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1.0 INTRODUCTION

The Republio of Haiti is part of the island of Hispaniola, whioh is
loocated about 700 miles southeast of Florida between the islands of
Ouba and Puerto Rico. It lies between latitudes 17°39' and 20° north
and longitudes 68°20" and 74030' west. Hispaniola is the second lar-
gest island in the greater Antilles. Haiti oocupies the western third
of the island; the eastern two—thirdé is the Dominioan Republio.

Haiti is shaped roughly like a horseshoe with two prominent peninsulas
enolosing a large bay that opens to the northwest .in the direotion of
Cubzs Haiti's land area is 27,750 square kilometers (10,714 square
miles). '

Eighty peroent of the land area in Haiti is mountainous. There are
five prinoipal mouniain ohains. The Massif du Nord forms the north~-
eagt peninsula. To the southeast lie Montagnes Noires followed by the
Chafne des Matheux. The Massif de la Selle, with the highest peak

in the Republic at 9400 feet (2860 meters) is looated in the southeaste
The Massif de la Hotte forms the western half of the southwest penine
sula, All ranges trend roughly southeast to northeast.

The four major plains and plateaus are: The Plaine du Nord on the
Atlantio side - the Plateau Central between the Magsif du Nord and
the Montagnes Noires and the Plaine de 1'Artibonite between the Mol
tagnes Noires and the Gulf de la Gonave., The Plaine du Cul de San.
divides the ocountry into the two peninsulas. '



" The Rividre de 1'Artibonite is Haiti's only major river. A dam at
Peligre oontrols flooding, supplies a oonstani mource of irrigation
water for the Artibonite Valley and hydro-elecirio power for the
ocapital oity of Port—au-Prince. HMany other rivers of shorter length
rise in the mountains, but most are seasonal or lose the éroator por
tion of their flow volume through peroolation en route to the sea.

Haiti is the Western Hemisphere's seoond smallest repubiio but is by
far the most densely populated with an estimated 4.5 million inhabie

tanta.

Eighty-eight percent of the population is rural and oonsidering only
oultivated and pasture land, population density approaches 950 per
square mile., Of this rural population, 93/ are self-employed fami-
ly workers farming a family holding of less than one heotare of land.
The continued fragmenting of land ownership from the colonial period
to the present time has resulted in drastio change in oropping pat-
terns., Where formerly oash orobs suoh as sugar and ooffee requiring
large tractes for effioient production were grown, the breaking up of
~the large ocolonial egtates to small individual plots has oreated a
small farmer who produces for personal consumption and barter. This
in turn has resulted in almost a total loss of the export trade whioch
had made Haiti the most proasperous ef all of France's colonies.

During the ocolonial period numerous irrigation systems were oonstruoted
which served single estates (habitations) and in meveral areas Joint
efforts oreated large irrigation distriotis.



1.1 Autherizetion

. On, October 22, 1975, the Agency for Internaiional.Development,
Wushington, D.C. entered into a contract with - The J.G. White
Engineering Corporation for oonsulting servioces in conneoction
with three projeois in Haiti,

"TASK A" Dubreuil Irrigution Systom Rehubilitation:
Implementution of engingering andvdosign prepared Ly L,C.I,

"PASK 3" (1) Foagibility Ropoit; Jean Rabol Irrigation System.
' 4 preliminary engineering study and o plan for rehabilitatio

of the Joan Rabel irrigation system.
(2) Rehabilitation of the system, if feasible.

"PASK C" Pre~foasibility report idenlifying at least 6006 heotoren
of irrigable land with systems requiring rehabilitation.

The aroas Yo be screenod from a list of rriority projects
provided to the contractor from USAID and the Government
of liaiti. '

This repori concerns only the WASK "AM portion of the contract; the
implementation of the rehalilitation of tho Dubreuil Irrigation

System.

l.2 Ch.oi0lomy

Field work was staried in Maroh 1976 with soils rasearch by Dr. Russel
Odell, Dr. lteJe lutti on a mexrketing survey, Mr. Henry Gembala and

Ir. Thomas Ryan invoatigating‘the Physioal aspeots of the Dubreuil
Irrigation System and . C.E. Burgett, Jr. identifying looal

leadership in the area.




Dr. Roger Peebles, Geohyrologist started his studies at Duhreuil
in lay, completing his assigument Yy the end of August.

Actual construction work of the rehabilitation of the Dubreuil
systom sturted 12 August 1976.



‘1s3 Historic Backeround

The Frenoh settlers, long before 1745, used the Acul River water for
irrigation and as motive foroe for sugar cane factories. However, in 1
abarrage was established and they roally reapoed benefits from it for th
first {time. MNoreau de St. Moxry in his book "Dusoription de la Partie
Franoaise 1'Ile de St. Domingue®™, reports or. yage 1280,

Yees that the volume of wator from this river passos entirely

into a genoral basin near Habitations le¢ Duo and La Ferricre -

and from therse it leaves by two unequal opouings. The eastern

“~anch of the canal is divided into thice equal portions of
der for threo sugarcane factories and four crushing mills
ich were powered by water.

"(1) At tho Rognier sugar factory they wore irri-
gating 100 carreaux (129 heotares) of pugar
cane and had two crushing mills powered by
wator from the main canal.

"(2) Tho Dubrouil sugar factory algo had 100
carreaux oif sugarcane under irrigation and
had two water powered orushing mills. This
Habitation gave up 2/5 of its water to another
which did not pay its subscription but uged

" tho water from the oanal for a fifth water
povered orushing mill,

"(3) The Bodou sugar factory also had 100 carreaux
of sugarcane undexr irrigation but did not
have a water powered orushing mill.



"The western branch of the ocanal had eleven equal
portions of 100 carreaux each of sugarcane and each portion
had eleven factories of which only four had watoei powered
orushing mills, There wore 14 Habitations on the left
bank of the river which also ruceived and used water from
the Aocul River."

The Dubreuil irrigation project has been restored several times; the
most recent being by Service de la Cooperation Technique pour des
Ressources Hydrauliques (SCTRH) with assistance of Ameriocan Foreign Aid,
and the project was terminated in 1952,



Table 1.3-1
MAJOR EXPORTS FROM HAITI 1720=1957

%m in mdﬁ (000's) y
Sugar, refined | Sugar, raw | Caceo | Coffes | Cotton | Indiuu
1720 1,400 21,000 00 00 N.A. | 1,200
1753 2,900 33,400 00 N.A. | 1,300 | 1,69
1755 N.A. N.A. N.A, | 6,900 1,520 | N
1767 51,500 22,000 150 | 15,600 | 2,530 | 2.070
1774 59, 100 88,400 157 | 29.00 | 3,500 | 1,890
1788 70,200 93,200 N.A. | 78,150 | 6,280 930
1789 48,000 $3,000 N.A, | 77,500 | 2,120 | 1,000
1791 20,000 93,000 150 | 68,200 | 6,290 930
1801 8,000 18,500 540 | 29,500 | 2,170 0.8
1822 00 653 322 | 35,118 ag2 00
1860 00 g | 1,882 | 61,00 589 oo
1854 00 00 1,400 | 45,000 | 3,238 60
1880 00 0 | 2,730 | ss,000 958 00
1890 00 00 | 3,389 | 79,341 994 00
1916=36 (AV) 00 25,170 | 3,770 | 68,000 | 9,310 00
1952 00 64,600 | 3,800 | 63,000 | 2,200 00
1957 00 a8,600 | 3,200 | as,000 800 00

% University of Califormia

A. Cabon
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'200 PROJEOT DESCRIPTION
261 Pro;}got Jooation

The Dubreuil Irrigation System is looated in the Acul River Basin,
which in turn is contained within the Cayes Flain. The Cayes
Plain has an area of about 350 kn? and is within the Arrondissement
of Cayes, & division of the Departement du Sud.

242 Degoription of Area

Du'brou.i.;l. is looated in the north western corner of the Cayes Plain,
between the Acul and Torbeck Rivers and its southern boundry is
the Bois Landry Road, see base mapy, FPlate 2,2=1: '

Local topography varies from gontly rolling in the north west

to quite flat in the southeast. The hills alon;g- the noxrth odge’
of the plain are Eoocene limestones, argillite and some conglo-
merate. l;he alluvial fill is probably lying on Mioocene marls
that are exposed in areage The major soil types are highiy 03l
carous silt loams developed from these marla. .

Abundant supplies of ground ‘water are believed to oxist in the
alluvial aquifers beneath Dubreuils Although depth of £111 is
unknown, it probvably is suffiocient to oontain large volums of
waters, The alluvial beds dip gently seaward ‘pnd, at lower ele=
vations in the project area there is good po'ssibili"ty that a ‘
deep well would flow at tho surface. Floods reaching the dry -
channel in the plain lose large volums of, water into the
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etroambed and may provide large quantitiog of wa.tezl' to the
alluvial aquifer . Other gources roeocharge to the aquifor are
ir;filtr::(;ion of rain and pubsurface discharge from the limestonos
that border and lie bencath the alluvial £ill, 71t ig likely %hat
the sovere deforestation of the upper watershed has inercesed

rotos and. volumiz of storm runoff. Tho regult is 'll;h:.v.'b the

mean dischargn of tho Acul River hog decraased, floods hcve

bocome severe and the river clicaiol on the plain has Lecome unstable

2.3 Frojoct Sorvico Arca

The Projeci Service Area is shown on %he buge nap Flate 2,1-1,
Yho grass aiea iandicutod in the E.CoIle report wag 2,344 hecteres
and 1,165 hoctareg 4 drvigablos Final surveys indicate 2,665 and
1,439 hectares Tompactedly og -eing ore nearly correoct,

TEET AVALABLE ¢y



320 PROJECT FEATURES AND REHABILITATION
3.1 Exigting System

- The existing Dubreuil Irrigation System is shown on base map, Plate 2,1l
The water is diverted from the Aoul River, ocarried through the main
oanal and dietribu_ted by the lateral system,

The Aoul River diversion dam io a oyolopean ogee gravity type, 60 M
long; 245 m. high above the river bed and 13 H wide inoluding apron,
Appurtenant sirnotures includet a right retaining wall 60 M long and
5 N high, e left bank retaining wall 40 m long and 445 M high, a set
of twist walls to facilitate sluiocing, a mteel radial sluice gate

3¢5 M wide and 2 M high, and two reota.ngulai' ateei irrigation gates.

The dia'tribution system inoludes a main omnal approximately .10 kilo-
moters long, 12 main laterals and several sub=- laterals totaling about
35 kilometers, The main ounal is lined for most of its' length with
rubble masonry and has a design oapaoity of 4 113/990 at the headgate

and 1.5 113/930 at the ende Some of the laterals have conorete linings

" for short distances. Their oa.paéiti'es vary from 150 to 1000 liters/sec. .



2 sed te

The proposed system is shown on Plate 3,2-1, Indioated on the map
are those areas where rehabilitation work has startede The dates
shown on the laterals are estimated starting dates.

The basio oonoept of the rehabilitation of the ‘Dubreuil Irrigation
S8ystem is one of self-help. All work on the sysiem is being
performed by the inhabitants whose land will be benefitted. Their
slogan is $ " We are building our irrigation system for our use "e
Work has been organized to be labor = intensive and to date only
the following mechaniocal equipment is in uses
: one transport truck - 3/4 ton
one dump truck - 5 ton
one oconorete mixer - 1/2 yard,

Haul roads have been improved with amome imported material from the
nearly river bed and ‘with material removed from the main oanal, ie, .
rook, gravel and sande All work is being performed by manual labor,

48 noted on Flate 3e2~1, rehabilitation work etarted 12 August 1976

at station 0 + 00, the diversion gates of the main' canal, Repairs
were made to the gates themselves and olearing, oleaning operations
of the main oanal oontinued down grode, '

A% station 0 + 600 on 29 September construotion wag started for a
flume iu the main’'canal to over-pass the diffioult spring area to
station 1 + 003,



During the original construction at 1761 and through . numerous repairs
as late as 1962 this partioular seotion of the main oanal had been
left open, withou’ masonry walls or bottom, allowing the spring water
to enter the main canal stream with no method of obhtrol. Reasons
for this exoeption appear to have been design and./or construotion
diffioulties ra‘her than purposeful. 4

For two major reasons it is now felt that the spring flow mﬁat be
oontrolleds The most important for the general welfare of the inha~
bitants of the area is the fact that the spring (s) produoe apﬁroximately
200 liter/second of olean potable water, a very valuable asset any—
where in Haiti. Seocondly, as this appreciable quantity of water enters
the main ocanal uncontrolled, there is no simple way to olose off the
flow at lower levels when irrigation is not needed or the canals

require maintenance. With the river furnishing more water than ourrently
needeé for irrigation, the spring flow is surplus.

A flume or overpass has.been desigmed and oonstruotion is well under
Wwaye Conirolled flow of river water will pass over the spring area
without oco-mingling of the poluted river water with that of the. spring.
The flow from the epring will be'diverted into a parallel oanal for
disposale For this, any of several methods omn be used. Re-entry to
the main oanal through suitable control structure;} digoharge into the
rivery or construction of a recerveir and pipelines to furnish nearby/
villages with potable waters The third method is to be preferred and
looal groups are currently disoussing ways and means to finanoe this
schems, ag funding is not available from the Dubreuil Irrigation Project.
- Photographs of oonstruotion operations in the sm':l.ng ma are oontd.nod
in th:l- nport.



Scheduling of construction work has permitted daily use of the canal
syctem after the work day ends at 1500 hours. Irrigation water is
algo available throughout tho weekends and on legal holidays. So far
the formexr has not been adversely affectod by the: canal rehabilitations

Clearing of canal banks has been curried out in three sivazes. The
first rough clearing permits survey crews to work; the second cubting
removes all vegetation within 2 1/2 II of the canal bank on either

sidos The third olearing operction is tho grubbing of roots to provent
regrowth and final leveling of the clear orca. Phbtographs of this

operubion are presenied in the report.

thor crews work within the cunal broper, and in the case of masonry
canals, remove vegoetative growth syrouting from mortar joints. "These
orews are followed Ly masons who point-up mortar joints and make

required repairs.

It had been expected that oconsiderable obgeotlons would be encountorod
by the cloaring crows as they cut a 2 1/2 moter swath on both sides

of the canalss IMuch -of this strip was being cropped and a goodly nume |
ber of fruit trees were within the area to be cleared. Prior contact
with the farmers affeciod, with pains~tzking explanations of why

the olearing was required all but eliminated any serious problems.
Cooperation between work — orews and farmers, in allowing crops and
fruits $o ripen and be harvested was in large part instrumental in

the {rouble free operation,






Je3 Construction Naterials

An operation to obLtain rooks, gravel and sund hag been establighed
in the Aoul River Lod near Duoiss This location was selected us
hmrfng abundant material, easy aocess bty truck and contrally looated
to the ueveral work areas. As all washing, soreening and grading ie
manual, movement to a now loocation when rer;uiied is very simple,

Three orews working in the woshing, soreening of aggregate matorial
Plus loading of cabble rock for masonry have been gble to stook—
pPile material shead of the construotion :orews. Thefe will be no
diffioulty in meintaining this lead. ‘

The quality ' of sand and gravel is good and the woshing proéeos hog
removed almost all deleterious muteriale. The mortar and conorete
in use is of excellent strength.

3s4 Manpower and Equipment

All diroct projeot personnel have been employed from the area. Only'
those people furnishod by DARNDR, are from outside the project area,
these will be noted in the following labor break-down. :

Laborers '
Are paid at the G.0.le established minimun rnte of §1430 -
per 8 hour daye It has been found by onreful ohecking
that the average laborer will exoceed 4 N3/day of
general excavation,



Magons
Are paid aocoording to ability and are classified hy

their foreman., The chief mason for the projeot receives )
$ 5.00 per 8 hour day. Apprentios masons are paid at
laborer's rates. The projeot has furnished most 'of the

~ hand tools for the masous, ie, trowels aud rock hammers,
ag mogt of these men are fé.ﬁmrs and lack the proper
tools for their part-time trade,

Carpenters '
A¥ the writing of this report, three oarpenters,were

working purt-time on the projeot. Their work is
oontracted, Ly negotiation, unit by unit. They supply
tools and helpers. Haterial is furnished by the projeot.

Truck Drivers
One driver was transferred from Damieng,the other 2 are
men from the areas They ore paid monthly salaries and
are expeoted when required, to work over the normal
8 hours per day without overtime pay,

Mechanics .
One G.0.. employed meohenic is available to the project

part=times He is paid a monthly salaxry.

Office Employees
None employed at present by the -projects Ococasionul use

is made of DARNDR personnel on an gvertime bglis.



Professional Employees

Engineers, surveyors, agronomes, go'oio]',ogig'ts{ extension
wor]_cers, eto. are furnished by DARNDR, They are paid

a monthly salary by DARNDR and reoeive in addition over-
time payments from Project fundse, The exaot amount of
the individual overtime payments had not been determined
at the time of the report writing, .

Equipmont
¢+ Presently assigned to the Dubreuil pro:joot are the followi
items of mechanioal equipment

1 Dump truck « 5 ton
1 Platform truck - 3/4 ton

. 1 oonorete mixer = 1/2 yard
1 air ocompressor - without tools,
3 Gherokee Jeeps = personnel ocarriers
2CJ =5 Jeops = persbnnql carriers

‘3.5 Sumrvisidn of Work

All project activities are under the direof and ocspable éupervision of
DARNDR perscnnel. At the present time the followmg profeseionals are
working part or full time on the projeot

William Timmer Business Manager (100% "of time devote to

Store Keeper (50%) project)
Max Mondesir Agronome~Coordinateur  (50:%)

Jose Barthelemy . Ingineer - (50%)



_ Philippe Lamour Ingineer (100%)

Racul Pierre-louis Ingineer (100%)
Hughes Bien-Aime  Ingineer’ (100%%)
Guillaume Joraphat Surveyor (50%) -
Charity Jean Agronome (100%)
Mentor Joseph Agronome (50"/5)

Speoialistes -
Nerva Cassion (Cooperative and Rural Development) (504%)

Frits Regis  (Agrioultural Technician) - (50%)
Water Masters Smith Adonis . (25%)
Ditoh Rider: William Claude (2007%)
Mecanioien (50%)
Chauffeur: Jean lonet Lafranche (100,0)

These a.ble professional people are advised by members of the J.G. White
team, whose method is solely to suggest and advise. Contact with and
orders to t‘he work orews remains a funotion of D%RI;IDR personnele VWhite
employees pass by work pites with frequency, attend all organizational
meetings possible and are olose enough to all phases of the projeoct to
be able to render proper advice and suggestions, however all efforts
are being made to maintain a low profile of the Amgrioa.n,presenoe.

3.6 Cash Wege payment to Laborers

A1l laborers, with the exoeption of certain foremen are paid as follows
for'5 = 3 hour days of work per week:

3 days oash payment



1 day's wages as community oontribution to tho
irrigation distriot. .
1 day's free oontribution by the laborer to
' the project, '

Great effort was made by the rural sooiologists in their many meetinga
with the farmers of the Dubreuil area to emphasize the exaot division
of time and payment. The possible suggestion that la.bqr was being paid
3 days wages for 5 days work was carefully but firmly suppressed. '

3+61 Food Prc;gam

Based upon previous suocessful experiences in Haiti, a free lu.noh pro-
gram was introduced into the Dubreuil project. '

The uvqra,ga inhebitant of the area employed on the projeot rimes before
dawn. If reasonably prosperous, he may have a small meal usually '
oonainfing of sweetened ooffee and a piece of breads He then walks.
8 considerable distance, which might well be 5 to 10 kilometers to the
- work site. " This person will then work at manual d.a.bor until the noon
rest period. Again, if he can afford it, he may purohase a bit of
 bread and perhaps an avooado for his nbon-da,y meals The one reaaon;tble
moal of the day is eaten upon his return home at the end of the work

- daye | -

The free lunch program was established ag an experimenf shortly after
the start-up of the Dubreuil project. A number of oooks, usually 1 per
20 laborers, wore employed and a supply of food stuffs intended for

- " Food for- Work " and similar programs was obtained,. anh day a‘t the
"noon rest period, a meal is delivered to eaoh work sito. lhah, for
“the most part have consisted of corn meal (mais moulu) oooked: with oil



and spioes, over this is poured a sauce made of canned. fish, pgain
highly spiced, The average serving is one half a kilogram of oorn
meal (unoooked weight). '

The firgt positive reaotion to the food program was requests from
area inhabitahts to be allowed to work on the projeot as unpaid
volunteers in order to obtain a moals A short trial with thege
volunteers proved unaaiifaotory, 88 1t wag diffiocult to oontrol size
of work orews.and to identify reguldr workers.

An extremely olose watch of worker produotivity has been maintained

and it now seems apparent that the added caloric input hag definitely
inoreasing the amount of worker energy. It is of course imposaible

to point to any percentase inorease in an unoontrolled experiment
ooncerning humans because of the numbor of extranous effeoting faotors,
It may well be that the apparent effect of inoreased daily onlories

'is but ‘an individual effort to maintein the daily meals. Continuation
of the food program should provide a more definitive answer over a
preriod of months. '

One faotor is oertain, worker morale ig high, and the food program
must receive much oredit for this.



420 RESOURCES AND AGRICULIURE

o1 OEQLOGY

The Cayes Plain is the largest ocoastal plain in the southern
peninsula. In the northern part of the Cayes Plain there sre mmall
imolated hills rising above the plain whioch oonsist of Eocene
limestones, argillite and some conglomerate. The alluvial till

is probably lying on lMiococene marls that ure exposed in gome areas.

The hills are erosional remmants not covored by alluvion or are

gmall oollines formed by uplift. The marine Quaternuary formations

are deposited with a pronowioed seawnrd dip, penerally from 5° to

15° and oan bo seen in mome stre:un chamels ( see photo;raphitc seotion|
The Quaternory deposits contain a large portion of ocobbles und bowldert
of limestone. A change in charuoter of the mediments orn bha obgerved
in the Cayes Plain where the coarse gravel of the plain grades into
olay and then to peaty marl in the swamps ad jacent to the sea.

The Aoul River originates from a cavern of considerable depth at the
foot of a oliff. Several lessor tributary sources feed the river
from the cavern gource to the dam site. The water of both the Aoul
and its main {ributary, the River Blanche is relativeiy olear and

olean,

The estimated disocharge of 2.6 H3/boo a3 given in the E.C.I. report,
as compared with measurenonts token from lMarch 1976 to November 1976
this appear to be about 25%.high.

Recent flooding of the Aoul has further eroded the western bank and
“endangers both the wing wall of the dam and a number of houses along

the bank.



This problemand the proposed solution are disoussed in soction 5.7

4+11 Looation of Suitzble Construction MNaterial

As most of the Dubreuil Irrigation System is within a very short hawi
distance from the Acul River, the dry bed forms a rgadily accgssable
source of needed rock, gravel und sund. (‘rading, soreening, waah:lng
of oonorete aggregute is completely manual , with the only equipment
in use being a dump truck for material tranaport. Should any
paxrtioular material source e exhausted a move tdl & new source is a
matter of labor walking a few hundred meters.

Lumber, nails, cement, reinforcing steel, etc. are locally available
in les Cayes. The required turn-~out gates have been ordered from
U.S. sources.



* 4.2 1"':

4.21 Gengrel g

Haiti is located from 18° to 20° north of the equator on the westem
one-third of Hispeniola, the centrel one of the four Greater Antilles
islands. Heiti has a subtropical climate, except areas above 800 meters
elevation and especially mountains with alevations of 1,600 to 2,681 meters
which have a cooler, temperate climate,

4,221 Rainfall

In Heiti, the amount of reinfall is influenced primarily by altitude
and axposure in relation to prevailing winds. The averege annual reinfall
ranges from 40 om (16 inches) at Baie de Henne and 55 om (22 inches) at
Gonaives on the leeward coast to 374 cm (147 inches) at Saut Mathurine on
the windward heights of Massif de la Hotte (Ref. 1 page 455). Annual
reinfall distribution is indicated in'Table 4.2-1 [From ref 1, page 4s2).

Four different meteorological conditions influence reinfall during the

year. From April to Jung, the northeast trade winds come in over the warm
ocean laden with moisture. As the air is diverted upward over land, it

' cools and condenses to produce rein. As rein clouds move southwest over
land, they gradually lose their moisture. Therefors, the highest peaks
and northeasterm sides of mountain ranges receive the most reinfall, and
the southwest sides of mountain ranges end low elevations receive the least
rainfall, Between October and December, cool fronts from North America
bring maximum monthly reinfall to the north coast and to much of the South
Department on the westem end of the southem peninsula (Teble 4.2-1). During
other months, reinfall is caused by distorbances which are called easterly
waves that are associated with changes in barometric pressure and the passage
of warm fronts. From August to November, cyclones o}‘:casimally bring rein,
but they are so irregular that such reinfall is not characteristic at any
given location,

The dry season is from December through March (Table 4.2-1). Over most of
the country, maximum monthly reinfall is received from April through June,
except on the north coast and the westem end of the southem peninsula,
which usually receive their maximum monthly reinfall during October or

November,

Inadequate reinfall limits crop production in some areas throughout the
year ahd in other areas during part of the year, :

%* Much of this discussion of climate was adapted from reference 1, the report
of "Haiti Mission d'Assistance Techniqua Intégrée™, Secrétariat Général,
Organisation des Etats Américains, Washington. D.C.. 1972. '



AVERAGE MONTHLY AND ANNUAL PRECIPITATTION AT SELECTED STATIONS (Ref. 1!

JF WM A W Jd JT AT N O  TOTAL
Gh ©» om on on om on on. on ‘em on om om

2 a 3 5 6 6 3 a 5 7?7 10 a 9 1916=35
? 6 ? 6 12 9 a 3 9 9 15 8 95

12 8 S 6 9 8 ? 9 12 12 19 13 120 1907-58

12 11 -9 11 14 9 3 5§ 10 22 23 19 153 . 193159

8 8 7 11 330V 2 22 23 28 24 19 1a 222 . 1930-a9

- 1 1 3 9 9 8 6 9 6 2 1 55 1916-aa

1 3 4 1a 32 22 14 19 20 10 6 1 145 1925.41

2 a 5 9 15 12 8 12 110 8 2 3 95 1924-~4a3
1 2 a 9 15 6 ] 9 12 13 6 1 84

3 3 2 9 16 -2 ?7 12 1a 13 ? 3 101 193352

, 2 5 9 14 29 15 15 = 18 19 10 a 160 1925.9)

Chauffard 1,300 2 a 6 27 3@ 23 28 338 98 o 9 2 231 1958-65

Jacmel 20 3 a 8 127 22 10 9 115 15 19 ? a 131 193968

Belle Ance 1) 2 2 3 5 8 5 2 6 6 8 5 3 55 1938-51

ARouin . 3 a 8 9 1a 10 9 14 15 28 "6. 5 124 194245

Cayes 5 8 ? 9 la 25 16 18 20 22 31 12 9 191 - 1952-68"
‘Chantal 15 12 14 25 33 25 17 19 38 33 a8 1 249
Camp Perrin ? S 11 2 30 24 13 2 25 38 23 10 2>
‘Saut Mathurine 1S 2 17 32 43 3BV 25 43 s3 4@ 24 24 374
Jhrdmie : 7 72 .8 9 1 1n 9 9 1M 12 17 1 129
Les Anglais 6 5 a 9 1a a 21 9 1 17 8 6 104
' 6 b6 7?7 13 23 14 12 15 172 19 12 7 148



, 222 Humiddt

Aelative air ﬁnidity tends to vary from 45 to S0 psroent, depending
upon the location, ssason, and time of day (Table ' ).

At Limbé, the averege annual humidity is 76 % The monthly values
for relative humidity renge from a minimum of 71 % in June to a maximum
of 83 % in November, the month during which maximum reinfall occurs at
this station and others near or on the north coast.

At Desronville, on the Gonaives Plain, the average annual humidity is
69 % The monthly values range from a minimum of 63 % at the end of the
dry season in April to a maximum of 72 % in October at the end of the
rainy season,

At Damiens, on the Cul=de~Sac Plein, the averege annual humidity is
73 % . The monthly values for relative hunidity renge from a minimum of
70 % at the end of the dry season in March to & maximum of 77 % durding
October and November.

At Lévy, on the Cayes Plain, the averege annual humidicy is 77 % .
The monthly values for relative hunidity renge from a minimum of 68 % in
December, during the dry season, to a maximum of 83 % in June.

4,223 Temperature -

The temperature varies regularly with altitude - about 0.75° Coper
100 meters elevation. Average annucal‘:_l5 temperature ranges from 28.2°C at
Gonaives (5 meters altitude) to 12.5°C at_Seguin 51,680 meters altitude),
but in most areas the renge is between 24° and 27 C. Absolute maximum
tanpemttresthas have been observed ars 44,4 C at Borel (200metera
altitude), 43.5°C at St. Marc (10 meters altituds), and 41,0° C at
Gonaives (5 meters algitude). Absolute minimum temperatures that have
been recorded are 1.0” C at Forft des Pins (1,650 meters altitude) and
2.0°C at Seguin (1,680 meters altitude). Frost is occasionally observed
at altitudes above 1,800 meters during January.

. Average monthly temperatures do not change much during the year
(Table 4,2-3. The diumal variation in temperature is approximately

10%,

Temperatures are suitable for crop production throughout the year if
adequate moisture is aveilable, Therefore, irrigation during the dry
season and multiple cropping can greatily increase food production.
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TABLE 4.22 RELATIVE HUMIDITY OF THE AIR AT _SELECTED STATIONS (i

_MONTHS

if

1

L

‘Mo
k.

g2
65
76
78

FEB.

*

-88
62
3
74

3988 @RUY

g2

MAR,

%

85
65
74
75

APR,
%

8a
64
72
73

70
q7
61
&3

76
51
73
76

65
75

72 .

MAY JUINE JWLY.. AUG., SEP, OCT.
* % % 4 % X

NORTH DEPARTMENT - LTVBE (20 m, ALT,)

9. ..79. .84. .85 @8  .g

64 82 &3 6 &0 72
75 72 72 75 a0 80
73 71 73 74 3 80

-1 .. 95....92....94 ... 7. .. .. 79...

51 54 51 54 55 S5
59 &8 55 59 59 60
67 720 68 720 A 72

WEST_DEPARTMENT — DAMIENS (18°m. ALT,)"

7 - 7% - .76 - 81 -.82 . -.87
85 80 49 52 51 S5
65 60 GJ 62 65 69
74 71 77

SOUTH DEPAHTMENT - LEVY (160 m. ALT,)

- 82....8 ...87. ..87
'74 79 70 72 73 72
83 e82 77 82 84 84
81 83 76 80 81 81

IRRE }%*§

3203

3888 3Bu8



TABLE 4.2-3 VEAN (MAXIMUM_AND MINIMUM) MONTHLY AND ANNUAL
. TEMPERATURE (°C) AT SELECTED STATIONS (REF,1)

ITEM MONTHS . A
"JAN, FEB, MAR, APR, MAY JNE JULY AUG, SEP, OCT. NOV, - DEC, ANNUAL ABSOLUTE
- ’ NORTHWEST DEPARTMENT — JEAN RABEL (60 m. ALT,) :

hx. 28,7 29.2 30.5 30.2 31.8 32.8 33.4 32,9 32,2 31.6 29.4 28.8 0.9 36.0
Aw. 2.2 &B a.s 24.4 25.6 %.5 %.9 %.8 25.4 %.0 24-0 aue .24.8
_ Iin. 5.8 16.4 16.8 18.6 19.5 20.3 20.5 o20.8 2.6 20.4 18.7 16.9 . 18,7 11.0

NOATH DEPARTMENT - VALLTIERES (450 m. ALT,)

‘Mex. 28.8 28.8 30.5 31.5 . 32,0 31.0 32.3 319 31.9 29,8 28.8 27.7 0.3 35.5
Ave. 21.0 21.0 22,2 23,3 24.0 24,1 24,9 24,8 24,4 23,5 22,4 21.0 3.0
Min. 43,7 13.7 13,9 15.0 16.0 7.2 7.5 172.7 16.8 17.2 16.1 14.4 15.8 2.0

CENTRAL DEPARTMENT — GONATVES (5 m._ALT,)

Max. 30.0 30,5 31.8 33.5 . 32,9 34,5 . 34.1 :35,.4 35.8 . 36.2 34.2 32.1 a3.4 41.0
Ave. 25,7 258 26,3 28.0 28.0 .25,0 29,2 30.1 29,8 30.0 29.1 2.2 28,2
‘Mn. 21,3 21.0 20,8 2.4 23.0 23.6 24.3 24.8 23.8 23,9 24.1 22.3 22,9 14.4

WEST 'DEPARTMENT — DAMIENS (18 m._ALT.)

Mex. 32,3 32,3 . 32.6 33.2 .33.0 -34,5. 34.8 34.3  34.6 33.6 32,
A\IB. 25.3 25'6 8.3 2700 27'4 28-3 28.7 &.3 %.5 27'8 %
Win. 18.4 1.9 2.0 0.8 21.8 22,1 2.5 2.4 22,5 22,0 20

WEST _DEPARTMENT ~ KENSCOFF (1240 m. ALT.)

Max.. 21,1 21.6 22,3 22,7 - 22,6 ..23,7...24.5 ..24.4 . .24.0 2.7 21.7 .21.0 22.7 0.0
AWC 17. 2 17.5 18. 2 18.8 . 19. 1 19- 8 m.a m.s . m. 1 19. 1 18. 2 17.3 18.8
Wn, 3.2 13.4 14,2 14.9 15,5 15.9° 16.1 16.2 16.2 15.6 14.7 13.6 15.0 2.5

SOUTH DEPARTMENT — CAYES (5 m. ALT,)

&; 804 8‘1 $'4 $-3 . %.8 29-6~-- -30-0‘ - 30.3 - '30.5' 29.8 5.8 503 a-a 33.8 -
Ave, -24.4 24,4 24.9 252 259 259 o268 25,9 27.0 2.5 26,1 252 25,8
#in, 2.5 0.7 21.4 22,2 23.0 23.9 2.9 2.6 2.5 22,9 22,5 21,1 . 22,4 15.0

32- 1 33.3 38.9
19.3 21.0 13.9
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4.224 1 7 ture

Limited data from three depths are availasble mdu'
naturel gress vcg:EEim at 18 meters altitude at Damiens (Figure
adapted from page 489 of Ref. 1), Goil temperatures vary annuaily and
daily with air temperature, as well as with looal factors such as kind
of soil, molsture conditions, and plent cover. Air temperatures very
more than soil temperatures and the latter vary less with greater depth,

- (Table 4.2-4).

Table 4,2-4 Range in Air and Soll Temperatures
at D=miens on April 22, 1963

Air 3 Soil

150 om = 10 om - 2 om - 5 an
Maxdmum 26.2°c 36.7°C 33,”% = a1,2%
Difference 14,5 ' 2.3 - 0.4

4.225 Mass Radiation

The sverage mass radiation usually varies between 360 and 550 cal.
grems/om” per day. At Damiens, the monthly averages for 1963=-19566 renge
from a minimum of 369 in December, at the beginning of the dry season, to
a max;.mun of 553 in April, at the beginning of the rainy season (Table :
4. 2-5

Table 4.2-5 Average Mass Radiation by I’Oﬂtha, 1963-1965,
at Demiens (18 m, alt.)

Months Cal, mﬁlp un2 da
January 399
February 458
March 512
April 8583
May 512
June _ 541
July 539
August 527
September 498
October 424
November a8?
December 369

Averege a77



4,226 Iﬂ&at’.m A

For the 1954-1968 period, the total annual average hours of insolation
was 3,104 at Desronville, in the Gonaives Plain, and 3,339 at Oamiens, in
the Cul-de~-Sac Plain, .

The duration of relative insolation, expressed as a pPercentage of possil
duration, indicates the effects of cloudiness, Relative insolation is high
often above 75%, during the dry season ; and for the remainder of the year
1t 1s lower, often from 74% down to 64%, However, for the 1954-1968 period,
the averege annuel relative insolation was 71% at Desronville and 76% at

Oamiens,

4,227 Eontranggimtion

Total annual aveporation, as memsured with a USWS "Pan A", was 265 om
at Desronville and 254 om at Damiens (Table 4. 2-6). When a "Colorado"
evaporimeter was used at Damiens during the same period, the total annual
evaporation was 202 cm, or approximately 20 % less than measured with the
USWw8 "Pan A", - '

Maximum monthly evaporetion occurs during July and August at Damiens
(Tabla 4.2-6). Evaporation is also high durdng these same two months at
Desronville, and as high or higher during March, April, and May. Maximum
evaporation is caused by high temperatures during July and August and at
Desronville by brisk winds from March through May, Minimum evaporation
at both stations during November, December, and January is associated with

low temperatures.

Tgtal annual evapotranspiration » @s measured with a lysimeter having
a 3 m- turf surface, was 182 om at Demiens (Table 4.2-6). This evapo-
transpiration- is 72% of the evaporation measured with a USWS “"Pan A" at
Damiens, Evapotrenspiretion is greatest during the warmer months, June
through August, and lowest during the cool montha, November through :.lanuary.

4.228  Winds

Winds are influenced by pattems of regional air movement, location in
relation to mounteins and the sea, helght above the ground, etc. Table
gives averege monthly and annual wind speeds measured at several stations
and at different heights above the soil surface, There are five different

kinds of winds in Haiti,

Bentle northeast trade-winds bring rain to the country, especiaaly from
April to June, as is discussed in the section conceming "Rainfall®,

Northwest winds from North America bring cold fronts and rein between
October an cember to the north coast and to part of the west end of the
southern peninsule of Heiti. : . '
_ East winds are common from August to October, especially along the
mt% m#






Table 4.2-7 Average Monthly and Annual Wind Speed (km/hr) at Selectsd Stations
and at Different Heights Above the Soil Surfacs

Monihs

van, Feb., Mar, Apr, May June duly Aug, S_ep. Oct. Nov. Dec. - Avnml Avereii
. Centrml Department — Desronville |a3 m. alt, ! 1965-1968

28 83 9.6 1.9 83 65 68 - 61 -58 51 68 a0 28

West Department = Porteu-Prince (44 m. alt.) 1962-158 S

a8 0.3 19,9 2.1 1.4 1.1 123 12,0 1.0 %0.2 9.4 8.8 98 - 0.2

- West Department - Damiens (18 m. alt.) 1962-1988

1a - 84 9.4 0.0 87 1.3 M6 1.9 1.1 8.6 8.0 65 9.3 . 99,

2 1 56 &0 50 54 23 20 60 51 42 39 a2 s.4
0.8

%9 35 39 35 3? 46 49 41 34 30 22 28 . 38



= windg are caused near mountains and the sea by air movement
between different land elevations and between the land and sea, Land
end ssa breezes moderate temperatures near the coast. They are very
regular, and sailing vessels usually depart with the land breeze in
the moming end retum with the sea bresze in the evening,

chlmes occasionally hit Haiti with devasting force. They tend
to come from a southeasterly direction and more of them have passed
over the southem peninsula than other partas of the country., Most
cyclones ocour from August through October. From 1928 through 1967,
Haiti experienced 12 severe cyclones., During 1909 there were two
Cyclones, one during August in northermn Haiti and another one during
November in the Léogfine and Cul=de=Sac Plains and in the Jaomel region,
In addition to wind damage, cyclones often cause serious flooding and
demage to irrigation’ systems. ' o '

4.229 Filant Ecolggx

" Naturel vegetation is markedly influenced by moisture and temperature
conditions, In Haiti, naturel vegetation is an especially useful indi-
cator of local soil moisture conditions and, therefore, indicates areas
in which irrigation is needed for economic crop production.

The broad zones of naturel vegetation, which are shown are briefly
described in’the follawing paragraphs and Table 4.2-6. Within :. - .
some areas with similar air climate, different soil conditions may support
different kinds of naturel vegetation. For example, soils derived from

. some_of the varied and extensive limestones in Haiti are often more
drouthy than those developed from igneous rocks and other materials. and,
therefore, support different vegetative cover. , .

Very hutid forests of the highest mountains (1) occur above the
frost 1line at elevations of 1,800 to 2,681 meters. Major species are
Pinus occidentalis (Bois pin) and Juniperus buchii. These pine forests
were most extensive in the Massif de la Selle, especially around La Sglle
Peak and westward to Mt, Cabaio, but most of the pine forests have been
cut and replaced by cultivated crops. Limited areas of these forests
elso oceurred in Massif de la Hotte around Macaya Peak. The natural
vegetation on the highest elevations of Massif de la Selle includes
temperate boreal species like those on Duarte Peak, 125 kilometars
northeast in the Dominican Republic, In contrast, the dominant natural
vegetation on Massif de la Hotte resembles that on Turquino Peak in Cuba
more than that around La Selle Peak,

Wet forests of the high mountains (2) are restricted to a limited
area at elevations of ebout 1,300 to 2,000 meters on Massif de la Hotte
near the west' end of the southemn peninsula.of Haiti. Thess forests are
stratified and dense with many mosses, ferms, lianas, and epiphytes, On

s0ils that ,h,a,v. developed in caloareous parent materials,






mammosum (Bapotisr) is a dominant tres, and Phyllanthus maleolens is also
::m. y poorer soils of igneous origin, a racemifiora is m;m.

forests at lower elevations include Linociera domingensis lCayepon
‘and Guattaria blainii (Bois noir).

Very humid and humid forests of tie lower mountains (3) occurred
at elevations of about 1,000 to 1,800 meters in the NMassif du Nord,
Montagnes Noires, Massif Trou d'Emu, Massif de la Selle, and Massif de
la Hotte. Common indicator trees in the very humid ereas (200-275 cm
annual precipitation) were Didymopsnax tremulum, Brunellia comocladifoli

Bois mabel), and Weinmannia innata, end shrubs such as Garrya FadzenII

Bois amer). The humid (125-200 om ennual precipitation) forests at
this elevation included Guazuma tomentosae (Unne d'Amerique), Rapanea
ferruninea (Bois plomb), and conifers such as Juniperus lucayana (Cypres)
and Podoecarpus angustifolia (Bois lubin). These humid forests occurred
most extensively on Chaine des Matheux, near Kenscoff, and south of

Peatit~-Goave.

Very humid forests of the subtropical zone (4) were most extensive .
at intermediate altitudes around Massif de la Hotte, Massif du Nord, ,
and in the Mirebalais area. Good indicator trees are Alchomen latifolia
Bois crapaud), Guarea trichilioides {Bois rouge), and Buchenavia capitata
Bois margot).  Didymopmnax morotoni (Bois trembler) and Byrsonima
spicata are characteristic trees on soils derived from igneous rocks.
Coffee grows well in this subtropical zone which formerly supported very

humid forests.

Humid forests of the subtropical zone (5) were the most extensive
kind of natural vegetation n Haiti before it was cleared and replaced
by cultivated crops and other plants. In this zone, the average annual
precipitation and potential evapotranspiration are approximately equal.
Irrigation is often helpful in the drier portions of this climatic zons
and during the dry season, especially for long-duration crops (sugar cane,
banana, etec.) and for intensive multiple cropping. Characteristic tress
in this mesophytic park forest area are Swietenia mahogani (AcaJou),
Catalpa longissima (Chene), and Roystonea regia (Palmier royal). In
the southeast, the Catalpa grows near streams, and Lysiloma latisiligua
(Teberneau) replaces Swietenia mahdgani (Acajou). 1In the Central Plateau,
the park fojest includes Haematoxylon campechianum (Campeche) and ‘
Anacardium tccidentale (Pomme acajou), as well as Swietenia mahogani
(Acajou) and other species. Many people livs in this ecological zone,
and a wide variety of crops are grown in it. Although much of the area
is hilly, it includes nearly level alluvial plains with excellent soils,
such as those near Leogane and Cayes. Irrigation is often helpful in
the drier portions of this climatic zone and during the dry season,
especially for long-duration crops and for intensive multiple cropping..

Ory forests of the subtrop. il zone (6) occur at low altitudes
near the coast, primarily on the lesward side of mountains. The priential
evapotranspiration is much greater than average annual precipiteiion so
that only xerophytic plants can grow unless irrigation water is supplied.
In areas where the annual precipitation is 60 to 125 om, the most

charecteristic trees are Phyllostylon brasilensis (Bois blam‘:;._
Guajacum officinalis (Gaiaci, Gua,jacum “sanctum lﬁh;go femelle), and



onopd ﬂ“11'1°§= (Bayahonds). The two Guajacum species indicate the |
relative depth of soil, with G, officinalis predominating on deep soils
end G, sanctum cn the shallow, rocky soils that often occur on marine
terraces of 5Ieistocane age. Guajacum officinalis (also referred to as
Lignum vitae or tree of 1ife) has been prized in the timber trade since
at least 1508 for use in medicines and in submerged bearings in ships, ete,
Other common treas are Coceoloba laurd.folia Eﬂeiain marron ), Metopium
brownei (Bois mulatre), and Leucarna gleuca (Grains de 1in pays). Un=
Irrigated areas are low in pmductivity and sparsely settled. Moat of
the solls are calcareous, and many of them are nearly level., With irri=
gation, many of the deep soils are very productiva, such as in the Culw-
de=Sac, Arcahaie, Artibonite, and Gonaives plains. Bhallow, rocky soils,
such as those on marine terraces of Pleistocene age, usually are not
"suitable for irrigation.

Tha driest areas, with 40 to 60 em of ennual precipitation (such nn
near Gonaives and Baie de Henne) or very drouthy soils, ere characterized
by cacti and spiny Lequminosae. Common plants are Opuntia antiliana

Raquette), upuntia caribaeae (Pinuant cnuena), Cereidium prascnx
Printemps), and Prosopis juiiflora (Bayahonda). '

Manqrove forests (7) occur on tidel mud flats and low sandy islets
nround the coast of Haiti. Common speecies are Rhi.zophora mangle
(Manglier rouge) and Laguneularia rnecemnsa (Manglier blanc] on soft
fibrous muds that are waterlogged throughout the year, Avicennia nitida
(Manglinr noir) on firmer soils that are more sandy or better drained,
and Conacarmus erecta (Mangle) highest on the shore. Mangrove s cut
for firewoond, especiellv near citins. Avicennia nitida wonod is valuahle
for meking the ribs of bnats, and Bhizophora mangle bark is used for
tanning. Some tidal mangrove swamps are being diked and reclaimed for
rice production. Upon empoldering, some of the soft fibrous muds which
supported Rhizophora mangle (Manglier rouge) end Laqunculardia racemosa .
(Manglier blanc) may develop into very acid sulfate soils if they are
dreined too much. Therefore, care should be teken to avoid excessive
drainage of these soils.

Althouqh naturel vegetation has been profoundly altered by clearing,
cultivations buming, and grazing, it indicates which crops are best
adapted to various environments and the areas where irrigation is help-
ful or sometimes essential for producing more food for the inereasing
population of Haiti. Because of the continuously warm temperetures -and
associated evaporation, a given amount of rainfall is approximately
one=half as effective as the .same amount of precipitation in the United
States of America. Therefors, semiarid conditions preveil where the
average annual precipitation is 40 to 125 on (16~49 inches) at alti~
tudes below about 400 meters. Irrigation is essential for sfficient
crop production on the better soils in thess areas. Supplemental irri-
gation is also helpful, especially during the dry season, for intensive
orop production in areas where the average annual precipitation is

125 to 200 on (49=79 inches) on deep soils below altitudes of about

"1,200 meters. '



AVERAGE MONTHLY TEMPERATURE IN HATTI
ALTlTUDES

°Cc

€

TEMF®P

RATQRE

29
28
27
26
25
24
23
22
21
20
19
18
17
16
15
14
13
12
1

1071~

- FOR STATIONS AT DIFFERENT

/ S
AN
// — N
V7. N
;7' %4
// N
/// D _
/, // A\

nonrns‘

—
) N
7 .
4
l. ,//
/
A \
' A
W F M AMUJIUJAS O N D

\ Gonaives ( 5m)

\ Damiens (18m)
: cayes (sm)

Jean Rabel (ggm)

vallieres (450m)

\ Kenscoff (1440m)

(Presbytere)

ﬂﬂSeQOiﬁ; f equ)



“VARIATION IN SOIL TEMPERATURE WITH DEPTH DURING THEDA)'

HAITI

4
.

AVERAGE FOR 1963 AT DAMIENS

f

37-
. 364

35

HONTHS MONTNHNS

MONTHS



TABLE 4.3 °

CROPS OF DUEREUIL AREA

Créole

(4) avooat

(A) figue banane

(A) mangue

(A) orange douce
abricot
amandiexr
ananas
cachiman

caimite

calebassior
cérise
chadécue -
citron
cirouelle
corossol
grénadille
melon
melon d'leau
orange sur
papaya
pomme oajou

FRUITS*
English

avocado

banana

mango

oraﬂée

maméy

West Indian almond
' pineapple '

custard apple

star apple

calabash tree

West Indian cherry

shaddock

lime

jamaioa plum

soursop

passion fruit

melon

watermelon

bigarade

bapaya

cashew apple

Scientific

Persea americana
IMusa sapientum
lMangifera indioa

.Citrus aupantium

Memmea americana
Terminalia catalpa
Ananas sativus

Annona spp.
Chrysophyllum caimito
Crescentia oujete
Malpighia punicifolia
Citrus grandis '
Citrus awrantifolia
Spondias purpurea
Annona muricata
Pagsiflora sppe
Cucumis melo

Citrullus vﬁlgaris
Citrus sinensis
Carica papaya
Anacardium ocoidentale



quéneppe
sapotille
tamarin
(R) aki
(R) bergamote
(R) blinblin
(R) calmouc
(R) oitrange

(R) génipaye
(R) grénade-

(R) Jaoqa

(R) jaune dtoeus
(R) limon douce

(R) pomme oythare -

(R) sapote

(&) véregane
(4) giraumont
(A) gombo
(A) mirliton
calebasse
cive
chou
oresson

genip
sapodilla
tamaxrind

akoe

bexrgamot
ououmber tree
tangerine
ocitrange

genipap
pomegranate
Jjack fruit

sweet lemon

Otaheite apple
sapota

VEGETABLES

eggplant
squash
okra
ohayotoe

" gourd

ochive
cabbage
oress

Felicocoa bi juga
Achrag zapotia
Tamarindus indioca
Blighia sapida
Citrus bergamia
Averrhoa bilimbi-
Citrus retioulata
Citrus aurantium x

" Ponoirus trifoliata

Genipa americana
Punica granatum
Artocurpus integra
Luowna domingénsia
Citrus limonum, var.
duloisg,
Spondiag oytheria
Calooarpum mammoswn

Solsnum melongena
Cucurbita moschata
Hibisous esculentus
Seohium edule
Lagenaria vulgaris
Allium schoenoprasum
Bragsioa app.
Roripa nagturtium



épinard
mélongéne
oseille
sagou
sagou rouge
ti ocoocombre
tomate

(R) afio

(R) topinambour

(A) arbre 2 pain
" (A) bvanune
(A) igname
(A) malanga
(A) manioo
(A) patate
(A) teyeau

(A) mais
(A) potit mil
(A) riz

plgweed
wax pumpkin

sorrel

arrowroot

Queensland arrowroot
Guinea ououmber
tomato

topi tambo

STARCHY SWAPLES

breadfruit
plantain

Yyam

taro

manioo

oweet potato

yautia
GRAINS

maize
gorghum
rice

Amaranthus sppe

‘Benincasa ocerifera

Rumex sppe

Maranta arundinacae
Canna edulis
Cuouttis anguria

Lycopersioum esculentnm

Arracacia xanthorhiza

Calathea allouia

Artooarpus incisa
Muso paradisiaca
Dioscorea sppe
Colocasia esoulenta.
Manihot sppe.
Ipémoea batotas
Xanthosoma 8ppe

Zea ‘mays
And;'opogon sorghun
Oryza sativa



() pois congo

(A) pois inconnu

(4) pois rouge
vois de soucho
rois de nourrice

(A) ococo

(A) palmigte

(4) piatache

(4) rioin
bonzolive
roroli

(A) ootton
(A) pite
mahaut frano

(R) torohon

(1) oafs
oaoq.o

PULSES

pigéon boaﬁ
ocowpea
kidney bean
lima bean
lalladb

OIL SEEDS

cooomit
royal palm
peanut
Castor bean
ben

segame

FIBER PLANTS

cotton
signl

lime-treé-leaved

hibiscus

vagetable sponge
BEVERAGE PLANTS

’ ‘ooffee

cacao -

Cajenus indicus
vigna sinensis
Fhaseolus vulgaris

. Phageolus lunatug

Dolichos lablab

Cocos nucifora
Oredoxe reyzia
Arachis hypogaea
Rioinus oonmunig
Toringn oleifere

Segamum indioum

Gossypium sppe
Azave sisalana
Hibisous tiliaceous

Luffa aoutangula

Coffea arebioa
Theobroma cacao



(4) tabvao
(A) canne & suore

(A) pimont
basilique
gingembre

(4) roucou
safran

(4) herbe guinde
ownne pa.ille
citronelle
lataniexr olhapeau
roseau

vetiver

TOBACCC

tobacco

SUGAR

suZar ocane

SPICES AND HERBS

red peppor
sweot hagil
gingor

DYES

armatto
tumeric

THATCH

guinea grass
white roseau
lemon graad
fon palm
Spanish reed

vetiver

Nicotiana tabaocum

Saccharum offioinarum

Capsicum opp.
Ooimum bagilioum
Zingiber officinale

Bixa orellana

Curocuma longa

Panioum maximun
Gynqrium sagittatum
Cymbopogon eitratus
Sabal ocausfiurum
Arundo donex
Anatherum zizanoides

% (A) bofore orop name indicates abundant
(R) indicates rare



4.4’ SO, QLAGCTFICATION AND WATER RERUIREMENTS
4.417  BOTL AND LAND QLASSIFICATION

Goils in the Dubreuil Irrigation District have developed primarily in
stratified sediments which came from Eocens limestone and, to a limited ex=
tent, from limestone and basic metamorphic rocks of Cretaceous age. Near Duocis
there are sevurel small isolated hills on which the suils have developed in
sof't, marly limestones of Miocene ags,

Most of the soils that developed in stratified sediments occur on gentle
slopes at altitudes of 25 to 100 meters. At the upper end of the plain, coarse
sadiments predominate, and they become progressively finer textured at lower
elevationa, Charecoteristic vertical stratification of the sediments is shown in
table 4.41-2. The coarse gravelly and cobbly strata serve as an aquifer, Water
percolates to these coarse strata in the upper end of the plain and emerges
down—gradient as springs at altitudes of ‘about 25 to 30 meters. Four of thase
springs, which start smali rivers, are shown on the accompanying "Goil Map of
the Dubreuil Irrigation Area." It is in this same general area that there has
been enough moisture to remove cartonates from the upper 30 to 60 om (12 to
24 inches) of the Aoil profiles of Béreud clay loam and Boisrond clay,

Averege annual reinfall is approximately 200 om (79 inches) in the Dubreuil
Irrigation Olstrict: Precipitation is much greater in the headwaters of the
Acul River in the mountains to the north, "

Nine different soil types were delineated in the Dubreuil Irrigation
Area, The distribution of each of thess soil types is shown on the accompanys
ing "Goil Mep," and the area of each is listed in Table 4.41-1.

Teble 4.41-1 Areas of Different Goils in the Dubreull Irrigation Ares

Soil North — West=  Eamt=  Bouth= — BoUth —Bontr " jotal . Pere

saries central central west oentral east cent
No, Nama ha, ha, ha, ha, ha. ha, hee

LBW”’ 5 3 . 13 0.8
2 Arefaite ” 137 55 B8 73 23 374 14,1
3 Agar 100 225 143 18 126 a3 646 24,4
4 Duois 170 3 ' , 173 6.5
85 Béreud 10 5 8 118 138 6,2
6 Cayss 10 - 87 120 103 280 8 608 22.9
7 Bolsrond 2 85 38 103 228 8.6
8. Burin as a3 a7 247 as a7 18,4
‘@ Mersan a 18 14 28 a 24

L B W W W W W I mow,




SOIL MAP
OF DUBREUIL. IRRIGATION AREA

LEGEND

LEVY SILT LOAM

BREFAITE COBBLY LOAM

AGAR LOAM TO GRAVELLY LOAM
DUCIS SANDY CLAY LOAM
BERAUD CLAY LOAM

CAYES CLAY LOAM

BOISROND CLAY

BURIN CLAY

MERSAN CLAY

OCPNOWVEWN-L

¢ LOCATION OF SOIL PROFILE ANALYZED
==e=+ = NATURAL DRAINAGEWAY
= === = |RRIGATION CANAL
———— SECONDARY ROAD

® SOURCE OF WATER

VETIVER FACTORY




Lume relationships among the different soil types that ware dolincui:.ﬁ
are shown in Teble 4.4%-2

Tabls 4.41-2 Selected Characteristics of

So0il Series in the Dubreuil Irrigation District
L~ "

Call Naturel drelnage
Parent material Surface in
texture Qlo; gurfaca mod, wall mgﬂ’gﬁ Poog
mocene soft limestone

with interbedded

clayesy marl Light Yes 1, Levy
Stretified sodiments

Predominantly coarse Light Yes 2. Brefaite
Medium over coarse Dark Yes 3. Agar

" » " " No 4, Ducis
Mod, fine over sandy loam " No S. Béraeud

" " " " " " Yes 6. Cayes
Fine over medium " No 7. Boisrond

" " " " Yes 8. Burin 9. Marsan

No. 1, Levy silt loam, occurs on five small isolated hills southeest of
the Duclis market and two isolated hills northwest of the Dunis market. Thase
hills were not covered by the stratified sedimente in which theo other eight
soil types developed. Levy silt loam developed in sof't, marly limestone of
Miocene age. This soil occurs on slopes of 15 to 30 percent gredient, and it
is subject to severe erosion when it is cultivated. The surface horizon is
brown (10YR 4/3-5/3) heavy silt loam. The subsoil is light yellowish brown
(10YR 6/4), massive, heavy silt loam. The entire profile is highly calcareous,
and white (10YR 8/1) CaCO; concretions occur in the subsoil. This is a per-
meable soil with medium awvallable moisturje-holding capacity. However, Levy
silt loam is unsujtable for irrigation (Table 4.41-3), and none of it is irri-
gated because it acoura on steep slopes., Some com, sorghum, manioc, and sweet
potatoes are grown on these soils, but yields are relatively low. The very
high carbonate content in the soils causes imbalance in the nutrients aweilable
for plants. Estimated crop yields for various soils under four different

levels of management are given in Table 4.41-4.



Table 4,443 Btability of il Types for Irrigation

e

2 Brefaite oobbly loam

3 Agar loam to gravelly loam Low Poor

4 Ducis sandy clay loem Medium Medlium v

8 DBéraud clay loam : _ Very high Well suited

6 Cayes clay loam Very high Well suited

7 Boisrond clay High Well suited

B Burin clay High : Well suited

9 Mersan clay High Wall suited™
Ffmgaﬂon 1s necessary for paddy rice and taro; drainagu 1,5 needed for

other crops,

No. 2, Brefaite cobbly loam, is the poorest soil in the Dubreuil Irrie
gation District. Yt occurs most extensively in the northwestern part of the
plain, soon after the Acul River leaves the mounteins and drops its load of
coarse sediments as water velocities decrease., The largest area of this soil
is immediately west of the Ducis market. Brefaite cobbly loam occurs in long
strips on the northwestem part of the plain and on small rises farther south,
This is a light colored soil that developed in predominantly coarse textured
sediments, Most of the cobbles are limestone and renge in diemeter from 8 to
16 om (3 to 6 inches), although some are larger near the Dubreuil barrege on
the Acul River., Brefaite cobbly loam is excessively dreined and has a very
low moisture=-holding capacity. It is unsuited for irrigation, and very little
of it is irrigated. These solls are low in productivity, and they are used
primarily for pﬁsture. Vetiver, manioc, and Congo beans (pigeon peas) are
Also grown on the better areas of i:hia soil. .

No. 3, Agar loam to grevelly loam, occurs in assoclation with and at
slightly lower elevations than Brefaite cobbly loam. Most of the main irri=
gation canal and larger laterels are located on Agar soils, which occupy nearly
one~fourth of the Dubreuil Irrigation District (Table 4,41=1). A detailed
desoription and results of laboretory analyses are given on. the immediately
following facing pages for a profile of Agar loam,
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Footnotes for previous pages

. &= The four management levels are defined as follows:

1.
2.

3.

4.

Unirrigated land - Current typical management practices used by most farmers in the area.

Irrigated land - Current typical management practices used by mo;st farmers in the area H
no fertilizer applied. '

Irrigated land - Improved practices, inciuding better water distribution, better tillage
and pest control, modest fertilization, better Crop varieties, and timely harvesting.
These crop yield levels should be achieved within 3 to § years by farmers who adopt the
improved practices. :

Irrigated land - Moderately high level of management practices, including near optimum
amounts of irrigation water and fertilizer, well-adapted crop varieties, good tillage and
pest control, and timely harvesting, storing, and marketing. These crop yield levels should
be achieved within 5 to 10 years by farmers who adopt these practices. : .

The projected crop yields under even the moderately high level of management are very modest
and can readily be further increased. For example, the projected com and sorghum yields under
a moderately high level of management are significantly less than the yields that are currently
obtained in major areas where two crops are produced regularly., -

i:- Crop not adapted.. .
c= Supplemental drainage is needed for crops other than rice and taro. ) ;
d- Level 3 assumed as about 175% above level 1 and level 4 =3 about 225% above level 1.

e~ vNot recommended for these soils.



Profi le I-B,‘ Aq-r lcn

Deecrited by R. T, Odall end Gary Rausche on Fabrunry 8, 1998,

Loocation

Physiogrephy
Ralief

Precipitation
Vegetation
Drainage

Parent materdial

A
0=41 om
0-16 inches

A .
4:?—56 cm
16=22 inches

By
56=74 em
22=29 inches

IIBon
74~-86 cm
29=34 inches

I1IBzy
86~=137 cm
34-54 inches °

ITIC,
137=158 om
54-52 inches

Diegnostic
horizons

Topogrephic mep of Haiti, socale 1:90,000, Camp Parrin sheet
8470-1IV; 8,4 kilometers southwest of Les Cayes, then

6.5 kilometers northwest on road toward Ducis to a crossroad,
then 1,0 kilometer southwest on road, then 110 meters southe=
east into field to the sampling sits (which is 110 meters
southeast and 55 meters northeast of the point where primary
irrigation canal crosses road).

. Middle of Les Cayes plain,

Nearly level, £ 0.5 percent slope southeast, AlLtituds

. 42 meters,

Annuel average 230 om (91 inches).
Cropland prepared to plant peanufs.'
Well drained,

Fan alluvium from Acul River.

Black (10YR 2.5/1);‘loam; moderate, fine to medium, grenular;
slightly firm; calcareous; clear, smooth boundary to horizon
below,

Very dark grey (10YR 3/1); loam; moderate, medium, crumb;
friable; calcareous; clear, smooth boundary to horizon below.

Dark brown (7.5YR 4/2); sandy clay loam; weak, medium, blocky;
friable; calcareous; abrupt, wavy boundary to horizon belaw.

Dark brown (10YR 3/3-4/3); grevelly (estimated 35% by volume)
sandy loam, with most of gravel < 4 em in diameter; very
weak, medium, blocky; friable to loose; caleareous; abrupt,
wavy boundary to horizon below.

Brown (7.5YR 4/3); sandy clay loam; very weak, medium, blocky;
friable; calcareous; clear, smooth boundary to horizon below.

Brown (10YR 4/3); loamy sand; single grein; loose; oalcareous.

Mollic epipedon, 0-58 om (0-22 inches),
Cambio horizon, 56-137 cm (22-54 inches),”



Profile H8, Agar loam®

® Analyses by the Chemistry and
. m.". .'hiti'

Goils Lsboratory, Department of Agrioculture,

'Classifications Tropic Hapludoll, fine=loamy, mixed, isohyperthermioc
Horizon Ay Ay 8x IIBos IIIBpy IIIC)
Depth of horizon (om) O~4l 41=56 5674 74-85 B6~137 137=1S
Particle-size distribution of <2 mm (%)s
Sand 200- 05 mm ., . e o 000 o 49 a5 56 74 . -.. 59 82
8llt .05 ,002mM ¢ ¢« ¢ ¢ s ¢ 0o 6 31 22 18 2 12
Clay £ ,002mMM ¢ 0600000 25 24 22 8 2 6
Organic carbon (*) e ° o 0o 90 0o 0 0 @ 1,85 1,81 0.50 0.58 .28 0.09
Calcium carbonate equive (%) « « « « 34 33 a7 a8 52 54
Exch. cations (me/100g soil): '
m [ ] [ [ ] e [ ] [ ] e o [ ] [ ] [ ] [ ] [ ] [ ] m.o 24.0 12l0 16.0 12-0 12.0
W e e & @ o o .'. ® o ¢ o & o o 302 4-0 4-0 400 4.8 4-0
K ® @ 0 O o o 5 0 O ¢ ¢ v v " o 0.06 0.12 0.04 0'04 0.04 0.02
Na o & e @ o & @ & & o @ ¢ o o 0o 0.” 0.33 Ola DOa O-m Olm
Exch. sodium percentage ¢ s s o o o 0.9 1,2 1,2 1.4 1,2 1,7
Cation-exch. oapacity- (me/100g) .. 29.4 28,2 20,0 16.4 16,5 11.7
pH "bo e ® @ o o O @ O 0 ¢ & 5 0 0 8.0 BOO 8.3 8.3 8.3 8.3
Available nutrientss
N (ppfn) e o 6 06 06 8 0 0 0 0 s 5 8 5 10 5 5
Polls (1bs/acre) « « ¢ e o e o o« X 15 p-1) p-1) 0 k=)
Kzo (le/BOPB) e o s 0 00009 30 100 25 80 40 100
Blectricel conductivity (mmhos/em) . w.10 0.23 0,13 0,12 0.28 0,09
Bat. extract sol, cations and anions (me/l):
CatMIe oo oo 00000000 3.2 5.6 3.2 3.2 4,8 ‘146
Ke oo oo eoeoeoeoeeees 001 0.02 0.02 0.02 0.01 0.01
m ® 6 & ¢ o o ¢ 0 ¢ ¢ * o 0 8 o 0.3 0.8 0.7 0.4 1.1 0.7
® ® e ¢ & ¢ o ¢ © o 9o 0o 8 50 0 0 0 0 o ! 0
% ¢ ® O & 0o & o 9 0 0 5 & 0 0 alz 4!0 B 400 alo 2'4 3'2
334 e o ® @ o 5 0 0 & 0 0 0 0 0 4.3 4.3 O.B O.B —— =
m e @ & e & © ¢ 0 6 ¢ 8 ¢ 0 0 @ 003 0.4 0l2 0.5 004 0.4
Sodium=adsorption ratio ¢ ¢ ¢ s ¢ » 0.2 0.5 0.6 0.3 0.7 0.8



Thds is & dark colored soil that ocours on nearly level topogrephy, It
is well dreined end has a low moisture=holding capacity bescause of its rela=- .
tively coarse texture. Gravel may be scattered throughout the profile, and
it may be prominent in some horizons, as is described in the IIBy5 horizon of
profile H8, Some areas of Agar loam to gravelly loam have a thinner dark
A horizon and a more reddish brown (SYR 4/3) B horizon than is described for
profile H8, Although Agar loam to gravelly loam is not as well suited for
irrigation as severel other scils in the area (Table 4,41-3), much of it is being
irrigated because it is close to the canals, Most common crops in the area,
except rice and sugar cane, are grown on these soils, but ylelds are not
high (Table 4.41-4). .

No. 4, Ducis sandy clay loam,~ occurs in one large area north of Ducis,
This soil developed in sediments which came primarily from basic, but not
calcareous, metamorphic rocks of Cretaceous age. Thersfore, this soll 1s
usually not calcareous, except occasionally near the border with other soll
types which are calcareous, Ducis soils have a dark reddish brown (SYR 2.5/2)
sandy clay loam to clay loam A horizon. The B horizon is & reddish brown
(sYR 4/3) gritty, heavy cley loam in the upper part and clay loam in the lower
part, The C horizon is brown (7.5YR §/4) sandy loam. A few grevels and
cobbles of reddish brown (SYR 4/4) metemorphic rocks end white (10YR 8/1)
1limestone are sometimes scattered on the soil surface and in the profile,
Ducis soils are well dreined end have a medium available moisture-holding
capacity. They are medium in suitability for irrigation, and most of them
are irrigated. Most common crops grown in the area, except rice and sugar
cane, are produced on Ducis soils, and ylelds are higher than on Agar loem to
gravelly loam,

No. 5, Béreud clay loam, occurs at altitudes of approximately 20 to
35 meters 1n the southeast anu southwest comers of the Dubreull Irrigation
District. This 1s the area where groundwater from the underlying aquifer
emerges to the surface in springs. ‘This extra water has leached the carbonates
from the upper 30 to 60 em (12 to 24 inches) of Béraud clay loam. A detailed
description and results of laboretory analyses are given on the immediately
following facing pages for a representative profile of Béreud clay loam.




Profile H?, Béreud clay loam

Osscrited by A, T, Odell and Gary Reusche an Februery 6, 1978,

Looation

Physiogrephy
Relief

Precipitation
Vegetation
Drainage

Parent material

A
0-33 com
0=13 inches

3345 an

1318 inches

By
46~66 om

18-26 inches

Rz2
66-89 cm
25-35 inches

33-122 om

35=48 inches

J%B-JLSB om

48-50 inches

Diagnostic
horizons

Topogrephic map of Haiti, scale 1190,000, Camp Perrin shest
5470-1V; 8.4 kilomsters southwest of Les ‘Cayes, then 4,28
kilometers northwest on road toward Ducis to a small road
Jog eastward, then northeast on field roaed 0,3 kilometer,
then 27 meters northwest to the sampling site (which is

78 meters southwest and 8 meters northwest of the southeast
comer of pasture), .

Lower middle portion of Les Cayes plain.

Nearly level, < 0.5 percent slope southeast, Altitude
27 meters,

Annuel average 220 om (87 inches).
Pasture gresses and a few small shrubs,
Modérately well dreined,

Fan alluvium from Acul and Torbeok Rivers.

Black (10YR 2/1); clay loem; moderate, fine, subangular blocky;
firm; non-calcareous; many, fine roots; clear, smooth boundary
to horizon below,

Daric brown (7.5YR 3/2); heavy loam; moderete, fine to medium,
subangular blodky, with common, very dark brown (10YR 2/2)
organic coatings on peds; firm; very dark gray (10YR 3/1)
worm casts; weakly calcareous; many, fine roots; clear,
smooth boundary to horizon below.

Dark greyish brown to grayish brown (10YR 4/2-3/2); clay

loem; moderete, medium, blocky, with few, very dark brown
(10vR 2/2) organic and clay coatings on peds; firm; calcareous;
common, fine roots; clear, smooth boundary to horizon below.

Brown (7.5YR 5/3); loam; week, medium, blocky; friable;
calcareous; common, fine roots; gredual, smooth boundary to
horizon below, ‘ )

Brown (7.5YR 5/4) with common, medium, lighter brown (7.8YR 5/2)
mottles; loam; weak, medium to coarse, bloocky; friable;
calcareous; few, fine roots; clear, smooth boundary to

horizon below, '

Brown (7,5YR 5/3) with common, medium, lighter brown (7,5YR 5/2) °
mottles; fine sandy loam; nearly massive; friable; ocaloarsous; '
very few, fine roots, ’

Mollic epipedon, 0-46 om (0=18 inches).
Cambic horizon, 45-122 om (18-48 inches).



Profile H?, Béreud clay loam®

Classification: Tropic Hapludoll,

fine-loamy, mixed, isohyperthermic

Hord zon
Depth of horizon (om)

Ay A3 B Bz 83 Cy
0-33 3346 46~66 6589 B9=122 1221

Particla=size distribution of <2 mn (%)s

Sand 2,0= .05 mm ® 2 0 0 0 o
S8ilt .05- ,002 mm e o 8 s s o
Clay L 02mm ., ., e

Organic carbon (%) o o « o « o
Calcium carbonate equive. (%) .

Exch. cations (me/100g soil):
m e @ o e o o0 ¢ O o o 8 o
K [ ] o o o » @ [ N ) e @ [ ] [ ] [ ]
M [ ] - [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] L ]
Exch., sodium percentage . . .
Cation=exch. capacity (me/100g)
pH H20 ® 6 o 0o 0 0 ¢ 0 0 0 0 8 @

Avid ‘g ntjtrients:
N. (ppmooo.ooooooc
Pods (1bs/acre) c o e e e
K20 (lbs/acre) «'v o o o o o

Electrical conductivity (mmhos/cm)

. 39 — — 50 &8
. = as — — 30 3

« 32,0 24,0 28,0 16,0 16.0 2.0
« 4,0 4.0 4.0 4,0 1.6 2.4
. 0.16 0.17 0.16 0.086 0,07 0.0¢g
« 0.48 0.45 0.50 0.35 0.25 0.18
[ 1.1 o 1.2 — 1.4 —

« 42.3 — 40.0 — 17.6 —

. 743 7.4 8.0 8,3 8,3 8,3
. 8 5 8 5 7 10

« 0 15 30 15 25 25

.« 35 80 30 80 30 30

0.15 0.25 0.25 0.50 0.11 0.15

Sat. extract sol. cations and anions (me/1):

&"'m..'....
K e

e 4,8 3.2 6.4 9.6 4,0 5.3
[} O- 64 O. 03 0.03 0. 03 Oo 09 4 0. 03
e Ll 1.0 0.4 0.4 0.3 0.4
« O 0 0 0 0 0

e 4,8 6.4 4.8 7.2 5.6 4.0
e 1.7 1.7 0.8 4.4 0.8 3.4
e« 0.6 . 0.4 0.3 0.4 0.2 0.4
o 0.7 0.8 0.2 0.2 0.2 0.2

@ Analyses by the Chemistry and Soils Laboretory, Department of Agriculture,

mm!. Haiti,



Ths is a dark ;olorod. nearly level soil that doval_o;!'ud in modmtoly
fine textured sediments over fins sandy loam, It is permeable and moderataly -
well drained (Table 4.41-2). The available moisture-holding capacity of Béreud ,
olay loam is very high, and it is well suited for irrigation (Teble a, 41-3). This
is the most productive soil for general farm crops in the Dubreuil Irrdgation
District (Table 4.41-3), and most of them, except rice, are grown on it,

No, 6, Cayes olay loam, is the second most extansive.eoil in the Dubreuil
Irrigation District, It is a dark colored, nearly level soii that 1s similar
to Béraud clay loam except that Cayes soils are calcareous throughout the pro-
file, with small, white (10YR 8/1) snail shell fregments on the surface, and the
colors are often slightly more greyish, Cayes clay loam is 'slightly less pro-
ductive than Béraud clay loam because the higher carbonate level in the former
sometimes causes a slight imbalance of available plant nutrients,

No. 27, Boilsrond clay, occurs at altitudes of approximately 20 to 35 meters
in the southeast and southwest cormers of the Dubreuil Irridé:tion District. This
is the area whers g:uundwater from the underlying aquifer emerges to the surface
in springs. This extre water has leached the cartonates from the upper 30 to
60 em (12 to 24 inches) of Boisrond clay. A detaeiled description and results
of laboratory analyses are given on the immediately followlng facing pages for
a representative profile of Boisrond clay. A picture of this soil profile and
of sugar cane growing on it are shown in Figures 4.41-5 and 4.41-5, respectively, -

Boisrond clay is a dark colored, nearly level soil that developed in
flne over medium textured sediments. It is imperfectly dreined (Table 4. 41-2)
has a high available moisture-holding capacity. The Boisrond clay profile that
was analyzed can hold, in the upper 153 em (60 inches), 33 om (13 inches) of
moisture 1n a form that is available to plants, This soil is moderate to
moderately slow in permeability, It is well suited to irrigation (Table 4. 41-3);
some, but not all of it, is currently being irrigated., Boisrond clay is ’
adapted to a wide renge of crops, end a wide variety are grown on this soil,

It 1s highly productive under good management (Table 4.41-4)." Sugar cane is the
predominant crop grown on irrigated areas.

No. 8, Burin clay, 1s the third most extensive soil in the Dubreutl

Irrigation District, It is a dark colored, nearly level soil that is similar
to Bolsrond clay except that Burin soils are calcareous througtiout the proe
file, with small, white (L0YR 8/1) snail shell fregments on the surface, and



Prufile H5, Boisrond clay

Described by R, T. Odell and Gary Reusche on February 8, 1976,

Location

Physiography

Relief

Precipitation
Vegetation

Drainage

Parent material

A
1

0=-33 om

C-13 inches

Ny

33=56 em
13=22 inches

IIr
856-609 em
22=27 1nches

ITIIBo
G9=77 cm
27=-38 inches

IIIB,
97~135 cm
38-53 inches

ITIIC
135-153 eom
53=-60 inches

Diagrostic
horizons

Nearly level, £ 0.5 percent slope southeast.

Topogrephlc map of Haiti, scale 1:50,000, Camp Perrin sheet
5470-1V; 8.4 kilometers southwest of Les Cayes, then 4,25
kilometers northwest on road toward Ducis to a small road
Jog eastward, then northeast on field road 0.8 kilometer,
then northwest 0.3 kilometer to even with mango tree, then
15 meters southwaest to mango tree, then 3 meters farther
southwest and 9 meters northwest to sempling site.

Lower middle portion of Les Cayes plain.
AlLtitude

25 meters,

- Annual averege 220 cm (é? inches).

Sugar cane,

Imperfectly drained, Water table 147 cm (58 inches) below
surface on February 5, 1976,

Fan alluvium from Acul and Torbeck Rivers.

Black (10YR 2/1); clay; moderate, very fine, subangular
blocky; firm; non-calecareocus; many, medium roots; clear,
smooth boundary to horizon below.

Dark brown (7.5YR 3/2); clay; moderate, fine, subangular
blocky, with common, very dark brown (10YR 2/2) organic
coatings on peds; firm; non-calcareous; many, medium and
fine roots; abrupt, smooth boundary to hordzon below.

Dark grayish brown to brown (10YR-7.5YR 4/2); cley with
common igneous pebbles 2-5 mm; moderate, flne, blocky, with
ccmmon, very daric brown (10YR.2/2) organic and clay coatings
on peds; firm; weakly calcareous; common, fine roots; abrupt,
wavy boundary to horizon below,

Brown (10YR 4/3) with common, fine, faint grayish brown
(10YR 5/2) mottles; 1ight clay; moderate, medium, blocky,
with common, very dark brown (10YR 2/2) organic and clay
coatings on peds; firm; calcareous; few, fine roots; gradual
smooth boundary to horizon below.

Brown ElOYH 5ﬁ33 with meny, medium, faint, dark yellowish
brown (10YR 4/a mottles; clay loam; weak, medium, blocky,
with few, very dari brown (IOYH 2/2) orgenic coatings on peds;
slightly firm; caleareous; clear, smooth boundary to hordzon
below.

Grayish brown to brown (10YR 5{2-5/3) with few, medium, faint,
dark yellowish brown (10YR 4/4) mottles; loam; weak, medium, .
blocky to nearly massive; friable; calcareous. :

. Mollic epipedon, 0~56 om (D=~22 inches).

Argillic horizon, 56~37 em (22-38 inches).



Clessifioation: . Aquic Tropie Argiudoll, fine, mixed, isohyperthermic

Profile H5, Bolsrond clay®

Horizon Ay Ay 118y II18> 1II1By I1IC,
Depth of horizon (om) C-33 33-56 56-69 69=97 97=135 135=153
Percent of entire sample > 2,0 mm . 0 0.1 0.9 6.2 0] 0.1
Particlo-size distribution of <2 mm (%):
Very coarse sand 2,0-1.0 mm 0.3 0.4 2.3 1.8 6.3 1.0
Coarse sand 1.0- .5mm . 0.6 0.8 6.9 3.0 5,6 2.5
Mediun sand 5= .25 mn , 1.1 1.4 4,6 5.3 4.0 5.2
Fine sand e28= ,1 mm , 3.3 3.0 5,7 11.8 10,9 9.3
Very fine sand el= .05 mm . 5.0 3.4 4,7 10.5 11.8 18.7
Total sand 2.0- .0S mm , 10.3 2.0 31.2 32.4 38.6 36.7
Total silt «05- ,002 mm 32.7 26.1 19.9 24.8 32,2 39.4
Total clay < 002 mm 57.0 64.9 48,9 42,8 25,2 23.9
BUIk deityb [ ] [ ] [ ] . [ ] L [ ] L ] [ ] [ ] [ ] l.o 1.1 103 104 1.5 l.s
Moisture: 1/3 atmos. 5%) e e «.s 50,3 8541 4.8 38.8 30,7 29.7
15 atmOS. 03 ® & o o o 3108 33.1 m.5 , 22-2 15-6 13.6
Avail. molst.~hold. capacity® . . . 0.18 0.23 0.19 0.22 0.23 0.26
Organic carbon (%) o o ¢ o v o o » 2.48 0,62 0,35 0,23 0,16 0n.08
Calcium carbonate equive (%) . .. O 0 3.0 19,0 42.0 43.0
Exch. cations (me/100g soil):
® @ o 9 8 ¢ ¢ o 0 ¢ 6 0 0 5w @ 42.50 47.00 46.00 53.50 50.00 47.50
Y 1.68 1.63 1.13 1.25 0.88 0.75
K [ ] [ ] L] L] - L] L L[] L) e L ] . e L] e 0.27 0-40 0034 0'34 0.24 0.21
NE o o ¢ 6 a 6 a o o o 600066 0.32 0.37 0.32 0.39 0.21 0.22
Exch. sodium percentfgC o « o o o « 0.7 0.8 0.9 1.2 0.9 1.1
Cation-exch. capacity (me/100g) . . 44.30 43.80 35.51 31.51 22.36 19,86
DH "':20 @ » o & » o o o o s 0 o o 6-6 7-1 ?.8 7'9 8-0 8.0
Available nutrients:
N (3 8 8 10 5 5
Pols (lbs/acre) e o o o o o o s 25 20 as 20 20 20
Ky0 (Mbs/foere) o o o o o o o o 40 30 80 25 35 35
Electrical conductivity (mmhos/om) 0.25 - 0.324 0.25 0.12 0,12 0,16
€at. extract sol. eations and enions (me/1)s
Ca -+ Ng ® @ o o & 0 2 o o 0 & o 6.4 7.2 10.4 2.4 6.4 3-2
K o o 6 6 6 6 0o 060600000 0.16 0.10 0.09 0.01 0.02 0.01
Nﬂ.oonnn.o-a-.oua 0.6 l.4 1.1 0.7 0.3 0.7
CO:'.‘ e L] L] L} e L] L] [ ] ] [ ] [ ] ] L) [ ] 0 0 0 0 0 0
}.lC% L) L] L) L] a [ ] [ [ e L ] L [ ] L] L ) 2. 0 7. 2 s. 6 3. 6 6. 4 a.o
SOa ® » @& 8 o © 5 o o 2 * o s o 2.6 103 Ocl 3.4 1-? 4|1
ClL e ¢ ¢ ¢ o ¢ 0 6 0 60000 0.2 0.6 0.4 0.6 0.8 0.5
Sodium~-adsorption ratio « o ¢ « o » 0.3 0.7 0.5 0.6 0.2 0.6

@ Analyses by J.

electrical conductivity,

M. Parker, Champaign, Illinois;

except for avallable nutr'ients,

and saturation extrect determinations, which were done

by the Chemistry end Solls Leboratory, Department of Agriculture, Demiens, Haiti.
b Estimated values.

€ Centimeters of available moisture<holdin

adjusted for the amount of > 2,0 mm material.

g capacity per centimeter of soil,



_the calors are often slightly moro gmyish, furin clay 1s slightly less
nraductive than Boisrend clay because the higher carbonate leval in the former
sometimes couses a slight imbelence of availeble plant nutrients,

No, 9, Nerean clny, has a tid.ck, dark colored A horizon and a grey sube
s0il. It oceurs in depressions and is poorly drained, There is en area of
modnst aize in the southenst comer of the Dubreuil Irriqgation District, one

in the southwest eomer, and six other small, seattered arees. Nersen cley

has n high availaeble moisture=holding cepacity end 1s moderately slow in pere
meabilily. This soil is well suited to the production of rice end tero if

nroper moisture eontrol, including irrigation as needed, is provided (Teble 4.41-2
Hont of the erea of Mersaen cley in {he asouthecast comer of the Dubreull Trmdge-
Linn Distriet is used for rice production. Rlce end tero should e grovm mn

more of this soll type. Merson ooy con be irrigated easily beceusae it is

nearly level and ocecurs 4dn low eret:. Orainege is needed on Kersen clay for

the production of crops nther than rice ond tem,



SUGAR CANE AT LOCATION OF SOIL PROFILE - DUBREUIL SEDIMENTATION ALONG RIVER - DUBREUIL



5.'0 éOiZSTRUCL‘IOZ‘I AlD IEHASILITATION

Hel Dorrare ¢nd Gatos

Repair work on the main canel houdgatos has beon initiated,
replacin;;'brol:en bol’tn,straightenixig hoigsting stems, oleaning

and repairing the slides. The conoroto-mi?.c epoxy for repair

work on the eroded seotion on <he ogoe orest apron and oluicewny
nas not beon roceived. The special gluicegate seals, replacoments
for tho deteriorated wund worn out wnits on the sluicegate have
not been recoived. lemaining work will be sorapping and puainting
of all tho saten. '

9¢2 Main Conal

vork on the mein cunal was initiated August 12, 1976 and consists
privcipally of thwce itoms. Fivst, is the rouoval of rock of
vurious sizes, debris and éedimont fieom the cunel proper. Secondly,
she cu‘:.'hi'.}{; wid removal of “rees ," orush and other vegwe't:.}tive growbh
which hcs been allowed to become established along the masonry canal
beaks, even in the oracks and oponings of the masonry lining itself.
ihis io especially “rue where the moin canal orosg=gaotiong wie
trapesoidol, - The third item of work wnder way is {he reshaping

and buckslopiig of tiie eroded canal embmulkmonis. Attention is
pvrticu}.é.rly directod Yo those rxeas where erosion is a contrilbuting
factor aud whore rocks and dobris moy full into the main canal.

No work has Uoen done repairing the main ocanal mosonrye. This will
be delayed witil it ia possible to oonirol the flow of walar from



the spring section., It is planned to initiate repaiir waork on
the masonry lining within the next o or three weeks,

Prelimnincry swrveys have boen completed on ahout 4500 meters of
the main canel. Jetailed. swrvey data and the desitm work hag
beon completed on tla now nagoary main conal betweon station

O + 600 and 1 + 015 in the spring area. Consbruction work on

The now main cancl sootion was oterted on %op‘bcmhor 29, 1976,

approxiumctely 400 metors of new canul is to be installed,

563 Latevuls

The ouly work storted to dute on the luterals, is the cleuring
at cutting of 'bl-eeq and brush to allow detailed surveys. to

'u'é nade. Clecxring J':s doiie on & 2,5 noeser Jidth, the legal widish
of tie cuncl wad lederal rights —of=irey. It ig necenssuwry to olony
the laterals rnd ciucds lLoforo S\rvey crews cw proocecd with
profilin;}: v.m'i. f:.dciz'.;; cross~sociions,
Yhe only Govixiled lotoral srvoy worlkt thoet hog Loen comuleted

is arproximcdoly 1500 meters of lwierul 5,9 = 2,8 and 1200 negers
of »rincipal lubteral 5e9e Uotciled svrveys will Le required in
order 4o desicn ind plin fon Jrico control sbructures, fturnouwis
and mosonry conal liningss,

Ded  Bervice Roodg

Tho roads thet hove boen built or ropaired to date are thoge

required by prosont ocongstiuction and rehubilitation operations,


http:roqulir.ed

Approximatoly Gel lua of main canul roeds have boon built or ropiaired,
luth of the rocd work was perforiaod in 6oxxjw10tion‘ with olearing

and brugh cutting oporm';igns aloay the madn oonale Road work was:
begun at the diversion dwn cnd has exbended down to tho bridge

on tio Moridien highwoye It is pleaned to build sone rouds
paralleling tho priuncipel latercls cuch as 569 when and os neoded.

o

S5 . Muterizl Stock Filog

Rock, (navel ind sid are collected nlous the L'icul River in
selected areese Soe Flio 2.2-1. 41l work is performod by hend labor,

including the unshing of suad cad ;ravols The mutericls aro

werasrorted do tlio coustiuction wits or sitos for stock-~piling

in the 1roject's siiizle 3 culyd dump trucks.

To dwto it hos bween powsible to meot noods and domands sufficiently
in wdviico of goasiruction worke Howevor, plane hove boen formulated
to eiploy private tiruckers siiould avditional meterials be required

to maintain the oconstruction on sohedule.

5.6 __NIE ESTIIUTTS

Tnoufficient amount of work hes boon aocomplished to date in the
various oetazorios to projeot o« reliable time ostimite. Rehabilitaiion
work on the projoct was stertod 3 1/2 months asoe. In the initviel
sie,eo of the operation, cousiderihle smownt of time has boon openti

in orpunizing tho workors, plonuing the opor-tions and dreining
porsonm:ols ‘fhe servioces of 4ho DAIGUIDR svavey crow have Loen

cvudleblo loos than the 500 cuide lines establinhed for project
oparations, crecting an additional delaying factora


http:minta.in
http:laorc.le

540 = 561 Darrcso ond Gatosn

Mo worl: conploted so for on ‘the herrase ond apyartenancos hog
been lindted <o .wie ropairs. ho schiedule on remaining worl:
cwill derond oil how cad when the special matericls nro roceived
oud medo wvedlable on the coustruotion sitess It is wticinated
that upon wriivel of these required xna‘berif}ls the remniuing worl:

cin Lo conpleved within a mouth to six woeks.

560 = 562 Ivin Canel

Clewring wnd cleaning operstions givmrted on the main canal
August 12, 1976, Coustruction of the new scubion of tlio nain
c.ual wog initvicled pa Soptembor. 29, 1970. Worl: is concantrated
in e Source" o s'prin-;,'s arene  JAnproxinmatoly 400 meters of now
cuaucl is Lolug congstructed. aAbowt 140 weters of thoe now oonal
have Loon couplotods The worii is somewhisd complicuted Ly wator
flows from the syrin; o end f}:o foot thad o Lypass is roquifod ‘o

. )
coivtinue 1';:110 supply of irrvigotion water o tho project a.ea dwuring
the conguruciion periods ‘ork is progressing in an orderly manor
wnd it is cstimeted thot it will take wbout four (4) months o
coiiplete tie cousiruotion work on the new mucoury section of the

mein conal,

It i estimatod thei it will take five (5) %o six (G6) months otol
tine tomwpair the musonry lining on the main oanzle It is antiocie
paved thot this work will need 4o e spread oul over a ysar to a
yeur and o halfe The repair work should be oompleted in conjunotion
with othor work on %:ie ocanal und laterals as the work progresses from



srea 10 axroa. This will meke construoction equpment and material
ropdily available for the repair work in an orderly mannor.,

9¢6 = 5,3 Laternls

ilo construction hus Leen started on the latorals, therefore no
figures for making a time estimate on this part of the rehabilitation

o

worle ou the project are available.

Yosiga work and planning for lateral 5¢9 = 2.8 on whioch surveys
heve Leen completed, was initicted on November 5y 1976, but hos
not rrogressed to final glasoo. Shortoze of LAWDIR cownterpart
help in design cnd caloulations hus been central Lo thig delay

in final desirm.

f

De0 5ed  Sorvice idoads

Since most of:{tho road work hes been accomplished in conjunction
witlly clearing, cleaning and brush cutting operutions alon}; the

modn ocunel, iV ig diffiouwlt to wrrive ab an estimate of time

required %o consiruct the service romds. Until moro work is completed
on the lateral canals,Vhe actucl number of kilomoters of service

and tccess roadis can ot be estimeted.

It is anticivated ilat rozd consiruotion nd repair work uill be

& co.stinuing process in tonjunchion with cunal end leteral work

wid will exiend throughout the period that work ie 111 plrozIress on

tho systom.

It i cetimoted thet it takos oue ¢rew of 10 men and a 1ewler )
ap.roximately 3 to 4 days to Luild and/on repair 1 km of mervioce
roade '


http:DAIhi.DR
http:Later.ls

5e6 = 545 laterial Stock Piles

Stocl=piling of muterials will Le a coatinuing activity throughout’
thoe conoiruciion poriod of the rehabilitation work on tho-.Dubrouil

Ireigetion Project.

57  Acul PBiver Chcsmol Iuprovarentn

The lﬁrimz-ry burposc of tho divorsion dem is to divert weter iato
tho mein cowel.  Ia order 4o Jo this wid makoe it iwnetion roparly,
it ig nocessary to madatain an oron chaiel to the hondszabos mud
cluicowiy,

Ti1 coororsion with Dyl cownvery: ris wid personicl espocintod
with the wohabilitation of tho iuiweuil Ireigation Ivoject, a

pla lis been Qeveloped Tor chamiol inprovemont work wlove fho

aivarsion din,

It is yaoposed that the chauel Lo straightened wibove the barrose
for o disutaico of about 500 4o 750 meters. Who Tlow of the channel
Will <hien be in diroct lino with tiie cluiceway. This will Focilitute
vihe sluicing operciions to puss the henvy cediment load throush

Vo sludecewiy in ordor Lo proveit it from being depositod in front

of whie herdpotes or curried into Lhe Lain canales Congidori:hle

wiowy of ewgsive action is ovidont imnediately albove the divorsion
on the ri b Lidi. During the recent higzh water period, it appenred
obvious vhai should any heavy flood of the river occur, a number of
héuges end faam innd couwld well be cweph awsye LAn additional and .
devownining feotor is the endangered wing=wall of the dam which could

be cirounvented, digiroying the usefulness of tho dzm; and by passing


http:di;ThL.oo
http:nrwlupo.zo

he water supply roquired to operate the Vubrouil Irrigation System.
It is proposod that muterizl that is dozed out in the channel
improvement operciion be deposited cgainst the right Lank aad nade

t0 form low protective jettiec.

mproverent vomc is to sturt ws soon as DANNIVR makes o Tractor-ivosor
available to vhe projects Time roquired is ectimatod to Le approxi-

netely one nmontn o six weckd,



6,0 CONSTRUCTION COSTS

66l EJC.Ies Estimates

Item -~ Rubrique

Dollars

Barrape & Appurtenances — Barrage de

Dérivation

Repair Ogeo Crest — Réparation Crete "Ogee"

Sluice Gate ~ Pertu's de Chasge

Main Canal Headgate - Vannes d'Alimentation
Canal Prinocipal '

Main Canal - Canal Principal
Cleaning Rock, Sediment & Vegetation from
oanal ~ Elovdment des Roches, des Sediments
et de la Végétation dans le ocaral

1,000
400

400

1,200

Repair Magonry -~ Réparation de la Magonnerie 1,000

Temporary Bypass = Dérivation Provisoire du
Canal Prinoipal

lagonry Lining = Construotion Revétement en
Magonnerie

3 Turnouts = 3 ouvrages de Prise d'Bau

7 Weirs -~ 7 Dévorsoirs pour le Poxrtage
Proportional des Eaux

1 Foot Bridge - 1l passage pour piétons et

" animaux '

1,000

300

6,000

500

1,800




Laterals -~ Canaux Seoondaires
M
Install 3 Metal Gateg — Construotion de

3 Vannes Métallique
Ingtall 14 Weirg = Construotion de 14
Déversgoirs

Install 5 Drops = Canstruction de 5 chutes

Ingtall 4 Turnouts - Congtruction des 4
Ouvrages de Prige d'Eau
Ingtall 16.3km Masonry Lining — Construc—
tion de 16.3km de canaux avec Rovéto-
ment en Magonnerie ,
6,000 m3 Masonry - 6,000 m de
Magonnerie
7,690 m3 Excavation - 7,690 m de
Fouille
18,460 m3 Compacted Embankment -
18,460 m3 de Remblai Compacté pour les
Borges de Canaux .
Farm Turnouts and Conorete Structures ~
Priges de Distribution d'eau et
Ouvrages d'Art

Draing 10 kmg, -~ Canaux de Drainage 10 kms.

25,000 m3 excavation =~ 25,000 m3 Fouiiles
3 orossings = 3 Ponceaux

300

2,100
500

400

126,000

34500
24,000

5,000

161,800

10,000
1,500

11,500



Office, Depot, Garage, Shop, lLand, Eto. = L ' '
Devis pour Bureau, Garage, Depot, Terrain, Etcs 15,100 15,100

Roads -~ Routes 1,500 1,500

Other Costs (10%) - Autre Dépenses (10%) 20,800 20,800

Supervision and Administration (10%) -

Supervision et Administration (107%) 20,800 20,800
Contingencies (20%%) ~ Imprévus (20%) 4,700 - _41,700
291,000

6.2 Actual Costs and/or Correoted Estimates

Barrage and Appurtenances

Material : |
" le Epoxy And Resin 700
2+ Coment, Sand and Gravel for

_ Repair of Apron 280
3. Gate Seals ' 200
4. Headgates 200
Labors . .
1 Mason and 4 Helpers @ 3.00 +/5¢20 =
$8.20 ‘
4 MNonths = 17 weeks x 4 days per week =
68 CL )
68 days x £8.20 per day 56C -

1,940 "



Main Canal

lengths
0 + 000 to
4 + 515 Boval Bridge
9 + 115 To Beraud Road ,
10 + 165 To End @ Late 10.1 & 10,9

Repair MNasoury Lining | ’
Material: Coment for mortar 1:2 rate

2 Bags per 50 meters
Time: 50 meters per day, both sides

of canal .
1 magon & 1 helper = $4e30/day -

10,165 m = 233 days

50m :
233 days x 84430 = : 1,000
Materials
233 days x 2 bags per day = 466 sacks
466 §3.50m= 1,630
72 »3 x 5,00 Sand & Gravel
screened : 360
Ingtall Bridge at Spring Area 500
Inatall Turnouts 300
Install Divieion Strs. (proportional
Weirs) ' 5,000

8,790



Late 2432 3600 m 150 1/8
2.32'= 0,19 . 1800 150 L/s

2,32 = 0,19 =~ 1.19 650 6050 m
Lat. 2.93 2350 150 L/
2,93 = 02 1600 3950 m
Lat. 5034 1790 1790 m 150 L/S
(4120+1630) 1000 L/S
Late 5.9 - 0.8 1920 150 L/s
5.9 = 1.8 3350 200 L/s
509 = 2,8 2150 150 L/8
59 = 4ol 1743 9163 m 200 L/8
14,913 m
Late 7.09L 1900 150 L/s
TJO9R 2100 200 L/s
T+09 = 0.65 1700 _ 5700 m 150 L/3
Late 9.16 289 3289 m 500 L/S
Late 93 1350 150 L/8
9e3 = 0ol 750
943 = 0.3 700 2800 m
Lat. 10.09 1900 ° 300 L/8
10,10 2650 4550 m 300 L/8
43,042 m
b 5.750

374292 m -



tor

l. MXasonry Canal Lining
16.3 kn or 16,300 meters planned. Thic amownt of
masonry lining is nooded to rehabilitate tho systenm

properlye.

16,300 o x 0.92 m> per lineal meter = 14,996 m> of
magonry lining

14,996 n> x $35/u> = $524,860 - $524,860

(14,996 o> x §27/u> = $404,892)

2, Exocavation -~ Canala, Latorals, and for Magonry Lining
Based on oross sections taken and caloulated for
constiruction purposes on Late 5.9 = 2.8, the average
amount of dirt to be moved is 0457 m3 per lineal
motor of lateral.

There are 16,300 m of laterals that will be masonry

lined and only excavation is needed at the rate of

3m3per1manper1dny.

16,300 x 0.57 m> m 9291 m3
2§%13m3 = 3097 mandays x $1.30/day 8 4,026

The remaining 26,742 meters of laterals will remain
as earth channels and will require compacted earth
embankment at the rato of

2m3por1manpor1day.



26,742 x 0,57 &> = 15,243 &>
1?3} = 7621 man~days x $1,30 = 94500

3¢ GOrade Control Struotures (Drops, Chutes, eto.)
Based on data from Late 5¢9 = 2.8
* 97 Dropa @ 875 74275
85 Turnouts and checks @ $85 7,225
4. Canal Road Crossings Structures
Pedestrian and Animal
65 ea @ §45 2,925 _____
546,3

5¢ Drains - 12 km of surface drains to dispose
of run—~off from storms and exceas
irrigation water

Exocavation:

3n3porlmanpor1day

2 m3 por lineal water of drain ditoh

12,000 m x 2 m> = 24,000 o>

24,000 > = 3 &3 = 8000 mandays

8000 mandays x $1.30 = 10,400
Drain orossings for animals and
pedestriang
35 ea @ $65 ' 2,215

12,67



Rexvice Roads

1 orew 3 10 3.5 4 days to repair or oconstruct 1 im
of road,
Nain Canals
Labors 1 orew @ $16.00
6.5 kn left to be completed
6+5 km x 345 days = 22,75 days
22,75 days @ 816,00 : 364
Material:s
3.5 ohargu‘ (Loads) per im,
3.5 X 645 km » 22,75 loads
22,75 x $10 ‘ 221.850
Laterals:
Labor: 1 orew @ $16.00
Late 5.9 = 5,000 8.,0kn x 3.5 days = 28 days
Late 9.16 = 1,6 km 28 days x $16 = 448
Migoe = 1.4 km
«0 km
Katerials Rook and Gravel
7 loads x 8,0 km =» 56 loads
56 loads x 810 560
| 14599

($10 per 10sd or oharge (3-3). .
1 Duap truck hauls 9 loads per day or 2] a3).



dcAen) River Gianne) Inprovepent
Doser Work:s DARNDR
5 %0 6 weeks (25 to 30 days)

30 days x rate (8.00) per hour x 8 hrs/day 1,920
Community Osnter : 10,000
Bupervision and Administration - " DARMDR
Contingencies 20% 116,311

' 699'546‘ m

Note: Items purchased cn FLO/C and teohnical oonsultant requirements
~ aXe exoluded,



DUBREUIL PROJECT .
TYPICAL CROSS SECTION OF NEW CANAL
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DUBREUIL PROJECT.
CROSS SECTION AT STA. 0 772 ( gND OF BYPASS )
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DUBREUIL PROJECY
NEW MASONRY SECTION AT THE SPRING AREA

2 ot
K2 ] g-
< >
‘\.1 %v L -
it K~ Za
!\2) 8. £9
\‘)‘/42(‘..‘ oG g :.):
.\"r‘«- L2 o 3=
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-MATERIALS FOR ABOVE SECTION (248.5M)

. ; se.sM3 ROCK 186 m3
ag3m? MORTAR - " ad
198 SACKS CEMENT 647 sacCKS
28.5 m3 SAND o1 M3
182 M3 (..o
EXCAVATION 458
(36.5M3)
290 sacks
22 m3
s m?

PLANCAE 6.1




DUBREUIL PROJECT

Contarlineg of oxjsting
Mmetenry sone)

Segin canstruction of masonry L£10v0

lining main canel section
0+.30
BASE LINE
s Proposed sanal alignment
s !
‘ 04132.%0
BASE L)NIK ‘/:'
| b\r | |
'/ ixisting channal (erth canal)
04170 |
[
e
\ fi
+z:z.u\.l )
. ', a3 End censtruction main .
5. sonal {ining
}v/ﬁw/( 90 '
BASE LINE . 04219 1t
. /
Y SPRING SECTION CONSTRUCTION
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11 Irese.t Onorabion

Ovarall ddrvceedcon ol Lio pro:é;rb onernvion of ho Iubrouil
ivwed, Sion wroten 1o e respousivility of HWoter Hostor
Siiviy aloads, low. ol thie Tawiision Service waged in awx
Ceyeze Widle ucior ilster sdeais lives in lle iioject uwen,
too Lulin of nis tine i gpont oa clsindsironive worlr b tha
At vigas odl 2 St ol welie il tion activiticn
(swiivot 12, 1970), Wotor MHaster aicnis (arsisned o Gie projech
25 . 0f Lie "\.i:‘;o), deo woon snosadnys enoroxilicioly s oot
of tiia o the projucve Luclidiy; tidaisporiciion oif his oun,

als efieciivenoss iy cuogiioncule siice Lo et woucid Tor
nooility on wwveiliovle veliicles witdeh nre involvad in vhe ectucl

.
L}

rehiabilitvosion woil.e

o

. W eaa s 2P . . . \ ‘o v - .
Jiten dder (Gyuuic; «illicm Cloudo vith nis rssistoant daboisne
e

Ste Louis hes <ie vospo.sibvilidy of ingurin: ofliciont use of -

e Sysiei? cna cooruiinoting its nadlutenannce  Joth live in the

<

mroject arcoe  Syadic Clawvde travels the area Ly bicycle wad on
10150 beciky howcver nis egsisiont Ste Louis lacks any adoquaio
g of toiag ortiicue In o bici, Jem Wender Sclwol Launn,
wiho livon @b whe dun site, wonicls § adic Claude in main howdputoe
and sluicing overciious.’

Jivigion of wogpoupibility hos ween ostublish so lhot Syndio
Cliude in rospoicible for oparction of the Dan and all cenala
lying soxih of {he loraud woide lils ascistant St. Louis is
rogponsible for operation of cll ownuls lying botwoeon the Zeraud

rowd wnd tho Lois Loadry rocd to tiio Southe



2ho Codo ituralo (DLLMR) outablishos xishis and rosponsibilitios
of water ugsors in ithe rrojeot urcu. Tho WHater I-kz.ster in penoral
and vue pyndics in portiouler iie rousponsible for mcur:.n"f {‘thut
orerasion of whu sysvem conroinic to roguiromonio ouitlined in
tho Codo. ilowever it ig woppraout thot no sysienatic epproach

ig voing vaken lo inpure applicetion of Code roquireimonts.

Tha gyucics ae roupongible ror rotating u':.:;;r.-r ou o yre=schodulod
Viais Ly aiveatiagg wasor fioi ong sc.-co;ulcu‘y catal wo tho othore

It doos w0l ipiear whel there has tacu any systamatic atiempt

to0 ohuarve {4he alove schedulo wid offcct unifomin distrivution

of wirnor wo i piging ualer userse swandltvodly, thore io little
coivol over wuo guuwtity of uwier vinieh i Jdivorsed fion tho

Ledn coaed Luvo Ly raviiculon f:ccondc.ry canal Leozusa of the cetorio:
co.civion of wivorgsion fetese Also controlled digiriluiion i

wator 1o node impossible dus to ilio verdous inalocuato inderupting

wevices existing in e madn cisicl for diverting woder into

0

cecoluiiy conclue oo devicoes woaige froi huwse woulders o

rusied owd givocl bog.

Caco wiw woder Lo divorted iavo any particular secoudory ocmial,
furthor digtaeibuation is apparently wisupeivisod. Loack of any
roans (digvridbuiion or netoring boxes) to conviol %io quonbity
o woner wiveried dvow a secondosy canal to w latersl ickes
co.srollea disveivuiion iupossiile. w8 o roculiy, nose of thoso
wober wgews venofitting {ron widter divertod Irom socondoay omiclo
aro locised ia inc uwpox (‘i‘Ior'hhorn) two thirdg of 1iwe oystoms.

Sonc wotor iu disteibatod by lealz-ro whrough orachks in musonxy

sootions of tiio cunulse, Ifrom obsorvations thon, it io obvious


http:app):-went.ly

that dissribution of wator from tie socondary ouwnals into
latorals is in <the hwids of witrained wid wicontrolled water-usors.,
4g o result, mony cecondelys in the lower soction of tho yroject

ares sinow evidoace of nol having hod vator for 5 = 10 yoearg.

a3« vamdi of conatruction welivitioes cureently uaderisy on

tho nain caaal, it is nocegonay o turn off the vutor fron

0600 I3 Yo 10LU htours 5 deys per weelzs On woclkends, walor flows
convinuouwsly o 10CO s Mriday o G600 hrg lonuoy norniiyye

Yiis situetion will exist witil Uoceither 10, 197G uhen waotor will
ve aliowed to flouw coatiivounly oxcopt for o short (approximatly
0.2 1ooll) inverupiion noar ile oud of January,  Conplainis fron
ViNCL WOULS Beve Leen laludinale Lae complednt loded by the

owiers of 1 coseusviul oil {feovory wius resolved o the savigfaction
of vouli Vo I;.spcctbr WO VuS selt Yo investizate the couplaint

ad the ounors of Yho plente



LZ "Precont l'aintonance

dpide from tho prosent rehabilitotion activitios which consigl
of romovinyg doirig, rocis, wd urush from ihe main cannl wid
gocondiatices, it iu obvious thist thowe hus been litilo in tho wuy
of organised wivenmis to maintoin 2l vopair {the Dubrouil
Irrigaiion Syslome Iadntenwco aid repedr.whioh kg Loon Goie
nes Leci wecowplished by individual ismers wid on occugional
CIHUXCH 5POLTONOL Cowiwlity service ocivion. Yo notwro of theue

efTorts (Licking oxserienced wecliical guddaico) hos veguls

e
in compowndin deverioration frcliors ussociated with the SyaUCLle
Por cxivaplo, wruitowry attonpds by individuel firiners to dearea
Who comeda hove wresultod in exconuive erosion of cuwrth ciicls.
Yaese wotions hewvoe incroased sirovlems of wohabilitotion wid <tho

cordivion of cianls wosulting o such sciions will natericlly

lacronse costo of restorutiols

e dctcr";orc;i;cd condition of tho'medn cunel and musonyy socitiong
of soconaiy ccanls iudicite wlid littlo atienyt hus tecn modo

Uy the py.oadlces 1o orpaniso water users into funciional work

eouns o effect nocesoury medintonciaco anud repoirg — couplod with
wals ds o fact thal reguired Iwids, watorial and fools, for such
malntonince wal vopnirg huve ned oo wvidlable within tho projoot
LT e '

Lick of rorianont wotowring voxes (distribution stiuotures) hos

vosultod in indigorindnant cobion: Ly water users puch ag
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inspection tours by a comnittee oppointed by the Doard of Pirectors
shiould bo eotablished in order 4o maintain the divorsion dam complex

in its restored condition..

The syadio gliould «lgo report to the Loani of Diroctors any chenpe
in <ho course of the river above tie dam which poses a threci of
eroding the nroteciive weat wing wall sootion of ‘tho dam which could
result in serious demose Yo the dam wnd involve coatly iropairag

as vell 3 ccoilonmic loss to fiaviers deprived of wator us a resuli

of such denmue. g .

4 nouthly inspection *trip will e wado %o the aonm by the precideiny
of tho DIirigotion Disirict and its condition will be roeported to
the Loord ot cach resular mesiilgs.

; '

Luin Cinid = Sccondories = Laterals

4 gohedule of wetor delivories should Yo established by tho loard

of Diraclors (Giish secinical: supuoit oi“' :mumn) Tor ezoh scoondary
coad’ turn—-out off Yho main canals Schedules ueveloped ghould

conforn to'eren to Le irwisided w.d toke into comnsiderstion the roguimr

cagoicd efjusuments.  Such individucl schedules should e pogied

[+

at the heuad of cuch sccoudery cunal vy the syudic in o woatheiw
proof locition or structure. Faintonance inspection and mainte—
nince sorvice rendered by the syndic will also be pogted at this
locistion. 4he presidont of the local asriculture group of the
habitation in which the turn~out structure lies will e respousiblo
for reporting whe coundition of tho cuel, Suwrn-out structure and
medntencuce sexrvice porforied to the Doard of Directors «t cach

rogulexr neobiny of the Doard.
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A moosured distribution of wator (detormimed by avea %o be irrigated
ond soagensl roguirenonts) will e maindained on o resularly
schodulod bigis for laterals off secondury cancls to be doveloped
by she doird of Directors with tocimicil agmistiunioe Ly DAL
Scheduled doliveries of wulcr will be postod uws discriled for
geLondiyy twn=owis. The prosident of the,. wyviculbural fwoup in
$he habijascion ii which the lutercl dwn-out lies will appoi‘n'b &
near~vy water woer to inswo it .o schedule is o'bu::rv_ed. o
LTOMD Lekbey rosvyoiisible will iuspect the condition oif the uiructure
iad ue rospoucivle fon adjusting deliveories of woter according o
sehedules lie will ropord Lig acvivities, problems, and observitions

.
.

’i‘fp she vrosident of .vhe asriculiurel prouvp of walch he is o menbare
i osynaic will Lo reé;uired t0 .oep posied wuber delivery schadulos
cuiroit cud check on and weport conuition of turn-out structiares
to tiie Board of Uirvaclors. ile will also roport iy violations of
POSYLd soaodulos o0 vhe Docrd i ve ulerly scueduled Leevingse
Laintencnte of main conel, socoudwny leterals and Term cinels and

Aree ol Wiy will Le provided s a community service by the
o

i

by

=

sericultwrel sroup through wiiose havitulion such cenals pusse

Phig comnamiiy service activity will be coordinciod by the president
of the jrour concexied and will be cccomplished on a regulixly
scliedvulod doiee Tho présitlemb of each group will report such
comawiity service aotivities wad provlems oncowtered to the Doard .
of Directors of the Irrigation Disirict ot eaoh resulzr meciting of
she Douxde lopairs or maintensnce which cen not we effecied Ly
expor'hiso,inutorials, and oquipment found at tho sile are %o be

arranged for by tho Doard of Directors,; and reportod to l)AltlIDI;,



As vepongiile for tuking any necessexy corrective cction

S e e mL
LiCLiivC L)

Y

i
’ : 1o ke suitonle treongements for regulir mointennncs of the

e}
¢
!v
3
o}
2
cl
(@]
e
i

e awoudl dvedocntion systcite

‘ Much syudic (witeh dder) will e wesmoininleo for auproscinet

~

'; : coverel wally eagurins thot the coundition of all coiolg oad

a3

deliveries of vwiow cre muiniteined oo recudved.

vevelom:aert of offcctive coatrol measures cad o eeng to oxe

them are a prime responzibility £ the Dowrd of Dircchors.

4 DAIUDR representative clong with a committe wopointed by the
Bourd of Diroctors should inspect the entire sysiom quartorly

and report its conditions and prodloms to the Bovrd. The Doord

. Fanmuers not recoiviag water whosoe forms axé looniced along the

wedn ernel e elevesions higher then the Tfirst latersl should

i Ve eacowrnsod To perfomn malnteawnce on the coanal since s0ut will uso
! .
; she wioter for womastic wid livestock jwposes.  ihere. Lhis

iz not feesculo, it io the regponsibility of the Dowwd of Dirvcciors
ol
PaY)
: cectloile  Syuldices '.~1:i7-ll keon witie thew b all diues . complete

sodude of fbines and queotities of deliverios of all

ely

13 lavy of cracls. Secn wili be cosicied phecific aroug o Lo

F A wrelndny; semilnee o be held shoxtly wdtor the firvst of the yeor
i1l lavelve ¢ll Zwouw lecders owad syudicse.  Problen il solwbions
[E relioted Yo lreigidion will Vo discugnoed Yo provide incroased
cfficieicy winl 2ooruliniiien of 11 concorneds Conitrol of livestock.
‘ ﬁ to prevent further doage bo thic gysbom will be heavily enphiasizede

cuto
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8.0 PROFOSED FROJAECI AVITRISDRATYON AD MANAGEE D

8.1 Form of Administrotion

Mministration of the Dubreuil irrigotion projeot will be 2.000mMp=-
lighed by mowis of « loselly coantituted Irri; obion District
(cooreruiive organisetion)s A% tho tine of this writis o (Deo. 1, 1976)
the foruwtion of this Irricciion District is viderveve Dhe rojoct
arca inclwies 22 huviteiions ouch of which will oventually Le
represoated by wn arricvdtural _i'oude Tuidially, all srou:s - sclectod

&8 coro gproups from 11 difderont huvitotions will form tho basia

for ectablishing {the vubrouwil Irrirsction Dislrict. 'fhoso partticular

D) -

hebitations were solecied Lecuuso of their social and ccoiomic

influence iu whe 1rojoct arex md their proximity to secondary cw.alg.

(::ee Planche 8.,1-1 ). Yheso jroups will each hove selected officerg
who will Zo respensible for wdnministering Mmoject activitios within
their hebitation accordins to Dictricl policye They will also '
influence aoccepicnce of rosponsibilitios for syatem maintenance and
repair in odjocent habitations in which no a,ricultural group
exigis but which are targetod for oventual orsonizations

To date the formation of agrioultural groups has been ‘accomp-
lighed in 5 of the 1l habitations. Presidenis of ‘thege {roups are
awtonntionlly mombers of +tha l)ubre/uil Irrigation Distrioct and are

oligible {0 be elecied to office in thut organizgtion,

The Irrigation District will Lo responsible for administering ell
acvivities associntoed with manusement, maintenance and repair of

the irrigation system; however, it was rocognisod by Haitien aend
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U.8. Government representatives that techniocal finanoial and
fir-"olal and material support would be required during the
formation stages of the District and well into its later
operations until ouch time that enough experience has been
gained to enable it to funotion on its own. Such a staff
was appointed bty DARNDR on June 28, 1976.

8.2 Selection of Administrative Staff

Since rehabilitation involving engineering and organizational
activities were to be ocarried out simultaneously, DARNDR
officials (Damiens) agssigned 17 Haitian professionals and
techniocians to.the Dubrenil Rehabilitation Project (see

Planche 8.2-1)s Those assigned are presently gaining experience
in rehabilitation activities which they will be in a poaition | |
to pass on to the Irrigation Distriot Board of Directors onoce f
it is establisheds So in effeot, the Irrigatism Distriot should
begin to phase in on taking over administiratiws responsibilities

of the actual rehabilitation work as well as management of

completed sections of the system Yy May 15, 1976. Correspondingly
DARNDR personnel assigned to the projeot will begin. to phase out

of project. activitiess With the experience gained at Dubreuil,

these people will be available for.asumption of greater responsibility
on pimilar rehabilitation projectse.
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PLANCHE 8.2-1

DEPARTIENT OF AGRICULTURE, NATURAL RESOURCES AND
RURAL DEVELOPMENT

CAYES AGRICULTURAL DISTRICT
Port=au~Prince 28 June, 1976

CIRCULAR LETTER

In order to start the work for the Dubreuil rehabilitation projeot
and after disoussion with the General Director, the Direotor of
the Division of Natural Resources and the AID Offioials, the
officers whose names are listed bolow arve assigned temporary ’
full-time or part-tiwe to said projeot while the General Director
will make definite assignments. Those measures are effective
with publication of said oiroular letter:

NAMES DUTIES NEW PERCENTAGE
' DUTIES OF ASSIGNMENT
Agre Max Mondesir In chargs of  Supervisor 50%
the Distriot of the program
Mr. William Timmer Administrator  Administrator = 50%
EDAPS '

, .
Mre Lupercio Gregoire Warehouse~keeper Warehouse-keeper 50%
. WPP
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Kr. Smith Adonis

Mre William Claude

¥r, Joan Monet Lafranche

ﬁr. Fritz Regis

Mre Noxrva Cassion
Mr. Jogeph Mentor

Mr. Guillaume Josaphat
Agre Charité Jean
Inge Joaé Barthelemy

Ing, Philippe Lamour
Ing. Raoul Pierre-Louis

ingo Hughes Bien~Aimé

Zone
Typist

Machanio

Irrigation
Controller

Syndio

Agrioultural
Extensionist
MNotivator

Agrioultural
Extentionigt

Topographer

Agronony
Rural

Engineering

Rural
Engineering

Rural
Engineering

Pay=Clerk South Pay-Clerk

50%
Typist to be
agaigned 50%
Mechanioc to
be assigned 50%
Controller
25%
Syndio 1004
Driver 1004
Agrioultural
Extensionist 50%
Hotivator 50%
Extentionist
50%
Topogrepher 50%
Agronomy 100%
Rural

Engineering 50%
Rural

. Engineering 1004




' . ORGANIGRAMME .
: PROJET DE DUBREUIL '
DIRECTION .
GE_N'E MINISTRATIO ANIMATION
Lo N ] RURALE
CONTROLZ
LEVE CONSTRUCTIO
TOPOGRAPHIQ! .. -
- PROGRAMME
ALIMENTAIRE EPOY l’ll.l'l
: i ‘45- E) * ‘t;", P Rt ay I
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8.3 Funding of Oporating Mntity

Projoot rohubilitation oporutions stuxted with funding originating
from o $20,000 USATD Haiti graut on Awguot 12, 1976, 4 subsoquont
deposit of Titlo I llcitianr Government ocontribution of $100,000
onwbled accoleration of tho projoct activitios. Doth of theso
fuwilg wxre kr);n"l; in the Dubreuil liohililitation Accownt at the
Lationel Jwrk of tho Republic of iaiti (BLrUi) located at dwrx Coyoeo.
At the cuxuwent »ute of gpendiiuy these funds will be exhausted by

late April 1977.

(nco tiie reinilitotion of the »hysical fentwres of the irrigwiion
groten Loes Leon conrletod, thie Irvigation Vistrict will bo
regnoasible for yroviding wnael ¢ oricbion end maintenines costn
(sco Planche 843=1)e Wo Luild u» tho wequired opzriting fwuls,
foroacauy oo eotowlishiod U OTLIEL, AV Gaws Cogren din tho aene of
“oigtrict w'Ived ivion Dubreuil" (sec Planche 8.3=2). Ou Au st 11,
1976, it wes proposed to o sronp of arxicuvltwral leaders thot group
menvers worlidar, on Gne rolwilitesion of Dubreuil allocite one doy's ,
poy ocach wenk o the distelct tecov s at Witle Whin was asrced upon
il sinco awgust 12, 1976, this practice has besu obsorved cosuliing

~e

in o gsiguificoat cccumuledion of oporcting cnvitile Theso jund can

o% Le uged witil thoe Jistrict Locomes - legal entity.
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Iaditteaco (Zatrebicn)

Divorpion Jem and Hewigoeto
Ioterindo (Geddriouw:)

~oor (Hein d'oouvro)

Labor

Iigcellaneous Supplies (Divors)
0ffico
Other
Total
llovevor, it is recosniged that one
Digiriol will cciwe. Yo esiliblish
ororution.l cad mednteicice couis,

bo aathiorival to cotablich tost

not Leen put into offoct,

. ESTIIATED Ad1IUAL OFERARIONS AMD DATHIERAICGS COSTS
(Ruorique ) .
" Iiom Dollarn ) fGourden
Ovorationg B
staff (porsonsol) .

1 Syulic (Chiof) 600 3000

1 Yam Peader (Guirdien du Barraso) 240 1200

2 Syncic (Assiobents) 720 3600

1 IDxacusive Scorotary 1200 6000

Inin Cuaed and Secondories

200 1000
100 500
240 1200
300 1500 .

1000 5060

200 260

4700 18500

doy this source of incore for the
a continuing source of funds to cover

it nes Leen propozed tht the Diptriot

rutes, collect tooes and administor thase

fuiis for such pwrnosos. 'To dato Decamber 1, 1976, this proondure hug




"Co4 EBrooentizl Feotiwwos of ilow Orsunisation

Joring renwelilitodion of tho Dubrouil irrigciion systom, o sonde
cutoiionious coorerative is vein: woveloiod wiony the wator vsera to
talze over the nuwzgonent wd mainlonaice of She syuicnle

subnordsy

he duweuil lewd:whion Jisuedict Coonerative (DIDC) can be legelly

ugolod o g exporic.ce in ,wined with cooprerative irvigeation digiiictne
Piae epertment of 4 riculivie, wider frticla 152, duwrcl Codoe

Jire Meuicois vuvelicr, Mo vhe sespoasivility for oll ireivation
srslens® waud Ll o cuthorise thoe Toruiciion of i seni=wiiclionious
irvisotion diptricte The DIVC will aive its owm chordor wid oventually
conprige li of tho woltor usewuy within tae Vistrici.

Or-:cndarsion

——ie

Thae orsaiisationcl arrvougoment for the iroposed Dulrewil Irrigation

Digiurict Cooperaitive is showm Lolow.

. Boiwd of Dircciors .
15 « 25 nemvers with elccled cuadirman
and employed exocutive secretary

Scction Secction . Section
I'ede up of one
or wore nabitations

served by secondary canals

The projoot arer isc divided iuto 22 hebitations. For vrojeot purposes,

the urca is divided up iauto 1l sections, each containing one or more
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habitationss, Groups are being formed in these sactiong at the 5
rresent time with 5 ocomploted as of Dacomber 1, 1976, Eaoh group
elects & group chairman and officers. The chairman (prosident)

ropresonts water users in his section on the Doard of Direotors of
the DIDC. '

The procedure being followed is the establishment of a COoXroe. pToup

in cach of the elevon scoiions. <Theuo groups are being formed us
individual cooperatives and fully oriented prior to formation of a
Fodoratod Irrigation uistrict Cooperutive. Dusic economio and
comrunity improverent inceatives such g maintenance of coliunon
boundaay cimals, merkeding cnd burchaoing, crop storage, ad training
in iumproved pruciices will provide the cohesiveiess and continued
inierest necessary to maintain membver puartioipation. These incentives i
will also atiract eventual voluntwexry participation of all water users i
in cach section.

in wieven number of rersons should be meintained on the Dourd of
Directorse. Ch%irmen of agriculiuitl groups represeating the verious
sections should comprise a majority of +the Boord membors. Cae
menoor of each ieli;eous denominstion within tho project area and

the district Arronone (Director) or his designated representative
should also serve on the Doard of Directors as ex-officio members
with normally no voie. liowever, in the ovent that an action is tuken
by the Joard whioh is oleurly againiy estublished policy or project

objactives « simple majority voto tiken among the ex—officio members 4

will serve To veso tho actione : '




Dovelopment of Policy ' o

EINN

dational policy governing irrigation district cooperatives authority
and oporation will provail. DARR porsonnel assigmed to the Dubreuil
Rehabilitetion Project will assist tho District with developrient -
of and approbation by DARKLIR (at Danions) of a logal charfor. All
other infornal rolicy matters including.dovolopmont of Ly-laws und
specifying rospoisivilities of vorious officers end commitices

within the orgunization will Lo determined Uy the Dourd of Dircotors

of tho Irripotion District.
L

authority nocessary for o successful oporation ghould be delegated

o the Irrigation Districts. This authority should include (but not

ve limitod to the following):
~ Dgucblish a budget and dotormine water charges nocessory

t0o ncot the budret.

-— like disvursemonts cnd keep detailed records of all financiul

traasuctions.

— Enploy. necessary personnel and terminate employment as
required.

~— Bgtablish and control wabter allotments to wll users.
~ Operction and maintenance ot the Dubreuil irrigation systom.

~= Acquire, store, and maintain materials and equipmoﬁt required
by the Distiriot,

— Dotermine the privileges (voting, otc.) and responsibilities
(maintonance of cortuin owals, e1c.) of wator userse.




~ Bvaluuto and repert progress and probloms. | "

Wator ohurges collecied Ly the LDIUC should bo derosited in an :

account of tho Coororative in the iR,

The Department of izriculiure will provide tochnicul assistunco,
throusli existiug cheuols (apwonoins wud irrication en{';inoers), 1o
the Cooporative wnd 4o furmors thcioin. It ig desirible for the
DIDC and the Dep.itmeat of agriculiure to develop a formal

amorandwn of Undersiaading concerain: this “eclus.col angiztiuica,

Who DIDC moy, dhrousi wie dapevtivont of A riculturc, contraot with

tho Goveinmment of Iiviti for major maintenmco itenis or consiruction

‘Projecis, or have such vork do.e U comrercial coatruactors.
? v

L

Innleneniation of Policy

Tho Bourd of Vireciois will enploy an execubive secrobnry who will
imploment policios es’ablighed vy “he Boced, keop minutos of Dourd
meotings, send noticozs of wiler cnorges to users, roceive and disburse.
Cooroitivo Tundg cud maintain detailed rocoras of all financial
treasactions, wid suscrvise any othor employecs of the BDourd. ile will
also we rogponsible for reporting vigtrict stitus to DAL through
its Aux Coyes office, ’

A Syudic (chof) will Le seleched Wy vhe Dourd of Uiroctors from a

ligt of qualifiod cundidetos supplied by tihe bepratment of Aprioulburos
The Symdic shall distridute woter according Yo the allotmonts
establishied Ly the Bourd of Direciorse i demtender, ditchtendors,

o> other porsons muy Le omployod uy the BDoard us nooded.
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n " There are three kinds of water users in the DILC: farmers, for ‘

irrigation; sommerecianl enternprisos, for processing; and domestic B !f;.
ugors, who have less then C.l hoclova of lends  Vatowr charges showld ° :
be wado on o volumo besis; thet is, por cubic metor of wateor uged,

et he irricuted, and to each commorcial onterprise on the bugig

of cnvic meters of u. ter used, Housolholds with lesc than 0,1 hecimre

" Weter cherres would bo nade do ouch firimer according to the hectaores

of lead would Ve chixged ab <the anauel rate of 0.1 hactare of land,

or 1,750 cubic meters of wator, “aig would provide wmle waber for

[y

dorwstic use, linited livestock uge, wd a small gorden.

For amuual meetin s o coneral meatings of all DILC mombers, oach

Carag

Teamer with 0,1-2,0 hisctives of lend end vech commerceinl eiterprice
would howvo one voso in goveriiiace conceruing the section or LIDC,
Daca foamor with 2.1-10,0 Lectures of Leswl would hitve wo votegs

Lat

Ich househiold with lesa than Cel hectrae world have 0.1 vola.

f e tuirendl Treicetion Jigirict Cooporutive cun end should serve

+ : aive o ricultire, Those includie neorly level soils of good qualit:
P < s O I ?
i

venefits from che DI.'{)Q

e

s vhe focel noint for o sriculivecl evelopmeut as well as improvad
ired wtion in $le Du.reuwil creas Uith oxperieince obtained in tho
VIDC, miuiloy coonerilives could be orgunized in othev irmvigetod crocs

- to accelernio arpicnlivial development in Iviti,

Pho Cuyren pleda his vhug 2lly fuvorible astwal conditions for iunton-

fovorable <enpe: wiire and swishine for crop crowth throughowt tho
seury epprozimstely 200cm (79 inchen) of rainfull ennually (dey seocson

‘Decoenver Lo Ii-e.rch), and abwndond cravity iredcation wetore 4 vide

veriety of cxops can Lo coun in the ored.-

.


http:oiioa.al

*
i
!
¥
i
¥
{

In apite of thoese natural adventases, curcont crop yolds ure low
in Shoe Cogres plodn, although it is very difficult to obdain.

quantitotive yinld data (soe current crop yield estimaies iu the

following tible)e Curront manccomont proaciicauy concerning plunt
¥ ) ot L)

opulation; cwrop v.riciies, fortiliseivion, tilla; e, poat control
] ? ’ ) ¥ ?

timeliness, end iwri-ntion are much bLalow what thoy should ba on
’ s

most formse, They o-n ensily Le iwvwoved ond should bo to increase

profit wnd food ixoduction.

Istinated avérage orop yields per hectare under three

levels of memwsemoent in the Dubvauil Ireiontion Digtriot

) onocomond lovel
. Crop Unit  Current  Jedium Foderately
' high
Sugar Cano ton 40 T0 90
Fanioo e 5,000 7,500 9,000
Sucet poseto ko 4,000 7,500 10,000

“Tice (peddy) ke 1,600 . 2,600 ; 3,200

Corn kg 1,200 2,200 2,900
Sorginum legs 1,100 2,000 2,600
B kg 1,0C0% 1,600 2,000
S e G50 1,200 1,600
Cottvon lint kg 300 550 700

PR

* Vory littlo or uo soybemne are currently growii.. ‘Batimatod, .-

yield wider current monasononte , I .




* Crop y:lolda can be greatly inoreased in the Cayes plain if hpravod

management practicos are introduoed by DIDG and fouomd by the
farmers. On the basis of available information trom Haiti, Puerto
Rico, and Costa Rioa, projected orop yield estimates are given in
the table for a medium level of management and for a modera.to;z
high level of menagement. Under an agressive program, a medium
level of management should inoreage orop yields approximately 754
above current levels within 3 %o 5 years. Wzth:m 5 to 10 yeaxs,
orop yields could be increased another 50% if a moderataly high
level of managemont practioes were followsd. Although the improved
management practices require some increé.sed costs, such ag better
seeds and more fertilizer, the net profit should inorease much more
than the increased input,. '

The projected crop yields undor even the moderately high level of
management are very modest, and can readily bs further increesed,

For example, the projected corn and sorghum yields under a moderatoly
high love;. management are only one-half or less of the yields
ourrently, obtained in major areas where these ﬁro or'ops are producod
regularly. ‘ - ‘

Intensive multiple oropping is another improved practice which should
be utilized much more fully on areas that arv not growing longe
duration orops such as sugar oane and manioo., With proper irrigation,
whioch is espsocially important during the dry season, three ghort—

.duration orops (eau: 90 to 120 days) can and should be grown annually,

Two examples of such intensive multiple oropping systems are as followss




Growing period

gequence Deoe.~Mar, Apr.-July Aug =0V,
A Beans Rice Sweot potatoes
B Soybeans Cormn Sorghum

Thege and meny other short-duration orops ocould be grown in other
gequences amnually. For example, many vegetables (such as shallot,
onion, okra, eggplant, pepper, tomato, and ououmber) could be

. gubstituted for any of the six orops listed in sequences A and B,

[z ) Crops such as ocorn, sorghum, and rice, which need high nitrogen

‘ levels, should follow legumes (such as beans, peanuts, or soybeans)

: where thig is possible, legumes should be inooulated with the proper
baoteria in order to produce maximum nitrogen, and thereby inorease
yields and correspondingly raduce nitrogen fortilizer contse

Soybeans is a orop which should be introduced and. grown in adapted
areas in Haiti, suoh am in the Cayes plain. Soybeans would fi%
very well into the intensive multiple oropping systems on productive,

nearly level soils. Proocessed soybeans produos an edible oil that ias
one of the major imports to Haiti and a high protein meal thet is
valuable for human food and liveatock feed, Although rural incomes

f ' ave extromely low in Haitiy the peasant spent as much as 20% of his
cash income for soybean oil, and other edible cil during the early

I 1970's, aocording to estimates by the United States Department of

! Agrioculture, Adapted varieties of soybeans produce more oil and

ﬂ protein per heotare than do peanutse

With improved irrigation and other management ‘practices in the Dubreuil
Irrigation Distriot, net orop income could easily inocrease twice as
mwh or more than the crop yield inoroases undor the udhm and '
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moderately high levels of management. These inoreases in net inoome
would markedly improve living standards and permit the DIDC to

colleot sufficient water charges to maintain and improve the Irrie
gation Systen,

8:5 Steps Neceésg_.xz to Create New Organization

The following outline indicates the goals involved in the rehabili-
tation of the Dubreuil Irrigation Project and the steps necessary
to reach these goals:
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Form an Irrigation Distriot with fhe farmers usging the
Dubreuil system and who will be able to:
Rehabilitate the actual system.

Repairs, maintenance and smooth operation of thig
sybtem.

ORGANIZATION PROCESS

Io—

II [ Dond

IIY o=

* IV-"'

Vc"

VIQ"

Orientation of DARWDL: personnel agsigned to Dubreuil
project,
Identification of existing agrioultural cooparative

groups, of group leaders and ohief of groups in the
Irrigatod area.

Choice of methods and ways o apply them.

Orientation of leader and ohief of groups as for:
A) reasons of the existing projeot
B) responsibilities for the organization of the Irrigation
" District.
Groups training: , .
A) what is the Dubreuil projoct
B) responsibilities for the organization of the Irrigation
a) Covernment responsibilities
b) responsibilities of looal poople
o) economio analysis of projeot benefits
d) sooial analysis of project bonefits

Organization of Dubreuil Irrigation District:

A) Organize groups with speoial intexests

B) Seminar of orientation for the representaxivas of the
different groups.




1 v " C) Sominar of planifiocstion to formulate a chart and
rules to administor the Irrigation Distriot.

le~ Blection of tomporary adminigtration comitioe to prepare
the election of a bermanont administration comittee.

PR

2.~ Mormation of work comittce

e~ Reports preparation approbation of reports concerning

D) Approvation of the Diilivuil concerning tho chart and rules to

administer the Irrigstion Uistrict.
(W]

B) lleeting for members of all groups and the people using <the
system for: _ .
. a) approvel of chart and rules
b) olection of the member of the permanent administration
comittea,

VII.~ Techanical giaff and education.of proups by the extension service
: for: v
A) operation, maintenance and administration of +the system
B) application of improved methods of culturo.

% A% this point a plan should be made for the oreation and
formation of teams,

tho chart and rules to adminigter {he Irrigation Digtrict,




8,51 Current Status of Organisation

Planche 8.51-1 shows graphiocally progress expected projected through
July 1977 Failure to receive planned numbers of pexsonnel to
expedite formation of groupe will delay the election of temporary
officers of the Irrigation District possibly until late Fehruary.

Also this will delay formation of committeese. Flans of work for
organigation and engineering have been completed. Leaders have been
jdentified; Ext. methods have been selected (see Planche 8.51~2);
and orientation of leaders is continuing and will possibly be extended
one additional month. Preliminary discussion meetings have heen

hold concerning development of a charter for the Irrigation Districte

Five groups have been formed by December 1, 1976, Eleven are
targeted for organization prior to holding the first organizational
moeting involved in formation of the District.
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'8452 Projections of Auton for Organisation

Under Artiocle 152, Code Rurale, Dr. Francois Duvalier, the Department

of Agriculture (DARNDR) has the responsibility for all irrigation
sysiens and can authorize the formation of an Irrigation Distriot
under its supervision. To approach an autonomous state, the irri-
gation Digtrict would necessarily have to have the authority to
determine, assess, and collect water taxes. It would need to have
the authority to employ and compensate personnel; establish a
budget; make disbursements; be responsible completely for operating
and managing the system; and to develop policy as well as privileges,
and responsibilities of water users. It is questionable whether
complet autonomy is desireable. The Code Rurale provide strong

8o\ .rnment backing and support for a fledgling Irrigation Distriote.
Howover, it is very desireable that the District be authorized to
assess and colleot taxes form water users and then to budget and
dispense these revenues acsording to locally recognized requirements,
Govornment guidanse and technical support is désireable; however,

day to day management of the system should be prlaced in the hands

of the people of Dubreuil.




PLANCEE 8.51=2
DUBREUIL KEHABLLITATION PROJECY

EXTENSION IMSUTOUS FOR INITIATION OF PROJECT

L I Individual Visits (Community Leaders):

. Aim: - Decome acquainted with an ostablish good relation with leaders.
=~ Obtain information on oomuunity problems

= Provide information about the rehabilitation project

- FPlan and arrange meetings

~ Train leadors

! II Yeetings (liombers of existing groups or groups being formed):

j Aim: = Provide information on projoct
; - Bnecourage exchange of ideas

Ootain information

Fromote the participation of everyone in carrying out the project.
1iI  Exoursion (%o Chalette and lelsh):

Aim: ~ o let the Dubreuil know the good results obtained at Chalotte

2 and Vlelsh on small irrigation systoms constiructed by EDAPS

o and DADR.

- ZIncourige an exchange of ideas between the group members at
Chalette and Welsh and those of Dubrouil.

~ Permit the group members from Dubreuil to widen their field

of oxperience and encourage them to take action.
Iv Radio:s

Aim: ~ Roach all farmers in Dubreuil to give them information on the
project. ‘''he woeeckly program "Flambeau Pa/san" of the Cayes
Agrloultural Distriot will be used. ‘ -
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8.6 Sooio Beonomic Survey

Prior 1o the siort of the.rchabilitation of the Dubreuil irrigation

vrojoct,y litile wos xiowm conceraing the sooizl and oconomic status

of tho people living in tho project area. It wes recosmised by

.

LANDR and JlGe Waite that in order to develop sociwvl wid economic

activities relotod to the manerement and mpintenonce of the re-~

habilitated sysien. o thoroush widersianding of “he socio~cconomic

suavus of people living in fhoe projoct are hud to vo established.

On August 24, 1976, it was jointly decided %o develop such &

survey. A quesilonnaire wos desiguod, opproved, and $he siudy

wes initiated vy a six man uecwrne Field invegiigations roquired

cpproximaioly 6 veeks and cnalysis of the informotion was

t
completed Decenber 2, 1970 Wy Acwonome Charité Jomn who is

cosimmed wo Uhe Lubreuil projects Results of this study wco

shown in Docwment Se0=l.

]
t
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AEHABILITATION OF DUBREUTL

S0CT0_ECONOMIC SURVEY

CHARTTE JEAN, AGR.

AUGUST -~ SEPTEMBER 1976
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OUSREUIL REHABILITATION PROJECT

Iew General ,
, Il.=- Project Area ' h o

III.-  Work Plan g U N -

! 1) Population i
. 1.1 Age ’
1.2 Matrimonial conditions
' | 1.3 Family charges

? " 2) Land Tenure '

2.1
2.2
2.3
2.4
2.5

Total area in used
Total area irrigated
Total area without irrigation
Size and number oi" farms : .
Current land used s
- leased land
- Metayage
- Owner

Agriculture L ,
3.1 Activities in the area ‘

3.2 Principal crops )
3.3 Croping calendar
3.4 Financlal and technical aid . o
3.5 Work organization

Breeding

Recommandations and conclusions




' I) caveRAL

Engineering Corpuration in cooperation with the Haitian Govermment
and financed by USAID was started in Cayes Pla:l.n at the beginning
of August. ‘

In the past most of the inf‘rastruct;ure was bullt such as the .
diversion Dam on the Acul River upstream of Ducis, and the Main o
Canal, but there were practically no laterals constructed, making I

“ L The Dubreuil rehsbilitation project undertakm by the J.G. White .
n the systems less than fully operational.

n The aims of this project are very precise: = Rehabilitation of the
Dam and the deteriorated main canal, construction of additicnal
" laterals - In other words to set up an adequate and operational

irrigation system.

In the mean time the Agriculture Ssction started an agr'ioultural

survey in the area which will be served by the system as the first

Il stage of its program.
[ II) PROJECT AREA

5
i

The project area is approximately 2,300 ha (see Soils Mep)-and has |
9,350 inhebitants, (see SNEM Bensers 1972) an averaege of 0.25ha/inhabitent. :

II.I - A list of the farms, population irﬁgoble area in each of them
is contained within the Interin Report.

WORK : .

This survey was made in August - September 19‘76 on 10% of‘ ftho ‘popula-
tion. "l'ho following ia a awmary of this atudy. o




Yrre pearemt

ooyt i

1
|

'

A.- IDENTIFICATION OF THE FARMERS

1.1 Ags

Age " No of ' % Category
Farmers
0 - 3 © 0.3 Very young
2l - 40 al15 34.1 Young
4 - &0 423 45,3 Old
61' - 80 186 19.5 Very old
el - 100 8 0.8 Very old
TOTAL 935 100 -
1.2 Matrimonial Conditions
Matrimonial Number of ’
. Conditions’ People %
Maried 275 29.6
. Common Law .
‘ Mariage 430 46.9

Widowers

Bachelors




IIT.-2 LAND TENURE

S Agricul turel development has been held Up by the fragmentation of the

v - _ land. The parcels are very small, from 0.5 to 1 ha. They are not

- [ o - " only very small but frequently not close to eagh other. The farmer usually
Occupies severel small tracts of (0.25 to 0.50) located in different 2

[ ' Places perhaps even in different habitations,

These small tracts may be of different origin:

[ | _ o a) Land of & property which comes from inheritance or sale.

ro b) Leased land.* R

”“; : o c) Metayage. | '

2.1= The farmer may be, owner, leaseholder or "Metayer",

: o 2.1- Total land used: )
- S 963.61 ha (an average of 1.03 ha/farmer)

2.2~ Size and number of farms

E

Siza of farms No. of farms %

Farms of 0.50 carreau 1.111 71.08

Farms of 0.50 to 0.99

o8N -ea g ae
es as ee Jus
se 26 an feo
% eo e L[]

carreau 269 17.21
1
; * Farms of 1 to 1.49 : : :
127 8.13

carreau

Farms of 1.5 to 2
carreaux

Farms of more than 2
¢ carreaux




':I.e heavy for the farmer. That is why the farmer have difficulties to

2.3 Total area irrigated
(ha) 270-16 0 00 0080 00COSPOSOSELPOSTS m

. 2.4 Total area without irrigation

(ha) eea.as 7%

2.5 Current land used

leasedlﬁnd----..-(ha) 57'48 " e e ev et EOCOITVTIERDS 50%%
metayaga ..--..-..(ha) 167045 ----.-o-o.o.-..---.17-38%
Owner---.-.--.-‘...(ha) 738.68 -o.--...c-ccc----d.76.66%'.

The size of the farms is generally very small and the introduction of
better crop production is particularly difficult. The wvulgarisation,

the credit and buying the inputs can be aepplied only through agricultural
groups. Fomation and extension of development is indicated if this
will help in grouping the land and developing a cooperative spirit

among small farmers.

Because of farming condition, land may not belong to the person working.
on it, the grouping of land is difficult in the matayage and leasing

system.
AGRICULTURE

‘Even a good

The main agricultural problem is the ladk of irrigation.
credit program may be unsuccessful without this factor of production.

Fertilizers, chemicals, imported seeds, must be used carefully where
there is no irrigation. Prices of inputs are more than double, which

reimburse the loans after planting of com and beane.. o

e e L e SN e et A




during long droughts where precipitation is scarca and irregular, it
1" . is not worth using total input regularly.

3.1 Area Activities

Ouring the survey on 935 persons questioned, 880 (95%) do farm work
and the rest have other activities such as handicrafts, peddling etec.,

however the economy o this area is essentially based on agriculture.

3.2 Princigal Crops '

Two (2) crops - seasonal crops — are dominant in the area. Corn and

SO,

Sorgho. Red beans comass in second because it requires special
conditions. Sweet potatoes, manioc, tayo are in association as an
insurance craop for local consumption.

i 3.3 Crops Calendar

Several types of local corn are used for the lst season February -~ March
to July - August. Sorgho comes in ~second season August - September to
January = February immediately after the corn.

Red beans are cultivated during the rainy season.




e

Ry

CROP CALENDAR (CORN — SORGHO — BEAN — SWEET PO

TATO)
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"day. Sometimes the laborer comes back in the.aftarnoqn and works

3.4 Technical and Financial Aid

Credit: For 10 years IDAI has had a program of agricultural credit
£ help the small producer and also for development of agriculture k
in the erea. Some farmers in order to cbtain a loan - individually
slgn a contract for the corm and bean planting which will be
reimbursed after harvesting the crop.

Introducing new Species

The introduction of the new species of hybrid corn, Pioneer X 304 B = g
X 304 A (3 months) and using a new cropping system with a good season,

should have such results that will create an optimistic climate for
the small farmers.

Cultural Practices

3 Y Ty e G e o

Generally culturel practices are rather poor. The tools used - in spite
of efforts made by IDAI - are the hoe, the machete and the serpette. 1
Only 17% of the farmers out of 88% which received financial aid from §
IDAI, used the plough, pulled by animal® traction. “

3.5 Work Organization

The agricultural work is organized differently depending of the plan-
tation. On the small tracts of 1/16 to 2/16 of carreau, the farmer
uses family labor. On larger surface he uses paid labor.

Theorically a laborer works S hours per day bﬁt actually the work day
lasts only 4 hours from 7. AM. to 11 AM. Cost of labor varies between

$ 0.30 and $ 0.40 per day depending of the season. In the area were

rice is cultivated, like Massé and Torbeck wages reache $ 0.50. per




Prices increaseo

from 2:30 to 5 PM, in this case he then’ receives half of the wage . * ‘
mentioned abova. '

3.6 Cost of Crons

Cost of crops vardes depenting of the perdiod of tha year and climate.
"hile tha cost of com by container: (marmite) was$0.35 inNovenber in ‘
Berault and Bols Landry area, the price was double 3 months later.

After long dryness with tha lack of crops the prices go up and usually
the Govermment has to intcrveno.

In the Ducis markol whers the majordty of crops is sold the following
prices wors roported durdng the month of Septembor.

COM ¢ ¢ ¢ ¢ o ¢ o e o 0o o004 0 $0.60
Red DBEAS: « o « « o s o o o s s s o 1.00
Black bEANS « « ¢ ¢ o ¢ s o o ¢ s » 1,10
Rice hulled (local typc) « « o o o » 1.20
Sorgho unhulled (assistte) « « « « « 0,35
Egg (undt) v o o ¢ ¢ e o 0 v e s o« 0.05
Beof 1+ v o ¢ o ¢ ¢ o0 00 0o s o 1,00 : S
POXK /o ¢ ¢ v o o0 s e e v 0 0ses 1.20

Price increases.of agriculture productsare obvious. Although cost for
production is high, becausae of high cost of inputs and labor but the

benefits from production ‘are :chvious....:..




,Fe!'bilizer teading (2)

) — gy B oo BN e | - o s
YIELD ESTLATE FC] T0 veras {1972 6 1975)
1975 1972
Crop: Local Red beons (2 months 1/2) Crcp: Local Red beans (2 months 1/2)

Improved cultural practices

Vith irrigation, fertilizer, chemicals
Ploughing with animal traction
Yield: 1209 kg/ha (451 cans)

Estimate value in Gourdes:
: ;061 x @. 5.00 » ¢f. 2.305.00

Item of expenscs: '

Tnputs:cSsids 80 kg x @ 3120 eeew o o o = @ 256.00

Fritilizer 100 kg x @ 1.50 . & o= 150.00
Irr'igatim--.........ﬂ 12.09

. Chanricals (2)- e & & o ¢ o e & s B 40.03

: : - o ¢. £53.60

Lénd preparation enimat traction « .+ o . . 15000
Weeding, Seeds . . oo efesiiee s u oo 6000

w dXYlﬂg, tz‘anajmatim « o o o @

Wdeﬁ 1&'5 Ll - L L ] . . - ® L e L [ ] -
. - ) mTN. L] L ] > & L ] L e e L ] . [ 3 - ¢Q 916.

Direct Benefits: 2.305.00 — 916.30 . . . . {.1333.70

Improved cultural practices

Yiith irrigation, fertilizer, chemicals
Floughing wvith enimal trection
vield: 1200 kg/ha (451 cens)

Estimate value in Gourdecs: )
4&- X ¢o 2085 - ¢- 1.31:‘085

Item of expen.,es.

Inputs:: Seeds 80 kg x ¢1 25 . e ..« m@/1r00.C
Fertilizer 100 (b X g 072 ¢ ¢« ¢ o ™ 72.¢
Inﬂ.gatim e & e &4 ® ® » ® ¢ o 0o ¢ o = 12.C
Chenicals (2) e e @ o o o o o & a.C
Chedcal for Seeds 5 o6 0 @ o ¢ o o s = \-5_:.'0;'

: : “o d)go&

Q.llturalprac’cice --j-ooo-ono.

msts-‘cno..o.o.'-.-oio'-o

Contingencies w’ e e e e e

ce. 89
TOTA!- ¢ @ s s & @€ o e & & o o “. %.
Direct benefits: 1.313.85 - 540.10 . . @ 773.%




.

When comparing losses and benefits for these two years we will note -
. that direct benefits in 1976 were higher than 1572. This is becauss

the increase of price for the beans was higher than the ratio of Rfi;
inputs and labor for the period.

The income per one gourde of investment respectively 2.5 and 2. 4.

YIELD FOR SOME CROPS

o R e

Crops Traditional cultural | Improved cultural
practices per kg/ha practices per kg/ha

Corm 800 3000

Rice 1200 2500

Beans 700 1200

III.4 CATTLE

The agricultural practices, of raising cattle are based on tradition.
There is no specific grazing area and the animal is attached with
a rope to a picket. .

-The survey indicates that there are:

DONKEYS « « v « o ¢ o v o o & o . 1,142 ; ‘ : '
Goat s [ ] L ] [ ] L] [ ] L] [ ] L] [ ] L] L] [ ] L) L] L[] * 376

FOWl ..---.‘.-’.o.--...4,4m.'f»‘vl
Hogs ‘



IXI.S5 RECOMMENDATIONS AND CONCLUSIONS

.,

A community development project ‘to be successful must have as principal - .
aim the socio-economic promotion of the rural communities. Therefore :
the human factor is essential in the developméﬁt process. This can
be accomplished by motivation and real participation of the farmers.

Several methods were used in the past to achieve this objective,

grouping of different farmers, or formation of groups on a pre-
established pattern. These mathods were usually lost in an administrative
shuffle.

é
The cooperative seems to be the best way to motivate the farmers. The

notion of a cooperative interests the farmers.

A program of agricultural credit, technical assistance using selected
local seeds can be done with the unit in each community.
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PRO! AND CONCLUSIONS

9.1 Personnel - Counterparts

The project is still short 5 Agronomes who were to be assigned for
duty starting November 1, 1976, In addition, oongiderable
absenteeism -has ooourred among DARNDR personnel assigned to the
project dus to illness, trips to Port-—au-Prince, eto. Targoted
project objectives projeoted earlier must be revised due to these
personnel shortages. It is suggested that DARNDR oonsider the
establishment of a personnel pool from whiob nserveb may be drawn
t$0 oover substitute requirements for long term absences and
personnel shortages.

- 9¢2 _Equipment Breakdowns

It has been projeot experience that after approximately 2 moﬁ‘tha

of operations some 20% of the over-the-road equipment will be

in the shop for repairs on any given daye. This equipment, trucks
and persomnel transportation, normally makes one round trip per
working day between Cayes and the projeot, plus normal usage within
the projeot areae Drivers are required to hold speeds a‘b\reasonablo
levels for road oondition and not under any oonditions to exceed

40 KPH.

The extremely high level of maintenance oost is primarily an effect
of bad road oonditions leading into the project areas, Within the
project oonsiderable road improvement has been inoluded in the work
program, and as these are not main roads, speeds are held ai even
a lower level,




A very oonsiderable savings in projeot funds, estimatod at $700-800
per month could be realized if the main roads received even a modioum
of maintenanoce.

It is recommended that TPTC be requested to have a road = grader

work both the main ooastal road and primary roads leading to lLevy
and Duois on at least a monthly basis. This will not only benefit
Dubreuil projeoct vehioles but commeroial traffic as well. y

9+3 Sooio= Psychologiocal Barrier

Taxes ocolleoted from water users are not currently awailable for
administration by Irrigation Distriots. To achieve a moderately
high degree of autonomy, the Dubreuil Irrigation Distriot will
neocessarily need the authority to assess, colleot, and disburse
water-use revenues. Without the assuranoce that the Distriot will
have this authority, some skeptioism exists among farm leaders as
to just ,how much oontrol local people will have over Distriot
operationse This situation presents a psychological Yarrier which
hinders all ~ out partioipation in the organizational process.

It is recommended that policy changes be effeoted as soon as
possible to give irrigation distriots ocontrol over water use revenues
and that this poli‘oy change be made publioc at the earliest possible
moment e '
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224 _Financial

Delays enoountered in project funding and authority of looally
based DARNDR personnel to prooeed with Dubreuil project rehabili-
tation postponed the start of the project until August 12, 1976,
Augmentation of the original $20,000 grant hty USAID (available
August 12) with $100,000 Title I money did not ooour until late
October,

Project aotivities were, of course, geared to the availability of
operating funds. The planned rate of spending will exhaust -
available funds by late April 1977. It is recommended that early
arrangements be made for additional inorements of Title I funds,
If an early target date for allocation of such additional funds
is not established, projected expansion of project activities

can not be inplomontgd.

Tables 9.4 and 9.4=1 m monthly projeot finanoial recapitulations.

i "




DUBRSUIL RHSILITATICH FROJSCT

FINANCIAL SITUATION

- August 1676 September 1976 Expenses occured Total
L - ' g on 20/9/76 Expenses

‘1o~ Saleriés laborers 8508.60 ©C §1,603.80 T - - - g, 112.40 .
DUEREUTL IRRICATION DISTRTCT T N =
 2.— “Boldings for Dubreuil Ir*:n.a'a.tlon : : . o RN

7 District _ . $135.80 8§ 524.60 - T8 660440
G) ESCIRET: ’ ' . ) - L - i
- 3e= 8Small equirments and furnlshinr 3 35. $ '735.90 e T T
4= . Parts for vehicles — ma:mtenance - o g s ST ) LT e
‘ Gasoline and lumcant . - Y 2.60 )

)-mcnmnm COSTS : T _ S L :
Se~ BRent storercom $§ 20.00 R : o

6o~ Office supplies ' . .
»l)‘casamvmcs: T - . -

- B ,cASHINBANK............................. s 15123]-!54 | B S "4.3‘:.\..‘.? :
o mCASF....o-onoo.o.on.ooo...ono-...... 20.60

mm -OIT &.‘m........Q...."...........‘.... u 1;&22251&

L]
]




: D/J.G. WEITE |
m DB REHABILITATION IE DUBREULL . Table ~ 9.4-1

. : -
- - — — et e~ - - - - - - .

srm;'rlon D=S D’IPEIS:’S PJ POSTE AU 3} OCTOLR2 19‘16

 PEESOITEL - - - : - : .
1) Sal:ires & Inc.e:mités personnel spéc:.allsé...................u..u........-.........US 3 3;510;& v »
2) Salaire )Ka.:m—d'oenvre non spéciall..ée.............u.-......u....“..n..........-.. 1.036.” ,

DISTRICT DIRRICATION DUZETTIL . S S
3) Retemes pour n:.stnct d'Irrirrahon Duoreuil.;....................;................... ) 2,052, |
 8)UTPETANT - OUTILIAGE & FOTRNTTURES. .- . .o e T :

"4) Petits Squipements & oUtillageSeesesssesesssesensssssssnnsecrsssnsiassnasasseevonssas 14304470 B
5) Transport et m.nu‘tention........3.......‘...'.....‘..........'..............-'-..‘.'......... .7 8400
6) Rép-ration & entretien véhlcules.........................................-............ N : 62..36 s

1.) ) Carburant & lu'bglflaut.................u.u........u..’...u...........u.-..u....u 1'694.092 ) o

CONSTRUCTION .7 - LT ) B - -

8) l!atérla.\m peour cons‘truc..lon....u............................uu............o....... i 1.046.70 . o

'PRATS GESERAUX DE FONCTIOI:EITNT ' . . s -

w * PR

) l‘)yer dél)otoooo.ooooooooc.oooooo;nvonoooaocooo;oooo.oo-.c.o;ooocoooo-.ooooc;oooooooo. c . 2°.m

10) Ponrnitures de bureau.....u.un.......u.u.........--..........-......,....u-u... . . 36?.? -- 

11) h'ais postaux et télégra::nc.........u.................-..........-......cu.........

, . ' “g0r AL |
: 7 sIvoktiow-Fnma NCIERE AU } 30 OCTOEEE 1976 -

CASH EI BAIICS]E....QI'..Q.USIS 102.731.46
S ) CASH Bl CAISO eccsracecon - 45014,_
TOTAL DISFOITBLEssessesssUS $ 102.777:60
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" 9.5 Transportation

The nuaber of available DARNDR and ATD supplied vehioles supporting
the project is not adequate to provide the necessary mobility for
personnel working on the organizational aspeots of the projeot.
Additional available transport would fascilitate aoceleration of
organigational work and training. It is recommended that DARNDR
immediately authorize, in writing, purchase of 6 motorlzed tra.il
bikes from project funds,

946 Division of Authority = Rosponsibility

Some confusion is being experienced Yy locally baged DARNDR
personnel concerning whioh decisions rolated to the project can
be made locally and which decisions need DARNDR (Damiens) author-—
izationse Also there is a need for clarifying the respective
responsibilities and authorities of DARNDR, USAID and J.Ge Whitee
It is recommended that DARNDR and USAID prepare a Joint polioy
Bta.temen‘§ ag soon as possible to serve as 'guid.;lines for field
personnele This action will inorease efficiené'w of personnel and
speed up projeot operationse




L

s trn e

e ey e A mﬂam’\

1 Gewoler

4 Quuotar

| aid

10 en

-
A

9-
C

20 ..ovener

‘
4

G

acceiveaw Ivow it

Polox

- . - . . . . . ..
. . P T SRR - . . N
G .xu.\\.__uu Lok ‘-.J.ﬁ-.u [YRAPRONY o4 .\Jl\\J..L P

ol ti.dle

BRI

dilvosa ot Jondens id Las Coyos the

. Tolliowins ilers:

Leader Deawing sod, courdate

~

QI

. . e C.
veet e T e
T i e claeatiis

LOLIOe,; ce

e e e e e I T S
. SOLLA'C ;.’.‘uu..'v.-bu’).v.‘, 4] :.Lu‘-(, (RS I NRAS SN X o P ¢
)
‘ . Uails WaAlUe

Ocvl Laeil, ks

watladaas ]

. L IR - et e .
U u()w..'\.;: PeSd, . L

e ‘;::1... v

UL S

LA PR R o wLed oL
3(. .x...b_.-.;,, ‘Jl\) Lo L

oovalel Gy

ol LG

SRR . - o
Sl d L - . A
IO VL CPRRU RREPTCHR4] (.J wilesi,.

- . . ry

a11ca o

Cledy IVEOLIGG, 5 sellouws, Ciisoido (Jb;ug~5u;gj

FSH VI AR I ¥




T Decembor 1976

Drought to L2s Cayes office by Don Cwneron
2 ca ilandlevels, loche typel

Itenn supplied by AID
1 ea Lovol, solf-loveliiy; WILD '
1 ea Iripod, extension log, wood constrﬁotion,
- (goen with ahove level),
ea Kangjo Poles, gtieel 8 ft.
ea Level Rods Frisco, Lietrio
oa Rules, foldingz, ccrpenter, motric
0a Chaing Surveyors, 30 moter, heavy duty,
*with roeecl.

1 ez Tapo, non-metallic, woven, 30 meter

Itoms supplied by Waito Engineoring Corporaiion

1 e Transit, Gurley with wood %4ripod
cu Yapc, Stenley, Steol, 30 meter
o Firgt Aid kits, small
ea Vise = Grip irench (siolen)
ea Fencil Shiapener, Giant

ea Stapling lachine

ea ‘Mriangles 45° and 30° - GO°
ea Planimoter ' '
ea Seine, fisl, miumow 4' x 8¢
0a liand-dip ner (fish)

2

3

1

1

1

1 ea &' = Square
2 an.
1

1

1

7

oa lunch pails




Items supplied Ly Whito E;xginoerin;r‘Corpora.tidnz

1 oo Ica chost

DARIIDR  No,
1 ea Typewriter, portable n "
1 ea Bod, with 2 pillows " "
sot of linon, mubtress nd
rnogcuiito not .
et Jun, oleotirio " "

oo Neoding lomp
ca Tiro Iuaw
o gliovol

o Mail pouch with pad loclk:

HOR R e g

Iiigcellwicous Itong

3 ca Cherokees, Jeop
2 0a C = J5 Jeop

+ (uhove with tive tools ond jock)
1 ea 3/4 ton Pickeup Foal, fluwtbed
1 oo Dump Truck, Tuterusbional 3 cu.

ea Jictionawy, FMrcioh - Inglish, Larouone

0a Uralfbing Yable, Locully mude 4' x 8 foot

30
52
53




PROJET DE REHABILISATION DE
LES CAYES A

MATERIELS REGUS AU MAGASIN

. .

DUBREUIL

’ Le: 3 Décembro 3976 . R '
| Fouralsseur; .- R ARBXNDR '
. Rel. Letre do Voiture No: du - '
. Trensporteur: .... SRR
Kacture I | | vawsum
ow DETAILS Quantité Piix ’
Fiche de Usité .
Liviateon
" BROUETILES ' 50
DAMES rouges ( avec manches ) 3 30
i ENCLUMES ( étaux ) 2
VANNES d'irrigation - [
POMPI 4" 1
DAMVE 10




PROIH DE REHABILISATION DE DIIBBEIIII.
LES CAYES
MATERIELS REGUS AU MAGASIN |
1 . k
; | No.-1
- } ] |
| Le: _.3.Déaambra 1976 .
) !
| ! Fourpiseeur : .-.... . A BN D R
: . Rel. Lettre de Voiture No, du
! Treasporteur: .....
: _"————_——-—_—._—-—_—_-——-'_—'——-P——-'——_-________—_—-—___:
Factete VALRUR
' o DETAILS Quaniité Prix
Fiche de Unité .
Livistece .
197 {Malaxour pour héton"UILSON"3A0A 713171 1 .
f Appareil dlectrique X souder # HEBO5726 1
Pomupe de 2" + house 1
Pelles / manches longa 270
Pelles 3 manches ocouris 42
Piquois 150 |
Manohes pour pigquois 143
, 316 Cans de 5 gallons 9
Seaux en métal 15
i
b _.__xnmammhsm_ﬁ.zsxzwsn 223322 1 2
" " BI5E 232104 1 _ o
v ' " " " " AT 340677 1 |
‘ ‘ ' " " "w_oon ml1095§ 1




e
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| LES CAYES ‘

PROJET DE REHABILISATION DE DUBHEUII.

MATERIELS REGUS AU MAGASIN

Le: .3 Décombrs 1976 .

Fouroisseur ; .. - DARNDIR » .

. Ref, Lettre de Voiture No, du ' o
Transportevr : ...... '
e — e —— _———-—'—-——————-‘-"—_-'——_'?______———— ;
Racture : VALEUR )
ou DETAILS Quantits Prix :
Fiche de Unité ‘
Livrateon
No0,65106 | SMITH Compressor 45 C 1048 # 5446509 ]
(1] " . "nn 1054 # 5564535
IGOINES 4 |
SCIES a métaux ' 40 :
PwLLES a manches courts 12
HACHES 5 ,
MANCHES pour haches 18
BARRES a mino 12 '
JASSES b |
| |onen B ( vofes ) 4
Bioches 17 -
B0ITiS D'ACCWEOUdA h )
MASQUES pour soudeur 1
BOQUITTLES 9. '
e e eI I, — e = P




3

Brush and vegetative growth has been allowed to become established on the sides

of the main canal in masonry throughout its entire length.

Considerable amount of damage has been caused so the masonry canal in many
parts of the canal. The brush and weed growth will have to be removed and where

the mosonry is damaged, it will have to be repaired. ‘
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Section of Main Canal after clearing, note Side branks have had all vegetation:

stripped 2.5 meters on both sides of canal. Side wells' have not in this photo-

graph been repaired. .







Excavation of New Main Canal Section

AT e

Plastering Walls of Repaired Section of Main Canal







Non - functional diversion gates from Main to Secondary canal.
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