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INTRODUCTION

On October 22, 1975, the Agency for International Dévelopment,
Washington, D.C. entered into a contract with The J.G. White
Engineering Corporation for consulting seivices in connection

with three projects in Haiti,

"TASK A"

Dubreuil Irrigation System Rehabilitation;
Implementation of an engineering and design report prepared by
EeCels and the formation of an operating Dubreuil Irrigation

District.

MTASK B"

le= Feasibility PReport ; Jean Rabel irrigation system. A pre-
liminary engineering study and a plan for rehabilitation of

the Jean Rabel irrigation system.

2.~ Rehabilitation of the system, ifF feasible.

"TASK C"
Pre-feasibility report indentifying at least 6000 hectares of
irrigable land with systems requiring hehabilitation. The areas

to be screened from a list of priority projects provided to the
contractor from USAID and the Government of Haiti,



This report concerns only the "TASK C" portion of the contract
and includes twenty four separate possible projects investigated
by the team. Each project has been given a priority rating from
I'All to IID".

These ratings were established after field investigation and wera

based on, but riot limited to, the following criteria:

le= Availability of sufficient irrigation water.

2,= 5oils that would support intensive agriculturae under irrigation.

de=~ Motivation and desires of the local inhabitants to have and

maintain an irrigation system.

4.~ Land ownership pattems in the project area permitting an
irrigation system to benefit the largest possible number of

individual farmers.

Upon investigation and rating, 13 projects totaling 4,337 hectarés
under full or partial irrigation were given an "A" priority.
Four projects totaling 1,171 irrigated hectares received a "B"
priority. Three projects with a total of 802 hectares, a "C"
priority ; and four projects totaling 1,675 hectares a "D" prio-
rity.

OF the 13 systens reeelving an "A" priority rating, improvensnts
to the irrigation systems can reasonably be expected to double
the number of hectares irrigable, bringing the total of "A"
priority projects tco app;gﬁgmggg;xnﬁl§gghhgggares.

...... e o e —
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"TASKY" C REPORT — CAYES~JACMEL
IARIGATTIN ARFA

PROJECT: 521-15=-1950=-0G9 THE JoG, VHITE ENGINEERING CORPORATION

II

HAITI Irringation 4792

INTRODUCTION

Cayes-dacnel is a Commune located in the Arrondissement de Jamael,
some 15 kilometer to the east on the coastal road. The ostimated
urban population of the area is 2.000 while the rural secctor accounts

for some 24,003,

SOTLS, GEOLOOY AND CLIUATE

The plain of Cayes-Jacmel consists of alluvial material deposited

by the Rivitre Cayes—Jarmel and colluvial material derived from
nearby hillslopes. The river drains a small watershed developod in
Cretaceous basalts and Eocene limestones. The plain slopes sterply
seaviard (the gradient is about a%) and there is some local varintion
in topography. Boulders and cobbles are found everywhere at bthe
surface. It is likely that the depth of alluvial material is shallow

throughout the plain.

anils ara recenfly devaloned from the ealearenus Allwdal Fil1l, The
predominant soil type is the brown silty to sandy loam typical aof thisg

area of the soutn const.

Soil profiles have not developed. The productivity of soils at Cayree
Jacmel is limited for several rcasons. These are low Fertility, a
high propoition of cobbles and boulders and shallow soil depths.  The
local topographic relief is also a drawback of the area as it tends

to impede effective distribution of irrigation water.



IIT

The Riviére Cayes~Jacmel drains an area of 23 km~, A small

(250 kw) hydroelectric plant is located in the upper watershed, Tt

is reported locally that the river discharge shows little variation,
Streamflow data for the period 1928-1930 give a mean daily discharge
of .36 m/sec. At the time of the visit to Cayms~Jacmel, May, diem

charge was estimatad to be close to this figure.

At the irrigation system intake site, the river has cut a gully about
2 meters deep and G meters wide., Tne river is almost as wide as the
gully. The wide, boulder strewn floodplain typical of many rivers
along this portion of the coast is absent at Cayes~Jacmel. The

reason is not clear,

The shiallow alluvial Fill contains only gmall quantities of ground

water., Small domestic supplies could probably be developed,

Mean annual rainfall data co nos exist at Ciayes—dacmel, but 1400 mm,
seems to be a reasonable estimate. High rainfall months for the area
are May and October ; Jow rainfall occurs in December and January,

fainfall in the upper watershed probably approaches 1600 mme

SOCTAL ATTITUDES

Ouring the ficld investigations contacts were established with Froncis
Filey, Chef de Gection, GCayes~dacmel, and Agronome Cadat as well as
NAgronome Rick Noilles. In addition, the Chef de Service d'Trrigalion
in charge of the irrigation systems situated on the Jacmel and o
Jacent plains added considerably to the understanding of the attitbudes
of the peopl:: of the arca. Ixtensionist Francis Filey did not appear
too well versed in the feelings of the people towards a communi Ly

effort to improved the current irrigation system serving the area.
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There are two agricultural groups in the area forming the basis

for a Conseil Communautaire ; however, no group has the respon—
sibility specifically for irrigation. Observations of their ao-
tivities in the area left the impression that little cohesion
exists among farmers and farm graups in the valley and that group
activities are few, sporadic and ladc< central direction and control.

There is however, an active credit cooperative and IDAI is ackive.

The general attitude of the people rontacted conceming possible
improvement of the existing irrigation system was one of lack of
enthusiasm and failure to associate thelr personal needs with such
improvements, 0One women expressed herself simply by saying that
she did not need irrigation because her crops received sufficient
rainfall, Twn others, when cuestioned, changed the subject and
asked why such efforis were not being directed towards the Marigot
system.

The conclusion reached through observations and contacts in the
Cayes=~Jacmel area is that the people of the area are not yet ready
to accept the responsibility, nor do they feel the need at this

time for massivc improvements to their present irrigation system.

MARKETING PRACTICES AMD LAND TENLIPE

Di.stribution nf Trrimeted Lond Ownerehrin

Computations from lists of water users assessed toxes by the Office

of Contributions for 1975=-1976 disclosed the following:



Size of Tract in Hrntares Percent of Tracts Percent of Area
«32 or less 91,2 79.6
¢33 to .99 6.8 13.6
1,00 to 2.99 1.9 5.8

There ware 103 tracts and only 37,78 hectares on which the water

tax was assessed. Eighty percent of the tracts were reported as

only .32 of a hactare i the next most comnon size was .A4., The
uniformity in size of tracts leads one to question whether these were
the actual sizes. The tracis size is much lower and more Lhe same
decimal than in all oiher areas oxcept adjacent Marigot-Peredo,
Further investigation would be advisable if a feasibility study were

to be made fFor this aren,

Four persons owned mors Lhan one tract ; together these four owned
14 tracts, and 89 nF the 93 owners held only one tract, One owner
holding seven tracts accounted for 3,21 nectares, ar 8& percent of
the area on which an irrigation tax was paid. The five largest owners

ovned almost 20 percent of the land assessed,
Lend Use

Plantain, corn and beans, the latter two most often interplanted, and
sweeb potatoes wers the most common Tield Crops abserved on May 3,
Mango and palm trees were distributed widaely throughout the area. on

the rockiast and also the drougntiest soill manion was orten planted,

Much of the area along the canals vas eilher &a cobbly or a gravelly
loom, with small pockels or depressed areas nearby in a dark brown or
black loam Lo silt loam, The land LopOJraphy was uneven, making
uniform irrigation difficult. Shade covered most of the area and

definitely restricted the growt:h of non=tres plants,



Maricet Oullets and Tronsnortatson

The community has a small markat, and it is only 15 kilometers to
8 regional market at Jacmel. Prices are gathered on some commo—
dities by IDAI at Cayes-dJacmel, and both IDAI and IPHCADE at Jarmel.

The road is poorly maintained, but comions serve the area on a re—
gular basis. Considerable amounts of coffee move %o Jacmel, and
some limes are sold to a new processing plant on the east adga of

Jacmel,

EXISTING TRRIGATION SYSTELS

The original system at Cayes-Jacmel was built by JeB. White Enginearing
Cormporation in 1938. Restoration work was done on the system in 1972.

Only four years ago.

There are two diversions or take—outs from the River Cayes~Jacmel.
Several small springs supply additional water to some of the canals

which make up this system.

This irrigation system has two main canals. One main canal, the
Gaillard, that goes to the left or easterly direction to an aren of
approximately 200 hectares. The other main canal goes to the right or
in a wsterly direction which supplies water to an area of approximabely
300 hectares, Data received from SNEM office shows that about 163

hactares ara watersd at the present timo.

The structural part of the system appears to be in a reasonably gond
condition but the earth canals ladk normal or regular maintenance
which the local fammers should he able to do themselves. Irrigalion
efficiencies appear to be very low which rasults in yields much lower
than should be expected from irrigated crops. This indicates the

people do not have the desire and lack the interest to help themsealves.



Flows of the Cayes—Jacmel River are estimated to be approximately
350 to 400 liters per second. We ware told that during extended
dry periods the amount of water in the river gets very low and tha

small springs dry up,

RECOMIMENDATIONS AND CONCILUSTONS

Cayes=dJdacmel as an irrigation district fully meets only one of the
criteria established for the rating system used in these reports.

There is sufficient water to irrigate the area. The soils however
are poor. Social attitudes toward a cooperative :ffort to rehabie

litate and maintain an irrigation system are negative,

This plain does lend itself to increased production of tree fruits
such as limes for the processing plant, improved varieties of mangoes
and perhaps increased production of coconuts for export to Porteaus
Prince.

Cayes~Jacmel received a "G" priority rating by the team.
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"TASK C" REPORT = MARIGOT-PEREDO
IARIGATION AREA

PROJECT: 521=15=190-069 THE J.Gs WHITE INGINEERING CORPORATION
HAITI Irrigation 4792

I INTRODUCTION

The Commune de Marigot is located in the Arrondissement de Jacmel
on the coastal road 25 kilometers sast of Jacmel. It has an urban
population of approximately 2,000 persons and its 5 rural sections
include some 35,000 inhabitants,

. The Marigot-Peredo systems while serving 2 population centers
geographically situated 2 miles apart, are considered as a single

system,

In 1940, the J,B. White Engineering Corporation acting as agent of
the Government of Haiti completed the design and construction of

an irrigation system covering the areas of Marigot-Peredo.

Hurricane "Inez" in September 1956 distroyed by flooding, a major
portion of the diversion structure, ie, the syphon crossing the
river. This particular destruction was and is beyond the ability
of the local inhabitants to repair without outside help. The
entire system has also deteriorated because of lack of normal

maintenance.

The following photographs give a general idea of portions of the
original system. Also included are two "bafore and after" pho=

tographs for contrast,
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SOILS, GEOLOGY AND CLINATE

Marigot is located on a relatively large alluvial plain at the
mouth of the Riviére des Plantils (also called the Riviére Fesle),
The river drains a portion of the south flank of the NMassif de la
Selles The upper watershed is cut in massive Eocenes limestones.
These grade to older Eocene marls, sandstones and volcanics in the
lower watershed., The plain is recent alluvial fill consisting
primarily of calcareous sediments. Surface material in the upper
plain contains same limestones boulders and cobbles. The alluvial
fill covers an area of about & km2 and it probably reaches depths

of 30 meters near the mouth of the river.

Soils are recently derived from the calcareous alluvial materials,
They are brown silty to sandy loams and, in the lower part of the
plain, the soils are virtually free of rocks. Soil profiles are
poorly developed, Productivity is high and the soils are both
well drained and permeable, In some places the soil depth may be

shallow,

The Riviére des Plantils drains an area of about 430 km2. In the
upper watershed, the river has a major tributary, the Riviére
Blanche, At the point where the river reaches the head of the
alluvial plain it is joined by a sscond tributary, the Riviére
Massacre. Discharge measurements were made in the river Just east
of Marigot during the period 1928-1930, The mean daily discharge
during this period was 2.4 ms/éec. At the time of our visit to

the river, May, discharge was estimated to be close to this figure.
It is reported locally that the discharge remains fairly constant
except in times of heavy raeinfall when large and destructive floods
occur, At the site of the irrigation system intake, it was reported
that during Hurricane Inez, 1966, the river occupied the entire
flood plain to depths exceeding a meter. The floodplain at this
point is roughly 250 meters wide. With an averege flow velocity of
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2 m /sec, discharge would be 500 ma/éec., (17,000 Fta/sec.). This
peak discharge estimate is conservative. Just east of Marigot,
structures have been placed along the west bank of the river to

keep flood waters from the town,

Abundant quantities of ground water are probably present in the
alluvial fill., If the slope of the water table follovs closely the
rather steep seaward slope of the plain, a large quantity of ground

water may be moving seaward to be discharged in submarine springs.

Mean annual rainfall at Marigot is 1410 mm. High rainfall months
are May and October ; low months are Decenber and January. In the
upper watershed rainfall increases to sbout 2,000 mm. Potential

evapotranspiration is estimated to be about 1,500 mm.

SOCINL ATTITUDES

Official reports for Marigot-Peredo snow that the combined system
is currently irrigating a total of 18.7 hectares divided into 48
parcels and distributed among 37 land holders. Observations do
not bear this out, since there appears to be many times this amount
of land and families currently utilizing the system. Further study
in depth will be required to accurately determine exact members of
families and hectares which wduld benefit from restoration of the

total system.

Olance VWilson, Director de la Ferme Ecole at Marigot appears to be
an active and interested leader in the area. There are two Conseils
Communautaires operating in the area. At Marigot, the Conseil, 100
members, has been in existence for 4 years. Its president Laurent
Logan Rosseau, observed that there is a great deal of enthusiasm

and support for any action which would result in rchabilitation of
the irrigation system at Marigot. The Conseil at Perido, 50 members,
is headed up by its president Laderne Alexandre. Neither of these
Consells appears to be overly active. This is understandable since

the nature of the massive damage to the system by Hurricenes Inez is
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such that repairs present an insurmountable problem for the. people
at the local level. There is also a local IDAI operatirg in the
area and an Office of Contributions, An active protestant Pastor

is also operating at Perido=Marigot.,

Crops currently planted in the area consist of corn, planted in
January-February; manioc, planted most any time ; peanuts, planted
January-February i and sweet potatoes. Some figue banana and
plantain are harvested from the area but yields and quality are poor,
May-September-October are the wet months in this area. The people
of the area point out that if the irrigation system were rehabili-
tated, they could concentrate on production of figue banana and corn
for the export market. The area is ideally suited to these crops
but, of course, the present state of disrepair of the irrigation
system coupled with the poor farm to mariket road conditions preclude

production of any crop on a profitable scale.

Observations and contacts through out the Marigot-Peredo area indi-
cate that favorable attitude towards participation in rehabilitation
and organization for management of the present system exist.
Acceptance of the fact that payment must be made for use of the water
appears to present no problem. However, it is the general feeling

of leadership representing the area that considerable assistance

in farm and system management must accompany any rehabilitation
effort.

MARKETING PRACTICES AND LAND TENURE

Distribution of Trrigated Land Ownership

Computations from lists of owners assossed water irrigation taxes
for 1975=1976 disclosed the following:



’Size of Tract in Hectares Percent of Tracts Percent of Area
32 or less 79.1 58,5
«33 to ,99 14,0 20.6
.00 to 2.99 7.0 20.8

The three canals in this system had water tax assessments on a total
of only 18.59 hectares in 43 tracts. Only three sizes of tracts
were identified: .72, <64, and 1.29 hectares ¢ one-fourth, one~
half and one carreau. More investigation is needed to verify or

correct these figures.

There were 37 owners of the 18.59 hectares. Three owners reported
1.29 hectares, and another one «95 ; together these four owners held
25 percent of the area on which taxes were assessed. No one owner

held as much as 7 percent of the total,
Land Use

Most of the upper part of the extensive canal system traverses rocky
land on which plantain and manioc are the predominant crops. Mais
and sweet potatoes were the most important crops on the loam Lo
gravelly loam soils on the lower parts of the irrigated area 7 beans
had been harvested earlier from the same area. Several vegetables
offered for sale in the Peredo manket wera apparently grown in the

nearby hills,

Markket Outlets and Transportation

There are local markets in both Marigot and Peredo. The regional
market at Jacmel is only 24 kilemeters from Marigot, and some vege-
tables grown in the Peredo area are reported as being head-loaded
or moved by donkeys to Furcy, less than 15 kilometers, or on to

buyers in Kenscoff,



Roads are poorly maintained. A road linking Kenscoff to Marigot
is in the planning stage, but is reported to be opposed hy merchants
in Jacmel. Gamions move freguently from Marigot to Jacmel,

If the contemplated road to Kenscoff is constructed, this area has
considerable potential as an intensive fluid milk production area
for the greater Port-au-Prince market, and as a source of supply
for the most perishable fruits and vegetables,

EXISTING IRAIGATION SYSTEM

Water for the NVarigot-Peredo Irrigation System is diverted from the
river Plantils (Fesle) by means of two diversion structures, both

on the right hand bank of the river, The first, or highest, take-out
is located at an elevation of approximately 95 meters, The second
and lower take-out is located down=stream at a point indentified as
the Belle Roche source and is of an elevation of approximately 40
meters, A temporary type diversion is presently in use at this lo=
cation. The original concrete structure was distroyed by a series

of floods over the past 10 years, aided by ladk of maintenance.

The Marigot-Peredo system was installed with a sizable investment
of work and money, Alihough csnsiderable damage resulted from Hupr-
ricane Inez in 1966, most of the structures and parts of the dis-

tribution remain in reasonably gsed condition,

Three items in particular wer . severely damaged by high flood waters
resulting from Inez. The first is the upper diversion structure on
the Plantils river, which was almost completely distroyed, with heade
gate and sluiceway damaged. It was at this point that water was di-
verted from the river on the right bank, entered a 36 inch concrete
pipe syphon which conveyed the water under the river to the left
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bank, a distance of 365 meters, where it entered a covered masonry
canal, The second item distroyed was approximately 60 meters of

the syphon at the new and now current river crossing. The high
flood waters swept away the connection between the syphon and the
canal, leaving the exposed end of the covered masonry high above
water~-level on the Left bank.

The third item is the deterioration, because of lack of maintenance,
of the 5,000 meter section known as Fesle canal (Citronnier System).
The major portion is in earth canal system, with the masonry sections

remaining in reasonably good condition.

RECOMIENDATIONS

Serious consideration should be given to an early feasibility study
of the economic advantages of rehabilitating the Marigot-Peredo
Irrigation System.

Much of the system is still in good usable condition and therefore
the rehabilitation costs compared to the investment in the system

will be relatively low.

Field investigations indicate that the irrigated area can be in-
creased by at least 500 hectares of good irrigable sﬁils. The Tlow
of water in the river Plantils is estimated to be in the range of

2 to 4 cubic meters/sec., depending on the season of the year. Water

supply is therefore more than adequate to meet irrigation needs.

Some important engineering items to be considered in a feasibility

study are :



1«= Replacement and repair of the two diversion structures ;

2+~ Replace and provide the best protection possible for the
syphon under the river to supply water to Canal Fesla ;

3.~ Re—excavate and reshape the carth canals H

4.~ Incorporate structures in the system whers needed such as

distribution boxes, turn~outs and road crossing.

CONCLUSIONS

Marigot-Peredo Irrigation System meets the established rating

criteria.

a) Sufficient water Top irrigation is available.

b) The area has good soils suitable for estensive agriculture
under irrigation.

c) The local farmers are motivated and ready to be helped to
assume the responsibility for operating and maintaining their
canal systom.

d) Access to two prime marikets, Jacmgl and Port-au-Prince, are
or soon will be comparatively casy.

e) Land owner=ship is in small parcels, so that a functioning

system would benefit a large number of farmers.

The JoG, White Engineering Corporation team places the Marigote-

Peredo system in an "A" priority.



White ing corion, Agent du Gornmnt Hai
Irrigation Narigot, Projs NoeT2, Film No,l .

sted seoti.

MARIGOY MAY 1976



iThe J. C. White Englneering Corporation, Agent du Gouvernement Haitieq ; !
. Proj. Irrigation, Marigot, Proj. No. 72, Film No. 12 - 8/15/40
= Title: Completed section of masonry canal, showing take-off at Sta. 14200,

Marigot System of Fesles.

M i GOY MAY 1976
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HAITI Irrigation 4792
INTRODUCTI ON
The Pédernales irrigation area ig located in the extreme southeast

corner of Haiti directly ad jacent to the République Dominicaine

border. This area is under military control and permits for

the team o make field investigations hau not been issued at
the time of the drafting of this report .

Included within +4his presentation are the data available on
the system from various sources. UWhen permits beoome available
for field investigation, a full report will be issued ag an
addendum.

SOILS, GEOLOGY ALD CLINATE

The Pédernales area ig located at the extreme eastern end of

- Yhe south coast. The name is taken from the Riviére des

Pédernales, which is the boundary between Haiti and the
Dominican Republic at this point, The town of Ange~-A~Pitres
ie in the Pédernales plain.

On the Haitian side of the river, the plain extends inland
about 4 kilometers and is about 2 kilometers wide at the coast,
Unlike the alluvial coastal plains to the west (Marigot and
Cayes=Jaomel) the Pédernalos plain is underlain by alluvial



material only in a narrow band along the river. The rest of
the plain is developed on a pitted, brecciated limsstone of
Oligocene age that is presumably a wave cut bench,

Soils are developed from the brecciated limestone and from

the thin alluvial materialsg along the river, They are highly
calcaceous; calcium carbonate contents are reported to range
from 78 to 95 percent. ‘he 50ils grade from sandy loams at

the seaward edge of the plain to clay loams at higher elevations
in the interior of the plain. They tend to be shallow and,

in some places they have a high content of gravel and cobbles,
The soils are light brown in color except near the western

edge of the plain where color becomes reddish due to an ine
oreaged content of iron and aluminum oxides. Caliche ig found

at shallow depths in some prlaces,

The watershed of the itiviere des Pédernales has a drainage
area of 170 km on the Haitian side of the border. It drains

& portion of the south slopes of the liassif de la Selles Dige
charge records for the year 1930 show a mean daily discharge
of 46 m3/éec. lean monthly discharge for the year varied
little suggesting that the flow may be reliable,

Ground water is probably not available in significant quan-
tities. This is due %o both the lack of alluvial material

and the small likelihood of finding 'ground water in the brece
ciated limestones. The climate isg semi~-arid. Nean annual

rainfall is about 400 mm. %his value ranks among the lowest

"in Haiti, No data showing annual distribution of rainfall

ocould be found., Potential evapoiranspiration is probably olose to
2000 mm, '
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SOCIAL ATIITUDES

No reliable information on +this subject is available,

NMeaningful data will require a field invesiigation,

MARKEN' PRACITCS AND Ligiy TrLURIS

Distribution of Irrigated Land Owmership

Computations from the ligt of proprietors assossed water tuxes
for 1975-76 show the following:

8ize of tract in hectares Percent of tracis Percent of area

«32 or less 20,3 449
33 to .99 32,0 19,1
1.00 to0 2.99 41.1 48,9
3.00 to 4.99 3.3 9.2
500 or more 3.3 17.9

Assessments were made on 421 tracts totaling 321.11 hectaren,
and owned by 176 proprietors (with an average of 1,82 hectures
per owner),

Mult¥iple tract owners wore comaony with 37 propriotors fommihap
owning 102 tracts totaling 159.80 hectares (an averago of 4,32,
and half of all the aspensed area.) One proprietor owned six

tracts, and two others each owned five tracta,

One hundred thirty-nine single tract owners owned 101.25 hoc-
tarqs, an average of 1,16 each, Among 13 propriotors owninyr
five or more hectares, the largest owned 19.62 heotares accoun-
tiné for 6.1 % of the assessed area, and together the 13 accoun—

ted for 114,22 hectarcs, or 35.6 percent of the asseoned area,



A higher percent (49) of the assessed area was in traots of
1.00 to 2.99 hectares than in any other of the irrigation

systems studied.
Land Use

Our team was unable to personally travel over the area covered

by the irrigation system.

Land ugoe in the larigot-reredo syutem, the system nearest to
the Pédernales, should be comparable in part in the two areas,
Both are on the southeagtern of the southern peningula, and
both have mountains gtretching up Lehind theme Because of

its extreme distance from nagjor marxets, one would 6xXpeot pro=
ducts ¢rown for lacal food consumption to dominate the irii-

gated land area.

Corn, beang, sweet potatoes, plantain, bananas and a variety of
vegetables can be anticipated. 1In addition, mango, coconut
palm and breaifmit trees would be anticipated. If soil, water
and drainage conditions permit itg growth, rice would be ox-

pected,

Market Outlets and Transportation

A semi-rural public market serves the community each Fridey;

up to 500 personc usually are in the markets. Sellers do not
have covered places in which ihey can display their products.
Road transpori facilities are poor, and relatively few trucks
from Illaiti sorve the market. Produce is brought in and car-
ried out by foot (head-load), by animals, and by boats. Proe
duce is reported as moving in and out from the market by trucks

to the Dominican ltepublice



Agricultural Credit

IDAI is unable to service this area with loans at the present
time because of the lack of a usuable road from larigot, and
the great distunce by way of Fond Paripien. IUAI hopas to
be able to serve this area at some future dato; for it has

personnel at Jacmel, serving the Lepartment de L'Ouest.

BXISTIIG IRRIGATION SYSDil

Data for this portion of {he report was obtained from several
departments of the linistry of agriculture, Geodosic Service,

pPlus other reports and maps.

The Pédernales Irrifation Sysiem receives irrigation water

from the livigre des Pdédernales.

Water is diveried from +the river vy means of primitive type

of diversion siructures at the prescent time.

There are 680 hectares in the whole area. It is estinated
that approximately 350 to 40U hoctores could be irrigated if

sufficient water wore available.

From published data, river flows are shown 1o have a fairly
uniform average annual flow of 460 liters per socond. Plang
are wider consideration to build a diversion structure on the

river to divert water to both gides,

It is proposed that this be a cooperative elfort bLetwren 1he
Republique of IHaiti and Republique Dominicaine. It iuz algo
proposed that the water be divided equally to each side of



VII

the river. If such a plan is carried out only one-half or
230 liters per second would ve available which ig approxima~—
tely enough water to irrigate about 230 heotares of land de-~
pending on the variation in seasonal flows,

In addition to the diversion structure, it appears from inforw
mation available that it Will probably be necesgary to build
or rehabilitate much of *he irrigation system plus a drainage

system to dispose of surplus water,

IBCOLT T8 DADTONS

No firm recommendations can be made on this project without
field investigation. Trom information received from raocent
vigitors to tho area it appears that the existing irrigation
system has been poorly maintained, ficcording to these vigie
tors, only about one~third of the original system is precently

functioning,

COICLUSIONS
Should Iaiti decide to enter into a cooporative effort with

the Republique Dominicaine to build a barrage on the Pédernalos

‘river, it would be essential to have firm data on the irrigation

system requirements,

e wore informed that it is almoot a cortainty that the bi-national

dam will be constructed at an early dote. 7The J.G. White toam
therefore recommends an "A" priority for this project,
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INTRODUCTION

The Duthil=Manneville irrigation system is located in the Cul-de~Sac,
Grande Plaine Sections of the Commune of Thomazeau in the Arrondisse-

ment of Port-au-Prince,

Population in the area is auite dense. In 1955, the population of
Thomazeau was 1,400 and the rural population of the Grande Plaine
1 section was 11, 895, By 1976, the population of Thomazeau and
the rural population of the Grande Plaine were estimated as 1,990
and 14,500, respectively, Between 1965 and 1976, the population
in Grende Plaine 1 section increased approximately 2, 1% annually
from 128 to 158 people per square kilometer, However, the popula-
tion density in the Duthil=Manneville area is much greater Onore
than 400 people per square kilometer) than the average for the

Grande Plains 4 section of which it is a part,

GEOLOGY, SOILS AND CLIMATE

The Duthil=Manneville irrigation area lies on a gently sloping to
flat alluvial surface that extends from low hills to the north to
the Etang Saumitre (Salt Lake) on the southeast, On the east is a
range of low hills that extend southward to a marsh at the edge of
the lake. The hills to the north are mapped as Pleistocene reefs H
the hills to the east are chalky to massive limestones of upper
Oligocene or lower Miocens ages A fault is mapped at the intersec-
tion of the alluvial plain and the hills to the east to explain the
contact between the alluvium and the limestone hills,



The climate at Duthil-Manneville is semi-arid. Average annual
rainfall at Thomazeau is 480 mm. Rainfall is exceeded by evapo-
transpiration. No exact figures exist at the area, but potential
evapotranspiration porbably lies between 1500 and 2000 mm. There
ars two reiny seasons., Peak rainfall months are May and October.
The driest month is January with another dry period in July and
August,

The water supply in the area is from ground water which appears

at the surface as springs at Duthil and Manneville. Both springs,
as well as a nearby spring of Trou Caiman, eppear to derive their
water from solution cavities in massive limestone, suggesting that
the source area may bie the mountains to hte north, the Montagne du
Trou d'Eau, This hypothesis is supported by a chemical analysis of
water done in 1921, The silica content of the water is high

(119 mg/l) ; which suggests that the water has rended for some time
in volcanic deposits or siliceous limestones. The total dissolved
solids value at the spring is 370 mg/l.

Ground water is also stored in the alluvial material of the plain,
where it moves downslope to eppear as small sups at the edge of the
lake, It is likely that some water is fed to the alluvial material
from solution cavities in the underlying limestone formations.



The six major kinds of soil are shown on the accompanying "General
Soil Map" (page 5) and the area of each is listed below &

KIND OF SOIL " HECTARES
1. Well drained rocky loam ' 40
2. Well drained sandy loam 30
3. Bas Boen fine sandy loam 90
4, Duthil silty clay (below canal) 270
" " " (above canal) 200
5. Imperfectly drainea clay 110
B.a Poorly and very poorly drained clay (Fresh water) 120
6.b  Poorly and very poorly drained clay (Etang Saumftre) 140
Total . 1,000 -

All of the soils ars calcareous, with a pH of approximately 8,0
throughout the profiles. The sandy soils Nos. 1 2, and 3 have
light colored surface horizons, whereas the fine textursd clay soils
Nos. 4, 5, 6a, and 6b have dark colored surface horizons.

The best and most extensive soil is No. 4, Outhil silty clay, which
occurs both below and above the main irrigation canal. A detailed
profile description of Duthil silty clay is given in Table I, This
soil is in the fine, mixed, isohyperthermic family of Udic Haplustolls,



TABLE T

Location

Physiogrephy
Relief
Precipitation
Vegetation
Drainage

Parent material

Ay

O=25 cm
0=10 inches

25=56 cm
10=22 inches

56=91 cm
22=36 inches

%

91=122 em
36=48 inches

Topogrephic map of Haiti, scale 1:25,000, Thomazeau
shest 5771=-I-NE, coordinate 807.3-2064.7 H frpm»

Thomazeau cathedral, 0.9 kilometer east and O, 4
Kilometer north ; also 21 meters southeast of road.,

Middle part of colluvial fan.

Nearly level, 0.5% slope south, Altitude 35 meters.
Average annual 84 cm (33 inches).

Sweet potatoes.

Moderately well drained.

Calcareous sediments from mountains to the nofth.

Bark brown to very dark grayish brown (7.5YA=1)YR 3/2);

silty clay; moderate, fine to medium granular; friable;
calcareous, pH 8,1; clear smooth boundary to horizon
below,

Dark brown (7.5YR 4/3); clay; moderate, fine, subangular
blocky; slightly firm; calcareaus, pH 8,0; clear, smooth

boundary to horizon below.

Brown (7.5YR 4/4); clay; moderate, fine to medium,

subangular blocky, with few, faint, dark brown (7.5YR 4/2)

coatings on pads; firm; calcareous, pH 8.0; clear,
smooth boundary to horizon below.

Brown (10YR 5/3); clay loam; moderate, medium, blocky;
firm; calcareous, pH 8.2,



GENERAL SOIL MAP
DUTIL AND MANNEVILLE AREAS, HAITI

ETANG
SAUMATRE

-

LEGEND

SOILS

1 WELL DRAINED ROCKY LOAM

2 WELL DRAINED SANDY LOAM

3 BAS BOEN FINE SANDY LOAM

4 DUTIL SILTY CLAY. o o

5 IMPERFECTLY DRAINED CLAY

6a  POORLY AND VERY POORLY DRAINED CLAY (FRESH WATER)
6b POORLY AND VERY POORLY DRAINED CLAY(ETANG SAUMATRE)

NATURAL AND CULTURAL FEATURES
A  sSPRING
TN —— [RRIGATION CANAL
¢t +—— DRAINAGE DITCH
====z=z=z== ROAD
+—t+ RAIL ROAD
-+ CEMETERY



Duthil silty clay is fertile, has geood natural drainage, and has
high available moisture=holding capacity. It is adapted to a wide
rage of crops and is used to produce sugar cane, plantain, com,
sorghum, rice, beans, swest poratoes, shallot, eggplant, okre,

and tomatoes in this area.

Soil No. S is similar in many characteristics to No, 4 except that
No. 5 is not as well drained and, therefare, is not adpated to quite
as wide a range of crops. Soil No. 5 is well adapted to rice pro=-
duction,

Soil No. 6a is so poorly dreined that it is suitable only for some
vegetables during the dry season or for rice production. In the
wetter areas, the water table is so high that only water-loving
plants can be grown for pasture; but rice could be grown if proper
moisture control was provided. Soil No. 6b is similar in some cha=
racteristics to No. 6a. However, as Etang Saumf@tre is approached,
the level of soluble salts in No. 6b is likely to increase and become
Progressively more harmful; but specific data have not been obtained
conceming this point,

Bas Boen fine sandy loam No. 3 is imperfectly drained and is not used
inta;vsively. A detailed description and results of laboratory analyses
are given on the following facing pages for a profile of Bas Boen fine
sandy loam.s This is a saline-alkali soil in which chloride and sulfate
are the principal soluble anions and sodium is the dominant soluble
cation. Soluble salts and exchangeable SOdiUI’l.l are greatest in the
upper horizons. Soluble salts probably decrease as the distance from
Etang Saum8tre increases. This soil is easy to cultivate and has a
medium availaﬁle moisture~holding capacity, but many crops cannot be
produced satisfactorily on it unless excess soluble salts and exchan=
geable sodium are removed from the rooting zone, Most areas of these

. soils are wrmntly in native pasture, and this is probably the best use
axcept where solt.bla salts are low enough to permit the production of

cultivated crops, ’



Sandy loam soil No. 2 is droughty, low in moisture-holding capacity,

and low in productivity except for crops such as melons. Rocky loam

s0il No. 1 is droughty, difficult to cultivate, and poorly adapted to
cultivated crops. '

In the Duthil=Manneville area, the best soils for irrigation are Nos.

4 and 5, with No, 4 (Duthil silty clay) being the most desirable.
Thers is a total of 380 irrigable (below canal) hectares of these two

soils,



BAS BOEN FINE SANDY LOAM

Described by R, T, Odell and Raymond Etienne on January 21, 1976.

Locatidn

Physiogrephy

Relief

Precipitation

Vegetation

Orainage

Parent material

A,
0~-23 om
0=9 inches

A
23-58 om
23

-6

23-34 inches

B
83-122 om

34-08 inches
c

132132 an
48~52

Diagnostic
horizons

Topographic map of Haiti, scale 1:25,000, Thomazeau sheet
5771=I-NE, coordinate 83 3-206 . 2¢5 kilometers west
and 1.0 kilometer south of“Manneville spring.

Lower part of colluvial fan and 0.2 kilometer east of
irrigation canal on crest of former beach ridge of
Etang Saum8tre.

Nearly level, 0.5 percent slope southeast., Altitude

30 meters.
Annual average 84 cm (33 inches).

Scattered Prosopis juliflora (Bayahonde) trees with a
ground cover of grasses and Portulaca oleracea (Pourpier).

Imperfectly drained. Water table 127 om (50 inches) below
surface on January 21, 1976.

Mixed sediments from colluvial fan and from former beach
ridge of Etang Saumftre.

Dark brown (10YR 3/3-4/3); fine sandy loam; moderate, medium,
crumb; friable; calcareous, with common, very fine, white
(10YR 8/1) CaCO, concretions; very many roots; clear,
irregular boundgry to horizon below,

Brown to yellowish brown (10YR 5/3=5/4); fine sandy loam;
weak, medium, subangular blocky; friable; calcareous;
many roots; clear, smooth boundary to horizon below.

Brown to grayish brown (10YR 5/3-5/2); fine sandy loam;
weak, medium, subangular blocky; friable; calcareous;
common roots; clear, smooth boundary to horizon below.

Grayish brown (10YR 5/2); fine sandy loam; very weak, medium,
blocky; friable; calcareous; few roots; abrupt, smooth
boundary to horizon below.

Grayish brown (10YR 5/2); loamy sand; single grein; loose;
calcareous, with many, white (10YR 8/1) snail shells ‘Imm
in rfiameter.

Ochric epipedon, 0=23 cm (0-9 inches).
Cambic horizon, 23-122 cm (9~48 inches).
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BAS BOEN FINE SANDY LOAME

TABLE IT ‘
Classification : - Fluvacuentic Halacueot, cosrse-lozmy, carbonatic, ischyoerthermic
Hordizon S A1 o A3- - 81- : 82- S G1
Depth of horizon (cm) 0-23 23-58 53-85 85-122 122-132
Particle-size distribution of 2nm (%) o . . . o -
%nd 2.0- lusm.l.'l...l‘...l.. % 74 73 % 82
1t o 05= .002 mm ®0rosevess0sany 24 12 21 25 8
Clay 0002 mm ®oPseorenvencsse 10 14 6 9 10
Ur‘ganic carbon (%) ®sesvevsosesannose 2.18 0.39 0.76 0.22 8.45
Calcium carbonate equive (%) ........ 64 35 64 62 72
Exch, cations (me/100g soil): :
......l'..‘....C'....'.ll.l..I.. 24'0 28.0 30.0 36.0 16.0
F-b oooouo--noooaoo.o-oo-ooo.-ooou-o haned - = - —
K .......l.‘l.l..lll....lll..ll'... 2.% 2.a0 1.92 1‘% 0.45
Na .......l‘..l..l....l..l..l.ll.l.. 21.00 16.40 8.% 7.m 2.68
EXCh. SOdiLm pacentage esssccoscvsons 83.7 89.6 73.6 59.5 40.6
Cation~exch. capacity (me/100g) ...... 25.1 18,3 12,1 12,6 6.6
pH H20 l......l...l.ll‘ll.......l.;.l. 8.0 8l2 8.0 8.2 7.8
Available nutrients:
NO (ppm) ....ll.l.I.I.l....'...ll. 3 3 3 3 3
P85 (1bs/acre) 20 200 75 2 200
K20 (lbs/acre)»...........ll.ll.... 100 1m 180 100 100
Electrical conductivity (mmhos/om) ... 16,00 8.5) 4,00 3.00 2,40
Sat. extract sol. cations and anions (me/1):
%-’.m....l.ll...ll.....l..l;.l.. 11.0 1.2 0-8 1.8 3.6
K ....I......I....Il.'....l.ll'-... 3.30 1'12 0.70 0.35 0.31
Na ..ll.....l'I.....'Il.l.l.....l.. 132l6 63'0 . 57'6 29.3 %.1
m ...I.'.l...‘...'l.....II....... 0 D 0 0 ' ) 0
Hcaa ......l-.............l...:..'. 1.2 1.6 2.8 1.2 1.0
ma ".....I..I...l.'..l.‘.'.‘.l..' 1%.6 ao.s 24'2 15.9 9.2
1 .....l.....ll.......l.l..l.l.... 68.0 35‘0 18.0 14.0 14-0
Sodiun-absorption ratio “sccccccsccens 56.5 81.3 91.1 30.9 19.4

a Analyses by the Chemistry and Soils Laboratory, Department of Agriculture, Damiens, Haiti
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The major crops and estimated hectares of each crop on the 380
hectares of hte best irrigable (below canal) land are listed in
Table 3. There is some mixed cropping, with two crops such as
manioc and beans planted in the same area, but the extent of this
practice is not indicated. Only 240 hectares of land are currently
being irrigated, Estimated yields per hectare and annual gross
income are given for crops grown with irrigation and on land that
is not irrigated, With irrigation, crops can be grown throughout
the year. Therefore, two crops can be grown annually on a given
tract if the crops (such as sorghum,com, rice,and vegetables) ma=
ture and are harvested within periods of laess than six months. For
example, approximately 60 hectares of vegetables are currently
planted annually after another crop is harvested. Unimproved pas~

ture is.grown on some good land that is not irrigated.
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TABLE III Estimated production and annual gross income for crops currently grown on the three

best soils (Nos. 4, 5, and 3) below the canals in the Duthil-Manneville area

Crop ¢ Irrigation : Hectares : Unit : Yield per hectare @ Total ¢ Price Gross
: : : : ¢ Production : $ : Income
Sugar cane H Yes : 60 ¢ ion ¢ a0 : 2,400 : 6.00 ¢ 14,400
Plantain H Yes : 35 : stem : 100 H 3,900 : 2,00: 27,000
Manioc : Yes : 10 t kg 4,000 : 40,000 : .04 : 1,600
" : no : 20 t kg : 3,000 : 60,000 : .04: 2,400
Sorghum : Yes : 50 : kg 800 ¢ 40,000 : .13 : 5,200 :
n : no : a5 ¢ kg : 700 : 31,800 : .13 : 4,095 :
Comn : Yes : 10 i kg : 500 : 9,000 : .15: 1,350 ;
. " H no : 5 t kg @ 700 : 3,500 : .15 : 525
Rice (paddy) : Yes : 25 t kg 1,200 ¢ 30,000 : .20 : 6,000 ;
* 3 : : : : : : :
Vegetables, 1st Yes : 80 : : 10,500
: " H no : 10 : H 1,500
Pasture : no H 180 : : 6,730
Subtotal H 470 :
Vegetables 2nd H Yes : 75 : ¢ 15,750
Total : : 5845 : _ ¢ 77,070

% The Qégetables include sweet potatoes, beans, shallot, eggplant, okrae, and tomatoes. The second (end)
crop of vegetables each year is grown after harvesting sorghum, com, rice and various vegetables.



Table IV lists the projected production and gross income expected

from the same 380 hectares if they were all irrigated and if improved
management practices, including proper fetrilization, better varieties,
etc., were used. The projected yields are very modest and could easily
be exceeded within a few years. Projected gross returns (Table IV) are
three times greater than estimated current retums (Table III). The
major added cash costs which must be deducted from gross returms are
diesel fuel, fertilizer, and seed. In addition, the capital improvement
costs of $12,650 would need to be amortized together with any part of

the $6,200 other expenses which was a cash cost.
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TABLE Iv EstimatedApdeuctiDn and annual gross income for Crops projected on the three best
soils (Nos. 4, 5, and 3) below the canals wiht improved menagenent and expanded
irrigation in the ODuthil-lsnneyille area,

Crop ¢ Irrigetion : Hectares : Unit : Yield per hectare : Total ¢! Price : Gross :
: H : : ! Production s S : Income
: : : : : : : $ :

Sugar cane : Yes : 120 : ton s 70 : 8,400 : 6,00 : 50,430 :

Plantain : Yes : 70 : stem : 200 : 14,000 : 2,00 : 28,000

NManioc : Yes : A : kg 7,000 : 140,000 : .04 : 5,600 :

Sorghum : Yes : D0 it kg : 1,600 : 144,000 : .13 : 18,720 :

Com H Yes : 2D : kg : 1,600 ¢ 36,000 : .15 s 5,400 :

Rice (paddy) Yes : 80 : kg 2,400 : 10,000 : .2 : 24,000 ;

VegetableX, 1st: Yes i 100 : : : : : 41,000 ;

Subtotal : : 470 : H : : : :

Vegetables® 2nds Yes :  1sn . : 61,500 :

N - - - m:
Total : : 620 : 234,620 :

2nd) crop of v
vegetables,

The vegetables incl

ude sweet potatoes,
egetables each year is g

beans, shallot,
rown after harve

eggplant, okra and tomatoes,
stirg sorghum, com,

The second

rice and various
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SOCIAL ATTITUDES, LAND TENURE AND MARKETING PRACTICES

The irrigable area of the plain consists of two areas of 220

hectares and 365 hectares respectively for a total of 585 hectares,
(Local informents claim that there is as much as 4.000 areas of
irrigable land available if water supply were adequate), At present,
however, land being irrigated by the combined system includes Duthil
(110 hectares) and Manneville (48 hectares) for a total of 158 heom
tares. This area is contributing to the supiort of approximately 199
families of 249 parcels of land averaging .64 hectares in size.
Current efficiency in utilization of facilities is lonly 27% of the
potential of the system. With 100% efficiency, including adoption
of improved practices, the systom could greatly increase the income
of over 700 families. The present state of disrcpair of the come
bined system indicates that there has been poor management of the
system by water users. A Conseil Communautaire (President Amouse
Auril) exists in the area but with only 30 members participating.
This lack of participation is an indication that extensive assistance
in leadership training is required before an effective organization
can be molded which can manage maintenancs, operation, and adminis-
tration of an improved system. Some canal and bridge work has been
done recently to improve deteriorated sections of the irrigation
system in the community which is aon indication that the people re-
zognize the nowd to improve tho wperallcnol condiiion of the EAVIHSTH S
Sporadic, limited govermment assistance in this direction has boen
recelved, yet observations point out that a fully coordinated effort
of'people and govermment will be required to effect total development

requirements,



Collot Luckner, Controleur d'irrigation in the Thomazeau area
indicated that while the people of the area desperately need
assistance, they also need motivation. Nesta Joseph, President
Communal, also pointed out that concentrated motivational assig~
tance (ie: developing an understanding of costs/oenefic relation-
ships) would be required to develop the area peoples® full potential.

It is recommended that further study in depth be made to identify
existing leaderships and social pattems so that a solid/cohesiva
group structural foundation can be established. People of the area
are obviously poor and desperately in need of assistanca to utilize

the plentiful resources available to them,

DISTAIBUTION OF IARIGATED LAND OVNERSHIP

Computation from the list of water users (1and owners) assessed for
irrigation taxes for 1975~1976 for each tract of land show the

.following :

Size of tract in hectares Percent of tracts Percent of area
.32 or less 44,6 22,4
«33 to ,99 42,2 az2,2
.00 to 2,99 12.0 26, 1
3,00 to 4,99 «8 4,5
5.00 or more o4 4,9

There were 249 tracts with an arca of 158,38 hectares. One hundred
eleven tracts of .32 of a hectare, and 99 of .64 of a hectare viers
reported., Thirty three owners owned more than one tract. Twelve
owners each held more than 2 hectares, and together they held 32
tracts which accounted for 13 percent of the tracts and 25 percent
of the area. Onhe owner held 7.74 hectares and accounted for 4.9

percent of the taxaes assassed.
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EXISTING IRRIGATION SYSTEM

The Duthil-Manneville irrigation system (1) extends from slightly
west of Thomazeau eastward to Etang Saumftre (Salt Leke). This
integrated system serves part of a 1000-hectare area approximately

2 km wide from north to south and 5 km long from west to east.

Irrigation water is avialable from two sources, The first one is
Duthil spring, which has a flow of about 115 to 120 litres per
second, Approximately 225 hectares of level land are being irri=—
gated by gravity flow fraom this source. About 200 meters down—
stream the spring flow is divided and channeled in two directions.
One canal goes southwest through the village of Thomazeau, where
water is supplied to the people living in the area for domestic
use as well as for irrigation. This canal is approximately 1500
meters long, with only one secondary lateral that leaves the southe—
west canal about 550 meters below the point where the water is
divided. The other canal goes southeast from the point where the

water is divided. It has no secondary laterals.

The second source of water is the Manneville spring located at the
northeast comer of the system. Very limited use has been made of
the water from this spring because of its low elevation in regard

to the land to be irrigated. Water must be pumped with a low-lift
pump, powered by a Caterpillar engine, installed in 1957. The pung
is operated at the rate of approximately 200 litres per second. The
pump has been operated very few.days during recent years because of
the high cost of diesel fuel. Fuel consumption for the power unit

is 7 gallons per hour. The water is forced up through a pipe to

an outlet box at the head of a masonry canal. This masonry canal

is 1.6 meters wide, 0.8 meter deep, and 1200 meters long ; it is in
reasonably good condition. An attempt is being made to irrigate about
15 hectares by releasing water through several openings in the masonry
canal. There are appoximately 2000 meters of earth canal which obe

viously have not been used for quite a number of years., It is silted

(1) see Irrigation Map, page 18



full the entire length, and in several places runoff water from
above has completely washed away the canal banks,

The existing Duthil-=Manneville irrigation system are incomplete,
and the Manneville canal is in especially bad condition. It is
recommended that hte existing system of canals be rebuilt, re-
paired, and extended, Structures such as division boxes, checks,
road siphons, and siphons under waterways need to be added to the
system in order to improve water distribution. In addition, a
complete system of secondary and field laterals needs to be added
to the Duthil-Nanneville Arrigation system for praoper distribution
of water. Surface drains should also be provided to dispose of

excess water, especially during the rainy season.

Studies need to be made to see if either one or both of the springs

can be improved in order to increase flow rates.

At the Duthil spring, material could be excavated from beneath the
rock face to expose a greater vertical section of rock. The pur-
pose of this is to capture spring water that, at present, may be
discharging beneath the surface into the alluvium, At Manneville,
it has been suggested that spring flow might be intercepted at a
higher slevation. This altermative does not appear to be feasiblae
because it is possible that water moves to the surface not from

above but from below the level of the spring.

The total flow from the two springs is approximately 320 litres per
second. This will supply irrigation water to most of the best irrie
gable soils in the area (see discussion conceming soils). Making
water available to approximately 470 hectares of the best land would
double the hectares that are currently being irrigated.

It is recommended that the section of the canal between points A=C,
be level (see Irrigation Map). During minimum irrigation periods,
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this would permit gravity flow of water from Duthil to the area
between A~C. Then during the peak irrigation periods, water from

the Manneville spring could be shifted to the level section of the
canal between A-C, This arrangement would minimize pumping costs

at Manneville spring and also minimize drainage problems durdng

the rainy season. Water can be supplied from either spring to the
canal between B-D. The canal is located on a sandy ridge. Part of
the canal is a masonry ditch. A small pump at point D supplies water
from the drainage ditch to irrigate some garden plots in the imme-

diate area.

The estimated construction Costs can be divided into two categories,
Direct construction costs, $12,650, are for structures, material,

and equipment. Other costs, §6,200, include labor used in repair,
rebuilding of existing canals, construction of field lateral systems,

and installing structures. Laborers are available in the area.

RECOMMENDATIONS

As previously stated under section IV, it is recommended that the
existing system of canals be rehabilitated and extended., - The two
systems of Duthil and Manneville should be inter connected to obtain

the greatest volume of irrigation water at the lowest cost,

It is essential that early steps be taken to motivate the farmers to
maintaln bheir imdgatien sysvem and it ig Yeoummsndad that this he
started during the design of rehabilitation period,

CONCLUSTONS

These preliminary analyses indicate that improvement of the Duthile=
Manneville irrigation system is quite promising and should be pursued
vigorously.' The increased agricultural income would improve the
living standard of farmers and benefit the entire area,



The rehabilitation and extension of canals as recommended will
double the number of hectares of the best land. Improved agri-

cultural practices can easily double production,

The J.Ge Wnite Engincering Corporation team places the Duthile—

Manneville project in Priority "AY rank.
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INTRODHINTION

The Fond Pari.sien area is located at the moukh of the Fond Parisien
river on the south shore of Etang Saumftre in the southeast crrmer
of the Cul=de=Gac plein. The area comprises 510 heatares of 4 rri-
gation soils, part of which are currently heing irrigated (San Irrie
gation end Soils Maps), Soma assistance to this area is being pro-

vided by a Mennonitae rroup,

SOTILS, RFNL.NRY AND 1) THATE

The irrigated area is locaterd on an alluvial plain that extends from
the steep slopes of the Massif de 1a Selle on tha soukh tn a ranrn

of east-west trending law hilles on rhe noarth, The hills are Pleisto-
cene renf limestones ; the slopes of the Massif ere cut in massive

Focene limestones. The plain slopes gently Lo the northeask where

it meets the Etang SaumAtre (Salt Leke),

Alluvial material from the Riviére du Fond Parisien has formed s
large elluvial fan to the southeast of the village, Water dnes nnt
flow out onto the fan but disappears intn the river hed soveral kie
lometers up to the valley near the village of Lastic, The river

probably discharges onto the fan only in times of lerge floods,

Where tha narrow flood plain of the river reaches tha head of the
fan, surfece material in the stream is of larga cabble and houlder
size (10-40 oms in diemeter), indicating that Floods reaching this
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point have light competenny, These sizes grade to finer material
(2=10 em in diemeter) near the toe of the fan. Therse is slight
dissection at the head of the fan, suggesting an erosive envi-

ronment.,

In the sub-surface, the alluvial material nonsists of boulders
grading to sand, silt and possihly some clay. Acrording tn

Wondring, the materials underlying the alluvium Pre soft Limm=
stones, siltstones and marls of Mincens Age.  The depth of tha
AlluviAl material is not known, hut it is probably not greater
than 50 meters, No well logs nould he found for the four walls

at Fond Parisien (See Tahle I),

There are no surfare water supplies in the area. Tha nemarest sure
faca flow, as mentioned earlier, is several kilometers to the southe

east near the village of Lastin (See Irrigation taps).

There is probably abundant ground water at Fond Parisien., Data from
three wells suggest that the water table is shallow., The permea-
bility of the ~lluvial materiel is good judging from the data at
well C, which shows a yield of 63 liters/second (1000 geDem, ) with

a drawrdown of A meters (70 feet ), Recharge to the aquifer is hy
underflow in the stream bed of the Riviére du Fond Parisien, hy
infiltration of rmiriall and pnssihly some retum of jrrigation
weter., The mnst signifieant of these sources is the underflow in
the river gravels. This water spreads through the alluvial fan,
moves down slope beneath the surface end reappears at: the adge of

Etang SaumBtre as numerous seeps and samll springs,

The climate at Fond Parisien is semi=arid. Mean ennual rainfall

is about 910 mm., This 3is exceed by evapotranspiration. Although
no exact figures exist in this area, potential avapotranspiration
probably lims between 1500=2000 mm. There are two rainy seasnns,
Peak reinfall months are May end October, The mean annual tempe=

rature is 25,8 C.
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Irrigation water is available from three wells (A, B, and G) and
one spring, which are shown on the mans,  Detnils eoncerning tha
wells and spring are given in Teble I, The tokal flow of the
four sources is approximately 155 litres per seennd. Wator e
being applied to about 300 hertares of land, but the availahle
water is inadecuate to properly irrigate this area. Wnter for

donestic use is elso supplied ta the neople Viving in the area,

Attempts vers made to drill twn welle (D and F) west af the
village of Non Plaisir, hut they were unsuccessful.  The well

at location D encountered el furiis water and was never cnmpnl eted,
The well at location £ maved in during drilling operations by a

German team and the site wac Ahenrnned,

The Mennonite group sperates the pumps At Incations A and N, The
total flow of these two wells 9s abnut G0 1itres por second,  Theee
wells supply most of the water for 65 heckarns, Anather 100 ber-
tares nof land are irriaosted from a snring with an estimated Flow of
about 32 litres per second, it is located nnrthen-t of Fend Porieto,,
The Mennonita Srovn hae helaed in fievnloping a fair system of connlg
and laterals., Only aboik 35 hectares are being irrigaled fron the
well at location C, pven thouoh the well is rapnble of pumping 33
litres per second., There is nn regular time schadula for operating
this pump.  The problem seems to be a lack of funds to purchasm
diesel fuel. This area also lacks an adequate system of conmls and

laterels for proper water distribution,

Even if the pump at well © wore operated at its rated eaprcity, There
is not enough water tn adequately drrigate 300 hactares of 1and,
Thers ave 210 ndditional hectares of good land (area 1h on the Ge-
neral 50il Map) that eonuld be irrigated if water was ovailahle. This

area is not receiving any irrigation water at the present time,



Therefore, there is a total of 5§40 hecteres of gond irrigable
land in the Fond Parisien arna, As shawn ahove, fhe amount of
water availohle tn irrigate this area is inadequate and tha heo-
tares that ore baing irrigated dn not receive enough irrigation

vater to produce high crop yields,

The irrigable alluvial soils in the Fond Parisien arra are rale
carenus, light-colored, and oscir nn gentle sinpas of 0.5 tn 2
percent gradient, Thrse soils have a high available moisture-
holding capacity and arn rpasy to cltivaite, Thev arn well
atlaptad to intensive cultivation with irrigntion, The three
different kinrds of anils that were delineated are shown on the
accompanying "General Snil Map", and the hectares of each soil

is listed in the following table,

KIND OF N7l HERTARES

fe.  Vell drained silt Toam (irrigated) 200

e Viell dreined silt loam (nnt irrigated) 210

2. Imperfectly drained silt loam (irrigntpd) 1nn

3. Ponrly drained loam an
Total 550

The well dreined silt Joom (1a) that is current]y heing irrigated
nerurs northenst of Fond Parisien at altitudes of 30 to a0 mrters
and southeast of the town at altitudes of 40 to 55 meters, This
soil is adaptnd to & wide range of crops. Most of the irrigation
water for this 200 hectares is supplied by two wells (A and B)

that are operated by the Mennonite group. The well drained silt
loam that is not irrigated ("10) oceurs northeast of Fond Pard.sien

at altitudes of 40 to 55 meters and southwest of town at altitudes

of 55 to 75 m eters.
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The imperfectly dreined silt loam (2) orecurs northeast of Fond
Parisien at altitudes of 20 to 30 meters, This s0il is well
adapted to rice, especially during the rainy season, hut it 45
nnt adanted to as widg a range of rrops es is the well drainer
silt loam soil, Nost of the imperfactly drained silt 1emm (=)
is irrigated from a spring which is locatnd at point "S" nn thn

General Snil WMap,

The poorly drained loam (3) ocrurs along the margin of Etang
Saum8tre (Salt Lake). This snil has a high water table, and
crops plented on it are subject tn damagr by soluble salts From

8alt Lake,

The Fond Parisien River fan south of La Source s vory rocky anid
unsuitable for crop nroduction, Tha hilly oreas southwest, west,
and north of the three soils delineated on the Genoral Soil Map

are not suiteble for irrigation,

On the unirrigated arens sorghum, com, manioc, aAnd some viegokoanles
Are grown during the riny <eason,  On srrigeted areas a wider
range of crap such as sorghum, com, rice, mAnioc, plantain, heans,

and sweet potatons are produned throughnut tha year.,

SOCTAL ATTITUNES ANN DANKETTMG

Fond Parisien is one of 6 seckinne of the Commine de Gankhier under
the administration of the Arrondicsement: de Port—su—Prince. Tntal
ares population wos vennrted (THS) in 1965 ma 42,249, Thrre are
approximately 43N0 inhahitants Tiving in 850 houses wha would ha
Affeeted by tha 510 hentares of 1and whicrh could he irrigated 5 F
the prasent 3 well system worn fully drevaloped, AL present bhe
three wells are producing enough water to utilize only 2% of the

existing system. The pravious system built in 194A=49 and destroyead


http:Parisi.on

by hurricenes in 1953, irrigated 529 hectares, Vhen that system
was operating, the existing gmups on the plain partinipated in

its maintenance and repair,

At the present time there exish a Conseil Communautaire, snompnsed
nf 3 egricultural grouns (114 memhers), which is active on the
plain.  The President of the Ooneril is Saffel Anna Polynice whn

is alsn President nf one of the 3 Agricultural groaups, M,
Diecumaitre Jarques, Siparvieeur des Agents Communautod res printed
out that there wald be a great deal of comperation from the penplna
0f the plein if the nresent irrigotion system were tn he improyved,
The generel feeling vas that pronle affected by surh improvemenis
world be wvilling to areemplish such work nn the basis nf one dny
workk Tree and one day worlc with Pve  They ere at present operating
the current irrigaiion system (innluding pump) on & cromunal basis
through the Conseil Communaubaire.  Last year they reportedly mare
keted 35,000 worth of fresh vegetables to support operational enshs

of the system, No tax is collected for wvater use,

Ten active religinus graups work vith the penple of Fond Porieinn
and the Mennonites wern fnstrumental. in assisting thn group to omt
started in 1972 hy donoting 1000 gallons of fuel for the pumping
station, Vhiln theee gmups’ are artive, lendership in the area

appears tn be indicrnous,

Gropping pattemes nnd mtationg Followed under irringation were
mrize, flgue hanane, and vrgebtobhles including beans. Arens without
irrigation are planter in manion, sveet potatoes, and beans (nnnual).
Antations generally Followerd are heans, CB mnnths) com, 63 months)
chirken rom/maize or vegetables (3 mnnﬁhs), sorghum is planted
throughout the year.3 harvests are realized with irrigation, Gene=

rally, farmers owning irrigated land, also own non=irrigated land.
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Rural health problems inrlude a high incidence of tuheroilnsis,
some malaria, and a ryphoid epidemic which occurerd last year(1975).
. lack of water and improper use of water has played e significant:

role in the creation of these nrnblams,

A small glinic with 3 persons assisting is Aneroting in the Fond
Parisien area, making house calls and emphasizing Family nlannino

and matemifty care, There are nn dnckars and no haspital beds,

There is none mariket in thn aren whicrh s held on Tuesrave anr
Frideys. No loral live stocc marikel is held, vet obseraidons
indieate that there is a sizahle rathle and geat popoiabion,
Four trucks and nne crmionetie N1y daily between Port—ni=Prinrn
and the plain maricriing prmdure [And probably live skadk o aome

thent). Cattle ore generally driven to market alk Port-so--Prinecn,

Rural eduration is fonilitated through 2 rurel schrals (relicious)

ond 1 Eecnle Aurale whirh tngather acrimmodate 850 students,

From observations and contachs throughout the aren, il is apparent
that e nucleus pxists for formatinn of a2 enoperative orgondzabinn
vhich would ba canable of mAainkaining, operating and malkking antimim
use of an improved ivrrigation system, 0On this poink, howeunr, b ie
felt that technical as well as maberial massistonce will be renuired
on a fairly reqular basis for a neriod of Approvimaiely 2 vears,
Sinre nn agronnme is essigned to the area (or at least operting in
the area), training nf such an individual will be required,  Loen)
extension agents working wikh the 3 agricultural groups will need
extensive training in demonstrtions of improved farm management

practices.
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IV

RECOMMENDATTONG

It is recrmmendnd that further sturies be made ko fetemine if
the future water supply for irrigation ean be ohtninar from wallg
in the immediate area of Fond Parisien, RAecausa tha wabter tnhla
is relatively shallow (11 meters in two walls) it is suggested

thet the use of wind driven pumps to supply water ha investigated,

Another possibility is the installation of an interaeptor tn collect
under flow in the Rivitre du Fond Parisien. The best location ap=-
pears to be just down stream of the villege of lastic Le Roche water

would then be brought by pipe or cenal to the irrigated aren,

A third possihility would be to divert water from tha Fond Pard.sion
river to the farming area., The river is = prrennial stream tn nhout
1 km below Lastic, A possibility would be to put a low—head i
version structure on the river at about 800 meters altitude tn di-

vert the water into a masonry ranel to convay it 12 km to the area

to be irrigated,

The estimated flow of the river at the diversion structure is 250
litres per second during the dry season, This 250 litres per second
Plus the 155 litres per second now available From the spring and
three wells in the Fond Parisien area is not enough water to adae-
quately irrignte the 510 bectares of gnod irrigahle snils, The
cAanal would go alons the south and east sides of the valley enr

at that elevation the canal would not bhn endnngered by river finnds,
The canal would have tn cross or go Around teno significant gullies,
Since the elevation decreases from 800 meters down to 70 meters, the
canal enuld have steep gradients, Fhus permiltting & reduction in the
size of the crAnal, Attempts in the nast have heen made teo construct
a masonry canal beside the river along the east side of the vall ey,

Hurricane Hazel (1954) damaged the canals. Attempts were made to
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to rebuild the masonry canal but hurricanes in 1963, 19654, 19435, and
especially Ines in 1966 almost completely destroved the cmnal, Only

a short section of fthe masonry canal is left neerr Lastie Le Rnchn,

Estimated construction costs for the 12 km mosonry canal are divided
into two categories. The direct construction costs such as struo-

tures, material, and equipment would be $101,800. The indirect cnsts
for labor used in building canals, laterals and installing structuras

would be 8,000,

Estimated construction costs, drilling of nine wells, and instoalling
pumps would be $17%,000. This includes materials., Indirect costs
for labor used in building canals, laterals, and installing irri-

gation structures would be $12,8500, [lLaborers are availahle in the

ared.

Tha fourth possibility is to exravate several drainage canals in the
poorly drained soils near the lake., Water would he pumped upslope,
again possibly using wind diven pumps, This scheme wnuld hoth irri-
gate the well dreined soils and improve the drainage on the pnorly

drained soils.

Final choice among the altematives would be determined during the

course nf further studies by economics and physical considerations,

CONCILLISTONS

The Fond Parisien Irrigetion project does not warrent a high priority
and The J.G. White temm suggests a "C" priority on a grading scale

from A through D,

A well=fimld appears tn br tha simplest and Least expensive mokhod of
obtaining sufficient water to suppor dncreased agricul tural nreas
and yields, This methnd is presently funetinning in the Fond Parisien

area and saveral agennies are considering inereased belp.



A 3 C D E SPRING

Ttem Fd. Parisien Hao, 1 Fd. Parisien No, 2 Cite
tell

Year drilled 1938 19659 1962 953 1972
Denth, ft. 150 150 200
Static
vater levsl, ft. 65 35 35
Drave
down level, ft. 105 105 55
Cravedovn, ft. a0 70 20
Diameter, in. 13 3/a 13 3/a i3 3/ 12 25
Test pump
flow rate, g.p.m. 700 700 1000
Punping
flow, g.n.m, 700 250 1000
Flow, 1/s aa 16 63 32
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INTRONUNTION

MBle Saint Nicolas, one of the oldest towns in Haiti, is at the
mauth of Riviére du M8le, a small parennial stream which empiies
into Baie du Mdle, a netural desp waker harhbor. Christopher
Columbus stopped here when he discovered the islond of Hispaniola,
A number of ruins of Spanish=-French forts and siructures are

lorcated on the sautheast shore of the Bajie du NOLle,

The current population of M3le St. Nicolas is estimated ta be

950 people or 362 families living in 325 houses. The Adjnining
settlement of Carrenage includes an additional 35 housns with on
undetermined number of femilies., There are many vacant lots in
town with rubble from former buildings, which sungesk that the
population was areater at some earlier period. Rural, popilation
is very sparse within seven kilometers of the trwn hecause water
is scarce and soils are verv thin and unproductive, Mijor anti—
vities of the population are production and export of chareonl,
some fishing and fnod production for home ernsumption,  Thare are,
however, very few garden plots 1n the tovm hecauss oF Ghe Lack of
water for irrigation. At present, nmarly all vrgrtables nnd fruits
being sold in town ere brought in from nearty irrigated lands, An
estimated 1200 people from the area surrounding M&le St. Nimnlns
utilize the loral market for trading and snlling, Therefore tha
scarce supplies of fruits and vegetahles have to be shared hy a

large number of people.
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The climate at the MAle is semi=arid, Rainfall averages 550 mm
Per yerr with most of the rainfall in the months of May and
October,  The months of January, February, March, July, August
and December sach receive less than 80 mm of rain., Potential
evapntranspiration probably exeeads 2000 mm, Fxeept: for the
irrigetad area south of the Mdle, vegetation is domineted by

cactus, grasses and xerophytic shrihs and small trees,

The town has ten wells., 0OF thesm, only four are reported to
yirld water that cen be used For drinking or watering emall
garden plnts., Water from bthe ather wells has a high =81t anntents,
A dug wall at the Cathnlic church, which yields a gond quAality
water, has a statin water leval nhout § meters below ground sure

face, Tt is pumped by a small windmill,

SOTLS AND GFO1ORY

MMe St, Nienmlas is sttuated on the small sllinial drlta of Rividre
o MOle, Unlifted Pleistonrene reef limestones with well fAeval.nned
marine terraces lie along the coast in this area, The Riviore du
MOle has cuk a derp gorge inin the limestones in a direction per-
pendicular to the const, Ahout two kilometers upstream of the

M3 e tha gorge widens to a emall valley about 500 meters wide,

The valley floor consirts of Miocene marils,

Near the head of the valley, which is nhout 2,5 kilometers in

length, the river splits into two brenches of roughly equal size.
The east branch is fed by a nearby spring, called Saut d'Eau, 1o
catnd at the interface of the velley wall reef limestones and the

marly valley floor,
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The MYe depends on the river for its water sunply, Estimnted
discharge in the river at a point abnut two %ilomnters upsbroam
from the M8le, where the gorge widens i1nt0 the narrae virlley, is
300-4030 liters/second, Dischargr apnears 0 romain constan'

where the strram traverses the valley floor, This may be ox—
plained by the low nermoohbility of the valley Tloor morls,  Dovn-
stream, at a point about 400 metrra from the M3V e, stream dischonse
is only G0=70 liters/second, Vhile some wabter has been userl for
irvigation upstresm, it is belirved that watrr may Alsn he moving

into the streamberd at this poini,

Soils in the norrow valley of Riviftre du M3 e nre raleneemis, Ty
vary greatly in texture from clay loom ko oravel 1y Toam,  Thev ronce
from poorly dreined in the hotiom of the valley to well drndined on
the sides, Most of the gentlyv bo mndern Eely «ioning areas 90 Fao
narrowy valley are drricabed with nrinitive diveraona, Annrryed -
mately 25 hertaras are irrigated on the ailuAa) fon Just wienst of
NBle St, Nicoims and within the Fireb kilomeier upsiranm,  Mnocner
100 hectares are irrioated within the narrow valley along the Aot

four kilometers upstream,

Plantain is the major rrap.  Chloraris wos evident 5n anveral avenn
of plantain, Corn is tha serond mnst imporiant eron 3 it ie oynen
both under irrigation and on dry land, Taro e comwnon on vnry

pnorly drained soils along the stresm,  Brans and obher Foord crons

arn alsn grown,

EOCTAL ATTITUDES AND 1.AND TENLREE

At present nearly all wegabtahles and Frudls being sold alt the 1l
market eome from nearby irrigated londs controlled by only a faw
lerge lendholders., An estimated 1000 uplanders also utilizae the

market for trading, and scarce available supplins of fruits and
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vegetables must he videly shared. Price fixing may also he a

prhlen here,

Principal organizationg of a loral nature include A chAreoal
conperative, a fishing cooperalive which dons its avn Finaneing,
Aand A Consril d¥Aciion Communantaire, Te da theonugh this lakier
organizatinn thet extrnsions of improved proctices is acecomplishnd,
Agrieu) ture and vnlaked extension vork are generally effected hy
Agronome Nid: dran—Francois who is hradnuartered in Jenn Fahel, 20
miles away, Thera is alsn no IPAT agri.cultural credit assistance

~

available in ti0le S, Nirolns,

Information received From Father Jnhn Breslin who noerates a small,
dispensary in the town indicabes that thore is monsiderable prohleom
with typhnid and other watar carried disorders 9n ihe area, M4
indirnted his SErang support Frr any ef fort o supply patable vater
or water for drrigoiion to the town, Tn his opinion, incrracnd
variety and availohility of Fond supply through family gardens would
have sigrificani imnnqt in reducing health problems Assonrinted with
dietary deficiencirs. For examale, he is nurrently tresting over
a00 active casrs of tuberculosis, a disense known to be assoeiaied

with poor nutrition.

Contacts with Profent Jules Flysée of the Arrondissement of Ifle

St, Nirolas, os well as the MWgistrat and the President of he
Conseil dfAction Communcouiai.rn resulted in their expressions of the
nerds of thn community for inecrensing availehility of hoth potable
and irrigation water, Thry expreased no concerm for onposition +n
the project (principnlly two large landholders, currently the prine
cipal suppliers of fresh fruits ond vrgetebles ta the maﬁ(et). The
Profect ealled n maeting at the market place and informed those pro-

sent (B0=90 persons) of @
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1« The neerd for an expression of their interest in a potable

or irrigation water supply ;

2. The need for an undrrstending that mrintenance and oneration
of such svstems would be the resnonsibility of the prople of

the town ;

3. The need to support an ornranization to control maintrnance

and operatinn nf such a systen ;
4, Fees rcouired for water usn g

R=megonse to all points was vacal and fovorable with no dissenting

oninions being expressed,

During discussions hald with e sample cross—srobinn of housrehol dorn,
211 were found to he strongiy in favor of either a project to asunply
vater for irrigation or for drinking numnses, (e attitode surfaced,
however, which may influnnce *he approach &0 be osed ¢ oaring nrodnct
implementation,  "“Why should we help dovelop anything thal we hove bn
share with others who do nnt help Lo consiruct it 2" Fathar Breclin
experienced the same attitude when buliding his churech nand wos uRAabl e
to get any volunteer work donnted for ils construction, On tha athor
hand, everyone contacted was enthusinstin cbout the poecibhildicies of

obthining wakar in the kown,

From all ohservnticons, the Consnil Communaubaire would be the pro-
bable nuclerus for organizing a group or cooperative Lo conbtrol opoe

~

ratinn ang maintennnee of an irrigobion system,  Mint Jonn-Francois
sppears best suited to coardinate organizatinon of such group @0 He
should have a locally hasad agrononic assistant tn assist with troje-
ning, garden plaentinc and implemeniation., Selected membors of the
newly formed contwnl and maintenance qgroup should be sentt for one

week trsaining prior tn comnletion of tha system. After training,
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they should receive one—the=job sunervised training for 2 tn 3

nmonths.  Thern 18 some aestion whether the collection of

Frng

For waker use and regulaiion nf wathep usage san be entiroly core
trolied by the gronp sinan thnse are funchinns respectively of
Te The Trax Sermsd rn ;
2o Tne Temiosiion Seevian,
It may be rrasinle @n inciude NTTirials of these services as P23
officioc members of tihn Pxncutive board of the orgrArtzation, bLutb

more research will be required to detrmiine this nnssihil4 ko

PENJTOT AN AT

It ds recommended that further studies he mada Lo Arepare a mors
detailed plan Tor the marly implementation of thia small irri-
gatdon project.

Tun possible solutions tn the sorinus water shorbage vithin tho
town of Lidle St, Nirolas:  The First would he A pine=line from
St dPEau dnto towns, and the seeond Nnssibility eonsidered was
to supplyv weter hy diverting it from the Riviies do 1O Aot

aN0 meters abouve tnn tnen,  See Piate A o 29 S, Hirenlae,

The second solution Appears €0 he genmrally the more feasihle And
practicably, and ineidenily is the methnd usad durinz; the colonia,
poriod,

A simple lovehesd diuversson structure woild be Taraked approximatnly

anNd meters ahove the tovn, sen Dinte B - Trriantion thn, Vnkep ran

be conveyed intn the town throuah a masonry cenal approxina tely 800
meters long.  Distribution of weter for domestic and household
garden use could he ancomplishord hv a system of laterals through
tumouts from the main canal inio Five (5) streeks going in a

northeast direction. It is proposed that the laterels be located



on the left hand or lower side of the streets. The leterals
will heve tn cross a number of street inter-secition for whhich
street crossings in masonry, about 8 per lateral, will have

to be provided,

Cost estimates using labor intensiva methods and in large part,
local materials, have been prenared and are based an the

following major items :

iy each Dlversion structure, on=stream, including sluice

way and heno geie;
610 meters lasonry ronal, leacr and materials H

1, each Drainage —= Irrigabion ¢

Labor and miberinls,

Including Supervision end Administration, costs are estimateac

8
to be, currently, between IA0,000 to 765,000,

In additinon ta the above items, bhn vYallowing should he roneie
derad whenever a more dekailed irrigation plan is drvelopnd,

A vasteway should be providerd from the end of the main manal
down to the hay area, approximaialy 200 mebers long,  Such o
wasteway or bvepass would permi it wabaer Co he sunplied inin tha
town for domestic use on A reglarly acheduled or dnily hamin,
It world also eliminaba the neod for running the vater throogh
Ehe lateral systom, thus creating ponls of stngnént wieier ko
harbour mosquitors, Ta provide » place for washing snd leundry,
a short section of the main ranal could be rnlanged ko one mabtep

vicde and 30 to 35 meters 1ong.

This wastewny and widencd cannl sectinn would add npproximately

$2,500 to the projent cost,
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PROPOSED 1.NNAIL MANARFHIENT

It is recommended that a simple conperabive be frrmed to adni-
nister operatinnnl majntenance and managemrnt contrnl. of the
irrigation projest, This cooperative ie tn be represented by

a Board of Dirnctors elected from four different zones (one from
each zonn) wilhin *he nroject area. Fach zone is tn be marn up
of an equal number of housrhnldnrs,  The President of the local
Goneseil Communauiairs should alsn srryn on the Roard and a re=
prasenitntive of the Donortment of Agricultore should serve as an
ex=0fTicin mrmhor of tha Board, The offentive oparation, main-
tenanne, and mdnagrmnnh of the system is to influde but nnt rre—
trieted to budgeting and assesement of bax fop wotey usage,  The
Tax Service will eoliect the tax and furm khe funds nver to thn
conperative to ardminister, N reserve of no more +han PiYn nvar
operation and maintenance casts may ha held hy the Board with
any amnunt: over 20 of exeeas heing reburaed to the oeners) fund.
This Tatter nrovision should be incl uded 0 indure officient

management of funds and maximim conperative benefits o memhers,
Specificnlly the Ronrd vill have the power tng

1. Fstahlish its own paliny, laws, and by=laws within the
n Y ) b4
policy laid down by the NDepnviment: of Agrinulture ;
2. Faploy and comnensate personnel :
Ae Fstahlish a budgnt ond neeeas taxes Far use nf water H
4, Mprrate, mointain, vepeir and requlate use of khe s stiem
& ) ) ! g

He Fstablish privileges and reponsibilities of watar users ;
B, Mike dicnnrements,
Th is recommended thit the Bosrd mrlent a full seb of offircers.

Tha ex=officio memhor will have no vote and moy nat he elected to

offica, He will serve in an advisory capacity only,

H
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PROPOSEN NRERATTON ANN MANARFM=NT

The Board of Directors is to employ a Wnter Master/Nam tendor

(part time basis) who will have thn Tollowing responsibilitine:

1¢ Execute operation, maintenansa and management of projent
facilities ;

2, Operate headgate at diversion dam and diversions From
main canal acrording to A rotational schedule rstablisherd
by the Roard ; ’

Kerp diversion dsm, lateral diversions and individual.

[}
.

tumouts clear of debris ;
4. Vaike minor repairs requived ;
8, Report major renair renuirements end infractions in the

‘use of the weter to tha Doard of Directors ;

Property ovners receiving wator vill he responsibhle for waker

tumouts and ditehes serving Hheir sndividual nlots,

It is recommended thai the Pepariment of Agriculture assion an
Assistant Agronome on o full time basis to assits the conparatiye
in carrying out its reeponsipilicies.  His mojor rraponsihilitns
~would he to sssist the rnoperative members to plan and imnlement
improved garden practines as well as +n assiat the Board of

Directors with organizational procedures and requdrements,

A foreign exiension agroncmist will be required tn assist nn »
part time basis durinz the oraenizational and implementotion
phases of establishing the conperative ond family qurden ploks,
This technical assistonce requirement is estimatoed nb fwo months
prior to end extending into the period immediataly f0llowing the

complementation of the construction pnase 2f tha project.
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VII

COST ~ BENFFIT RATTO

The proposed MAle St, Nicolas project does not fit into a logical
cost=benefit bracket. It appears obvious that the expenditure of
approximately 35,000 to bring domeskic and household gnrden water
to some 1000 inbabitants rAn not be repaid throuzh water-use charges
which can be met hy the people of this destitute community, Thesa
charges can maintain and onerete the system, but can nok nossibly
meet capital end inkerest costs. The capital eosts therefore would
have to be considered as 2 grant, RAenefits from the system would
be in the improved hezlth of the population through the use . .of

household gardens and improved senitation practices.

CONCHUSTMNG
D )

The J.G. White Engineering Comnraiinn tenm eoncurred in placing
the MBle St, Nicolas in an “AW priority group for implementation

consideration by the Government of Haiti and UZAID,


http:rnloorrai.nn
http:Nicol.as

Rianaal ol TSN - ————

TOLE

-{\Dlvl‘lSloﬂ

STR U

PLATL L

vt mow—e et e -

R T Tevaml = v e
THE 3. G_WHITE tMGIItE21NG CO.

122 1GAT 10N A AP

sT I

cruRt

1ICaLAS

s

Rt b P,

R el )

I N _emammew ..




"TASK C”

BAJE DE HENNE .

THE J. G. WHITE ENGINEERING CORPORATION
| NEW YORK



11 23,000

ECHELLE

DE HENNE

BAIE

“TASK C”

J.G. WHITE ENGINEERING CO.

THE



"TASK C" REPORT = BAIE DE HENNE
IRRTGATION AREA

PROJECT: 521=~15=-190~-069 THE J.G. WHITE ENGINEERING CORPORATION
HAITI Irrigation 4792

I INTRODUCTION

Baie de Henne is located in the southem bight of the peninsula of
the Department du Nord-Ouest facing the Golfe de la Gon&ve. Popu-
lation is reported to beg approximately 715 people of 208 families

residing in 175 houses.

II SOILS; GEOLOGY AND CLINATE

Soils in the valley are calcareous. The soils are well drained,
except adjacent to the stream where they are more poorly drained.
Silty clay loam and loam textures predominate, but some of the soils
ére coarser, especially along the ecges of the valley and where trie
butaries join la Riviére de Henne., Most of the soils in the valley
are suitable for ifrigation, except those with coarse gravally texw
ture. Available stream flow is insufficient to irrigate all suitable

soils %n Riviére de Henne valley.

Baie de Henne has the lowest average annual rainfall (40 cm - 16 ine
ches) in Haiti, Irrigation is necessary for significant crop pro-

ductionc
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SOCIAL ATTITUDES, LAND TENURE AND MARKETING PRACTICES

About 1970, an irrigation cooperative was initiated with guidance
from a religious group, and the cooperative is now functioning as
an independent organization. On March 19, members were removing
silt from the stilling basin above the barrage. Mambers have also
constructed a drainage channel approximately 3 meters wide to
promptly remave excess storm water from the irrigated land. The
people in the Riviére de Henne valley seem to be solving their
irrigation problemg in an orderly manner, and they should be com-

mended for this,

It appears that many of the inhabitants of Baie de Henne alsc aown
land in the highlands, in the area of Bombardopolis and the sale
of produce from these lands form a major portion of their income.
Land holdings in the irrigated section at Baie de Henne average

+87 hectares with the largest individual holding being 3.1 hectares.

The major crops ére com and red beans, which occupy approximately

50 percent of the land. Corn and red beans are interplanted in
Oecember, and then another crop of com is planted in April. To date,
only two short=duration crops (such as com, beans, etc.) are grown
each year, but the agronome plans to introduce a third short-duration
crop annually. Plentain grows on approximately 25 percent of tho irri-
gated land, and small amounts of sugar cane are also produced Tor local
consumption. Cotton is being introduced on about 5 percent of the
land. Tomatoes and carrots have been grown previously, but there is
no adequate market for commercial quantities. Taro is grown on poorly
drained soils along the stream. Sorghum is produced, especially on

inadequately irrigated or dry areas.



EXISTING TRRIGATION SYSTEM

The Riviére de Henne discharges at Baie de Henne into the Golfe de
la Gonfve. About 1961, a barrage was constructed on Riviére de
Henne 4.5 kilometers upstream from the mouth to divert water for
irrigation.

Flow in the main irrigation canal at the barrage was approximately

1,800 gep.me on March 19, 1976. About 175 hectares are irrigated .
-y
below the barrage for members of the cooperative. Members of the . f ’Z&w
_ v
cooperative include people in Baie de Henne and Bombardopolis, as 'fLi:"
. - (/
X

well as those who live in the Rividre de Henne valley, In addltlon ﬁ&:y
to land in the cooperative, individual farmers, using prlnltlve di-
versions, are irrigating épproximately 75 hectares along Riviére de

Henne as much as 40 kllometers above the barrage.

A spring, with a flow of about 2,000 liters per. minute, issues /rom

Quatemary coralliferous limestone at sea 1evel at the southeast edge
of Baie de Henne. This spring is contaminated with sea water at high
tide, but is used at low tide in conjunction with a number of shallow

hand-dug wells in town as a source of domestic water,

RECOMVENDATIONS

The existing irrigation system appears to be functioning well under
the management of the cooperative. It does not seem likely that an
appreciable increase of irrigable land can be developed or that fea-

sible additional irrigation water can be located.

It is recommended that the Department of Agriculture extend additional
tachnical guidance to both the cooperative members and the farmers

individually ircigating their small plots.



CONCLUSIONS

This area is rated priority C by the J.G. White Enginsering
Corporation team.
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INTRODUCTION

The Plaine des Moustiques is the second rural Section of the Commune
of Port-de-Paix. The Plaine consists of 900 to 1000 hectares of
irrigable land below the 20 meter contour line. Of this area, some
300 hectares are suitable for general farming, 300 hectares will
support only cropping of salt resistant crops and the remaining land
is so highly saline that a long term leaching project would be re=

quired for any normal cropping pattemrm.

This considerable area of land supports a population of approximately
3700 people representing less than 900 families. Production of charcoal

plus subsistance farming is the norm.

SOILS GEOLOGY AND CLIMATE

The Plaine des Moustiques lies in the north coastal plain between Trois
Riviéres and the Plaine de Cabaret. It occupies a portion of a broad,
well dissected lowland that extends from Port—de-Paix ta Jean Rabel,

Along the north coast is a range of hills made up of Pleistocene reef

.limestones that have been breached by the northward flowing Riviére

des Moustiques to form the Baie des Moustigques. The plain itself
consists of a thin alluvial cover overlying Miocene marls. These marls

form hills along the southem edgs of the plain.

Eoils in the plain derive from the Miocene marl that forms the hills
to the south. They are calcareous aend contain little organic matter.
Texture is clayey to silty and there ars few rocks, Fertility is
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high but salt content is also high in many areas. Lowest sali-
nity occurs in the floodplain of the Riviére des Moustiques from

a point about 4 kilometers upstream of Poste=Métier to a point about

. @ kilometers downstream. Salinity increases toward the hills that

surround the plain and toward the Baie des Moustiques.

The Riviére des Moustiques is internittent to ephemeral in the plain.
It has a dreinage area of 164 km2 at Poste-Métier. It is reported

that discharge at this location varies from 10=5) 1/second but these
flows are probably of short duration. The river is subject to sudden
and severe flooding, due primarily to the removal of vegetation which

has increased both volumes and rates of strom runoff,

Ground water in the plain is shallow. An FAQ study (1966) states that
average depth to water is 3 meters. The quality of water is poor.
Ground water becomes more salty at the mergins of the plain and toward
the sea. Recharge by infiltration or underflow from the river to the
alluvial aquifer in the plain apparently does not exceed evapotrans~
pirafion with the result that the poor quality water is not displaced.

The climate is semi-arid, Mean annual rainfall varies from 800 mm at
Poste=Métier to 1500 mm high in watershed, Rainfall is greatly
exceeded by potential evapotrenspiration, which probably lies between
1500 to 2000 mm, Highest rainfall months are November, December,

January and June.

SOCIAL ATTITUDES, LAND TENURE _AND MARKETING PRACTICES

Administration leadership of the area is provided by a Chef de Section
while Agricultural leadership consists of an Agronome and Agricultural
technicians Gérard Nozime, Dalien Denis and Lozan Fritz who work out
of Port=-de=Paix. Thers is an office of IDAI (for agricultural loans)
and an Office of Contributions.



The sole farm organization on the plain is a Conseil Communautaire

(100 members) which is led by Florestal Husband (Président). The
Conseil has been quite active in road improvement projects and, to

a limited extent, in irrigation. Contacts with this group conceming
the possibility of conserving (through spread irrigation) the water
which is nomally lost after a raein throughout the watershed caused
considerable enthusiasm. No objections were voiced to paying for water
if it is made available. In addition, the group indicated thaf they
would be willing to assume responsibility for maintenance, repair, and

cantrol of such a system,

DISTRIBUTION OF IRRICATED LAND OQVNERSHIP

Computations from the list of assessed property owners using irrigation

water for 1975~1976 disclosed the following:

Size of tract in hectares percent of tracts percent of area
«32 or less 17.0 ' 5.5
33 to .99 53.9 41,3
1,00 to 2,99 27.8 46,7
3,00 to 4.99 6 2.4
5,00 or more 6 4,0

There were 165 tracts with 1681.49 hectares assessed. Nine proprietors
owned more than one tract. The Cooperative Adventiste was shown as the
largest land owner with 6.45 hectares. Eleven others held from 2,58 up
to and including 5.15 hectares. The 12 largest owners hald 26.1 percent
of the irrigated land and constituted 7.7 percent of the total number of

owners.



LAND USE

Plantain is grown extensively throughout the area, and together with
com, beans, manioc, grain sorghum and sweet potatoes contitute a
major share of the crop land area. Large quantities of charcoal are

produced in the surrounding area,

VABRKET OUTLETS AND TRANSPORTATICN

A smell local market and a regional maricet at Port-de-Paix, about 20
kilometers away, serve the project area. On the shore of the Daie

des Moustiques one boat leaves each month with a load of charcoal.
destined for Port-au=Prince ; other boats leave less regularly from

this shipping point. Charcoal probably ranks.first in value of products

shipped out of the areca,

Road transportation is slow, and at certein times of the year is nearly
impassable, with the road being untravelable more often between Moustiques

- and Port-de~-Paix than between Moustiques and Jean Rabel.

The present low level of production due to lack of water suggests that a
high gross return could be realized from any increase in water that could

be made available,

IIX EXISTING IARIGATION SYSTEM

The exisking primitive irrigabion syskes is desondent upan culleciion of
rain run-of'f from many intermittent sources plus temporary diversions in
the Riviére des Moustiques when flowing, irrigation thus is only passible
during and immediately following periods of extended rainfall.

Several studies have been made on methods to alleviate the water shortage

problems of the area.



The following information is taken from a report prepared and published
by FAD in 1969. They report that studies had been made to supply
irrigation water to the Moustiques Plaine. Two possibilitiss were cone
siderad., They are :

1« Creating a storage dam on the Moustiques River ;

2. Diverting water from the Trois River.

Relative to the first suggestion, the report points out that the
Moustiques River flows are intermittent and even during wet season the’
quantities of water are not sufficient to assure reasonable amounts to
meet the needs of irrigation requirements in the area. The report also
points out that the area of irrigable land is somewhat limited, malking
it difficult to justify the large expenditure of money in preparing and

implementing such a plan.

SCIPA Engineers had studied the possibility of building a dam on the
Moustiques River. They proposed placing the dam near Passe Catabois at
an elevation of about 130 meters. Height of dam suggested to be about
55 meters, which would store approximately 20 to 25 million cubic meters
of water. It was estimated that it would require 225,000 cubic meters
of compact earth fill and 390,000 meters of rock to construct the dam,
No caost estimates were given. They pointed out that these were Jjust
Preliminary studies and they should be considered on the basis of hydro-
logic data, which does not exist as yet. This is necessary in order to
make sure that the quantities of water are suFFicient to meet the irri-
gation needs of Moustiuges Plaine. Also that test holes need to be made
in order to determine the kind of soils and materials that exist in the

foundation of the dam site and in the reservoir area.

The second suggestion was for diverting water from the Trois River for
irrigating the Moustiques Plaine. Preliminary studies were released

in 1927 by the Bureau of Public Works and later taken up by SCIPA,
Water would be deverted from the Trois River at Fond Citron, about

4 kilometers down stream from Bassin Bleu on the left bank of the river.



Needed would be 30 kilometers of main canal, some of it is masonry,
3 kilometers would be along the left bank of the river and a tunnel

1.4 kilometers long.

In 1951, Le Département des Travaux Publics made another study of
this plan to see if an alternative route could be located. They
thought the main canal could be shortened and that the tunnel was
too long. But no conclusions were reportud as to what they thought
could be done. They point out that the construétion of such an irri-
gation system would require large expenditures of money. At the time
FAO prepared their report, 1966=1969, they estimated the cost to be
1.6 million to 2 million dollars. To Justify the large expenditure
of money, it was proposed that the plan include the following areas as
part of the irrigation system :

490 hectares in Trois Riviéres Plaine

1130 hectares in Moustiques Plaine

300 hectares in Plaine de Cabaret

500 hectares in Plaine de Lacoma.

RECOMMENDATIONS

As a third altemative, we recommend that a feasibility study be made
of the Moustiques River and Plaine to develop a plan for a water—

spreading system,

At the time of the reconnaissance survey of the Moustiques Plaine in
May, there was no flow in the river at Poste-Metier, However, there
was evidence that a small flow had occured just a few days before we

visited the area as a result of rains in the Haut Moustiques,

A typical water-spreading system would require a structure of some

sort across the river or stream itself, which would divert water out

on the land, A system of water-spreading ditches or laterals convey
the water from a structure to the land on both sides of the‘river. The



structure is needed to facilitate dividing the water to both sides
and to by-pass excess flows during big storms. The number snd size
of laterals should be determinated by the amount of water that is
needed to be put out on the land, The water-spreading system would
also help to supply additional quantities of water for leaching those

soils which are affected by salinity.

The type of structure and water spreading system suggested would be
relatively simple and inoxpensive. The local farmers when properly
organized in an irrigaiis: district would be quite capable of main-
taining and repairing the system. It is not felt that the amount of
land effected could justify the magnitude of expenditure required to

implement either of the Tirst two studies

CONCLUSIONS

The J«Ge White Engineering Corporation team places the Plaine des
Moustiques in a "B" priority and recommends that a study be made of a

economical water-spreading system when funds are available for this ,

purpose,
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I INTRODUCTION

The two areas, Moreau, North and Fonfrade, South, while adminis—
tered under two separate Communes Cayes and Torbeck respectively,
are both located within the Arrondissement des Cayes. Moreau is in
the third Section, population 8,500, of the Torbeck Commune and
Fonfréds is in the fourth Section, population 1,000, 0f the Cuayes
Commune. The two areas are operated as one irrigation system.
Within the system arsa itself there are approximately 450 families.
The area of irrigated land, currently 199 hectares, could be in-

creased appreciably from all observations.

II SOTLS, GEOLOGY AND MLTMATFE

The Moreau=Fonfréde area is located in the center of the Cayes plain
Just west of the Ravine du Sud, It extends from tha hills that horder
the plain on the north to Fonfréde, 11 kilometers to the southeast.

It is underlain by GQuaternary alluvial material consisting of gravel,
sand and silt. These grade to finer material toward the southeast.
The depth of alluvial material is unknown but it may exceed 30 meters

near Fonfrade,

Soils are recently developed from the alluvial fil) that covers the

plein. They are brown'silty loams. Near Moreau, the soils contain
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some rocks, ranging in size from cobbles to gravel. 1In the
direction of Fonfréde, the soils deepen, become more clayey and
contain fewer rocks. The soils are fertile and potential produop—
tivity is high,

Water for irrigation is provided by a spring at the head of the
Riviére Duc called Source Morenu, Discharge was estimated to be
about 1.5 ma/scc. at the time of the visit to the arca in May.

It is not known if this flow is reliable. The reason for the
location of the spring is unknown, but it may issue from solution
cavities in the massive Eocene limestone beneath the thin alluvidl

COVEYr.

Groundwater is abundant throughout the Moreau~Fonfréde arra. AL
Fonfrade, depth to the witer table is reported to be hetween 7 and
15 melers. Recharge of large volumes of water tokes place when
flood waters rcach the broad, permcable channel of the Ravine du
Sud to the east.
“Mean annual reinfall probably lies between the values abt Camp
Perrin and Les Cayes, which are respectively 2,200 and 2,000 mm.
High rainfall months are May and October ; low months are December

and January, Potential evapotranspiration lies close to 1,500 mm.
y t ?

SOCIAL ATTITUDES

Moreau and Fonfréde depen upon the agronomes based at Les Cayes
for extension assistance. A locally based Service d'irrigation is

headed up by recently appointed Syndic, M. Balance.
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One organization, 50 active members, exists within the system ;
North in the Moreau Section, called "SCATET" or Societé de
‘Cooperative Agricole. Its motto is "T8tes ensemble de Tuffaite" ;
Tuffaite being the community. Farmers contacted in this area vere
interested in improving the system., They pointed oul that their
canal was nat large enough.to supply the water necded and indichted
that they would like very much to have the Ducis cannl, (Dubrewil
System), in their arceca. At present, the members of the group are
cleaning the canals and performing minor repairs. Thn general
opinion of these contacted was that they would be very interected
in managing, maintaining, and learning improved cultural methords
in conjunction with a reHabilitatad irrigation system. No known
groups foarmal or informal are operacing in the Fonfrede, South,
section of the system area ; however, opinions expressec there

reflected those of their neighbors to the north.

Some agricultural education training is available to farmer and
farm leaders at Labordz, some distance away. Home Economics btrai-
ning is available to some 50 girls (22—27 years) at Mojor, an iso—
lated center within Moreau section of the system. This is a two
year school with a teacher being supplied from Damien, (Depnrtmnnt
of Agriculture). Another centre d'Enseignement Vénager Agricole,
50 students, is operationel in Fonfrade, South, which provides
training to girls 17=20 years of age. Both schools teach basic
improved methods of faming as well as Home Economics.

The only other school is ONAAC No., S0 with 32 students in the
Rochepointe Community. It is basically an adult education (reading)

effort,
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. MARKETING PRAGCTICES AND LAND TENURFE

Distribution of Irricatod Land Qwnorshin

Computations from the list of owners assessed water taxes in
1976=1976 show the following

Size of Tract in Hochoree Percent of Trant Povcent nf arnn
«32 or less 41,4 14.2
33 to .99 as, 1 34,5
00 to 2,99 12.0 21,0
3.00 to 4,99 - -
5.00 or more 1.5 30,2

A total of 133 tracts and 119. 45 hectares were assessed taxes.
These 133 trants were owned by 126 different proprietors ; five

proprietors owned 2 tracts and one: owned three tracts.

Ownership is more concentrated within this irrigation system than
in eny other of thosa investigated. One proprietor, a family,
ovned 24 percent of the nectares assmssed, and the five propriators
with the largest holdings, all of which exceeded 2% nectares,
accounted for 37 percent of the total area, but constituted only

4 percent of the ownars.,

Land Use and Oronnine Froctiree

In the upper narrow width part of the system, corn, beans and maninc
are the major crops, with tohacro important in Habitation Tuffaite,
Brown and dan< brown loam and gravelly loam soil types prodominatbe
in this part of the system for the crops named, Vetiver and congo
beans are grown on the cobbly loam soils inm the area, Corn plonts

in this section showed a ladc of phospharus, Somewhat more of tha



land in the upper half of the system is in woodland pasture than

in most of the Cayes Plain.

In the lower and much wider part of the system sugar cane is tha
dominent crop ; tobaceo is an important source of income on the

farm of the largest proprietor in the system,

A l.ttle rice ond taro are grown on the depressed clay Loam and nley
soils, though these crops were mostly grown further below tha

Fonfrede irrigation system.

A number of farmers in Habiltabion Tuffaile operate as assnclialoes,
that is, they receive a portion of the crop for growing ik, Tn
Habitation Foafride No.o I, owned by the largest propeickor, hired
labor performs the Field operations on sugar cane and Lobnceco, In
the middle pert of the system, awner oparators proedominate. A
cooprrative group collectively lakes care of 1% carreaux of com in

tha lioreau area.

Agricul tural Credit

IDAT made loans this past year to finance production costs on 20
hectares of corn and beans. This area vas equal to 1/6 of the
assessed ilrrigated hectares in the Moreau~Fonfréde system, but was

only three percent of the total crop loans mads within nine irri-

gation systems in the Cayes region.

Marcet Outlets and Transnortation

The Centrale Dessalines sugar factory is only five kilometers northe
east of the Fonfréde crossroad. The Fonfréde district west and
south-west of this plant supplied 38 percent of the total sugar cane
purchased by this factory in 1975, and is the largest supplier.
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A blairin plant operated by the largest pProprietor processes the
sugar cane produced on hisg holdings. He also buys some cane from
other producers., A new industrial alcohol on the north edge of
Cayes, about 12 kilometers distant, provides an outlet for a small

amount of cane.

A tobacco manufacturer in Port-au=-Prince has current contracts for
about 100 hectares of tobacco in the Cayes Plain. We observed a
large curing shed in Habitation Fonfrade No, I, and five in Habi-

tation Tuffaite, with one or two more under construction,

Com and beans move readily for sale in the Cayes urban mariket,

and to mérchant truckers who transport them to Port~au=-Prince.

There is a small local market at Fonfréde and several roadside
stands and shops within the irrigation system area which serve as

outlets to the local population,

Transportation to the sugar factory and to Cayes is on a relatively
wide, but rough road, The road running northwest from the Fonfrids
crossroad deteriorates rapidly ; the middle section of the canal
system is reached with difficulty and all parts of it are not accege
sible to motor venicles. Nevertheless, the nearmess of this
system®s area to Cayes,and the expected improvement in the highway
from Cayes to Porteau-Prince will enhance market possibilities for

the area.



EXTISTING JARIGATION SYSTEM

The Moreau-Fonfréde Irrigation System is actually in two parts.
The upper section on the north is a part of the Moreau Habitation.
This is whers the diversion structure is located. The Moreau area
is long and narrow with gravelly and cobbly soils. The topography
is quite uneven and rolling. The lower end is known as the
Fonfréde area has the best soils on more uniform slopas. It is

almost as long as the Moreau area, but is much wider.

he diversion structure at the water collection basin is a wall made
with gabions, The barrege has deteriorated because of holes botween
the rocks and .racks in the gabions. Much of the strecam flow is lost
through the holes and where the gabions are washed out around the

ends. The headgate is in good condition and is functioning satisfao-
torily. Water flow above the headgate was estimated to be approximatel)
0.85 cubic meters and varies from 0.7 to 1.5 cubic meters depending

on the season and time of the year.

Most of the irrigated area at the north end is to the left of the
Moreau-Fonfréde canal. This strip of land is 5.5 km long and about
0.5 km wide, The next section is 3.5 km long and 0.5 km wide at the
north end and 4 km wide at the south end of this section. Much of
the land in these two areas is not irrigated and the land is cobbly
and gravelly., The topography has a tendency to be undulating or
rolling, The Fonfréde area extends another 3 km to the south and

is about 5 km wide.

Approximately 119 hectares are being irrigated at the present time,
there are approximately 2,140 hectares in the Moreau=Fonfride arca.
S0 there is considerable additional land which could be irrigated,



VII

The main canal is divided into two canals at the lower end of the
project area. The cannl to the right of the diversion structure
is heavily silted anc apparently has not been used for soma time,

RECOMMENDATIONS

For rehabilitation and improvement of the system the major items
would be

a) Construction of a collector basin at the headgate to replace
the deteriorated gabion structure,

b) Rehabilitation of the masonry conal immediatoly bolow the

headgate where it crosses the low, flat area.

c) Construction of division and outlet structures, several road

crossings and some gully Crossings.

d) Investigation of the possible nced of a drainage system.

CONCLUSIONS

The potential increase of approximately 800 meters of irrigated
land coupled with an increased productivity will reise the income

of the Moreau~Fonfréde inhabitants immeasurably.

The social attitude of the farmer toward working cooperatively to
successfully operate and maintain a rehabilitated system is posi=-
tive. Although there are several larger than average sized land
holdings within the system, these owners are working farmers who

apparently act cooperatively with their smaller neighbors.

Moreau=Fonfréde is rated “"Priority A" for a feasibility study
leading to rehabilitation.
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I INTRODUCTION
Chantal is a Commune located in the Arrondissement of Cayes,

Its three sections total approximately 25,000 rural and 1000
urban population, however it is estimated that of this numbor
only 15,000 to 18,000 actually live on the plain.

Access to Chantal is via fairly rough but passable roads. Most
products marketed or sold in the area are brought in on font,
driven, or by pack animals. Trucks move frequently over the
rough roads freighting the more bulky items such as barrels of
clairiq plantains, charcoal, and hogs which are moving to the

more distant markets of Cayes and Port~au-Prince.

II SO0ILS AND GEOLOGY

Chantel occupies the west bank of the Rividre L'Acul. Two small

interrittent streams, the Rivi®re Coquin and the Rividre des
Momes drain the slopes to the west of Chantal. Their water-
sheds are developed in Cretaceous marls and Eocene limestonas.
The Chantal area itself is underlain by Quaternary alluvium, the
depth of which is unknown, The Rivi®re L'Acul at Chantal is dry
except at times of flood. Its channel is wide and covered by
limestone boulders and cobbles, suggesting that floods are sudden

and destructive.

Soils are recently developed from the alluvium and profiles are
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poorly developed, They are primarily light textured, brown, silty
loams, Potential productivity is high, Fertility is good and the
soils appear to be well drained. At the northem end of the Chane
tal area and close to the slopes on the west, soils tend to become

rockier

There is no perennial surface flow in the Chantal area, Water for
the Chantal irrigation system is obtained from a spring, called
Belle Source, locsted about 4 Kkilometers north of the town on the
west side of the Acul. The spring flows from the basea of a steep,
south facing hill composed of" thin~bedded limestones, Water may
come to the surface along a fault, for there is a major Tault zone
trending from the town of Chantal to the area of the spring. Dig-
charge is estimated to be 150-230 liters/second and it is reported
locally that the flow *s reliable,

Mean annual rainfall is 2490 milimeters. Tnis value is higher than
the other stations in ihe Cayes plain reporting rainfall (Camp
Perrin and Les Cayes). The high rainfall is probably due to the
orographic effect of the hills to the west of Chantal. Potential
avapotranspiration is estimated to be about 1500 milimeters. There

are no temperature records,

SOCIAL ATTITUNES

The Chief representative of the Commune of Chantal is Magistrat
Elomond St Paul, & long time resident of the area., There is an
office of Notaire and a Bureau des Contributions which occupies
most of its time with the relatively large market operations which
occur on Fridays.s They collect no tax from farmers owning irrigated
land, The Agronome assigned the area, Teleus St Paul, is stationed
at Beroud but is currently in New York. Pierre Guerrier, IDAI
agent (Supervised Agricultural Credit), who has been assigned to
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his position for four manths, is providing the bulk of official

agricultural leadership to famers in the area.

There is a small inactive farm group located in the system area,
Opinions expressed were that thes group would expand and cooperate
to manage an improved irrigation system provided they were assured
of water. The IDAI agent indicated that he would lika to cooperate
in forming an association of farm groups for management of the
system and that he felt this would not be éiffidult. He plans to
call a meeting on the first Sunday in June of farmers concermed
with irrigation and irrigation possibilities to further observe

their reactions,

There are two church affiliated schools, one Ferme Ccole and one
Primary School serving the project area. No secondary schaols
exist however. A snall hospital is operated by Catholic Slsters;

however, there is no doctor assigned to the area.

The Chantal system lies in close proximity to the Oubreull system
and is separated from it by the Acul River. The paople of Lhe

two areas are interdependent socially and economically., With the
rehabilitation of the Dubreuil system beginning in the immediake
future, it is imperative that priority consideration be given to
further improvement of the Chantal svstem, Opinions of those cone
tacted reflect a positive attitude of the people towards managing

their own syshen ane PaVENLING,

MARKET PRACTICES AND LAND TENURE

Distribution of Irrigated Land fwnershin

There was no list availabie from the . Servica  of Irrigatinn of
proprietors assessed a water tax. Ve were informed by an IDAT
official (and confirmed by an Office of Contributions official)
that no tax was paid because too small and too irregular o water

supply was availablg,
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We ware informed that some farmers owned more thsn six hectares
of land; one large farmer had about 64 hectares, and a second

nearly as much.

An estimate of 30 percent of the ares of the two largest farms
was irrigated, but for another farm of 45 hectares, only 10 per-
cent was irrigated. Farms receiving cradit from I0AT averaged
2.5 hectares each, or nearly double that of Lhe majority of

farms in the area,

Land Urn .

LN

The leading crops grown on irrigated land are com, sweet pota-
toes, beans, rice and bananas (both figue and plantain). On the
non-irrigated land peanuts and grain sorghum are the most importe

ant crops, but vetiver, meanioc, and other crops are produced,

Both coffec and cocoa trecs are found in the shade under larger

trees in some parts of the arca.

Fiaricet Oublebs and Tranenorta ks on

Tha public markel at Chantal is very active on Friday; livestodk
sales are especially imporiant, but sellers and buyers of many
goods use the market. Price data are assmnbled by IDAI Trom ihis
market, and for the regional market held on Vednesday at nearby
Ducis (also a very important livestock maﬂ<et). Vetiver moves to

& factory at Ducis.

Com is sold both in the local market and Lo merchant truckers
coming from Les Cayes. Part of each of tha leading crops moves
out of the area to its ultimate users. Many trucks come into the
area, especially on Friday. Traffic coming to the area from the
northeast and southeast must cross the Acul River bed; thera is no
bridge. Improvements in the road from Les Cayes to Chantal would
help in attracting more buyers to the area, especially after the

Port-au-Prince to Les Cayes road is improvad,



Ngricultural Credit

The IDAT office in les Cayes reported that production loans for
25 hectares of beans and com had been made in the past year; this
amount 1s low compared to the 75 hectares in Les Anglais and the

80 for the Perigny irrigation system areas.

EXISTING IRRIGATION SYSTEM

The Chantal System is located on the west side of the Acul Aiver

and gets its water from springs called the Belle Source. Tk is
Jjust across the Acul River from the Dubreuil Irrigation Project,
and activities in these two project arcas are closely associatnd,

Flow from the spring was esbkimated to be about 270 liters/recond,

At the time of this investigation there was no water Flowing in

the Acui River and apparently there had been none for several monlhs.
There is evidence that at one time attempts were made to divert water
from the river, but the flows of the Acul River are forceful and
severe during heavy rain storms. It would be very difficult to
maintain a diversion structure on the river without tha expenditure

of a large sum of money,

There is no structure for collecting the water at the spring and

to control and direct the flow into the main canal. All the spring
watur is diverted into the irrigation system but much of it is
wasted into the drainage system and through deep percolation, thrre-
fore project efficiencies appear to be very low. Much more of the
water is lost in conveying it to the lower end of the area because

of the poor system of canals and laterals.

The main canal traverses terrain that is rather rough and rugged

in the upper end. Some of the canal is located on steep hill sides
which are subject to deterioration after the canal becomes st
urated, At one point in the canal the water is taken down o steop

slope with the aid of structures. The water flows over natural



stream bed of limestone and siltstone and because of the high
velocities the sides of the canal are subject to severe erosion.
Sections of the main canal have masonry lining, some at the upper

end and some in the lower area of the system,

The gross area of the system is about 700 hectares but only 300
hectares are estimated to be irrigable. About 120 hectarcs are

now being irrigated,

RECOMTENDATIONG
Because of the close proximity of this area to the Dubreuil Irrie

gation System it is imperative that serious consideration should

be given to the improvement of the Chantal system., Gince the

amount of irrigation water is iimited to spring flow and little
likelihood of diverting water from the Acul River, studies will need
to be made in order to determine best use of the water. Irrigated
area can be increased during wet seasons and restricted to smaller

number of hectares in dry periocds.

A structure to collect and control the flow of water into the
main canal is necessary. This canal should be masonry lined.
Additional masonry lining for canals and laterals on the distri-
bution system will be reguired plus diversion boxes, turnouts and
drops, road crossings and several gully crossings. This project
should include the construction of a complete drainaye system,

utilizing the existing drains where possible,.

CONCLUSTON

It is ostimated that the number of hectaras prasently being irrigaterd
can almost be doubled, The soils are fertile and potentially pro-
ductive. The land ownership is such that a large number of inhab-
itants will benofit from tho rehabilitation of the system. Tha area
farmers have indicated at several meetings their desire to cooperate

in operating and maintaining an improvod system,



Chantal Irrigation System rehabilitation is thersefcre placad in
an "A" priority for a feasibility study,
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INTRODUCTTON

The Perigny Irrigation System is located within the Commune

de Torbeck in +the Arrondissement deg Cayes. Known looally

as the "Torbeck", the system occupies mogt of Bourry, the

2nd Rural Sedtion of the Commune de Torbeck. The "System"
involved is actually a composite of geveral completely separate

smaller systemr, each receiving water from a different source,

Population of Seotion Rurule de Bourry is 22,000 (3600 fam
milies)s The total project area is clome to 2700 hectares;
however, only a small percentage (155 or 400 hectares) are
currently being irrigateds liuch of the original complex of
canals is in a state of disrepair or not functioning at all,
These conditions havo doprived most of families living on
the Plaine of Porbeck of much neoded water for irrigation,
Only 360 families,approximately 11,5 are enjoying such benee
fits at the present time, If restored the systems together,
which originally irrigated 800 hectares, could possibly pro-
vide wgter to close to 1600 Has. and serve an sdditional 1100
family farm units,

SOILS, GEOLOGY AND CLILATH

The Torbeck area is loocated west of Les Cayes between the
Riviasre de Torbeck and the “iviere 1'Acul. It extends north=
ward from the shoreline to a road that runs parallel to the



coast about 5 kilometers inland., This area of the Cayes plain
is underlain by alluvial materials ranging in size from gravels
to silts and clays. Close to the ghore, there may ve some
sands derived from uplified boaches. The depth of uncongo-
lidated alluvial till is no% known. The highent elevation

in the Torbeck area is about 27 meters. The land surface

is flat and. slopes evenly toward the shore with a gradient

of about 0.5 percent.

Soils are mostly clay loams and clays. They are heavy and
range in color from dark brown to black. They .have developed
pPrimarily from fine grained alluvial materials, they are deep
and profiles are well developed, Calcacrous matorial has
been leached from some moils by ground water movement at
shallow deptihs, Fertility and moisture retention are good,
permeabilities are geunerally low and some areag are swampye
Despite their proximity to the shoreline, the soils are free
of salt. '“This is aittribute to a shoreward movement of ground
water at shallow depths that has flushes the salts and pre-

vents ilrtiusion of mea water,

Torbeck has abundant watery Irrigation water is oblained

from the Iliviére de Torbeck and geveral small spring fed

streams that originate near the north boundary of the Torbeck

area, ''he iliviere de Torbeck receives water from npringa

and storm runoff from the liviére Saint Thomas during poriods

of rainfalle. ‘The drainage area at the town of Toxrbeck is

89 km? bean daily discharge during the period 1923~1931 was
2.66 m /sec at the town of Torbeck.
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The largest flow during this period was 188 m3/seo.

The springs that supply the Riviére de Torbeck and the small
gireams to the west are fed by ground water moving shoreward
through the alluvial aquifer of the Cayes plaine The springs
surface near the 30 meter elevation contoure. This elevation
represents the intersection of the water table and the sure

face of the plain. The small streams that carry spring flow

are generally entren ched to depths of about one meters

Hean annual rainfall is osiimated to be near 2100 .
Rainfall is highest in lMay and October and lowest in
December and January. Potential evapotranspiration is
about 1700 mn. |

SOCIAL ATPITUDES

Three small farm groups exist in the project area. A group
of 18 at Weloh is led by President Jidrisse Jozcelyn. 'The
group is quite active in cleaning and rehabilitating canals
in their vicinity. They also operate a small grain storage
cooperatives When asked if {hey pay tax for usage of waler,
they responded "no—-why should we when we do most of the work
involved in its upkeep'", liembership of thia>group in still

- growing and its president feels that rehabvilitation of their

irrigation system will motivate farmers to become involved

~in group activities. another farm group (21 membera) in the

Mayard Habitation has been inactive for Yyears. Its President
Emanuel Bernard pointed out that the group has no common purpose



that it is impossible to repair their irrigation system without
outside assistance, and that hig group would gladly work toge-
ther to get their system in operuating condition and maintain

it if outside technical assistance were provided, Approxi~
mately 450 has. are involved in {this section of the Perieny
systeu,

A third group at Chaletie ig quide active., They have shown
considerable interest in ihe maintenance and improvement oy
their irrigation system. The group expresfes a very pogiti-
ve attitude concerning acceptance of increased .responsibilties

for their systom.

Official Department of Agriocultural representutives operating
in Perigny live in Aux Cayes and commute to work in Torbeck.
Principal contacts for the farmers are M, Nerva Gassion,
Ixtensionist and Animaieur and lie Frnatz Blaise, Agriculiue
ral Technician., Syndic (biten fender) Emil Permie asaicts
farmers with the management of their irrigution systema,

Conpiderable additional organizational work will be required
to prepare farmers of the Lorbock Flain to work together to
manage maintain, and administer the various systems. In most
sections of the plain, soils have been negleted and depleted,
_while sugar oane, rice, corn, sweet potatoes, and beans are
grown in great quantities, yields are far below thogse that
ocould be expected if farmers employed improved farming proac-
tices, lMuch additional education (extennion) will need to

be injected into the area. Agricultural Credit, while sup-
Plied by IDAI to some extent, is insufficient and BUPEI'Vies
sion under the progrum has lacked in quality according to
'aevaral farmers questioned.
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Primery education is available on the Plaine of Torbeck but
children attend secondary sohools in Les Cayes. A church

affiliated dispensary serves Perigny.

MARIIOT PRACLICES AliD LD TENURE

Digtribution of Irrisuted Land Ovmership

The Irrigation Department has been unable to locate a list
of proprietors assessed water for 1975=76. It seoms likely
that no taxes were paid because little or no wa:l:er wag availe
able.

I{ the ownership pattern existing in the next 4wo systems
to the northest prevails, there are no large concentrations
of land in a few hands. e did not discover any when in the

ared,
Land Uge

Corn, rice and sugar cane are the principal orops grown, with
sowewhat more land in trees and pasture, and interspirced
with drainage ditches somewhat more than in the Poteau and

La Corriére systoms.

A variety of fruit tree crops are growing;. beand are important
and to a lesser extent peunuts and sweet potatoes, A field
of tobacco of about five hectares was growing in the extrome

northeast part of the arcas.

Markets OQutlets und Transportation

Rice and sugar cane move to0 market in or near lLes Cayes,



Markets at 1'Acul and Torbeck serve this area, Livestock
moves northest to large markets at Chantal and Ducis, which
also serve as outlets for food crops. Roads are readily ac—
cessable, and iraffic is heavy. Severul parts of the road
to Ducis need filling, repairs of several oulverts aend brid-—

ges are needed.

Arpicultural Credit

The IDAI office at les Cayes reporied production loans this
past year for 80 hectares, mostly for corne 'This is fairly
high on a comparative basis, and it suggests that many forw

mers in the area have earned a respectable credit rating.

EASTING IRIIGMWION SYSTILL

The Périgny~Tlorveck Irrigation System has a total arca of
approximately 2720 heétarem. Originally this area had 800
hectares being irrigated. At the present time water is to
apply only a part of the area, about 400 hectares. Howover,
there is additionul land that could be waterod and it is
estimated that a total of 1200 hectares of irrigable land
could be added to this project. Because of the manner in
which water is supplied to the area from rivors or streams,
excess runo{f from othor areas and from springs, there is a
very complicated system of cinals and laterals; these are
now largely silted in and filled with rubble and in very poor

oondition over most of tho irriguted areas



There are three different sources from which water is/or was
supplied to this area, 'The first source was the Torbock
Itiver - where ‘two diversion points were located. Doth have
been destroyed by floods on the Torbock itiver, with only the
canal systems still remaininge The first diversion point

was about 1500 meters north of %ho Boig Landry road, situated
in the locality or the Perimy Habitation, the other diver—
sion site was about 800 meiers south of the Dois Landry road.

The second sourée is excess waber from the Dubreuil Irrigation
System to the north. iiater available from thig mource depends

on how much becomes excegs runoff from the Dublreuil arca.

The third and most import:nt gources of irrigation wator are
the springs in the area which are fed by underground flows
with water that percolates inio the coarse gravelly and cob-
bly strata., Water eniers these stratas at the upper end of
the plain and emerges ag. springs in the lower end of the aroa,
Hony of these oprings are largo enough to sart small rivelets
or perennial stireams and the location of the important ones
are shown on the map, There are quite a nunber of small systems
within Torbeck that are being irrigated from springs. Some

of the larger systems are VWelsh and Chalettc. DBeocause of

the many springs from which water is used; it is moot dif-
ficult to arrive at quantities of water that are available

for irrigation purposes. Irom observations in the field,
there are large amounts of water which are presently unused

for irrigation,


http:importa.nt
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RECOMMENDATI ONS

Coupled with the fact that much of the water supplied to the
Flaine de Torbeck is runoff from the Dubreuil sysiem (Noxrth)
and from springs which may be aflected by rehabilitation and
redistribution of water in that system, further study of the

'Perigny system should be delayed till Dubreuil is completed,

One possible exception which should receive close attention
is the Mayard Area which in the past received its water from
the Torbeck itivers, Yields could be at least doubled in the
450 Ha, involved.

Some major items to be considered in any future feasibility
study are: first determination of the amount of excess runoff
water that is available form the Dubreuil system to irrigate
the upper part of Torbecke. 'Next determine the feasibility of
diverting water from the Torbeck iliver to the arecas that were

., irrigated in the past from the river. .ind finally develop

an intergrated system of canals and laterals to distribute

irrigation water from the various spring flowse

CONCLUSIONS

‘Perigny (Torbeck) is given a "B" priority, based largely upon

the number of farmers who would be beneficially effected by
an improved system. It is recommended however that a fengi-
bility study for this area be delayed until the total effects
of the Dubreuil rehabilidation on run-off can be accurately
detgrmined.
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INVI'RODUCTT QN

The Poteau Irrigution System lies just to the Southwest of
the Torbeck Kiver in the Seciion lwrale de Dowrry, Comnune

de Torbeck, Arrondissemont des Cayes. There are approximate-
ly 2860 people (450 fumilies) living in this area of 460 hece
tares,

Farms in the projoct area are predominately in rice ( South)
and in divertified crops (lorth). Farm sizes vary between

-~ 1 - 1% hectares with many of these holdingsfruaoctionalized

into several smaller units,

SOLLS, GEOLCGY i) CLI}L

The Poteau area occupies a narrow strip between the Hiviare

de Torbeck on the west and the liiviére Desrodidres on the

eagte The strip extends inlani from the shoreline a distimnce
of 5 kilometers. It is wnderlain by fine grained alluvial
materials typical of the seaward edpe of the Cayes pluin,

Some uplifted beach sands may be found close to the sinre. The
depth of alluvial materials is not known. The land surface

is flat and slopes gently toward the sea with a gradient of

about 0.5 percent.

Soils range from clay loams +o clays. They arc heavy and
dark brown to black in color. They have developed from fine
grained alluvial material and they are deep., Soil profiles

are well developed.



In some places, calcaceous matorials have been removed by cir-
culating ground water. Fertility and moisture reiention are

| good, permeabilities are gonerally low and some aroas are
poorly drained or swampy. Potemu has abundant water. Irri-—
gation water is obtained from springs that are fed by ground
water moving to the surface through the alluvial %ill of the
Cayes plain. Spingflow is probably reliable. lio discharge

estimates werc made al springs in the Poteau arca.

liean annual rainfall is about 2100 mme IHighost rainfall months
are liay and October; low monihs are December and January.

Potential evapotranspiration is estimated to be 1700 mm.

III SOCLAL AT ITUDES

One Agricultural Group exists at Poteau (13 memberse) Its
president, Oscar Jean beleives that the reason that their for—
mer irrigation system failed was that ihere was no farm group
to take care of the canals. He pointed out that nis group

wag in favor of managing their own systeme He also stated
that while farmers do not puy tax for waler at the present
time, they realize that an organization would need incomo in
order to efilectively maintain an improved system. Such an
improved system, in his opinion, would necessarily incorporato
& colledtion basin, stabilized canals and water diotribution,
and improved drainage. lhile a fragile nuclous exists for
formation of a group to manase, adminioter, and maintain the
Poteau sysiem, such an orgunization should bo incorporated

es a federation of groups with the La Corridre (Gaugue/Guilliam)
system.



Such a federation of groups would strengten the group and proe

vide increased unity of purpose in the area,

Technical agriculbural assistance from DARNDR (Department of
Agriculture) is provided to farmers in the Poteau area by
Nerva Caission, Ixtensionist Animateur and Frantz Blaise,
Agricultural Techniciun,

Educational Services (primary School) and health gorvices (dig—

pensary) are provided at Torbveck and not in the project area.

FARKEY FRACLICES ALD LaND TinUigs

Distrbution of Irrircted Land Ovnership

Computations from the lisi of proprietors assessed water

taxes in 1975-76 snow the following:

Size of tract in hectares Percent of tracts Percent of area

«32 or less 32.4 9.9
033 to 99 48.5 41.5
1.00 to 2.99 14.7 26,2
3400 to 4.99 2.9 13,2
5600 or more 1.5 9e2

The fractionization of holdings is high, with many different

fractions of a hectare existing.

Assessments were made on 68 tracis totaling 55.22 heotares,
with an average of .81 hectare prer tract. Five owners owned
more than one tract (11 tracts in total). Fifty-seven pro-
prietoras (92 percent) owned only a single iract. Hectares

owned per proprietor averuged .89,



Only four owners had assessed areas exceeding 2 hectares,
Together they accounted for 27.5 percent of the assessed
evea, but only 6.4 percent of the number of owners. The
largest land holder accounted for 9,2 percent of the asuessed

area.

Land Use and Cropning Practicen

Rice im the predominant crop in this system, being grown of
approximataely 40 percent of the area. Sugar caue ig the e~
cond most important crop; bananug, corn and taro occupy leswor
but significant areas. Usually iwo crops of rice are harveg-

ted within one year, and often two crops of corme

liarket Outlets and “Transporiation

The nearby market at Torbeck, and numerous shops and stands
on the road between Cayes und the area, and near the Dois
Laudry crossroad earoute to Lucis gerve producers in this

area. Considerable rice moves to Les Cayes,

The sugar mill north of Cayes receives a pignificant amount

of susar cane from this area (13 percent of its 1975 supply
came from its Torieck district)e ‘here are other oublets for
sugar cane: <he clairin factory near Fonfrede. the industrial
aloohol plant in Les Cayes, and sales by shops and stands by

the piece for direct human conswnption,

Transportation is readily accessible to the above murkets,

and the roads are wider than average,



Serious cave-ing at bridges between leog Cayes and therad to

Ducis, and at the ford across the Torbeck river, have occured
in 1976, and if not repaired soon will geriously affect DProe

duct movement from taig area. ‘I'raffic is extremely heavy

(on to Ducis, Chantal, Port Salut), and road maintenance mew

rits a high priority from those responsible.

Gverall, this arca is well served by roads crossing the area

and on two sides of ite

Amricultural Credit

Tthe IDaI office in Les Cayes reported that loans for produc-
tion of 10 hectares of rice were made in the Potecau system

in 1975. ‘his is relatively low, being only 18 Percent of the
agsessed area, compared to 13 percent for the La Corrieére

system.

EXISTING TiiIGATION SYS N

The Poteau Irrigation System is the area between Perigny
(Torbeck) Systom, which is on the west side, and the La
Corridre System which ig on the east side, ‘the gross total
area of the Poteau System is 460 hectares. lle were told that
about 55 heotares of land are being irrigated. The main BouUr—
ce of water for this area is a spring fed stream called River
Poteau,

Attempts wore made to identify the different parts of the ir-

rigated areca with guidance from the local people. DBecause of
the complex system of canals and laterals, the three systens,



namely Perigny, La Corriére and Pofeau depend on each othor
on the way the irrigation systoms distribute water to the
irrigable areas. All three of the systems depend uponh springa

in large part for their irrigation water,

Water is diverted from the River Poteau at {two locittiong.

The diversion structure at the upper end of the area was

built originally by J. G. WVhiie ingineering Corporation.

It was later rebuilt and washed oui and primitive methods are
being used at the present time 1o divert water from tho rivers
The second diversion structure is located about 1200 meters
down stream, built by SCIPA, it is a masonry structure and
appears to be in reasonaoly good condition. However, the main
canal below the heaedgate is in a fairly deep channel with a
very heavy growth of vegetuiion along the banks. Through
neglect and lack of muintenance the canal channel is almost
completely pluggeds 4n ancient aguaduct and sugar mill is

located near ihis structure site.

There is additional land in the arca that could be irrigoted
if edditional supplies of water were availablc. liowover, the
water supply to this arez ic limited 4o spring flows and not
much can be done to increase tlhie amount of wuter that could

be made available for irrigation purposes. Ingpection of

this area indicubes that irrigation eflficiencies are vary lowe
Because of the natwure of springs as they emerge in this arvea it

was difficult to arrive at estimated flows.
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RECOMIEIDATTONS

It is recommended that further studies on this area be done

in conjunction with the Paerigny-~lorbeck and La Corriare Systema
whenever they are considered for feasibility studies. It io
further recommended taat thoge studies should not be started
until rehabilitation of the Dubreuil system is completad,

In the prospective feasibility study importunt itemn to congie
der are, first the rectoration and repair of the diversion
structures. ‘‘'he consiruction of magsonry canals and laterals;
diversion structures with turnoutc; the repairing of road oroge-
sings and addition of some gully crossingo; the addition of

drainageways in aduition o those all ready in existence.

Since this area gets water from a spring, and depends in part
on what is faken out of the river above be:lore it Percolates
into the aquifer, there is not too much that can be done to
increase water supply within {the area. The water flowing now
tends to maintain the water table fairly near the surfaco,

for the land is relatively level. The benefits in relation to

costs are not likely to be high were this system to be rehabilited,

GOlCLUSIONS

The Poteau system is rated ag a Mg priority.



