2.0 Site Assessment Trip
2.1 Trip Summary
2.1.1 Contact Information

Travel Team:

Jonathon Crocker (President) - Jonathon.Crocker@tufts.edu
Jesus Sanchez (Vice President) - Jesus.Sanchez@tufts.edu
Allison Schuster - Allison.Schuster@tufts.edu
Brad Kelly - Bradford.Kelly@tufts.edu
Lisa Moretti - Lisa.Moretti@gmail.com
Travel Advisor:


John Durant – John.Durant@tufts.edu
El Salvador Contact:


Epilogos Charity - 011-503-2342-3042
2.1.2 Trip Log
Day 1: Arrival by plane in San Salvador on July 5th, 2006. Traveled by hired car to San Jose Villanueva

Day 2: First trip into Arada Vieja, traveled by foot. Each member stayed with different families in community for the night.

Day 3: Attended school for adult literacy education. Team continued to meet members of the village before returning to San Jose Villanueva by foot.

Day 4: Group returned to Arada Vieja and began water quality testing. Several members conducted a GPS survey of half of the village.

Day 5: GPS survey was continued throughout the morning. Open community meeting was conducted to discuss future projects.

Day 6: The team returned to the volunteer house after collecting water samples to be tested in San Jose Villanueva.

Day 7: Ceramic filters were purchased from the local health clinic for sale within the community. These filters will clean drinking water until a more sustainable system can be installed.

Day 8: The team inspected the ceramic filters before transporting them to the community.

Day 9: Health surveys began; four were completed in the first day.

Day 10: The team traveled to San Juan Buenovista to inspect a large scale water distribution system that was under construction
Day 11: The ceramic filters, water jugs and brushes were sold to the community for $3, all but one family bought a ceramic filter. Measurements were taken for the school and shrimp ponds.

Day 12: Measurements were taken for the high efficiency stoves and the water holding tanks before returning to San Jose Villanueva.

Day 13: Several team members traveled back into the community to conduct additional health surveys.

Day 14: The group traveled to San Salvador to meet with Primoder, an NGO that was in negotiation to construct a road to Arada Vieja. The road is scheduled to be complete by January 2007.

Day 15: The team returned to Arada Vieja for the last day in the village. The group returned to San Jose Villanueva.

Day 16: Team spent last full day in San Jose Villanueva.
Day 17: Members left El Salvador on July 21st 2006.
2.2 Travel, Lodging, and Project Contacts


The team traveled to San Salvador, the capital of El Salvador on July 6th, 2006 by plane. From this point on, our travel and lodging was provided through Epilogos, the NGO we were working with. Our primary contacts with the NGO and the community were Mike and Suzie Jenkins. They run the charity in San Jose Villanueva.

After arriving at the airport the team took a taxi that was arranged by Epilogos to travel to San Jose Villanueva. While in this town the team would stay in the volunteer house owned by the NGO. The lodging cost also covered the team’s meals, which were prepared by the Jenkin’s.

Traveling to Arada Vieja from San Jose Villanueva was primarily by foot. It was an hour and a half walk to the community. It was also possible to drive to the community with Epilogos on days that the roads were dry. 


While in Arada Vieja the travel team split up and was billeted by different families within the community. Staying with different families provided the team with a better understanding of the way of life as well as allowing individuals to form a more personal bond with the residents. So the group was not a monetary burden, Epilogos provided the village with food and clean water for the team before they arrived using our billeting fee.

The entire team stayed in Arada Vieja for the first five days, and the remaining time was spent between there and San Jose Villanueva. It became necessary to return to the volunteer house everyday with water samples so that there was a source of power for the incubator.

The team returned to Boston on July 21st after spending two weeks in country. 

2.3 Project Aim

To work with the community of Arada Vieja to implement a sustainable water filtration and distribution system.

This goal was established with the input of Epilogos, the Tufts EWB travel team and the people of Arada Vieja. These groups worked together and communicated through several open meetings in the community. This project goal matched the needs of the community with the strengths of the Tufts chapter of EWB. 

2.4 Past and Present Projects

The Arada Vieja community has proven that it is capable of hosting sustainable projects. While the community was only founded in 1992, it has been the site for over a half dozen major projects. The people have proved that they are responsible and that they are willing to take advantage of any opportunity that they are given. For this reason, more Non-Government Organizations (NGOs) have begun to work with Arada Vieja. The village has been involved in shrimp farming, efficient cooking ovens, solar power, chicken farming, a school construction, latrines, and a water distribution device.

2.4.1 Shrimp and Tilapia Co-operative
One of the largest projects that has been and continues to be worked on is a shrimp and fish farm. The project began with an NGO digging ponds for the shrimp farming, this charity fell through and another group picked it up. This project is funded currently by Epilogos charity but a charity run by a man named Mauricio who runs a small organization to help people in poorer areas to create sustainable business. There are fourteen of the twenty families involved in the project and it works as a co-operative. It works by committee and there are several members that are more involved in the business end of the project.

The farm consists of three ponds, all slightly different sizes, but along the size of 100 by 70 feet and is approximately 5 feet deep. These ponds hold either fish or shrimp. While in the past it was an even balance between the two, recently the co-operative has moved towards the shrimp due to their higher profit margin. This is a risky strategy as they are much more fragile.

The shrimp are bought at a hatchery called ¨Los Cobanos¨ located in the North of El Salvador. This is a joint venture between the country of El Salvador and China. China gave money for labs, tanks and ponds. It is a multi-million dollar farm that sells shrimp larvae for various aquaculture projects throughout the country. Arada Vieja uses a shrimp species called macro-berachum. This is a solely fresh water species, unlike some of the other shrimp at this location. Others are naturally salt water but are acclimated to fresh water. 

The first two attempts at shrimp farming did not work well. The first attempt failed due to a lack of oxygen in the water. The second group was poisoned by someone presumably in the community. Both of these attempts had two thousand shrimp involved. The last batch was the first that brought money into the community. There was a profit of approximately $500. The families involved did not get any of this money though; it was reinvested into the project. This season has two ponds filled with three thousand shrimp larvae each. For each batch of three thousand shrimp it cost the co-operative $120 for a total of $240. In addition to the initial cost, there is also the cost of food and an aerator that they had built for the ponds after the first batch died of lack of oxygen. The food costs $25 and for the 2000 shrimp over 8 months, seven bags of food were needed. The aerator is a custom built paddle boat that churns the water to deliver more oxygen. It cost $400 and requires hours of labor per day by people in the co-operative.

While it is hard to judge the success of this project so early on, it is clear that the co-op is committed to the farm and is continually working to improve. This season will be pivotal for the success of the farm, as this season is seeing 6000 shrimp being raised to be sold. There will be more difficulty with the amount of oxygen the shrimp will consume, the amount of food needed, and the drop in the price of shrimp.

2.4.2 High Efficiency Household Oven
Almost every household in the village uses a highly efficient oven that was implemented by Fundamer. All but three of the houses has one of these stoves and the do not have them because they are newer families. These are families that have recently moved in or become married.

Fundamer sent a woman from inside El Salvador to Arada Vieja to teach someone in the village how to build these stoves that are much more efficient. They then helped build all of the stoves in the village and it is the job of the woman in Arada Vieja to teach others and build stoves for people near cost.

The stoves are all slightly different sizes but are approximately seven feet long, three feet tall and three and a half feet wide. The materials needed for the construction of one of these stoves includes cement, clay, sand and steel. The design does not allow much heat to escape from the stove and ensures the most heat is transferred to the steel plate; this is what makes it so efficient. The stove top consists of a steel plate, a quarter inch thick that measures 30 inches by 16.5 inches. Some of these steel plates also have a hole 4 inches in diameter directly over the fire to cook faster. The smoke from the fire exits the house through a cement chimney that is 6.5 inches in diameter and is 5 to 6 feet tall.

The primary costs include 45 bricks, half a bag of cement and transportation of materials. This typically costs a total of $145. The most expensive part of the stove is the steel plate; it has cost as much as $90. The added efficiency also adds to less deforestation but does not save the people in Arada Vieja money since they have access to wooded areas nearby.

This project has been very successful. All of the houses that have one use it everyday for all of their cooking needs. It is kept alight all day and is only put out at night, this usually requires someone tending to the fire all day, and this allows it to be ready to cook a meal within several minutes. One problem with the design is that not all houses have a hole in the steel top and do not like to boil water on it because it takes to long. The instead start a fire on the side and this fills the house with smoke and increases the chance of burns.

2.4.3 Solar Power
One of the more expensive projects that has been implemented in the community has been done by Epilogos. The goal is to provide every household with electricity. This was started in 2004 and it installed a solar panel in over half of the houses in Arada Vieja.

The installation included a solar panel, battery, 3 light fixtures and a power outlet. The total cost at the time for these items and installation was approximately $700 per household. This cost now is over $1000. There are 17 houses that have a solar panel in the community. Epilogos also supplied each house that had electricity with a black and white television. The batteries for the solar system were supposed to last for 4 years but by year 2 they were already beginning to fail. It would cost $120 to buy a new battery for each house, this cost could change slightly with each company. The other economic problem was that the people in the village could not afford to replace dead light bulbs and tried to put in cheaper ones that did not match the specifications. This ruined many of the light fixtures.

The intent of the solar power was to supply the village with electricity until it could be attached to the national grid. This will take more time as the village is not big enough to warrant the government to install the required power lines to Arada Vieja. It could still potentially be many years before the government will step in. One of the main objectives of bringing light to the village was to allow the children to study at night, something that had previously been nearly impossible. It also made it much easier to navigate rooms that had previously been too dark. The televisions are still widely used by the people of the village. They are used for entertainment as well as the news, some of the members of the community keep up very well with current events.

This project has been relatively successful but requires much more funding than any other project in the village. The batteries and light bulbs will require constant inflow of money. The batteries are far too expensive for each household to pay for in full and it has been subsidized by Epilogos. It has also been made clear that the people with electricity will have to be subsidized for light bulbs to avoid future damage to light fixtures. If there is enough money to keep this project going it will continue to be a success and allow Arada Vieja to keep up with other villages in El Salvador.

2.4.4 Chicken Co-operative

A more recent project has been headed up by the women’s group in Arada Vieja named ¨Mujer a Mujer¨ aims to add additional farming to the community. They were lent chickens by an Fundamer that will let them breed them for a year. Any chicks that are hatched are kept by the community and then they return the chickens to be brought to another village. 

The chicken project appears to be going well as most houses have a chicken coop set up outside of their house and most have small chicks. These chickens are used for both their eggs and their meat. 

2.4.5 Community Center and School

One of the most important developments for the community in recent years was the construction of a school which also doubles as the community center. It was completed in March of 2003 and was built by members of the community with the financial support of a church in the United States. The people of Arada Vieja worked long days and showed commitment to the project and finished it quickly. 

The community center measures approximately 50 feet by 26 feet and is composed of one large room, and a smaller store room. The main room is approximately 36 feet long and the smaller room is 12 feet long, both are as wide as the entire building. 

The school originally had to hire teachers to come in and teach but it was later recognized by the El Salvador government and now has two teachers that they do not pay for directly. The school has two shifts, one set of morning classes, a several hour break and then more classes in the afternoon. There are two sets of forty students that are taught five days a week. There are also classes once a month for adults that the teachers come in to teach. 

It is a fairly well supplied building in terms of furniture, it does have a need for additional books and basic teaching supplies. The school has fifty chairs for larger children and six benches that can hold several smaller students. For the larger students there are 13 individual desks and there are 17 small desks that fit with the benches. The school also has several assorted large desks as well as 3 blackboards that are 8 by 4 feet. These boards are not on the wall but are instead held up by two small desks. 

The school also possesses its own power supply. Panels on top of the school feed to two batteries and two outlets. There are a total of 6 lights in the school, a total of 4 in the large room and 2 in the small room. They are not powerful or close enough to the desks to generate sufficient light. The light in the school is provided mainly through the many windows that are located around the building.

The school project has been a great success as in three years it has gone from just being completed to teaching 80 students and it has two full time teachers. It has greatly reduced the distance for the children to walk to school, a walk that had previously been over half an hour is now only several minutes. The school also serves as the location of community meetings. While it has been sufficient there are also concerns that the people have expressed. They believe that the school is not big enough and they need to expand it in order to better teach the students. They worry that the older students are hurt the most and that computers are needed to truly teach them. 

2.4.6 Latrine Project

The latrine project is the sole project besides the current Tufts EWB water system that focuses on health. These latrines are located at most of the houses and were done by Fundamer. They supplied to base to these latrines and each household constructed a roof of their own. Each of these latrines had a built in liquid solid separator. The only latrine that has a full brick construction is the latrine located outside of the school.

By 2003 only half of the houses had a latrine built outside. They are a composting latrine and can be used as a source of fertilizer for the crops in the village. Currently everyone now has one at their house. Based on the health surveys that were completed they are a success as everyone uses the latrines.

2.4.7 Spring Water Delivery

The project that relates most closely to our mission is their water distribution system. This was built with the help of several NGOs including the Asociación Comunitaria Unida por el Agua y la Agricultra (ACUA), it required a substantial financial backing. There are two systems, one for drinking water and one for the ponds.

The system built for drinking water uses a nearby spring as the source. It is approximately 750 feet away from the community water tank located at the school and is approximately 110 feet lower in elevation. This project installed a series of holding tanks, piping and a hydraulic ram pump. The first step in the system is located at the spring where the water is fed into a pipe and sent downhill to a storage tank. This storage tank has a 15 foot diameter and is 6 feet and 7 inches tall. Water accumulates in this tank before heading down a 30 foot drop to the ram pump. The water exits the holding tank through a pipe located at the bottom, and travels through a 2 inch diameter pipe for 121 feet before it passes through a reducing couple to a 1 inch pipe for the remaining 20 feet. At this point the water enters the hydraulic ram pump.

A hydraulic ram pump works by using the momentum of flowing water to store up potential energy in the form of pressurized air to push water to a higher outlet than inlet height. To accomplish this, only between 10% and 15% of the inlet water is sent uphill. The efficiency is determined by several factors including the height ratio of the inlet pipe to the height of the desired outlet, the type of pipe used, and how well the pipe and pump are secured. 

The ram pump is one of projects that Tufts EWB were initially given. The group worked during the school year to create a pump that could be built with PVC and other locally available parts. While Tufts EWB was working on the pump two other groups also were trying to acquire a pump for Arada Vieja. Epilogos had been raising money for a pump but were skeptical that it would go through, that is when Tufts EWB was contacted. After 8 months the pump did come and was installed by May of 2006. The group lead by Mauricio also bought an extra pump that will be installed in the future. 

After the water leaves the pump it travels approximately 110 feet vertically to the community center water tank. This tank has a diameter of 14 feet and has a height of 7 feet 6 inches. The water enters at the top of the tank and there is an exit at the bottom which travels 92 feet to a water spigot that the community uses for water. 

The second source of water that the community uses is the river. Recently a pipe was installed that delivers water from the river to the shrimp and tilapia ponds. This system does not use a pump, instead using gravity to feed the system. This required that the pipe be located uphill, which was only possible miles away from the ponds. This water is used to fill the ponds and is used as one way to aerate the water. 

This has been a successful project as they are capable of supplying water to the ponds and to the community water tank without the use of any fossil fuel. While the initial cost was high, the upkeep will be very low. The drinking water was not as successful as the pond water because sitting in the various tanks increased the level of bacteria present. 

2.4.8 Spain EWB

This is also not the first time that EWB has been involved with Arada Vieja. While in San Jose Villanueva the Jenkin’s informed the travel team that they had a report that had been created by a Spain chapter of EWB. This report was an in depth survey of the water in Arada Vieja. It will be translated for future use by the Tufts chapter of EWB.

