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Executive Summary

Baie-du-Mesle, Haiti currently has an inadequate water supply. Villagers currently retrieve water
from salty and contaminated shallow wells. Some villagers also inefficiently collect rain water as their
water source. Many villagers suffer from water borne diseases including, bacterial diarrhea, protozoal
diarrhea, typhoid fever, and other diseases. The general health of the village will greatly improve
once clean water is consistently supplied to all villagers.

During the water feasibility study many clean water supply technologies were considered to improve
Baie-du-Mesle’s water supply. Currently, Baie-du-Mesle’s main water sources are hand dug shallow
wells. Villagers stated that all wells contain salt; some wells contain more salt than other wells.
Digging wells deeper will only make the well water more salty. The wells likely contain numerous
contaminants. Using wells to provide clean water is not a good solution.

A centralized distribution system is not a viable system. A gravity water system is not feasible for the
village because the village terrain, the lack of an elevated consistent clean water source, and financial
reasons. The pumped water system is not feasible because of its operational cost, complexity, and
initial cost.

Baie-du-Mesle should use a point-of-use water technology to provide clean water for the village.
Many point of use technologies were considered for Baie-du-Mesle; possible point of use
technologies are outlined in this report. Baie-du-Mesle should use the Centre for Affordable Water
and Sanitation Technology (CAWST) Bio-sand Filter. This filter provides clean water for about ten
people per day. It is suggested that there be one filter per home and one filter per public building.
This filter can be manufactured in Baie-du-Mesle using concrete. Inside the filter are layers of sand
and gravel. A natural biologic process in the sand layer treats the water in the filter. Although, the
filter will only treat fresh water; it cannot remove salt from salt water. The filter can be built in the
Baie-du-Mesle; since villagers will build the filter, they will know how to properly maintain the filter.
There are no operational costs associated with the filter. CAWST bio-sand filter is best solution for
Baie-du-Mesle.

Page 3



Village Background

Baie-du-Mesle, Haiti is a village located about one hour from Les Cayes and about four hours from
Port au Prince. The nearest local government is located in St. Louis, about 30 minutes from Baie-du-
Mesle. The village is surrounded by the ocean. The terrain in the village is very mountainous. Most
of the village’s structures are located on the steep sloped hills within a mile from the ocean.

There are two main roads that access Baie-du-Mesle. One road passes along the coast line and is
very rocky. At some locations, seawater passes over this road. The other access road passes on the
mountains’ ridge line. The ridge line road is said to be impassable during the rainy season because
the road is very slippery and muddy.

Baie-du-Mesle can also be accessed by boat. Sailboats travel to Les Cayes and other locations to
transport goods and people. A sailboat trip from Baie-du-Mesle to Les Cayes takes at least one hour
depending on the wind conditions.

It is estimated that 12,000 people live within Baie-du-Mesle’s borders. The village is governed by St.
Louis because there are no government officials located in the Baie-du-Mesle. St. Louis’s local
government governs Baie-du-Mesle’s property rights, community owned wells, and other
community based infrastructures. But the majority of the time conflicts are solved without having
any assistance or support from St. Louis. Wells and other community based infrastructure are often
times are built and maintained by villagers in Baie-du-Mesle without support from St. Louis.

Baie-du-Mesle is divided into 12 sections. Each section is separated by a varying distance. There are
about 1,200 houses spread throughout the village.

Nineteen elementary schools are located throughout the village. There are no other schools besides
elementary schools. Children wanting to the go to school after elementary school likely go to school
in a larger village or city.

Local Available Resources

Baie-du-Mesle is located in a rural setting. The village does not have the businesses that are found in
Haiti’s cities. There are no hardware stores, grocery stores, or any other substantial businesses
established in Baie-du-Mesle. Villagers earn an income through farming coconuts, corn, beans,
bananas, plantains, and other tropical fruits and vegetables. Some people also operate small
businesses like manufacturing charcoal and changing tires.

Materials such as cement, chlorine, plumbing tools, and any other supplies needed for a water
project are found in Les Cayes. Sand and gravel can be purchased in St. Louis or collected from
Baie-du-Mesle terrain. There are no skilled laborers located in Baie-du-Mesle. Skilled laborers, such
as welders, plumbers, and carpenters, can be found in St. Louis and Les Cayes. Unskilled laborers
are available in Baie-du-Mesle.

Current Water Situation

Currently, Baie-du-Mesle does not have a sufficient clean water source. Most villagers collect
drinking water from two village sections: Sanon or Coycou. These two sources are commonly
known as the best drinking water in Baie-du-Mesle. At these locations water is collected in a bucket
and then carried back to the villager’s home. The water source in Sanon is shown in Figure 1.
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Figure 1: Fresh Water Source in Sanon

If water does not come from these sources, water is either gathered from a shallow well or rain
water is collected. A typical shallow well is shown in Figure 2. Shallow wells are located throughout
the village. These wells are dug to about 5-25 ft below the ground surface. Many of the wells are
located within 500 ft of the ocean. Most of the well water tastes very salty. It is likely that water from
the ocean finds its way into the shallow wells thus making the well water salty. Digging the wells
deeper will likely allow more salt water in the fresh water well.

Figure 2: Typical Shallow Water Well
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Some homes collect rain water. These homes have a gutter attached to the roof which fills a small
basin. After a rain the basin fills, the water is the basin is used. These rain water collection systems
are not very effective because typically there is insufficient storage capacity and the storage tanks are
improperly sealed.

Observed Water Sources

According to villagers, there are four constant flowing fresh water springs in areas surrounding
Sanon, Coycou, and Campeche. All four of the springs were located right next to the ocean.
Examples of these springs are shown in Figure 3 and Figure 4. The villagers stated that the all
springs become contaminated with salt water during daily periods of high tide.
This makes the springs salty. It is very unlikely that a spring catchment structure will be able to
permanently block out the daily high tides.

LD

Figure 3: Fresh Water Spring Example #1
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Figure 4: Fresh Water Spring Example #2

The villagers also stated that there are no constant flowing streams or creeks in the surrounding area.
Since much of the terrain has a steep slopes, streams are not formed. Furthermore, there is not
much land area that is able collect rain water runoff to form a stream.

One well in Campeche has potential of being a viable fresh water source. This well might provide
enough water for Campeche but not for the entire population of Baie-du-Mesle. This well is shown
in Figure 5. The well is currently under construction. Villagers are digging the well over top of a path
of an underground fresh water spring. If this well is always provided with fresh water from the
spring’s flow path, this well may be able to provide some fresh water. But if the well is dug too deep
the well will likely be contaminated with salt water. Assuming fresh water is available, the water
would still have to be filtered to make the water potable.
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Figure 5: Fresh Water Well in Campeche

Baie-du-Mesle being spread out, mountainous, and with no constant sufficient water source makes it
unfavorable to design and construct a centralized water distribution system. First, the biggest
concern is that there is no single fresh water source can provide enough clean water for a centralized
water distribution system.

Secondly, the investment needed for water infrastructure for a centralized water distribution system
would be too great. Many long braches of pipeline would be needed to bring water to everyone.
Additionally, tanks, pumps, catchments, and other infrastructure would be needed.

Third, Baie-du-Mesle likely could not afford the operational costs of the centralized water
distribution system because of the need for one or more pumps. Gravity water systems are favorable
for villages like Baie-du-Mesle, but given Baie-du-Mesle’s mountainous terrain and the lack of water
sources in the mountains, a gravity water system would be impossible. Therefore, Baie-du-Mesle
would need a pumped water system.

From observations, Baie-du-Mesle is not able to raise the required funds to operate a pump or
pumps. Furthermore, a pumping system would likely be too complicated for Baie-du-Mesle. Given
Baie-du-Mesle’s economic standing, location, and knowledge, the village would likely be unable to
maintain the pump and the controls associated with the pump. A potable water solution should be
as simple as possible to be effective for Baie-du-Mesle.

Clean Water Solutions

Since a centralized water system is not a viable solution, it is suggested that a point-of-use water
technology or a distributed water system technology be implemented in Baie-du-Mesle. Point-of-use
water technologies clean fresh or salt water near where the water is used. Most point-of-use
technologies are implemented in a home. A distributed water system, unlike a centralized system,
receives water from many sources and does not try to provide the entire community with clean
water from one water source. Listed below are point-of—use water technologies or distributed water
system technologies that could provide Baie-du-Mesle with clean water.
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Centre féiffordabl&ater anflanitatiohechnold@AWST)Biosand Filter

The CAWST biosand filter is a slow sand filter that can provide clean water for about 10 people per
day. The filter is shown in Figure 6 and Figure 7. The filter body is made of concrete. The filter body
holds the sand and gravel that treat the incoming fresh water. Fresh water is poured into the filter
from the top when the lid is opened. The water then travels through the sand and gravel layers.
Then the clean water passes through the outlet tube.
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\
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j drainage layer and outlet tube.
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Figure 6: CAWST Bio-Sand Filter

Figure 7: Completed CAWST Biosand Filter
Advantages

1 Potable water is available to everyone provided there are enough filters
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Removes up to 98.5% of bacteria
Removes up to 99.9% of protozoa
Removes up to 95% of turbidity
Removes 90-95% of iron

Inside or close to the home

Can be built locally in Baie-du-Mesle

=4 =4 =4 4 A4 - -

Easy maintenance and upkeep

1 Has no moving pieces

Disadvantages
1 Oanly cleans fresh water
Construction can be difficult
Filter can crack and leak if construction is faulty
Very heavy and immobile
Water must be filtered to become potable
Filter can be slow

Hard to ensure that all villages are trained to use the filter

=4 =2 =4 4 A4 A -

Verification is needed to ensure all filters are constantly working properly

Hydraid Biosand Filter

The Hydraid biosand filter is similar to the CAWST biosand filter. They both clean water with the
same processes and provide the same amount the water, 10 people per day per filter. The main
differences are that Hydraid biosand filter is not locally manufactured and its body is made from
plastic not concrete. Hydraid filter are bought and shipped to location, whereas CAWAST are
manufactured on location. Figure 8 and Figure 9 show pictures of the Hydraid biosand filter.
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Figure 9: Hydraid Biosand Filter

Advantages
1 Potable water is available to everyone provided there are enough filter

1 Removes up to 98.5% of bacteria
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Removes up to 99.9% of protozoa
Removes up to 95% of turbidity
Removes 90-95% of iron

Inside or close to home

Filter shell will likely never leak

Easy maintenance and upkeep

=4 =4 =4 4 A4 - -

Mobile

1 Has no moving pieces

Disadvantages
1 Not built locally
Maintenance of filter is unknown since construction process is unknown
Water must be filtered to become potable
Filter can be slow

Hard to ensure that all villages are trained to use the filter

= =2 =4 4

Verification is needed to ensure all filters are constantly working properly

Potterf®r Peace Clay Filter

Potters for Peace clay filters clean the water by passing the water through a pervious clay liner.
Figure 10 and Figure 11 show the Potter for Peace Clay Filter. The clay liner is made by molding a
clay-carbon mixture into the desire pot shape. Then the pot is then fired in a kiln or oven. During
firing the carbon combusts, leaving tiny holes in the clay liner. The clay liner is then painted with
colloidal silver. The entering water is filtered when it passes over the silver and drips through the
pot. Clean water can then be dispensed through the valve on the bucket.
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Figure 10: Cross-section of Potters for Peace Clay Filter

Figure 11: Potter for Peace Clay Filter

These filters can be placed in every home. People retrieve water from any water fresh water source
and place the water into the clay filter to create potable water. One drawback for this filter is its
durability and quality. If the clay liner is dropped it will likely break requiring a new clay liner.
Furthermore, the clay liner needs to be replaced every year. After a year of use, the clay liner will
become very slow or clogged with dirt particles. But the filter can be purchased or made locally.

Advantages
1 Potable water is available to everyone provided there are enough filter
1 Removes up to 98.5% of bactetia
1 Removes up to 99.9% of protozoa

1 Removes up to 95% of turbidity
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Removes 90-95% of iron
Inside the home

Filter shell will likely never leak
Easy maintenance and upkeep

Mobile

= =2 4 4 -

1 Can be purchased or made in Haiti

Disadvantages
I Not durable
Contains cheap plastic valve
Water must be filtered to become potable
Filter can be slow

Hard to ensure that all villages are trained to use the filter

= =2 =4 4

Verification is needed to ensure all filters are constantly working properly

Solar Stills

Solar stills use the energy of the sun to clean water. Examples of solar stills are shown in Figure 12
and Figure 13. Most solar stills consist of an insulation box, with a transparent glazing as the top
piece of the box. Heat, from solar energy, becomes trapped in the box. Unclean water is placed in
the bottom of the still. As the water heats up, some of the water evaporates. When the evaporation
hits the transparent glazing it condenses and becomes distilled water. The transparent glazing is
installed to have a slope so that at the bottommost point of the glazing, distilled water can be
collected. Depending on amount of solar energy, outdoor air temperatures, still design, and other
factors, the amount of clean water produced will vary. Also, due to the amount of energy required,
this process can be quite slow. It may take days to produce a liter of water.

But, this process will remove all pathogens and salt in the water. Since fresh water is hard to come
by, it might be good to use what is available: salt water and solar energy.
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Figure 12: Conception Drawing of a Solar Still
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Figure 13: Multiple Solar Stills Plumbed Together
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Advantages

Potable water is available to everyone provided there are enough filter
Removes all bacteria, protozoa, turbidity, minerals

Removes salt

Can be mobile or immobile

Can be made in Haiti

= =4 =4 A4 -4 -

Can be scaled up or down

1 Operates with clean free energy

Disadvantages
1 Still can leak if constructed pootly
1 Can be very slow depending on the amount of solar enetgy, temperature, and other factors
1 Does not produce large quantities of watetr
1 Hard to ensure that all villages are trained to use the still
1 Verification is needed to ensure all still are working propetly

Rain Water Collection

Rain water collection is one the technologies that most people forget. Rain is potable until a
contaminant reaches the water. There are very few if any contaminants on roofs; surface or ground
water contains many more contaminants than rain water. Rain water can be collected off building
roofs and piped to storage tanks. People can then retrieve the water from the storage tanks. The
tank needs to be propetly sealed so no insects can enter. To ensure that water is potable, it can put
through a simple filter, but rain water does not always need to pass through a filter depending on the
condition of the roof and personal preference. If the storage capacity is designed correctly, there
could always be potable water available.

This technology is already implemented on some homes in Baie-du-Mesle, but it unlikely that these
homes are using this technology effectively. Most roofs have the capability to collect rain water.
Small or large storage tanks can be built to store water. An example of rain water collection
technology is shown below in Figure 14.
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Runwater Collecticn Overview

Figure 14: Conceptual Drawing of Rain Water Collection

Advantages
1 Can provide water for everyone provided sufficient storage capacity
1 Collected rain water contains little to no bacteria, protozoa, turbidity, or minerals
1 Some houses use rain water collection already
1 Can be scaled up or down

1 Very simple
Disadvantages
1 If data analysis is incorrect, during certain time of the year water could run out
Storage tanks can empty if not enough storage capacity

T

1 Insects can get into storage tanks if pootly sealed

1 May be too simple if villages desire a more modern solution
T

Verification is needed to ensure that all rain collection systems are working properly
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Other Considerations

Other appropriate technologies opportunities are briefly described below.

1.

Ventilation Improved Pit (VIP) Latrines

VIP latrines are a great design that helps stop human waste from contaminating natural surface
and ground waters. They are cleaner and more effective than the traditional pit latrine. The pit is
lined with concrete or with concrete masonry units to help prevent the pit from contaminating
the surrounding area. When the air flow through the latrine is directed down through the toilet
into the pit and out the vent pipe less smell is created. This toilet can be designed to be a
composting toilet, a flushing toilet, or a traditional latrine.
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Cook Stoves or Rocket Stoves

Cook stoves or rocket stoves are wood burning stoves that much more efficient than typical
wood burning cooking methods. The stove is so efficient that little smoke is produced when
cooking. Most of the harmful gases created by burning wood are fully combusted and become
safe to breathe. Smoke inside the home from cooking is extremely bad to breathe, especially for
young children. This smoke has a high chance of producing lung disease and cancer. There is no
need to make charcoal inefficiently any more since these stoves burn wood very efficiently.
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3. Solar Cookers

Similar to the solar still, solar cookers use the sun as an energy source. The sun heats the food
inside the cooker without combusting any fuel. The cooker is heavily insulated and well-sealed to
trap solar energy inside. Plus typically, the food cooked with a solar cooker tastes better than
food that is traditionally cooked in an oven or stove.

4. Methane Digester

A methane digester naturally makes biogas or cooking gas from human or animal waste. There
are no moving pieces and the waste breaks down naturally to form gas. This technology works
well when there is a lot of waste available, like near many toilets or near pig or cow farms.
burning biogas eliminates smoke inside the home and helps prevent lung diseases.
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Biogas collection

Removable cover

Overflow tank

Outflow
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