
	 

	
	Donde busca usted su agua para tomar
	

	3.2
	Where do you get your water for cooking
	 

	
	Donde busca usted su agua para cocinar
	

	3.3
	Where do you get your water for bathing
	 

	
	Donde busca usted su agua para bañarse
	

	3.4
	Where do you get your water for agriculture
	 

	
	Donde busca usted su agua para agricultura
	

	3.5
	Do your animals freely access natural water sources
	 

	
	 
	 

	3.6
	Where do you get your water for animals 
	 

	
	Donde busca usted su agua para los animales
	

	3.7
	How long does it take you to reach collection sources from your home roundtrip (minutes)
	A) 0-10   B) 10-20

	
	
	C) 20-30   D) 30-40

	
	Cuanto tiempo le toma ir a buscar el agua ida y vuelta (minutos)
	E) 40-50   F) 50-60

	
	
	G) 60-90   H) 90-120

	3.8
	Who goes to retrieve the water (note how many individuals)
	A) men  B) women  C) children

	
	Quien va a buscar el agua
	

	3.9
	How many times per day do you retrieve water
	 

	
	Cuantas veces va a buscar agua por día
	

	3.10
	How much water do you collect per visit (# of containers)
	visually assess the collection container and estimate volume

	
	Cuantos tobos de agua colleciona por día
	

	3.11
	At what time of day do you retrieve your water
	 

	
	A que hora del día va y busca agua
	

	3.12
	Are there times of the day or year when water isn't available
	 

	
	Durante el año, hay veces en las cuales no hay agua
	 

	3.13
	Do you experience major change during the dry season (Nov-Apr)
	 

	
	Durante la epoca de sequia, hay cambios en la cantidad de agua
	 

	3.14
	What do you currently use the majority of your water for
	A) bathing   B) cooking   C) cleaning   D) agriculture   E) animals

	
	 
	

	3.15
	For which of the following will you use more water after the system is in place
	A) bathing   B) cooking   C) cleaning   D) agriculture   E) animals

	
	
	

	
	 
	

	3.16
	Do you treat your water
	 

	
	Usted filtra o trata su agua para tomar
	

	3.17
	What do you use to treat your water
	A) Filter   B) Chlorinate   C) Other

	
	 
	

	3.18
	How much are you willing to pay for the water system per month
	 

	
	Podría usted contribuir mensualmente por un sistema de agua potable
	


	3.19
	General Notes

	
	

	
	

	
	

	
	

	
	

	
	

	
	


	#
	Health Questions (Las Preguntas de la Salud)
	Answers (Las Respuestas)

	4.1
	How many times a year do you get too sick to carry out daily tasks
	A) 0   B) 1 C) 2   D) 3   E) 4   F) 5   G) more

	
	Cuan seguido se enferman ADD TRANSLATION
	

	4.2
	What are the most frequent illnesses
	 

	
	Cuáles son las enfermedades más comunes
	

	4.3
	What is the average length of sickness
	A) 1-3 days   B) 4-7 days   C) 2-4 weeks   D) longer

	
	Por cuanto tiempo se enferman normalmente
	

	4.4
	Does your family see a doctor
	A) Yes, Regularly   B) Yes, When Sick   C) No

	
	Su familia ha visitado al doctor
	

	4.5*
	Why don't you visit the doctor
	A)Economics  B) Proximity   C)Other

	
	Cuáles son las razones por las cuales ustedes no visitarian a un doctor
	

	4.6
	Do you take medicine to alleviate sickness
	A) Yes   B) No

	
	Ustedes toman medicinas para sus enfermedades
	

	4.7
	Where do you get your medicine from
	 

	
	Donde compra sus medicinas
	

	4.8
	What type of medicine to you take
	 

	
	 
	

	4.9
	Have you visited the doctor within the past year
	A) Yes   B) No

	
	Ha visitado a un doctor en este año
	

	4.1
	Have you visited la curandera 
	A) Yes   B) No

	
	Ha visitado a una curandera
	

	4.11
	Does your family visit a traditional healer
	A) Yes   B) No

	
	Ha visitado a un curandero tradicional (que usa hierbas)
	

	4.12
	Do you use any home remedies for illness and what are they
	A) Yes   B) No

	
	Utilizan remedios caseros para curar sus enfermedades
	

	4.13
	Who gets sick most often
	A) Children   B) Women   C) Men   D)Elderly

	
	Normalmente, quien se enferma mas seguido
	

	4.14*
	Have any of your children died
	A) Yes   B) No

	
	Ha perdido hijos
	

	4.15
	How old were they and what was the cause of death
	A) 0-5   B) 6-10   C) 11-15   D) 16-20

	
	Cuántos años tenian y razon de muerte
	

	4.16
	Were your children breast fed
	A) Yes   B) No

	
	Sus hijos tomaron leche materna
	

	4.17
	Have any family members received immunizations
	A) Yes   B) No

	
	Todos en su familia han recibido vacunas
	

	4.18
	Which immunizations 
	 

	
	Cuáles vacunas han recibido 
	

	4.19
	Has your family ever visited a dentist
	A) Yes   B) No

	
	Han visitado a un dentista
	

	4.20
	Is there a community health center
	A) Yes   B) No

	
	Hay un centro de salud en su comunidad
	

	4.21
	OBS - Trash disposal
	 

	
	
	

	4.22
	OBS - Any animal containment attempt
	 

	
	
	


	4.23
	General Notes

	
	

	
	

	
	

	
	

	
	

	
	

	
	


	#
	Education Questions (Las Preguntas de la Educación)
	Answers (Las Respuestas)

	5.1
	What members of the household attended elementary, middle, high school
	 

	
	Quien va a la escuela, colegio o cursos ADD TRANSLATION
	

	5.2
	How many years of school did they experience/ at what level did they stop attending school
	 

	
	Por cuantos años fueron ADD TRANSLATION
	

	5.3
	What members of the household are currently in school
	 

	
	En este momento, quienes van al colegio
	

	5.4
	How many days per week do they go to school
	A) 0   B) 1   C) 2   D) 3   E) 4   F) 5   G) 6   H) 7

	
	 
	

	5.5
	Do they miss school for any reason?  How much time is missed?
	 

	
	 
	 

	5.6
	Are any children not attending school?  Why not?
	 

	
	 
	

	5.7
	What allows students to advance to the next level of school
	 

	
	 
	

	5.8
	Do all children attend the same school
	A) Yes   B) No

	
	 
	

	5.9
	Does anyone in the family hold a leadership position in the community
	A) Yes   B) No

	
	Alguien de su familia tiene una posición de liderazgo 
	

	5.10
	General Notes

	
	

	
	

	
	

	
	

	
	

	
	

	
	


	#
	Economic Questions (Las Preguntas de la Economía)
	Answers (Las Respuestas)

	6.1
	Who in the family works
	 

	
	Quien trabaja en su familia
	

	6.2
	Where do they work (If outside community, why?)
	 

	
	Donde es que trabajan ADD TRANSLATION
	

	6.3
	What kind of work does each working individual perform?
	 

	
	 
	

	6.4
	Are there any members of your community or family that have any  specialization or any training in a particular area?  If yes, what area?
	 

	
	 
	

	6.5
	Does your family grow its own food? If no, where does your family get their food?
	 

	
	 
	

	6.6
	Do you farm for profit
	 

	
	Tiene ganancias de su trabajo agricultural
	

	6.7
	Do you farm your own land
	 

	
	Cosecha sus propias tierras o trabaja para alguien
	

	6.8
	What do you farm for profit
	 

	
	Que cosecha para vender
	

	6.9
	Do you sell any other goods for profit
	 

	
	Vende algo más para sus ganancias
	

	6.10
	What is the weekly income for the household (limpiras)
	 

	
	Cuanto diria usted que su familia gana a nivel semanal (limpiras)
	

	6.11
	What kind of animals do you own and how many of each
	 

	
	Cuáles tipos de animales tiene y cuantos
	

	6.12
	How many times a week does your family eat meat
	 

	
	Cuantas veces por semana comen carne en su familia 
	

	6.13
	Is there ever a shortage of food
	 

	
	Hay veces en las cuales no hay comida
	

	6.14
	Why is there a shortage of food
	 

	
	Por qué creen ustedes que aveces falta la comida  
	

	6.15
	Would you like to have a small industry in your community
	A) Yes   B) No

	
	 
	

	6.16
	Would you be willing to work for the small industry?  What would you be willing to do?
	 

	
	
	

	6.17
	How many hours a day could you spend working for an industry in your community
	(0)--(1 to 2)--(3 to 4)--(5 to 6)--(7 to 8)--(more)

	
	 
	

	6.18
	Can coffee grow in your region
	A) Yes   B) No

	
	 
	

	6.19
	Would you like to have a coffee production industry in your community
	A) Yes   B) No

	
	 
	

	6.20
	Can your community support additional livestock
	A) Yes   B) No

	
	
	

	6.21
	Would you like to have a textile production industry in your community
	A) Yes   B) No

	
	 
	

	6.22
	Would you like to produce and sell beverages
	A) Yes   B) No

	
	
	

	6.23
	Would your farms benefit from a new irrigation system
	A) Yes   B) No

	
	 
	

	6.24
	Do you have electricity in your home
	 

	
	Tiene electricidad en su casa
	

	6.25
	When did you first get electricity
	 

	
	Cuando empezo a trabajar la electricidad en su casa
	

	6.26
	How much do you pay for your electricity
	 

	
	Cuanto paga usted por su electricidad
	

	6.27
	Who do you pay for your electricity
	 

	
	A quien le paga por su electricidad
	

	6.28
	Do you own a radio
	 

	
	Tiene usted un radio
	

	6.29
	Do you own a refrigerator 
	 

	
	Tiene usted un refrigerador
	

	6.30
	Do you own any other electrical appliances
	 

	
	Tiene otro tipo de articulos electronicos
	

	6.31
	General Notes

	
	

	
	

	
	

	
	

	
	

	
	

	
	


	#
	Community Questions (Las Preguntas de su Comunidad)
	Answers (Las Respuestas)

	7.1*
	Do you know any information regarding your waterboard
	 

	
	Sabe usted de su comité de agua
	

	7.2
	Do you know any members of your waterboard? How do you know those people?
	 

	
	Conoce usted a los miembros de su comité de agua 
	

	7.3
	How do you feel about your waterboard?
	A) Positive   B) Neutral   C) Negative

	
	 
	

	7.4
	Is your water board open to suggestions/participation from all members of the community
	 

	
	 
	 

	7.5
	What is the biggest problem facing your community
	A) Poverty   B) Sickness   C) Water   D) Crime                 E) Other

	
	Cuál es el problema más grande de su comunidad
	

	7.6
	Do you know any members of your govenmental system?  How do you know these people?
	A) Yes   B) No

	
	 
	

	7.7
	How do you feel about your governmental system
	A) Positive   B) Neutral   C) Negative

	
	Como se siente sobre su sístema de gobierno
	

	7.8
	Is your governmental system open to suggestions/participation from all members of the community
	 

	
	 
	

	7.9
	Do you think the water system is important to the community?  Why?
	 

	
	 
	

	7.10
	Are you able to participate in the construction and maintenance of the water system
	 

	
	 
	

	7.11
	What would you be willing to do to obtain a water system in the community
	 

	
	Cree usted que la comunidad ayudaría a construir y a mantener una sistema de agua
	

	7.12
	How comfortable are you with using components from your old water system
	 

	7.13
	General Notes

	
	

	
	

	
	

	
	

	
	

	
	

	
	


ATTACHMENT C
VALUE ENGINEERING
As highlighted in CODE-PSI, one of the key aspects of developing student-led infrastructure projects is the dialogue with the community and meeting the expectations of the community and the student teams. However, in the urge to “do good” most student-run clubs design elaborate solutions which address all the concerns of the community but cause significant challenges in the implementation phase. In most cases since student clubs have to fundraise, building costly and elaborate systems is not in the best interest of the club. Furthermore, since most of the communities that partner with student clubs to build such infrastructure are impoverished, the communities would have difficulty generating the revenue to maintain the system. Therefore it is imperative that the student clubs engage in “value engineering” when designing the systems and also not promise communities elaborate systems without addressing the drawbacks to maintaining such systems.

When EWB-LC followed the iterative process for the development of the final design in La Fortuna, more emphasis was put on meeting all the requirements set forth by the community rather than reducing the cost of the system. This affected the overall complexity of the design which in turn affected the sustainability of the design. The end design consisted of two pipelines, one with potable water and the other with non-potable water, and a centralized filtration system. The main reason that a centralized filtration system was used, instead of a point-of-use filtration system, was to avoid each of the families in the houses having to carry out maintenance by themselves. However, this resulted in the building of two pipeline, doubling the cost of the system and causing the project to fall drastically behind schedule.

For the community of El Convento, EWB-LC considered the cost estimates that EP480 developed and considered means of reducing the cost. With the intention of satisfying all community members who agreed to partner with EWB-LC to build a water system, EP480 designated that all of the houses should receive a water connection. Using this as the foremost criteria, EP480 developed different alternatives that could address the problem. However one of the houses is located at very high elevation, which meant that the gravity-fed pipeline had to be designed using large, expensive pipes. To be able to satisfy the needs of the community including the house at the highest elevation, the students of EP480 calculated an initial materials cost estimate for the distribution system (which does not include the storage tank, valves, and water treatment) of $56,285, as shown in the table below.

	Material
	Unit
	Cost
	Quantity
	Total Cost

	     6" PVC
	M
	 $10.20 
	4,910
	 $50,082.00 

	     1" PVC
	M
	 $0.64 
	1,000
	 $640.00 

	     Sand and gravel for pipe bedding
	CF
	 $0.28 
	1,640
	 $461.87 

	     PVC cement
	CAN
	 $2.01 
	14
	 $28.16 

	     Joints and accessories
	10% of piping costs
	 $5072.20 

	Total
	
	 
	 
	 $56,284.23 


Because of this large capital cost, EWB-LC looked at the possibility of not supplying water to the house at the highest elevation, and the end result is a compromise where the residents of that house will have to pump up their own water using a hand pump.  In addition, a centralized filtration system was replaced with a point-of-use filtration system.  With these design revisions, the estimated material costs for the distribution system decreased to $14,075, as outlined in the table below.

	Material
	Unit
	Cost
	Quantity
	Total Cost

	2" PVC
	M
	 $1.75 
	4,568
	 $7,994.00 

	2" GI
	M
	 $10.12 
	342
	 $3,461.04 

	1" PVC
	M
	 $0.64 
	1,000
	 $640.00 

	Sand and gravel for pipe bedding
	CF
	 $0.28 
	1,640
	 $461.87 

	PVC cement
	CAN
	 $2.01 
	14
	 $28.16 

	Joints and accessories
	10% of piping costs
	 $1,209.50 

	Hand-powered pump
	EA
	$280.00
	1
	$280.00

	Total
	
	 
	 
	 $14,074.57 


In addition to the capital costs, EWB-LC also considered the long-term annual maintenance costs for the system and the community’s ability to afford those costs.  To arrive at an estimate for this, a failure rate was assumed for each major component of the system, with the replacement costs to be borne entirely by the community.  

	Material
	Number in System
	Purchase Rate/Year
	Unit Cost
	Total Cost

	6-m 2” PVC pipe
	820
	20
	$10.50
	$210.00

	6-m 1” PVC pipe
	170
	4
	$3.84
	$15.36

	Air valves
	10
	1
	$2.50
	$2.50

	Pila tap
	42
	2
	$2.50
	$5.00

	Bottle of bleach
	
	1
	$5.00
	$5.00

	Total Annual Cost

(Per Household)
	$237.85

($5.53)


To validate the reasonableness of our estimate, we compared this annual cost to other water projects in comparable communities in the developing world:

	Community
	Location
	Organization
	Houses 
	System 
	Annual Cost

	Boqueron K'asa
	Bolivia
	Water for People
	101
	Gravity-fed
	 $680.00 

	Panergaon
	India
	Grassroots
	50
	Pumped Well
	$578.00 

	Chamni
	India
	Grassroots
	60
	Gravity-fed
	 $42.00 

	Rawalsera
	India
	Grassroots
	59
	Pumped Well
	$317.00 

	El Jeromin
	Mexico
	US DOE
	 
	Pumped Well
	$150.00

	Agua Blanca
	Mexico
	US DOE
	 
	Pumped Well
	$200.00

	(Several)
	Philippines
	World Bank
	242
	Gravity-fed
	 $412.00 

	Total Annual Cost

(Per Household)
	$339.86

($3.15)


Our estimate compares favorably with data from comparable water systems, and represents a cost of only $0.015 per household per day.
ATTACHMENT D
COMMUNITY AGREEMENTS

Community Agreement, Dated January 13, 2009
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Community Voting Record
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ATTACHMENT E
MAP OF PROPOSED WATER AND SANITATION SYSTEM
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SUPPORTING LETTERS
FUCHOSO (Fundación de Cosecha Sostenible)
[image: image16.bmp]
	 Fundación Cosecha Sostenible Honduras

F  U  C  O  H  S  O

“Plantando esperanza… restaurando bosques… nutriendo comunidades”


  


                                                                                 San Pedro Sula,  Lunes  16  de Marzo de 2009

Señor(s): _________________________

Es un placer dirigirme a ustedes en nombre de la organización no gubernamental  Fundación Cosecha Sostenible en Honduras, con el acrónimo de FUCOHSO, de la cuál soy el director nacional. 

Nuestra organización, desde su comienzo en el año de 1997, se ha dedicado a apoyar a las familias menos favorecidas, pero con grandes deseos de superación que habitan en comunidades rurales del noroccidente y noreste del país, en tres aspectos esenciales: Productividad agrícola y nutrición, manejo ambiental comunitario y fortalecimiento de capacidad empresarial. 

En el de mejoramiento ambiental comunitario, hemos tenido desde el 2005, un especial aliado, cómo lo ha sido el grupo de Ingenieros Sin Fronteras del Lafayette College, del estado de Pennsylvania, Estados Unidos. Esta organización universitaria, más conocida por nosotros cómo ¨EWB-Lafayette¨. 

Con el apoyo de los grupos de estudiantes voluntarios  de EWB-Lafayette y sus profesores mentores, hemos logrado concluir exitosamente dos proyectos de agua potable con innovadoras tecnologías, en igual número de comunidades rurales del municipio de Yoro, en el Departamento del mismo nombre, logrando mejorar la salud y saneamiento de por lo menos 100 familias. 

Y deseamos seguir con ese mismo proceso en otra comunidad del mismo municipio, llamada El Convento, que alberga a  60 familias y en dónde EWB-Lafayette ya ha tenido reuniones preliminares para el establecimiento en conjunto con las familias, de un nuevo proyecto de agua potables. 

El apoyo que deseamos seguir brindando a ellos es  tanto en el aspecto administrativo, con el manejo de fondos de trabajo y compras, cómo en la parte logística (transporte y alojamiento en áreas de trabajo) y organizativa  en la comunidad.  Así que esperamos que lo más pronto posible, podamos iniciar con este nuevo proyecto. 

Atentamente,    

Ing. José Y. Munguía

Director Ejecutivo de FUCOHSO

English Translation
	 Fundación Cosecha Sostenible Honduras

F  U  C  O  H  S  O

“Plantando esperanza… restaurando bosques… nutriendo comunidades”
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                                                                                         San Pedro Sula, Monday, March 16 2009
Dear Sir(s):_________________________

It is with great pleasure I address you on behalf of the non-governmental organization Fundación Cosecha Sostenible en Honduras (Sustainable Harvest International - FUCOHSO), for which I am the national director.

Since its foundation in 1997, our organization has focused on helping less favored families with a strong desire of overcoming. These families live in the northeastern and northwestern rural areas of Honduras. We help them in three main aspects: agricultural productivity and nutrition, community environmental management, and encouraging entrepreneurship. 

Since 2005 we have had a very special ally to deal with the Community Environmental Management aspect. This ally is the Engineers Without Borders Lafayette Chapter, from the state of Pennsylvania in the United States. We generally refer to them as EWB-Lafayette. 

With the help from the volunteer students and their mentors, we have been able to succesfully implement two potable water projects. These projects have innovative technologies and were implemented in two communities of the Yoro municipality in the Yoro department. These systems have helped improve the health and sanitation of at least 100 families. 

We wish to continue this process in a nearby rural community called El Convento. El Convento has approximately 60 families. EWB-Lafayette has already had several preliminary meetings with the community to carry out a joint new water project. 

We, as an organization, wish to continue helping them (EWB-Lafayette) in the administrative areas, which include management of tasks and funds management; as well as in the logistics of the project (transportation, housing, etc.) We hope we can begin working as soon as possible in this new project. 

Sincerely yours,    

Ing. José Y. Munguía
FUCOHSO Executive Chair
IHCAFE (HONDURAN NATIONAL COFFE BOARD – AGRICULTURAL DIVISION)

[image: image13.jpg]MAR-21-2009 01:15 AM By 01

Instituto Hondureio Del Café (THCAFE)
Agencia THCAFE Yoro, Yoro Honduras

20 de Marzo del 2009

Profesor Gladstone Hutchinson
Departamento de Economia y Negocios
Lafayette College

Easton PA 18042

Estimado Profesor Hutchinson,

Me dirijo a usted muy atentamente para ofrecerle todo mi apoyo y compromiso en el
proyecto economico llevado a cabo en la comunidad de El Convento Yoro, junto con la
participacion del programa de “Economic Empowerment and Global Learning Project
(EEGLP)” que forma parte de la Universidad de Lafayette.

Como representante de IHCAFE, me dirijo a anunciatle que nuestro compromiso en el

proyecto economico de la comunidad de El Convento incluye 1a asesoria técnica,
logietion y educacional de las siguicntes actividades. la implemenucion de cacao,

plitanos, cafia de azticar y colmenas con el propésito de comercializacion; asi como la
implementacion de pozos de peces, un jardin de vegetales y gallinero comunal, con el
propésito de consumo propio. Otras actividades incluyen proyectos de micro-crédito y
cadena de comercio con el fin darle una alternativa mas a la comunidad asi como
procurar el bienestar econémico.

Como agencia local, IHCAFE ha trabajado directamente con varias comunidades de la
regién de Yoro, teniendo la experiencia y conocimiento que involucra los proyectos
como los previamente mencionados. Como representante técnico de THCAFE seria un
placer trabajar con la comunidad de El Convento y el programa EEGLP, y deseo que este
proyecto tenga €xito no solo para la comunidad de El Convento sino para otras
comunidades adyacentes que se pueden beneficiar de ella.





English Translation
Honduran Institute of Coffee (IHCAFE)

IHCAFE Agency; Yoro, Yoro Honduras

March 20th, 2009

Professor Gladstone Hutchinson

Economics and Business Department

Lafayette College

Easton PA 18042

Dear Professor Hutchinson, 

I attentively address to you to offer all our support and compromise in the economics project, which takes place in the community of El Convento, Yoro; together with the participation of the “Economic Empowerment and Global Learning Project (EEGLP)” which is part of Lafayette College. 

As IHCAFE representative, I write to you to inform you that our compromise in the economics project of the community of El Convento includes the technical, logistical and educational consultancy of the following activities: the implementation of cocoa, plantains, sugarcane and beekeeping which are going to be commercialized; as well as the implementation of fish ponds, a vegetable garden and chicken farm for domestic consumption purposes. Other activities include the micro-credit projects and the chamber 

As a local agency, IHCAFE has directly worked with various communities of the Yoro region, which has given us the experience and knowledge that takes to work on the previously mentioned activities. As a technical representative of IHCAFE, it will be a pleasure to work with El Convento community as well as with the EEGLP program. I wish this project success, not only for the benefit of El Convento community but also for the nearby communities that could benefit from this project as well. 

Attentively, 

Engineer Sergio Aguilar, 

IHCAFE, Yoro Yoro Honduras
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Itemized Budget for EPA STAR Grant Applications

	
	 COST CATEGORIES
	YEAR ONE
	YEAR TWO
	YEAR THREE
	YEAR FOUR
	YEAR FIVE
	TOTAL PROJECT

	
	a.   Personnel
	Federal
	Cost-Share
	Federal
	Cost-Share
	Federal
	Cost-Share
	Federal
	Cost-Share
	Federal
	Cost-Share
	Federal
	Cost-Share

	
	TOTAL PERSONNEL
	-0-
	-0-
	-0-
	-0-
	
	
	
	
	
	
	-0-
	-0-

	
	b.  Fringe Benefits
	-0-
	-0-
	-0-
	-0-
	
	
	
	
	
	
	-0-
	-0-

	
	c.  Travel

Trip 1 August 2009

Trip 2 January 2010

Trip 3 April 2010 

Trip 4 April 2010

Trip 5 August 2010
Trip 6 August 2010
Trip 7 January 2011

Trip 8 April 2011

Trip 9 April 2011

Trip 10 June 2011
	$5,315.00
$3,445.00
$1,250.00 $1,225.00    

           
	
	-0-

-0-

-0-

$4,145.00

$1,325.00
$2,575.00
$1,250.00
$1,225.00

$1,325.00
	
	
	
	
	
	
	
	$5,315.00
$3,445.00
$1,250.00 $1,225.00

$4,145.00

$1,325.00
$2,575.00
$1,250.00
$1,225.00

$1,325.00
	-0-

	
	TOTAL TRAVEL
	$11,235.00
	
	$11,845.00
	
	
	
	
	
	
	
	$23,080.00
	-0-

	
	d.  Equipment (items ≥ $5000)


	-0-


	
	-0-

	
	
	
	
	
	
	
	-0-
	-0-

	
	TOTAL EQUIPMENT
	-0-
	
	-0-
	
	
	
	
	
	
	
	-0-
	-0-

	
	e.  Supplies

Item 1 Distribution system (pipes)

Item 2 Valves and Components
Item 3 Water Treatment Supplies

Item 4 Spring Boxes and Storage Tank

Item 5 Greywater systems

Item 6 Pilas

Item 7 Field Irrigation

supplies

Item 8 Contingency 

Item 9 Transportation

Item 10 Fish Ponds

Item 11 Crops

   Sugar Cane

   Plantains

   Cocoa

Item 12 Vegetable Garden

Item 13 Chicken Farm

Item 14 Beekeeping

Item 15 Microcredits

Contingency

Transportation
	$6,897.29
$7,752.35

$   600.00
$1,356.01
$1,491.86

$1,915.34

$2,523.81

$1,755.56

$4,066.14

$   887.30

$2,507.14

$1,153.44

$2,000.00

$   740.44

$1,554.92
	
	$6,897.29

$1,683.25
$2,450.00

$   420.00

$   420.00

$1,356.01

$1,491.85
	
	
	
	
	
	
	
	$13,794.58

$1,683.25

$2,450.00

$7,752.35

$  420.00
$   420.00

$   600.00
$7,712.02

$2,983.71

$1,915.34

$2,523.81

$1,755.56

$4,066.14

$   887.30

$2,507.14

$1,153.44

$2,000.00

$   740.44

$1,554.92
	-0-

	
	TOTAL SUPPLY
	$37,201.60
	-0-
	$14,718.40
	-0-
	
	
	
	
	
	
	$51,920.00
	-0-

	
	f. Contracts
	
	
	
	
	
	
	
	
	
	
	
	

	
	TOTAL CONTRACTUAL
	-0-
	-0-
	-0-
	-0-
	
	
	
	
	
	
	-0-
	-0-

	
	g.  Other
	
	
	
	
	
	
	
	
	
	
	
	

	
	TOTAL OTHER COSTS
	-0-
	-0-
	-0-
	-0-
	
	
	
	
	
	
	-0-
	-0-

	
	h. TOTAL DIRECT COSTS

   (sum of a – g)
	$48,557.60
	-0-
	$26,442.40
	-0-
	
	
	
	
	
	
	$75,000.00
	-0-

	
	i.  Indirect Costs/Charges

_______% of _______ (base)
	-0-
	-0-
	-0-
	-0-
	
	
	
	
	
	
	
	

	
	j.  TOTAL PROJECT COST

   (sum of h & i )
	$48,557.60
	-0-
	$26,442.40
	-0-
	
	
	
	
	
	
	$75,000.00
	-0-

	
	k. Total Requested From EPA
	
	
	
	
	
	
	
	
	
	
	$75,000.00
	-0-


NCER Form 3212

BUDGET JUSTIFICATION

Materials

· Distribution system

· PVC and GI piping — $12,095.04

· Sand and gravel — $461.87

· PVC cement — $28.16

· Joints and accessories — $1,209.50

· Valves and components

· Pressure break tanks — $16.41

· Thrust blocks — $144.84

· Hand-powered pump — $280.00

· Valves and accessories — $1,242.00

· Water treatment

· Bio-sand filter containers — $1,344.00

· Piping and valves — $1,050.00

· Sand and gravel — $56.00

· Spring boxes and storage tank

· Source protection — $1,214.50

· Concrete storage tank — $6,537.85

· Greywater systems — $420.00

· Pilas — $420.00

· Field irrigation — $600.00

· Contingency (10 percent of material costs) — $2,712.02
· Transportation of materials (10 percent of material and contingency costs) — $2,983.22
Economic Development

· Fish ponds
· Fish — $238.10
· Tilapia concentrate — $1,269.84
· Other supplies — $407.41
· Crops (sugar cane, plantains, and cocoa)
· Plants — $4,431.21
· Fertilizer — $1,269.85
· Sugar processing machine — $793.65
· Other supplies — $1,850.80
· Vegetable garden
· Chile, tomato, cabbage, and onion seeds — $333.33
· Fertilizer — $289.42
· Other supplies — $264.55
· Chicken farm
· Chickens — $476.19
· Chicken roost — $2,030.95
· Beekeeping — $1,153.44
· Microcredits — $2,000.00
· Contingency (5 percent of material costs) — $740.44
· Transportation of materials (10 percent of material and contingency costs) — $1,554.92
Travel to Honduras

· August 2009 (9 people)

· Airfare at $500 per person — $4,500.00

· Hotel in Yoro at $10 per person — $90.00

· Mini-bus rental — $500.00

· Meals at $25 per person — $225.00

· January 2010 (7 people)

· Airfare at $400 per person — $2,800.00

· Hotel in Yoro at $10 per person — $70.00

· Mini-bus rental — $500.00

· Meals at $25 per person — $175.00

· August 2010 (7 people)

· Airfare at $500 per person — $3,500.00

· Hotel in Yoro at $10 per person — $70.00

· Mini-bus rental — $500.00

· Meals at $25 per person — $175.00

· January 2011 (5 people)

· Airfare at $400 per person — $2,500.00

· Hotel in Yoro at $10 per person — $50.00

· Mini-bus rental — $500.00

· Meals at $25 per person — $125.00

Travel to Conferences

· National Sustainability Design Expo in April 2010 and 2011 (2 people per trip)

· Car rental at $50 per day for 4 days — $200.00 per trip

· Gasoline — $50.00 per trip

· Hotel at $200 per night for 3 nights — $600.00 per trip

· Meals at $100 per day for 4 days — $400.00 per trip

· Engineers Without Borders–USA International Conferences in April 2010 and 2011 (2 people per trip)

· Airfare at $400 per person — $800.00 per trip

· Hotel at $100 per night for 2 nights — $200.00 per trip

· Meals at $75 per day for 3 days — $225.00 per trip

· AIChE Sustainability Conference in August 2010 (2 people)

· Airfare at $400 per person — $800.00

· Hotel at $150 per night for 2 nights — $300.00

· Meals at $75 per day for 3 days — $225.00

· ASEE Annual Conference & Exposition in June 2011 (2 people)

· Airfare at $400 per person — $800.00

· Hotel at $150 per night for 2 nights — $300.00

· Meals at $75 per day for 3 days — $225.00

RESUMES

JOSHUA SMITH (EWB Lafayette Chapter Co-Advisor)

Dr. Joshua Smith

Assistant Professor

Department of Mechanical Engineering

Lafayette College, Easton, PA 18042

(610) 330-5938; smithjh@lafayette.edu

EDUCATION

Ph.D. Mechanical Engineering, University of Virginia, 2007
M.S. Mathematics, University of Virginia, 2001

B.S. Mathematics, Bucknell University, 1999
PROFESSIONAL EXPERIENCE

Assistant Professor, Mechanical Engineering, Lafayette College, 2007-Present

Postdoctoral Scholar, University of California, San Francisco, 2006-2007

Research Assistant and Graduate Teaching Assistant, University of Virginia, 2001-2006

Graduate Instructor and Graduate Teaching Assistant, University of Virginia, 1999-2001


TEACHING INTERESTS

Thermodynamics, fluid mechanics, heat transfer, transport processes, engineering mathematics, and continuum mechanics

RESEARCH INTERESTS

Biomechanical modeling of hydrocephalus and infusion into brain tissue, soft tissue mechanics
PROFESSIONAL MEMBERSHIPS/ACTIVITIES

American Mathematical Society

American Society for Engineering Education

American Society of Mechanical Engineering

Reviewer, Annals of Biomedical Engineering
SAMPLE PUBLICATIONS AND PRESENTATIONS
J. J. García and J. H. Smith, A biphasic hyperelastic model for the analysis of fluid flow and mass transport in brain tissue, Annals of Biomedical Engineering, 37:375–386, 2009.

J. H. Smith and J. J. García, A biphasic hyperelastic model for analysis of fluid transport in brain tissue, ASME 2008 Summer Bioengineering Conference, Marco Island, FL, June 25–29, 2008. 

J. H. Smith and J. J. García, A nonlinear biphasic hyperelastic model for acute hydrocephalus, ASME 2008 Summer Bioengineering Conference, Marco Island, FL, June 25–29, 2008. 

J. H. Smith, L. Y. Cheng, G. T. Manley, and K. L. Monson, Deformation at branch points in human cerebral arteries, American Society of Biomechanics 2007 Annual Conference, Stanford University, August 22–25, 2007. 

J. H. Smith and J. A. C. Humphrey, Interstitial transport and transvascular fluid exchange during infusion into brain and tumor tissue, Microvascular Research, 73:58–73, 2007.

P. Gorkin and J. H. Smith, Dirichlet: His life, his principle, and his problem, Mathematics Magazine, 78:283–296, 2005. 

G. T. Gillies, J. H. Smith, J. A. C. Humphrey, and W. C. Broaddus, Positive pressure infusion of therapeutic agents into brain tissues: Mathematical and experimental simulations, Technology and Health Care, 13:235–243, 2005
GLADSTONE HUTCHINSON (EEGLP Founding Director)

Dr. Gladstone Hutchinson
Associate Professor

Department of Economics
Lafayette College, Easton, PA 18042

(610) 330-5304; hutchins@lafayette.edu

EDUCATION

Ph.D. Economics, Clark University, 1990

B.A. Economics and Business, SUNY-Oneonta, 1983

Certificate Higher Education Management, Harvard University, 2003

PROFESSIONAL EXPERIENCE

Founding Director, Economic Empowerment and Global Learning Project (EEGLP), Lafayette College, 2008-Present
Associate Professor, Economics, Lafayette College, 2001-Present
Dean of Studies, Lafayette College, 2001-2006

Assistant Professor, Economics and Business, Lafayette College, 1992-2000

Economic Advisor and Consultant, Ministry of Finance & Planning, Jamaica, 1996-2001

Visiting Research Associate, Fiscal Affairs Division, IMF, 1999-2000
INTERESTS

Public sector economics, development economics, and macroeconomics
PROFESSIONAL MEMBERSHIPS/ACTIVITIES

Member, Advisory Board, Lower 9th Ward of New Orleans Urban Farming Initiative

Trustee, Clark University

Coordinator, Hunsicker Entrepreneurship Studies, Lafayette College

Member, National Advisory Board, Imaging America Consortium of Universities and Colleges

Director, Institute of Economic Policy Studies, Inc., Worcester, MA

SAMPLE FUNDED PROJECTS

“Creating a carbon-neutral green economy in the Lower 9th Ward of New Orleans,” Clinton Global Initiative Grant (2008-2009), Principal Investigator

“CODE-PSI to promote sustainable systems in Honduras,” U.S. Environmental Protection Agency P3 Phase I Award (2008-Present), Co-Principal Investigator

“Entrepreneurial economic development, self-agency, and sustainable peace in rural Honduras,” Kathryn Wasserman Davis Foundation 100 Projects for Peace Award (2007), Principal Investigator
SAMPLE PUBLICATIONS AND PRESENTATIONS

“William E. Simon’s Capacities Approach to Liberty: An Essay in Economic Citizenship,” Atlantic Economic Journal, volume 31, September 2003 (with U. Schumacher)

"Efficiency Gains through Privatization of UK Industries," originally published in Privatization and Economic Efficiency, Attiat F. Ott and Keith Hartley, editors. Edward Elgar 1991; republished, in Privatization and Public Policy, edited by V. Wright and L. Perrotti, as part of the International Library on Comparative Public Policy Series, Edward Elgar, December 1999.

 “Fiscal Expenditure Policy and Economic Growth: Evidence from Latin America and the Caribbean,” Social and Economic Studies, 46:4 (1997), U. of the West Indies (with U. Schumacher)  

“Government Policy and Human Development: Evidence from Developing Countries,” Journal of Third World Studies, Fall 1995 (with U. Schumacher)

“NAFTA’s Threat to Central American and Caribbean Basin Exports: A Revealed Comparative Advantage Approach,” Journal of Inter-American Studies and World Affairs, Spring 1994 (with U. Schumacher).

“The Budget Process and Fiscal Federalism in Canada,” in Attiat F. Ott: Public Sector Budgets: A Comparative Study, Aldershot, England: Edward Elgar 1993.

“Privatization in Developing Economies: The Case of Jamaica,” in Attiat F. Ott and Keith Hartley (eds.): Privatization and Economic Efficiency, Aldershot, England: Edward Elgar 1991 (with U. Schumacher).

DAVID BRANDES (EWB Lafayette Chapter Co-Advisor)

Dr. David Brandes

Associate Professor

Department of Civil & Environmental Engineering

Lafayette College, Easton, PA 18042

(610) 330-5441; brandesd@lafayette.edu

EDUCATION

Ph.D. Civil Engineering/Water Resources, 1998, Pennsylvania State University

M.S. Environmental Systems Engineering, 1992, Clemson University

B.S. Civil Engineering, with honors 1988, University of Maryland

PROFESSIONAL EXPERIENCE

Associate Professor, Civil & Environmental Engineering, Lafayette College, 2008-
Visiting Scientist, Acopian Center for Conservation Learning, Hawk Mountain Sanctuary, 2007-08
Associate Professor & Acting Head, Civil & Environmental Engineering, Lafayette College, 2006-07
Assistant Professor, Civil & Environmental Engineering, Lafayette College, 1999-05
Postdoctoral Scholar and Instructor, Penn State University, 1998-99
Graduate Research Assistant, Environmental Science Group, Los Alamos National Laboratory, 1994-97
Consulting Engineer, ENVIRON Corp., 1989-90, 1992-94

TEACHING INTERESTS

Watershed approach to environmental engineering, fluid mechanics, water resources engineering, hydrology, stormwater management and design, numerical methods, sustainability
RESEARCH INTERESTS

Impacts of urbanization on streamflow regimes; hydrologic sensitivity of carbonate watersheds to urbanization; mathematical modeling of raptor migration based on fluid flow principles

PROFESSIONAL MEMBERSHIPS/ACTIVITIES

American Water Resources Association

American Geophysical Union, Hydrology Section

American Society of Civil Engineers Environmental & Water Resource Institute (EWRI)

Reviewer, ASCE J. of Hydrologic Eng, ASCE J. of Water Resources Planning and Management, Water Resources Research, Hydrological Processes, Environmental Science & Techn., Journal of the Am. Water Res. Assoc., Journal of Raptor Research
Board of Directors, Bushkill Stream Conservancy

Watershed Advisory Committee, Lehigh Valley Planning Commission

SAMPLE FUNDED PROJECTS

“A locally sustainable food-loop for Lafayette College”, Clinton Global Initiative Grant. With Geology major Jennifer Bell 2011

"Community-Oriented Design and Evaluation Process for Sustainable Infrastructure", U.S. Environmental Protection Agency P3 Phase II Grant (2006-2007), Co-Principal Investigator.

"Development of Sustainable Water Systems in Yoro, Honduras", U.S. Environmental Protection Agency P3 Phase I Award (2005-2006), Co-Principal Investigator.

"U.S.-Uganda Cooperative Research: Undergraduate Research Investigating Wetlands Adjacent to Lake Victoria", National Science Foundation 0353236 (2004-2006), Co-Investigator.

"A comprehensive watershed instrumentation program for multidisciplinary undergraduate education at Lafayette College", National Science Foundation DUE-0088770 (2001-2003), Principal Investigator.

SAMPLE PUBLICATIONS AND PRESENTATIONS
Brandes, D. and T.J. Voltz, 2008. Patterns of Streamflow Response to Urbanization in the Northeast U.S. Megalopolis, Eos Trans. AGU, 89(53), Fall Meet. Suppl., Abstract H11E-0805 

Kney, A.D., and D. Brandes, 2007. A Graphical Screening Method for Assessing Stream Water Quality Using Specific Conductivity and Alkalinity Data. J. Environ. Management, 82(4):519-528.

Lott, F. and Brandes, D, 2006. A tale of two creeks: investigating hydrologic response to urbanization in carbonate watersheds. Paper No. 42-19. GSA Northeastern Section, 41st Annual Meeting. 

Brandes, D., Cavallo, G.J., and M.L. Nilson, 2005. Baseflow trends in urbanizing watersheds of the Delaware River basin. J. Am. Water Res. Assoc. 41(6):1377-1391. 

Brandes, D., Hoffmann, J.G., and J.T. Mangarillo, 2005. Correlation of baseflow recession rates, low flows, and hydrologic features of small watersheds in Pennsylvania. J. Am. Water Res. Assoc. 41(5):1177-1186. 

Brandes, D. and D.W. Ombalski, 2004. Modeling raptor migration pathways using a fluid flow analogy. J. Raptor Res. 38(3):195-207.

Yaindl, C., Root, M., Brandes, D., Kney, A.D., Iwadra, M., and L. Kajubi, 2004. Assessment of agricultural techniques on wetland processes - Uganda, Africa. AWRA Annual Conf, Orlando.

Brandes, D., Salvage, K.M., and C.J. Duffy, 2003. (invited) Nonlinearity in storage-discharge relationships of heterogeneous hillslopes and implications for baseflow recession. Eos. Trans. AGU, 84(46):F668.

Brandes, D., and A.D. Kney, 2003. Improving environmental and water resources engineering education at Lafayette College using watershed-based field studies. Proceedings of the 2003 ASCE EWRI World Water and Environmental Resources Congress, Philadelphia, PA.
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STEP 6:


Evaluate and Perform Corrective Actions as Needed





STEP 5:


Implement Solution





STEP 4:


Select Preferred Solution and Obtain Finals Design and Approvals





STEP 3:


Evaluate and Prioritize Alternatives 





STEP 2: 


Identify and Assess Available Resources 





STEP 1:


Collaboratively Assess Community Needs and Identify Goals and Scope of the Project  
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� FUCOHSO is a branch of Sustainable Harvest International.


� Note that House 1 is remotely located from the rest of the community at a significantly higher elevation. Hence some of the alternatives considered do not supply water to the entire community. There are social implications to be considered since 17 community members reside in the house.
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