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1.0 INTRODUCIION

The Republic of Haiti is part of the island of Hispaniola, whioh is
looated about 700 miles southeast of Florida between the islands of
Cuba and Puerto Rico. It lies between latitudes 17039' and 20° north
and longitudes 68°20" and 74030' west. Hispaniola is the secord lar-
gest island in the greater Antilles. Haiti oocupies the western third
of the island; the eastern two~thirds is the Dominioan Republio.

Haiti is shaped roughly like a horseshoe with two prominent peninsuleas
enolosing a large bay that opens to the northwest in the direction of
Cuba. 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 principal mountain chains. The Magsif du Nord forme the north-
east peninsula. To the southeast lie Montagnes Noires followed by the
Chafne des Matheux. The Méasif de la Selle, with the highest peek

in the Republic at 9400 feet (2860 meters) is looated in the southeast.
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 l'Artibonite between the Mone-
tagnes Noires and the Gulf de la (onava, *‘he Plaine du Cul de Sao
divides the country into the two peninsulas.



The Riviére de 1'Artibonite is Haiti's only major river. A dam at
Peligre ocontrols flooding, supplies a constant source of irrigation
water for the Artibonite Valley and hydro—eleotrioc power for the
capital oity of Port-au—-Prince. Many other rivers of shorter length
rise in the mountains, but most are seasonal or lose the greater pOX™

tion of their flow volume through percolation 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 inhabi-—

tants.

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-omployed fami=
ly workers farming a family holdimng of less than one hectare of land.
The continued fragmenting of land ownership from the colonial period
to the present time has resulted in drastioc change in cropping pat~
terns, Where formerly oash crobs such as sugar and ocoffee requiring
large tracts for effioient produrc¢ion were grown, the breaking up of
the large colonial estates to small individual plots has oreated a
small farmer who produces for personal oonsumption and barter, 'his
in turn has resulted in almost a total loss of the export trade whioch

had made Haiti the most prosperous ef all of France's dolonies.

During the ocolonial period numerocus irrigation systemg were oonstruoted
whioh served single estates (habitations) and in several areas joint

offorts created large irrigation distriots.



l.1 Authorizotion

On, Octobor 22, 1975, whe Asoncy for International Development,
Wushingioa, D.C, entered into a contract with The J.G. Vhite
Engineering Corporation for consulting services in oconueotion
with three projectis in Haiti,
WIASK A" Dubreuil Irrigation Systom Rehabilitation:
nplementation of engineering and dosipn prepuorod by X.C.I.
WRASK B (1) Foasibility Roportl; Joan Rabel Irrigation Symtbtem.
A preliminary engincoring study ond o plan for rehobilitotion
of the Joan Rabel irrigation systom.

(2) Niehabilitation of the systom, if foasillo.

WPASK (" Pre—~feasibility report identifying ol least G000 hecturos
of irrigable land with syslems requiring rehabilitoation.
Tho areas to e screcuad Irom a list of priority projecto
provided to the coniructor froin USALD and the Government
of Itaiti.

This weport concerns ouly tiie LASK "A" portion of 1the contract; the

implenentvation of tho rehabilitation of the Dubreuil Irrigation

Systonm.

1.2 Curonolory

Field worl: waos steried in larch 1976 with soilo rescarch by Dre. luscell
Odell, e lteJe Lutti on a markotving survey, lir. Ilonry Gembala and

Ies Thomes Lyan ianvestigating the physical aspeois of the Dubreuil
Irrigosion Systom cad e Cell. Durgott, Jre. identifying local

leadorslip in tho wroo.



Dre Roger Pecbles, Geohyrologist started his studies at Dubreuil

in lay, completing his assigument by the end of August.

Actual construotion work of the rehabilitation of the Dubreuil

systen started 12 August 1976.



1.3 Historic Background

The French seltlers, long before 1745, used the Acul River water for
irrigation and as motive force for sugar cane factories. However, in 176l,
abarrago was established and they rcally reaped benefits from it for the
first time. Norcau de St. Fory in his book "Description de la Partie

Francaise 1'Ile de St. Domingue"™, reports on page 1280,

",.s that tho volume of water from this river passes entirely
into a goneral basin near Habitations le Duc and La IFerriere
and from there it leaves by two unegual oponings. The eactera
branch of the canal is divided inio ithree equal portions of
water for three sugarcane factories and four crushing mills

which were powercd by water.

"(1) At the Regaier sugar factory they wore irri-
gating 100 carrozux (129 hectares) of sugar
caae and had two crushing mills powered by

water from the main canal,.

#(2Y The Dubreuil sugar factory also had 100
carreaux of gugarcane uander irrigation and
hod two water powered crughing millse. This
Habitation gave up 2/5 of its water 1o another
which did not pay its subscription but used
the water {rom the canal for a fifth water

powered crughing mille

"(3) The Bodou sugar factory also had 100 carreaux
of sugarcane uader irrigation but did not

have a water powered crushing mill.



"The western branch of the canal had eleven equal
portions of 100 carrecaux each of sugarcane and each portion
had eleven factories of which only four had water powered
crushing millse. There were 14 Habitations on the loft
bank of the river which also received and used water from
the Acul River."

The Dubreuil irrigation projeot las boen restored several times; the
most recent being by Sarvice de la Cooperation Technique pour des
Ressourcos Hydrauliques (SCTRH) with assistance of American Foreign Aid,
and the project was torminated in 1962,



*

Table 1.3-1
VMAJOR EXPORTS FROM HAITI 1720-1957
Shovin in poundg (000's)

Sugar, refined |} Sugar, raw Cacao Coffee | Cutton ¢ Indigo
1720 1,400 21,000 0o 00 N.A, 1,200
1753 2,900 33,400 0o N.A, 1,390 1,690
1755 NJ.A. N.A, N.A, &, 905 1,520 N.A,
1767 51,500 72,000 150 15,600 2,530 2.070
1774 59, 100° £8, 400 157 29,00 3,58C0 1,890
1788 70G,200 93,200 N.A. 76,150 6,280 930
1789 48,000 93,000 N.A, 77,530 7,120 1,000
1791 70,000 93,000 150 68,200 6,290 950
1801 8,000 18,500 540 29,500 2,170 0.8
1622 00 653 3e2 35,118 892 00
1860 00 0o 1,582 51,00 689 00
1884 00 00 1,400 45,000 3,235 00
1880 00 00 2,730 £5,000 953 00
1820 0o 00 3,349 79,341 994 00
1946-36 (AV) 00 25,170 3,770 | 68,000 9,310 00
1952 00 64,800 3,800 63,000 2,200 00
1957 0o 48,660 3,200 35,000 500 00

% University of California
A. Cabon



le4 Acimowlcdroiments

CGrateful aclnowledgemonts for assistince and cooperation renderod
in preparation of this report e exteuded to:
Lenbers of tho Hinistry of Asrioculture, Natural Resources,
und Tural Dovelopmont (DARLDR);
Fersoiniel of the Agency for Intoernatitnal Dovelopmentd
(U3AID) 1" ssion to Haiti;
Other Officials of the Government of the Repullic of Iuiti
and Internatioanl Agencios.
Eng. Leonce Kdouord, Dirocior of Division of Irrigution and
Alex Louis Panis, Coordinateur Zone du Sud and Diroctor Uivision
herioulturo (DaRNil) appointed the following pewsont.l to Le
assirmed 1o the Dubreuwil Nohubilitabtion ¥rojoct:
Willima Tinuer, Mox fondosir, Jose Burthelemy, Thilippe Lwaour,
Xooul Pievre-Louig, ilughos Blen—iimd, Guillowne Josaphat, Charity
Joean, reisor Josepl, iorva (/Lu-"'lon, Trity llepis

e Buowird wlso assimed I, Iwivz Hivoso, Bagincer lIrrijgation

ervice (wiki.) as Projoct Coordinstor for materials ond equipment
firom DAL
Pho Jll. Widte BEngincering Corporation team edvising in the field

worlk inclunod:

Wels Cumoron, Projeoct lVonugor

Menry Gemboada, Irrigation Bagineer~irosion Control
Dre Russell Odell, Aggronoi! ‘st and Soils Scientist

Dre Rede Fulbi, An-lculturui Boonomist

1

Dr., Ropor Faebles, Geo-liydrologist


http:Intntio.il

1co Burgott criocultural Ixtensionis
Claronce Burygett, Agrioultural Extensionist

Taomas iyan, Topogsrapher
Josenh Argo, Carltogsrapher,

ho hite towm would like o express particuleor appreciation to
the young men wssigned by DARNILR 4o the Dubreuil Projecte -heir
cooperation and dedicasion ig: outslbanding wid LARILE is Lo Ve

congravulated in producing men of this higi.l calier. With such

pergomiel dirccting thie project, succeus is assurod.

The cxpobriate members were wbly assisled Ly a group of uedicatod
Maiviwns in the Port—au~Prince office; uotably line liarie lladeleine

Price~Tiurs oand lire Joan-Clande de Vendegiocs.



2,0 FROJECT DESCRIPTION

2.1 Projeot Looation

The Dubreuil Irrigation System is looated i1 the Aoul River Besin,
which in turn is contained within the Cayes Plaine. The Cayes
Plain has an area of about 350 km2 and is within the Arrondissement

of Cayes, a division of the Departement du Sud.

2.2 Dopoription of Areca

Dubrouil is looated in the north western oorner of the Cayes Plain,
between the Aoul and Torbeck Rivers and its southern boundry is

the Bois Landry Road, see base mapy, FPlate 2,2-1

Looal topography varies from gently rolling in the north west

to quite flat in the southeast. The hills along tho north odge
of the plain are Eoosne Iimestones, argillite and some oconglo-—
merate. The alluvial f£ill is probably lying on Miocene marls
that are oxpomed in arease. The major soil types are highly onl=

oarous silt loams developed from these marls.

Abundant supplies of ground water are believed to exist in the
alluvial aquifers benoath Dubrevil. Although depth of f£ill is
unknown, it probably is sufficient to oontain lorge volums of
water. The alluvial beds dip rently seaward amnd, at lower elew-
vations in tho project area there is good pomsibility that o
deep well would flow at the surface. Floods reaching the dry
channel in the plain lose large volumns of water into thé
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gitreombod cnd moy provide lorge guontitios of water to the
alluviol agquifer « Obther sowrces rechorpgo to the acuifor are
infiltration of roin and pubzvrince dischor;o froﬁ tho linostones
thoet bordor and lie bencath the alluvial £ill, 16 is likely +thot
the mevere deforestotion of vhe upper watershed hes incrcesced
rates and volwms of storim runoff. The result is thot tho

mean discharso of the Acul River hos decrcased, Iloods haove

bocome severe and the river clauuicl on the plain hing becowe wigtobla.

2.3 Iroject Serviece Arca

Yne Projocy Sexrvice Arca is ghown on ihe base nop Flute 2,1-1.
Yne grass area indicoted in the E.C.I. weport was 2,344 hecloros
alid 1,165 hectares ws irrigavles Final survoys indicute 2,665 and

1,439 heciares wespectedly oz teing wore nearly correct.



30 FROJECT FEATURES AND REHABILITATION

3,1 Existing System

The existing Dubreuil Irrigation System is shown on base map, Plate 2el=le
The water is diverted from the Aocul River,'oarried through the main
canal and diptributed by the lateral system.

The Aoul River diversion dam is a oyolopean ogee gravity type, 60 M
long, 245 me high above the river bed and 13 M wide inoluding apron.
Appurtenant structures include: a right retaining wall 60 M long and
5HM hi@h; a left bank retaining wall 40 m long and 45 I high, a set
of twist walls to faoilitate sluiocing, a steel radinl eluica pgute

3¢5 M wide and 2 I high, and two reotansular steel irrigation gateos

The distribution system includes a main canal approximately 10 kilo-
motors long, 12 main laterals and sevoral pub- laterals totaling about
35 kilometerse The main cunal is lined for most of its length with
rubhble mosonry and has a design capacity of 4 M3/soo ot the headpste
and le5 M3/seo at the ende Some of the laterals have concrete linings

for short distancess Their capaéitibu vary from 150 to 1000 liters/soo.



J+2 Proposed System

The proposed system is shown on Plate 3.2-~ls Indiocated on the map
are thoge areas where rehabilitation work has started. The dates

shown on the laterals are estimated starting dateas.

The bagio concept of the rehabilitation of the Dubreuil Irrigation
System is one of self-help. All work on the system is being
performed by the inhabitants whose land will be benefitted. Their
slogan is 8 " We are building owr irrigation systom for our use "
Work hes been orgunized to be labor — intengive and to date only
the foilowing mechanical equipment is in use:

one transport truck - 3/4 ton

one dump truock - 5 ton

one concrete mixer - 1/2 yard.

Haul roads have been improved with some imported material from the
nearby river bed and with material removed from the main oanal, ie,
rock, gravel and sande All work is being performed by manual labor,

As noted on Plate 3.2-1, rehnbilitation work started 12 August 1976
at station 0 + 00, the diversion gatos of the main canal. Repairs
were made to the gntos themselves and clearing, oleaning operations

of the main canal oontinued down grides

At station O + 600 on 29 September oconstruotion was started for a
flume in the main cunal to over-pass the diffioult spring area to
station 1 + 003,



During the original construotion at 1760l and through numerous repairs
as late as 1962 this partioular section of the main oanal had been
left open, without masonry walls or bottom, allowing the spring water
to enter the main canal stream with ho method of control. Reasons
for this exception appear to have boen design and/or construotion

diffioulties rather than purposeful,

For two major reasons it is now felt that the spring flow must be
oontrolleds The most important for the general welfare of the inha=
bitants of the area is the faol that the spring (s) produce approximately
200 liter/seoond of clean potable water, a very valuable uasset any=-

where in Haitie Secondly, as this appreciable quantity of water enters
the main canal uncontrolled, there is no simple way to olome off the

flow at lower levels when irrigation is not needed or the oanals

require maintenance, With the river furnishing more water than nurrently

needeé for irrigation, the spring flow is surplus.

A flume or overpass has: been designed and construction is well under
way. Controlled flow oi river water will pass over the spring area
without co-mingling of the poluted river water with that of the springe.
The flow from the spring will be .diverted into a parallel cenal for
disposale For this, any of several methods cion be used. Re-ontry to
the main canal through suitable control structure; discharge into the
river; or oonstiruotion of a reservoir and pipelineg tc furnish nearly
villages with potable walere The third method is to be prefoerred and
local groups are cwrrently dipoussing ways and means to finance this
scheme, as funding is not available from the Dubreuil Irrigation Projeote
Photographs of consiruotion operations in the spring area are contained

in this report.



Scheduling of congiruction work has pormiitod daily usc of the canal
system after the work day endsg at 1500 hours. Irripgation water is
algo available throuchout tho weekends and on legal holidays. So far

the farmner has not been adversely sffeciod by the canal rehabilitatione

Clearing of conael banks has been curried out in three giases. The
firgt rough clearing permiis survey crews to work, the socond cutting
removes all vogetation within 2 1/2 Il of the cunal burk on either

sido. The third cleariug operation is the grubling of roots to provent
rogrowth and final leveling of the clear areaz. Photographs of thig

operction are presentod in the ‘woport.

Othoer crows work within ihe cuinl vropery, and in the case of masonry
canulg, remove vegetabtive growth sprouting from mortar jointse. 'These
crews ore followed vy masons who poinit-up mortar joints wnd make

roquired ropalirs.

It had been cipected thirt congiderable objeciions would we oncounteroed
by the clecring crows ws tuey cut o 2 1/2 mever swath on both gides
of she canalse Luch -of thig strivy wos eing cropped ciad o goodly mun
ber of fruit trcos were within the erea 1o be cleared. Frior contact
with the formers affocted, with poins-icking explanations of vhy

tho clercring wos recuired all bud clininated any serious piroblemd,
Coopexaticn betwoe:n work = crews cand formers, in allowing cros aud
fruite Yo ripen wnd Lo harvesied was in lorge part insitrunental in

tho trouvle iree opcroiion,



PROJET DE DUBREUIL

" RESEAU DE DISTRIBUTION PREVU
o

—

4,

7277,/ as sue

-

s

H

H

. . e )
: rae Senn 2ONNT Lhl
° -'-v-: " camet ¥

- i

.

=

s

H

-

H

H

tgavitine wonl 3TASTE
-H ow LAY se.3. 0 XTI L s viset 7
. ’;/ o—v. —» CANAUX DIRRIGATION
J 7 : 4 ————-» COURS DEAV
] - -
: : LS — ROUTES PRINCIPALLS
= - -
e v o I RMOUTES DE PENETRATION
H >
E t": ~—>—— > DRAINS Ot SURFACE PREIVU
) /
+—»—_—+» NOUVEAUX CANAUX
o'IRmIGATION
see [ seg ‘t“ 7T ;ua
- _aCmaian. — s
- e e

e PRLAMCHE 3.2-0 .



343 Construction Materials

An operation to obtain rocks, (mravel and sund has been established
in the Aocul River bed near Duois. This looation was selected ns
hoaving abundant material, easy aocess by truok and centrally looated
to the pevoral work orens. As all wauhing! soreening and ¢rading is

manual, movement to a now location when required is very simples

Three orews working in the woshing, screening of aggregate material
plus loading of cobble rook for masonry have been able to stock—
pile material chead of the construotion -crews. There will be no

diffioulty in mointaining this lead.

The quality ' of sand and (rave! is good and the washing proceps has
removed rlmost all deleterious mntericle The mortar and oconcrete

in use is of excellent strength.

3.4 Manpower and Equipment

All direot project personnel lhave boen employed from the erea. Only
those people furnisghed by DARUDR, are from outside the project area,
these will be noted in the following labor break-—down,

Laborers
Are paid ot tho G,0., establighed minimwn rate of 1430
per 8 hour doye It hus been found by cwreful oheoking
that tho averanse laborer will excoed 4 M3/aay of

goneral excavatione.



Magonsg
Are paid aocording to ability and are olassified by

their foremane The chief mason for thé project receives
$ 5.00 per 8 hour day. Apprentice masons are paid at
laborer's rates. The project has furnished most of the
hand tools for the masons, ie, itrowels and rock hammers,
ag moat of these men are fafmers and lack the proper

tools for their part-time trade.

Carpenters

At the writing of this report, three ocarpenters, were
working part~time on the projeot. Their work is
contracted, by negotiation, wiit by unit. They supply
tools and helpers. HMaterial is furnished by the projeocte

Truck Drivors
One driver was transferred from Damiens,the othor 2 are

men from the area. They are paid monthly salaries and
are expeoted when required, to work over the normal

8 hours per day without overtime pay.

Mechanics
One G.0.Ils employed mechanic is available to the projeot

part-time. He ip paid a monthly salary.

Office Employeos
None employed at present by the project. Ocoasional uge

ig made of DARIDR personnel on an overtime basis.




Professional Employees

Engineers, surveyors, agronomes, sociologists extension
workers, etce are furnished by DAMNDR, They are paid

a monthly salary by DARNDR and receive in addition over—
time payments from project funds. The exaot amount of
{the individual overtime payments had not been determired

at the time of the report writing.

Equi pmont
Presently assigmned to the Dubreuil project are the following

items of mechanioal equipment ¢
1 Dump truck = 5 ton
1 Platform truck - 3/4 ton
1 oonorete mixer — 1/2 yard
1 oir compressor = without tools.
3 Cherokee Jeeps =~ persomnel oarriers
2 CJ -~ 5 Jeeps =~ persomnel ocarriers

3,5 Supervigion of Work

All projeot aotivities are under the direot and cupable supervision of
DARIIDR persomnel, At the present time the following professionals are
working part or full time on the project :

William Tdmmer DBusiness Munager (1004 of time devote to
Store Keeper (50;5) pro ject)
Max Mondesir Agroncme~Coordinateur  (504)

Jose Barthelemy Ingineer (504%)



Philippe Lamour Ingineer (1004)

Raoul Pierre-Louis Ingineer (100%)
lughes Bien-Aime Ingineer (100;%)
Guillaume Josaphat Surveyor (507)
Charity Jean Agronome (100%)
Mentor Joseph Agronome (50’,16

Speoialistos

Nerva Cossion (Cooperative and Rural Development) (50;%)

Fritz Regis  (Agrioultural Technician) (50/5)
Water Magters Smith Adonis (257

Ditoh Rider: William Claude (100,3)
lecanicien (50/)
Chauffeur: Joan lionet Lafranche (100,%)

These able professional people are advised by membors of the J.Ge White
teum, whose method is molely to sugpest and advise. Contaot with and
orders to the work crews remains a function of DARIDR personnel. VWhite
employees pass by work sites with frequency, attend all organizational
. meetings posesille and are close enouch to all phases of the project to
be able to render proper advioce and muyestions, however all efforts

are being made to maintain a low profile of the American presence.

3.6 Cash Ware poyment to Laborers

All laborers, with ‘the exception 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 contribution to the
irrigation district.
1l day's free contribution by the laborer to

the project.

Great effort was made by the rural sociologists in their many meetings
with the farmers of the Dubreuil area to omphasize the exact division
of time and payment. The possible suggestion that labor was being paid
3 days wages for 5 days work was carefully but firmly suppressed.

3461 Food Propram

Baged upon previous suocessful experiences in Haiti, a free lunch pro=

gram was introducod into the Dubreuil project.

The average inhabitant of ‘the area employed on the projeot rises before
dawn., If reagonably prosperous, he may have a small meal usually
conpigting of sweetened coffee and a piece of bread., He then walks,

a congiderable distance, which might well be 5 t¢ 10 kilometers to the
work site. This person will then work at manual-labor until the noon
rest periods Again, if he can afford it, he may purohase'a bit of
brewl and perhaps an avooado for his noon—day meal. The one reasoﬁuble
meal of the day is eaben upon his return home at the end of the work
daye

The free lunch progran wus established as an experiment shorily after
the start-up of the Dubreuil project. A number of ocooks, usually 1 per
20 laborers, vwore employed and o supply of food stuffs intended for

" Food for Work " and similar programs was obtained. Bach day at the
noon rest period, a meal is delivered to each work site. leals, for
the most part have consisted of corn meul (mais moulu) cooked with o0il



and spices, over this is poured a.sauve made of canned fish, again
highly spiceds The average serving is one half a kilogram of corn /U/é%%'?

meal (unoooked weight).

The first positive reaotion to the food program was recquests from
area inhabitants to be allowed to work on the project as unpaeid
volunteers in order to obtain a meal, A short trial with these
volunteers proved unsatifactory, as it was diffiocult to control mize

of work orews.and to identify regular workers.

An extremely ologse watch of worker productivity has been maintained

and it now seems apparont that the added calorio input has definitely
increasing the amouwnt of worker encrry. It is of course impossible

to point to any percentase inorease in an uwicontrolled exporiment
concerning humans because of the nunber of extranous effecting factors.
It may well be that the apperent effect of increased daily cnlories
is‘but an individual effort to maintain the daily meale. Continualion
of the food program showld provide a more definitive answer over a

period of months.

One factor is certain, worker mornle is high, and the food program

must receive much credit for this.



4,0 RESOQURCES AND AQGRICULTURE

ol GIOLOGY

The Coyes Plain is the largest coastal plain in the southern

peninsula. In the northern part of the Cayes Plain there ore small
igolated hills rising above the plain which consist of Eocene
limestones, argillite and some conglomerate. The alluvial till

is probably lying on liocene marls that wre exposed in some areas,

The hills are erosional reimants not covored by alluvion or are

small collines formed by uplift. The marine Quaternary formutions

are deposited with a pronounced seaward dip, penerally from 5° to

150 and ocan hoe seon in some siresun ohwwmels ( see photographic section).
The Quaternary deposils conbtain a large portion of cobbles and boulders
of limestone., A chonge in chorocter of the nediments cin he observed
in the Cayen Plain where the coarse gravel of the plain grodeno into

olay and then to peaty marl in the swomps adjacent to the asea,

The Acul River originates from a cavern of ocongiderable depth at the
foot of a oliff. Several lessor tributary sources feed the river
from the cavern souroce to the dam site. The water of both the Aoul
end its main tributery, the River Blanche is relatively olear and

clean,

The estimated dischmze of 2.0 I»'a3/uoo a3 given in the BeOel. report,
as compared with mezsurcncuts token from March 1976 to November 1976

this appear to be about 25%.high.

Recent flooding of the Aoul hos further eroded the western bank and
ondangrors both the wing wall of the dam and a number of housea along
the banke



This problem and the proposed solution are discussed in seolion 5.7,

4,11 Location of Suitable Constiruction Material

Ag mogt of the Dubrouil Irrigation System is within a very short heul
distance from the Acul River, the dry Led forms a readily accessable
source of nceded roclk, gravel wd sund. Grading, screening, washing
of councrote arngregate is completely manual, with thoe ouly equipment
in use being a dump truck for malerial transport. Should ony
particular material source we exhausted a move tovn new source is a

matier of lubor walking o few hundred meterg.

Lumber, nails, cement, reinforcing steel, etc. are locally available
in Les Cayes. The required turn~out gates have been ordered from

UeSe BOUrcCSe



4.2 Climate

4,24 General

Haiti is located from 18° to 20° north of the equator on the westem
one~third of Hispaniola, the central one of the four Greater Antilles
islands. Haiti has a subtropical climate, except arsas above 800 meters
elevation and especially mountains with elevations of 1,800 to 2,681 meters
which have a cooler, temperate climate.

4.221 Rainfall

In Haiti, the amount of rainfall is influenced primarily by altitude
and exposurse in relation to preveiling winds. The average annual reinfall
renges from 40 on (16 inches) at Baie de Henne and 56 on (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 452).

Four different meteorological conditlons influence rainfall during the
year. From April to June, the northeast trade winds come in over the wamm
ocean laden with moisture, As the air is diverted upward over land, it
cools and condenses to produce rain. As rain clouds move southwest over
land, they gradually lose their moisture. Therefore, the highest peaks
and northeasterm sides of mountain ranges receive the most reinfell, and
the southwest sides of mountain ranges and 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 (Table 4.2-1). During
other months, reinfall is caused by disturbances which are called easterly
wavas that are assocliated with changes in barometric pressure and the passage
of warm fronts. From August to November, gyclones occasionally bring rain,
but they ars 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 peninsulas,
which usually receive their maximum monthly reinfall during October or

November.

Inadequate rainfall limits crop production in some areas throughout the
year and 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 Technique Intégyrés", Secrétariat Générel,
Organisation des Etats Américains, Washington, D.C., 1972,



TABLE 4.2-1

AVERAGE MONTHLY AND ANNUAL PRECIPITATION AT SELECTED STATIONS (Ref, 1)

DEPARTMENT

AND STATION

MNORTHUEST

¥5le St. Nicolas

Jean Rabel

Port-de-Paix

NOSTH

Cap Hajitien

Valliéres

CENTRAL
Gonzives

Carmn Pervrin
Saut Mathurine

Jérémie

Les Anglais

AVERAGE

ALT O
(m)

10
=8
5

3N
a8n

MONTHS
J F M A A J J A S a] N 0
on ©on o oM em C©cn On om. On Ccm cm oOm
2 a4 3 5 5 5 3 4 5 7 10 a
? <] ? 8 12 9 a4 3 9 9 15 8
12 a8 5 S} 9 5] ? 29 12 12 19 13
12 11 9 1N 14 ° 3 6 10 22 23 19
8 7 11 3@ 229 22 23 28 24 19 1a
- 1 1 3 9 9 8 6 9 6 2 1
1 3 a l1la 22 22 1a 19 29 10 & 1
2 a 5 9 15 12 8 12 19 8 7 3
1 2 a 9 15 6 5 @ 12 13 5 1
3 3 7 e 14 7 7 12 1a 13 7 3
2 5 9 l1la 29 15 15 20 18 19 10 a
2 a 65 22 3¢ 22 25 38 28 27 9 2
3 a 8 17 22 10 9 15 15 17 ? a
2 2 3 5 8 5 2 ] 6 8 5 3
3 3 8 9 1a 10 9 1a 115 28 6 5
8 ? 9 1la 25 1% 18 23 28 31 12 7
15 12 1la 25 3 25 17 17 38 33 8 1
? 9 1 2 30 22 13 20 25 38 23 10
1s 22 17 32 43 30 25 43 53 47 24 24
? 7 8 9 16 1 9 9 11 1a 17 11
6 5 a 9 1a a 21 9 1 17 8 6
6 S} 7 13 20 1la 112 15 17 19 12 ?

ANNUAL
TOTAL
om

59
95
120

153
222

55
145

o5
84
10
170
231
131
55

124
191
249

374
129
104

148

YeEARS

1916=35

1907-58

1931-59
1930-22

191~-aa
1925-a1

1924-43

193252
1924-5)
1952-£5
193%-£8
1938-51

1942-25
1952-£8



4.222 Air Humidity

Relative air humidity tends to vary from 45 to 90 percent, depending
upon the location, season, and time of day (Table ' ).

At Limbé, the average 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 rainfall 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 Plain, the average annual humidity is
73 % . The monthly values for relative humidity renge from a minimum of
70 % at the end of the dry season in March to a maximum of 77 % during
October and November.

At Lévy, on the Cayes Plain, the average annual humidity is 77 % .

The monthly values for relative humidity 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 0.750 C per
100 meters elevation. Average annua% temperature ranges from 28.2 C at
Gonaives (5 meters altitude) to 12.5 C at_Sequin 1,680 meters altitude),
but in most areas the range is between 24 agd 27 C. Absolute maximum
temperaturasthas have been observed are 44.4  C at Borel (200metars
altitude), 43.5 C at St. Marc (10 meters altitude), and 41.0 C at
Gonaives (5 meters al itude). Absolute minimum temperatures that have
beeg recorded arse 1,0 C at For8t 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°C.

Temperatures are suitable for crop production throughout the year if
adequate molsture is available., Therefore, irrigation during the dry
season and multiple cronping can greatly increase food production.



TABLE 4.22 RELATIVE HUMIDITY OF THE AIR AT SELECTED STATIONS (REF. 1)

ITEM ’ MONTHS
JAN, FEB. MAR, APR., MAY JNE JULY . AUG. SEP, OCT., NOv, DEC, ANNUAL
% % % % % % % % % % %
- B ) B NORTH DEPARTMENT - LIMBE (20 m. ALT, ) )

7 hours g2 8s 85 84 79 .79 8a .85 82 87 89 89 85
13 hours 65 62 65 &4 &4 82 &3 &3 &80 72 77 74 65
17 hours 76 73 724 72 75 72 72 75 80 80 83 79 76
Monthly 78 24 75 73 73 71 73 74 73 80 83 81 76

CENTRAL DEPARTMENT — DESRONVILLES (20 m. ALT.)

2 hours 78 77 75 70 21 75 . 72 74 .. 76. 79 78 78 75
13 hours 50 51 as a7 51 54 51 54 55 56 57 54 52
17 hours 61 62 60 61 59 " 68 55 59 59 60 64 65 61
Monthly 68 68 65 63 67 70 68 20 24 72 74 70 69

WEST DEPARTMENT — DAMIENS (18 m. ALT,.)

7 hours 80 83 79 78 78 76 726 - 81 82 .87 81 82 80
‘43 hours az a7 a5 51 55 50 a9 52 51 55 54 50 51
17 hours 60 57 57 62 65 60 60 62 65 69 71 65 63
Monthly 73 24 720 73 24 24 71 74 75 7?7 77 73 73

SOUTH DEPARTMENT — LEVY (160 m. ALT,)

2 hours 80 81 79 76 85 86 82 86 87 87 85 87 83
12 hours 55 57 59 65 74 79 720 72 73 72 70 73 68
17 hours 68 21 721 75 83 82 77 82 84 84 87 a3 29
Vonthly 68 70 70 72 81 83 76 80 81 81 81 81 77



TABLE 4.2-3 MEAN (MAXINUM_AND MININUM) MONTHLY AND ANNUAL
TEMPERATURE (°C) AT SELECTED STATIONS (REF.1)

MONTHS

FEB. MAR, APR, MAY JNE JLY AUG. SEPe  0OCTe NOVe DECs ANNUAL ABSOLUTE

NORTHWEST DEPARTMENT — JEAN RABEL (80 m. ALT, )

7?7 29.2 30.5 30.2 31.8 32,8 33.4 32.9 32.2 31.6 29.4 28.8 30.9 36.0
2 22,8 23.6 24,4 256 25,5 26.9 2.8 26,4 6.0 24,0 22.8 24.8
8 16.4 1.8 18.6 19.5 20.3 2.5 2.8 20.6 20,4 18.7 16.9 18.7 11.0

NORTH DEPARTMENT = VALLTIERES (450 m. ALT. )

8 28.8 30.5 31.5 32.0 31.0 32,3 31.9 31.9 29.8 28.8 272.7 30.3 35.5
0 21.0 22,2 23,3 24,0 24.1 24,9 248 24,4 23.5 22,4 21,0 23.0
7 13.7 43.9 15.0 1.0 172.2 172.5 172.7 16.8 172.2 16.1 14.4 15,8 7.0
CENTRAL DEPARTMENT — GONAIVES (5 m. ALT, )
30.0 30.5 31.8 33.5 32,9 34.5 34.1 35.4 35,8 . 36.2 34.2 32.1 33.4 41.0
25,8 25,3 28.0 28.0 29,0 29.2 30.1 29.8 30.0 29.1 272.2 28,2
2.0 20.8 2.4 23.0 23,6 24,3 24.8 23,8 23.9 24.1 223 22.9 14.4
WEST DEPARTMENT — DAMTIENS (18 m. ALT. )
32,3  32.6 33.2 33.0 34.5 34.8 34.3 34.6 33.5 32,7 32.1 33.3 38.9
25.6 25.3 22,0 2.4 28,3 28,7 28.3 28,5 27,8 26.8 25,7 27.1
8.4 18.9 20.0 20.8 21.8 22,1 22.6 22,4 22,5 22,0 20.9 19.3 21.0 13.9
WEST DEPARTAMENT — KENSCOFF (1840 m. ALT.)
21.6 22,3 22,7 22,6 23,7 .24,5 24.4 24,0 22,7 21,7 _.21.0 22,7 30.0
7.2 172.5 18.2 18,8 19,1 198 20.3 20.3 20.1 19.1 18.2 17.3 18.8
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 (S5 m. ALT,)
a. 4 m. 1 28. 4 28-3 28. 8 @56 - 30.0 30.3 30. 5 29. 8 29. 8 a.a 29-3 33.8
24.4 24,4 26,9 252 259 25,7 2.8 26.9 2.0 25.3 26.1 252 25.8
m.s a.7 21.4 2-2 a.n a.g a.? 23.5 23.5 22- 9 22! s 21! 1 22.4 15'0



4,224 Soil Tenperature

Limited soil temperature data from thres depths are aveilable under
natural grass vegetation at 18 meters altitude at Damiens (Figure
adapted from page 469 of Ref. 1). Soil temperatures vary annually and
daily with air temperature, as well as with local factewrs such as kind
of soil, moisture conditions, and plent cover. Air tgmperetures vary
more than soil temperatures and the latter vary leas with greater depth,
(Table 4.2-4).

Table 4.2-4 Range in Air and Soil Temperatures
at Damiens on April 22, 1963

Air 501l

150 om - U om - 20 om - om
Maximum 136.2% 36,7°%c 33,7°% 31.2%
Minimum 21,7 29,4 30.2 30.8
Difference 14,5 7.3 3.5 0.4

4,225 Mass RAadiation

The sverege mass radiation usually varlies between 360 and 550 cal.
grems/cn per day. At Demiens, the monthly avereges ffor 1963-1956 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 reiny season (Table
4.2-5

Table 4.2-5 Average Mass Radiation by Months, 1963-1566,
at Damiens (18 m. alt.)

~ Months Cal, grems m2 da
January 399
February 458
March 512
April 583
May 512
June 541
July 8539
August 527
September 498
Ootober 424
November as?
December 389

Average a7?



4.226 Insolation

For the 1964~1968 period, the total annual averege hours of insolation
was 3,104 at Desronville, in the Gonaives Plain, and 3,339 at Demiens, in
the Cul=de-Sac Plain,

The duration of relative insolation, expressed as a percentage of possible
duration, indicates the effects of cloudiness. Relative insolaticn is highest,
often above 75%, during the dry season ; and for the remainder of the year
it is lower, often from 74% down to 64%, However, for the 1964-1968 period,
the average annual relative insolation was 71% at Desronville and 76% at

Damiens.

4,227  Evapotranspiration

Total ennual eveporation, as measured with a USWB "Pan A", was 265 om
at Desronville and 254 cm at Damiens (Table 4.2-5). When a "Colorado"
evaporimeter was used at Damiens during the same period, the total annual
evaporation was 202 om, or approximately 20 % less than measured with the

Usw8 "Pan A",

Maximum monthly evaporaetion occurs during July and August at Damiens
(Table 4.245). Evaporation is also high during these same two months at
Desronville, and as high or higher during March, April, and May. Maximum
evaporation 1s caused by high temperatures during July and August and at
Dasronville by brisk winds from March through May. Minimum esvaporation
at both stations during November, December, and January is assoclated with

low temperatures,

Tgtal annual evapotranspiration , as measured with a lysimeter having
a 3 m* turf surface, was 182 om at Damiens (Table 4.2-5). This evapo-
transpiration is 72% of the evaporation measured with a USWB "Pan A" at
Damiens, Evapotranspiretion is greatest durlng the warmer months, June
through August, and lowest during the cool months, November through January,

4.228  Winds

Winds are influenced by pattems of regionel air movement, location in
relation to mounteins end the sea, helght above the ground, etec., Table
gives average monthly and annual wind speeds measured at several statlons
and at different heights above the soll surface. There are five diffarent

kinds of winds in Haiti.

Gentle_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 end rain between
October and December to the north coast and to part of the west end of the
southem peninsula of Halti,

Eant winds are common from August to October, especially along the
southem coasat,



Table 4.5 Averege Monthly and Annual Eveporation and Evapotranspiration
at Selected Stations and Factors which Affect Eveporation

Item Months
Jan, Feb, Mar. Apr. May June July Aug. Sep. Oct. Nov. Dec.
Central Department Desronville !ZJ m, alt, I 19651957
Evaeporetion
cm 18 20 25 28 25 22 25 24 22 20 18 18
Factors which affect evaporation
Temp. °C 25,4 . 25,9 25,3 26,6 26.7 26,7 26.9 27.2 27.2 25,9 25,3 ©25.6
Wind km/hr 7.1 8.4 8.9 10.6 8.2 6.5 6,6 6.0 6.1 5.2 6.9 7.7
Precip. om 3.2 2.7 4,4 9.9 17.2 6.2 7.4 8.8 14.5 11.1 12.0 1.8
West Department — Demiens (18 m. alt.) 1962-1968
Evaporaticon
cm 18 19 24 23 23 24 27 25 21 19 15 16
Factors which affect evaporetion
Temp. °C 24.9 25.6 26.3 2.4 27.2 2.6 28,1 28,3 28.1 .272.5 25,7 25.1
wind km/hr 2.9 3.5 3.9 3.5 3.7 4.6 4.9 q,.1 3.4 3.0 2.2 2.6
Precip. onm 2.1 2.6 a,7 13.5 15,4 6.6 6.4 1.4 13.5 11.4 8.5 2.8
West Department — Damiens {18 m. alt, | 1962=-1956
Evapotransoiration (lysimeter with 3 me surface turf)
cm 12 14 16 12 16 18 19 18 16 14 11 11

Annual Total

265

318
88.2
99.2

322

88.9

182



Height

above soil
(m)

and at Different Heights Above the Soil Surface

Months

Table 4.2-7 Avereje Monthly and Annual Wind Speed (km/nr) at Selected Stations

Feb.

8.3

10.9

9.4
5.6
3.5

MVar, Apr, Vay June July  Aug. Sep, Oct.
Central Denartment — Desronville (20 m. alt.) 1955-1958

9'6 10-9 8'3 6-5 6'8 - 601“ N 5.8 501

West Department — Port—au-Prince {44 m. alt._l 1952=1958

2,1 1.4 1.1 12,3 12,0 1.0 10.2 9.4

Viest Department — Damiens (18 m. elt.) 1952-1968

10.0 8.7 10.3 11.6 10.9 10.1 8.6 8.0
6.0 5,0 5.4 7.3 7.0 6.0 5.1 4.7
3.9 3.5 3.7 4,6 4.9 4.1 3.4 3.0

Nov.

6.8

nwo
\VIRSNT)]

Dec.

8.0

9.5

Annual Averags

7.5

10.7



Local winds are caused near mountains and the sea by air movement
between different laend elevations and between the land and sea. Land
and sea breezes moderate temperatures near the coast. They are very
regular, and seiling vessels usuelly depart with the land breseze in
the moming and retum with the sea breeze in the evening.

Cyclones occasionally hit Haiti with devasting force. They tend
to come from a southeasterly direction and more of them have passed
over the southerm peninsula than other parts of the country. Most
cyclones occur from August through October. From 1928 through 1967,
Haiti experienced 12 severe cyclones. During 1909 there were two
cyclones, one during August in northerm Haiti and another one during
November in the LéogBne and Cul-de=Sac Plains and in the Jacmel region.
In eddition to wind damage, cyclones often cause serious flooding and
damage to irrigation systems.

4.229 Plant Ecology

Natural vegetation is markedly influenced by molsture and temperatura
conditions. In Haiti, natural 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 natural vegetation, which are shown are briefly
described in the following paragraphs and Table 4.2-6. Within
some areas with similar air climate,different soil conditions may support
different kinds of natural 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 materisls. and,
therefore, support different vegetative cover.

Very humid forests of the highest mountains (B) occur above the
frost line at elevations of 1,800 to 2,68l 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 Selle
Peak and westward to Mt. Cabalo, but most of the pine forests have been
cut and replaced by cultivated crops., Limited areas of these forests
also occurred in Massif de la Hotte around Macays Peak. Tha natural
vegetation on the highest elevatlons of Massif de la Selle includas
temperate boreal species like those on Duarte Peak, 125 kilometers
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 about 1,300 to 2,000 meters on Massif de la Hotte
near the west end of the southern peninsula of Haiti. These forests are
stratified and dense with many mosses, fems, lianas, and epiphytes. On
soils that have developed in calcareous parent materials, Colocarpum




Table 4.2-8

Indicator trees in different ecological arszas in Haiti

Area Ave. Avarage Pot.
on Alti= ann. annual evapo~- Indicator trees
Fig. tude temp. precip. trans. Latin _and Creole names
m 0C cm cm
1 Very humid forests of the himhest mountains
1,600~ 6- 200~ 35~  Pinus occidentalis (Bois pin)
2,681 12 275 70 Juniperus buchii
2 Wet forests of the high mountains
1,300= 12= 2/ 5~ 70— Colocarpum mammosum (Sapotier)
2,000 17 375 100 Phyllanthus maleolens

Cyrilla racemiflora
Linoclera domingensis (Cayepon)
Guatteria blainii (Bois noir)

3 Very humid and humid forests of the lower mnuntﬁins
1,000= 13-

1,800

19

125=
275

e
110

Didymopanax tremulum

Brunellia comocladifolia (Bois mabel)
Weinmannia pinnata

Garrya fadyenii (Bois amer}

Juniperus lucayana (Cypres
Podocarpus angustifolia (Bois lubin)
Guazuma tomentosa (Orme d'Amerique)
Rapanea ferruginea (Bois plomb)

4 Vegz humid forests of the subtropical zone

400~
1,000

5 Humid forests of the subtropical zone

18~
23

200)=
800

6 Dry forasts of the subtropical zone

2l-
25

200~
275

125=
200

105~
135

125=
145

Didymopanax morotoni (Bois trembler)
Byrsonima spicata

Alchormea latifolia (Bois crapaud )
Guarea trichilioides (Bois rouge
Buchenavia capitata (Bois margot

Swietenia mnhogani ?Acajou)
Catalpa longissima (Chene)

Roystonea regia (Palmier royal)
Lysiloma latisiliqua (Tabarneau)
Colubrina ferruginosa (Bois Ferblanc)
Haematoxylnn campechianum (Campache)
Anacardium occidentale (Pomme acajou)

£ 400

25—
28

40~
125

145-
165

Phyllostylon brasilensis (Bois blanc)
Prosopis juliflora (Bayahonds)
Guajacum officinalis (Gaiac)

Guajacum sanctum (Gainc anella)
Coccnloba laurifolia (Reisin morron)
Matopium brownei (Rois mulatre)
Leucaena glauca (Grains de 1in pays)
Cercidium prascox Printemps)
Opuntia.entillana (Paquotte)

Opuntia caribacas (Piguant couena)

7 MangroVe forests in subtropical tidnl swomps

“ 5

24~
28

40
200

125=
1G5

Conocarpus erecta (Mangle)

Avicennia nitida (Manglier noir)
Rhizophora mangle (Manglier rouge)
Laguncularia racemosa ?Manglier blanc)


http:frmel.le

mammosum (Sapotier) is a dominant tree, and Phyllanthus maleolens is also
common. On poorer soils of igneous origin, Tyrilla racemiflora 1s common.

Wet forests at lower elevations include Linociera domingensis (Cayepon)
and Guattaria blainii (Bois noir).

Very humid and humid forests of the lower mountains (3) occurred

at elevations of about 1,000 to 1,800 metars in the Massif du Nord,
Montagnes Noires, Massif Trou d'Eau, Massif de la Selle, and Massif de
la Hotte. Common indicator tress in the very humid arens (200-275 cm
annual precipitation) were Didymopnnax tremulum, Brunellia comorlndifolia
EBois mabel ), and Weinmannia pinnnta, end shrubs such as Garrya fadyenii
Bois amer). The humid (125-200 om ennual precipitation) forests at
this elevation included Guazuma tomentosn (Orme d! Ampriqua) RBapanea
ferruginea (Bois plomb), and conifers such as Juniperus lucayana (Gypres
and Podorarpuq angustifolia (801q lubln) These humid forests occurred
most extensively on Chaine .des Matheux, near Kenscoff, end south of

Petit-~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 Mirebalols arrca. Good indicator trees are Alchornna latifolia
EBois crapaud), Guarea trichilinides EBois rouga), and Buchennvin capitata
Bols margot). Didymopnnax morotoni (Bois trembler) and Byraonima
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 in Haiti before it was cleared and replaced
by cultivated crops and other plants. In this zone, the average annual
precipitation and potential mvapotranspiration are approximately equal.
Trrigation is often helpful in the drier portions of this climatic zone
and during the dry season, especlally for long-duration crops (sugar cane,
banana, etc.) and for intensive multiple cropping. Characteristic tress
in this mesophytic park forest area are Swietenia mahogani (AcaJou),
Catalpa longissima (Chene), and Roystonea regie (Palmier royal). In
the snuthrakt, the Catalpa grows near streams, and lysiloma latisiliqua
(Tabarnaau) rcplacer Swietrnia mahognni. (Aragou). In the Central Plateau,
the park forest ineludes Harmatoxvion eampochianum (Compeche) and
Anacnrdium occidentale (Pommn acnjoﬁj} as well as Swietenia mahngani
(Acajou) and other spocies. Many people live in this PCO]DQin] zona,
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
tha drier portions of ‘this climatic zone and during the dry season,
aespocially for long-duration crops and for intensive multiple cropping.

Dry forests of the subtropical zone (6) occur at low altitudes
near the coast, primarily on the locwurd side of mountains., The potential
avapotranspiration 1s much grealer thon average annual precipitation so
that only xerophytic plants can grow unloss irrigation water 1s supplied.
In areas whera thas snnual pracipitation is 60 to 125 cm, the most
characteristic trees are Phyllostylnn hrosilensis (Bois blanc},
Guajacum officinalis (Gainc), Guajncum sanctum (Gaiac femelle), and




Prosopis juliflorn (Bayahonde) The two Guajacum specises indicate the
relative depth of soil, with G. officinalis pradominating on ducp soils
and G. sanctum on the shallow, rocky soils that often occur on marine
terraces of Pleistocene 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, etec.
Other commnon trees ara Corenlnba lanrifolin (Raisin mnrrnng Metapi.um
hrownei (Bnis milatra), and | rucnenn qianon (Rrains de 14n pa-T In—-
irrigated arens are lnw in prodictivity end sparanly settled. Moat of
the soils nre calearenus, and many of them are nearly levnl, With frrie
gation, many of the drep soils are very productive, such as in the Col=
de=Sac, Arcehnie, Artihonite, and Gonalvens plaina. Shallow, rocky anils,
such aa those nn marine terraces of Plelstocene age, usually are not

suitable for irrigation,

Tha driest areas, with 40 to 60 com of annual precipitation (such as
near Gonaives ond Ratre da Hemne) or very drouthy soils, are characterized
by cacti and spiny l.eqiminosas. Common plants are Opiintia Aantillana
gﬂaquetta) Opuntin carihacae (P1qunnf rnupna) Cercidium prarcox

Printempq), and Prosopis juliflora (Hnynhondn)

Manarove forests (7) nccur on tidal mud flats and low enndy islata
around the const of Haitdi.  Common npreeies Aare Bhizophora manale
(Mnng]inr rouaer) and Laquncularin racemnen (Mnnqlinr hinne) An snft
fihrmus muds thot arn wnterlogged throughoot the year, Avicennin nitidn
(Mnnqlinr neir) on firmer anils that ave more sandy or bektor deoined,
and Onnacarpis erecta (ManAle) highast on tha shnre,  Mangrove $6 Aok
for Firewond, easpecinlly nenr cltins, Mdeennia nitirn wond 15 wvnlunhlae
for making the ribhas of honts, and Bhizophora moanale bars is used for
tAanning.  Some tidnal mangrove swamps are belng diked and reclaeimed for
rice production., lpon empoldering, sime of the snft fibrous muds which
supported Bhi zophora manal e (Manglier rnuqn) and Lnquncularia racrmona
(Mnnglier blane ) may develop into very acid sulfatae soils if they are
drainod ton much. Thorefore, care should he taken to avoid excessiva
drainage of thesn soils.

Although natural vegetation has becn profoundly altered hy clearing,
cultivationjy burming, and grazing, it indicates which crops are best
adapted to various environments and the arnas where irrigation is help-

~ful or sometimes essential for producing mora food for tho inereasing
population of Haiti., Becnusa of the eAntinuously wnrm temparaturas and
ansrnrinted eyaporation, a qgiven amnunt af rainfall is approximnbtnly
onr=hn) £ An affeckive as the same amount: of preecipitetion in the Uivited
Stotns of Americn.  Theraforn, semiarid eonditions prevail where the
averagae annual precipitatinon is 40 to 125 com (16~69 inchas) at alti-
tudes below about 400 moters. Irrigation is essential for eofficient
crop production on the bettar soils in thosn arcas. Supplemental irri-
gation is also holpful, esprcially during the dry season, for intensive
trop production in areas whors the average annual pracipitation is

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

1,200 meters.
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TABLE 4.3

CROPS OF DUBREUVIL AREA

Créole

(&) avocat

(A) figue banane

(A) mangue

(A) orange douce
abricot
amandiexr
ananas
cachiman
caimite
calebassior
cérise
chadéque
citron
cirouelle
corossol
grénadille
melon
melon d'loau
orause sur
papoye
poume cajou

FRUITS*

Engligh
avocado
banena
mang;o

$
orunge
namey
West Indian almond
pineapple |
cugtard apple
star apple
calabash trec
Weat Indian cherry
shaddock
lime
Jamaica plunm
soursop
paggion fruit
melon
walermelon
Vigarade
bupuya
cashew apple

Scientifio

Persea americana
lusa sapientum
Hongifera indica
Citrug aupantium
liammea americana
PTerminalia catalpa
Ananas sativus
Annona s)pe
Chrysophyllﬁm cuilmito
Crescentia cujete
Malpighia punicifolia
Citrus prandis

Citrus aurantifolia
Spondias purpurea
Annona muricata
Pagsiflora sppe
Cucumis melo
Citrulluos vulgaris
Citrus sinensis
Carica popaya
Anacardium oocidentale



()
(R)
(r)
(r)
(r)

(R)
(r)
(r)
(r)
(R)

(r)
(r)

(&)
(a)
()
(A)

‘quéneppe

sapotille
‘tamarin
aki
borgmnofe
blinblin
calmouc

citrange

génipaye
grénade .
Jjaoga

Jjoune d'oeuf

limon douce

porme cythére

papote

béregéne
glraunont
¢ombo
mirliton
calebasse
cive

ohou

oregeon

genip
papodilla
tanarind

akoo

bergamot
cucumber treo
‘tangorine

citrange

genipap
pomeranato

jack fruit
owaet lemon

Ctuheite apple

sapota
VEGETADLES

oggplent
squash
okra
choyolo
gouxd
chive
oabbage

crogs

Jielicocca Dijuga
Achras zapola
Tamneindus indica
Blighia sapido
Citrus borpunmia
Averrhoa bilimbi
Citirus retioculota
Citrws awraatium x
Pouecirun Lrifoliuta
(lenipn wnoricunu
Punioca granidbum
Artocurpus integra
Lucuna domingensio
Citrus linonum, var,
Qulcige
Spondias cytheria

Culocarpum meuunosumn

Solanum melongena
Cuourvita moschata
Hibisous caoculentus
Soochium odule
Lagenoria vulgaris
Allium schoenoprasum
Brasoica Bpp.

Roripa nagturbium



(I)
(R)

(4)
(4)
(A)
(4)
(4)
(4)
(4)

(4)
(4)
(4)

épinard
nélongdne
oseille
siou
gasou rouse
$i cocombre
tomate

afio

‘topinambour

arbre ) pain
banune
imame
nalanga
nanioo
palate

toyeau

nais
potit mil

riz

pigweed

wax puapkin

sorrel

aryourool

Queensland arrowroot
fuinea cucumber

tomato

fopi 4ambo

SUCHY SWAPLES

brewdfruit
plantain

yam

Yaro

manioo

pwaet potato

yaubia

GRAINS

mneize
gorghum

ricae

Anaranthus sppe
JBenincosi cerifera
Rumex &ppe

Naranta arandinacue
Canna edulio

Cuculbtlis ansmurio,
Lycoperaicun v
Avracacia xonthorhisa

Calathoa nllouia

Artocarpus incisa
Fusa paradisicea
Dioocorea appe
Colocaomia esculonta
Hanihot upp.
Ipomoca batotos

Xanthopotia 8PDe

Zea ‘mays
Andropogion gorgiun

Oryza sativa



(4)
(4)
(A)

(4)
(A)
(4)
(i)

(4)

pois congo
pois inconnu
pois roures
pois de soucho

pois ue uourrice

00Co .
pulmiote
plotache
ricin

bLonzolive

roroli

cotvon
pite

maisut frono

toxrchon

cicno

PULSES

pigéon beon
cowpea
kidney weon
lima voan
1aldab

OIL SEEDS

coconut
royal palm
poanug
Captor boan
ben

gogwie

FINER PLANTS

cotton

pigal

lino-~treo=~loavod

hiviscus

vosotable sronge

BEVERAGE PLAILS

coffoe

Civ0iuL0

Cojonug indicus
vigia ninengin
Yhogoolus vulporis
Fhageolus lunalus

Dolichon laulab

Cocon nucifora
Oradoxa roe;in
Arechin hypogaca
Ricinus comunuiis
Torin: i oleifern

Segwnwin indicun

Gosaypiwn uphe
Aveyve sisalua

Hiviscus tiliccoous

Luffa acuvensula

Coffaur wrebicn

‘fhoobronn caocno



TOBACCO

(A) tabao tobacco Nicotiana tubacwa
SUGAR
(A) oanne & suore guzar oune Sacoharum officinarum

SPICES AND IEERDS

(A) pimonut rod penror Capgicum cppe
bopiliquo gueot basil Ocimwn bosilicwun
oingenbre gingor Zingiver officinulo

DYES

(&) roucou wrnatbo Dixa orellona

pafran tunerio Curcuma longa
TILARCH

(A) herbe suince ouinen {1asn Fanicum magimua
cwnng paille vhite rosomu Gyneriw sosittotum
citrouolle lonon graon Cymbopo/on citrutun
laginior chipoan fon palm Sabal caunfiaaua
ronam Spanich reod Arundo dononx
veliver volivor Mathorwn zizanoldog

# (A) Leforo crop name indieitos wvwidant

(k) indicatos rare



4.4 SOIL CLASSIFICATION AND WATER REQUIREMENTS

4.41 SOIL AND LAND CLASSIFICATION

Soils in the Dubreuil Irrigation District have developed primarily in
stratified sediments which came from Eocene limestone and, to a limited exe=
tent, from limestone and basic metamorphic rocks of Cretaceous age, Near Ouocis
there are several small isolated hills on which the soils have developed in
soft, marly limestone of Miocene age.

Most of the solls that developed in stratified sediments occur on gentle
slopes at altitudes of 25 to 100 meters., At tha upper end of the plain, coarsu
sadiments predominate, and they become prograssively finmer textured at lower
elevations, Characteristio 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 ‘ahout 25 to 30 meters. Four of thaese
springs, which start smali rivera, ara shown on the accompanying "8oill Map of
the Dubreuil Irrigaetion Area." It is in this same genaral area that there has
been enough moisture to remove carbonates from the upper 30 to 60 om (12 to
24 inches) of the 40il profiles of Béraud clay loam and Boisrond clay.

Averege annual rainfall is approximately 200 cm (79 inches) in the Dubreuil
Irrigation District. 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 these soll types 1s shown on the accompany=
ing "6oil Map," and thae arna of each is listed in Table 4.41-1.

Table 4.41=-1  Areas of Different Soils in the Dubreuii Irrigation Area

Soil North Wost- Easte= South=~  South South=  Jotal Per-
snring central centrael waest central enst nent
ND. Nﬂmn hno hn. hn' hﬂa h(l. hn- hnv
1 Lovyx H 5 3 ‘ 13 .5
2 Profaite 77 137 55 8 73 23 374 14.1
3 Agar 100 225 143 18 126 a3 646 24.4
4 Ducis 170 . 3 173 .5
5 Béroud 10 5 5 118 136 5,2
6 Cayes 10 - 87 120 103 260 5 605 22,9
7 Boisrond 2 66 35 103 226 8.6
8 Burln as 33 a7 247 s a7 15.4
9 Mersan 3 18 14 28 63 2.4
Total 365 560 370 205 760 3a5 2,645 100.0

% Only 1solated hills within irrigated aroa,
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Some relationships emong the different soll types that were dellneated

are shown in Table 4.41=2

Table 4,41-2 Selected Charecteristics of
Soil Series in the Dubreuil Irrigation District.

55503 Natural drainage
Parent material Surface 1n Well &
texture - color surface mod., well Imperfect Poor
Miocene soft limestone
with interbedded
clayey marl Light Yes 1, Levy
Stratified sediments
Predominantly coarse Light Yes 2. Brefalte
Medium over coarse Daric Yes 3. Agar
" 11 " " NO a. mcis
Mod, fine over sandy loam No 5. Béraud
” ” 1" " " " Yes 6' Cayes
Fine over medium " No 7. Boisrond
" " " " Yes 8. Burin 9., Mersan

Na, 1, Levy silt loam, occurs on five small isolated hills southeast of
the Ducls market and two isolated hills northwest of the Ducls market., These
hills were not covered by the stratified sediments in which the other elght
so0ll types developed. Levy silt loam developed in soFt, marly limestong of
Mlocene age. This soll occurs on slopes of 15 to 30 percent gredient, and it
is subject to severe eroslon when it is cultivated. The surface horizon is
brown (10YR 4/3-5/3) heavy silt loam, The subsoil is 1light yellowish brown
(10vn 6/4), massive, heavy silt loam. The entire profile is highly calcareous,
nnd white (10YR 8/1) CaCO; concretions occur‘in the subsoll. Thils is a per-
menble soll with macdium avalleble moisture~holding capacity. However, Levy
ailt loam is unsuitaeble for irrigation (Table 4.41-3), and none of it is irri-

e Lo hocause 1t ocours on steep slopes., Some com, sorghum, manioc, and sweet

potatoas are grown on these solls, but ylelds are relatively low., The very
high carbonate content in the solls causes imbalaence in the nutrients available
for plants, Estimated crop ylelds for verious soils under four different

levels of management are given in Table A4.41-4.



Table 4.41-3 Suitability of Soll Types for Irrigation

Soil type Availeble molsture- Sultabllity ror

Na, Namn holding capacity lrrigation
1 Levy silt loam Medium Unsuitable

2 Brefaite cobbly loam Very low Unsuitable

3 Agar loam to gravelly loam Low Poor

4 Ducls sandy clay loam Medium Madium

S5 DBéraud clay loam Very high Well suited
6 Cayes clay loam Very high Well suited
7  Boisrond clay High . Well suited
8 Burin clay High Well suited
9 Mersen clay High Well suited™

* lrrigation 1s necessary for paddy rice and tarn; drainage is needed for
other crops, .o
No. 2, Brefeite cobbly loem, 1s the poorest soil in the Dubreuil Irri-
gation District. It ocecurs most extensively in the northwestem part of the

plain, soon after the Acul River leaves the mountains and drops its load of

coarse sediments as water velocities decrease. The largest area of this soil
is immediately west of the Ducls market., Brefaite cobbly loam occurs in long
strips on the northwesterm part of the plain and on smell rises farther south.
This 1s a light colored soil that developed in predominantly coarse textured
sediments. Most of the cobbles are limestone and range in diameter from 8 to
16 cm (3 to 6 inches), although some are larger near the Dubreuil barrage on
the Acul Rlver. Brefaite cobbly loam 1s excesslvely dralned end has a very
low molsture~holding capacity. It is unsuited for irrigation, and very little
of 1t 1s lrrigated., These soils are low in ﬁroductivity, and they are used
primarily for pesturs. Vetiver, manioc, end Congo beans (plgeon peas) are
n?so grown on the better areas of this soil.

No, 3, Agar loam to oravelly loam, occurs in assoclation with and at

slightly lower elevations than Brefeite cobbly loam. Most of the main lrri-
gation carnal and larger laterals are located on Agar solls, whlch occupy nearly
one-fourth of the Dubreuil Irrigation District (Table 4.41-1), A detailed
description and results of laboratory enalyses are glven on the immediately

following faclng pages for a profile of Agar loam,



Table 4.41-4 Estimz=ted Crop Yields per Hectare under Jifferent Levels of Vianagement on

Part 1 Soils in the Oubreuil Irrigation System Area.
Soil tvoe Verage—- Sugar Sanane  Mamioc . Lom  sorgnun  fice Red  Jo0accO  oweet | Vetiver Forege
or. land +vmne ment "cane beans potatoes
_“No. Nems level®  Tons  Regimes Koo Ko, Ko Ko. Ka. Ka. Kg. Ka. Tons
1 Lewy 1d b b 850 670 600 b 380 b 900 e 2
silt 3 b b 1,500 1,170 1,050 b 650 b 1,500 e 4
loam ad b b 1,900 1,500 1,350 b 840 b 2,000 e s
2 Brefaite 1 b b 850 b b b b b b 450 b
cobbly 3d b b 1,500 b b b b b b 750 b
loem 49 b b 1,500 b b b b b b 1,000 b
3 Agar 1 b 200 1,700 670 600 b 250 200 1,200 600 1
loam to 2 b 400 3,380 1,000 900 b 380 320 1,800 900 3
gravelly 3 b 680 5,620 1,650 1,500 b 660 510 3,000 1,500 a4
lozm a b S0 7,500 2,200 2,000 b 840 680 4,000 2,000 6
4 Ducis 1 15 300 2,580 S50 870 b 380 300 1,600 . 720 2
sandy 2 3o 600 4,500 1,440 1,300 b 540 650 2,400 1,080 4
‘clay 3 52 1,050 27,500 2,400 2,200 b K0 70 4,000 1,800 2
loam 4 68 1,350 10,000 3,200 2,500 b 1,200 1,020 5,300 2,400 9



“:I’able 4.41-4 Estimated Crop Yields per Hectzre under Oifferent Levels of Management on
Soils in the Dubreuil Irrigation System Area.

Part 2
Sail tvme Manage—; Sugar Barane  Manioc Lo sorgnum . rice ned lopacco =Dweet — Vetiver Forege
or land tvoe ment a C2ne . beans potataoes
Nam2 1level TJons  Regimes Ka. Kg. Kg. Kg. Ko, Kg. _Kg. Ka. Tons
Bé&raud 1 24 450 e 1,640 1,400 b 50 450 2,700 e 4
clay 2 a8 00 e 2,340 2,100 b 8sD 680 4,000 e 7
loam 3 82 1,500 e 3,900 3,500 b 1,420 1,130 6,600 e 11
4 110 2,000 e 5,200 4,700 b 1,90 1,500 8,890 e 15
Cayes 1 24 400 e 1,500 1,350 b 630 400 2,500 e a
clay 2 a3 800 e 2,290 2,000 b 930 600 3,800 e ?
loam 3 82 1,350 e 3,750 3,400 b 1,600 1,020 6,300 e 12
) 4 110 1,800 e 5,000 4,500 b 2,100 1,320 8,400 e 16
Boisrond 1 -9 380 ‘e 1,440 1,300 b 540 350 2,400 e 4q
clay 2 54 7260 e 2,160 1,950 1,660 830 530 3,600 e 6
4 3 S0 1,280 e 3,600 3,250 2,800 1,350 900 6,000 e 10
4 120 1,700 e 4,800 4,300 3,700 1,800 1,180 8,000 e 14
~Burin 1 -25 3580 e 1,20 1,150 b 5720 330 2,300 e q
clay 2 50 720 e 1,990 1,70 1,600 850 S10 3,400 e ?
3 85 1,200 e 3,150 2,830 2,700 1,420 880 5,700 e 11
a 115 1,600 e 4,200 3,800 3,600 1,500 1,140 7,600 e 15
Mersan 1l 20 290 e 1,030 970 b 400 300 1,800 e 3
clay 2 3o 580 e 1,620 1,420 1,700 A0 43 2,700 e 5
3 52 970 e 2,700 200 2)85) 83 70 &% 5 2
4q 638 1.300 e 3,680 3,230 3,33 1,300 1,00 6,000 e 11



Footnotes for previous pages

a- 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 moét farmers in the area ;
no fertilizer applied.

Irrigated land - Improved practices, including 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 S years by farmers who adopt the
improved practices. -

Irrigated land - Moderately high level of management practices, including near ocptimum
emounts 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 acdopt 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.

b—~ 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 as about 225% above level 1.

e— Not recommended for these soils.



Profile H3, Agar loam

Described by R, T. Odell and Gary Reusche on February 5, 1976,

Location

Physiography

Relief

Preciplitation
Vegetation
Drainage

Parent material

Al

0=-41 cm

0-16 inches
A

a?-ss cm
16=22 inches
B21

56=74 cm

22-29 inches

IIBso
740-56G cm
29-34 inches

ITIBp3
86~137 em
34~54 inches -

IIIC,
137~158 ecm
54-52 inches

Diagnostic
horizons

Topogrephic map of Halti, scele 1:50,000, Camp Perrin sheet
5470-1V; 8,4 kilometers southwest of Les Cayes, then

6.5 kilometers northwest on road toward Ducls to a crossroad,
then 1.0 kilometer southwest on rond, then 110 meters south=
east into field to the sampling site (which is 110 meters
southeast and 55 meters northeast of the point where primary
irrigation canal crosses road).

Mddle of Les Cayes plain.

Nearly level, XL 0.5 percent slope southeast. Altltude

. 42 meters.

Annual average 230 em (9). inches).
Cropland prepared to plant peanuts,
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 horlzon
below.

Very darik gray (lOYH 3/1); loam; moderate, medium, crumb;
friable; calcareous; clesr, smooth boundary to horizon below.

Dark brown (7.5YR 4/2); sandy clay loam; wesk, medium, blocky;
friable; calcarcous; abrupt, wavy boundary to horizon below.

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

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

Brown (10YR 4/3); loamy sand; single grain; loose; calcareous,

Mollic epipedon, 0-55 cm (0-22 inches).
Cambic horizon, 56137 em (22-54 inches).



Profile H8, Agar loam®

Classification: Tropic Hapludoll, fine-loamy, mixed, isohyperthermic
Horizon Ay Aq Boy IIBoo IIIBpy IIIC)
Depth of horizon (cm) 0-41 41-56 56=74 74-86 86~137 137158
Particle-size distribution of <2 mm (%):
Sand 2:0= 05 MM ¢ ¢ ¢« ¢« o ¢ o o 49 45 56 74 59 82
Silt .05 .002mm « ¢ ¢ ¢ ¢ ¢« o 25 31 22 18 21 12
Clay L 002 M0 o 0 s s e 0 25 24 22 : 8 2 6

Organic carbon (%) « + & e e. 1,85 1,801 0,850 0,8 0.28 0.09

Calcium carbonate equive (%) « « » « 34 33 a7 a8 52 54
Exch. cations (me/100g soil):
Ca L L] L ] [ ] L] [ ] [ ] L [ ] [ )] L] L] [ L) [ ] mlo 24.0 12l0 16.0 12.0 12l0
Nb L ] L] L] [ ] L] [ J [ L] L ] L ] e [ ] L] [ L 3'2 4.0 4.0 a.o 4-8 4.0
Ko oo oo s e¢00000e0s009 0.06 0.12 0.04 0.04 0.04 0.02
NE ¢ ¢« ¢ ¢ ¢ ¢ 06 0 0 065 0 8 o 0.27 0.33 0-23 0.23 0-20 0.20
Exch, sodium percmtage e 9 o 0 o @ 0.9 1.2 1.2 1.4 1.2 1.7
Cation-exch. capacity (me/l00g) .. 29.4 28,2 20,0 16.4 16,5 1l.7
pH H20 ® e o 9 ¢ e o o o 0 o 8 8 8 @ 8.0 8.0 8.3 8,3 8.3 8.3
Available nutrients:
Nq8 (PPM) « ¢ ¢ o ¢ o 60 e s es 5 8 5 10 5 5
. P2 8 (le/BCPB) o ¢ o o o 8 o ¢ 20 15 20 20 20 20
KoO (lbs/acre) o o o ¢ o o o ¢ o 30 100 25 80 a0 100
Electrical conductivity (mmhos/em) . 0.10 0.23 0,13 0,12 0,256 0.09
Sat. extract sol, cations and anions (me/1):
Ca + w L '] [ )] [ ] [ ] L ] L ) [ ] L] [ ] L L[] L] 3.2 5.6 3.2 3.2 4.8 1.6
K L] [ ) [ ] L] [ ] L [ ] [ ] L} [ ] L] L] [ [ ] L) L] 0'01 0002 0.02 0.02 Olol 0.01
Na L ] [ L] L [ ] L[ ] [ L [ ] [ L] . . L] [ ] 0.3 0.8 0.7 0.4 l.l 0.7
Coa [ [ ] [ ] [ ] o [ ] ] L] [ [ ] L [ ] L] L ] L] 0 0 0 0 0 0
HC% L] ® [ [ ] [ ] [ ] ® [ ] [ [ ] L] L] L ] 3'2 4.0 4.0 4.0 2.4 3.2
804 e 2 o o 0 o O ® o & & o o o ¢ 4-3 4.3 0.8 0-8 - —
C]- [ ] L [ ) L [ [ ] L ] L [ ] [ ] L ] [ ] L[ ] L] [ ] 0.3 O.a 0.2 0.5 0.4 0.4
Sodium=adsomtion Matio ¢ ¢ s ¢ o 0.2 0.5 0.6 0.3 0.7 0.8

@ Analyses by the Chemistry and Soils Laboratory, Department of Agriculture,
Damiens, Haiti, :



This 1s a dark colored soll that occurs on nearly level topogrephy, It
is well dreined end has a low molsture=holding capacity because of its rela~
tively coarse texture. Grevel may be scattered throughout the profile, and
it may be prominent in some horizons, as is described in the IIBos horizon of
profile H8. Some areas of Agar loam to gravelly loam have a thinner dark
A horizon and a more reddish brown (5YR 4/3) B horizon than is described for
profile HB8., Although Agar loam to grevelly loam is not as well sulted for
irrigation as several other soils 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, Ducls sendy clay loam, occurs in one large area north of Ducls.
This soll developed in sediments which came primarily from basic, but not

calcareous, metamorphlic rocks of Cretaceous age. Therefore, this soll is

usually not calcareous, except occaslionally near the border. with other soil
types which are calcareous. Ducls soils have a dark reddish brown (SYR 2.5/2)
sandy clay loam to clay loem A horizon., The B horizon is a reddish brown
(sYR 4/3) gritty, heavy clay loam in the upper part and clay loam in the lower
part, The C horizon is brown (7.5YR 5/4) sandy loam. A few grevels and
cobbles of reddish brown (SYR 4/4) metamorphic rocks and white (10YR 8/1)
limestone are sometimes scattered on the soll surface and in the profile.
Ducls soils are well dreined and have a medium avallable molsture~holding
capacity., They are medium in sultabllity for irrigation, and most of them
are irrigated, Most common crops grown in the area, except rice and sugar
cane, are produced on Duels soils, and yields are higher than on Agar loam to
gravellv loam,

No, 5, Béraud clay lpam, occurs at altitudes of spproximately 20 to
35 meters in the southeast and southwest comers of the Dubreuil Irrigation

District, This is the area where groundwater from the underlying aquifer
emerges to tha surface in springs. This extre water has leached the carbonates
from the upper 30 to 60 em (1.2 to 24 inches) of Béraud clay loam, A detailed
description and results of leo-nratory analyses are given on the immediately

following facing pages for a repreusentative profile of Béreud clay loam,



Profile H?, Béreud clay loam

Described by R, T. Odell and Gary Reusche on February 5, 1976,

Location

Physiography

Relief

Precipitation
Vegetation
Dralnage
Parent material

M
0-33 cm

0-13 inches
Aq

33-45 cm
13=18 inches

B2
4655 cm

18-25 inches

B22
66-89 om

26-35 inches

B
89-122 om
35=-48 inches

552-153 om
48-60 inches

Diagnostic
horizons

Topograephic map of Haltl, 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 0.3 kilometer,
then 27 meters northwest to the sampling site (which is

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

LLower middle portion of Les Cayes plain,

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

Annual averege 220 cm (87 inches).

Pasture grasses and a few small shrubs, :
Moderately well drained,

Fan alluvium from Acul and Torbeck Rivers;

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

Darik brown (7.5YR 3/2); heavy loam; moderate, fine to medium,
subangular blocky, with common, very dark brown (10YR 2/2)
organic coatings on peds; firm; very dark gray (10YR 3/1)
worm casts; weakly calcareous; meny, fine roots; clear,
smoath boundary to horizon below,

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

loam; moderate, medium, blodky, with few, very dark brown
(10YR 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; weak, medium, blocky; friable;
calcareous; common, fine roots; gradual, smooth boundary to
horizon below. ‘

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

horizon below.

Brown (7.5YR 5/3) with common, medium, lighter brown (7.SYR 5/2)
mottles; fine sandy loam; nearly massive; friable; calcareous;
very few, fine roots.

Mollic epipedon, 0=46 em (0=18 inches),
Cambic hordizon, 46-122 om (18-48 inches),



Profile H?, Béraud clay loam8

Classification: Tropiec Hapludoll, fine-loamy, mixed, ischyperthermic

Horizon Al Aj B2y, Boo B3 C1
_Depth of horizon (cm) 0-33  33-46 46-66 66-89 B89-122 122-153
Particle=size distribution of <2 mm (%):
Sand 200- 05 MM o ¢ ¢ ¢ o « o o — 39 Lol — 50 68
Silt 005- .002 mm » ¢ o ® e o — 35 Laad — 30 23
Clay < .002 MM ¢ o o » ¢ ¢ — 26 28 — 20 9
Organic carbon (%) « « ¢ ¢ o « o« « « 1,65 0.94 0.45 0.17 0.09 0,08
Calcium carbonate equive (%) ¢ o » o O 3 17 a5 45 a?
Exch. cations (me/100g soil):
(‘ﬂ L] L ] L] L L] L] [ ] L ] [ ] [ ] [ [ ] [ ] . L] 32.0 24.0 28.0 16'0 16.0 mlo
Nb e @& ¢ 9 ¢ 9 & @ O 6 o o O o @ alo 4.0 4!0 4.0 1.6 2-4
K L ] L ] L] e . L L] [ ] [ [ ] [ ] [ ] e ] [ ] L ] Ol16 O.l? 0.16 OIOB 0.07 0-05
Na L] L] L] L ] L] L] L) L ) [ ] L ] [ ] [ ] L ] L ] [ ) 004‘8 0-45 O.m 0035 0.25 0.18
EXCh. SOdiun DBPCentagB e o o © o o 1!1 — 102 — 1.4 f—
Cation-exch. capacity (me/100g) . . 42.3 — 40,0 —_— 17.6 —
pH H20 [ ] ® [ ] L L J [ ] L[] L [ ] [ ] [ ) [ L [ ] [ ] 7.3 7.4 BIO 8'3 8.3 8'3
Available nutrients:
NOa (ppm) e s & 9 ® 0 0 9 8 o 0 @ 8 5 8 5 7 10
P205 (le/éch) o o o 0,0 8 0 0o o 20 15 30 15 25 25
KoO (lbs/acr@) o ¢ « « o s « o o 35 80 30 80 30 30

Electrical conductivity (mmhos/cm) 0.15 0.25 0.25 0.50 0.11 (.15

Sat., extract sol, cations and anions (me/l):
% + Ng L] e L [ ] [ ] L] [ ] L] [ ] L[] L] L] L 4.8 3'2 6.4 9.6 alo 5.3
K L L[] [ ] [ L] L] [ ] [ ] L] L L L[] L ] [ [ ] L] 0'64 0'03 0.03 0.03 0.09 . 0.03
NEB ¢ e s ¢ a ¢ 0o ¢ s s ¢ 0 0 s & 1.1 1.0 0.4 0.4 0.3 0.4
Coa » e @ @ 9 ¢ ¢ o € o 0 O ¢ e o O D O O D O
HC% [ ] [ ] [ ) L] L] L] L] L J [ ] L] . L] L L] 4.8 6'4 4.8 7.2 5'6 4.0
804 e & 0 O 0 ¢ 9 ¥ ¢ O 9 @ ¢ o o 1-7 1.7 008 4.4 0-8 3-4
Cl o ¢« o a0 a0 0060066060 ¢ 0.6 0.4 0.3 0.4 0.2 0.4

Sodium~adsorption ratio + o ¢« ¢ ¢ ¢ 0.7 0.8 0.2 0.2 0.2 0.2

& Analyses by the Chemistry and Soils Laboraetory, Department of Agriculture,
Damiens, Haiti.



This is a dark colored, nearly level soll that developed in moderately
fine textured sediments ovar fine sandy loam, It is penneagle and moderately
well drained (Table 4.41-2). The available molsture-holding cepacity of Béraud
clay Yoam is very high, and it is well suited for irrigation (Table 4.41-3). This
i1s the most productive soll for generel farm crmps in tha Dubreull Irrigatinn
District (Table 4.41-4), and most of them, except rice, are grown on it.

. No, 6, Cayes clay loam, 1s the second most extensive soil in the Dubreuil

Irrigation District. It 1s a dark colored, nearly level soill that 1s similar
to Baraud clay loem except that Cayes soils are calcareous throughout the pro=
file, with small,white (10YR 8/1) snail shell fragments on the surface, and the
colors are often slightly more graylsh. Cayes clay loam 1is slightly less pro-
fuctive than Béraud clay loam because the higher carhonate levei in the former
sometimes causes a slight imbalance of available plant nutrients,

No., 7, Bolsrond clay, occurs at altltudes of approximately 20 to 35 meters

in the southeast and southwest comers of the Dubreuil Irrigation District, This

is 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 cm {12 to 24 inches) of Boisrond clay. A deteiled description and results

of laboratory analyses are given on the immediately following facing pages for

a representative profile of Aolsrond clay. A plcture of this soil profile and

of sugar canr. growlng on it are shown in Flgures 4.41-5 end 4,41-6, respectively.
Bolsrond clay 1s a darik colored, nearly level soil that developed in

fine over medium textured sediments. It is imperfectly drained (Table 4.41-2)

has 8 high available molsture-holding capaclity. The Bolsrond clay profile that

wes analyzed can hold, in the upper 153 cm (60 inches), 33 com (13 inches) of

moisture in a form that is avallable to plants. This soll is moderate to

moderately slow in permeability., It is well sulted to irrigation (Table 4,41-3);

some, but not all of it, 1s currently belng irrigated. Bolsrond clay is

adapted to a wide range of crops, end a wide variety ars grown on this soil,

Tt is highly productive under good management (Table 4.41-4). Sugar cane is the

predominant crop grown on irrigeted areas.
No. 8, Burin clay, is the third most extensive soil in the Dubreuil

Irrigation District, It 13 a darik colored, nearly level soil that is similar
to Bolsrond clay except that Burin soils are celcareous throughout the pro-
file, with small, white (10YR 8/1) snail shell fregments on the surfacae, and



Profile H5, Boisrond clay

Described by R, T. Odell and Gary Reusche on February 5, 1976,

Location

Physiography

Relief

Precipitation
Vegetation

Drainage

Parent material

A
(=33 om
0~-13 inches

A%
33=56 cm
13=22 inches

T18,
55-559 cm
2e=27 inches

TIIBo
GO9=77 em
27=-38 dnches

ITIBA
97-1.35 cm
38=-53 inches

ITIC,
135-=153 cm
53=-60 inches

Niagnostio
horizons

Topographic map of Haiti, scale 1:50,000, Camp Perrin sheet
5470-1V; 8.4 kilometers southwest of Les Cayes, then 4.25
kilometers northwwust on road toward Ducis to a small road
Jog eastward, then northeast on field roed 0.8 kilometer,
then northwest 0.3 Kkilometer to even with mango tree, then
15 meters southwest to mango tree, then 3 meters farther
southwest and 9 meters northwest to sampling site.

LLower middle portion of Les Cayes plain.

Nearly level, £ 0.5 percent slope southeast, Altltude
25 meters.

Annual averege 220 cm (87 inches).
Sugar cane.

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

Fen alluvium from Acul end Torbeck Bivers.

Rlad< (10YR 2/1); clay; moderate, very fine, subanguler
blocky; firm; ncn-cal.careous; meny, medium roots; clear,
smooth boundary to hordizon below.

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

Dark grayish brown to brown (L0YR-7.5YR 4/2); clay with
comnon igneous pebbles 2=5 mm; moderate, fine, blocky, with
common, very darvic brown (L0YR 2/2) organic and clay coatings
on peds; firm; weakly calcareous; common, fine roots; abrupt,
wavy boundary to hori.zon baelow.

Brown (10YR 4/3) with common, fine, faint grayish brown
(20YR 5/2) mottles; light clay; moderate, medium, blodky,
with common, very dari brown (10YR 2/2) orgenic and clay
coatings on peds; filmm; celcareous; few, fine roots; gradual
smooth boundary to horizon below.

Brown (10YR 5/3; with many, medium, faint, dark yellowish
brown (L0YR 4/4) mottles; clay loam: weak, medium, blocky,
with few, very dark brown (10YR 2/2) organic coatings on peds;
slightly firm; calcarcous; clear, smooth bouncdary to hordizen
balow.

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

. Mollic epipedon, 0-56 om (0-22 inches).

Argillic horizon, 56-97 cm (22-38 inches).




rq Profile H5, Boisrond clay®
)

Classification: < Aquic Tropic Argiudoll, fine, mixed, isohyperthermic

4
* Horlzon Ay, A3 118, ITIB> 11183  IIICy
Depth of horizon (cm) ~ 0-33 33-55 56-69 69%=97 97-135 135-153
Percent of entire sample > 2.0 mm . 0 0.1 20.9 6.2 0 0.1
Particle-size distribution of <2 mm (%):
\Very coarse sand 2,0=1.0 mm . D.3 0.4 9.3 1.8 6.3 1.0
Coarse sand 1.0=".5 mm . 0.6 0.8 6.9 3.0 5.6 2.5
Medium sand 5= .25 mm . 1.1 1.4 4.6 5.3 4,0 5,2
Fine sand e25= , 1l mm . 358 3.0 5.7 11.8 10.9 9.3
Very fine sand el= .05 mm . 5.0 3.4 4,7 0.5 11.8 18.7
Total sand 2.0-= .05 mm . 10.3 9.0 3l.2 32.4 38.6 36.7
Total silt 05—~ 002 mm 32.7 26,1 1939 24,8 32.2 39.4
Total clay < 002 mm 57.0 64.9 48.9 42,8 29,2 23.9
IR CEERI e n oo an 60000 ) 1.1 1.3 1.4 1.5 1.6
Molsturet 1/3 atmos. (%) « « » « «» 50.3 54,1 41.8 38,8 30.7 29,7
W CGEEL (63 g o 6.6 0 EE Kkl 2335l O2NO ) 5T IR 0% 5
Avail. moist.=hold, capacity® . . . 0.18 0.23 0.19 0.22 0.23 0.26
Organicicaront(fo) s et et =i o, 2748 0628 HR 005 0y 2301680508
Calcium carbonate equive (%) .+ « . 0 0 ge0l N 5108 e a27 08 M A3T0)
Exch. cations (me/100g soil):
Ca . a6 @ o o & » o 0 @ o o w0 o0 n2n50 47.00 46-00 53-50 50.00 47.50
b0 B 0000000060000 1.88 1.63 1.13 e 25 0.88 0.75
Mo OO0 0000 0ho00 0000 0.27 0.40 0.34 0.34 0.24 0.2
Vil nobhaooooadooot 0.32 0.37 0,32 0.39 0.2l 0. 22
Exch. sodium porcentige « o o o o o 0.7 0.8 0.9 1.2 0.9 L
Cation-exch. capacity (me/100g) . . 44.30 43.80 35.51 31.51 22,36 19.86
DH “;?O ® 8 o ® o ® @ » 8 P 8 e o 6-6 7.1 7-8 7-9 B.O C.O
Available nutrients:
Ny B s o gooonoooon B 8 8 10 5
P’)-L'S (lb'.\/ac‘-!‘f)) * A e 0 e o 0 25 20 35 20 20 2
KoO (lbsfocre) o 4 o v o v 0 o s 40 30 80 25 35 35
Electrical conductivity (mmhos/cm) 0.25 0.34 0.25 0,12 0.2 0.16
Pat. exbtract sol. cations end anions (me/l):
Ca + I.U’J e & o A P e a4 8 0 * e o 6-4 7.2 10.4 2.4 5.4 3.2
N o o0 000000000 0.16 0.10 0.09 0.01 0.02 0.01
N’] A @ o 8 & o A o e 8 @ o o e a 0.6 1.4 101 Ol? 0-3 O-?
Cr:‘ - L] L] L] - L L] L] L] L] L] L] L] L] D O D 0 D O
l'::(_)a L] [ ] . . L] LJ L] " L} . LJ L] . [ ] 2.0 7.2 5.6 3.6 604 a.o
SO/I . L] L] - [ ] L] L] L] L] L] L] . L J L] 2.6 J.-S Oll 3.4 107 All
G NI O O OD 00000000 0.2 0.6 0.4 0.6 0.8 0.5
Sodivm-adsorption Yatio ¢« » ¢ o o o 0.3 0.7 0.5 0.6 0.2 0.6
a8 Analyses by J. M. Pariker, Champeign, Illinols; except for available nutrients,
electrical concuctivity, and saturation extrect determinations, which were done
by the Chemistry and Eoils Leboratory, Department of Agriculture, Damicns, Haitd.,
b Estimated values,
© Cenbimebers of available molsture-holding capacity per centimeter of soil,
adjusted for the amount of > 2.0 mm material.
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the colors are often slightly more grayish. Burin clay iSZSIightly less
productive than 8oisrond clay because the higher carbonate ‘level in the former
sometimes causes e slight imbalance of available plant nutrients.

No. 9, Merean clay, has a thicl, dars colored A horizon and a gray sub-—

s0il. It occurs in depressions end :is poorly drained. There is an area of

modest size in the southeast cormer of the Pubreuil Irrdigation District, one

in tho southwest comer, and six other small, scattered areas. Mersan clay

has a high avallable moisture-holding capacity and is moderatily slow in per-
meability. This soil is well suited to the production of rice anu taro if

proper moisture control, including irrigation as needed, is provided (Table 4.41-2).
Most of the area of Mersan clay in the southeast corner of the Dubreuil Irriga-
tion District is used for rice production. Rice and taro should be grown on

more of this soil type. Mersan clay can be irrigated easily because it is

nearly level and occurs in low areas. Drainage is needed on Mersen clay for

:he nroduction of crops other than rice and taro.
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<0 COLSTRUCIION AND RENABILITATION

.

Hel Barrarm ond (ates

Ropair work on the main canel headgatos hag beon initiated,
::-::1310.0111:;'"urol:e'.-x bol‘aa,strais;htonirfg holsting steins, cleaning

aild ropediring the slidos. Thoe co:*.crc'l:o--mi::: epoxy for repuir:

worle o tho eroded scclion on ‘tho ogee orost apron and gluicewey
hes not bLeen rocoived. The speciel sluicegato seals, replacements
for the detoriorated wnd worn oubt wiits on the sluicegate have
0% been received. Remaining work will be scrapping ana puainting
of all tho gaiecs.

He2 lain Conpl

f

Work on the mein conol was initioted August 12, 1976 end consistis
priioeipally of three itoms. IFirst, is the romoval of rock of
vorious sizes, debris and gedimont firom the omnal proper. Sccoudly,
‘tho cu‘.:'i;i:ll;'; wnd removal of "oreos,' weush wad othier vegetative prowth
vhiich hes been allowed to becoma optebliphed along the masoary conal
banlep, even in tho oracks and openingp of ‘the musonyy lining ituoolfl.
Whig ig especially true whore tThe miedn ominl orosg—geotions aroe
troposoidal. Whe third iten of work wider vway ip vhe rosliaping

and buoxgloning of the oroded canal embudanonts. Abttention is
booviculirly directed o thoso ca'cos wliore ovosion ip o contidibuting
factor ead whore rocks and dobrip moy foll into tho maein canal,

o work hoa ULoen doie repairing the main canal mosonry. This will

Lo delayed witil it io posmsible ‘Lo control ‘the flow of waleoxr from
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tllo spring section. It is plamied to initiate repuir work on

tlio magonry lining within the next tio or three woeks,

Preliminary surveys heve %oen couploted on about 4500 metors of
whe mein canel. Ueuailed purvey data end ‘tlie design work hes
boon completed on the new magonry mein cenal betyeon stiabtion

0 + 600 and 1 + 015 in the spring avewt. Congtruotion worlk on

tlie now main candl poction was octartted on '.:30'_.‘-'1301:11:01- 29, 1976, @id

approxinetely 400 meters of new cunel is to Le iustvlled,

.

5e3. Latorels

DMie only work storied Lo dale on the laterals, is the clearing
el cutting of trees end brush to allow detallod survoys. o

bo made. Cloaring {5 done on & 2.5 nevor yidth, Gie legal width
of ‘the cgnel aud lateral rights —of=woy. It ig neceapory o clepr
the laterals end cainals bLoforo suiwvoy crews con proceed witn

profiling end tuking cross-soctions.

Me only detuiled latoral swuvey worls this hog booit comploted
im woproximotely 1500 meters of luterusl 5.9 — 2.0 cad 1200 metors
of prinoipul luteral 5.9, Detoiled sgurveys will le requived in
owder %o design eud plen for grido control wmiructures, turnouts

and nesonry coanal linings,

Mo romds thivt hava been built ox iapaired to date are thopa

roquired by prosont consiruction wid rohubilituwtion operations.

——
P i
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Avproximatoly 6.1 Jkm of main conul romlis havo toon built ox repisirod.

yubh of the vocd work was pexrformed in d-mjmac‘tion' with clenxing
and brush cutiing o;:or:rhifins along Lio :.1{‘.i.)1 ornal. Hood worl wis
begun at tho diversion dam end hos oxtonded down to the bridse
on ‘tho Moridien nighwey. Tt ip plexncd to uild pome roids

paralloling the princivel 1okersls suoh as 5.9 when ond co neodod.

"

5.5, Muterial Stock Pileg

Rock, gravel and cand are oollected nlong the L!Acul Itiver in

selected arens. Sco Flote 0.2-1. All work ig performed by hand labor,
inoluding the wupshing of sond and gravel. 'Tho nukericls are
twanpported to the c.ons't;raction ‘si'bc or siton for agtocl—piling

i.ill tho projecu's ai‘.i;‘;la 3 cu.yd dunp 1okt e

Do Gobe it has been possible 1o moot neods and denadads sufficionuly

in edvimeice of congtruction vork. However, plaig hova Leen formulated
to enpploy private fruckors should odditional moterinls be required

A Lo

to muintein the congtruction on schedule.

5.6 ESTTIATES

o ——— g e

Tnoufficient amouwnt of work heg boon accomplished to doto in the

vorious ocetagories toO project o peliahlo time ofhintio. Tohobilitation

i.
work: oi tho projoot wed ghartod 3 1/2 montho 20« In tho initisl

Jio onaration, considorehlo umownt of Uine oo boen ppont

e .y £ o
ol an o v

41 ovpendzing tho workors, ploaning the opor Adionn end troining

yorponiiol.  Lhe porvicos of the DAUIDR guavey orcit have bLoon

: o | iy ot s b Rt P LR s et
evedleble leos tiéa vio 507 guido linen epbabliphed fo LIOJeov

opariNtions, cracting on cdditionel delaying faoctore

ST S b
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50 ~ Hel Narrare viid Gates

Dhb worl: completed so fux on tlie Wi J.O pd appurtenancos hios
been linited to guie '_‘0,-:.51'3. e schodule on romeining worls
will derend on Low cnd when the specicl matericlc wro received
cad medo dwvedlable on the congtruction sites. IV is witiocidpated
shat upon ardivel of these reguired materials the womuluing worl:

con be comploted within a month o sixX weeko.

5e6 = 5¢2 lizin Cenel

—

Cleering wnd cleaning operabions stpwlod on the mein cwinl.
August 12, 1976. Coustruction of tlie new section of wiic ek B
canal was initizted on Septomiior 29, 1976, Work ip concontratod
i'{a Pha Sowrce! or ;;prin:'_;s arca. Approximotely 400 meters of new
canitll ip Loing cuus"ﬁruoﬁod. Abowt 140 meters of the new conal
havo loon complotods The worlt in somewhaw compliocwbed by watox
Tlows foom "uhe‘u; »incg end the fuot that o Lypass is roquired o
co..“.;i:mu tie supply of iz-ri;:-.'i;ion' votor Yo tho projjoct acca during
she consbrncsion voriod, Work is progrossing in an ordonly mesnon
ond 4% is estimated thot 4t will take about four (4) mouths to
complete Lie construction worlk on the lew masoury gaection of wtle

rein canal.

T4 4o eobimatod thes it will toko fivae (5) to oix (u) monthg total
%imo towpair the megonry lining on tho main conal. It is antici~-
pisod that this work will nced to he sproud out over a yeoxr o o

vour nnd o halfe. Tho ropair swork should Le completed in conjwiction

with othor work on tre canal wnd lauterals as the work progresses from
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dvea Lo crod. This will meke construction equipnient and material

ropdily aveilable for the repair work in an orderly monnor.

Heb = 5.3 Latorals

o congtruction hes Leon sturted on the lutorals, thorefore 1o
figures for meking a time estimite on this pext of tho rehabilitation

work on the project are available.

Dopign work end planning for lateral 5.9 - 2.8 on whioh surveys
hevo been completod, was initiated on November 5, 1976, but has
not mprogressed to finel stages. Shortnge of DAUDR counterport
help in design end caloulations hus beon central Vo this doluy

in final desim.
A ! C

5«6 — 5.4 Sorvice Roads

Since most of he rocd work hes boon accomplished in conjuiction
witl, clearing, cleaning and brush cutting operavions along the

mein cenel, it is difficult to errive &b un estimate Of tine

rocquired to construct Lho service rowds. Until moro work is completed

on the latoral canals,vhe actucl number of kilomoters of goxvica

ye

wid ccceps roads can ot Le ectimated.

T4 is wnticivated $hat rosd coustruction wid repelr yorie will bo
o continuing vrocoss in conjwnction with cmucl end latera sioxlt
rail w11l axvond baxousiiowt tho ool Uity yiorle Ay il ol nenl Gil
SHo CYRoil

T% is cobinmated thot it tolkon one crow of 10 mon and a locder

apiroximatoly 3 o 4 doys to build und/on repair 1 km of poxvice

rotsle

]

N g Y A g a1 |
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546 — H5e¢5  laterial Stoock Piles

Stock=piling of materials will Ne a continuing rcoiivity throughout
‘e’ congtruction period of the rohabilitation work on the!lubrouil

Irvigetion Projects

5.7 Acul River Channel Improvemonto

o primexy murpose of the diversion dem is bo divert wator invo
the mein oanale. In order %o do this and melie it function proporly,
i{ io nccossaxy to maintain an open chaimel wo tlie heodgaics and
slulcowiye

Ii1 cooreration with DARNDR counterparts wd personnel casociaved
with the rohobilitasion of tho Dubreuil Ixvipation Projecs, o

plan hes been developed for chaniiol improvement work alove ©ho
diversion diu,

1t io proposed that the chawiol Be straightencd above the burrnte

for o digtosco of about 500 to 750 meters. Who flow of tho chiymol
will “hon bo in divect line with <the uluiom.r::y. Miig will focilitato
bho sluicing operetions Yo pass the heavy sediment lowd througi

tho sluwlcowiy in order to provent it from being desposited in f'1ons
of %l hendpates or cuawied into tho main canale. Conpidorible

cowit of oresive cction io avident imuedintoly sbovo tlie diveraion
on bho xi 4t Lealte Durding the recent high watox period, it 2ppoarod
oLvious huet should wny heavy flood of the river ocour, & numbor of
houses end form Load could tiell be owopl aweye A additionul and

Qetornining faotor is <the endengered wing=will of tho dan whioh could

Le cireunvonied, digiroying tlie usofulnoss of tho dun wid by pagsing




|
tho weter supbly rocuired to operate the Lubrouil Ixrigation Syston. ]

I% is proposad vhet matordal that is dozed out il tlo chaiiel
improvaement overation be depositod ageinst the right Lok aad nide

to form low protective jettico,.

Innvovenent wvork is to stert as soon as DAWUNIR nitdics & Yraolor=0ouol

availablo o the project. Timo reguired is eptimatod to Lo oppLoci-

nately ono montil Lo HiX Weokd. ,
. |
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6.0 CONSTRUCTION COSTS

6.). B.C.I, Istinaten

Item ~ Rubrique Dollars

Barrame & Avpurtenances ~ Barrase de

Dérivation

Ropair Ogee Crost - Réparation Croto "Ogeo" 1,000

Sluice Cate -~ Portuis de Chass 400
Main Canel Headgate = Vauines d'Alimontation

Canal Principal ' 400

1,800
Main Canal - Canal Principal

Cleaning Rock, Scdiment & Vegetation from
oanel -~ Eloviment deo Roches, des Sodiments
ot de la Végdtation dang lo canal 1,200
Ropair liasonry — Réparation de la llagonnerie 1,000
Romporary Bypass - Dérivation Provisoire du

Canal Princinal 1,000
Masonry Lining -~ Congtruoction Revétement en

Magoiunorio 6,000
3 Turnouts - 3 ouvrages de Priso d'fau 300
7 Woirs = 7 Déversoirs pour le Portage

Proportional des Eaux 6,000
1 Foot Bridge -~ 1 pasgsags pour pidtons et

animaux 500

16,000




Laterals — Canaux Secondaires

Ianstall 3 lotal Gates - Conatruction de
3 Vamea Métallique
Install 14 Weirus - Construciion de 14
Déversoirs
Ingtall 5 Drops —= Construction do 5 cautes
Install 4 Turnouts = Construction des 4
Ouvrages de Prise d'Eau
Ingtall 16.3ki Magonry Lining -~ Construce—
tion de 16.3km do canaux avoc RevSto-
mont en Magonnerie
6,000 m3 ilasonry - 6,000 m do
lMegonnorie
7,690 m3 Excavation — 7,690 m de
Fouille
18,460 m3 Compacted Embankment =—
18,460 m3 de Romblai Compacté pour los
Borges do Canaux
Farm Turnouts and Conorste Structures -
Prigses de Distribution d'eau et
Ouvragos d'Art

Drainag 10 kmg., — Canaux de Drainacge 10 kms.

25,000 3 excavation - 25,000 m> Fouilles

3 orossings - 3 Ponoceaux

300

2,100
500

400

126,000

34500

24,000

5,000

10,000
1,500

161,800

11,500



Office, Dopot, Garage, Shop, Land, Etc. =

Dovis pour Bureau, Garase, Depot, Terrain, Etos

Roads —~ Routes

Othor Costs (10%) — Autre Dépenses (10%)

Supervision and fdministration (10¢%) —

Supervision ot Administration (10)

Contingencies (20%) - Imprévus (207%)

6.2 Actual Costs and/or Corrccted Estimates

Barrage and Appurtenances

Matorial:
le Epoxy And Resin
2. Cemont, Sand and Gravel for
_ Hepair of Apron
3. Gate Seals

4. Hoadgates

Labor:

15,100
1,500

20,800

20,800

41,700

700

280
200
200

1 Mason and 4 Helpers @ 3.00 + 5.20 =

/

58420

4 Months = 17 weoks x 4 days por week =

68 .
68 days x $8420 per day

560

15,100
1,500

20,800

20,800

41,700
291,000

1,940



Main Cenal

Length:
0 + 000 to
4 + 515 Boval Bridge
9 + 115 To Baraud Road
10 + 165 To End @ Late. 10.1 & 10.9

Ropair lasonry Lining
Q

Yaterial: Coement for mortar 1:2 rate

2 Bags per 50 meters

Time: 50 moters per day, both sides
of canal
1 mason & 1 helper = S4.30/aay
10,165 m = 233 days

50m
233 days x 9430 = 1,000
liatorial:
233 days x 2 bags por day = 466 sacks
466 x § 3.50 = 1,630
72 m3 x 5.00 Sand & Gravel
peroened 360
Ingtall Dridge at Spring Area 500
Install Turnouts 300
Install Division Strs. (proportional
Weirs) 5,000

8,790




Lat.

Lat.

Lat.

Late

Lat,

Lat.

Lat.

Late

Late

2432
2.32°~ 0.19
2432 = 0,19 =~ 1,19

2.93

2093 - 02
Se34

59

5.9 - 008
5.9 ~ 1.8
509 = 2.8
5¢9 = 4ol
T.09L
7409R
7,09 ~ 0.65
9.16

9.3

9.3 - Ool
93 = 043
10.09
10.10

3600 m
1800

650 6050 m

2350
1600 3950 m

1790 1790 m

21505750 m
(4120+1630)

1920

3350

2150

1743 9163 m
14,913 m

1900
2100
1700 _ 5700 m

3280 3280 m

1350
150

700 2800 m

1900
2650 4550 m
43,042 m
- 5,750
37,292 m

- 150

150
150
150
1000
150
200

150
200

150
200
150

500

150

300
300

L/s

L/s

L/s

L/s

L/s

L/s
L/s
L/s
L/s

L/s

L/s

L/s

L/s

L/s

L/s
L/s



Laterals

1.

2.

Masonry Canal Lining
16.3 km or 16,300 meters planned., This amount of
masonry lining is needed to rehabilitate tho system
Prororlye
16,300 m x 0.92 o per lineal meter = 14,996 o of

megoncy lining '

14,996 w3 x 935/u = $524,860 . £524,860
(14,996 2 = $27/w = $404,892)

Ixcavaiion -~ Cenals, Laterals, and for Masonry Lining
Basad on crosp soctions itakon and calculated for
construction purposes on Lat; 5.9 = 2,8, the average
amount of dixrt to be moved is 0457 m3 por lineal
motor of lateral.

Thore are 16,300 m of loterals thabt will bo magonry

lined and only excavation ip needed at the rate of

3 m3 por 1 man per 1 daye.
16,300 = 0.57 m> = 9291 @
201 3 = 3097 mandays x $1.30/day § 4,026
Im’

The romairning 26,742 noters of latorals will romain
as eurth channels and will rcquire compactod earth
ombanknment at the rato of

2 m3 por 1 man per 1 day.
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26,742 x 0,57 m3 = 15,243 m3
12,231_3_ = 7621 man~days X $1430 = 9,900
o
3¢ Grade Conirol Struoturos (Drops, Chubos, otce)
Bagsed on data from Late 5.9 = 2.8

- 97 Drops @ 375 74275
85 Turnouts and cuocks Q 385 7,225

4. Canal ilload Crosuings Structures
Padestrien and Animal
65 ea @ 345 2,925
546,311

5e¢ Draing = 12 kin of surface drains to disposo
of run=-ofi from siorns and excesso

irrigation water

Dxcavavion:
3 m3 poxr 1 man per 1 day
2 m3 por linoal wator of drain ditoh
12,000 1 % 2 @> & 24,000
24,000 &° % 3 @ w 6000 mandays
800C nmandays x $1.30 = 10,400
Drain crossingo for animals and
podectriang
35 oa @ 855 2,275
12,675




Service Roads

1l orew 3 t0 3.5 4 days to repair or oonstruct 1 km
of roed.
Main Canal:
Labor: 1 crew @ $§16.00
6.5 km left to be completed
6.5 km x 3.5 days = 22,75 days
22,75 days @ $16,00 364
Material:
3.5 oharges‘(Loads) pexr km,
3.5 % 665 km = 22,75 loads
22,75 x 810 227.50
Laterals:
Labor: 1 orew @ $16,00
Late 5.9 = 5,000 8,0km x 3.5 days = 28 days
Late 9416 » 1,6 km 28 days x $16 = 448

MipCe = 1.4 km
8.0 km

Material: Rook and Gravel
7 loads x 8.0 km = 56 loads
56 loads x $10 560

11599'53

(810 per load or oharge (3m3).
1 Dump truck hauls 9 loads per day or 27 m3).



L'Aoul River Channel Improvement

Dozer lork: DARNDR
5 to 6 weeks (25 to 30 days)

30 days x rate (8.00) per hour x 8 hrs/day 1,920
Community Center 10,000
Supervigion and Adminigtration DARNDR
Contingencies 20% 116,311

8 6994546450

Note: Items purchased on PLO/C and techniocal oconsultant requirements
are exoluded.
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AATERIALS FOR gncve sgcrion (1731 _IMATERIALS FOR LBOVE SLECTION (248.5M)
B e

ROCK 8s.sM3 ROCK 186 m3
MORTAR ag3m3 MORTAR - 91 M3
CEMENT 198 SACKS CEMENT 647 SACKS
SAND 28.5 n3 SAND 91 M3
GRADED ROCK 182 13 - (FiILLER )

EXCAVATION 4548 M3

13
concpere cap  (36.5717)

CEMENT 290 SACKS
GRAVEL 22 M3
SAND . 15 n?

PLANCHE 6.2 -3
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Ovorall direction of tlio prosent onoration of wlio Lubrouil
i oation gyoslen is the repponsibility of Water MHasiox
Smivh Adonis, lued of tho Irrigution Service bLaged in Aux
Ceyene whilo loter Wustor Adoidp livesn in Wlie 1o ject el
<o Lulls of hia time ip opont on adninipteetive yoris &t tlie

]
i ]

A Ceyos officu,  Bince tho siedt ol rohebilitition ;'.c'i:ilvi'i;ic::
(Augant 12, 1Y (G), Wator Haster Adonis (Anpipgned o thie project
a ,,.l of +lie “imo), has Voot spouding opproximwioly thel cmouwnt
of %ine on the projact. Luclking tranpvortation of nio o\,

iis oelffveiivenous ig, quostionuole silice lie must depend for
mobility on cvidloble veliicles wiich mro involved in whe actuel

volinbilitotion woilk.

visel Hider (Syudic) willima Clawde with lide csoistuilt Aitoine
5%. Louis hen <he vosponsibility of inpuring officiont use of
Lhe pyovon tad cooxdinpting its maintonnnoes Loth live in the
projoct aren. Byadio Claude tanvolp the oven Uy vicycle wid on
Lorta boack; however nip apsistent St. Lowds locko any adequaio
mote of tavagiordubion. In eddivion, Jenm Wender Heliwol lwmn,
who lives ot tio den pifo, wosicts Syadio Cluaude in moin hecdputo
end sludcing oporations.

Oivigion of rospoisibility has ween optablich so what Syndio
Claude is vompoincible for oparciion of the Danm and all cinals
lying Lorth of tho Zorawd roud. lip acolgvoat S. Louis do
rouponsille for oporation of wll ocuawlo lying Lotwoon tho Joraud

votdl and tho lUois Loadry roed Yo %iio Boutis
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fha Codo lturale (J.‘f.:..l)i‘.} oubublishes righis and responsibilities

of unbter users in tho project arcw. Tho Hator Master in general

wnd the syndics in perdiculex ixe responsible for inguring vhet
oreration of the sysiem conforns to roguirenelnis ouilined in
tho Codo. Ilovever it is appirent thot 10 gystvematic epprouch

ig Leing tuken to inpure upplicition of Code roquilcinoits.

The syncdics wre responsible f'ox rotabing u!-.’hnr ou & pro-schaedulad

Liwis by diverting wator from one gecondery caunl to the otliers

T4 does 1ot eppear thut there has Leen any systemaiic attenpe

to ohserve the above schedule wid offect uniform digtribution

of witor 1o Ui puying Vatol Uscrs. Aidtiedly, thore is littlo

conbrol over the guantity of wator which 15 aivorted from tho

medil canol invo &y ipaavbiculor socondary canal beonuse of vie deteriorintod
condition of uiversion gates., 4lso controlled diptribution oif

wator is mode imposeiblo due to vlio various inadoquato intexupling

dovicos existing  in the main ocnal for diverting water invo

goocondury oeials,

ragsod owd mlecl sutod.

Giica %lio wester ip divorted into oy parsioular secondary cwminl,
furbhor Qiptaribation is appurently wngupervigod, Lack ol iy
mocng (Aigtrivution or metoring boxes) so contiol Wi quentity
of unbor divoertod froi o secondary owinl to u lateral mokos
consrollad dipvaeibution inposniulo. o8 O vepull, nost ol thoso
vosel wgors Lenefitting foom otor advearbold faom BUCOlGNY oritls
oot locibod in tho wper (Northora) ¥iro whinls of th0 pyntcie

Soma wuhor 4o distzdibutod by londirro Yhrough oreolio in nosony

seckions of %o ciinlue Iwom obmewveations Thoil, it io olbvioun
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that disthibution ol wator from tic gocondoxry owials into

laleralp io in the hando of witrainod wmid wiconvirolled vater—unors,.
’ ~ 14" ok 4 1LY - rEps Ao e PR L T Y 9o - A | P S TR | ho -
#idaf st J.'C;;L‘.lbg .-u'-i.)r Su‘JOaiun.‘.;.';... 113010 1000.;‘ SCCTY10l 01 'wilo ;'A'OQEUCU

orea siow evideiace of not Linving had water for 5 = 10 yeuorg.

Az a rosult of congtruotion welivitios currently undemiiy on

} Ui moin canal, it is necessary to turn off the wetor Trom
i 0600 Iiza to 1000 liowxs 5 doys 261 weelds  On wockends, viator flows

contiiwously from 16C0 hys Friday to 0600 lirs Honday moriing.

\ Thio gituntion will exist witi) Dscomlior 10, 1976 whon wotor will
Lo @llowiod Yo flow continuvously cxcapi for a shoxt (:;.znzaz-oxil.w.':;ly

| oliu '.:coi.) interuvvion near the ond of Jawery, Conpluints £roia
Wisier users have Leen minimal. ,Cie complain® lodged Ly the

l 6'..'.40::; of a1 essentinl oil factory wus resolved o ‘tho pavisiaction .
of Lovh tho l'..upcc;b‘: 1o wis sent Yo investigato tho conplodiat

2]

| tiad She owors of thie plante




T.2 Present leinteneanco

1 '

apide from the presont rehabilitation cotivitios which consiot

f of ramoving debris, rocks, and brush from thie main canal nd

[}

coondavics, 1% is obvious thal thore hds boen little in thic way
of orgenized attenpis Yo maintain end repair the Dubrouil
Irvipggation Systom. IHMaintenwice nd repadr.which hius Loon doine
nes beon teconmplished by individusl farmers wid o occusionnl
ciiureh spoungored commuiity service acvion. Tho natwrs of Those
efforts (locking experienced technical guidance) hus wesulied
11 compotnding; deterioration foctorn associated with the oyatoi.
For oxiviple, arbitrory sttempis by individual formors to dcepen
Yho cielp huve rasultod in oxcegsive crooion of onyth contld.
Mhogue cebiong have incresood vrobloms of rehabilitovion cnd the
coidition of' cuiels .ruuul".‘i:.:; from puch golions will materizlly

incroase conto of 1estoratioll.

Qlie deveriorated coudition of <the!moin cunel and masonyy soctiong
of pecoudcyry caagle iudiocito thot 1ittle attumpt hits teon hodo
Wy tho syndlos wo organigo woator users anto fuwlctional woink
groubn Lo ed'fect neconnany maintoneiice ad ropuirs = couplod wwith
shin is Vho fact thatl recaived funds, matoerial and ©oolny for puch

mednteionce ol ropails htve niet Leoen tvalloblo within tho project

Lick of permenont nousouring boxes (distribution sf seures) livs

sosultod in indipordminant aovions by wator ugorpipiich oo
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wo oetapliplicd by the Lotod of

p
Wotor distripution sclioduwles muki

Divtotors of tho lubreuil ITxeigation Digtadot ity techinionl
aonipgtoios vrovided Uy DALDR.  Tuplomontation ind nsdiintenidica

of vlicue poliocules (1 oxdar o ingulc aoqual digilibuvion o \nstier)
in Sho repnoiginility of uiie syidliop under tlio puveivision of' Ul

P2 ] o o S e,
LDOINL 01 L TCCUV0LIE e

Jiveraion ben
o Dosxd of Hrectors should dizrect the symdic vo regulisic Llow

Of tncbor 1nto the muin omnal in docoiditice with curface oxraa to

S0 irpipgccted ¢nd coazgonal cron renuironentis, WhHese Tequirenioints
alionld Lo revieved By who Toord oraler buois mdl dupige
Sa0ULA O 1EVINVOR U W0 pooad 01 O LYORILERY LDIGALE' AUUL C0dlils

AT " i3 ¥ fius L L e TP L SRS LM, 4 L1 I S ]
aviolds of enorlaicy. olioy should o cotbablighad by thie Dokfad
- . L -

of" wirectors concerning pluicewoy opowition. Suclh policy should
ingude what pluiciug operstions cyo timed Lo keod tho sluicowisys
feoo of voolis end debrim. ueing hipgh wotox,' hopd-gate eid slulcoity
cedo wdjustnants shiould Lo gyncroniued in order Lo malatlain o

sk

peoouarod flow of wetor into the modin cunal and ab vhe pams Lino

ovoid & build wp of debrips cud rock in tlie slulcowiy.

Mae zaporting Lo tho Dotxd of Jireotoxn of repalr reiuironoiis

1
5 by
dd Ly

0 the hordooten s sludcawayr; oxdum pwopior in Vhe Mesnongil
of tho Byndio wad Jun Yondors Lepulex poxvontive nadntonisice
puch us mansinge Yho houdgote wid sludoouay holpting gowya io

algo the Qdiraect vosponsibility of tho syndic. lognwlar monthly
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A measured distribution of wpter (deotoruined by aves 1o be irrigated
and geegsonsl raquirvements) will be maintained on o regularly .

n

pchicduled bagis for latordla off secondiwy calicls to be develoned

by the BDowxddt of Divectors with tochuicel aspisiance vy DARNLR.

]

scheduled deliveries of wevter will be posted us diperiied for
godonduyy turi—ouis. The progident of tha, cupicullbural grouvn in

vhio hubitation in which the letoral tuwrn-out lies '.;'il’L epnoinG o
near—Ly water user to ingure thet vho ochedule is obu uI‘\u.LL. Lhe
groun nember responsiule will ingnect the condition of the stiructure
ad e regpoiisible for adjusting deliveries off water according o
schedule. lie wWill roport his wotivitics, proulems, aud observitiorns

{]

‘to the hresident of tlie c-.;‘;:r:icultur;:.l frovp of Which he is o member.

4 syndic will ULe x rogt uired to leen poszted uditcr delivery schedules
curent end check on and repoxrt coudition of turin—out structures
o) 'bizo.l’iovl'dl,o_:-? Directors. lie will also yeport ey violutions) of
wosved seiedules o the Bog rd ik regulorly gehiedulod meetinso.

.

.

Ledintenonce of mein conel, socondexy loterals and fowma cunels oad

eignte of vy will bLe provided Lo colnmwidsy: sorvice by the

asmiculiurel group throuplh whiose heoitpbion puch canals poss.

PMhig commuiity service activity will be coordingtiod by whe vresident
of the groun concernod and will e tccomplished oni o regulorly
polieduled dove. Tho pré:ideu'i; of ewnch group will loport sucil
commwiity service wobivities aiid problems encowitered o the Doord

o

of Directors of tlhie Irrigetion lLipirict ot eaoh refuley meuting of

the Doerd. lenesirs or neintencice which oen ot be effecied Ly

exportise, matorials, and oquipment found ot tho site are %o be

arronged for by tthe Board of Direcuors , and reported o DANIDR,

~J
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A DARNIDR renresentetivo clong vith o comiitite copointed by the
Boerd of Virectors should inapect the entiro ayaton quertorly
el report its conditions and problems to the Bowrd. Dho Soard
ey reponsible for fulcing aiynecesunry corrective action

immedintely,

' Pediers not 1écoiving waten wnono farms axo loonted along the
medn cnnel at elevastions higher thun tho fipgt latoral should

Do encowraged to porforn meinivenance on the conal sirce | 10656 Wi 1) ugo

the wiber for domestic wnd iveztocl jnepones. lheowve this

ig 0% foescble, it ic tho responsibility of the BDowwd of vivacliors
Lo nvkie suitolhle frrangenons for reguler mointenance of ot
apction. Syndics will keon aritil thom o all times & commlete
clavent scicdule of, tinmes il quisitition of deliverios of all
wuriowts in the Zahrouil irzigation pynton.

-

“ECik oyndlc (Uiteh Rider) will Lo responginle for approzinetely
130k ot onttals. Thoh Wil Le eseigned ppeeifio wrong to Lo

covored Guily ensuring thet 4he conition off all oolals i

doliverios of wobon ooo meantedned s reguived,

AnG sominog o ho hold sliorily oftor the firpt of tho

Ny
o QL

Wi ll divolve oil cooup louders wnd gyndicn. Problem 2 solubions
roliove To ivrigation will Do digsugnad vo provide increasod

officiciicy it coordinuiion of all concaviied.  Control of liventoclk:
Lo provent Turihen dema e Yo tne syotom will Lo itoc.vi‘ly enphinsicaod o

Jovelovinont oif affective coirlrol meanuros oid o meeng to executo

3 them are a prime wom: onginility of 1ho dotrt of Ulroctors.
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Gal Fovit_of acminipizetion

1oa of Ulic ulaeudl dewdocuion vroject will be ceconn -

admiad ot
Lighow Uy ey, of o losndly conmidunted Ivwd wudon olstadet
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Sho Somivion of uwlas Leedlooddon Siasluiet is oo re Wi owoloach
acec lincludes 22 LLuitovdlons oo ol wiiieh Will aveotuolly e
LCHLCLCA Gy LAY T LCLL... uu... o .L L e Lol ult..L.L“‘ 7 all OO LCLo Gl
eoocore caovinn from 11 Qdlicront ool vilons Wil fown Bhe Lok
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novitations wore pelecied Lecouse of thodr socicl and ccouondc

Laflucoce 1a he pwodect Lren uw vaelr proxinity 1o secoudnaryy coainlo.

(zce Planche 8.1-1 Yo Whese Jwoups will erch hove seleciod olTicers
wio will Lo rcspoancivle for adnivdistering projecy cotivitien within
gneir nebliciion cecordins o Ulswrict policye ‘Miey will olg
influciice cccevvance of wvesvongsivllities for syoten woinveaosice aa
repedr in cdjecent hovitations in walch no o riculituwral srouvn
exlcts wut wilc are uargesed Sor avewonel orsondlssilione

To date the formation of agrioultural groups has been accomp—
liched in 5 of Uhe 11 naditations. Presildents of Shese (wouns aro
swionosilcelly meibews of tihe Juby cu:Ll Lordgation district and are
clizible wo Le elecied vo office in thol orponis:tiou.

oo Irricesion Dir:."a:cic".; will Wo resnousible for aduiunisior iy all
activities associvted with monwjenent; wedntercunce ond re»cir of

fthe irrisation system; howover, it wau recoguised Uy Hoitian end
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U.Se. Governmont representatives that technical financial and
financial and material support would be required during the
formation stages of the District and well into its later
operations until such {ime that enough oxperience has been
gained to enable it to function on its owne. Suoh a staff
was appointed by DARNDR on June 28, 1976.

8.2 Selection of Administrative Staff

Since rehabilitation involving engineering and organizational
activities were to be oarried oul simultaneously, DARNDR

officials (Damiens) assigned 17 Haitian professionals and
technicians to.the Dubreuil Rohabilitation Project (seco

Planche 8.2-1). Those assigned are presently gaining exporience
in rehabilitation activities which they will be in a pogition

to pass on to the Irrigation District Board of Directors once

it is establighed. So in effeot, the Irrigation District should
5egin {0 phase in on taking over adminisirative responsibilities
of the actual renabilitation work as well as management of
comploted gections of the system by May 15, 1976. Correspondingly
DARNDR personnol assigned to the project will begin. to phase out
of projoect activities. With the experience gained at Dubreuil,
those poople will be available for.asumption of greater responsibility

on similar rehabilitation projectss



PLANCHE 8.2-1

DEPARTMENT 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 project
and after disoussion with the General Director, the Dirsotor of
fhe Division of Natural Rosources and the AID Officials, the
offiocers whoge namses are listed boelow are assigned temporary ,
full-time, or part~time to said project while the Goneral Director
will make definite assignmenise. Thoge measures are effective

with publication of said circwlar letter:

NAMES DUTIES NEW PERCENTAGE
DUTILS OF ASSIGHMENT
Agre lax Hondesir In chargo of Supervisor 50%
the Digirict cf the program
Mro William Timmer Administrator  Administrator  50%
EDAPS
Mre Lupercio Gregoire Warehougse~keeper Warehouse-keapoer 507

WFP



Mro Yovane Mazile

Ure. Smith Adonis

Yre William Claudoe
lYre Jean Monet Lafranche

Y¥r. Fritz Regis

Mr. Nerva Cassion

Mre Jogeph Mentor

¥Mr. Guillaume Josaphat
Agre Charité Jean
Inge José Barthelemy

Inge Philippe Lamour
Inge. Raoul Pierre-=Louis

ing. Hughes Bien-Aimé

Pay-Clerk South

Zono

Typist

Mechanio

Irrigatioan
Controller

Syndio

Agricultural
Extensionist

Motivator

Agrioultural

Extentionist
Topograpner

Agronomy
Rural
Engineering
Rural
Engineering

Rural
Engineering

Pay~Clerk

Typist to be
agsigned

Mechanic to
be assigned

Controller

Syndioc

Driver

Agricultural

Ixtensionist
Motivator

Extentionist

Topographer
Agronomy

Rural
Ingineering

Rural
Engineexing

Alex Louis Tanisg
Coordinator South Zone

50%

50%
50%

25%
100%

100%

100%
100%
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8.3 Fundinr of Onerating ntity
Project rehubilitation operatiouns sterted with funding originating

from « $20,000 USATD/Haiti gmand on Awgust 12, 1976. 4 subsoquont
deposit of Witle I lHoitian Government contribution of $100,000
onabled acceleration of the project activitics. Doth of theso

4 bho

=

fuids are kept in the Dubreunil Rehelbilitation Account ¢

Hodional Bunk of tho Republic of Haiti (BNUL) located at Awe Cayes.
At the ocurrent rate of spending these funds wildl bLe exheusted by
late April 1977.

Once the rehabilitation of the physical fewburos of the irrigation
pyoten hes Leon completod, thie Irvigation District will be
renpo;wihlo for providing winupl o;;or:':l;'ion end madntonoiico costn
(sce Planche 8¢3-1). To build up the required operuting funds,

D4l acoownly s esunblishod &b BARII. AU Awe Coyronl in tho ficine of
"Digtrict D'Ireigntion Dubronil! (coe Planche 843-2). On fAwausth 11,
1976, it was promosed to & proup of asrioultural leaders thiut group
menbors worldng on ko rohpinlidetion of Dubrouil allocivie one doy'd
iy oach weolt %o tthe Digtricy acconnt ot Bilil, Whis was nsroed uhon

ead sinco suguat 12, 1976, this pmactice hes been obsorved sosulting

in @ gignificant ccownuletion ol opornting cnpitul. These fund o

1ot be used wivil the Uiglrict Locomes o legal ontity.




PLANCHE 8.3-1

ESTLIATED ALUAL OFBRARIONS AVD JZONTERAICH COSTS

(Rubriguo ) '
Lion Dollarg fiourdon

Oporations
Staff (persormol )
1 Syndic (Chief) 600 3000
1

Dam Tender (Gunrdien du Barraso) 240 . 1200
- 1 . ) . \ I s
2 Syndic (Assisbents) 120 3600
1 Exacutive Saocrotury 1200 60Co

dedntenntico (Batroticn)

Divarsion dam and Headzate
Neberinls (Metdrinwe) 200 1000
Lobor (lein d'ocuvre) 100 500
Hain Cinal and Seoondories 240 1200
Labox 300 1500

ligeollmneous Supplies (Divers)

Of oo 1000 50C0
Other _100 _ 500

Total ‘ 4700 18500

(]

lowever, it is recogniscd that one duy this oource of ilcome for tho

Digtrvict will cecuso. To estublish o continuing gource of funds o covor

operaiilonnl ond medntoisice coutn, it hus Leoi proposod tlih the Dintriot
e i aietamia e

bo suthorized to ustublish Yox ratos, collect twen aud alininisbor thono

3 3 Ao T L T T P ;
Jwids for puch purposss. To date Docembor 1, 1970, <his procedure iy

-~

ot Lean put ko offoct.
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Louring rehebilitation of the Dubrouil irrigation syston, & seni-—
cutoilonouns cooroilviive is bLeing wevolonod (wiong thao widier useirs o

talio ovar the munegeonewts and maintensico of ‘bhe syitons

Wio Jubreuil Irrigation District Cooperative (DIDC) cen Be logelly
conptituted wider oxisting laws, ¢lthough otlicy nprovisions ey Le
ucaded up exporience is gained with coopertivo iryigetion districho.
The Dopartuent of Agriculiture, wdor Article 152, Rurcl Code

I'roncois buvalier, “has thu responsibility for &1l irripation
gysteng! and thus oan authorize tho formation of & soni—ivitoriomous
irrigavion digtrict. The DIDC will have its owm choxrter and eventually

comprise ell of the woter users within the District.

Orgrenizotion
Mho orgenizntioncl arrangement for the proposed Lubreuil Irrigeiion

Digtrict Cooporative is ghowm belov.
\ Souxrd of Dircctors

1) — 25 nembers with eleocted clisdirmes
and  employed excoutive secre*l,pz‘y

Seclion Scetion Socuion
Modo up of one
or niore habitations

crved by secondury cwmuiole

The projoot nxen ip divided into 22 hubitations, For project purposen,

tho wrea is dividod up into 1l socliong, euch containing ono or more



http:Ir:2,,'.10

havitutions. Groups wre weing Tormed iu these scctious at tho
preseat time with 5 completed @z of December 1, 1976. Bach croup
elecvs & group ciacirmen and officers. 'the chairmen (prcsidcnt)
revresoints wober wsers in his sceivion on the Dourd of Jireciors of

the DIDC,.

The procedwre veing followed is the euseblisimert of o cove oioun

in cach of iho eleven secvions. Theuse froups wrc belig formed g
individucl cooperaitives wia fully oriciied priow to formation of a
Fedowvuted Irvrisation wvistrict Cooncrative. Lasic economic wnd
coililley luprovenecnt iucecitivos such o naintelidice 0f Coniil
boundeay cimals, merketing cnd vurchesing, crop siori:e, oad training
ian luwvroved proeciices will provide the cohegiveness wnd coatinucd
injerest Lecessiwy Vo nalitain Laowver poatlcipation.  Wincoe lioceirdives
will algo atvrect cevantual voluntuwy porvicipuetion of &ll wster usels
in caech gectioii.

2}

Al WIeVen hwhuer of corsons showld be nedntained on the BHourd of
Divectors., Cocdirmwen of ggriculiwial jwoups repecsenting the verious
gections shiould couprize o mojority of thie Borad nemicrs.  Cie

Lneiduel 00 guch reli eots wenoudnswidon within the projiecy crew nnd

the wigtriclt Arronouc (Diroctor> or his designaetved reprecentitive
ghould also serve oa the sourd of Jirociors ¢o ex-J.fficio nembery
with no&mally 110 VoiCe Liowevesr, in the oveat bthat ci actiou iz talon

Wy the Dotrd wuleh i cleurly anudnst estuablisued volicy or jiojeut

will gervo o Veuo the Gcuion.
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Levelopment of Policy

Wasional policy overning ixricotion distiict cooveruvtives wuthority
ond opercvion will prevedl. DATL peisomel wnsigued o tne wuurcull
Renavilitation rrojecy will nogist the District witit developiicit

of end eprrobutioca by Dalliun (ub Dumions) of a lejsnl chowier. 4ll
otiier interiial policy maiders includiny developiment of bLy-laws aud
specifyins rouponsibilitices of vuxrdous olficers i coinalitces

within the orpunisuition will be detvermined Ly the Dourd of Direclors

of <he Irrigsavion Digirict.

awthiority nocesuery Jor o guccessiul opcration ghould e delegcted
bo wle In‘lv,w;on Digirice. Tals awthority should include (but not
bo limited to the Tollowing)s
—  Botublish o wudget end dotormine water charpes nocossary
To et Tie LuCTe

- ke dlslacsencnts ond koep devalled rocords of wll fincuciol

Lreasicilong.

[

—  Iunloy. uccesusary persomel wid termincete cmdoyment

required.
— Datablish cad controel waver allotments to all users,.

e dubreull irrigsation systcie

<

—  Operstion cild maluteuwice o

— acguire, sitove, and moailntain materials and couipmont reguired
Ly <nhe Disueict,

—  Detomatne the weivileses (votsiag, eice) and rospousivilitios

(maintencico of cowtain ciumals, etc.) of wuber ugsorg,



—  Ivaluuto and report prosress aud provlems.

Wator chnwciges collecied by e JIuC should be deposited in an

I,

account of tlhio Coonerativo 1i the Zulli.

The Deportment of Agriculture will irovide technical apsisicice,
thirousu existing crauels (ag_;rouo:;:es vl lrariation en;_;ineors), Lo
‘the Cooperative and fto fermers thwicin. It ig desireble for the
DILC and the Depcatment of Avyviculiwe Lo devolop o foxnal
I'smoraiidlun of Undersionding conceaning this wechuicel ansisitinlco.

The DILC moy, taroush the Jeporiment of A riculture, contriot with

the Government of Iiciti for major maintenonce itenms orr cousitruciion

projecis, or iave such worlk doas iy comcrcicl contructors.

Iunlement.ction of Policy

The Bouwrd of Direcvors will cmploy ca cxecutive cecreiary whe will

laplerens volicics egiablished vy <he Docid, leep minuices of Dowwd
neetings, send notices ol waber ciuxges o users, recoive wd dismwsge -
Coonextbive funds cud medwteln devailed rocoras of all finenclal

tronsaetiong, aLd supervige wny otner enployces of the Boord. e will
olso Le regponsille Dor renoriiiyg Dligvwley stroang bo Dilulul Varowh

.

2 qam A e g i
ite Avee Coyens office,

A Sradic (chof) will e selecued iy whe Dooxrd of Direciows ivom w
1igt of cuclifiecd cluiwidotes sunpliod Wy the depuibuent of 4 riculiwre.
Phe Unidic shedl Gisuribute weber cccording o e wliotients

estveulinhed Uy Ve Doord of wirecuoru.e A damtonder, dibcldendors,

or oLhcy rovsons may we cemployed Ly bthe Lourd ag nocded.
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There are threa kinds of water users in the DIDLC: farmers, for
iryigation; comnoxcinl enterprisos, for brocassing; cnd domestic

users, who have less when O.1 heclare of land. Vater charges sliould

De medo on & volume basis; ‘thet i, per cubic meter of water usod.
Water charges would bo made 1o euch fernmer according to the hectires
thol he irri:;‘;.‘tc'd, anrdl to cach commercial enterprise on the bhasisp

cubic neters of w.ter used. Houscholds with leso than O.1 heclbaro

iy

o
of lead would Le chaxged at tihe aniucl rave of O.1 hectare of laud,
or 1,750 cubic meters of watoxr. 'this would provide wnnle watoer for

domootio use, linited livestock usc, and a small gorden,

IPox' annual meetings ox' genoral mestings of all DILC memberg, cach

faxmer with 0.1-2.0 hoctures of land end cech commercinl enterprine

wonld hpve one voto in goveéinwaice concersing the seotion or wIDC,

Iach formor with 2.1-=10.0 licctires of lind would hive tiwo votig.

4

Iaoh household with loos thu 0.1 liectiwo would havo O.1l volce

-“

Lenefivs from uie DIV0

The Dubreuil Iiwrigetion Jdigirict Cooporatvivo own and phould exve
at the focul reint for wcadoculturel doevelophieitt am voll as dnprovaed
iradpbion in the Dulrouil frcn. Wit oxpericiico owbtained in tlio

T } 17 T ey ey e ol e e 1 3 vt erenl Y "]. v e e 1 s vipvriet
LOC, mimilia covjeuivbives could Lo oxginizod in obthur invigated txens
Lo tccelorinio tericuvliurel develoynent in Heatis,.

Mha Cugratss BLEERIN :;.‘.‘-;".J;u:-.l.'i._:r fivornla nosiuhl cohdltionn for ilrtoli-~
pive o oiculiida., Wone illclitic hanely level poilst off ool quadity,
fevoreble tonporidture wnd swighing Lox cron sroirtiy bhronzhont i
Jen, approxiniely 20Ucm (‘19 anchon) of reinfall extmndly (dvy socson

lacones Lo Z":rch), oad abwndaig gravity 1rcdgivbion wetton. Ao

vexioty of crors oMl DO gLovn in Uhe e,

BT L 2T PG PO 1Ty



NN S T AT ORI e N T R e T R

In svito of thene natural advesiies, ocurwont ocrop yolds wro lou
' i tlie Coyras plodn, althowsh it in very diffioult to oltain

quantitovive yield detal (sso curient cron yicld agtimates in the
following tuble)s Curront nisiegonent practicos concorniing nLlois
population, crop vericties, fewmtilisetion, tillaro, pest contiol,

tvinmelinecs, nd irrigoation are much below whot thoy showld be on

nmost formo, They con oaoily be ingwoved ond ghould be Lo incrouse

profit aul food vroduction.

Bstimoied averame orop yields per hootare under throo

levels of manasement in the Dubieunil Irricotion Jigtrict

[}
-

Tienasomont lovel

Crop Unit  Curront  Liadium Hoderatoly
high

Sugar Cano ton 40 70 g0
Jlanioc 1) 9,000 7,500 9,000
Sweat potato  kp 4,000 T,500 10,000

fidco ‘(paddy)’ g 1,600 2,600 000
Gonil 3 1,200 25200 2,900
Pporaiin i 1,100 2,000 2,000

Soyieus kf 1,000% 1,600 2,000
05/ Yo ke 650 1,200 1,600

Colton 1ih i 300 550 160

L S ——— e —— e £S5 4 ———— S a8 e b

* Vory Little o 110 poyhzumns oro oniaoictly proint. Bosimiiod
v (" v Ly

Jicld wder curreint mans onolt.




Crop yields can be groatly increased in the Cayes plain if improved
nanagement practices are introduced by DIDC and followed by the
fermers. On the basis of available information from Haiti, Puerto
Rico, and Costa Rica, projected crop yield estimates are given in
the table for a medium level of management and for a moderatoly
high level of management. Under an agressive program, a medium
level of management should increase orop yields approximately 75%
above current levels within 3 to 5 years. VWithin 5 to 10 years,
crop yields coutd be increased another 50% if a:moderaxely highv
level of management practices were followed. Although th~ improved
management praotices roequire some incrocased costs, such as better
seeds and more fertilizer, the net profit should increase much more

than the increased inpute.

The projeoted crop yields under even the moderately high level of
managenment are very modest, and can readily be further increesecd.
For example, tho projectiod corn and sorghum ylelds under a moderately
high level managomont are only one-half or lesq of the yields
currently obtained in major areas whers these %wo crops are produced

rogularly.

Intensive multiple cropping is another improved practice which should

be utilized much more fully on areag that are not growing long-
duration crops gsuch ag sugar ocane and maniooc. With proper irrigation,
which is egpecially important during tho dry season, three short-
duration crops (vach 90 fo 120 daye) can and should be growm amnually.

Two examples of such intengive multiple oropping systoms are ag followss



Cropping Growing period

gequence Dec.~Har. Apre=July Augro~Nov,
A Bgans Rice Sweet potatooes
B Soybeans Corn Sorghum

These and many other short-duration orops could be growan in other
sequences annually. For example, many vegetables (such as shallot,
onion, okra, eggplant, pespper, tomato, and cucumbar) could bo
substituted for any of the six crops lisiod in sequonces 4 and B,
Crops such as corn, corghum, and rice, which need high nitrogen
levels, should follow legumos (much as beans, peanuis, or soybsang)
where this is possible, legumes should be inoculated with the proper
bacteria in order %o produce maximum nitrogen, and thereby increage

yields and correspondingly reduce nitrogen fertilizer costse

Soybeans is & crop which should be introduced and grown in adapted
areas in Haiti, such as in the Cayss pleine Soybeans would £it

vory well into the intensive multiple cropping systems on productive,
noarly 1§vel goils. Processed soybeans produoce an edible oil that is
one of the major imporis to Haiti and a high protein meal that is
valuable for numan focd and liveatock feed. Although rurel incomes
are cxtremely low in Haitigy the poasant spent ag much as 20% of his
cash incomo for soybean o0il, and other edible oil during the early
1970%s, according to estimatos by the United States Department of
Agriculture, Adapted varieties of moybesans produce more oil and

protein per heotare than do peanuise.

With improved irrigation and other management practices in the Dubreuil
Irrigation Disirict, net orop income could eagily increase twice as
much or more than the crop yield inoreases under the medium and



moderately higa levelis of management. These inoreases in net income
would markedly improve living stendards and permit the DIDC to
colleoct sufficient water charges to maintain and improve the Irri-

gation Syasten.

8,5 Stepg Necessary to Croate Ilew Organization

The following outline indicates the goals involved in the rehabiliw-
tation of the Dubreuil Irrigation Project and the steps necseasary

to reach thege goals:



AIlS:

lo‘-
20"‘

Form an Irrigation District with {the farmerc using the
Dubreull system and who will be able to:

fehebilitate the actual systen.

llepairs, maintenance and ocmooth operation of thic

SYSUChie

ORGANIZATION PROCESS

III o~

* IV."‘

VIQ"'

Orientation of DARULIL personnel assigned to Lubreuil
projecie.

Identification of existing agricultural cooperative

groups, of group leaders and chief of groups in the

Ierigeated arcas
Cnoice of methods ad ways to apply them.

Oricntation of lewder and chief of proups as for:
L) reasons of %he exisiing projoct
3) responsibilities for vhe orgunizution of the Irrigation

Digitrich.

Groups training:
A) what i the Dubreuil project
B) rceponsibilities for the organization of the Irrigation
a) Covernment responsibilities
b) regponsitilities of local pooplo
¢) ccoinonic analysis of project benefits
d) nocinl analycis of project beneflits
Orgenization of Dubroull Irrigation Jigirict:
A) Organize groups with special interecis
D) Seminar of orientation for the representatives of the

different proups.



C) Seninar of planification to fornmulate a chart and
rules to waminister the Irrigation Districi.
l.- Bleciion of iemporary administration comitice to nrepore
tne cleciion of o permancuat administiretion comiviea.
2.~ ormation of worlt comittce
3= lleporss proveretion opprobation of repoils concernins
tho chart and rules to wdminister the Irrigotion Vistrict.

oL

D) Approvetion of vhe DAiLivg concerning the chert and.iulos to

adninister wvho lrwrigetion wistrict.

w

E) Faecting for memuvers of all groups cnd the people using vhe

a) apywoval of chury and rules
b) cleciion of $ho rember of the permavont administration
comiitee.

techmicel stalf and education of prows Yy the extension servico
for:

A) operation, maintenunce and adminigbration of tho sysiem

B) ap-licavion of improved methods of culture.

% At “his point a plan should be made for the crea:tilcn and

formation of toams.



8.51 Current Status of Orgenizetion

Planche 8.51-1 shows graphically progress expscted projeoted through
July 1977« Failure to receive plauned numbers of persounnel to
expedite formation of groups will delay the election of temporary
officers of the Irrigation District possibly until late Februarye.

Also this will dolay formation of commitiees. Plans of work for
organization and engineexring have been completed. Loeaders have been
identified; Ext. mothods have boon seleoted (see Planche 8.51-2);
and orientation of leadors is continuing and will possibly bte extended
one additional month. Preliminary discussion moetings have bocn

hold concerning development of a charier for the Irrigation District.

Five groups have boen formed by Dooember 1, 1976« EIloven are
targeted for organization prior to holding the first organizational

meeting involved in formation of the District,



PLANCHE 8.51-1

GRAPH 1 QUE

ORISNTATION DU PERSONMEL
DU DAINDR [(CAYES)
PLAN DU TRAV‘AIL‘

. [GENIE) . PROJET DE DUBREU I L
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PLAN DU TRAVAIL ,
. (ORGANSATION) PROJECTIONS 1976 -77
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PLANCHE 8.51~2

II

Aim:

13T

A

Iv

Almz

.y

DUBREUIL ICHABL LIV AT O PROJECY

EATELRSTION 100iI0ns rport TulIlTALICH O PROJECH

Individual Visits (Community Leaders):

~ DBecome acquainted with wn establish good relation with leaders.

Obtain inTormation on comnauiity problems

-~ Provide intormation aboui the rehabilitation project
- Plan and arrange mootings
- 'rain locadois

veetings (liemuors of existing groups or groups being formed):

-

Provide information on project

Incourage exchange of ideas

- Qutain information

- ITromote tlhie purdicipation of everyone in cariying oul the project.

Excursion (to Chaletio aud Welsh):

-~ o let the Lubreuil know the good results ovtuined at Chuletie
and ielsh on small irrigution systoms constructed vy LudlS
and DAIDR,

- Lncouroge an exchangse of ideas wetween the group membors ot
Chalevte and Welsh and those of fubreuil,

-  Peirmif{ the group mombers from Duvrouil to widen their field
of oxperionce and encowrere them to take aclion.

iadios

~ Jcach all furmers in osubreuil to give them information on <the
project. ‘‘he weeldlly progranm "Plunveau Peysan' of the Ceyes

Agricultural Listrict will be used.



8.52 Projooctions of Autonomy for Organization

Under Article 152, Code Rurale, Dr. Francois Duvalier, the Dopartment
of Agriowlture (DARNDR) has the responsibility for all irrigation
systems and can authorize the formation of =a Irrigation District
under its supervision. To approach an autonomous stato, the irri-
gation Digtrict would nocessarily have to have the authority to
determine, assess, and collect wator taxes. It would neod to have
the authority to employ and compongato personncl; establish a

budget; make disbursementsj be responsible completely for operating
and managing the system; and to develop policy as woll as privileges,
and respongibilities of water userse. It is questionable whethor
complet autonomy is desireables Tho Code Rurale provide sirong
government backing and support for a fledgling Irrigation Digtriocte
However, it is vory desireable that tho District be authorized to
ascocs and colloct taxes form wator users and then to budget and
dispenso those rovenues according to locally recognized roquirementse
Govornment guidance and techniocal support is desireable; however,

day to day managomont of the systiem should be placed in the hands

of tho poople of Dubreuil,
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U«0  Socio Iconomic Survey

foior o the sivart of the.rohabilitation of the Dubrouil irrigation
projoct, little was known concerning the sociwl end oconomic status
of tho people living in the project arvcc. It weg recogmised by
DARLDR end J.Ge. Whito thet in order to develop gociel and cconomic
acvivitios reletod o the manajemont and mpintenance of the re—

habilitated sysiem & thorough wnderptonding of the socio—ccononic

»

gtatug of people living in the progject are had to Le established.
On August 24, 1970, it wes jointly decided o dovelop such &
survey. A questionnaire wus depiznod, avproved, and the study
ves dndviatod Uy o sixX man deam.  IMold iavestigatiois required
eppro:inmotely O weeks and enalysis of the information was
completed Deoeiber 2, 1976 Yy Asvonomo Charité Jomn who in

L3 RrL -.._-..,. ] (S ey P Tim ras] ok e o I S e ey e v
aoupigned Yo tie ~ubrouil project. Nlopults of thiz study ox

shown it Doownent £,6-1.
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§) Recommandations and conclusions




I) GENERAL

The Dubreuil rehabilitation project undertaeken by the J.G. White
Engineering Corporation in cooperation with the Haitian Government
and financed by USAID was started in Cayes Plain at the beginning
of August.

In the past most of the infrastructure was built such as the
diversion Dam on the Acul River upstream of Ducis, and the Main
Canal, but there were practically no laterals constructed, making

the systems less than fully operational.

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

irrigation system.

In the mean time the Agriculture Section started an agricultural
survey in the area which will be served by the system as the first

stage of its program.
II) PROJECT AREA

The project area 1s approximately 2,300 ha (see Soils Map)'and has
9,350 inhabitants, (see SNEM Bensers 1972) an average of 0.25ha/inhabitant.

II.I - A list of the farms, population irrigable area in each of them

is contained within the Interim Report.

ITI) WORK

This survey was made in August ~ September 1976 on 10% of 'the popula=
tion. The following is a summary of ?hié study.



IDENTIFICATION

OF THE FARMERS

TOTAL

1.1 Age
Age No of % Category
Farmers
0-20 3 0.3 Very young
2l - 40 315 34.1 Yaung
4l - 60 423 45, 3 O1d
61 - 80 186 19.5 Very old
81 - 100 8 0.8 Very old
TOTAL 935 100
1.2 Matrimonial Conditions
Matrimonial Number of
Conditions’ People o
Maried 275 29.6
Common Law
Mariage 430 45.9
- Widowers 25 2.8
Bachelors 195 20.8
935 100




ITI.-2 LAND TENURE

Agricultural development has been held up by the iragmentation of the
land. The parcels are very small, from 0.5 to 1 ha. They are not

only very small but frequently not close to each other. The farmer usually
occupies several small tracts of (0.25 to 0.50) located in different

places rerhaps even in different habitations.

These small tracts may be of different origin:
a) Land of a property which comes from inheritance or sale.
b) Leased land.'
c) Metayags.

-
“/urs”'

5

2.1- The farmer may be, owner, leassholder or "Metayer".

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

2.2~ Size and numbher of farms

Size of farms No. of farms %
: Farms of 0.50 carreau : 1.111 ' 71.08
¢+ Farms of 0.50 to 0.99 : H :
H carreau : 269 : 17.210
: Farms of 1 to 1.49 :
: carreau : 127 : 8.13
* Farms of 1.5 to 2 : *
: carreaux : 36 : 2.30 :
Farms of more than 2 . 2 . 1.28 |
: carreaux : : :

" TOTAL F 1.563 " 100




2.3 Total area irrigated

(ha) 270,16 vvvvvvveneivnneens, 268%

2.4 Total area without irrigation

(ha) 693.45 vvvvevrrevnnnnenees 72
2.5 Current land used
leased land....... (ha) 57.48 viiiiiriiinisnenes 5.96%
metayage ..... vveo(ha) 1672.45 ....uii..... vereeee17.368%
OWNEr: oeeveesdena (NB)  738.68 tvivrereinrevenens 75.66%v

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

the credit and buying the inputs can be applied only through agricultural
groups. Formation 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,
III-3 AGRICULTURE

The main agricultural problem is the lack of irrigation. Even a good

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
is heavy for the farmmer. That is why the farmer have difficulties to

reimburse the loans after planting of corn and beans.



during long droughts where precipitation is scarce and irregular, it

is not worth using total input regularly.

‘3.1 Area Activities

During the survey on 935 persons guestioned, 860 (95%) do farm work
and the rest have other activities such as handicrafts, peddling stec.,

howaver the economy of this area is essentially based on agriculture.

3.2 Principal Crops

Two (2) crops ~ seasonal crops - are dominant in the area. Corn and
Sorgho. Red beans comes in second because it requires special
conditions., Sweet potatoes, manioc, tayo are in association as an

insurance crop for local consumption.

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.
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CROP CALENDAR {CORN - SORGHO - BEAN — SWEET POTATO)

ol
g
0]
e
2

¢ Fev. @ March : April: May ! June : July ¢ Aug. ! Sept. ¢ Oct. ¢ Nov. : Dec. ! Jan.: Few.
Com 5 mo. : Preperation of land: : : : : : : : : :
Local : : sowing : :Veeding tHarvest : : : : :
Sorgho (petit-mil): : : : : Preparation - sowing Maintenance : : Harvest
Type 5 months : : : : : : : : weeding : :
Boans 2 to21/2 : : : : : : : : : : : : :
months H : : : : : : : ¢ Preparation sowing weeding Harvest
Cycle 1st : : : : : : : : : ’
Cycle 2nd : Preparation — sowing weeding harvest : : : : : : :
Sweet Potato : : Preparation Maintenance Scheduled crops : s : :
6 months : : : planting : : : : : : : : :




3.4 Technical and Financial Aid

Credit: For 10 years IDAI has had a program of agricultural credit
to help the small producer and also for development of agriculture
in the area. Some farmers in order to obtain a loan individually
sign a contract for the corn 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 -
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

Generally cultural practices are rather poor. The tools used - in spite
of efforts made by IDAI -~ are the hoe, the machete and the serpettes.
Only 17% of the farmers out of 88% which received financial aid from

IDAI, used the plough, pulled by animal‘ traction.

3.5 Worik 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 5 hours per day but actually the work day
lasts only 4 hours from 7 AM to 11 AM. Cost of labor varies between

$ 0.30 and 9 0.40 per day depending of the season. In the area were

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

‘day. Sometimes the laborer comes back in the afternoon and works



from 2:30 to 5 PM, in this case he then receives half of the wage-

mentioned avove.

3.6 Cost of Crops

Cost of crops varies depending of the period of the year and climate.
While the cost of corm by container (mannite)was $£0.35 inNovember in

Berault and Bois Landry area, the price was double 3 months later.

After long dryness with %ﬁe lack of crops the prices go up and usually

tha Government has to intervene.

In the Ducis market where the majority of crops is sold the following

prices were reported during the month of September.

COTN o o « « v ¢« o o« ¢« ¢« « « « « +» » $0.60
Red beans. « « « v ¢ ¢ ¢ o « s & o & 1.00
Black beans . « + « « « &+ & « o o 1.10
Rice hulled (local type) « ¢« « . . . 1.20
Sorgho unhulled (assiette) « « . . . 0.35
Egg (unit) « + . . v« ¢« v+ . . . 0.05
Beef #/ « « ¢« « ¢ o ¢ v o o o« « « . 1,00
Pork # v v ¢ v o o v s 0 00 s v oo L2

Prices increase

Price increases of agriculture products are obvious. Although cost for

production is high, because of high cost of imputs and labor but the

benefits from production are abvious.



YIELD ESTIMATE FOR TWO YEARS ( 1972 & 1976)

1976 1972
Crop: Locsl Red beans (2 months 1/2) Crop: Local Red beans (2 months 1/2)
: Improved cultural practices Improved cultural practices
With irrigation, fertilizer, chemicals With irrigation, fertilizer, chemicals
Ploughing with animal traction Ploughing with animal traction
Yield: 1200 kg/ha (651 cens) Yield: 1200 kg/ha (451 cans)
Estimate valus in Courdes: Estimate value in Gourdes:
461 x . 5.00 = . 2.305.00 451 x . 2.85 = §. 1.313.85

Item of expenssas: [LTtem of expenses:

Inputs: Seeds €0 kg x @. 3120 .... . . . = (. 256.00 {Inputs: Seeds 80 kg x $.1.25 . . . . . . . . = (¢ 100.00
Fertilizer 100 kg x @. 1.50 . . .= 150.00 Fertilizer 100 dg x §. 0.72 . . . . = 72.09
Irrigation ¢« ¢« « ¢« ¢ ¢ o ¢« o o « = 12.00 Irrigation . . & ¢ ¢« « & ¢« ¢ « » 0 o = 12,00
Chemicals (2). v v ¢« ¢ ¢ 4 4 v o = 40,00 Chemicals (2). « « v v v v v o v v v = 20.00

@. 453.00 Chemical for seeds « « « « &« &« & & o = 5.02

. #. 219.00

Land preparation animal traction . . . . . 153.00

Vleeding, Seeds + « ¢« v ¢ o« « o 2 ¢ o« o & 60.00 Cultural practice . . . . . . . . . . 172.00
" Fertilizer, weeding (2) © LOSES - 4 v e e e e e e e e e s e .. 110.00
Harvest, drying, transportation . . . . . 165.00 @#. 4as1.00
¢. 833.00 Contingencies 10% . « « « « & o o o 49.10

Contingencies 10% « « ¢ ¢ ¢ « ¢« o o o « & :83.30 TOTAL © ¢« v v v ¢« « o « « . « (. 540.10

TOTAL © v v ¢ @ o o o = o « « « @ 916.30

Direct Benefits: 2.305.00 - 816.30 . . . . #.1338.70 Direct benefits: 1.313.85 -~ 540.10 . . ¢. 773.75


http:1.313.8S
http:2.305.00

When comparing losses and benefits for these two years we will note
that direct benefits in 1976 were higher than 1972. This is because
the increase of price for the beans was higher than the ratio of

inputs and labor for the period.
The income per one gourde of investment respectively 2.5 and 2.4.

YIELD FOR SOME CROPS

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

Corn 800 | 3000

Rice 1200 2500 N

Beans | 700 1200

Sorgho 750 2000

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 « « o o s o o o o o o o & & 1,142
Goats v ¢« o s 6 0 0 0 s 0. 08w 376
FOWl + ¢« ¢ o o o ¢ o ¢ ¢« s o o o« « 4,480
HOgS ¢ o « o o o« ¢« o o o o ¢« o » « 1,738



III.S RECOVMENDATIONS AND CONCLUSICNS

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 development 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-

gstablished pattern. These methods were usually lost in an administrative

shuffle.

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

notion of a cooperative interests the farmers.

A program of agric.ltural credit, technical assistance using selected

local seeds can be done with the unit in each community.
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RECOVMENDATIONS 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 development 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 methods were usually lost in an administrative

shuffle.

L3
The cooperative seems to be the best way to motivate the farmers. The

notion of a cooperative interessts the farmers.

A program of agricultural credit, technical assistance using selected

local seeds can be done with the unit in each community.




SYSTEME D*IRRIGATION
HABITATION RBERAULT

TABLEAU 8.7-1

! Nos, !} Propridtaires ! Sup. oult
s 1 R iHactaron
: i : Hacénor Bernabg : 6.36
i 2 g Alfrod Baszile ' : 0,96
i 3y Ryppolito Halbranche : 0.96
: 4 . Mmo, Nervil Viaud ; 0.80"
A Bdmond Nondior : 0.64
: 6 Lborle Louis-Joan , 0.50
A Mmo. Stornoe Duplossis ; 2.58
: 8 Lodor Jn~Daptiste . 1.29
i 9 Louis Lubin . 0.48
¢ 10 o . Moinior Chaoha ; 1.61
g 11T Luo Sarius . 0.16
g 12 ‘, . . Gabriel Ropan ‘ . 0.32 -
s 13 C<licourt Porsonna ' : 0.32
M4 Cicerdiou Cadet : 0.64
s 15 7, ' Grard Fils . 0.56
y 16y Diouveille Faustin . g 0.56
s 1T ', Almgida Rollin . 0.64
¢ 18 ' Marcel Bion—Aing . 0.32
s 19 ! Louis Bion-Aimé : . 0.32
. 200 ', : . Dupont Verret . 2.58
g 210 f ‘ Cougtard Darbouze : 4.44
: 22 C Hro. Bonifacor : 1.29
g 23 Nobert Ltgondre . 0.96
: 24 Julion Villafranche - s 0.64
: 25 Aristildo Pichacha . 3.30
; 26, Dieuveille Labastille- : 1.61
: 21 'y Brutus Latus- ) : 0.16
¢ 20-4 ', Guomalle Latue- ' . 0.64
; 28 Jeanne Latus . 0.16
s 29 Gormaine Latua . 0.16
: 30 'i Brutus Latuo . 0.16
; 31 ‘ ' Daniol Rosoan . 0.1§
s 32y B Germaine Latus . .10
33y Gormaino Latug . 0.16
s 34 'y Roné QGaétan : 1,29
: 35 ‘g . Julio Luxomar . 0.24
; 36 o, , Camillo Noloon . : 0,32
g 37 N v Lliciane Valdry e ' s 0,32
. 38 s S Elie Cawmoau : : 0.96
: 39 . 'y ' Gabriel Rosan ' 0,40
¢ 40 vy © ' Iréna Régis v ‘ : " 1.00
¢ 410y L Mmo, Phanor Dharel = : 0,16
¢ 42 7y o lice Bglisaire Y . 0.96
y 43 . P ~ Mmo, Prévoit Josaph : 0.24
g 44 ‘s : . Aurfun Nolld ' : 0,72
; 45 s ’ ' Daniol Rosan S : 0,32
. 46 iy o .. +Auréus Noll . 0.24
: 47 ' ' Mmo, ¥vo., Malia Chrong’ . 0.64
‘ 48 " , ¥moe Adrion Domorgant . 0,30



HABITATION BERAULT (SUI™k)

8 Nogo.!? Proprifiaires Sup. ocult

3 : ‘f Hootnrius &
L 48=a. Dhomas !Alténa | P08
¢ 49 Herminans Nodl ' g .- 0.24
s 49=4, . . .Thomaa Altéma o 1 10424 :
, 50 ) ¥mo. Adrien Domergant ' . 0.48.
: 9L Lo Virgina Vo8l iy (0432,
g Od=d Thomas Altéma . : 0,16
. 52 ., Aurguo Nodl . 0.8 |
g 93 Adesto Jaaon ‘ . : “1.50 g
¢ 9, Diocujuste Laurgus L : 0.16 .
: 99 4 Adiuois Choriza S : 1,29
¢ 90 o, Elie Cazeau : 0,32 :
¢ 9T 4 ., Nobers: Milord . : .0.48 .
98 . Diousoul Chgrisa : 0.24 :
: 99 4 M morius Jason . 1.14 :
; 60, Lodort Jn-Bapiiate : 0,64 :
g 01 Dormila Philistin s 0.50 :
: 62 , , Germacius Luce : 0.32 :
: 63, | Edner Nelson . : . 0,96 .
: 64 Cabriel Roasan o .: 0.64 :
: 65 Hrs. Rriice Datoau . . 1.29 :
¢ 66 ‘f ; Néioile Berlus X : 0.04 :
¢ 6T ool Hre Adge Borlus L . 0.64
. 68 . -t Phoniel Latue : 0.80v :
. 69 t]" ' Dieufaite Télusma : 1.29 -
; 10 o Dicuveux Cajoux . 0.16 .
¢ 11 Diouvaeux Cajoux : 0.16 .
. 12 p L Diocuvoux Cajoux : 0.16 :
¢ 130 Ren& Gadtan . 0,64 :
: 14 s - Inel Miloxrd : 0,96 :
¢ 10 o " 3ilvia Capri : 1,29 .
g 16 Blano L . 0.64
. 17 f‘ N Vilramont Félix ' . 2,00 .
: 78 A ‘Dioujusto Tgluasma ' : 0.65 .
: 79 1 Edzard Jason ' ' : - 0.32 :
: 80 ¢ Cédias Lagueryo : ‘ 0.96 ;
; 81 _— Vilramont i"¢lix . : 1.29 .
' 82 ¢ Similien Tanis : 0.43 .
: 83 . Miwo. Dé&linois Dioudonnd . 0.32 .
: 84 e Clormonvil Baélabe : 0,32 .
. 85 s Luc BAlabo . 0,32 :
: 86 ;' : Clarmonvil BDslabe . 0.32 .
. 81 to Goorgos Similien ;. 0.64
. 88 ‘z}'. St=Julia Charlos . . 0.68 :
. 89 ' Cadoline Caucau : 0.56 :
. 90 P Acogla Franois . 0.32 '
g 91 P Cidiocuveu Calixte . 1.00 .
¢ 92 "¢ Anténor Rowan ’ : 0.96 .
i 93 oy ! Rong Cad&tan . 0,64 ‘;
: 94, Vmo. Gérard Fils ot Co ‘ 0.70 °,
1] 8 t :



HABITATION BFRAULT SUITE.

: Nog. : Propriétaires :Sup. cult ‘
. . :Heotarou ;
i 95 & Stgphanie Villelranche . : 0.40 :
? 96 3 ‘ . BEdmond Cazeusu s 0.56 :
i 97 3 t Kme, Cgsar Pomp‘e ¢ 0.32 i
: 98 . ~ Samson Bglizairg 3 - 0.50 :
i 99 - " Dieuvil Vaianqueur 1. 0.32 H
! 100 3 Abslar Belizaire 3 2e29 3
201 Stalion et Mmo. Lorgane Laohaux : 1.29 H
8 102 . Sulius Sully : 1.13 1
? 103 ¢ M4liope B4lizaire . 3 0.16 :
' 104 . Rythil Blaige s - 1.29 s
8 105 3 Thyn Franoce : 0.50 :
? 106 3 ' Gs&pard Fils : 1.29 :
! 107 @ : Jédius Laguerre : 1.37 . 3
? 108 ¢ i Lanrani Loroy 3 2.00 :
! 109 ¢ Verdieu Musoau 2 1.00 3
¢ 110 . Mélionne St. Joan 1 0,64 :
3111 3 W7 Mmo. M4téore Marcelin ou Roaia 3 :
: 3 ©.- . Jason ' : 0.32 1
?o112 3 ', Hyppolite Malbranche 3 0,32 3
! 113 8 «. D¢ly Pasoal ' $ 2.58 :
t 114 3 ' " Rodolphe Pasoal H 0.64 H
3 115 ¢ ' " Rsa Philippe a 0,16 H
! 116 ¢ Clervil.Onoar ¢ 1.2 3
! 117 ¢ . Abidouille Gailloux H 0.40 H
¢! 118 @ - Raoine Pascal 4.3 :
P 119 ¢ Abnor Malbranche s 1.00 :
¢ 120 ¢ " Hyppolite Vainquour $ 0,16 ¢
i 121 ¢ . " Ngioile Boerlus H 1,29 :
t 122 ¢ " Servilus Bglizairo : 0.64 :
$ 123 3 ' Inervilus Cuillaiue H 0.64 H
1 124 3 ) QJermaine Latus B 0.32 .1t
$ 125 @ . 7, . Coravil Corasmé i 0,88 :
¥ 126 3 : Antor Rosan : 1,12 :
$ 127 3 K Vitcl V:.llofranoho : 0.52 :
3 128 3 ' Dupont Verrot : 0.32 :
1 129 Antor Rosan 3 0,08 :
$ 130 Joseph Chgry - v t 0.48
4 H H F
H H $ H
: ' H 3
: : 3 :
3 s H 3
s $ : s
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SYSTIME D'IRRIGATION

HABITATION BOURDETTE

;Nos. : Propriftaires .Sup. oult
N . ‘Hoctarags
1 n Odilia Bornard ¢ le.29 ¢
2 Noticia Norr#e : - 0,32
R S * Emma Heroule ¢ 0410
o4 0 v M£lina Ramoau t 1.6l

t 5 3 Francins Horoule 1T 0.56 "
i 6 st Romorcile lMathieu : 1,29
A Ernesiine Lrnoat i 4.34
g ¥ Fordinant Pilerrc~Louig ¢ 0.88

8 9 ¥ Mma. Laban Toussaint : 1.40
$10 3 Moiso Corasm« : 0.32
111 % Mma. Cl4Ada Toususaint H 0.32
1712 X Elie' Louis o 3 0.32°
P13 0 ot Charitdso Bernard i 0.60
114 3 Fifio Piorre : 0.32
315 ;%! Lavictoiro Mathieu :  0.32
P16 - Moravia Jason : 3,87 -
LI & B B Prévu Musoadin ) 0,32
18 & Sinoxr Louis 1 0.96-
$ 19 et Sim#ano Rousgeaw - 0,64

: 20 & Hrs. Ph#tidro Verdiou ° : 1,29
$o21-. Wilminor Doblas s0 1.29
3220 % Anthony Batoau - . 0.96
123y 3, T&lada Durosin : 1,29
P24 Wilminoxr Doblas : 1.29

t 25 : Adonasia Verdieu : 1.29
1260 o " Thérdse Chacha : 0.83
27T + Sterne Duplessis : 1.29

s 28 o Dénina Duplessis : L 0.32

s 29 Felix Duplessis : 1,29
1 30 3 Liliane Chaoha : 0,36
LENE Y S MArita Chaoha : 0.24
P32 Any Chaoha s 0,16

t 33 :Theryse Chaoba $ 0.83

t 34 ¥ Vélisia Aubourg H 0.48
335 ¢ Gesnoxr Chaoha H 0.40
P36 e Turonne Pierre-Louis :  0.93

¢ 37 L3 ~ Saintorose Piorre-=Louis : . 0.12
138 ¢ ' Saintela Pierre-Louis : . 0.32

Tt 39 3, . Chimtne Bélizaire : 0.45
PO30=A 3 Vilera, Charles : 0,16

3 39-B 1 Robert Donnery 3 0.32

$ 40 3¢ " Lausert Plorro-Louis . : 0,93
P41 %, Dieudonn# Gorvaia ‘ : 2.25
342 % " Tholdme Victor . = |, : 0,32
143 %, Goanor Vietor . ' : 0.32
1 t H '

H H H

3 ] 3

g s :

$ H 3

s oo oo oo )
- ﬂ.l'.“l."“..Iﬂ.’ll".‘-l.l“.!l"....4.lll“QG”“"O!II“.&.ON."I.I“““.‘l'““"““
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HABITATION BOURDETTI(SUITE)
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Vilia Dominique
Philina Doininique
Navilnor Dominique
Imalia Dominique
Vilora Charlea
Luoia Duplessis

Donis Ca4Atan o Cr

Velila Borgat
Tolly Piorre
Phalaate Civil
Wilmiaor Doblas

‘: Missiane Picrre-Louis
. Mme., Emile Frangois

Polon Ja-Simon

Louigo Morvillug
Vilera Charles '
Mme. Anthony Bveillard

:‘;Mmo. Vvo, lialia Chroné&

Horavia Jason

. Mme., Hyppoli%o Malbramohe = =

Iveillard Cascau
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SYSTEHME D'IRRIGATION

HABITAYION DURIX

tNog. ! Proprifiaires : Sup. oult
¢ : : Hoctares
t 1 Laroolollo Valein 2,58
12 :. Remercicr Porcena : 0.24
1301 Bélius Boliuor : 0.48
t 4 Frangois Bolizow : - 0.92
: 5 3 slpuel Bolivar - o3 0.72
: 6 3 Toussaint Joune s 050
L ! Nastor Cajolin T : 0.40
18 - Lormestor Tils :  0.24
' 9 : Cailado Frangoio t 0.24
:10 : - Alclburcn Maxivo ¢ 0.%0
11 Blaisc Fatramies : 2,00
12 3 Tluwoie Silenoiloux v 0.64
313 !, Gabriol Resan 3 0.88
114 :. ¥mo. Pravoii Jasoan . e 0.64
15 . 3 Jules Jaion g 0.6
:16 : * Daniol Rosan 't 0.32
117 .8 Emilio Rousga ¢ 1,00
18 ¢ . Ggbriol Roscan t 0.32
19 s Ldos Cgzar .3 0,04
120 @ Antsnor Motalus - : 0.96
121 3 ~ Goorgcs Elisecay’ o3 0.32
122 ¢ Edza Jason : 0.50
12y 6 Gabriol Rosan i 0.04
25 % Longuaionso Judasso i 1.29
+ 25 : Gabriol Rosan H 0.72
126 Lehon Chérubin : 0,18
27t _Rephacl Fhangois :  0.80
128 ¢ F4ninma Beausejour s 1.29
29 6o Phanicel Latuo : 0.32
130 ¢ Dovinco lorose H 3.87
A R _Mmo. Dioudira Frangeie- : 0.64
132 .t R<lia Rosan Co H 0.32
£33 : Mo, Frongois Bgliszor H 0.71
134 : Boauvais Ouillaume : 0.64
$39 i Fauztin Milord ‘ : 0.16
86 % Phararon BLliaocin s .39
Y Oréla I'ronco : 2,78
438 % S{-Justo [oro4na : 0.44
139 1. Aurol Franco i 0.64
140 : ~Anilue Jeelus H 1.00
LA S R Mmo Malia Chrom# o1 1.00
ta2 1 " Litaanoxr Frangois : 1.89
143 : - Franoius Irangoiu H 3,00
144 0 8. Wilner Cajolin t .96
45 8 Mme, Louipii. Jean s 3,87
146 Y Pauln{ Porcdaa 1 1.29
L3/ A Hario Gérard t 1,00
348 3 Paulas Porc4na 3 1.93
149 ¢ Mmo., Bahice Adonias ) 1.50
150 3 Saintascic Antoino 3 1.50
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HABITATION DUCIS
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Noae s Proprigtaires 3 Sup, cult :
s ! Hootares :
1 Louis Dimanche : 0.64 :
2 Hrs Virgile 3 1.61 :
3 H Neloon Morpeau : 1.61 :
4 H " Hrs Amélie D8 2,95 s
5 : Reamy Fils .3 0.64 s
6 H F&linor Reémy t 0.64 :
T H Nal'da Jeudné s 1.00 1
8 s H4rard Nomorin s 0.40 :
9 3 ClAane Pierra s 0.40 s
10 H Daltor Mofse _ H 2,00 :
11 s Pigdbre Nomorin s 0.96 :
12 3 Renodin Nemorin ] 0,96 3
13 : Frangois Augucte 3 0,96 3
14 H . Dunois Rémy 3 0.64 :
15 s Anestilla Barthélemy : 0.96 :
16 s Romane Rogor 3 0.40 s
17 H Claire Claude H 0.32 :
18 s Milda Leroy vs 1.15 3
19 3 . Certule Régis s 0.96 :
20 : Christian Rogoxr : 0.96 :
21 H Polon Jn=Simon : 1,29 :
22 : Aliza , 8 0.40 3
23 H Hre Domergant 1 3,00 I
24 : Donis Jabouin : 0.32 :
25 s Graute Bornadotte H C.24 :
26 3 Aliette Pierre s 0.32 3
27 H fulia Joseph .3 0.24 H
28 3. -Antoine Chaperon 3 0632 :
29 H Ol#on Simon 3 0.82 :
30 3 Christian Rogor $ 0.85 :
31 s Rameau Gabriel $ 0085 :
32 H Morol Martin : 0.50 :
33 : Thermogine Augustin "1 129 ;
34 3 Hrs RAgis Louis o3 1,07 :
35 : ¥ilvoix Jn=Simon 3 0.32 :
36 s Hrs., Jacquos Janas s 0,50 :
37 : Morel Murtin : 1,22 )
38 3 Mme. Morel Martin $ 0.64 :
39 H Hrs. Aocaau: s 4426 :
40 : Hrs. Borth4lise Chéry 3 6,00 s
41 ' Elia Louis ¥ 0.24 H
42 3 Mme. Maritone Dorilas s 0,32 H
43 3 Missile Joachim 3 0,80 :
44 s Ema Tanis , T 0,80 :
45 : Mmos Jaocob Valoourt : "0.64 :
46 3 Joan Ramoau , : 0,08 :
47 Gosner Simon ' 0.16 $
48 OdileBernard ' 0.96
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Nos, : Propristaires : Sup. ocult :

. , _Hectaros s
39 Raymond Flourimond $ 1,66 s
50 8 Josias Elisca J 0.32 3
5L ¢ Eliga Cadet : 0632 :
52 3 Romenus Nomorin s 0.64 s
53 ¢ Thalo Mathieu s 0032 !
54 ¢ Mmoo Morel liartin t 0.64 $
55 Nelson Barthélémy : 0.132 s
56 3 Thermo Augustiin J 0.80 s
5T ¢ Lauroro Want ! 1.6 :
58 ¢ Fenslon Joseph 3 1.61 :
5 3 Mme. Morel Martin s 0.64 s
60 8 ¥lifaito Cadely s 0.32 1
61 ¢ Mme. DAlorme t 0.32 s
62 Vierbela Want : 1.45 s
63 ¢ Osner Argant J 0.16 :
64 3 Migsion lLvangglique Baptiste? :

$ D'llafti ropré¢asents par b, : s

s Louis Alcindor. 3 0,32 :
65 ¢ Mmo. lizoba t 0,64 ¢
66 Anaiza Romy 1 0.48 :
67 ¢ Lysias llicoa t 0.16 s
6_8 3 Peroilia Aloimg t 0.16 t
09 ¢ Duvil Vanool s 0.32 :
70 ¢ Rosia Piorre 3 0.16 s
71 ¢ Louis Piarre ) i 0.32 :
72 ¢ Levasseur Waisthe ' 0,32 i
73 ¢ Mao4doine Rom# 0.53 3
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HABITATION GERARD 1

: Noa. : Propri4taires : Sup. oult ;
3 3
N . . Hactaros <
3 1 13 Mma. Jacob Régis s 1.00 3
1 2 3 Milford Nodl H 0,32 H
t 3 Doroina Chgry 3 0e32 3
s 4 ¢ William Jn. Nodl 3 2.25 t
¢ 5 1 Mma.CArimiz Le&onard : 1,61 :
8 6 13 Flourisma Dosjardine s 1.29 s
] 7 1 IEmilus llisoa H 0,70 :
s 8 3 Phanor Elimcar s 1.93 3
H 9. 3 Dorvilus Llisoax H 1.93 3
1 10 3 Hra. Norvil H 1,07 -3
t 11 3 Saint& Mathiou 3 0.64 3
t 12 1 Lubin Gtionne $ 0.46 3
: 13 : Dslorme Plaisimond ‘3 1.29 H
1 14 3 Déla Mathiou 3 0.64 !
: 15 ¢ Emilo Mathiowu : 0.64 1
P f 'Néioida Mathiou . 064
P 8 Jayaille Mathiou 0.64
DY B Emildor Mathiou : 0.64 :
P19 ] FAlix Ja. Philippo . 043
: 20 . Alténor Jn. Plorre : 0.64 .



SYSTLUE D'IRRIGATION GERARD IX

HABITATION GERARD IX

3 Noae 3 Propritairoa 1 Sup. oult,
$ ! ¢ Hootaras
s 1 3 Hrs Morise Alexiug 1t - 2.58
s 2 3 Merisa Aloxiug g 0,90
T 3 3 Exantus Toussaint 3 0.96
1 4. 3 Silvia Fdouarsin ! 0.64
5 8 Exantugs Toussaint t '1e29
- | Morius Thomas 1 0,32
T=d 3 Bstior Constant : 0.46
"8 ' Ctd4oia Louig 3 0.64
9 Norvilua Ulysse 3 1,00
10 ¢ Cadat Josaph 3 7.00
11 3 Sophina Louis s 1.29
12 ' 1 Elina Guénard : 161
137 3 Exantus Toussaint 3 0.64
14 '3 Etorvius Chéry 3 0,96
15 ' 3 Rodriguo St.Jour 3 3.00
16 7 3 Moroilus Tanis 1 0,50
17 + 3 Stano Pierre=Louig 3 2.56
18 3 Poléus Touswaint 3 0.50
19 . 3 Ste Cyrille NWlexidor 3 0.64
20 .3 Phalantce Vordiecu s 096
21 1 .Cgrémy Cailloux 3 0.53
22 . 3 llonor& Ianfan H 3.00
23 . ¢ JAdiue Laguerro H 2.58
24 Dioudonn4 Rosin s 1..29
25 1 Vaniexr Hilord : 0.56
26 8 Lubin Kticnne : 0040
27 Wilson Siffoit (Sonoon) : 0,32
28 1 Mmo. Doiningo LAV@illé. s 0.40
29 3 Enock Civil 3 0.96
30 Cervilia Civil 3 0.96
31 13 Cuordda Civil H 0.96
32 H Jouna Toussaint : 1.29
33 : Lucia Chary 3 0.64
34 3 Emilias Mathiou t 0032
3% 8 Paul Imilo Toussaint 3 3.87
36 Bortrand Jn. Philippe s 0. 34
37 ! Jaoquos Vordiou t 1.40
38 Léonia Vardieu 3 0.56
39 Odilia Bornard s 1.601
40 3 Nétéro Mervillug ] 0.50
41 ¢ Diouvé Duplessis 3 0.08
42 Milfort Nodl H 0.64
43, ‘Louipe lervilus ‘l 0.32
44 Achou iiilord . 0.16
45 ! Louise Morvilug . 0,50
46 ! Mmo. Ramong Duplonsis . 0.32
41, ! Joanno Vordiou reprAsentA pax .
3 Phalunto Civil X 0,16
48 ! Voillard Verdieu .y, 0.56
49 Enock Civil . 0.24
50 ¢ FlioPhorne AdimA (Timisdra) : 0.32
51 s Hormun durosin 0.16
s 52 1 Gormaine Latus ] .0e24
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SYSTENME D*IRNRIGATION

HABITATION GERARD III

: Nos. : Propriétairos : Jup, oult :
’ + . Hooctaros .
T 1 Suffra NoAran 3 0.32 :
t 2 Hrs Jean Joseph H 3.54 L
S S | Franck Hyppolite 3 1.00 H
1 4 Hrs Bonoit Noel (Aathony reptédsntéss s
: : par Marc Jeune : 1.601 :
A T Hanold Hoiso X 0.64 :
: 6 . Ema Tanis . 0.72 .
: "7 . Trosutile Ytienne : 0,32 .
: 3 : Larosy Moervilus : 0.32 :
: 9 . Lysias Elisoa : 0.64 :
; 10 : - Mmo. Ovelus Jn. Pierre . 0.25 :
. 1l : Joagias Bliscu : 0,64 :
; 12 : AdAlina Jn. Louis : 0. 72 :
: 13 : Diliema Jn. Louin : 0.88 :
: 14 : Viorgola Jn. Louis . 0.88 '
. 15 : Rosolie Jn. Louias : 1.04 :
. 16 : Fanslon ChAry . 0.24 :
: 17 Polon Jn. Siwmon : 0.22 :
. 18. 1{ Josa GaAtan . 1.36 ;
: 19 . Muscadin Josaph : 0.43 :
. 20 Mmo. FAlix Mathiou (Luoienne) Jn. .
. : Philippo o 0.32 :
. 21 . Boauvaia Joscph : 0.96 :
: 22 o Mmo. Dolius Pierre : Ced3 :
s 23 : Lebrun Milord s 0.40 :
; 24 . Hre Erncat Donis : 1.61 :
: 29 : Joosa GaAtan : 1.29 :
. 26 : Enilue Llisoa . 0.32 :
: 27 ‘s Delbrune Noal : 032 .
. 28 . Sore Lise . 0.32 :
: 29 . Mme. Lvormont Pisrre : 0.4} .
. 30 . Imilus Llisoca : 0.32 :
: 3l . Sore Lige ‘ 0.43 :
: 32 : Felix Jn. Philippo : 1.2% :
: 33 : Dioudonng llorculea : 0. 32 :
: 34 : Emma lleroulen : 0.32 '
: 39 . lMuocadin Josoph " 0,32 :
: 36 : Mmo. Corcy ChAry : 0.24 .
37 . Vitalia lateau : Q.56 :
: 38 : Iryne Bateau : 0.56 .
¢ 39 . Mmo. Jrancilia Frangois : 0.36 :
. 40 ‘ Montilleul Ch/xry : 0.32 :
t 41 Louiseo Morvilluu i 0.64 ?
8 42 ] Kontilloul Chéry s 0.2 ;
1 43 8 S8t. Justo Tanis : 0.64 '
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2 ¢ Cimdane domergunt I 000 " s 1132 &
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4 ] Lubln SteUbosrt 3 4e40Q 3 hid 3 0200

5 ' fageline lomergent ] 1.49 3 " 8 1G.48

6 ¢ Laure Vamergunt s J.08 3 " ‘3 44.10

7 t  lves NMattideu 1 1.460 : " 1 12.00 s

8 ] Gylvain Gud K 0.0 X " 3 J.8%

1] 3 uean Methieu . 3 l.0v : " ¥ 12.00 3
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1 s ites Steitaul SR STV R " b 13.00
12 $  Muorcalus Valode 8 U8B0 s » ' 10,80 »
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SYSTEME D*IRRIGATION
HABITATION LABAY

3 3 H [ 4
: Jos. Proprijgtaires : Sup. cult :
: ,Haotaros

3 3 g H
AT S Mauriocd Petit-Cocur . 215
T 2 Hra. Bonoit André . 0.46 .
P Dogtin Nuna : 0,32 ;
;. 4 Romang Fontaine : 0.32 :
M Daroius Baratih . 1.34 :
s 6 Lucien Altéma . 0.50 :
P Juladas Veorvile : 1.61 :
- Bollora lielleflour : 1.29 :
R 9 Hrs. Dieumond . 3.87 :
. 10 Cicilion . 0.80
¢ 11, Cécilo Gabrioel - . 0edd
R - Savory France : 0.80" :
¢ 13, T<linord Loxrcy . 0.80 1
P V S ThAlon Mong/rard » 1.83 .
PR 5 T Robort Domorgant’ : 1,29 :
; 367 Justino Clorg# : 0.32 :
Y D&liusg Clergs . 0.80 :
. 18 : Hra. Noal Cazeau rgpr&nentl par . :
t : Arnold Cazoau : 0.80 :
t 19 Hrs. Lavalaone 3 080 s
$ 20 % DAliug Joseph L 0.95 3
T 21 Goagta Chaperon t 0.95 ]
1 .22 ¢ VAlina Dupont. ClorgA L 0.9% :
t 23 3 Regulus Dupont Clergk, 3 0 95 H
P24 @ Julien FMranoce ' 3 3.30 3
L r25 Saindilia &t. Fort L) 2.00 L}
26 Hrs Duvergex s 1.29 3
vo27 % Gogta Chaperon 3 1.83 :
s 28 3 Thalon MongArard .3 1.83 3
81 29 ¢ Orflia Gabriel 3 0.93 :
vt 30 ¢ Iomdne NoWl ! 0.93 :
31 3 Faustine QGabriel : 0.93 :
. 32 3 C¢lila Remy : Ue93 :
v 33 ¢ Armand Gabriel. 3 0,88 ]
LI Y: SR Cuilnor Gabrial s l.12 ¢
P35 8 Dieuwsira ChAry $ 0.91 H
T 36, ¢ Noozila Cazeau : 0.08 ¢
37 3 Ropaira Domergant ] 0.40 H
T 38 Loclero Lorvinoky : 0.40 s
1t 39 Floy Cassfus ¢%{ Rligna.Casséug 3 0.04 :
1t 40 8 Ductne Chéry s 0.64 :
1 41 ¢ Prmoe. Maroslus Valoin ! 1.29 s
142 8 Vital-Hormo Chamblain : 0.40 :
: g s

3 3 1

4 4

$ | ]
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HABITATION L¥ DUC

@n 00 G0 Wa UU 63 OF OS¢ 00 OO Ve A 00 SO CR N0 S S0 P CC W G5 O3 O 5 08 &

ceefeee

Noge 8 Proprigdtaires t Sup. Cult,:s
t  lHootares 3
H 1 ' LAopherne Louimd s 0.24 '
3 2 : Clovil Lubin s 0.24 .3
8 3 ! L4ondor lledon H Q.24 3
: 4 ' Lanosa Louis 3 0.34 3
H 5 H Frangois laxio ] 0,32 ]
s 6 3 Goorges Rodon 1 0.32 3
3 T LI Anglado Al4andre 3 0,64 H
3 8 3 . Liman Edouarzin 1 0.32 ]
: 9 3 Adolphe Piorra=-Louis 3 0.48 :
1 10 $ Agtrol Bonjamia t 1,29 :
T 1l 8 Merciue Radon H 3.22 !
T 120 3 Bonoi Burin t 1.93 1
: 1y H Sincas Muscau $ 5.07 :
1 14 H T41«fainc Rogor 3 0.32 H
15 ' Hmo. Dasprs Sénat 3 1.29 3

16 : Jangius Joocelyn s 1,29 H
17 3 RAvolus Jooalyn 3 0.96 :
18 3 Révolug Jooelyn : 3.31 :
19 1 Bomostexr Musoau 1 0.04 3
20 1 N&aute Muaoau t%l 0,32 8:
21 . Garuard Condé 3.22 :

22 $ Vilbrun Plorre ! 1.29 :

23 ' Nelson lMuseau : 1.29 .

24 : Franoine Alphonge : 0.64 |

25 ! Férol Rond : 0.64 |

26 ' Rémy Filo 0,48

27 ! Férol Ron4 : 0.64 |

28 ! Graute Barnadotteo ; 1.20 ‘

29 ¢ Pienola Aristildo X 0.97 |
30 ¢ Mme. Ltonne Comstant . 0.48 .
31 ! Irostil Nozil . i.93
32 s Lovoigior Charlovois ) 0,32 |

33 : Donaocius Jn=Piorse ‘ 0.80 ‘

34 : Ermanoia Rogor . 0.86 |

35 ! Moristhdno Musaau . . 1,00 ¢

36 : Labossidwa Barthdlémy : 0.32 !

37 ' Luninoia Joudy X 0.64

38 s Carius Dumoulin . 0,08 :

39 s Praviue lidouarsin : 0.25 '
40 s Hrg. Chaporon 'y 0.64 .
41 : Christian Roger X 1.00
42 s Christian Rogar . 1,29 :
43 ' Anonier Musceau ‘ 0.48 :
44 ! Christian Rogor . 0.80 |
45 s Hrs., Elgure ' 6,18 i
46 ! Nme. Karo Donald Maxis 4 0.27 |
47 : Bernave Doarosiesrs : 0e32 ' g



$ Nog. Proprigtairoa t Supe. oult, 3
3 : 1 Illootarca 3
: 48 : Nicaanor Jn. Piarre : 1.29 :
49 Exima Ja. Baptiste ou Mme,.
! : : 3 !
: - Yayo Want . 0.41 !
¢ 099 Harry Noptune : 0.35 'y
: . Elouwrdes HMaxis : 0.27. :
. 92 Kmo. Franok Léger : 0¢35 ‘
‘ 53 . . Yorolus Rodon . 0.24 :
't 54 . Dufanal loxis . 0.135 .
: 55 . _Monol Ronk . 0,08 :
56 Alino Mo¥so . 0.43 :
P57 8 Mmo. Andr4 Aliandre . Qa6
.: 58 : Prangois MHaxic ¢ 932



SYSTEME D*IRRIGATION
HABITATION LOMOND

tNos. Jl PropriAtaires fﬁ g,cagglt t
ti1 s " Manold No¥swo 1 1,61 3
t 2 3 Marie Louise Neptune : 0,48 t
t 3 1 Hrs. Lanose Lotus I P 3
I 4 8 Julius Simon 3 2.14 1
8 5 ¢ G4ry BAlizaire : 4.12 s
t 6 Romane Chaperon : 0.32 :
¢ 7 3 Julius Simon s 0,88 $
8 8 .3 ‘Mesifort Laoroix t 2,58 :
: 9 Hrs, Protin Prioce s 1.24 H
$ 10 ¢ Jeanne Jt-Paul : 1,00 $
111 8 Miohel Cadet 1,29 :
t 12 % Mme. Lorencio Joseph ditOrphaniase: ' 3
t t Jn-Claude S ' 1 0,64 3
P13 Myrtil Blaise R V-1 B
t 14 a Mma., GAnis Cadet : 1,29 :
¢ 15 7, Edmond Jn-Claude- . 0.48 :
; 16 Juliup Simon ¢ 150 .
Y Darius Messoroux ¢ 032 .
¢ 18 o Laurent Pateau - i 935,
s 19 4 Laurdne Bateau - . 0.35 .
, 200 Rosanel . 0.64 :
: e, Edgard Dennery . 1.85 . :
: 22 Ch¢ribin Jn-Claude . 0.32 :
: 23'...'.: Plaigimond Clersaint . 1.92 .
s 24 ‘Sidiouveu Aladin . 0.48 :
25 oy Aubry Viaud . 0,32 .
, 26 3 Elida Antenor : 1.04 :
: 21 -, Stiverne Gallumotte . 0.32, 4
: 28 S Lamoroio Joseph - . 0.64 4
‘ 29 3 "Arnold LAveills : 0,12 4
, 30, Norvy Viaud . 0.16 "
g 317 Wilnor Viaud . 0.48, s
; 32 Vital Eustaohe : 1.75 g
; 33 "y Louisiane Louis : 0.50 '
. 34 ZAb4lite St-Paul . 081
: 35 '.Iz Mme. Loduo Chataau ‘ 0.82 :
: 36 3 Milfort Josoph . 0.32 i
¢ 371 7 Lor#us Pauléus : 0.64 .
. 38 L Josius Joseph . 0.96 ‘
: 39 3 Anaciug Dicufort : 1,32 :
s 40 ' 3 Franoilia Gabriel ; 0.58 .
; 41 Eltus Berlus ¢ 056 .
: 42 Vital Eustaohe ¢ 0.32
. 43 3 SArtus Aladin : 0.32 :
¢ 447 Deatin Gaerrier : 0.63 :
¢ 49 Vilbrun St~Paul . Q.16 .
. 46" Umo, Zabslite St=Paul. ; Q.16 :
s t 3
1] ! H
$ $ 4



HABDTATION LOMOND ‘SUITEI

‘: Noge : PropriAtairas. : Sup. cult
'ti; . L, . Haotares
T 47 1 Miohel Elys4e H 0,60
t .48 .3 Mildor Jn-Claude : 0.32
‘1 498 Mma. Dieufori St=Vil : 032
' 50 % Notilde St-Paul. 3 0.64
i1 51 Boauvais lArode. 3 0.50
152 ‘v Charles Dioujusio - 3 1.56
‘3 53 % Aubry Viaud : 0.64
154 8 Saintila Septimus : 0.32
355 ¢ Horatius Horasm& 3 0.64
30 56 s, "Hre. Mersier Ron& : 1.08
2 57 '3 Nestor Silvora H . 0.32
3: 58 1 lirs. Florestia Thervil H . 2,00
: 59 Serveudiou wagnac s 0,32
3 60 3 Irflio Fortuns . ! .0e41
1. 6L 3 Barvilion Ren“e. ou MAad4e Irklio '

3 t Fortun« A s 0.41
s 62 -3 Irzlio Fortuns : 0.41
363 ¢ Ineroile Josoph: g 0.32
3 64 ' Mezalie Malotto 2 0.32
't 65 -3 Inovia LAveillé. 3 2.15
1. 66 ¢ Meraziexr Ren# : 0.64
t 67 3 ‘Jenaurds Simon. $ .0.64
¢ 68 .1, Aubry Viaud . 3 0,48
8. 69 i3 Adloxilhomme Alexis s :.0.48
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SYSTEME D*IRRICATION

HABITATION MONVILLE

Propri¢taires $ Sup. oult
: Heotares

ti1Noae

!

:
t 3
3 1 - Ulmena Florvil : 0.96
T 21 St~Morin France t 0.32
iy 3 s Pam#la St-Paul H 0.43
14 3 D4ods Déyor 1 0.64
H 5 H Saindilia St-Juste H 0.96
t 6 1 Andr# Soymour : 0.96
i 6B Osmbne Hyppolite : 0.32
8 7 -8 Mé¢dor Joune t 1.29
3 8 .1 B<liotto Domerc¢ant g 0.96
: 91 Louisine Domargant : 0.96
t 10 Corambosy Domergant t 0.96
: 11 Am&lia Domorgant : 0.96
¢ 12 ¢ Diouv4 Domergant 8 0.48
: 13 '‘Orios Domorgaat H 0.64
t 14 ¢ Th&oma Jason : 3.53
: 15 .1 Camille St-Paul u)' L2729+ 3.39
: 16 3 Bony Che¢rootal 0 064
1 17 ! Bony Ché&restal s 1.29
: 18 Imorito Lain# : 0.32
1 19 H Dodius Jason : 0.32
s 20 s Sauvour ranor H 1l.29
: 21 - Raoul Deyer t 0.56
1 22 : Alode Barthold t 0.56
1 23 1 Zaintila Joachin 3 0.16
: 24 s Dastin Jn-Mario : 0,24
$ 25 -3 Duraestor Godgoir : 0,16 .
T 26 1 Robert Domergant s . 0.64
t 27 Nodier Gr/goire 3 0.48
1t 28 Pierrae Vil t 0.56
: 29 i Dugsauveur Joanty H 0.32
T 30 ¢ Clorius Frangois : 0.16
¢ 31 tonique Cuichard H 0.16
132 ¢ Tougsy R4gsulm : 0.16
: 33 : Leonard Fanian s 0,32
T 34 % Revil Gabr -a 1 0.96
s 39 Jonagocs Jouuph : 0.96
: 36 Robort Callumctto : 0.64
: 37 S4nateur Guliwmoiio H 0,32
s t
s :
t :
3 $
H ]
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SYSTEME D*IRRIGATION

HABITATION ST+IELIX

> H . , 3 ]
; Nos. Propriétaires ; Sup. oult .
- . ) Hootares ‘
LD 1 Wilnaor Cajolin : 0,24 3
¢ 2 t Lfotas M4gidor s 0,96 :
8 3 : ¥sther Batoau : 1.29 H
' 4 s T4Alémaque Sully t 0,10 t
15 3 .Pauline Frangois 3 0.64 H
8 6 s Tiaquoe Vainqueur : 1.29 3
s 7 H "Duvergs Odilon 3 1,0( :
i 8 s Dolorme Minceroux H 0.43 :
1 9 H Jogsoph Cajolin : 1.93 H
¢ 10 : Nagtor Cajolin 3 0.32 :
311 5 Diousoul Clorgaint s 1.93 :
112 s Robort Galumotio s 0.64 3
$ 13 3 Ldnor Nelaon 3 0.64 :
1 14 3 Roussel St-Justie H 0,64 H
115 H Iuraocl Roprscont4 par Villarson ¢ :
$ : Jn=-Simon K 0.64 :
: 16 : Aubry Viaud ; 0.43 z
: 17 : S#natour Louia T 0.32 .
. 18 : Andr# Jooeph . 0.32 :
: 19 ¢ Ymo. William St-Claire : 0.32 :
. 20 “ Robert Louis Gallumotie : 0.80 .
.2l . Mmo. Barbsau St-Paul . 1.29 - :
: d . Morvilus Doverger . 0.90 :
. 23 . Dutsoc Emmanual . 0.96 :
. 24 . Prévoit Lmanual ; 0.96 .
: 25 . Hrse« Ant‘nor : 3.50 .
, 26 . Romane Fontaino .. 1.93 i
. 27 : "Ilma Lima . 1.93 .
; 20 . Sinfr+us Lima . 0,88 .
;. 29 Sidieuvou Josaph : 0.32 ‘
: 30 : Elie Numa . 0.32 .
; 31 : ¥mo. Almano Eveillard . 0.56 .
; 32 : Id’ra Lavalasoe . 1.29 .
. 33 . Hra Josaeph 3 2.00 )
;3 - ;
1 22 t ': ~ 3
: 36 1 s s
; 37 3 : .
; 38 ; CAlimdno St=Juste : 0.64 .
: 39 . Cléanor 0. Marie : 1.29 .
: 40 : Nopias Cajolin . 0.32 .
: 41 : Iliane Cajolin . 5.24 :
42 . Ifane Cajolin 'y 0,50 :
g 43 ¢ Emilioc Cajolin . 0.48 .
;44 . Matine Vainquoux . 0.24 .
: 45 : Julanie Cajolin : 0.32 :
‘ 46 . Vildys Cajolin . 0.32 :
. 47 : Mélistdne Mesidox ;- 1,00 :
: 48 : ‘Hrs. T/n<lus Cazeau ‘ 4.30 .
3 49 : Mmo. Frangois Mathiou ) 0.64 H
t 50 3 Ulysse CAtoute 3 0.48 :
1 9l ‘ <



GE OU S0 08 66 G0 08 B4 B0 O UL 64 G4 SO S0 @& T @0 4e 88 44 VY SO v 4D
B8 06 84 64 O @8 G0 Te Be ¢ 04 8 - §
®8 4% 45 G2 *v @0 T ¢4 00 B8 o6 ee
e 84 o0 o¢ e oo

HABITATION ST-FELIX (SUITE)

Non, ¢ Praopristairasn gﬁiﬁﬁi’\? +
o1 Mmo, Raoul Pinto : "0.80. :
52. 3 LAlio Pinto : 0.32 :
53 1 Mme. Morpeau Luo 1 0.64 :
54 ¢ Imane Jranco 3 0.32
55 3 Thorcilia Pinto 3 0.32 :
5 ¢ Goata Chaporon : 1.29
ST : ‘Moreau St~ Paul : 0.16 :
58 . Lanozo Malbrancho : 0.32 :
59 .1 R#my Duvorgor t Q.64 :
60 1 Exila L4gendre t 0.43
61 s Domorgant t 0.96 :
62 Mervelus Duvorger : 0.34 3
63 - 1. Cosnoxr Barthold : 1.12 :
64 3 Laurfus Jn-Baptiate : 0.16
65 3 Vilooa Jogeph : 0.32 :
66 Cajolin Fils : 0.26 :
67 3 Hra. Darius lMaasoroux 3 0.64 :
68 Robert Cajolin : 0.40
69 " Tormina Jn-Gilloeg 3 0.56
70 3 Ulriok Bolivar : 0.32 :
a1 Ar#Ata Tyo ] 0.32 t
T2 % Auguotin LAtang : 0.32 %
73 ¢ Laur<us Ja-Baptiate : 0.32 ¢
14 ¢ Clorosaint Ifania 3 0.64
75 ¢ Cabriocl Rosan : 0.64
76 % Homdre Lainé : 0.64
11 2 Clairavillo 1 0.50
78 ' Euotaocho Eustalion 1 1.6 ¢
79 3 Ludius Domorgant 3 0.64
80 s Mmoo Hyppolate : 2.58
81 Mmo. Bonoit : 1.00
82 ' Exilus Maxi : 1.00
83 " Mmo. Norvil Viaud : 0.64
84 ' 2 Hro. Dorlus : 2.58
85 ¢ Mma. Lfophdno Domergant, : 2,00
86 . Mma. Frangoio Bolizaune . : 0.64 3
81 ¢ Pam#la Sormoil : 2.48
88 ¢ Morzior Ron# : 1,10
89 s Mma. Raoul Pinto : 0.16 ¢
90 , 8 Ulysso CAtoutlo ] l.12
91 .t Destin Numa : 0.16'
92 3 Lodort Jn-Bapticto 3 0.89 3
93 .3 Fme. Norvy Viaud - 3 0.40 ¢
94 3 Morzier Ren¢ ' 3 1.61
95 . .3 lixira Legrand : 0.64
96 3 Manold Molso t 0.24 3
97 .3 Fordinand Mongfraxrd : 0.72 3
98 , .z Clair Mong<rard : 0.32
99 .8 Lamartine Simon : 0.24 3
100 3 Lamartine Simon 3 0s24
101 3 Diouvelorme St~Cyr : D.16
102 ¢ Augustin Alt4ma ‘ t 0.16
103, : Hra. Bonifaco rap.par Ivoa Gallu; :

.8 motto : 2.58 3
: Mmo OGulio Moise 0.40



HABITATION ST-FELIX (SUITE)

Noa. 13 Propri<taires ¢ Sup.oult
H ¢ Hoctaros
3 3

105 .3 Lobrun Sully :  0.10

106.. Rubin Sully s 0.10

107 Alix Baoaubrun : 0.10

108 Babon Vainquour :  0.24

109 Gabriol Rosan 3 0,96

| o.‘frm



SYSTEME D'IRRIGATION

HABITATION MASSIEUX 1

! Nog. 3 Proprid&taires $ Sup, oult
$ $ $ Hoctaron
H H '

$ 1 3 Emilo Samosa : 0.80
P 20 3 Hra Dumera Rogor : ' 1.96
T3 3 Merocidionxz Mathieu : 0,96
: 4 s Montol Danger H 0.32
! 5 8 Sylvia Cadet H 0.32
: 6 ¢ Joanno Basile 3 2.00
H T Nme. Goorges Edouarsin 3 0.064
' 8 1 " Hre. Milor Batiste ! 0.64
! 9 3 Cxlia Danger H 0.50
: 10 Fslioan Peirra-Louis :  0.96
$ 11 8 N4i Piorro-Louis H 0.96
: 12 3 Julanie Rogan Dit Nmeo. Foraier - 0.24
$ 13 3 “Ivynoe Pierro-~Louis '3 Q.96
t 14 ¢ Sadne Pierro-Louis 3 0.96
1 15 H Honriolio Piorro=Louis : 0.32
8 16 8 Laronto Pierre~Louis : 0.96
T 17t Hyppolito Malbranohe 3 0.64
t 18 . 3 Adonna Matellus 3 0.72
s 19 1 ‘llree Erond Pierre=Louls : 2.00
t 20 1 Albert Argant H 0.32
1 21 H Diouvoille Faustin 1 0.64
s 22 3 Marloino Guillaume H 0.43
T 23 13 Marie Louiso Augustin ! 1.38
1 24 8 NSo#lia Claudos 1 0.32
25 ¢ Florance Guillawno s 0.32
s 26 @ .Saintioma SintiemA : 0.24
t 27 8 Rogilia Philippe 3 0.32
: 28 3 Hro Horman Tanis s 0.33
$1 29 @ ‘Nettolus Ldouarsin H 1,601
t 30 ¢ Gabriol Rogan : . 1.29
: 3l s Simbert ldouarsin 1 1.29
s 32 ¢ Osmoxr Edouard H 1.29
t 33 ¢ Delphcho Goromo H 0.70
t 34 s, Camille Milfort 1 4.00
: 35 Dassoe Bolmon 3 4.47
3 3% s 36 Nao Cajolin ! 0,32
s 37 ¢ Viotor Jérome 3 0.46
t 38 - Deltor JArome t " 0.70
P39 Lisius Patris 1 0.64
t 40 3 Lorencio Fila t 0.32
$ 41 -8 Maroc Ragis s 0.32
1 42 Duc4ra Claudo 3 0,90
1 4} H CéAdiun Lagueorre t - 4.00
3 44 3 ‘Justin Simon t  0.64
T 4y 8 ESpAry Bateau H 0.24
t 46 3 - Mme. Claomant Claude s 0.32
1 47 ‘".Legrand Orosto ¢t 0,76



HABITATION MASSIEUX 1 (SUITE)

: Nosg,. : Propristaires f Sup. cult :
> - ' : Heotares .
: 48 : Loubort Donnoxy : o 1.29 '
;49 Septus Chacha . 0.48 :
1 B Ho¥so Coraom ¢ 0.32 :
‘. 51 : Gosta Chaporon : 2.50 :
: 52 . Sylva Edouarsin : 0.48 .
. 53 ;- Joslas Matolus : 0.48 :
. 94 DorAlus Toussaint . 0.16 ‘
R B Hrs., Freurancia Patrie . 0.32 .
‘ 56 iy Mmo. Nexrvil Viaud . 0.48 .
o T oy Fatetin Kilors . 0.81 .
. 58 . Fagonste Caudioul oain-Paul P 0.81 .
' 59 . Noolds Longuafosse =~ ' 3 0.24 :
60 7, Diocuveille laustin - W32
1. 61 1, Delpdoho Gordme : 0.24
t 62 i, 'Panio Jiniua :  0.56



SYSTEME D*IRRIGATION

HABITATION MASSIEUX II

. lfloa. : Propriétairoa ,Sup. oult :
- N ’Hooturoe ;
I G | Lorgane Laohaux s, 0.32 !
3 2.1 Am#lie Nodl : 0,32 3
: 3 . Milord Nodl : 0.32 3
: 4 .1 Adonna M#tellus, s 0,32 3
H 5 3 Flma Nodl H 0,30 3
: 6 Mirtyl Nodyl H 0.65 H
Laoien Bornard -3 0,96 :
s 8 1 Luoion Bernard 3 0.48 s
s 9 .Dioghne Pierre-~Louis 3 0.32 :
i 10 .3 Dirogdnem Ploerre-Louis H 8.50 1
: .11 s Pauldus Florostal o 2.00 H
D § 3 Diogtne Pierre~Louls 3 0.50 :
s 13, .3 Hrs. Boasuet 3 2,00 H
i 14 H Dutel Lonpguefoose : 0.32 H
s 15 . Nioopherna Chory s 0.5 3
¢ 16 8 Honrizie Piorro-Louis 3 0.64 3
t 17 ¢ Adonna Pierre-~Louis : 0.64 3
t 18 . Adonna Pierro~Louis 1 0.48 3
¢ 19 Coota Chaparon : 0,48 :
1 .20 3 ‘Chérilorme ChAromtal H 2.00 s
: 21 3 (Oonus S4ra 3 3.87 :
8 22 H Gabriol Rosan H 0.32 :
$ 23 8 Mme., Loduo Chateau s 0.48 :
8 24 .3 Antonio Immanuwel .. s 0,48 :
t 25 ¢ Cabriol Roaan : 0.32 H
t 26 1 milio Ronan : 0,64 5
s 27 MAronoia MArisé s 0.32 :
s 28 Fsalioia Louis H 0.64 :
t 29 Serdicu Larocholle H 0,16 :
t 30 @ Tangul Louis 3 1,29 H
$ 31 -3 Elisa Cadot :  0.64 3
t 32 Dslormo MArigo :  '0.96 :
8 33 .. Joanne Longfosso rope. par Claire :  .0.32 :
t 34 Adonna Heétolue : 0,08 :
t 35 .1 Luoion Dornard : 1.29 H
t 36 .t Ertonance Darbouso H 0.32 s
$ 37 .8 Alix Bernard (Ti Poto) 1 0,56 t
: 38 . Sainoirion Gonty : 0.12 .3
$ 39 - Josius Joseph s 0.96 ' .
3 40 .3 Mmoo, Vve. Darius Mosseroux H 0.64 3
$ 41 3 Milous Nathieu 1 0,12 t
3 42 ¢ “Goneston Giopp Strop s, 0.08 -3
t 43 3 Cenoaton Strop : 0.12 .3
1 44 3 Alix Bornard (74 Toto) 1 0,16 :
2 45 @ Banito lMoiso '3 0.34 3
t 46 1 Hra. Marius Saint-~Paul rep. par 3 ‘ 3
t 3 D4 St=Paul ou Mmoo, Dumarsais . - s . . - 1
3 3 AgtrAmon 1 0.56 s



SYSTEME D!IRRICATION DUBRLUIL — CAYES

PRISE SUR CANAL POUR USACES NOMESTIQUES

IXERCICE 1975 = 1976

t$tNog., ¢ Bantficinires t+ Habitationo 3
1l : Borol Potit & Co,. : Loduo :

2 : Vital=liorme Chamblain . Labay .

{

H : ]

DuloAnor Jo~Donls

Ravine aux Indod
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9,0 PROJECT PROBLEMS AND CONCLUSIONS

9,1 Pergonnel - Counterparts

The project is still short 5 Agronomes who were to be assigned for
duty starting November 1, 1976. In addition, ooneiderable
absenteeism has ocourred among DARNDR personnel assigned to the
projeot due to illness, trips to Port—au~Prince, etv. Targeted
projeot objectives projocted earlier must be revised due to these
personnel shortages. It is suggested that DARNDR consider the
establishment of a personnel pool from which reserves may be drawn
1o cover substitute requirements for long term absences and

personnel shortages.

9.2 Equipment Breakdowns

It has been project experience that after approximately 2 months

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

in the shop for repairs on any given daye This equipment, truocks
and personnel transportation, normally mekes one round trip per
working day between Cayes and the project, plus normal usage within
the project areas Drivers are required to hold speeds at reagonable
levels for road condition and not under any conditions to exceed

40 KFH.

The extremely high level of maintenance oost is primarily an effeoct
of bad road oonditions leading into the project arecas Within the
project considerable road improvement has been included in the work
program, and as these are not main roads, speeds are held at even

a lower level.



A very considerable savings in projeot funds, estimated at $700-800
per month could be realized if the main roads received even a modioum

of maintenance.

It is recommended that TPI'C be requested to have a road - grader
work both the main ocoastal road and primary roads leading to lLevy
and Duocis on at least a monthly basis. This will not only benefit
Dubreuil projeot vehioles but commercial traffio as well.

9,3 Socio— Pgsychological Barrier

Taxes collected from water users are not currently awailable for
administration by Irrigation Distriots. To achieve a moderately
high degree of autonomy, the Dubreuil Irrigetion Distriot will
necessarily need the authority to assess, colleot, and disburse
water-use revenues. Without the assurance that the Distriot will
have this authority, .some skepticism exists among farm leaders as
to just how much oontrol local people will have over Distriot
operatioés. This situation presents a psycho%ggical barrier which
hinders all = out partiocipation in the organizational process.

It is recommended that policy changes be effected as soon as
possible 1o give irrigation distriots control over weter use revenues
and that this policy change be made publioc at the earliest possible

moment e



9.4 Financial

Delays encountered in project funding and authority of looally
based DARNDR personnel to proceed with Dubreuil projeot rehabilie
tation postponed the start of the project until August 12, 1976.
Augmentation of the original $20,000 grant by USAID (available
August 12) with $100,000 Title I money did not ocour 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 increments of Title I funds.
If an early target date for allocation of such additional funds
ig not established, projected expansion of project activities

can not be implemented,

Tables 9.4 and 9.4-1 are monthly projeot financial recapitulations.



Table - 9.4

.~
IT o

TETEUSES 3T SUCYIdI

DUEESTL RSZ;?ILI“"'C. racs=ce

FINSNCIAL SITUATICH

4) FERSOII®EL:

August 1576 September 1976

1.~

Salaries labo:ers

$ 508,60

B) DUSIEUIL IRRICZTION DISTRICT:

2.—-

“Holdings for Dubreuil Irrigztion
District

$ 135.20

§ 1,603.80

$§ 524.60

C) ..:wuif "rﬁ’

3.~ Sma2ll equirments end furnlshlng s

bom

Gazoline and lubricent
D) FULCTIOUING COSTS:
S5e— Rent storerocom
6.~ Office supplies
E) CiSF ADVAICE:
Te—

Cash advance to employees
TOA

Pzrits for vehicles — malnterarce o

55420 $  136.90
- s

$ 20.00 ~

!
[
v

i 2+ 2

CMlew

C.A.SH III BAJ"TK.‘...ll.....l...‘.‘.l.;....lll
PEI‘FI C:".SE'..0-.-...-...-0.'.....‘--.0..'0

TOT:‘.-L .OI‘. EEEQQC..l.ll....“..'.......‘..‘.

Expenses occured

on 20/9/16

3 15,231.54
20,60

= —

CASE C:ir H—"L:H) OEI 24 J-U:E 1976 ..I.....Il.(.'..t'.....'..'..-.llnIl.l.t.l....l.'...ll..ll..'..r.ﬁ.. s

T 20 SZPMITER 1G976:

Total
Expenses

$ 2,112.40

$ 660.40

&>

792.10

S 554.96

w

20,00
$ 293.00

$. 315.00
3 4,747.66_

20.000.00

— - —— -


http:15,231.54
http:4,747.86
http:A,141.86
http:2,112.40
http:20.000.VD

F2CJS2 UT LESATILICATION o3 DEENIL Fable - 9.4-1

SITJATION DSS DrPEIISZS PiR POSTE AU 21 OCTOLRES 1976

PEESOITE

1) Sal-ires & Iﬂ’ieﬂnités pere-onnel SpéCialiSé.-co..o-o.:-n--oao.uo.uocuooc--op-ooe-sonobus 3 3-0570-.“)

ée.l-.!...‘l'..l...I...“.ll..,!'-l.‘.lool...tol'l

2) S?laire'}iﬂin-—i'oeuvre nocn spécialis

DISTEICT D'IFRICATION DUEETUIL

ng

3) Reteques pour

StI‘lC\- 'Irri—”“tion mbreuil.....-..000.00;.c-.lllctol.o..‘.l’...oo.vtin

é)UIPEI _4.1’1’ - OU"'I” ACE &. E“’JP;"I"UEE’S

4) Petlts. équlpemen‘ts & O‘_ltill?-»;eS-_-no--c_-‘ooo-co-coou-o.{oc.tcc-'-oo'.oo.o..-.'_o--c-o.occao.
5) nI‘aJIS"or't el r:mm.‘tent"on-.---.-.;u....'..-'._-......--.............-....-.'...'...--.-._-..
6) RéD:Iatlon&eLt ien T&llculc.u.-........-......-u--.......__a-L..........q.-.-.....'

) C:‘.rb'urant & lu’erl;.lanu......-....u....ou-o-............-......-u.-u......n..-...'.

CONSTRUCTION oL

8) l’a.tériawc Four cons‘tru_Ction..n...u-.......-........-..-u-..n-.n..-un_-u..-----.

FRATS CGISTFREAUX D= FOICTIONTETIP

9) oner dé?ot.ltolloll{a0".l-.-..I:-.-l._'Qtl....;»‘l..’.‘.lﬂ..!.;—lllIl}..........‘a..ill.".

10) Fournitures de bureau.'.....'-....-_u.-.......-.......--....'....'....:...........u.-....

11) mis posiau:i et ‘téiég‘r&’.".}:c....---..‘....-...-.-i.;...;;'-;--..-.;.......;-..c';..-....-.c ..

AVATICES FECUPYEASLES | o O S -

12) Amces auvxX employés..-..........-'-..-.;....o-;-,-..-..'S-..;‘...-........'...-.'-'-....-..

_ , _ SOTAL
.SITUATION FINANCIERE AU 30 OCTOEEE 1976

CASH EY BANCUR:vansevess UiS.S 162,731,456
CA~H EI CAISSEQQI.II..... N [5 ].A
TOTAL DISEOTELEscesseseeUS § 102.777.60

7.036.00
2,052,320

1.304,70
) 8.00
. 62,36
1,694,592

1.0456.70

20,00
367.32

0,10
' 60,00
US § 17222440
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9.5 Transportation

The number of availablo DARNDR and ATD supplicd vehicles supporting
the project is not adequatc to provide the necegsary mobility for
porogonnel working on the organizotionel aspesots of tho projoote
Additional aveilable trancpory would facilitate accoloration of
organizational work and training. It is reocommended that DARNDR
immediately authorizs, in writing, purchase of 6 motorizod trail

bikea from projoct fundg.

9.6 Divipion of Authority - Ronmousibility

Somo confugsion is boing exporionced by locally based DARNDR
pergonnoel concorning which decipiong rolatod %o the projoct can

be made locally cad which docizions need DARVDR (Damions) aubhoir—

izationge Also there io i for clarifying the rospective
rogponsibilities and auth. .23 o5 DARNDR, USAID and J.Ge Wnito.
% is rocowmmended that DA .. .. (nd USAID prepare a joint policy

statomont as coon 235 popslivio Go sorvoe as guidelinos for field
poreonnele This action will iuncrsuse efficiency of persouncl and

spocd up projoci oparationse
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"1 December 1976 ' '

Broughtt to Les Coyeg office by Don Cauncron

2 oo ilandlevels, loche Lype

Itenn supplied Ly AID
1 ea Level, scli-levelii; WILD
1 ea Wripod, ecitenmion log, wood congiructioil,
(goen writh ohove Jlovel).

ca Xango Poles, plool 8 £t.

W

ca Lovel Rods I'ripeo, lletiio

5 ea Rules, folding, corpenter, mobric
2 oa Chaing Swrveyors, 30 moter, heavy dwtby,

cwith roeel.

1l ca Tape, non-metvallic, woven, 30 meioer

"m

Itenms supplied by VWhito Bogincering Corpoiation

co Mronsit, Gueley srith wood tripod
1 [}

AR

cu Yapo, Stenlay, Steol, 30 meter
co st Aid ldite, smell :

oo Vise = (ip ifvench (stolen)
ea tencil Shirpener, (Gioat

oo Stapling laching

aa ! - Squore

ea Urionsles 459 and 300 = GOO
oa Planinoter :

eo Boine, Lfigh, minnow 4' x O

oo land-dip ner (i‘iczh)

i B A S S T X T S R S S Y

oo luinch pailp

e g e e s A o




Items supplied Ly Wnite iginoering Corporation:
= -) (%)

e lece chegt DARIIDR No. 30
ea Typoewriter, portable ¢ ) e G i
1 ea Bod, with 2 pillows il W53
et of linon, mabtress ond
noacuito net
1 an I'an, olectric ) Uaiah.
1 aa Reading lemp
1 ca Pire Iump : ¢
1 co shovol
L co lModl pouch with pixd locl:
1 ea Dictionoay, Irench — Inplish, Lorounpo
1 oa orafting Table, Lecally mxle 4 x 8 feot

Iiigcellmcous Itomn

3 ea Chorokeon, Jeep
2 con G = J5 Jeop

‘ (-.J.’ove widh bire teols i ,j-.'.ol:)
1l co 3/4 von Piclk=up Ford, flathed

1 oo Dump euck, International 3 ou. ydg.




PROJET DE REHABILISATION DE DUBREUIL
LES CAYES

MATERIELS REGUS AU MAGASIN

No.-3
Le: 3 Décembre_ 1976
Fouroisseur ; - ---—--R. A B N.D R_____. -
Ref. Lettre de Voiture No, du
Transporteur: . ........
Faoture VALEUR
ou DETAILS Quantite Piix
Fiche de Unité
Liviaison
s DBROURTTES 50 — —
DAMES roures { avec manchea ) : 30 _ a
ENCLULES ( étaux ) 2 _
VANNES d'iyrrigation & —
POMPIL 41 b
DAILLS 10

- P L T L T

o A o g A B A T D G s A 8 R At Sy S W0 St @ B P @S st

P L T L LT T Sy e w . ms mmm e e —

@/’_‘{/’l ““"/L""“-N

Chef du Mogasin
Luperocio Grégoire




PROJET DE REHABILISATION DE DUBREUIL
LES CAYES

MATERIELS REGUS All MAGASIN

No.--L ——
Le: —_3_Décombra 1976 .
Fournisseur : .-----D.A BN D R ___ -
Ref. Lettre de Voiture No. du
Trensporteur: ... _______._
Facture VALRUR
ou DETAILS Quaniits Prix
Fiche de Untté
Liveatson —
197 |Malaxcur pour hdéton"GILSON"3Q0A /13171 1 o IS JO
Appareil électrigue i souder # HK8QS726 1
Pompe de 2" + houso o
Pelles / manches lopgs 270
Peallos & manches courts 42
Piquois 150
lanches pour piguoia 143
316 Cang de 5 gallons 5
Seaux en métal 15
L e |Pneug"BRIDGHSTONLI" 8.25X204158 223322 1 o
" " NN A5 232104 1 -
" " "M AT 340671 1
" " " Z¢BM 110958 1
Chambhres_a air 8.25X20 _4

. Les_prix de ceq articles.ne.sont_pas. portéds-dona leura_hordareaux.-d.!expédition.
e emeenen 197 05, 31 6.

C)l :L—/:?(( e

" Chef di Magesin -
Luperoio-Grégoire

e 0 v = A n e

DOCUMENT 7.1



PROJET DE REHABILISATION DE DUBREUIL

LES CAYES

MATERIELS REQGUS AU MAGASIN

No. 2 ——
Le: .3_Dégombra 1976 .
Fouroisveur : -« -coee- B A RN DR -
Réf, Lettre de Voiture No, du
Transportevr : .._....._.
Raocture VALEUR )
ou DETAILS Quantite Prix
Fiche de Unité
Livrateon
No,65106 | SMITH Compressor 45 C 1048 # 5446509 ] - —_
" " " " 1054 # 5564535 1
LOOINES 4
SCIES a métaux 40
PILLES a manches courtig 12
HACHES 5
WMAITCHISS pour haches 18
BARRES a mino 12
IMASSLS - A
o |CRAIIR DLEUS ( bpftom ) 4 SO I
BAchea 17 I
BOITIS _D'ACCESSOIRES praeappareil 3 souded ) -
FADLWUBS pour goudour 1 Y SIS D _—
BOQUITTLS 9

§ ccrmmrrmcammsc s cm e ceme cncams e a . s e

P L L L T

J T D L L L L LT P PRt

C:( 1"ﬁ'\‘“" Mo

Chef\du Magssin
Luperoio Grégoire



Brush ond vegetative growth has becn 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 masonry is damaged, it will have to be repaired.
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Most of the masonry cara! kas a trapezoidal cross—section, The side slopes are
opproximately 1 to 0.75. The sloping sides permit brush and other vegetative
grov«th to establish itself more easily. Consequently the masonry canals with the

trapezoidal cross —sections have sustained considerable amount of damage.

Tree and brush growth has been allowed to become established along the main
canal or the lower end in the vicinity of Carrefour Beraud. In some sections of
the main canal, tree roots have caused considerable amount of damage to the ma-

sonry lining.






Silt and cobbles being removed from the main canal. The canal banks are being
sloped to a minimum of 1.5 to 1 in order to reduce bank erosion and silt getting
into the canal. A diversion ditch will be constructed above the steep canal banks
in order to reduce the amount of run—off to a minimum. A drop structure or chute
ond a canal water cressing over the top of the canal are to be constructed at the
point where the canal turns to the left in the center of the picture. This structure
will convey run—off water into a natural drainageway. Just about station 2 + 960

on the main canal.

Trees and brush growth are being removed thot have become established along
the masonry lined canal. The legal established right—of-way is usvally 2.5 me-
ters on either side of the canals and laterals, the distance out from the canal

that is being cleared,
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Shown is a short section of the main conal located in the spring area that has

been allowed to deteriorate beyond repair.

The proposed new section of canal to be masonry lined is approximately 230 me-
ters long. It is proposed to move the alignment of the new canal to the left bank

of the spring area on the left side of the picture.






Steel check gates and turnouts are shown in the back—ground. Many of the steel
check gates and turnouts are in need of repairs. Several will have to be replaced.
Shown in the foreground is debris, vegetative growth and cobbles in a section of

the main canal below the bridge across the main canal on the Boval Road.

Construction work on the rehabilitation of the main canal in masonry. In order to
gain enough elevation to locate the new canal above the existing springs,rehabi-

litation work was atarted at station 0+600 and continues through station 0+784






The invert grade of the existing canal bottom is being changed form 0.007 meters
per meter to 0.004meters per meter. This will permit the canstruction of the new

proposed canal section to be about 1 meter above the water level in the spring

area.

The proposed lining of about 230 meters of new masonry canal v:ill lbegin a® sta-
tion 0.784 and continue trough station 1 +003. A drop structure (chute) will be
constructed at the end of the new masonry canal in order to convey water flow

back into the existing main canal in masonry, beginning at station 1+003.






Primitive type of diversicn structures are used to divert water from the main late-
rals into farm ditches. These are usuvally constructed by driving stakes across
the channel and placing banana leaves, grass, other debris and soil to provide
turnouts into secondary laterals and field ditches. None of these structures provi-

vide measured amounts of water to the canals, laterals or into field.ditches.

Water is supplied to the people living in the area for domestic use as well as for
irrigation. This includes drinking, bathing & laundry as well as for watering li-

vestock,
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A food program was initiated at the inception of the project work, This provides

a noon meal for the workers.

The food is prepared in a central outdoor kitchen on the project and delivered to
the work brigade, working on the project. This consists of cornmeal fortified with

meat principally fish.



Typical Section of Main Canal Before Cleaning

Section of Main Canal after clearing, note Side branks have had all vegetation:
stripped 2.5 meters on both sides of canal. Side walls have not in this photo-

graph been repaired.
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Excavation of New Main Canal Section

Plastering Walls of Repaired Section of Main Canal






Non — functionel diversion gates from Main to Secondary cenel.








