THE Makaya Water Project

Partners in Progress (PIP)

in collaboration with 

the Association of Peasants of Fondwa (APF)

Background and Objectives

Fondwa, a small village in rural Haití, is located in the tenth “communal section” of the district of Leogane, about 60 miles SW of the capital of Port au Prince.  At present there are no improved water sources sufficient to meet the needs of the more than 7000 people living in the region comprising Fondwa.  Annual rainfall is 1600 mm (about 63’’).  The majority of people rely on fresh water springs for their daily water needs.  Only a few of these sources have been “captured” or improved so that water must be drawn directly from the springs and carried to where it is needed, often over great distances.  

At a meeting of the Association of Peasants of Fondwa (APF) it was reported that many women must awaken at 3 am in order to begin the task of providing water to meet the day’s needs.  Per capita consumption of water in the region is about 30 liters per day (about 8 gallons), far below the average for South America (over 50 gallons) although still considerably above the average for all of Haiti (1.2 gallons).  (Haití, according to the UK-based Center for Ecology and Hydrology, is now the most water-poor country in the world.)

In January 2004 the APF opened a post-secondary educational program, the University of Fondwa 2004, in order to provide higher education in agronomy, veterinary medicine, and business management to the daughters and sons of peasant families from all over Haiti.  The university admitted 19 students in January 2004 and expects to admit an additional 20 students for the academic year scheduled to begin in September 2004.  At this rate of growth the university will increase the population of the region by 120 students in 6 years and provision must be made to supply their need for water.

In the vicinity of the University of Fondwa there are three permanent springs, called Sous Makaya, that are located in close proximity to each other and that produce a stable flow year round.  The individual output from each of them is less than 0.20 liters/sec., but their combined output is 0.33 liters/sec.  The source with the largest flow has been slightly improved with PVC piping and is the only one used by residents of the area at this time.  

In the summer of 2003 APF commissioned an engineering study to determine the feasibility of capturing water from the Makaya sources in order to provide for the needs of the university students.  The resulting “Makaya Water Project” calls for water to be conducted from all three sources to a reservoir at the APF commercial center in order to meet the needs of up to 120 students of the University of Fondwa and, additionally, a determined number of peasants from the area.  The additional number of beneficiaries of the project depends on the number of students and the ration of water assigned to each.

Although water flows from the Makaya sources 24 hours a day, residents do not draw water between 6 pm and 3 am.  During this period the flowing water can be readily collected into a cistern.  Accordingly, plans for the Makaya Project call for water to be channeled through galvanized iron pipe measuring 1.5’’ in diameter to a cistern that can hold 28 cu m (7400 gal) located at a distance of 400 m (1300’) from the principal source.  

Water from the cistern will then be pumped upwards to an altitude of approximately 50 m (164’) to the reservoir at the APF commercial center.  (The unevenness of the terrain between the location chosen for the cistern and the location of the reservoir combined with the lack of suitable measuring instruments and the unavailability of precise topographical maps of the region made exact determination of distances impossible.)  Galvanized pipe (instead of PVC pipe) will be used because the pipeline will pass through an area with a high traffic of people and animals and  will therefore be vulnerable to damage.  Additional improvements such as planting trees, to protect the water supply, will also be part of the project.  

Diagram 1:  Makaya Water Project












Table 1:  Flow in liters / sec. and cumulative volumes over time

	Spring
	Rate (l/s)
	Volume (liters)

	
	
	1 hour
	12 hours
	16 hours
	24 hours

	No. 1
	0.11
	396
	4752
	6336
	9504

	No. 2
	0.16
	576
	6912
	9216
	13824

	No. 3
	0.06
	216
	2592
	3456
	5184

	Total
	0.33
	1188
	14256
	19008
	28512


Operation of the proposed system (see Diagram 2 and Table 2)

The source currently in use, source no. 1, will be improved (by planting trees and protecting the source from contamination).  Two valves will be installed (V1 and V2).  During the hours between 3 am and 6 pm residents can draw water by opening V1.  When residents are drawing water V2 will remain closed.  During the hours between 6 pm and 3 am, V2 will be open and V1 will be closed so that water will flow into the cistern.  At those times during the day when no residents are drawing water, V1 can be closed and V2 opened so that additional water will flow to the cistern.  The sources that are not currently in use (nos. 2 and 3) can provide water to the cistern throughout the entire day. Water will be pumped from the cistern to the reservoir twice a day. 

Diagram 2: Connecting the three sources.











Table 2 below summarizes these operations and indicates the volume of water that can be collected in the cistern.

Table 2:  Volume of water supplied by the sources 

	Springs
	Schedule
	Available 

Flow (l/sec)
	Total hours
	Volume (liters)

	1, 2 and 3
	6pm – 3 am
	0.33
	9
	10692

	2 and3
	3am – 6 pm
	0.22
	15
	11880

	Total
	
	
	24
	22572


As can be seen from Table 2 there exists the possibility of collecting at least 22,572 liters of water each day.  This amount can be increased if at anytime during the day residents do not draw water from source no. 1. 

Table 3 indicates the number of peasants who can benefit after meeting the needs of 120 students of the University of Fondwa. 
Table 3: Residents benefitting from the available 22572 liters per day.

	Rations

(liters / person /day)
	Total # of residents 

benefited 
	Number of residents that would benefit after meeting the needs of 120 students 

	40
	564
	444

	60
	376
	256

	80
	282
	162

	100
	226
	106


Variations on the above rationing table can be analized.  If, say, 80 liters of water were made available daily to each of the 120 students of the University of Fondwa, then a daily volume of 9600 liters would be required for the students.  The remaining 

12,972 liters could be distributed to other residents at the normal per capita rate of consumption (30 liters per day)  to meet the daily water needs of an additional 432 persons..

Equipment Specifications

1. Horizontal Centrifuge Pump (multicellular) with the following characteristics:

· Flow rate = 2 liters / sec.

· Total mono-metrical height = 80 m

· Suction pipeline = 1.5’’ (diameter)

· Propulsion pipeline = 2’’ (diameter)

· Suctioning level / height = 1.25 m

2. The pump will be operated by a 5 Kw electric motor, since an electric motor is more reliable, easier to operate and maintain, and less expensive to acquire and maintain.

3. A 15 Kw electric generator

4. A check valve (1.5’’) at the begining of the pipeline to prevent backflow when the pump is off

5. A regulator valve, manually operated, with a floodgate of 1.5 inches

6. A check valve (3’’) installed 50m before the reservoir to reduce the impact of the backflow when the pump is off

7. A propulsion pipeline with 19 connections, one every 24 m (i.e., one every 6 pipes). 

Recommendations:

1) Reforestation of the area where the 3 springs are located  and protection of the site from any type of exterior contamination.

2) Employment of a person to be responsible for checking the volume of water accumulating in the cistern, for starting and stopping the water-pumps, for the maintenace of the equipment, pipelines and valves, as well as opening and closing valves at the sources.

3) Pumping the water twice a day at, say 6 am and 6 pm, or any other schedule that is adequate, as long as pumping is done at intervals that allow a sufficient quantity of water to acumúlate.

4) Continued harnessing of rainwater at the reservoir, as long as it is collected in a separate tank since rainwater should not be mixed with water collected from the springs.

NOTE:  

Additional information about the Makaya Water Project and other PIP projects in Haiti can be found on the Partners in Progress website:  www.PIPHaiti.org  or by contacting:

Partners in Progress

c/o Dr. Rich Gosser

329 N. Fairfield Street

Ligonier, PA  15658




724-238-9204 tel

724-238-4603 fax

724-875-2899 cell

rgosser@PIPHaiti.org
rgosser@alumni.cmu.edu
PARTNERS IN PROGRESS is a 501(c)(3) tax-exempt, nonprofit corporation registered in the Commonwealth of Pennsylvania.
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Distance  A to B = 398.7 m
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Site where residents presently draw water.


(improvements to this site are neccesary)
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V1 & V2  are each 1.5 inch  diameter valves
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