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1,0 IIPRODUCIION
The Hepublic of Haiti is part of the island. of Hispaniola, which is
located about 700 miles southeast of Florida between the islands of
Cuba and Puerto itico. It lies between latitudes 17039' and 20° noxrth
and longitudes 68°20° and 74030' weste Hispanicla is the second lar—
gest island in the greater antilles., Haiti occupies tne western ‘third
of wvhe island; the eastern two~thirds is the Dominica: ilepublic.
Haiti is shaped roughly like a horseshoe with two prominent peningulas
enclosing a large bay thet opens to the nortawest in tho direoction of
Cuba., Haiti's land area is 27,750 square kilomeiers (20,714 aquare

miles).

Iighty percent of the land area in ilaiti is mouwntainous. ‘Ihero are
five principal mouniain chains. ‘The Massif du Nord forms the north-
east peninsula. ‘Yo the southeast lie lNontagnes Woires followod by the
Chafne des Nathewc. The Lassif de la Selle, with the highest peal

in the Republic at 9400 feet (2060 meters) is located in the southeast.
The Massif de la Hotte forms the western half of the southwest poniri

sula. All ranges trend roughly gsoutheast to northeast,

The four major plains and plateaus are: %he Plaine du liord on the
Atlantic side - the Plateau Central botween the lkassif du Nord and
the lontagnes Noires and the Plaine de 1l'irtibonite between the Non—
vagnes Noires and tho Gulf de la Gonave. “he Flaine du Cul de Sao
divides the country into the two reninsulas,



Tho Riviére de l'Artibonite is Haiti's only major river. A dam at
Peligre controls flooding, supplies a constant source of irrigati.n
water for the Artibonite Valley and hydro-eleciric pewer for the
capitval city of Port-au~Prince. lany other rivers of shorter length
rise in the mountains, but most are seasonal or logse the greater por—

tion of their flow volume torough percolation en roule to the 5ea.

Haiti is the Wostern Hemisphere's second smallest repubiic but is by
far the most densely populaited with an estimated 4.5 million inhabi~

tants,.

Eighty~eicht. porcent of +he population is rural and congideri.g only
cultivated and pasture land, population density approaches 950 per
square mile. Of this rural population, 93, are self-employed fami-
1y workers farming a family holding of less than one hectare of land.
‘'he continued fragmenting of land ownership from the colonial period
to the present fime has resulted in drastic change in cropping pat-
terns, hore formerly oash c¢rops such as sugar and coffeeo requiring
large tracis for officient broduction woro grown, the breaking up of
the large colonial estates to small individual plots has created a
small farmer who produces for personal consumption and barier. 4his
in turn hes rosulted in almest a total loss of +the export trade which

had made Haiti the most DProsperous of all of France's colonies.

During tho coloninl period numerous irrigation systems were conabructed
which served single estates (habitations) and in several arecas Joint

efforis croated large irrigation disiricts,



1.1l AULHORIZADI Qi
On October 22, 1975, the Agency for International Development,
washingion, D.C. entered into a contract with “he JeG. White engine-
ering Corporation for consulting services in commection with three
projects in Haiti,
"PASK A" Dubreuil Irrigation System Lehabilitation:
Implementation of engincering and design prepared by B.C.I.
WPASK BY (l) Feasibility Report; Jean iiabel irrigation system.
A preliminary engineering study mad a plan for rohabilitation
of the Jean Rabel irrigction system.
(2) ltehabilitation of the system, if feasiblo.
"TASK C" Pre~feasibility report identifying at least 6000 hectares of
irrigeble land with systemc requiring cehabilitotion.
“he arcos to be screencd from a list of priority projects pro-—
vided to tlhe contractor from USALD and the Covornment of Haiti.
This report concerns only the 'Sk L", part one, portion of the con-
tract; a preliminary engincering study and a plan for rehabilitation
of the Jean atel irrigation system.
1.2 CHuOWOLGUY
Field work was started at Jean Rabel on November 11, 1975 and comple-
ted on August 7, 1976. Tho preparation of the engineoring study was
completed on July 2%, zand final p-oduction of the feasibility was com—

pleted on August 19, 1976.



1.3 HISTORIC BACKGROUND

In the early 1700's Haiti, France's most prized possession supplied
the mother country with a third of her imports. A total annual trade
at that time of almost $132,000.000 ; a figure to put in its proper
perspective was half again as much as the total exports of the 13

American colonies.

Commodities shipped from the thousands of plantations dotting the

fertile plains wers sugar, indigo, coffee, cocoa, cotton and tobacco.

Exports for two typical years are givenﬁ

1788 1789
Sugar, refined (pounds) 70,227,709 48,000, 100
Sugar, raw u 93,177,512 93,014,600
Coffee w 78,151, 181 77,489,271
Cotton " 6,286,125 7,120,000
Indigo u 930,000 1,000,000
Hides 13,000 20,000
Rum (barrels) 32,497 25,000
Tobacco {(pounds) 28,500 28,000

Much of the published information concerning irrigation systems in
Haiti during the Colonial period is based upon the writings of

Moreau de St. Méry. However, as he attempted to describe "topographie,
physique, civile, politique et historique" in two medium sized volumes

it is obvious that many details have been slighted. .5t. Méry does

% Histoire d'Haiti - A. Cabon, Col. Nemours, Pierre de Valssiare.



state that a highly developed irrigation system had been constructed
by the French engineers, and indeed, this system is the basis of
virtually all the present systems, although they have been re-built

and rehabilitated many times during ‘the ensuing years.

Based upon research through the writings of Moreau.de St. Méry, Debien:
Les Colons de St. Pomingue et la Révelution, Edner Brutus, Etienne

Charlier among many others, the following probabilities develop:

HAITI IRRIGATION 1750-1800

Hectares

Les Cayes Plaine 10,040
Department du Sud (less Les Cayes) 7,400
Jacmel -~ Marigot 4,000
Cul-de-Sac 19,688
Leogane Plaine 10, 400
Nord-Ouest 4,500
Artibonite Plaine (seasonal only) 6,750
Plaine du Nord 18,700

Total 81,478

It is estimated that this total represents approximately 50% of the
actual area of land under some form of irrigation, permanent or
seasonal in 1789. Faulty communication from area to area and imperfect
recording of land deeds and operations appear to have'caused this

short-fall.

In 1791 the revolt was started which was to end in the defeat of Napoleons
forces and the establishment in 1804 of the first independent black nation

in the western hemisphera.



An important strategy of the war of independence was to destroy all
structures built by the hated colonialists, including irrigation
systems. After independence, Haitians devoted most of their effort
to building fortifications and to renayment of the so-called inde-
pendence debt. Therefore from 1800 to 1900 irrigated land was rare,
probauly amounting to a total of less than 5,000 hectares in all of
Haiti.

Of the 600,000 hectares of arable land which require irrigation to
enhance their value approximately 70,000 hectares have, at present,
some irrigation. The efficiency of the total of these systems is

raled at something less than 15%.

In 1920 the Bureau of Irrigation, under the Ministry of Agriculture
was established and the first plans for rehabilitation of the various

irrigation system was started.
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2.0 PROJECT DESCRIPTION

2.1 Project Location

Jean Rabel is located on the north coast of the northwest peninsula

of Haiti about 40 kilometers west of Port-de-Paix.(see Plate 1-2).

The irrigated area considered for rehabilitation lies on the east’
and west banks of the Jean Rabel river, which flows northward to the
Atlantic Ocean from the north slopes of the Montagnes du Nord-Ouest.

2.2 Description of Area

The Jean Rabel valley tends roughly east-west. It is about eight
kilometers in length and 1.5 kilometers in width. The valley lies
between the Montagnes du Nord-Ouest on the south and a high ridge
that follows the coastline on the north. The western end of the
valley is closed where the coastal ridge joins the Bombardopolis
plateau. On the east, a short, low, north-south trending ridge sepa-

rates the Jean Rabel valley from a similar valley to the east.

The montagnes du Nord-Ouest reach an elevation of about 900 meters Jjust
10 kilometers south of Jean Rabel. Streams flowing north from the crest
of tha mountains have cut deep valleys into limestone and marls. The

foothills just south of the Jean Rabel valley are sharply dissected and

in places they resemble badlands.

The coastal ridge that bounds the valley an the north varies betwsen
200 and 300 meters in elevation. The south slope of the ridge is very
steep and, in contrast to the foothills on the other side of the valley,

the face of the slope is relatively even and undissected.



The valley is cut roughly in half by the Jean Rabel river which
flows almost due north. The watershed drains a portion of the
north slopes of the Montagnes du Nord-Ouest. It has a drainage
area of about 22 km> at the town of Jean Rabel (ses Plates 2-1,2~2).
The river flows through the town, crosses the valley and cuts
through a gap in the coastal ridge where it mests the sea. The
river has perennial flow and it is the only river that reéches

the sea west of the Trois Riviéres at Port-de-Paix.

Two tributaries join the Jean Rabel river in the valley. Thase
are the Riviére Coicou and Riviére Price. The Rividére Price is
also referred to as the Riviére Prien and Ravine Prunier. Thase
tributaries drain watersheds to the west of the Jean Rabel water—
shed but neither has perennial flow. Drainage from the east and
west portions of the Jean Rabel valley is through gullies that

flow only during heavy rains.

Several springs are located in the valley north of the town and
east of the river. Two small lakes occupy depressions in the foot-

hills that border the valley on the south.

Except for the irrigated areas near the river and the springs, the
valley is extremely dry and suffers heavy soil erosion. The only

cover consists of sparse grasses and a few small acacia.



2.3 Projoct Service Arca

The projeot service arca is shown on Plate 2-l1. The gross area in the
Jean Nubel Valley is about 425 hectares of which approximately 350 hec-
t-aes are estimated to bo irrigable. The irrigable land area has been

verified by a land classification survey as shown on Plate 4~%.

2.4 Scope and Masnitude of Comparison

The projeot arca is identified on Plate 3=2. It contains aboul 255
hectares of land to ve irrigated by water being diverted from the

Jean Qlabel Hiver at Nan Solon. 'Whe flowo of the river during low po~
riods ore estimated to be 175 to 200 liters por second. The construc—
tion of a diversion dam will provide greater quantifies of water throughout
the yoear making it possible for the production of more than one crop
during the year in the Jean llabel Valley. Evidence from other areas in-
dicate thut two or three crops may be prown in a year as temperature is

not & restraint in crop production.

2.41 Land rresently Served.

It is entimated that appreximately 2895 hectares of land are being irri-
gated at the present time in the Jean Rabel Valley of which about 200
hectares are in the proposed project areas The irrigated arca is di-
vided into small, separaled parcels of land along the Jean liabel itiver,
extending over a distance of about 10 km beginning at lan Solon arca

dovm to Dord de ier de Jean iiabel.

Pregent project efficieno; appeurs to be in the 15 to 20 percent rango
during periods when crops are growing. Generilly the farmers are more
efficient with water usage when it is in short supply. However, varied
amount of water, deponding on the time of year, are disoharged into

the sea, Somo of the water is used for domestio purposes by looal poo=—

ple for drinking, lawuiry, washing and animals.



Structures for regulating and measuring flows of water to laterals aund
farm wits of lond are almost non-existent., This mokes it almogst impos—
sible to regulate the volwnes or flow of waler being conveyed to various
sections or blooks or land in the project area. <The problom of regfula-
ting flows is further complicated by the large number of small owner-

ships of land of oiw hectare or lesu per user.

2.42 Area to ve Served

The arca to be served is shown on Plate 2-2 and includes approximately
295 hectares. liost of tho purcols to be servod by {the diversion struc-
tures at Nai Solon are on the cast side of {the Jean Rabel wiver. OCuly
the town of Jsan Rabel ond Guildive arca are on the wost side of the
river. Hater to {the wout side of tiie river will be convoyod Ly means

of an 8~inch pipe flume across the Jcan itabel liiver Just above tho tcwn,.
It is not unreasonable o expect that future project efficiencies of

40 to 50 percent cun ba uttained on the arca to be irrigated on the pro-

posed project area.
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2.0 PROJECT FEATURES AND REHABILITATION

3.1 Lxigtines System

The existing Joan Rabel Systom is shown on Plato 3-l. It is an old
systom of primitive cuwnals and takoouts which supply irrigotion wator
to small sogmonied parcels of land on both sides of the river. Studies
wore made by the J.G. ihite Ingineering Corporation in 1939, but thene
plans were never consummated and the irrigation projeot wig never im—

plimentaed,

Water is diverted from the Jeun ltubel rivor at scveral (divorsion points
along the river by means of primitive typos of structuron. (Fhotos 3,5 8)
Studies indicate that as many as 285 heclures had V‘oon irrigated at one
time, of which approximatoly 100 hectures were located on the wos’ cide
of the river., Walor is currently conveyed through several canals from
the vurious diversion points and distributed to the fields by a poorly

constructed and maintained system of cunals and laterals.

The distribution system on the irripgated areagc inolude ooveral conalg
and laterals totaling approximately 8 km of wilined ditches. “here are
no permenent diversion sitructuros to divert wator out of the river and
thore is no evidence of eny having ever exisled. The primitive type
structures are constructed out of Linana trees and othor shrubby vego—
tation anchored with wooden stakes. There are no pormanent division

boxes, turnouts or grade conirol structures on the distribution system.

3+2 Propoged System

"he proponed irrig:r't;ion syotenm is shown on Plate 3-2, The Jean iabel
river {lown throuf_;hou'l; tho year. 'The asoumed averase wmuel flow of
the Joan Ralol river is 312 litors per vecond for the montha of Sep—-
tompar through February. See Plate 3-=3. The lowost flown occur during
the months of Farch through August, ond are estimated to be between 175

and 200 liters poir second,



The size of the area for whioh tlhie proposed irrigation sysgton is planned,
has approximatoly 255 hectaren of irrigable lend. Curvent rivor Tlow
uill supply enouch wator to irvigite 175 to 200 heobiwes during the penl:
irrigation demand veriod., e 'proposod syaten includes the congtruction
of a diversion dam at lian Solon, rubble masonry canal lining, some of
vhich is to be covercd, a hich velocity magonry chute, divinion Lozxes,

dropgo, turnouts, flwios, roid crossings and ully or suinge.

The proposed systom also includes tho concept of cooparative Lexm rroups
who will rohabilitato and maintedn, with appropriato tocihnical agnigtonce,
tho coopnrwbive cuancls which are proposed for common usec. dotationa]
irrigation blocks will Lo organized and ostublished, Tecimical wggice=
tance and mateyriols Tou divernion Gem ond crado control shbiuctures are

to o supplied oo a bart of project construction costo. ‘he turnout
structuros from the mein cuanal cnd project latorals aro to bo made out

of rubblomgonry and it ig broposed that notul-glide saten Do used.

The following main canal or cansle wore selecled for congtruction, opo=
ration and maintenance wider project control., ‘“hoy will supply walor
to approximately 259 hectares of land. 'he names usod to idontify the
canals also identify tho arcas ontle irrigation map to which they cone-

vey irrigation wator. “ho numes of the camalp are:

dan Solon Caual Foud Zombi Canal
Dananier Dlain Canal Guildive Canal
Grand liac Canal Fetit ltichard Canal
Vincent Canal La Source Canal

Aditionally the following canals tuke wator out of the Jean label river
at soveral divoraion poinis downgtroam, to iivigate approximatoly 9%
hectares of land. It would be highly impractical to deliver walor to

theso areas from fthe Nan Solon Uiveruion sbructure,



These arcas are all located on the west (loft hand) side of the river,

The names of those canals and arcau they serve are:

Poro Canal Fond Tougssaint Canal
lkan Dixhuit Canal Tres Faible Canal
lian Coton Canal Nan Dopot Canal
Trou ifiac Canal Bord de Mer Cenal

Proliminary design and layoul for the proposed system, was prepared Ly
uging profiles and cross sootions {ron vory limited amount of survoy

work conducted during project investigation.

Preliminary locations for somo of the grade contrel structwres, turnouts
and flumes are showm ou tle proposed irrigation system. Typicol stiruce

tures to be uged on the projoct are shown on Plate 3-4 Lo Plate =12,

Surface drainage requiremeontc appeur to be adequatoly provided by tho
natural ravines and improved natural darainacevays into the Yean ilabol
river. IJarm draing vill be constructed, with <tochnical assistanco, ly
tiio cooperative farm Sroups. a8 a resullt of vigual obsorvations, it

is concluded that surface dreinage is not now a problem and ig not ox-

pooted to be a problem within tho project area in the futuro.

3.3 Congtruction

Construction procedures are to be gimplo and s'bi‘&i,f:ht forward, 'The

work profiun congigts meinly of rubble masonry placomont, excavation,
caxtvhmoving, buack{ill, compaotbion, and soms concrete worke The work

is to Vo laior intensivo.

Thoe only haul road that will bo required io the road from the {town of
Joan linbel on the right Lond vide of tho rivor up to the diversion siruo-
turo oite at Nan Solon. hin will be proparod by smoothing,,flat bloding

and compacting with a bull dozer.



Construction of the aiversion dam should be done during the Gry scason
(January - Iiay). tagonry lining, excavation, compacted embankment and
structural work on tio main canal coan o done dwring mogt of uny scacon
duriag the year, however excoviiion and compaction cen best be done
dweing wet periods. ubule masoury rock end inorbar saud should bLe hauled
and piled dwring dry periods whon the river bod is not flooding or the
canual road difficult to wuso.

Sufficient small size gtockpiles should be made along the cinal and
structure sites to Tacilitate work planned during vet pexiods. voment
should Le hiauled and siockpiled in a gheliered place either at the con-

fruction gites or in Joean ilabel so i to Le available ag nnodede.

Ilotational Llocks with diversion boxes aro to boe located waud desipued

to fucilitate wuler distribution to the irrigated arcas on the project.

Je4 Conztruction llaterial

The coustruction of the system will require pliacemont of about 7176 cubic
meters of rubble masoiry, oxcavation of approximately 37,534 cubic motors
of earth, wid the placement of aboui &§00 cubic meters of compacted

embulancnt.

Concrate o rerates and rocl: for 1ubblo magonyy are available iin the
Joan Hobel Hiver bod and other arcas Lelow the diversion structuwro sito.
Roaus in the projoct arca should provide acess within reasonable dip-

tunoens of various conotruotion oitowu.

The welded wteol pipo wid mbeel cavle for flumes and invertod siphons

and roinforcing meoli for concrote work will have to be purchased oul-
ndde of Initi,.

Portlund comont is availablo from the plint near Port—au-~lrince. It io
anticipated thet lwnber, screoning moteriul and shoet motal for slidogates
for turnouls is aveilable in Port-au-irince. 4 more dotailed limt of

entimatod moaterials is shown in 'lable 4-l.



3.5 Lannower and Equinment

llasmig, Carpenterr and possibly ifechanics are availalbile in Northwest
Haiti. Laborews are available in the project area. Enginecrs, Sur-
veyora, Clerks, Timekeepers and other specialized skills are available
in Haiti. Jajor skills required and goneral terms of employment are

given below: .

351 Laborer

A laborer should be able to excavute a minimum of 3 ocubic meters per
day.

3.52 liasons

A mason ghould be able to place about 3 cubic meters of rubble masonry
per day.

3.53 Carpenters

Carponters are {o be recruited and paid on a monthly basis.

3.5 Iron llorkers

Iron workers shall be skilled in the art of sheot metal work and be

paid by the deay.

355 Wruck Lrivers

Truck drivers are to be recruited and paid on a monthly vasis, If ad—
ditional trucks are nceded they shall be contracted by the day with

driver supplied.

3450 l'cchanics

lechanico arc to be recruited and paid on a monthly basis.

3.5( Clerks, iimelkeoners and Guards

Clerks and Timekeepers are to Le employed on the project on a monthly

bagis., Guards are 1o bo employed on & daily bapis as needed.,



3,58 Profossional mployeos

Engiheeru, Surveyors, Teohnicians and others are %o be paid on a monthly

Lasis,

3.59 Icuipment

The consultant recommends that a dozer be agsigied to the project (iu-
ring a portion of the construction period. LDwmp ‘truck, flaibed truck,
concrete mixer, wheel-barrows wud various hand tools to bo used in

congbruction on the project are ourrently available to the project.

3.6 Sunervision of .lorl:

1 American Iroject lugineer — Fart time.
1 american Irrigation lingineer— Part time,
2 llaitian Fngineers - Full time.

Alpo othier Haitian porsomiel; fiecld tecinicians and field BUrvVOoYy CirQile

4 fiold survey crew including a purby chief will be required and should
be qualifiod fo provide line cud crade swrveys, congtruction ingpection
and supervise mabtorial transport cnd placement. Whe dwo Jiaiticn irpi-
gation engincers, who will widergo draining with their imorican coun—

terpart, will be able to dovelop ¥heir ability bo dimplace “he .uerican

engineer whon propurcd.

3401 Cash .k Poyue.t to Lalorers

v
)

48 in many dovoloping: couniries, the concepl of Food-for-riork prograns
i well lmowm in Haiti. It ig proposed for the rohabvilitation of tle
Jean iabel System, howover, that the payment to the worker shall be in
cash ravhor than in-lind.

The G.0.M. hus set a winimum rate for unckillod labor of w1,30 per day.
lowever, in the Jean iiaiel aren, form labor is rarely paid more thun
v0¢50 per day. Should the G.C.ii. pay ‘the $1.30 por day legally csta~
blished rate, the wago scale for privato agrioultural entieprenowrs will

be upsete. ‘‘he offoct upon the local econony could we wnfavorable.



It is susgested that luvorers employed on ‘the rehcbilitation of the ir-
rigation system will work 7 hours per duay, 5 days per week. ‘Whay will
receive 3 day's pay at the legal minimu, 1 day's pay they will conate
Yo their comminiity council and one day will bo donated on their owu
bohalf, The monies paid %o the coimunity or ivrigaetion cooperutive
Will be used as the nuclous of the operation—-muintonance fuwwi for the

systons.

During tho period of construction rehabilitation, it is pliaaned whot

a field kitchen Ve established o provide one moal per doy to Lhe
woukergs. Faut experience in lanoi-isbeisive projecis in liaiti howve noowm
that the one workdwy wecl for the lavorers helps maintain efliciewcy ou
the job plus providing some wdditionnl incontive, Mo coacept of! the

one workduy meal is jresentily beins used on Hhe Dubreuil rehavilitoiion
with very favoruble rowction frow the laborers on the project. 1t

can thevefore be anticipated thist in the more deeply depressed ocoiony

of Jean Rabel the meal will indeod provide work incentive.
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4.0 HIESOURCES M) AGRICULTURE

4.1 GTOLOGY

A briof descripiion of the geology of the northwest peninsula is Givoil.

his is followed by o detailed descrimdion for the Jean ilabol aroa.

This waverial has been tulicin  from goolozic reporis by woodring et

al., (1924) Butterlin (1954) and an ¥.0 report in the nortinwst pe=

-

ninsula done in 190G, . geologic mep is shown in Dlate 4 - 1.

4.11 Structure wnd Yectouics of tlie ortlnent Peninsuln

The iiorthwest peninsula of [aiti iz o brocd anticlinal arch whogse crest
trends cost-west a.d is slightly coucove soubhward. Cubting aliaonclly
acrogs the ‘crch are smeller onticlinal and synclinel struc.ures it

trend northenortiwests ‘Uhore is extensive foulting associcted with

both the arch and $he snaller structurcs.

Therc is cvidence for cxtensive Tolainy in this wxew duriiy: bouh Livie
lioceno ond lute liocene tinme. The carly Moceno was o poriod of limestone
dopogivion in a shallow sca thal covered the prusent arca of the north—
wept peningula. Uplifd, folding end crosion followed dwwine 1ho lulo
wocenie and Oligocenc. ‘Mo structures trending north-nortlicnt ccrom
the major arch aro probably late Loceno. In the eorly iliocene the

sea again covered the peninsula. .4 soguence congisting princrily of
morl with some limestone and siltstoic vas depositod. ITi the latbe
iidocoie, extensive folding; wnd uplift occurred vhroushout Iiti giving
the islond its prosent shape. the caticlinol arch of the nortlvest
beninsula vas forned wi whis tine.  Suring the faetorniry there his
been wogeneral wplift of 4ie peniusulo with the result thabl marine top—
races awve found ot clevavions of «litout 500 noters. Whe Quaternary
reefl caps ot tho western end of the peninsula ere slightly orched
which sugiests that the folding bogun in the late liocene may otill be

in progress,



4,12 Surface Geolosy of the llorthwest Peningula

Surface exposures in the northwest poningula range in age from Crota~
ceous to Recent (soo rlate 4 - 1). In the center of the peninsule,
Cretacious andesites and dacitos (Ka) are exposed at sevoral locabiois.
Ovorlying theso rocks are massive Iocene limcstones (lpc) which occupy
the greatest surface arca along the crest of the peningula, On the
flanks and in +the small synclinal troughs that cut across {the peninsula
are Mioceno marls (lica)e Quabternary recef limeutones (fc) lie along

the coagt and cap the end of the peninsula. Valleys near tho coast

have thin veneers of rocently deposited alluvial matorials (Cal)e.

A.13 Geolory of the Jean label Arca

Included in the Jean Rabel area are the walershodes of the Jean Rabel

River upsteam of the proposecd divorcion site and tho Joan liabel valley.

The Jean Rabel valley is developed in soft liocene marls, which oui-
crop generally beleow an olevation of 200 meters. The marls arc sendy
or s8ilty in places. They are typically bluish in color hut have a gray

or yellow tint. Bxposures weathor quickly fto small Llocky fragmontg,.

Woodring et al. note thal the orest of the coastal roef limostone ridge
and the tops of the low hills just south of Jeun Rabel are roughly ot
the same elevution. They susgest thal tho Bombardopolis plateauw may
havo extended for some distunce eastward along the north coast., This
platoau wap preswaably formed by marine erosions. Subsecquent uplift
allowed steams flowing from the center of the peninsula to dowmcut into
the soft liiocene marls exposed at the soulthern edpe of the plateau.
"his downoutting continues toduy. The limestone ridge along the coast

has remained booause it is more rom stant to erooion.



The valley floor extending east and west of the river is covorod by a
thin veneer of alluvial and colluvial naterial derived primarily from
the marl that forms tho adjacent hillsloves. It coucistn of clays,

8ilt and sands. Coarser alluvial deposits containing musnive limestone
cobbles and boulders o cur along tio Joan Rabel and Price rivorg,

Well logs from the 1966 FAO study are shown in Plate 4 - 2. Thogo logs,
whose loocations aro shown in IMate 4 - 1, indicate that there is 1little
coarse material in the alluviwn and thut depths of alluvial fill are

shallow. The fill depth may incroaso slightly to the nowth.

Tho watershed of the Jean Rabel river just upstroam of the proposed
diversion dam site is developed in IMioceno marls. Proceeding upotreamn
from the dam sito o continuous sorics of thin bodded marls ore exponad
in the cliffs along the stoan (se:: thelog 7 and 10). Somo normal foults
with only a few molers aisplacomont wre seen and the bodi; aro conbly
folded at most places. Tho regional dip of tho heds io to the northe
At a place called Baszin Bleu the Joau ilubel river splits. Lhe went
branch, the iliviére Fente Jacquoline, rigas vory oleoply in mansive
Eocone limestones. The cast hranch, the Kkividre Doucet, hus cut
deeply into ocenc limestone:s, lower locone conglomerates and Creota—

ceous volcanics.

4.14 Goolory of Dam Site

The proposed osite of the diversion duwm is at & bend in the Jean Rabel
river about two kilomeiors upstream of Jecn Rabel (mce Plate3-2 ).

At this point, <ho rivor has cul deeply into the poft, thin bedded
I'iocone marl.

&t the outpide of the bend, the otroam is aclivoly cutting at the basge
of a oliff., Tho oliifl rises very steeply for about 30 moeiors %o a

shurp oscarpment. The faoe of the oliff has no vegotation,



Thin streams of small blocky morl fragments appear to move continually
down the cliff face to form small talus coucs wb the baae of the cliff
that are carried away ot times of high water. Some large slump blocks

ars weon along the cliff (see photos 7 and 10).

At tho inside of the river Lend thore is a small alluvizl plain. A
sediment bar about 10 to 20 meters in widih separates tiie strcom {rom
this plain. The podiment on the bar and in.the channel consisis pri-
marily of Hocene limestone derived from tho upper watcrahod and morl
dorived locally. ‘“he limestone fragments rongo in eize from small
bouldors to sand and the marl is fouud in gravel o sand gizo frog-
nonts, %Yhe occagional mirl boulder found in the clrewnbed hoo dige—

integrated in place into rravel gized blocky cragments.
ty ta H

at the time of the lugt visit to the dam site (July 9, 1976) there

vag cevidence in the stream that a flood had occumed about a weok earlier.
A hole about 40 cm decp hud been cut into the buse of the cliflf during
an earlier visgit and +this could not be locuted. Just below 4l proponed
dam site, a cunal similar to thut shown in photo 3 had beon dw;s in ‘tho
looge materinl ot tio buse of the oliff. Ilo migt of tho omnal remainod.
Apparently several centimeters of metorial at the base of the oliff had
boen croded by the flood. Judsing from high water marls, deplhs of

flow may have rouched one meter. The peak dischurge during this flood
was probably newr 100 m3/sec.

It can.be concluded from the effect of the flood that the marl is both
veak and eusily eroded. 4ny structure built in the strowmbed that is

oxpacted to survive floods will have to sutisfy two oriteria.



Firgt, it must be well anchored to the soft marl bedrock as 4he marl
tends. to fracture very cusily both across aud along Dbadding planeu.
Second, at eny contoct bLatween the siructure and bodrock, the marl
will have to bLe protecicd aguinut erosion. Unfortwnately, all other

reasonable locutions for diversion dam are also in the woak murl.

4.15 Location of Suitable Construction liaterialg

Sand and gravel for concrete may be obtained locally. Iikely sourcos

are the alluvial fill along the Joan iubel or Irice rivors or at Lord

de iew,

The river fill cousists of limestono aud muwl sedimentr. 1articlo size
renges from bouldors to cluy. Loulde1ws, cobblos and mwuwel aroe prima~
rily maasive, resistant limestone dewived Cfrom the upper waterashed.

Finor moterial is predominantly limesione and mewrl in the river fill.

“ho hest mource of sund size uaterial nay ve wno veach sind aly Sord do lior.
Yhe sand is primerily celeurcous with pome swmall fraclion of tho mabo-

rial dorived from volcunicy in the upper Joam liabol watershed.



4,21 Goneral

Haiti is oubject to fwo distinct moteorological ragimes during the

yeare. In the winter (iiovomber to Iorch) cold frouts moving soubheust
from the Lorth .uwiericcn continent crogs laiti. These hring cool bore
peratwrens and eccuasional heavy rainfall to the north aud nortlwest consto.
Thoy are lnown locally cou "Hord oM. lnreing tho swaner (Juno to August),
the intertropical convergonce zone mover north %o o locwkion Just pouth
of Haiti. Bastward moving daigburbences, called easterly waves, pass
over tliec island.  The change in buronetric bressuro due to tho waves,
coupled with intense therial convection due to neating of {the land gure
face, give rise to lurge afternoon and ovening; convective thrwiderstorns.
The fall and spring are times of tr.nsition botioon swnner awid winter
conditions. dgsociated instabilitics cauge rainfall to be nichest
during these periods. In particular, during the fall, rainfell i
creases in respouse to wn increase in the frequency fo the casterly
Waves . '

Areay oheltored from the north end cust, such as Goneives, are affccted
little by either of ithoso rerimes. they tond do receive wain during
tho gumimer months from convoctive timnderutornse

llurricanos oocwr warely. Tusy gonorally caune gravtont damoge on tho
gouth coaut. althourh rainfall con Do vory hoavy, tho contiibution

of hwrricanes to total rainfall is insignificant over tho long terme



CLIIATE (cont,)

4022 JUAI RADML

Tho valley at Jean Rlabel has a semi-arid climate despite a roinfall
what seoms rolatively wbunduut (950 11 ox 37 inchos). The aridity
ig duo to hizh cvesotranspiration rate. lPojenticl evapotranupiration

excoods tho yearly rainfall by wbout fifty porcent.

Rainfull comes from eitleir local conveetive thunderstorms or oxtongive
frontal storms. Couvective sboins arc generally caused by surloce
hoating of moist air brought to the cena by the trado winds, wiich

blow out of the east and norviheast during most of tlhe yoar. (old

fromis that pass over Haiti dwing tho wintor can bring rain to larse
arcas of the north cougt.

Rainfall.from the trade winds is dininished slightly by the presence

of the island of Tortue, which lies to %he Luortheast and tends to shelier
this portion of the coast. %She depression in the isohyets eaut of Joan

label is caused by Tortue ( moe Plate 4 - 3),

44221 Rainfall

Loan mouthly values of reinfall Tor the period 1923 to 1939 are chowm
in Tublo 4 - 1. In Table 4 = 2 montiilly mean raini’all obtaisied during
the IO ctudy of the northwogth peninsule ig chowm in tho left hond co—
lunne. ‘The period of record Tor theso rainfulls is not given but ig
probubly 1965-G6, ihere rainfulls are required for calculalbions, the

values obtainod in the FAO study (Table 4 - 2) are used.


http:rainf.ll

he highost rainfcll month is ovenbor with 150 mm. lionthly values
drop to neaxr 65 mm for February through .pril. Nay has the second
highost rainfall at 120 mme. The lowost Aly rainfall, 30im, occurs

in Auruat.

The data for the period 1923 1o 1939 sho. .uagiderable varialility for
the came month from yeuwr to your. Iovenber rainfoll varies from 22 nm
in 1926 to 551 mm in 1930. August rangos from 9 mm in 1930 to 117 wnm
in 1924. TIn 1938, there is no rain shown for the months of April, lay
and June, waioh are the months of the spring rainy season. Yeorly
rainfall total verios from a highi of 1819 mm for the poriod October
1930 to Seplember 1931 to z low of 592 mm between Octobor 1934 wid
Septeisbor 1935,

ilo rainfell intonsity or duration dota are available. ‘ihe olocesl es-
timates of intensity ar~ amual oaxcdmun 24 howr rainfills recordod du-

ring the yoors 1927 to 1939.

Thoso data are used to ke o rougn ostimate of thoe probouility that,
in any given year, the 24 hour rainfell will equal or excced some oi-
ven value, This probability is expressed as:

P({ >x) = n

R I

Whore P(X = x) is the probability thet the 24 hour rainfell, X, will
exceed the valuc x and Ii is tho nwaber of yeirs of rocosd., The ranl:
of' 0 24 howr rainfell is m, wiere tho luargest rainfoll hoes ranlk ne=l
and the smallest rouk m= i, Table 4 — 3 shows the vulusn of 24 hour
rainfall, the rank and the prouvability thit the obsoived value will

be oxceodod (actually equaled or cxcocded) during any given yoare


http:riinfc.ll
http:rainf.ll

Bagod on these probubility estimatos, a rainfail of 160 mwm in 24 hours
can be expecled %o occwr, on the average, once every 10 yeurs. This

is a hewvy reinfall and it could be expocied to cuuse scvore floodiig:

in thoe Joan liabel river.

The number of yecurs of r-cord are few and tho relivbility of +the reported
values is wilmown. For these reasons, tiese probabiliiy ostimates should

be used with caution.

4.222 Effective Rednfoll

Table 4 - 2 , token from the 1909 FAQ study, shows effective reinfall
by monmthe It is asuwmed $o be 75 percent of mouswred reinfull. TFor
the year, the effective rainfcll iz 714 mm, which is less than one—

half of the value for cvapotranspiration. Effective rainfall is dig-

cusped at grouter length in Soction 4.43 .

4,223 Demperatura

I'ean montihly temperatures are shown in Table 4~4. lYonthly high means
and monthly low means are &lso shown. These data cover the period 1927
to 1933. Memperatur:s obtainod for the 1969 FAO study during 1965 wud
1906 are shown on the same table. iny demperaturces used for computations

in this roport arc thosc from the carlier period.

r 50 s o, .
The monthly meons range from 22,2 °C in January to 26.9 C in July. The
. . o ..
mean daily range of femperatures, from FAC data, in 137°C. The minimun
- R O ol .
tampereture rinses froa 10.5 to 23.37C Queins the years The meccinmun

. - A0 . .
varios between 19,8 and 36,0 Co The daily temperuture rwige varios

little throughout the youw.



4224 ind

at Joan Rabel the north~-castorly trade winds dominate during the yoaurs
In the wintor (liovember to llarch) cold fronts that pass throurh the
arca causc north to north-casterly winds called "iicrdés". “These

are generzlly cool and dry.

The 1906 FAQ study reports that monthly mean wind velocity varies bet-
woen 1045 Iua/hr. and 21,6 km/he.  innual mean velocity is 16.1 kn/hr.
Two poriods havo above averaze wind velocities: February to May

and July. Lowest volocities occur in Octobor.

£.225 Lvavotransniration

llo pon evaporation or lysimeter dota oxist at Jean Rabel. Table 4 - 2
shows monthly potenticl ovupotrinspiruetion (I’E‘l‘) duta estimeted using
tho method of Thornthwaite. dnnual Pui is 1445 mra, which oxceceds an~
nual rainfall by 493 wmm or about 50 porcent. The highest montnly Vi

lue is 161 mm in July; the lowest is 77 rmm in January,



A3 IIYDROLOGY

4431 Goneral

The northwest coast of the northwest peninsula is dissected by sevoral
rivers that flow norith from the crezi of the poninsuia. The Jean Rabel
river is the only river whose flow rerennially reaches the sea. Thepe
rivors have cut decply into soft Iliiocene marls and the steop, deforag—
tod hillslopos cause floods to be flashy and destructive. Dase Tlow

in {he sirecams is sustained mostily by springs. These are wually lo-
ozted at higlier elevations in ithe watershods at tiie contact Loticon

the LZocone limestone that forms the crest of the peninsula and the Nio~

ceite marl that flanks the peninsulo (seo tiie geologic map, IMlate 4 - l).

It is likely thut the Locene limestone becomes a confined aquifor wt
the comtact with tiie ovorlying imperieable marl. Tho limostore is wi—
derlain by lower Bocene congloucruates end Cretaccous volcanics which
probably form an imperrealle lower bowndary. ‘''he marl forms the im-—
permoavle uppor bowidary. Water moving throuph tho limestone fuon

the crost of the uorithwest peninsula exceeds the quantity that caa nove
into the confined zono and comes 1o the surface as springs along the

marl-lincistone contact.

4432 Steonflow in the Jee.: Lobsl river

Data on flows in the Jean Rabel river consist of o fow spot measure-
nonts mado Letween 1920 and 1930 and two recent mecsurcment# made by

the preject team. Their values are shown in able 4 = 5. “he locitbion
ol these carly measurements is not recorded but they wore probubly tuken
near the towm. The two recont necusurcmeats were tuken about 100 motors
upstream of the proposed dam site. Yhe woun of all dischiorye valuco

is 321 m3/sec. Unfortunately, the data are too fow to place confidence

in this estimate.



A trip was made from the upper watershed to a location called Bagsin
Dleu, (S1 on the geologio map, Plate 4 - 1), where the Jean itabel
river divides into two tributarios. TIPowr sloam oross-~sechtions wore
measured between Basgin Bleu and Jeun itabel and discharge estimaics
were made. These are based on velocities obtauined by timo of travel
of a floating object botwoon two points. The four cross mections and

estimated dipoharges are ghown in Plate 4 — 4.

A Tifth cross section (Seotion 5 in Plate 4 ~ 4) was moasured at a point
just above tho proposed dum site to give an estimate of bimlfull dio—
charge. Using the Famning equation, with n = .033 and a measured slream
gradent of .0063, banlifull discharge is calculated to be 115 m3/aec.

It is not possible, givon the available data, to assign a return pe-—
riod to this discharge value bul from tho anulysic of 24 hour rainfall

(see Section 4.221) it is probubly less than 10 years.

Bageflow in the Jean ltabel idver is sustained by pprings.  ‘The major
spring, S1 on the geologic map, is located ab Dassin DLleu on tha con-
taot betwoon ilooene limostone and the liiocune marle Discharge wos
ostimaled to be near 40 1it/uec. Tho IO gtudy estimates the disoharge
‘to be noar 6O lit/oec.

Procecdinyg dowmstiream, discharge increases from 52 1it/sec. near Dacoin
Blou to about 180 1it/eec. ot the propozsed dwn oile o 'Tho
gource of thip increascd discharge is not precisely lnowm but is pro-
bably a uwnber of small springs that discharge from fracluros in the
marl bodrook. As noted in tho discuasion of geology, faulting cun be
seen ot a nuwnber of localions along the cliffs betweon Jean Rabol and

Bassin Bleu.

Jotween Bagsin Dlou aud the proposed dam site the river Led is a thin
veneor of alluvial matorial resting on marl. At Jean Rabel the alluvial
fill ‘thiclkons. Eloctricul resintivity surveys carried out during tho
FAO atudy show the alluvial depth to be about 15 meters at tho town of
Jean Kabel.



An cast-west profile located about 50 metors south of the confluenac
of the Riviere Price (Ravine Frunier) shows depths to murl bedroclk

ranging from 10 to 16 meters.

According to FAOC study, the woter table at the town of Jown Ilabel ig
about 10 metees below ground surfaca. The river moy be losing water
to the alluvial f£ill at this point. Uhere tho Rivilre Price (Ravine
Prunier) joins tho Jeau Rabol river, the wator tuble is just below the
slreambed, which is dry at this point vociuse all Tlow has beon diveited
upstream for irrigation. 4 fow hundred meters dovmstroum, weter begsing
to flow at tho surface and ot the point wherc tho road crosges tho ri-

vor, discharge is about oqual to thal obgorved at the town.

4.33 Ground ater

The ground water resources in the Jean dabol arew aro limited. Small
volumes of water are found at shallow depths in the 4hin alluvial fill
along tho lower reaches of tho Jean Rabel river and in the vielley.

The marl that lies beneatl the fill provably has no available water,
Prosumably tho marl ips wnderlain in %hig area by macsive Nocene lime-
gtones which uicy contain abhwmdant waters  Dome data on srownd water in
the alluvisl aquifor wer: obbained by FAQ for tho 1969 study. 'Yhe fol-

lowing discussion is basod lorgely on these duta.

In the alluvial £ill depth to wator ranges Irom aboubt 10 meters alb the
town of Jean Itabel (sce Plate 4 = 2) %o probably leso thim 2 metory alb
the confluence of ilie Jeon itabol and irice rivers. Several crous sece
tiong showing dopth of alluvisl {ill were obtained by FAO using oloc-
trical rosislivity. Thesge depths range from 15 meters Jjust gouth of
the tovm to about 20 meters one kilomoter north of town. UDepths of

Till faxrther north are unknown,



Four weolls were drilled by FFa0, two at Jean Rabel aud two west of town
(see Flates 4 = 1 and 4 - 2). Dopth to water ranges from Co4 inolors
at well T4 to 13.72 at I3, The wells wore pumpec and the resulls are
shown in Table 4-6. Only ono of tie four wells (I"3) had a good yield.
I¥ was recommended that sustained yield at this woell should not exosod

20 1lit/sec.- None of the wolls have been usod.

The subsupfuco flow rave of ground waler into the volloy throush the
alluvial fill along the Jean Rabel wnd Price rivers iags estimated

using cross sections obtained by resistivity methods. Using a por—
meability valve of 2,15 x 10—3 n/scc Tor the £ill alons the Jown lLinbol
river and a ﬁettcd crosas saection of 700 m2, flow rate is 15 lit/mcc.
Similarly, flow rate through the fill along tue Irice river is ostinebed

. / y PETETET
to be 30 lit/sec, for a toial submwfoce flow rate of 45 lig, nec.

''hig water is not the only sourco of recharge to thoe alluvial aquifer
of the valley. ‘o springs are located easl of the Jean abel river.
“he spring known as La Sourco is designated S2 on tue geologic map

(Plate 4 = 1),

e gource of water to these springs may be thuat poriion of the allu-—
vial aquifer that lies to the cost of the spring. Jut becouse thin
section of the valley is very dry, this gource seem: wnliloly. JAno-
ther possibility is thot woter is moving to the surfice tivous) o frac—
turo zone or foult in {he mawl bodrock. This zoio mey corrcsiond to

a poorly drained arca that oxten ¢ southevat from La Source pust o casod
spring Lo o mwall ladie, wWlong Colotie. If o foult exints b 491 loci-—
tion, woler ey bo floging wwer ardenicn precswee from tia decp ocone
limestouens 4 beitabive peologic crons cection proporad fov 4o 310
sgtudy showr tilo Tocono limestone «t o depth of ¢houl 500 metors in thin
arcite  In Soction 4.31 il was noted € 4ho Hocoune linouionn muy hoe

como o confined aquifer in the upper walorshed of {tho Joau ilabol rivore



If golution cavitios are well=levelopod throughout tlho Tocene limestone,
tie aquifer may hold abwndant water wnder high artesian progsurc beneath
the Jean Rabel valley. 'This could represent a fulure source of walor
for tle areca, as well as for other similer areas along the northwost

cougte

A3 ator Cuality

Results of uwnalyses of wator by the AU study are showm in Yable 4 - T,
All of the wators, excepl for the spring at Bassin Blew, have high oal-
cium and magnesiwm contonts. Sodium content is high for the ground
waterns duoe to salt loached from the wmarl, lower for <the river woter
and lowest al BDugsin Blew. 'Nie low dissolved solids contont of naussin
Bleu water sugrost thut period is short botwoen the fine wuler enters
the formation and is dischargoed at the spring. The woll and rivor s
tors have low sodium adsorption ratios and, from this siwidpoint, thoy

arc well suwited to uso as irrigotion water.
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4¢4 SOIL CLASSIFICATION AilD WATE WOUIRENELT

4441 SOLL AlID LAD CLASSIFIOATION

Soils in the Jean Rabel vealley have developed primarily in calcareous,
gtratifiod sediments which came from (a) weakly consolidobod Fiocene
marl in the middle paxt of the watersihed, and (b) maucive limestone of
Bocene are in the higher, southern perts of the wateished. In the
lowest, northern part of the valley, sowe scdimonin ove included {rom

the (uaternaxry coralliferous (reef) linmestone along tho atlantic coant.

liost of the soils that lavo developed in stratified sedimenis occur on
gentle slopes at altitudes of 0 to 100 meters, wid a large porcentivio
of them occur below 85 metors altitude. liost of <he coils that have

doveloped in bedrock occur on rolling to stoop topogruphy at altitudes
of 100 to 902 motors, tho lutter being the higheot point at tho powblis

wost margin of tho watershed.

Avorase ammal rainfall ranges from approximately 8C cm (32 inchos) ot
the lowest altitudes to slipglhbly more thaa 100 cm (39 inchon) at the
highest altitudes in the watershed. On well drained soils in lho wie-

tershed, the natural vegetation is a diy forest of Procopis juliflora

Davahonde) at elevations velow awvoud 300 motcrs, and humid foreuts of
?

Swietenia mehoprini (Acajou) at higher clevationa.

Blevon differcnt soil types end land types are delineuted in the Jean
Rabol area. 1Tho distribution of each of these soils and land typres is
showm on the accompauying coil map, rlate 4~5 and tho arma of each

is listod in Tablo 4-~3.

Some relationship among the soil types and land types that are delinocatod

ara shown in Table 4~9.



1oe 1

T'oéche clay loam is an oxcollent soil which is doveloping in recont,

mediun=toxtured alluviwa ovor cosxser material along the Jean ltabel
river. Table 4-10 gives detailod description and rosults of laboraw

tory analyues for a representative profile of Foéche cluy loam.

Yhis is a durk colored soil thal occurs on nearly level {fopography.

It is well o moderatoly well drained and has a high available woistuie-
holding capacity. The Foéche clay lown profile that was analyzaed

san hold, in theupper 153 om (60 inches), 30cm (11.8 inches) of moicture

in a form thivt is availablo to plantg. Yhis is a permeable moil., I+

is well puitod to irrigation, and moszt of it is currvently being irri-

nated (see Tublo /}.-11).

Foéche clay loam is adapted to a wide runge of crops, and it is highly
productive wider good management. Lstimated crop yields for various
soils under four different lovels of management are given in Wable 4-12.
Banone (Musa paradiciocca) is the predominant crop gro.n on Fodcho clay
loam, with sugar cene second in extent. Other significant crops include

corn, red weans, and sweot potwloeas.

Horquetto cl.y loam occurs in two area:s - a lorpe area east of tho

Joan label iiver extonding from +the town northward o near La Sourco
and a omall aroa northwost of Jeon Liwbol betwoen the Coloouw and I'irion
or Price liivers. lorquoiie clay loam is similar in many propertien to
Foéche clay lowa, excopl that Horquette soils have dovelopod in [iner
sediments aud are not as woll drained as Foéche soils. ilorguettio clay
leoam han o thick, dork ooloroed surface horizon and occurs on nearly

level toporraphy.



It is pormeuble and han a very high available moisture-~holding capacity.
liorquette coils are woll suited to irrigation (see Wublo 4-11), and
almogst all of thom are currenily boing irrigated. The cropping pattorn

on lorquotte clay loam is similar to that on Iodcho clay lowa.

1':00 3

Donwme sandy loan, ocours in two amall aicas. One area is in a ewall

gtrcam valley soutneast of Coletto. Mho other arco ig along the Atlan—
$io coast west of Dord de ller de Jean itabol and blends into beach sand.
dongne soils are calcawreous i occur on nearly level <wopogapiy. Yhoy
have a2 browm swrface horizon and a yellowish brown subsoils. Thoso
goils are permenble and havo moailwa available moisture-holding cupecity.
Phey arc moderatoly suilted to irrigution (s.e Yable 4-11). & signifi-
cant portion of the Bongne sundy louwm southcast of Colettie is iwidiste
ted from a locnl source wd products good crops of biwuwe, coconubs,
and vegotibles. Whe wsrea alony tie satlantic Ocoon ig utilized les:
intensivoly. lstinated crop yields wnder differeant levels ol manase—
ment are given in YWable 4-12,

Yo, 4

0

Deme lowa and clay lows, is the most extensive soil type thuat has do-

voloped in siratified sediments in the Jean .lebel velley (see Table 4~8).
4 ocours on ghistle aioneg (0 to 3. grodient) in small tributery ciroan
valleys throushout the crea. ‘e surlace color iwm browm to [royish
browi. '.L‘ho clay loam subsoil rau;es in color from yellowish brown iu
tiie better—irailied arcas to lisht browuisih 1oy in the couter of small
valloys neoxr ophemeral siroonu. This coil is calomeows wnd pormeablo,

It hes o high available molsture~holaing oapicity.



Deme goils are only moderuately suited to irrigation because they occur
in omall aroas with irrofulor slones so thabt it is difficult to irri-
gato them efficiently (Vable 4-11). Ilost of %heso soils ars not irri-
gatad. i/hore weme soils can be irvignded or wiere moisture leovels are
adoquato, bunanc is grown. On the wiirrigoted soils, comn, red Leans,

manioc, swoct potatoes, and various food crops are growu (Table 4-12).

lioe 5

Jean llabel clay occurs in one large vrea north of Ravine Colottie along

tho road toward Fort—de-~PPadx. It occurs on ciooth slopes of 1 to 4
percent gracdient and is imperfectly to moderately well drained. Yable
4=13 gives description ond results of laborotory analyses for a profilo
of Joan iiabel clay. This particulor vprofile has & modorin soil 102 cu

(40 inchies) thick overlying a buried soil with similar charactoristics.

Jean Rabel cley has o thick, dark colored surface horizon, except whoere
it has beeu covered by recent, light colored overwash from the hillg

to thoe north. “hic soil is clayoey in all horizeng, with well developod
structur-. 1t is moderatcly permeable and has high available inois—
tur:=holding cupacit.. Jeuan idabel cluy isg well suited o irrigation,
although it is less desiruble thea the lorquetio and odcne gsoils.
liowever, none of the Ju n Lubel clay is currently veing irvigeted because
water hag nov beou dircctod to it. almogt all of the Jean tavel clay is
in corn, except for snill oreas thut aro in red boons, suect potatoes,
ogoplant, and othor Jfood crops. Although tuese soils could bo produc—
tive with irrigevion, cwrront yiolds without irrigation aroe low bocauso

of iucdequate moisture (meo Yable 4-12).

Gravelly alluvial land, occurs immediately adjacent to the I'rien river
and dowmstream o tho Jean Rabel river where coarse sediments have been

depositod.



Thig lemd type is variable in color cnd texturc, both vertically and

horizontally, bLocause of rccent strcom action. A few coblestones

(8 to 16 cm = 3 %o 6 inches in diemotor) are included in these sedimonta.

Gravelly alluvial land is low in moisturo-holding capacity aid is poor-—

1y suited for irrigution. lowever, souc of it is now irriguted where it

is near wabor or alouy irrigesion crne 1 Tanene is Shie wost cominon

irrigeted ciop. Unirrigoted areas of Gravelly ciluvial lend are idle

or used for pasturc or Crops Sucil of manioc. Crop ylelds cre low {able £=127,

lio. T

Juraille clay is a fino texiured, poorly drained soil thet occuws in

tho Gepression ncar fovine Coletde, ieng Coletto, wnd northvest of La

Sourco.

I+ haoo

Tt hes a vhicl, derk colowed puwitee horizon wid & ey cubzoile.

a high available noigtura-holding capacity cud io 1 moweri Bely

.

nlow in permeability. Turaille cluy is well suited to she sawoduction

of rice wnd taro if propoer moisiure couatrol, including ixvrigovion ©g

necacd,

is provided (Dable 4-12). If woder ic availedle, this soil

FS

can e izyissted cacily because iv ig aecrly level and occusw iil low

HE flexaioiy

CIOPS.

Colatic.

Draincse is necdod on Iuraille cleoy for the production of othor

Suger caue in Jrowm o & snoll irrigeted arew olongy Noevine

Sweet potatocs are growm on a fou small aroas wherc moisturo
&L ]

conditions are sultable.

Goletto

clerr in a suline—alkoli soil that ocours in bite boviowms of

y ¢l
turce depressions = o large one nortiniest of bang Coletio tovard La

Source,

a onall one soubht of Whong Colette, und & third eune cast of

e sobilement of Coledte. UWablo 4-14 gives dotailed des ripiion and

rosuwltio

of luboratory analyses for a profile of Colelte cleay on winich

thoroe hags boen recony donosition.
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Gray colors predominaie in Colette clay, and whitieh salt encrustiations
often occur on the soil surfice. This soil is poorly dicined. It is
clayey throughout the profile excopt for ono layer of rocent scdiment,
shich is lowme “his soil is very slowly permozble and rediwn in avai-—
lable moisturc-holding capacity. The major problen in Coletvic cley is
the excessive amount of exchangeable sodiwa percentalo, sodium=-alsorp—
tion ratio, aud electricel conductivity. Comparison of these high values
for Coleite clay with the corresponding low values for Jean Rabel clay
and Todole cloy lown emphasizes the seriousncss of tho saline-alkali
problem in Coletto clay. Y“his is especially striking vhen the analyzed
profiles of Jean iatel clay and Coletie clay are scparated by only

ono-nalf kilometer.

Colotte clay is waproductive (::oo crop yields in Table 4—12) becuuno
of excessive sodiwm and soluble salis. It is very poorly cuited for
irrigution (see Table £~11), and i% should not be irriguied when much
bettor soils are available. liost of the Colette clay iz in groass and

gecattered IFrosonis juliflora (Ba;/u.hondc) trees and is uscd for pasiurc.

LiQe

Cullied lond occurs piimurily on colluviul footslopesn, with gradicnts
of 5 to 15 percent, neur the base of hills in the norincant poat of
the Jean liabel arca along the road toward Port—de-Paix. There in onc

arec on scitlor slopes along luvine Colottio. (wllicd lamd is light
colorod and calcarcous. “he texture is usually clay loam or cloye
Gullicd land is crow:hty, wproduciive, low in availobleo moisture-holding
capacity, and wsuitable for irrigation. Most of this land type is in

ghrubs or smull trecs that arc gsomctimes cwhk to malke charcoals



lo. 10

Hilly lend is the most oxtensive land type in the Jean liavel arca (seo
Pavle 4~8). This land $ype developed in calcarcous, weakly-consolidated
Tioceno marl at altitudes of about 100 to 300 metors.

Typicel local reliel is about 50 meters from the botiom of small tribu-
tary valleys to the adjacent ridgetops. Slopos commonly range from 15
to 50 percont gradiont. Table 4-15 gives description of a roprosenta~

tivo profile of thisc land tybve.

Phis 11illy land has medium available moisture~holding capacity. I+ is
unsuitable for irrigaetion beczuse it occurs on gbrongly sloping, irrogu—
ler topography. Thic land type is sabjoct to morious crogion. All
except the stocpest slopes aro cultivated for crops such as corn, lwniooc,

sweet potatoes, peanuts, and Congo beans (pi,r_;eon poas).

llo. 11

Sm—————————

Covalliferous limestonc rock lind occurs only in %he northern part of

the Joan llabel arca on marine terroces of (uaturnary ape alony the Atlan—
tic coagl. ‘The soils are vory thin, even on sently sloping lopograliy;
and hard, pitted roclk ic exposed o 4no surface over mucl of the arca.
liost of %he thin soils are reddish browm to yollowish red (5‘&: /;//]-5/6)
and axe cxtremoly low in moisture-holding copacity. Ginly drowsht—tole—
pant plunts can grow on Whis land typee. oSmell trees are cwi to ek
charcoul. Ianioc and Conga beons (pigeon pc:.xrs) are growa in a few scab-
tered pocke.s whore the soil is whick enoush %o support a feu plantse.
ohis laad type is dictinetly wnsuited for irrigation. Very few people
1ive in %hig dry, rocky arca. (uite different, and morc productive,
soils have doveloped in the marly aud massive limestones of llocenc aje

on the hirher, meist arcas in the southern part of ‘the Jean labol vasershed.



4442 Doil loisture and Soil ater
4

Soil moistwro iz tho moiziure thut iz held in the soil by capillary or
molecular forces. whon a soil ig thoroughly iirigatod and then al-
lowed to drain to approximate oquilibrium, o noaxinum qundity of waber

is retcined in the vores and wihering Lo whe surfuces of soil pairticles.

Thiz is usually called field capacity. 'the moisture teusion at which
this vater holdiang capaci*b:) occurs is much less than that at which water
ceases to o available to tho plunt roots. The lubter point iz called
the pormonent wilting point. The difforence between tho Tfield capucity
and tho moisture countent at the permancent Wilting voint iz the vmount
of water available for plant growtih. Therefore, uader conditions of
low evaporation demand, a plant can continuc to extract water from the
soil at a rate which bLalaices the triuspiration demand over o relatively
wide range of soil water tension. DBut under high ovaporative demand,
this same rate of wabter supply from the soil will cause plent water de-
ficits and a drop in trunspiration raic oven though the soil is still
relutively wel ol low tensions. Yhug, <tho peroid bLetween irrigations
could bo lengthened in tie wol season because the cvuporative potential
i reduced as the rainfall Luas a tendeucy vo satisfy tho depletion rates.

This ig referred to cs eilfective rainfall.

The moigture depletion allowed uefore irrigating is a function of the
goil, crop and sucge of growth. 'Who best wuy of detormining when a
crop noeds irrigeition and how much waier Lo apply is to dotermiue ihe
amouny of moigluwre in the soil cud the wnowit vhe soil will hold ot

3 1o tlie conswning and regquires special

field capucity. lowever, +thi
equipment. A couuon method is to use 4he feel and appoarcice mothod

where the amount of moiuture present im estimated.



ifhen the fiold capaocity of the soil is known, the amount of moisture
neoded is then ousy to ectimute. ‘The normal range of moistwre deple-
tion for divorsified orops io anywhoro from 30 to 80 porcout. with

gome crops on sundy loam soiles only 1) percent ig allowed. 'YThe average
moigture depletion allowed before irrigation is gonarally betweon 40

to 50 porcent.

Soil water is the available wuoter capacity of soils determinod by soil
toxture classes called wabor-holding capacity. loadily availoable cupa~
city is influencod by soil texturo, organic mattor contont, kind of clay,

poil siructure and other piuysiocal and chcenical foaturos.

The water mana-emeut system thal needs to be doveloped for tihe Jaau iahol
Irrigation System is a diversificd crop system whers the moisture level
must Lo maintained at or below fiold capacily. It is belisved that
diversified crops can vo grown o all the arca to be irrigutod. liowover,
data needs to bo ovtained to develop good wuler management plung for

the diversified crops %o be grown in tho Joan iabel Valley.

Yable 4-10 is included to show fhe rango of readily available voil mois-
ture (IAlL) holding: capucity for diiforent typen of soilu. itough entimabos
of rcwdily available moisture off vorious poils ‘bypes wioy ve miwie {from

the tablo. Tho water-holdiug capacity limits the amount of vater that

cun be or phould bo applied at auy one irriguiion. Tor a {iven orop

a poil with low waker-holding capecity requires smaller and moro

frequent irrigetions thin a osoil with high water-holdin:; capncitys

Whic is one Tucktor in detbernining bthe number of duyso {tnul ot be allowed
for epplying irrigabion wuler and hiouce igp ono bosis for desipning the

cupacity of a gyostem and oguipmont.
i



4.43 Effoctivo Rainfall for Diversifioed Cropg

Effootivo rainfall is “hat portion of the precipitation falling during
the pgrowing poriod of tio crop that is available to moot tho conpuap-
tive water reguirenments of cropse It may be a nearly insignificant por—
tion in arid arcas or it may be a major portion in hwaid arcas. The
enginecer engared in estimating irvigation water requiioments of a crop
is conlronted with the problem of determining what portion of totul
consumption use will be furnished Ly effective ruinfall and whalt por~
tion will have Lo be suppiiecd by irrigation. Since there are no records
of effoctive rainfall aviailable in laiti, it is necessory to ubtilizo
total rainfall that is offeclive. Tables and other dota for eutbimting;
the average monthly effectivo rainfall, consumptive wulor requirements
and irrigetion wober roquirements are bused upon ublication Tit -~ 21
"Irrigation Vater Requirements" SC5 - USDA, llevised Septembor 19770

and USDA Technical Bulletin No. 1275, December 1962. 'he $CS mothod

ig developed from water budget sbudies over the entire United Uhaten
including the hwnid south—costern United States which appear to be ap~
plicable to Ilaiti. This method tokes into congideration the conpumptive
uge rate of individual crops, the available soil moistwre, and the rivto
at which the available moisture from the goil profile is used. +t also
provides an estincto of tho availuble soil moisture capacity of tiie moil
that could bo filled from vainfall. The studies haoving: been made in

o humid area, include the poosibility of a storm ocowring after an ir-
rigation applicution has been made; at that time the losnes from ourlface
runoff and deep percolation arc high bocauso the storaze capability of
the soil can be rupidly exhausted. 'Tublo 4~19 prosento the caloulutions

for offootive (re) rainfall.
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4.44 Crop - Hator Requirements

The amount of water used in producing a crop is commonly referred to
ag it's water requirements or aas "consumplive use' or "evapotranp-
piration", 'this includes tho waler transpired by the leavos of the
plants and evaporation from the welt soil which geuerally covers the
period from pro~planting wntil harvest. She omowid ol vabor necded
in addition to effoctive rainfall to sutisfy the conpumptive use ro—
quiroment of a orop is roforred to as the coupumptive wse of applied

wator. This is the amowsrt thut must Lo supplied by irrvigotion,

Only limited worl: has bacn done on the wator ronguirenonts for cropn (mroun
in the liepublic of Iaiti: Table 4=1T, developed hy II;'u',;-;'-onvorJ in 1953,
prosonto averivio conmuiptive use of water by principal ivrigeted oropm.
Only monthly valuos wore roportod in this ctudy. «n additional uiudy
vag conducied in 1955 Ly Iliar;recves and the following coasonal colnrs

-

pumptive use coefficiouts (K) were roported:

Rico 1.07
liolousn 0.27
Beans 0,40
Vegotables 0.33
Feag 0.30
Corn ' 0.26
Potatoos 0.66
Yomatoos 0.58
Sugar Cane 0.70
Bananag 0.083

Therefore, conpunptive use, crop irrigation requiroments, soil moisture

holding capacity, and deop percolution are based on limited data aveilable.



4oLl Conswaplive Use

Conocumptive use, often called evapotranspiration, is the amount of
wator used by the vegetative growth of a given area in transpiration
and building of plant tissue and that ovaporated from ad jacent soil

or intorceptod precipitation on the plant foliage in any specified time.
Conswnpbive use con be ewprouged in millimsters per season or per day.
To compute the total volume of wator neoded, the seasonal water requi-
remont is multiplied by the area to be irrigated. The volume unit used
most commonly is cubic meters. (mly seasonal and monthly values were

reported by Hargreaves in his studies.

liany early studies on consumptive use of water give littlo or no con=-
pideration to weokly or daily usc-rates. None are available for the

Nepublic of Haiti.

The oonswmptive use of wabtor will vary with the type of crop, the coa~
gon it in grown and tho climatic counditions existing at the various
stoges of plant growth. fThe soasonal conswaptive use values muy Vi

ry from ag little as 250 wmm for short-scason crops frown in cool hunid
arcas, 1o 1800 mm or more for loig seuson cropo grovm in hot arid axroaus.

Long meason crops such as sugur cone and bananas aro shown in Table 4-~17.

e rate of consumplive use dwring the period of peak water use gene )
ly. detormine the siue of stroam that should Lo availablo Tor irvifating
the crope. fhe rate of peak conswaptive use may vary rrom 2.5 to 6 mn
per day in humid areas, Lo G to 9 mm per duy in arid aroean. lates of
conpumptive use can bo converted {to equivalont ruotes of water flow per
wnit area. fTable 4=18 gives the oquivulent continuous rates flow (24
hourg o day) por wnit area for vurious doily conoumptive wse raton.

I{ water is usod for irrigation only purt of a dey, the rote must bo il=

crenged accordingly.



4.442 Cropyins: Fattorno

Cropping pattorns are quite varied in the Jean liabel project area, and
many individuala scem to have their oun wnd they appear not to adhore
to any set schedules. In goneral, not all of the irrigable area is

croppod during any one year.

Typical cropping calendurs preparcod with the aid of the A ronome in

Joan Habel are shown in Pables 4-19 wnd 4-20. These cropping cclendars
poriray the oxtent Lo whioh crop diversification con bo achievod in the
project aroa. A cropping pattern reqguires pophistication, for ciample,
rotation irrigation, crop production-in~puts, pest oontrol, grain drying,
marketing, otoc. Vot all farmers will be ablo to, or desiro to grow
crops on an intensive schedulc. ilowever, it is belioved that the nore

progrossive farmers will accept intonsified cultivation.

Land proparation for diversified crops mugt be accomplished uider iion—
paturated conditious. Soils that are too wet tond to ball up »und cun-—
not be properly tilled. Wol olay soils, aloo tend to Lecome very hard
when they dry ouwt if they are cultivated or worked wien too wét. Ir
diversified crops follow one wnother, there should bo enouzh residual
moisture left in the moil to proparc the seoed bod for tie acxzb orope.
With proper cropping pallerns it does not appear thett irvigwbion will
bo required for land preparation if good mana;ement practicen are fol-
lowed, fho amount of irrigation water required for a field can be ool
puted from Table 4-18 and the following cquation:

Field Irrigation—iater Roquirenent = Conpwaptive Uno-Jiffactive Rainfall
Pield Irrigation Lfficiency

See Table 4-18 for an example to illusirate the use of the equation.



45 AGRICULTURAL ECONOMY

4,51 Current Land Use

Bananes occupy an estimated sixty (60) percent of the land area irri-
gated from the Jean label river. Sugar cane is being produced on about
50 heotares, or nearly one fourth of the project area, for one factory
produoing olairin and another plant under oconsiruction whioh expeots

to produoce syrup. New plantings of bvananes are interoropped, most fre=~
quently with meis, manioo and sweet potatoes, bui sometimes with other
oropse A large number of coconut palms are scattered throughout tho
area, though not ooncentrated in a grove or plantation. FPlant dicea~
ses have reduced yields of coconuts sharply, so that the ocontribution
to farm income averages less than $4.00 a trec per annume An estimated
16 hevtares of beans and corn in the project area were asgumed in addie

tion to the corn on banana land.

In the area adjacent to the irrigated land the dominant crop by far

is mais, interplanfed with manioc, or gweet potatoes, or diffeérent
varieties of beans. Under support from an IDAI loan scheme, cotton

has boen planied on a few farms in the areas; several farms in the hills

had pois congo, and a few had peanuts.

452 Land Ownership and “enuro

Lists of ‘the owners of land and the area they owned in 17 irrigation
systems adjacent to the Jean Rabel river were supplied to us Ly

Agronome lidot, Mo in turn had been pupplied the lists by an officer
for each of the systems. 'Phe hectares and number of tracts for each

gystem are shown in Table 4.6 - 1,



The area reported is greater than that determined by measurement on
a ‘topographic map., Apparently some land has been inoluded which is
not always irrigable. When the projeot is completed, a revised list

whioh correspends to the area irrigated should be prepared.

Ownership was reported for 243 tracts of land ocoupying 435 heotares

and owned by 164 proprietors. The average traclt size wan 1.79 hecta~
res, with an average of 2.65 heotares owned per proprietor. The most
common holding was a traot of .645 hectlare (one=half a oarreau) for

95 tracts, followed by 56 tracts of 1.29 hectures. Over half the traots
were less then one hectare, but these iraols ocoupied less than one
fifth of the area (seo Table 4.6 - 2). Sixteen traots each oxoseding

five heotarss accounted for 41 percent of tho reported arca.

Fifty-~-one 6f the 164 proprietors owned more than one tract of land.

Multiple ownership was distributed as follows:

34 owners, each with 2 traots

1m0 w3
3 " " "4 "
" " "5 "

" " w6 "

Of the 51 multiple tract owners, 45 owned land in morc than one irri-

gation systems The majority (35) owned land in 2 systems, but 6 owned
land in 3 systems, 1 in 4 syslems, 2 in 5, and 1 in gix syestems. These
people should have a strong interost in and be supportive of an overall

integrated organization for all the syatemas.

Fifteen proprietors owned 51 peroent of the reported arga (Table 4.6 = 3).
The largest land holder owned about 13 porcent of the reported area.



Nearly threc-fowrths of the owners owned betwoen +33 and 3.00 heclares,
with an average of 1,20 hectares for these 119 owners. Some proprie-—
tors owned land in addition to that reported for the 17 irrigation sys-
tems, so the average size of farm for these two most common ownership

pize olasses would be a little higher (perhaps 1.5 heciares).

The majority of the lend owners live in the tom of Jean iabel and
thoose with the largest holdings use hired labor to conduct their far-
ming operations; a few leased land to others for cash. ilo examplaeg

of renting land outon a crop share bagis were discovered. ibout 40 per-
cent of the owners do not live in Jean liabel; they operate their forme
pPrinoipally with family labor. The owners living in Jean liabel make
the management deoisions on thoir tracts, and several perform some

labor on their farms.



4.5 Evidence of Ownership

Records of land ownergip are maintained by a publio official called

a notary. In Jean kabel, the notary maintained offices in the samo
building with a surveyor. Ilfhenover a sale of land takes place, a bill
of sale is propared for the seller and taken t0o the notary who examines
his files to see that no one else olaims ownership of thim parcel.

The soller leaves hig old bill of sale, which has served as a deed,

and the surveyor examines the traci. of land to see thatk all identifying
points are located as indicated in. the new bill of sale. ‘i‘ie buyor
doposits the purchase price with the notary. The bill of sale wiich

is approved by the notary +then goes to the looal cffice of Contributions,
which levies a tax on the transaction; the bill of sale is sent to the
district office of Contributions in Popt—de~Paix along with the col-
leotod tax for approval by that office. fhe bill of sale is then ro=
‘turned to Joan itabel office of Contributions, and then %o the notary,
The notary then delivers 4he approved bill of sale to the buyer, and

the emount paid by the buyer to the seller,

4.53 Home Consumption of Farm iroduce

A very high proportion of the plantain and pugar cane grown in +the area
1o be rehabilitated occupying an estimated of 84 percent of the land
area, moves off the farm and is not consumed directly by the farm
owners fumily. The sugar ocane goes to processing plants, except for

a few pieces of cane uwod by the fumily or by hired lavor. Iogs than

five porcont of the sugar cane production is estimated as not oold,.



A roasonable estimate of home consumption for the project area might

be as followsn:

Product Consumption viithin  Project Arca

Per Capita Consumpti on_l/ Production Porcent of

(kilograms) (kilograms) (kilograms) Production

conmuned

Corn 50 30,450 14,544 209,00
Beans 10 6,090 3,273 186,00
Plantain 160 97,440 1,803,360 540
Sugar oae 100 €0,900 2,640,000 2,30
lianioo 26 15,334 16,000 99.00
Sweet potatoes 18 10,962 11,000 99,60

l./ 87 proprietors times an estimated seven persons per household timos

estimated rate per person,

The large excess of estimuted consumption of corn and beans over the
production estimates shown comes from production on unirriguwted land
owmed by these samo proprietors, and Ly purchases from the looal

market or from othor producers outsiue the project area.

All of ihe garden produce and half of the tobacco and coconuts are

t

estinuted to be used by the farm families producing them.

4e54 Gale of Farm Products

Dananen

The muajor product moving off farms inbo commereial chorwiels from the
irriguwtod land is banane (plantain)e Whilo some bunanes move to mar—
ket throughout ‘tho year, the period of heaviest movement is in Juno,

July and fuguot. AL that time some {rucke will go direotly to the



farms of the larger producers and assemble a load for movement outside

the area (primarily to Port-au-Prince, but some stop at Gonaives).

During tho period of field ohservaticn (liarch 1976) bananes moved into
Jean Rtabel from the nearby farms. The outgoing $rucks usually had 10
to 12 stems of bananes loaded on top (sometimes in the back end);
oftentimes one or moro of the pagssongers on 4he ‘truck is +the owner of
the stoms, and is taking the product for sale in Port~au~Prince, or

to be shared with family membors or friends in the city.

The remainder of the bunanes are cold in the Jean iubel market in
bunches or individually; most sellers carried an inventory of only

one stem or regime.

Sugar Cane

Most of the sugar cane produced on the irrigated land is noi sold

as cane, but moves from the [ields directly the the local factory pro-—
ducing clairine The owners of the factory ovm the land on which {he
cane is produced, o in offeot thene producers of cino are gelling a
procossed product, clairin, 411 of %he clairin is sold locully, and
is puckaged ot the factory in 50 gallon barrels.

A new producer of about 10 carreaux of cane plans to ercet a mill to
process his cwne in the form ol a syrup.

Producers of small quoniities of sugar ccne sell thoir product in +the
form of stalks of como in “he local murket. ‘The unit of pale to buyers

is small, usually less then five stalks,



llais

Hoar the end of karch sigmificant quantities of mais were being
harvested and gold. Most of it was boing sold in the local narket ,
primerily as ground mais, but elso as shelled maio, and smallor quine—

tities wereo vold by the ear.

One or two large producers had onoush mais thal they wero able to hiro
o truck to move it {to Fori-au~lrince. Others expresoed o dogire o
do this but they had inmd‘f‘iciérrl; quantities fo abiract a lrucker;
none had conaiderod pooling their product witn neighbour for shipment

and gale outside the area.

lianioc

nolatively small quantities wore observed for sale in the markot e«

hiore will likely ue sold whon mais and rice are less avundant, but it
io belioved to be grown primurily or houselold conguapiion, and ag
an inpurance crop for food when other staple food orop yields are low.
Leang

Several varieiies of beoans, including: castor beans, wore offered for
sale in the locul market; the quantiiy of cach type being sold was
relatively smalle Yields in 1976 had beon low, though some beans were
reportod as being pwrchased in January Uy itinerant traders for movo=

mont outside {the arca.
Cocon_t_xj;_g_

Ho evidonce of sale for shipment outside the area was digcovered.

llost of ‘the coconuts seamed to Le sold locally at the publioc market.



Charcoal

lost of the charcoal moving into commercial chaunels (and it is a big
item voluwne-wise) comes from farms located in non~irrigated areas.
Relatively few trees remain on irrigated land whioch oan provide wood
for charcoal,

The pattern of market movement by truck is similar to that for bananes
with several bags loaded on nearly every truck leaving the area.

Probably +the groatest amount moves via water from Bord de lior de

Jean ltabel, by boats specializing in moving charcoal %o Pori—au-Prince,.

4.6 COLTERCIAL PACILINIES AD ACTIVITIES

4.61 Retail liarket wnd lictail Trude

An open space of bare dusty ground approximately 30 yards square
gerves as a place where people from within and outside the area dai-
1y buy and sell farm produce, fabrics, pots and pans, products made
from dried fibers, and sundries. A relatively small area south of
this space has a roof and tables for iradors to sell meat and a fow

pundry. Traders with the product tend to associate near each other,

Swrrounding the market area are a nuwaber of retail shops, chiefly
providing a busic food or foods wnd beverages; & few moro shops of this
type are located in residential arcas of Jean Rabel. The streets and
pathways in front of or behind the ghops are also ocoupied by farwers!
wives and children and by itinerant <traders on the two major murket days
of Hednes@ay and Saturday. Between 500 and 1500 people patronize the

market on Saturduy.



462 iholesale Facilities

The only permanent exclusively wholesale facility ie a warehouse
storing barrels of clairin from the sugar cane mill. Four retail shops
carry appreciably larger inventories than the rest; the largest might
be olassified as a general store, while the other throo ure gomewhat
more speoialized in products handled. These larger retailors soll to
other retailers, thus operating as wholesalers; they ofton extend

credit to selected buyers.

4.63 Arricultural Processing Plants

Kaig liills «— Ywo businesses mill mais for the community and produce
the bulk of the mais moulu sold in the local market and/or for home
consumption., They are especially Lusy on the major market days of
Wednesday and Saturday, but they were busy on the other days of the
week during, the lattor part of March and in April when +the 1976 corn
harvest had begun. One firm had two hammormills, and the other had

three (with the third as newly ingtalled tho first weck of April).

One firm has throe 30 horsepower diesel engines, and 3} Uanich (sKJOLD)
mills or grinders. The other firm hus ono 24 H.P. and one 20 il.P,.
diesel engine, and a SKJOLD and a J.I. Cage grinder. Each mill can

process about 40 marmitos (200 pounds) per hour,

Clairin FPlant .~ Sugar cane is now being processed at a plant pro-

dueing clairin. %This plant doos not buy cane from the public, but
gerves only its owners who produce tho cane. At present the ow=

hers are not interested in purchasing additional produot.



The plant can process 40 tons of cano, with a out-twrn of 400 gallons
of olairin in an eight hour day. fhe cooling system is inadoquate

to permit continuous operation, howevor purchase of new equipment which
will expand capacity thrcefold is planned. he plant operates about

nine months during a year.

Sipal Plant .- Sisal is produced in the arid hills, and on some sa~
line flat land. The factory was not in operations during tho period

we were in Jean liabel,.

Bakerios « = Six bakeries in Jeoan Jdabvel makoe bread products.

Plato 4.6 at tho end of this chapter shows the loocation of commercial

faoilities in Jean Rabel.

464 Tranpportation Facilities

4,641 lioads and Vehicles

Until 1908 there was no road which could serve Jean Rabel throughout
the year. Ilo farm produce, cxcept charcoal iransported by water,
movod oulside the area by truck. Whe completion of a rowd to /nge
iouge by IIACHO has fucilitated shipmont of produco outwide the
imnedinve community and has made it possible for more itinerant tice

dors to bring produce into or move producls out from the area.

Thero is no aulomotive servico sitation in the communiby, though ono
is in the "talking" siage. Petroloum products are brought in by the

barrel and cin be purchasod from sovoral sourcefe



One tractor pulls a trailer usced primorily to haul sugar cune from
Tfield to facltory. There are six 4 wheel drive vehicles in the com-

nuwity, and iwo trucks used for local hauling.

Large truoks regularly serve the community (two to throe times weekly)

bringing merchundise and people in, and taking produce and people outb.

4,042 Vator Treaffic

i'resently boato scem to be used only for moving charcoal. '‘he Governmenti
of Haiti expects to incorporate in, its next Y year Plan the develoment

of ooast-wise shiiping.

4.65 Arricultural Credit

The most recent development in this area in agrioultural finance has
beon the beginning of a cupervised oredit program by IDAI begun in
Qotober 1975. Loans have beon made for orops of voans and oofton, mid
applications are being received from producers of mais. JAn interost
rate of eight percent per annum is oharged, far below the rate chur—
ged ly private monecy lenders (alloged in some cases to be as hish as
100 percent for one month). kajor elgibility requirements for a loan
include momuerghip in o community council and attendance of educalional
meotings sponsored by the council, following technical advice, and

making progeess’ in learning how to read and write.

Farmerg in the arca have traditionally received oapital und borrowed
funds from one of four sources; firsi, from tho sule of livomtook or
poultry whioh is held as a form of oapital rewverve; second, from frionds

or relatiocns; third, from merchants who grant oredit on mero¢handise,



which the buyer sometimes rezells immediately, even at a loss, and

then buys furm produce to take to Port-au-rrince, hoping to earn a
trading profit; fourth, from money-lenders in the community, ugsed as

a last resort when the rate is high. lierchant credit usually is granted
for one month at a rate of two percent, equivalent to 24 percent on

an amual basis. liost money lender credit was stated to run at an
anmual rate of 25 percent, with 40 percent being the upper limit.
lerchants socure loens from banks in Port-au~Princeo, with the interest

rate paid most commonly being 12 perocent per yoar.

The IDAI Office in Jean Habel made 469 loans 1o producers of beans in

lovember and Decenmbexr 1975.

The number of planters, and the area in beans which they planted is

shown below:

Number of Size of iArca Percent of:
Planters Planted (carreau) Planters Aroa
45 25 946 2.0
129 «50 27.5 11.4
13 75 2.8 1.7
141 1.00 30.1 24.9
25 1.25 5¢3 569
24 1.50 561 6e4
55 2.00 1l.7 19.4
3 2.50 6 1.3
6 3.00 1.3 3e2
3 4.00 6 2.1
1 4.50 o2 .8
24 5.00 5.1 2.2

469



Seventy porcent of the planters planted ono carreau or less of beanas,
and vhey accounted for 40 porcent of the area on which loans were mude.
Planters with 3 or more carreau of beans accounted for 27 percent of
the araa. Five hundrod sixty~five carreaux were planted, or an wvera~
ge of 1.21 carreau per plantor. "The planters yualifying for loans him
ve farms above iie average size for all farms in the aroa servod by

tho Jean Ravel Office.

Loans were made to 369 planters of cotion covering an area of 395
carreaux, or an averare of 1.07 carreau per planter. Seventy-six PO~
cent of the planiers planted one carrveau or less (283 plunters with
186 carreuux in cotton); 21 planters with 89 carrecaux each planted
three or more carrcaux wider ‘the supervised loan programe. Seeds wag
provided by IuiAl, and ropayment of the loan wus %o be made in cotton
rather than in cash.



4.66 CASH FLOW CONSIDERATIONS

Thé gross value of production estimates correctly measure gross farm
income, but only that part of production which is sold contributes
directly to cash income. Since plantain and sugar cane dominate the
cropping system within the project area, and since more than 90
percent of the output is estimated as sold (see Section 4.6), the

gross value of farmm production is also nearly all cash income.

This generalization applies especially to the larger landowners within
the system who own more than half the land (see Table 4.6-3, and
Section a.621). On the smaller farms a higher percent of the output
would be used by the family ; these farms have relatively less sugar
cane than is true for the entire area, and somewhat less plantain,

with relatively more of their land area in crops used to satisfy farm

food requirements.

An offsetting factor, however, is that on the smaller farms unpaid
family labor represents a much higher share of the total labor used on
the farm. In the budgets of expenses a charge was made for all labor,

but not all of it can correctly be counted as a cash expense.

On the larger farms family labor would often be less than 25 percent of
all the labor used, whereas on the smaller farms family labor probably

constitutes 75 percent or more of the labor.

Overall, the net income figures presented probably do not overstate
the amount of cash available for family purchases, savings and ser—

vicing of debts.

Most of the larger owners carry on othar business activities in addition
to their farming interests, and are not dependent on farm income entirely
for family living expenses. Owners of an aestimated 75 percent of the
land area should be able to finance input purchases. Some of the owners
on the remaining 25 percent of the land would undoubtedly experience

difficulty in securing loans to purchass fertilizer and chemincals.



Probably the greatest risk factor in the agricultural economy of the
project area is related to factors affecting the production and mar-
keting of plantain. Severe windstorms could reduce production sharply
in a given year, and a breakdown in trasnportation facilities could
temporarily, at least, reduce farm income. Income could probably not

be recovered in that year, since plantain is not a storable crop.

There are a few producers who are epprehensive about future plantain
prices ; they believe plantain prices are too high in relation to the
prices of other products, and must come down. Examination of prices
over the past 10 years, however, indicate that this relative improvement
has been steady and gradual, and did not all occur in one or two ycars.
Prices remain an important factor in making cropping plans ; that is
one reasan why in the proposed budgets the area in plantain was not

increased, even though data suggest it has been by far the most profi-

table crop.



4.7 PUBLIC SERVICE FACILITIES AND ACrIVITIES

4.7) Population

"he commune of Jean iabel (according to SNEM 1979 was reported to
have the following population in the town and its seven rural sec—
tions:

Urban : 1840

Rural : 57,159

Rural Scctiong Population

1, Dessources 3,879

2, biondion -~ 6,061

3« Grand Source 3,135

4. Guineudée 11,6384

5. Lacoma 17,504

6. La liontagie 2,347

T« Vieille Hotto 12,549
Total 57,159

The estimated current population of the project area is 4,320 fwni-
lies. Including tho population of tne town of Jean itabel who will
receive wabor from the sysiem aud will bouefit directly from the
repabilitated irrigation project. “he plauned congeivalion projoct
to protaci the walershed purrowuding tie project (21.9 oge ln) will
benefit 2,000 peuplo or approximatoly 400 fumilics. The total nwi-
bor of persons direotly affected Ly the projoct is 6,320 (1,664 fami-

lies).



Separate data were reporied on the nwabor of housoholds in theane
aroag; those data were roported ap including dwellings or housg-
holds no% now occupiod, and in part account Tor the low averase of
only 2.) inhavitunis per awelling. Yield obsorvations gumrent tha
tho population date shown avove grossly wnderestimate the current po=-
pulation in the aréa, for tho numver residing in a dwelling frequently

is over five,.

4e[2 Locul Government udministrutiog

Jean wabel is a cormmne Gub vistrict for mont purpones) of tho irroi-
diguouent of 1dlo $t. Nicolas roprosonved vy a Frefoct wid a Lagige
trat which ic divided into Vommwos (Yo of Jerm Kabel) ropresentod
by a Vommunal Leputy and a hagioteate Whe commwuioe is Twrther divided
into Uoctions wurales ol which in Jean nabol, thoro aro seven, oach
headed by a Chef de ectione. e députd represents tiho people of the
commume at tho Irepsidential level in sYoid—-au-Princo whilo tho layeig=—
trat appears to conirol judicial proceedings, police, lLax collection,
and recoxding of vitul statistics at ‘the commune level., 4ll othor
goverumontal sorvices report dirnctly throush their pavent wrency

(eg: irrigation sorvice, dgriculture, kducwbion, and to somo exbont
rublic Hoalth). In othor wordis, thore is not contral coordinaging
authority for all gov:ramental operations at the Joun idabel Lub vig=
triol lovol. IaCHO and Suiii operaie quite indeponaiontly, roporiing:
divectly to rovt-ar~Prince hoadquarters butd with gome intor-Tacing
with povernont axencies/ncrvices b the local lovel when neceanry.
keligious groups arc ontirely inacpendent (in a practicul oenso) of
governmont conirol of their operations. Whis diffusion of authority
mokes it all ‘the more important that a wide crous peciion of contracis
bo estubliched in order to detormine tho degres of support which could

be expoctod during the various phasos of the proboaod irrigation projoot.



44721 Community Councils

In addition to government and quasi-government sroups in Jean sabel,
thore aro 00 Conseils Communautaires, the membership of which ic come
posed of individuals living on the farm or in the community, each with
a full set of celecied olficers. <Yhese consnils are uvound together Ly
& foderation which offers policy and technical guidince but has no
authority over individual conoceil o,crations. +whe loadersiiip of those
conseils and foderaliais were observed to be relutively strong and of-
feclive. Loadoership of those Conseils i{'alling within the area to Lo
gserved by ilie proposed Jean label Irrigation System will form the basis
for development of an organization to control operation and maintonence
of the complecied gystem.

44773 EDUCATION - SCHOOLS

Education in the Jean sabel wrea is a conglomerate of many different
offorts., igricultural cducation provided by the uepartment of Arri-
culture's tural Dovelopment Division is through 22 Licoles iwales ha~
ving an enrolliient of 3,009 siudenis (2,362 bLoys, 1,44 cirls) and
which are staffod by 34 teachers. “here are no furm schools (For—

mes lecolos) in tho area and no governmend supported vocuvional schools,
There are a nunver of private scihools in the arca with tho bulle of
these being mpousorod by dirferent religious groups. 'wWhe rrosbytorion
Sehool i curroitly conduciing w oloas of approximnoly 25 yewns pirle
(15=16 ycars old) in the elemonts of basic agricultural subjects such ag
tho wie of fortiliscrs aud improved scods. “Yho school also maintains

a small Turm vhiere students receive ireining in dhiese praciices.  “he
hopo ig +that thoso girls will go back to thoir communitics and domong—
troato thoir uew gkills to othors. In iond Zombi, one smull privato
school existo consisiing of 20 first grade studeuts, cuch paying a

teacher one gourdo por month,



It is significant to note (refor to Table 1) that a high percentage
of the students enrolled in the siaio supported schools in Joan Rabel
fall in the 20 to 30 age groups (47.2,5). OF those, 63.1)) are womon
and 36.9,5 are men. iio information was available for comparigon of
porfomance for men vs women; however, participation ai ages 30 through
65 is indicative of a rocoeptive altitude towards acquiring new ideas
and skills,



474 AGRICULTUwaL BAYILSTON SBIRVICES

At tho liational level, tho wepariment of Agriculture is divided into

3 Divigions = agricultwre, satural lkenourcen, and liural Uovelopront
Vulgaaisation (or Lxtension) falls within the Acricultural vivision,

At the local level in Jeau kabel, the aAgricultural Service respongible
for extengion ic the SVA (Service Vulgurizatbion Agriculturo) or VAIUILR
roepropentativo, currently an Agronome (liiot Jean-Frangois). He has no
official otarf.

llethod denmonsirations and training meeiinss to introduce new and im-
proved farming praclices are the principal approaches employed,

hege are accompliched with the aid of tho loadership of the 68 con-

seils communautaires in the Joun hLabel area.

In addition, ihe arsronome stutioned wt Jean iiabel serves as a coordinator
vetwoen widtii and a Haitian/American orgunization (HACIO) which alno
works exiensively throush groups to introduce now mothods of farming -
commmity developmont activities— and praciices to raise lovels of foa~
mily living. it is rocoymizcl that DARNLR oxtension activities arn

for the most part, carried out by Hauil0 in the Jean iiabol aroa. llouever,
laCiho i involved iu arcas othor thinm arriculture suen as public health.

lxeunpleos of iiauil0 activitiocs aro shown in chartn Go1d = 1 and Lol =~ 2,
) te (4

DaRiivit does not currently mainitain o full werking otalf in the Joun
navel area. It ig iwporative vhat a complole compleoment of ayricul--
twral exlonsion and teoimical pergounol be asulmea if propoued aroa

dovelopuent is to bo realized,



4.5 HACHO

O0f tho various apencies: national, international and relimious, oporating
in the Jean iavel area the most effoctive is the Haitian smericean Comnmu—
nity Help Organization, commonly lnown under itg acronyn as "“HACHO",

A briof repoit of their current activities at Joan iabel is included in

the two following soctions.
L3 o’ Ll

HACHO was created in 1906 for tho purpose of providing technical waid mi—
erial asgigtance to laiti's poorcst area, the horthuest. Ito siated
goal is to stimulato the rural poople of this impoverigiod areca in Prine-
ciples of self help and to aspist {them in thoir gocio-oconomic devolop—-
ment.

HACIHO began field operations in laie 1960 at Jean lLauvel. ''he following
yoar the wnit at Ange itouge was opened. Late 1971 saw lACHO's greatest
expangion with the simultancous opening; of wnits at erro keuve, Gros
liorne and St. lichel. In 1972 a rorional pupport office and ouaraTe were
ocotabliched at Gonaives. Ivom o humble bogiming, 45 employees in 19006
HACHO grew to employ 240 Haitiang during 1972-73, +udgel reductions have
reduced this total to 136 for tle coming period. Currontly thore are

171 employecs along with goveral hundred casual labors.

While ftm(iihg for HACIO has come throuzh AID +he organizalbion and odmie
nigtration was given ‘o CAIE wider a contractual arrangement betbween
AID and CAidi. Whio airrangoment prevailed witil Hovemuor 1, 1972,

At that time AID felt that ‘the bime had come for more active partici-
pation vy the GOII and the arranyrement with CAlls changed accordingly.
CAltli continues to provide administrative personnel, (a't; pregent three
CAKE omployees are ausigned to IIACHO) and handles the purchasing of
vohicles and modicines for IfACIHO, Currently GUH's contribulion ig

$50,000 in ocash and 90,000 worth of heavy equipment and persomiel.



HACHO oporates in an area of lHaiti which is considered to have the
fewest government sorvices, the loast developed road system, the feweot
toimn por unit of area, {:0 poorest land and people. Ite ecounomy is
baged on subsistance farming. It is an area of wnlimited neod and
ideally puited to tho "grass rools" community developmont approaoh of

an organisation such as IIAGHO.

It i eotimaled that HACLO serves an area of approximately 300,000,
the majority of whom livo in cmall {towns and villasoo. 1t io HAGIO's
endeavor to make available technical agsistance, health programs and
dircct project assistance to as muny of those towns ap pos:iblo.

HACHO projocis can vo fownd throughout the lorthwest; therc is no oon-

centration of projecls in any one urea.

1. Health: Approximately 40,0 of iacliO's personnel is involved in its

medical or medically related services.

a) Curative lediocine: [ACIO operates 20 clinics of which 19 are
mobile olinics. Six doctors sce approximately 55,000 patients

a your.

b) Proventive ledicine: HACHO operates 10 nutrition contern, hos
a omall but growing family plamning program, traine midwives,
has in aciive prenatal program and provides for thousands of
inoculations every year, HACIIO will increase the nulrition cen—
tors {rom 10 Lo 20 at tho boginning of T0. 4ilso HACIO's fwnily
planning plen hags now beon approved by GOH; thercfore thim ac~

tivity will inoroase during 1970.



2, Agrioulture: Although taking socond place in cost to HACHO's medi-
cal program, agricultwre has first priority in HACIO
prosramniug. Irograms center around reforegtation,
land conservation and orosion control, imrigation and
water preoservation, inlroduction of crops, silos,
fish ponds, reroneration of coffee, and small agricul-
twrally related industry. HACHO has now conoluded a
5-=year technical assistance plan with the Virginia
Polytechnic Instituio, V.l’el. which will oommcnce
January 1976, 'i'nis will enable HACGIIO 1o inorease

igricultural production in the Horihweot.

3e Community Development: Ioadl Consiruction and liaintenance = Frima~
rily with the ugo of Food for ‘ork rocoived throuyh
Care, but also with heavy oquipment (1 rrader, 1 dunmp
truck and 2 bulldozers furnished by the GOI), HACHO
endoavorg to maintain the road syotom in itn arca of
operation. IFurthermore, eifort io made 4o conntruct
now farm to markot roads where required in order to
allow imolated wreas to Lecome part of the national
econony. Potable water, lalrines, schools, mouical
centors, homo econowics and crafts centors represent
other activities cariiad out under this seclion.

4. General Development: HAUO's Uommunity Developmenti exportas organize
the commmities and thon work with the Community
Counoils to bLeilor define needs, goals and how to achieve

‘thome

Digtancen end briving Wime Betwoeon liajor IHACHO Installution in liiles

Port—au~rrince - Gonaivoo : 100 miles - 3 hourn
Gonaivoo - Anpgo llougro : 35 milos - 2 hours
Gonaiven - Joan ltabel 45 milos = 1 4 hours
Gonaivog ~ Bombarde : 106 miles = 4 4; howrn

Gonuivos - Tosro Nouvo ¢ 15 miles = 1 + hours


http:prolr.va

4.16 Overview of HACHO Activities at Jean liabel

At*Joen kabel, ac in other arcas of the liorthwest, IIACHO is ooncorned
with commwnity dovelopment. ‘whoir approach io based on organization
and motivation, a search for the Leut combination of local and outside
rogources and tho realisation of projects within the basic infrastruc-

twre of the arca.

In gonoral HiaClO works throush local commwiity oounoils that are formod
to promote tho developuwent and intercsis of an arca. At progent, IHACHO
agsioto Tl commuwiity oowicils al Jean kabel. 4 prosont aim ol ILACIO

i to reduce this numbor to obtain greater e[ficiency and oooporation,

The HACHO program ig divided into four parts: health, agrioculturo,
commmity organization and motivation (animation) and ocomnunity worlk

projecis (génie).

In tho health field, there is a hospitul at Joan Lavel and two digpen—
gparies at Cabaret and hare-itouge. ledical personnel consist of two
dootors, a dentist, a dental aguistani, two nurses, 12 nurses helpers,
a lab technician and an agosistant lab tochnioian. According to the
latest availuble report, 763 patients woro seen during June 1976 ( 702

at Joean Kkavel, 34 at Cabarel and 27 ut Eare—Rouge).

In aymriculture, effort is concenirated on soil conservabion with the
congtruction of terraces und contour canalm. 1n the area of crop pro—
duotion Hauli0 is working closaly with a German group at Fond-itaunacou,
In addition, IDal males use of IHaClO aussisbed community cowncils o
digtribute asvicultural credit. 4t Joan label, tho HACHO gtaff con-
sivts of two agronomiotus, a veterinarian, 4 agriouliural techniocians

and 4 oonservation opeocialisto,



Community development (organization and motivation) is oconcernod pri-
marily with increasing the awireness wmong commmity memiors of the
proulems of development anda with helping them build more viable social
aud work organisations. ‘'hoso include com unity councila, cooperitivoes
(for oxamplo tho fishing cooperative "iGchours Unig" at lord do ler

do Jean nabol) and comunity pgardens — in this task the community de-
velopment spocialist igs asoigted by 9 spocialists in cooparative or=
ganization and 5 technical agpistints. “Three home cconomics conters
have uvoen egtublished at x"r.n:z—u‘ou;_;o, durbe Papnol and Lo ildoerve to
insiruct youns women in ocookiug, sowing, artes and crafis, reading,

weiting and civico,.

In tho area of community work projects (génie) as, for example, :oneral
conptruction and development of spriugs, HLACIO employs an eniincar to
gupervine projecits in foywr areas thil include Jean jtibel. 1an auidition,
Cay finimees a progrem for the development of oprings us drinking wo—
tor pupplies. Yhis program is wnder the direction of two enrinners.
I1Ci0 also has uvevaral foremen (Formwi) and ansistunt foremon asni: nod

to conglruclion wnd repair of rowds: throe are assigmed ot Joan Habol.
The following is a list of projocls thal have bLeen curried oubt by HaGHO
in e Jean iiabel area (Pood for work projects are nob included in this

liUt)o

1

¢ - liamiddou warchouso

fiospital wvepair

source GaBiion

(30
l

4 = Litrine constiuction

Vogetnble ocultivation

w
1



- Coffee planting

anti-parasitio medicine

ccC 3
°1

- 5o0il conuervation

Oitfioce repair

10 -« Bull breeding: station

11 - Punp installuiion (i'ond itamadou)

o
1

12 - Cultivation of yams

13 - liepair of Gomuo school

14 - Potauto cultivation

15 = Ropuair of mauval uchool

16 - Cultivation of cicuo

17 = lkepuiz of lare—itouge dispongury

16 - Consiruction of La Source Lridpe

19 - Collection of spring vat:r alt Source Lébauchd

20 - Collection of spring water at Source ian Pigé

21 - Fishing ocooperative "Fécheurs Unis."

22 = Drinking water

23 -~ lon volon irrigation system

24 - Nanwgoment of Jean itabel markoi.

2) = vonstruction of community school at Barbe Pasmol
26 = Vogoluble cultivation and constructior. of & water reservoir at

Beauvoir,



4,761 Lalaria Control

NMalaria control is provided by SiiiEM (Sorvice National Eradication de
Malaria). SliEl providod house %o ihouge inspections and sprayinss,

Thoy aloso disponce various malaria control medicines.

lalearia is prevalent in the projoct are:. according to pr. Boutin,
ochiof plysician for iho wvogion. Ilimination of gltanding water and
rogulatod flows of irrigation watoer through rohabvilitation of the pre—
goent irriga.ion syclem should appreciably roduce the jogquito popu-
lation. 'rable 4,762-1 shows the incidences of malaria in tho area in
1975.

It ig further planned to 1c—in.roduce indipenous small fish of tho
Limia specvies inito the Joan Rabel irrigation oyatom for additional

mosquito laval conirol,.

4762 Dirg

In the ~can iabol area, moro thun in most of rural Haiti, the average
diet is largoely carbohydrate. Corn, in various forms, whole or milled
is the base around which most meala aro prepuared. Plantaing, manioo
and swoot potatoos occagional are gpubstituted or added 4o the one main
dich. heat in any form io rarely available and onters the avara/e

diet no more often than once weclkly.

Olher than thio small quantity of meat, protein io obLbained oocasionally
from cow or goat wmilk or rarely fish. Vopetablo protein, in the form

of beans furnish {he balance of their intake. Groen vopsubablon aroe
seldom availeble eithor on the farim or in tho merkotn, with okra being
the poooible oxception. Uniona and hot poppers are usod for soasoninge.
Fruito aro seasonal with only mangoes and oranges grown in smell quanitity

locally.



The defioienocies of this unbalanced diet plus an absolute shoriage of
sufriocient food of any kind has led to the prevalent malnutrition of

the area,

Tubercuwlosis is common in Jean ltabel and can of courge boe purtially
attributed Yo mulnutrition. It is felt that increased production
through development of an improved irrigation system will materially
inoroage quantities and varieties of available food—-gtuife in +the

area wilh ensueing improvements in +the general health lovels.,



4.76G3 DOMESTIC WATER (POTABLE)

As in most rural areas in Haiti, an adequate supply of good quality
domestic water is not available at Jean Rabel. The best quality
water is obtained from a spring, Source Castron, located south of
the town. It is piped into town and distributed at three public
fountains. These are opened for short periods during the day by

a watermaster. The water is used almost exclusively for drinking.
It is of good quality and is tested once a year for contamination.

The quantity supplied does not meet the needs of the town.

Water in the Jean Rabel river and in irrigation canals is used hea-
vily for bathing, washing aend watering livestod<. Unfortunately,
these waters are also used for drinking. They ars of extremely poor
quality due to the presence of human and animal wastes and consi-

derable quantities of soap. The river water also contalns ahundant

suspended sediment.

Rehabilitation of the irrigation system will cause river flow to be
depleted or to cease altogether at the town of Jegn Rabel, resulting
in heavy domestic use of irrigation water. It is likely that this

source of domestic water will become more polluted as a result.
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TABLRAU 4~1 PUECIPITATIONS ITHSURLLES A JHAN RADEL (run)

Année Oct Nov Déo Jan Fév Mars Avr Mai Juin Juil Aofit Sept Total

1923 0(?) 99 26 47 127 34 11 67 205 103 117 92 928
1924 102 117 92 5 19 89 66 155 47 16 29 144 880
1925 69 110 122 157 42 97 87 63 116 97 24 180 1167
1926 236 22 39 144 9 3 11 246 52 98 26 81 967
1927 110 237 31 129 62 14 3 123 95 6 68 128 1006
1928 26 214 235 54 24 14 23 47 134 25 38 76 913
1929 104 0(?) 12 26 179 91 105 45 68 7 5 32 674
1930 53 551 52 223 77 251 261 166 135 17 7 23 1819
1931 60 234 15 25 16 16 75 379 68 - 109 64 1061
1932 88 191 49 0 0 12 35 6 232 19 17 64 713
1933 134 226 71 8 222 76 85 77 180 31 30 91 1233

1934 15 246 97 51 43 0 0 1 25 = 15 99 592
1935 175 105 119 88 98 174 90 24 130 59 113 - 1176
1936 22 36 - - 39 79 58 233 77 54 - 121 720

1937 95 165 275 165 70 4 0 0 0 29 10 108 921
1938 21 50 71 23 0O 153 50 176 27 27 49 23 671

Moyenne 93 170 90 77 67 63 63 113 93 36 30 97 991

Références: Leos EBaux de Surface de la lépublique d'Haiti,
Bulletins Hydrographiques Nos. 1-17, 19181939,
Direction Générale des Travaux Publics,
Port—au~Prince, 1924~1941,



MABLEAU 4~2 JBEAIT RADRI, - PRECIPIT.NTON, EV.POMRAVSPIRATION, DEFICIT BH IEAU

Précipitations Evapotranspirction Différence
(Thornthwaite)
Total Effective
A 3 A=D

Janvier 73,3 55,0 77,0 -22,0
Pévrier 62,6 47,0 78,3 =31,3
Mars 68,9 51,7 95,8 =441
Avril 62,3 46,7 116,6 -69,9
Mai 17,3 88,0 145,8 -57,8
Juin 85,8 60,6 156,6 -89,9
Juillet 35,4 26,5 160,7 =134,7
Aot 31,1 23,3 156,5 =-133,2
Septembre 92,86 69,6 137,7 ~68,1
Octobre 88,2 60,2 135,0 -68,8
Hovembre 152,4 114,3 97,7 +16,0
Décembre 78,7 59,0 87,4 -11,8
Total 951,8 1713,9 1445,0 -731,1

Référence: "Enquétes sur les Terres et les Eaux...",
FAO/SF: 45/HAI-3, Vol. IV, p. 135.



TABLEAU 4-3  JEAN RABEL - FREQUENCES DES PLUIGS PREIDAI 24 HEURES

o. de rang Date Pluie (mm) Probabilité
= m * Pondant 24 heures |D'excédonce pendant 1 any
= X P(Xex)
1 “Nov. 27, 1929 165 077
2 Dec. 9, 1928 164 154
3 ilove 20, 1927 105 .230
4 Fov. 19, 1930 . 104 «307
5 Oct. 22, 1935 } 86 «335
6 Doc. 11, 1937 g T 461
7 Aout 28, 1932 ; 76 «5306
8 Sopt 4y 1935 | 72 .615
9 ! Lare 13, 1939 ; 66 692
10 | Tov. 12, 1932 64 2769
11 D Liai 13, 1939 ’ 59 046 ,=
12 ~ Oct. 31, 1933 i 59 0923 |

P(hx) PO || N,

H+1

Référance: Leoo LBiux de Surface de la République d'laiti
Bulletine liydrographicques lose. 1-17, Diroction

Géndérale des I'raveux Publics, Port—au~Prince, 1924~1941.









Tableeu 4—~5 Plaine de Jeen-Pzbel - Caractéristi

ques hydrologiques

des formations equifdres - PRésuld ats des forages
Fiveau Rabat- Débit Epais— | Trensmissi- | Transmissi- | -
Forage Zone de l'eau | DSbit tement | spScifi- © seur vité remon- | vité remon- | Permdabili-
No. en m en 1/s en m que Q/s Rappe b tée_Tr en tée_Tr en té en n/s
. en 1 s/h en m m2/s m /é
Jean~ 85= 1,- 6y~ 0 0 3
F, Rabel 11,10 | 9,1 1,85 4,9 5 1,08 x 107 | 3,66 x 1072 [ 7,3 x 10
(devant 12,25 3,20 ,8 2,15 x 10-3
1'hdpi-
tal)

Observations:
—Stlvailons

- S8i

- Au débit de 12 1/s le niveau est instable et la pompe tend A désamor
1'on doit exploiter ce puits, ne pes dépasser un débit de 8 1/8.

cer car s dépasse _’g.

- la courbs de remontée passe au-—dessus du O, le pompage a entamé 1la réserve aprds un essai
de 32 heures., - . ’
P, Jean- 11450 0,8 2,50 0,3 2,50
Rabel )
(Presby;
ta3re)
Py Prien 13,72 | 17,2 1,50 11,5 9,50 10 1,15 x 1072 | 1,1 x 10~
kS - 32)5 4,30 ’5
Observaticns: -~ Au 4&dit de 30 1/s le niveau est instable et la pompe tend 2 désamorcer car s = b.
.= 51 1'on doit exploiter ce ruits, ne pas dépasser un débit de 20 l/s. 2
7, " Rividre 8,40 6, 3,30 1,8 15 1,6 x1072 | 1,6 x 1072 }1,1 x 10-3
Prien 155 - 155
Références: “ngubies sur los Teries et les IoUe ey Fuby 8F: 45;2:T-3, 1969




TABLEAU 4=T

JEA IADEL - ANALYSES CHIMIQUES DES EAUX

pH |C.E. Res. Soc JICO3 S(’)4 Gl Ca + it o 117 JOAR
smhog | T/l leqy )

Riv. do Jean

Rabel «03 400 375 15| 4429 |1.9%9.18 1.35
Forages

Fl T.0 «05H 670 Ged8l 30 242 | 6442 |2.T [0Y 165

F2 7.8 . 670 7.640 3.4 2.0 Tel7 2.7 el 1o4

F3 8.4 95 605 5640} 2.7 2.5 575 [ 26T {414 146

F4 8.3 92 600 5040] 2e4 244 | 6406 [2.8]e15 1.6
Sources
Bassin Dlou

Sl Te6 51 45 5 1,80 o 111l o42
La Source

52 6,11 1.2 7.0 3.0 9.29

8AR = Sodium Adsorption itatio



Table 4-8 Areas of Different Soils in the Jean Rabel Area

Soil tvpe or land type Parcent of
No, Name Hectares|irrigable land
1 Fodéche clay loam 231 18.9
2 Morquatte clay loam 107 8,7
3 Bongne sandy loam 46 3.8
4 Dema loam and clay loam 570 46.5
5 Jean Rnabel clay 20 7.3
6 Gravelly alluvial land 49 4,0
7 Mureille clay 71 5.8
8 Coletts clay 61 5.0
Subtotal = irrigable land 1,225 ~100.0
9 Gullied land 94
10 Hilly land 1,676
11 Coralliferous limestone
rock land 423
— River channel and lake G5
Total 5,454

Table 4~9 Selected Characteristics of Soil Series and Land Types

in the Jean Rahel Are

a

Parant material ‘Surfacae Natural. drainagne
toxbure color  Well & mod., wall Tmperfack Poor
Calcarenus, stratified
sediments
Medium over coarse Dark 1, Foéche
Moderately fine Darig 2. Morquette
Sandy loam _ Medium 3. Bongne
Medium to mcd, fine Medium 4, Deme
Fino Darik 5., Jean Rabel
Coarse Medium 6. Gr.al,land
Fine Daric 7. Muraille
Predominantly fine  Medium 8. Colette
Predom. mod, fine Light 9, Gullied land
Calcarcous becdrocc
Wealcly consolidated
Miocens siltstone,
marl, etc, Light 10, Hilly land

Quatemary coralm
liferous lime=-
stone

Light 11, Ls. rock land



TABLE 4-10

Location

Physiography

Relief

Precipitation
Vegetation

DOrainage
Parent material

N
0-38 om
0-15 inches".

A3
JB=74 cm
15=-29 inches

B
74~102 cm
29=-40 inches

G
102153 cm
4060 inches

TICp
153-178 cm
60-70 inches

Oiagnostic
horizons

Profile H3, Foécha clay loam

Described by A, T. Odell, Miot Jean Francois,

and F, Schwenckae on December 11, 1975,

Topographic map of Haiti, scals 1:50,000, Jean Rabel
sheet 5575~I, coordinate 6gg, 7~2lgs,3; from Jean Rabel
market, 1 kilometer south and 46 meters east of road
and 91 meters esast of Jean Rabel River.

Alluviel terrace, z kilometer wide, of Jean Rabel River.

Nearly level, & 0.5 percent slope northwest., Altituda

72 maters.
Annual average 95 cm (37 inches).

Banana plantation, irrigated.

Well drained to moderately well drained. Water table

> 125 cm (49 inches) below surfaca.

Alluvium from calcareous siltstons (Miocens) and
limestone of lower Eocene age. :

Dark brown (7.5YR 3/2); clay loam; moderate, fine,
granular; friable; calcareous; clear, smooth boundary

to hoxrizon helow,

Brown to dar< brown (7.5YR 4/&); heavy loom; week, fine,
subangular blocky; friable; calcarsous; clear, smooth
boundary te horizon below.,

Brown (7.5YR 4/4~5/4); heavy loam; weak, medium,
subangular blocky; friable; calcareous; clear, smooth

boundary to horizon balow.

Brown (7.5YR 5/4); clay loam; nearly massive to weak,
medium blocky with a few, fine, white (10YR 8/1)
CaC03 coatings on ped surfaces; friable; calcareous;
abrupt, wavy boundary to horizon below.

Brown (10YR 5/3); very gravelly loam; single grein;
loose; calcareous.

Mollic epipedon, 0-=38 un (0~15 inches).
Cambic horizon, 38-102 cm (15-40 inches).



CAREE 410 Profile H3, Foéche clay loam®
(cont.)

Classification: Udic Haplustoll, fine-=loamy, mixed, isohyperthermic

Horizon Ay A3 B G IICo
Depth of horizon (om) 0-38  38=74  74~102 102~153 153-178
Percent of entire sample > 2.0 mm P 0.1 0 0.2 0.1 73.6
Particle-size distribution of £ 2 mm (%):
Very coarse sand 2,0~1.0mm . . . 0.1 0.4 l.4 0.5 6.2
Coarse sand 1.0~ .5mm , , . 1.5 2.4 3.8 2.2 6.1
Medium sand 5= .25 mm ., . 3.7 5.6 6.5 3.8 7.2
Fine sand e25=,1mm, .'» 1ll.4 15.2 14.0 4,3 13.5
Very fine sand el=- .08 mm ., . 8.7 12.4 9.3 21,1 2.4
Total sand 2,0~ .05mm ., . 25.4 36.0 35.0 31.9 42,4
Total silt «.05= ,002 mm . . 42,9 38.0 38.3 39.8 36.8
Total clay £ .002mm ., ., 31l.7 25.0 25.7 28,3 21.8
Bulle density? & v v v v v v v e v . 1.2 1.3 1.4 1.5 1.7
Moisture: 1/3 atmos. }%) e« s s s s« 33.5 28,6 25,2 29.7 22,1
15 atmose (%) v o o o « o« o« 16.4 15.2 13.6 15.4 10.5
Avail. moist.-~hold. capacity® .. . « . 0.20 0.18 - 0.18 0.21 0.08
Organic carton (%) e « o o v o « oo o 1.47 0.66 0.43 0.73 0.31
Calcium carbonate equive (%) o o o « » 24.8 30.6 24,1 31.0 38.6
Exch. cations (me/l00g soil):
® @ w ¢ ¢ 9 9 €@ ¥ € ° 9 e o 8 @ 37-63 41-25 ao-oo 42000 41-50
l“g ® @ ¢ o ¢ 9 5 9 9 s " 8 s e e @ 3-88 2-75 3-00 4-00 3-25
K e L . L] L] L J L ] L] L ] . L ] [ ] L ] [ ] - L] L] 1Ig7 1'52 O.% Ol% 0151
Na - ® o ¢ o @ o @ -I ® o ® » v e w 0.35 0.36 0-35 0-25 0-33
Exch. sodium percentage e ¢ o o o o « l.4 1.7 1.6 1.1 1.9
Cation-exch. capacity (me/100g) . . . 25,01 21,72 22,51 21,94 16.93
pH HZD L] L[] [ ) L] L[] * [ ] [ ) [ )] [ ] [ ] [ ] [ [ ) [ ] L 7.8 7.9 7.8 7.9 7.9
Available nutrients:
Noa(ppm)--uouatvuocnc 3 3 3 4 3
P205 (le/acr'Q) ¢ 9 ¢ 9 e ¢ e, 8 s @ 180 20 75 200 200
KEO (le/acre) o e 9 o v o 0 o o @ 100 100 200 100 100
Blectrical conductivity (mmhos/om) . . 0.28 0.35 0.51 0.40 0.27
Sat. extract sol. cations and anions (me/L):
C&+NQ..--.-.------- 2,6 0.6 2,6 1,2 1,6
Ky o v v v s 0 s 0 0 v 6 a v 211 0.58 Ga 10 0c3d 0.16
NO o o o s o o 0 ¢ ¢ 6 o a s 2 o 3.2 5.0 10.8 8.6 i0.8
Cq} L] L] [ ] L] - L - [ ] e L] L] L ] [ ] . L] [ ] 0 0 0 O 0
“C\J3 e 9 @& ¢ 9 @ P ¢ 9 e ® U ¢ 9 » 3-4 016 0.4 1-4 2-6
{.;O[l-o-'-oo-...-c-n- .-—‘ 200 o S 1-9
Cl ¢ ® @ o 9 @ ¢ 9 € 9 3 9 9 e o 0 GOO 810 6'0 4-0 8'0
SOdiU”"Cldsomtion ratio e o v s o 0 @ 2-8 9.1 G.5 ll.l 12-1

8 Analyses by J. M. Parker, Champaign, I1linois; except for avaeilable nutrients,
clectrical conductivity, and saturation extract determinations, which were done
by the Chemistry and Boils Laboratory, Department of Agriculture, Damiens, Haiti.

b Estimated values.

G Centimoters of avaeilable moisturo~holding cepacity per centimeter of soil,
adjusted for the amount of > 2,0 mm material.



Table 4~11 Suitability of Soil Types for Irrigation

Soil type or land type

Available molsture=

Suitability for

No. Name holding capacity irrigation
1 Fodche clay loam High Well sulted
2 Morquette clay loam Very high Well suited
3 Bongne sandy loam Medium Madium
q Deme loam and clay loam High Medium
5 Jean Rabel clay High Well suited
6 Gravelly alluvial land Low Poor’

7  Mureille clay High Medium™
8 Colette clay Medium Very poor
9 Gullied land Low . Unsuitable

10 Hilly land Medium Unsuiteble

11 Coralliferous limsstone

rock land Very low Unsuitable

% Drainage needed for all crops except rice and taro.



Table --l1Z Estimated Crop Yields Per Hscizre lhder Differant Levels of Management on
. Irrigable Soils in the Jezn Rzbel Ares,

Soil type larage~ canane Suzar Wenioc Com  Sorghum Rice Red Ereet Forsge

or land tvoe ment cene _ beans potatoes -
No. Name level®  Becimes Tons Ka Ka Ka Ka Ka Ka Tons
1 Foéche 2 €00 a5 L — 2,100 — —_ 753 3,000 6.0
clay 3 1,350 83 — 3,500 —_— —_— 1,250 5,000 10.0
loam 4 1,890 100 — 4,700 —_— —_— 1,700 7,000 14,0
2 MNorguette 2 750 S1 — 2,200 — 1,800 830 3,500 7.0
clay 3 1,300 85 — 3,600 —_— 2,900 1,300 6,000 11.0
loam 4 1,700 110 —_ 4,830 — 3,900 1,800 8,033 15,0
3 Bongne 1l b b 2,000 600 550 b 300 1,200 2.0
sandy 2 600 30 4,000 1,300 1,100 b 600 2,500 4.5
loam 3 1,000 55 7,000 2,200 1,800 b 1,000 4,000 7.5
: : a4 1,300 70 9,500 3,000 2,500 b 1,300 6,000 10.0
4 Deme loam 1 350 20 2,500 800 800 b 400 1,500 3.0
and clay 2 650 a0 4,500 1,800 1,500 1,600 700 2,700 5.5
loam 3 1,050 70 7,500 3,000 2,500 2,700 1,200 4,400 5.0
4 1,400 Q0 10,000 4,000 3,400 3,700 1,650 6,230 12,0
5 Jean Rahel 1 b b 2,200 800 700 b 380 1,100 2.5
" clay 2 55) 40 4,300 1,600 1,400 1,500 651 2,400 5.0
3 900 70 7,000 2,700 2,300 2,500 1,100 3,509 8.0
4 1,200 20 5,000 3,600 3,100 3,400 1,500 5,500 11.0
6 Gravelly 1 b b 1,500 500 as0 b 20U 00 1.5
alluvial 2 400 25 3,000 1,100 950 b 500 1,830 3.5
land 3 700 a5 5,000 1,500 1,600 b 850 3,000 6.0
. 4 900 55 7,000 2,500 2,100 b 1,100 4,200 8.0
7 Muraille 1 b 15 2,510 700 650 800 b 1,300 3.0
clay® 2 as; 35 4,500 ° 1,500 1,300 1,600 550 2,600 5,5
3 750 .60 7,000 2,500 2,100 2,600 953 3,920 8.0
4 1,000 80 9,000 3,300 2,800 3,400 1,250 5,700 11.0
8 Colette 1 b 3 1,000 b 300 400 b b 1.0
clay® 2 b 10 2,000 b 650 800 b b 2.5
3 b 18 3,530 b 1,100 1,200 b b 4.5
4 b 25 5,000 b 1,80 1,800 b b 6.0

- See footnotes on following page,



8 The four manegement levels ere defined as Tollows:
1. Unirrigated land - Current typical manegement practices used by most farmers in the area.

2. Irrigeted land - Current typical managenent practices used by most farmers in the areaj
no fertilizer apolied.

3. Irrigated land - Improved management 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 5 years by farmers
who adopt the improvad prectices.

4, Irrigated land - Moderetely high level of menagement practices, including near optimum
amounts of irrigation wzater and fertilizer, well-adapted crop varieties, good tillage and
pest control, and timely harvesting, storing, end marketing. Thesz crop yield levels
should be achieved within 5 to 10 yesrs by fermers who acdopt these practices.,

The projected crop ylelds uncer even the moderately high level of manegemnent are very
modest and can readily be further increased. For example, the projected com and
scrghum yields under a moderately hign level of menagement are significantly less
than the yields that are currently obtained in major arezs where these two crops are
produced regularly. '

b Crop not adapted.

€ Supplemental drainage is needed for crops other than rice and taro, Removal of excess
exchangeable sodium end soluble salts from Colette clay is also needed.



TADLYE 4-13

Location

Physiogrephy
Relief
Precipitation
Vegetation

Drainage
Parent material

A
0-36 cm
0-14 inches

A3
36~55 cm
14~22 inches

B2
56-04 cm
22-33 inches

Cc
B84~-102 cm
33~40 inchecs

Nl
102-127 cm

40-50 inches

Bp
127-153 cm
5Q-G0 inches

Diagnostic
horizons

Profile H9, Jean Rabel clay

Described by R, T. Odell on March 12, 1976.

Topographic map of Haiti, scale 1:50,000, Jean Rabel shest
5575~I, coordinate 6g9,9~2lg,,g; from Jean Rabel market,
1.5 kilometers north on road, then l.4 kilomsters east on
road, then 91 meters north into field.’

Lower part of colluvial footslope from a hill 300 meters high.

2.5 percent slope southwest, Altitude 45 meters.

Annual average 90 com (35 inches).

Com, not irrigated.

Imperfect to moderately well drained. Water tabls > 200 em

(79 inches) bselow surfaca.

Colluvium from calcareous siltstone (Miocene) and some from
coralliferous limestons of Quatermary ags.

Black (10YR 2,5/1); clay;. moderate, fine, subangular blocky;
flxm; calcareous; clear, smooth boundary to horizon below.

Dark grayish brown (10YR 4/2); clay; moderate, fine, Sui=
angular blocky; slightly finn; calcareous;  clear, smooth
boundary to horizon below.

Grayish brown (10YR-2,5Y 5/2); clay; moderate, medium,
subangular blocky; slightly firm; calcareous, with common,
fine, white (10YR 8/1) CaCO3 concretions; clear, smooth
boundary to horizon below.

Brown (L0YR-2.5Y 5/3); clay; wealk, medium, blocky; friable;

calcareous, with few, fine, white (10YR 8/1) CaCO3 con-
cretions; abrupt, smooth boundary to horizon below.

Very darikk gray (10YR 3/1); clay; moderate, medium, prismatic,
with common, black (10YR 2.5/1) organic and clay coatings;
very firm; calcareous, with CaCO, concretions as in the

C horizon and thin CaCOj coatings on ped surfaces end in
channels; clear, smooth boundary to horizon below,

Dark grayish brown (2.5Y 4/2) to grayish brown (10YR 5/2);
clay; moderata, medium, subangular blocky, with few dark
gray (10YR 4/15 organic and clay coatings; firm; calcareous,
with CaCO3 concrotions and coatings on ped surfaces and in
channels as in the Alp hucizon above.

Mollic epipedon, 0-36 cm Eo-la inches).
Cambic horizon, 36-84 cm (14~33 inches).


http:lOYR-2.5Y
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WAL 4=-13 Profils H9, Jean Rabel clay®

(cont,)

Classification: Vertic Haplustoll, fine, mixed, isohyperthermic

Horizon

Ocpth of horizon (cm)

AL Az Bo C Ab By
0-36 36-56 56~84 B84~102 102-127 127-153

Particle~size distribution of < 2 mn (%):

Sand 2,0~ .05 MM o « s s s ¢« ¢ s & 24 8 14 16 26
Silt .05- 002 mm o« « ¢ « « « o 27 22 39 a3 19 20
Clay Z 002mMM ¢ ¢ s « v s o 53 54 53 53 65 54
Organic carbon (%) ¢« ¢ o « 4 « » » » 1,84 0,72 0.26 0.29 0,85 0.31
Calcium carbonate equive (%) « . + « 20 25 27 25 10 23
Exch. cations (me/100g soil):
o o o o o @ 0 .0 s e o @ @ o o 47-8 39-8 35-8 — 39-8 p——
M_.I e 8 o ® @ w ¢ ® O ¢ ¢ 8 & e 9 7.9 — 15.9 —— 15-9 15-9
Ko s o 0o s v s 56 s 0o 06 9 ¢ v ¢« l.43 0.48 0.32 0.29 0.40 0.32
N ¢« o o o ¢ ¢ 0 ¢ 0 ¢ 0 o ¢ a o 0.70 0.508 0.G0 0,82 2.28 2,32
Exch. sodium percentage .« . v o . 1.3 1.8 2.5 2.9 7.1 7.2
Cation-exch. capacity (ma/100g) .. 520 32.0 24,0 28,0 32,0 32.0
pH H20 " @ ¢ @ ® 9 @ @ % ® e 8 ° @ @ 7.8 7-6 717 7.9 8.0 8.3
AVGllnblO nutrients.
NO Don - . I v o ¢ e o @ o o @ 9 12 5 9 5 14
Pols (Lb5/ACIO) « v « o v o+ « « » 200 200 200 75 50 125
20 (lbs/acra) v e s e e 40 40 40 40 40 160
flectrical conductivity (mmhos/em) .  4.00 6.62 0.85 0.75 5,90 4.25
Sat. extract sol. cations and anions (me/l):
Ca + MJ e ¢ o @« v ® ¥ ® 0 9 s e 0 0.6 1.4 1-2 0.8 0.8 0.6
Ke o o a s 05 0o o o0 09e00e0e 0,33 0.12 0.12 0.09 0.07 0.04
NG ¢ o ¢ ¢ 0o o ¢ 06 06 0 ¢ ¢ ¢ ¢ o 0.7 0.6 0.9 2.2 3.0 3.0
CO:}. ¢ ¢ ® » @ 9 6 8 & ¥ e 2 9 v O 0 O O O O
HCDa ¢ v & » ¢ ¢ 8 0 06 9o s o o 3.2 2.4 3.7 2.4 3.2 4.0
(‘Oa # 9 o 8 ¢ @ ¢ v ¥ ® 9 & 0 & @ 3.4 2.6 2.2 0.2 2.6 4.3
Gl ¢ o e ¢ 8 8 0 o 8 e o o ® 8.0 8.0 6.0 4,0 4.0 9.0
\Jod.l.un-adsomtlon mtlo » 9 o o s @ 1- 3 O- 7 1- 2 3- 5 4, 7 5. b6

8 Analyses by the Chemistry and

Soils Laboratory, Department of Agriculture,
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Profile H10, Colette clay

Described by R, T, Odell and W. D. Cameron on March 13, 1976,

Location

Physiography
Relief
Pracipitation
Vegatation

Drainage

Parent materdal

My
0-23 cm
0=9 inches

ITA31
23-53 cm
=21 inches

IITA 2
5301 cm
21-32 inches

IVAL
81-112 en
32-44 inches

VA,
112=142 cm
40=56 inchas

Diagnostic
horizons

Topographic map of Haiti, scale 1:50,000, Jean Rabel sheet
5575-I, coordinate 6gg, g~2lgy,6; from Jean Rabel market,
1.5 kilometers north on road, then 1.0 kilometer east on
road, then 87 meters south into pasture.

Near margin of drainageway one-fourth kilometer wide.
Nearly level, £ 0.5 percent slope. Altitude 37 meters.
Annual average 90 cm (35 inchas).

Gress and scattered Prosopis julifiora (Bayehonde) trees.

Poorly drained. No water table to a depth of 142 cm
(56 inches) on March 13, 1976.

Mostly sediments from wealkly consolidated, calcareous
Lascahobas-Maissade siltstone of Miocene ege. The
upper throe horizons aro recent sediment,

Mixed dark gray (10YR 4/1) and vory dark grayish brown
(10YR 3/2); clay to clay loam; moderats, fine, blocky;
firm; calcareous; numerous roots; abrupt, smooth boundary
to horizon balow.

Grayish brown (10YR 5§2) with common, fine, faint light
olive brown (2.5Y 5/4) mottles; loam; weak, fine, subongular
blocky; friable; calcarcous; many roots; abrupt, smooth
boundary to horizon below.

Dark gray (10YR 4/1) with common, fine, faint brown
(10YR 4/3) mottles; clay; moderate, fine, subangular
blocky; slightly firm; calcareous; common ronts; anrupt,;
smooth boundary to horizon below.

Very dark gray (10YR 3.5/1) with common, fine, faint dark
grayish brown (10YR 4/2) mottles; clay; moderate, fine,
subangular blocky; slightly firwm; calcareous; few roots;
clear, smooth boundary to horizon below.

Very dark grayish brown (10YR 3/2) with common, fine, faint
dari< grayish brown (10vR 4/2) mottles; clay; moderate, fins,
subangular blocky; slightly firm; calcareous.

Ochric epipedon, 0-23 cm EO—Q inches).
Cambic horizon, 23-81 cm (9~32 inches).
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Classification:

(cont.)

Profile H10, Coletts clay®

Thapto Aquollic Fluvaguentic Halaquept, fine, mixed, isohyperthermic

Horizon

Dqﬂhof&odzmw(mﬂ

Al IIASI ITIA) 2 IV/\lb IVA3,
0=-23 23-53 53-81 8l-112 112~142

Particle~siza distribution

of L2aam (%):

Sand 2.0-.O5mm.-.---.-- 34 32 20 22 23
Silt «05= 002 MM o o « o o o w &« 23 42 21 18 16
Clay L 002 MN o o o 6 a0 0 o a3 25 59 60 61
Omﬂnic caroon (%) ¢« o 5 o s ¢ 0 e 5 @ 2-02 0,91 1136 1-21 1-01
Calcium carbonate equive (%) « o « o o 28 25 25 28 27
Exch. cations (me/100g soil)
O a47.8 39.8 51.7 55,7 55,7
ai’g-..-..'..I'.IlIl 15'9 17-5 ls.l e ——
Ke v o ¢ 6 s v o 06 58 6 ¢ 29609 0.92 0.56 0.47 0.70 0.66
Na L ] L [ ] . . ] [ ] [ ) a L] . [ . * » [ ] 5' 80 5. 60 4' m 5. ao 6- 20
Exch, sodium percentage . e s o 10.4 17.5 8.8 1l.2 15,5
Cation-exch. capacity (me/lOOg) 0. 5.0 32.0 48,0 48,0 40,0
pH l‘izo L L ] L] . [ ] » L ] [ ) [ ) L J - [ ) L ] [ ] [ ] 7.8 7.5 7.5 7‘2 7'8
Available nutrients:
NOy (PPM) v o o v 0 o o 0 0 v o o 8 10 8 8 8
Polly (1b5/acro) « v o o v o s o« « 125 75 50 75 125
K50 (106/8C8) o o o o = o v v o o 40 35 38 35 37
Electrical conductivity (mmhos/cm) 75.00 10.20 12,50 11,80 9.90
Sat. axtract sol. cations and anions (me/l):
Ca+MF o v v o o ¢ 0o v 6060000 3.6 6.0 3.6 G.8 5.6
K L ] . [ ] L ] [ L ] L ] e [ [ * [ ] [ L] [ ] L] L 0'9\3 0-54 OIBS 0167 OISG
NG o o o e oo s eoeewsoeese 38,4 50,7 50.7 49,3 5.8
Coalllll'.l."l.lic O O O O O
”003 * @ @ 9 9 @ ® ¢ @ @ 9 ¢ v e » 3.8 3.3 3-0 3-5 2-6
Soancclvlolvsuucvoo 1-7 0.8 4-3 4.3 B-G
Cl [ J - L] L ] L[] [ ] L] L] [ ] [ L ] L] [ ] L] L] [ aalo 78'0 10“'0 68'0 64.0
Sodiun~adsorption atio « ¢ v o ¢ o 28.6 29.3 37.8 26.7 3.5
8 Analyses by the Chemistry and Soils Laboratory, Department of Agriculture,

Damiens, Haiti,



PADLE 4=15

Location

Relief

Pracipitation
Drainags

A
0-28 cm
0~11 inches

32
20-48 om

11-19 inches

5e

401 om
19-32 inchas
Gy

81~127 cm

32-50 inches

Profile iIiL, iilly Land

Topographic map of Haiti, scale 1:50,000, Chateau
sheat 5575-II, coordinate 690.5-2193.9; along the
road approximately 3 kilometers southeast of Jean
Rabel mariket, and 0.5 kilometer west of Jean Rabel River.

The soil profile was described near the crest of a
ridgetop (altituda 170 meters) on a 16 percent slope

wastward.,
Annual average 95 cm (38 inches).

Imparfoct to moderately well drained,

Brown (10YR 4/3~5/3); hoavy clay losm; moderate, vary
fine, subangular blocky; firm; calcareous, with pH 8,1;
clear, smooth boundary to horizon below,

Brown (10YR 4/3); clay; modorate, fine, subangular
blocky, with few, tihin, white (10YR 8/1) CaCO3
coatings on pads; Tivm; calcareous, with pH 8.2;
clear, smooth boundary to horizon below, °

Brown (10YR 5/3); clay; wook to moderota, madium,
blocky to subangular blocky, with common, thin, white
(10YR 8/1) CaGld3 coatings on pads; firm; calcareous,
with pH 8.3; gradual, smooth boundary to horizon below.

Orown to light olive brown (10YR=2,5Y 5/3); heavy clay
loam; weals, mediun, blocky, with commnon, thin, white
(10YR 8/1) CaCO; coatings on peds; firm; calcareous,
with pH 8.3,


http:I0YR-2.SY

TABLEAU 4~16 ET=I2UZ D3 SCLS EUIIoDES JISFOLIBLES rOLR DIFFORTSS  TYFRS OR SCLS

TEXTURD DIS | FOURCLITAC: D'HGIOIZE |2 rduw rii0Z.3LE DB CaPaCITE D3 HZLENUS I3 L'SULIoITz i
A 2.8% SUR 1.0 EOIDS DU 1S IRy s Ty = T T a3 ;
SOLS S=8% SUR L. 39S DU SCLS .S SU3~U304 = I3IG-01GH LIS — lco. :
SCL 5 :C ) 1
fQo T e QN v PR - [P AN S P . .
CLASSIFICLATION uayéflue | ourcentzge rouces senvinstres (S0l en Jous—sol Couches S0l en | Zous-—sol Couches l
fles uerra1";;3;§22?§29.. ried surfece Inférieures| Zurface Taférieure.’
-3 Deneny ~ 7 L2t ~ - - .
3 1y 0 - 12 L21-36M 36M-5CH _ | &=30cnm 5-00cn | 5C~S%C0cen :
Pouces xar mouce de s01 Josentin ire var ri-ire de sco
b - - 9 - - o~ :
sable 3 5 l 3 ‘3 = LR 2'5 - 60( 007—'005' 006 - .CS .UD - 007 7 - S 6 - 8 _3 — 7 :

Sable peu
limoneux 4 - 10 2 - 5 8 -1.3 | 6.7 - 10.8 #1C-.12 1,62 —~ .11 08 - .10 |10 - 12
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TABLTATU 417 FOYS.LD L2 LA CC.LSCIZLATICH DYZAU POUR Lio YaINsSTERALTS CULTTCRS 545 DI5 SCLS ITLIGUES mm Fanl 190IS

0IS FPrécipifationc | Cois|Bmzies eds ~ox.ho Tiz Carmie 2 | Torztes

Effectives 1 2 3 1 2 3 1 2 3} sucre

o

Janvier 51 35 124 62 56 1661168 111 1C5
Février 52 a7 115 32 £2 1501203 93 36
Tars 6 co 121 16 25 2431108 95 g2
=ril 102 155 83 g2
Iai 135 153 21 12 57 95
Juin 132 164 15 b 250 107
Juillet 91 170 55 | 24 711 14 224 117
Lotit 125 151 i2| 69 55 53 250 142
Sepiembre 130 150 17 5 26| 6¢ 258 145
Octobre 125 141 39 51 c0 138
fovenmbre 82 107 12 | 15 17 9 40 130 40
Décembre 59 19 160 45 35 1521 20 111 48
Total 221 | 1,671 |240 | 215 |170 | 227|203 | 167 |1369] 913 |z97 11,376 361

Source: Lcvelopré nar Jeor:e li. Haryreaves (svips), 1853, .fieires, 1institut Inter~/mericzin,

Administration de Jooperction internationale, Fort-au-Iriuce, Haiti.



PABLEAU 4~-18 COLVERSION DU TaUX DE LA COuSCITATION JOURNALILRIS

BQUL VS

Gl AU

DAUX DU VOLUML LU COURtAM COMIILU, PAR [ECTARE

Consommsiion de l'cau
var denrdéa

Bevivelence du Yolume du Taux du courant Condbinug
par _hecloe

__bor _acre

iillimgtres Fouces Litres paa|idlre cubo| licd cuie|Gullons pox
par jowr | par jour scconde vy jour | par scce minuto
2,0 .03 .23 20 .0023 1.5
3.0 W12 .35 30 .0050 2.2
440 16 40 40 .0067 3.0
5.0 «20 «H0 50 .0003 3.7
G.0 24 .09 6O .0100 4e5
7.0 .28 .0l 70 .0117 Hel
8.0 «32 92 ) (133 6.0
9.0 « 36 1.04 90 +0150 G
10.0 «40 1.15 100 .0107 Te5
d. —

L'oxemple puivint démontre comment peui &tie ciilculd le volume du couviurte

En essumant (utwie superiicie do 15 hectiwres, dons wie rérion ot il 1n'y o pas

de précipitatlions effectives, esl irriguée chuque jour pondiaurt 12 heures, avec

wio congommabion maximnle de H mm par jour, et une irvigalion efficionto de «50

(5U/3) .

Lo Dabloau indique que le volwame nécessaire du courcnt coirbinu ost do

¢58 litres pur sece et par heclare, mais, parce (uo 1tecau n'oul employée neulement

pondant 12 he choque jouwr, il faudrait le mulbiplier paw 2:

15 ha X '8 1/8 X 2 = 34.8 1,

L'egtimation de la consommation miccimale peut varior de 2.5

dos rérious humidos.

A

2

Dang le Mableau elle cot de .49 litros pur socoudCs

L'estimation maximale des bosoins du projet est des
255 ha X «49 X 1 = 250 1/s

e50 (50 5 )

& Omm por jour dans



TABLEAU 4-19 TEIPER.TULCS ITHISUELLTS, FRSCIFITATICH CLLCUL DES PACISURS DT CO.iSOITZIATION — PRECIPITATION

A - - 7T et e st o ..
P 103 UE CULIURS A& JBAY 1U4ETL (Lat. 200 Xo)

Tempéroturs| Fourceniace| Facteur de Précivitation Fois Fois lais
Iois Ifloygn:.e rendant le | Consommeion| ilormele |Mffective|déc 16 liar 31|lars l_— Juin 15f Kars 1 - Juillet 7
(¢ jour txo (£ (r) (ze) No 1 lio 2 o 1
°c| °r (p) 100 (£) (re) | (£) (re) | (£) (re)
Daacey irm oo
Janvier 22,2| 72.0 7.73 5.56 2.7 13 65 5.56 65
Pévrier 22.8] 73.0 Te26 5.30 2.481 63 57 5430 51
lars 23.6| T4.5 G5e20 6411 2,721 69 62 6.11 62 6.11 62 6.11 62
Avril | 24.4] 75.9 8.52 6.47 2.44 1] 62 56 6.47 56 6.47 56
a3 25.6] 78.0 9.14 T13 4,01 117 88 Te1l3 83 Tel3 83
Juin 26.5 9.7, 9.02 7.19 3.50{ &9 76 3.59 38 7.19 T8
Juillet 26.9| 80.4 9.25 T4 1.38| 35 33 1.68 T
Aofit 26.8| 80.2 8.95 T.18 l.22] 31 29
Ceptembre| 2€.4| 75.5 8.30 6.60 3.66} 93 79
Octobre 26.0| 78.8 &.19 6e45 3.46| 88 75
Hovembre | 24.0] 75.2 7.58 5.70 5.95] 152| 102
Décembre | 22.8] 73.0 7.8 5475 3.11] 79 70 2.97
100.CO 76.88  137.44| 951 792 19.94 22C | 23,30 | 244 28,58 289

T = lloyenne de préciritciion - re = rrécipiiution effective



2de 3
lais I'ais Sorgho Sorgho Sorgho . Bananes Canne 2 sucre
Déc I — ivril 1) Sep 16-Jan 13 |lar 1 - Jul 15 Déc 1 —ivril 15|Sep 16-Jan 31
o2 .o 3 10 1 10 3
(£) (re) | (£) | (xe) (€| Ge)| (£) | (re) [(£) | (re) (£) | (ze) | () (re)
556 65 5.561 65 5.56 65 54561 65 5656 65 5.56 65
530 57 5.30 o7 5.30 57 5.30 Y
6.11 62 6.11 62 6.11 62 6.11 62 6ell 62
1.50 13 6.47 56 3.23 28 6.47 56 6.47 56
Te13 88 Te1l3 86 Te13 88
7.19| 76 | 7.19 | 76 7.19 | 76
3.60 16 T.44 33 Te44 33
3.30| 39 3.30] 40 6.60 79 6.60 19
6.451 75 8445 15 6.45 75 6.45 75
5.70 | 102 570] 102 570 {102 5.70 102
570 70 3751 70 515 70 375 70 515 70 5.75 70
24,22 267 26.7€ | 351 30.67| 2986 (25.95 | 282 25,761 352 76.88 | 792 76.88 792




TABLEAU 4~19 (suite)

3 de 3
Patates Patates Patates
Janve 16 = Juin 30 [lars 16 - AoGt 31 | Juin 16 - Déo. 15
ilo 1 No 2 iijo 3
(£) (re) (£) (o) () (re)
2.87 34
5.30 21
6.1l 62 3.15 32
6.47 56 6.47 56
Tel3 88 Tel3 68
T.19 76 T¢19 T0 3.00 38
Ted4 36 Te44 36
T.18 29 7018 29
6.60 79
6.45 75
5470 102
2,78 _ 34
32:07 | 313 38.56 317 39.15 393




TABLEAU 4-20 CALCULS DE L& CO:NSCIIATICH SAISCNUIERS BT L'INGIGATION LLOISSAIRE AUX CULTURES A JEal RATZEL-HAITI (La.t.ZOOHc

Terrain Fériode de Consommation Calcul U |=Efficacité [3esoins |lesoins
planté croissance {Tacieur(F, Coefficient (X, |cuantité(U, |effectif des |moins|du orojet en en
: précipitations| Re Clirrigetion {iradizotiedirrigation
(Re) (&) 354 | (1) 503
mm mm mm | Fource::oge mm mm
Pois 1} 0écl6-¥ar3l | 19.94 «50 232 216 38 «35 «50 167 15
2l ilar 1-Junl5 | 23,30 «50 296 244 52 149 104
lais 1 llar 1-Jul 7| 28,58 .66 479 294 185 226 395
2] véc 1-4pr 7| 24.22 .66 406 262 143 410 287
3| Seplé~Jan3l | 26.76 .66 48 349 99 284 199
Sorgho 1)ilar 1-~-Jull5 | 30.67 .66 514 304 207 591 414
2| Déc 1-iprl5 | 25.95 .66 435 277 158 452 316
3| Seplé~Jan3l | 26.76 .66 448 349 99 284 199
Bananes | 12 months | 76.88 : .83 1,621 793 828 2,364 1,655
Canne 23
sucre 12 montns | 76.88 .70 1,367 793 574 1,638 | 1,147
Patate 1|Janl6-Jun30 | 35.07 «65 579 340 239 662 478
2|l’arl6-Aug3l | 38.56 «65 636 321 314 3897 628
3] Junl6-0écl5 | 39.75 «65 646 393 262 v 4 T47 523




Hotes explicatives du Tableau 4-20

F = Total de corsommztion mensuelle des Facteurs(F) pendant la période de la croissance ou de 1'irrigation.
K = Coefficient de 1l'usare empirigque déierminé par des expériences. Tableau 2, Données Technicues 21, SCS.
U = KF = Consommation pendant la période de la croissance ou de 1'irrigation.

Re= Total des précipitations mensuelles pendant la Période de croiscance ou de 1'irrigation.

I =U- Re = Besoins en irrigetion pour le champ. I = Efficacité du projete.
B



JELH RAGBL

Ecoliers Groupes d'dse - TZcole

de 1'Etab

Total
Peux
Sexes 1757
Fasculin 694
Péminin 1063

Tiré du recensement de la populelion de la

201
142
149

10 - 14

347
136
211

15-19 20-24 25— 34
259 160 205
111 50 17
163 110 128

République d'Haiti, 30 Juin 1571.

168
58
110

123
56
67

35 - 44 44 =54 55 - 64

31
40
41

64 plus

93
24



TABLEAU 4.73 - 2

JEAN RABBL
Personnes de 5 ans et plus, selon la frécuentation scolaire, 1'3ze et le sexe — Ecoles de 1'Etat
Hasculin Masculin Féminin )
Total Zcole Deux Aucune Potal Ecole Privée Aucune Total Ecole Privée Aucune
de Sexes de : de
. 1'Etat Privée L'Etat 1'Ztat

Total 1757 1176 374 207 694 421 151 122 10663 755 223 85
5 ans 51 45 8 4 33 25 5 3 24 20 31
6 ans 57 29 15 13 29 15 6 - 8 28 14 9 5
7 ans 58 21 24 13 28 9 10 9 30 12 14 4
8 ans 66 23 26 17 35 11 11 13 31 12 15 4
9 ens 53 16 25 12 17 6 4 T 36 10 21 5
10 ans 72 23 35 14 30 6 16 8 42 17 19 6
11 ans 56 20 24 12 22 4 10 8 34 16 14 4
12 ans 85 30 32 23 33 11 10 12 52 19 22 11
13 ans 64 20 27 17 22 4 T 11 42 16 20 6
14 ans 70 . 19 27 16 29 6 15 8 41 13 22 6
15 ans 14 29 37 14 29 10 11 8 45 19 16 10
16 ans 67 21 27 18 27 4 13 10 40 17 15 8
17 ans 63 31 28 18 21 7 5 9 2 2 1 7
18 ans 55 36 16 16 21 12 2 7 M 24 8 2
19 ans 30 19 10 : 9 13 6 1 - 17 13 3 1l
20~-24 160 138 10 1 50 40 9 1 110 98 8 4
25~-29 101 98 17 - 45 42 3 - 56 56 - -
30 plus 569 558 8 1 210 203 1 - 359 355 3 1




TABLEAU 4.73 = 3

NOMBRE D'ELEVES DAiS LES ECOLES RURALES

DISTRICT JEAN RADEL

NOMS DES ECOLES

le~-
2o
3em
b
5um
6om
Tom
8=

Barbe Pagnole
Cabaret
Cahouin

C6tes de Fer
Desforges

Dos d'ine
Dessources
Gaudette
(fombo

Grande Source
Labellay

lare Savon
lare Rouge
Réserve
Sauval
Philippe
Dubois

Fonds du Riz

Boucan Patriot

Lacoma
Tonds Ramadou
Loubier

Total

TOTAL

144
441
221
226
152
153
198
240
60
156
162
158
201
190
238
123
137
128
163
160
P/D
158
3,809#

% lloing les données de Fonds Ramadou
P/D Pas de données

EFFECTIF
(gargons)

76
231
133
149

76

93
127
170

42
116
lo2

79
131
135
180

15

15
68

118
87
P/D

29
2,362%

EITECLIF
(filles)

68
210
88
T1
76
60
71
70
18
40
60
19
70
55
58
48
62
60
45
13
P/D
2
1,447%
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TABLEAU 4.6 = 1

NOMBRE DE TERRAINS ET LEUR SUPERFICIE
DANS LES SYSTEMES D'IRRIGATION AVOISINANTS JEAN RABEL

Nom des Systeémes Nombre de Superficie en
d'irrigation Terrains : hectare
Bagsin Bleu 7 5.16
Bois d'or 26 22,58
Bananier Blain 6 12,25
Grand Rao 21 46.76
Pere 1 T.10
Vinoent 39 67.08
Fond Zombiy 9 32.90
Cuildive 17 49.02
Potit ltichard 18 5482
Han Dixhuit 7 Te42
Joseph Lucasg 12 21.28
Nan Coton 9 31.28
La Sourceg/ 22 21.61
Trou Niao 4 9.68
Trés Faible 8 6.77
Fond Toussaint 22 20,32
Nan Dépot 7 12.58
Bord de ler 8 645
Total 243 435.06

1/ Eau provenant du systime de Vincoent.
y Surplus de la Source déversé dans la Rividre de Jean Rabeil,



TABLEAU 4.6 - 2

REPARTITION DES TERRAINS APPARTTNANT A DES GROUPES

Superficie Nombre Superficie Pourcentare du total
des terrains de terrains en lHa. des terrains de la superfiocie
¢329 or less 22 T.022 9.05 1.61
¢330 to .999 107 72.568 44.03 16.68
1,000 to 2.999 90 146.090 37404 33.58
3.000 to 4.999 8 30.702 3.29 T+06
50000 or more 16 178,665 6458 41.07
TOTAL 243 4354047 99.99 100,00

TABLEAU 446 = 3
REPARTITION DE LA SURFACE APPARTLNANT A DES.GROUFES

Superfioie Nombre Superfiocie Pourcentage du total
das terrains de terraing en Ha. des propriétaires de la puperfiocie
Lens than .33 14 44446 8454 1,02
¢33  to .99 58 39,609 35.36 912
1.00 to 2.99 61 102,875 37.19 23,65
3,00 to 4.99 16 644565 9.76 14.84
5.00 or more A5 _223.492 o15 51e37

'TOLAL 164 435.047 100,00 100,00




NOMIRE ET DIFFERENTS GENRES D'ACTIVITES
REALISESS PAR LA SCETION DIUELONPRIVINT SOIEUMAUTAIAR
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~4BLEAU 4.762-1 DOinEES EFIDEIICLOGIQUZS COICZANAT Le COMMULE DT LES SECTICHS RURALES DE JEAN RABEL JUILLET — DZCe 1975

1575
LAIES B, ET CAS .3 laLiiiA

COH/SZCT.RURALES IATISONS  Z.BITAWTS JUILIST  AOUT SEPT ocT oV LIBC 20TAL

Lemes Cas iLemes Cas Lames Cas ames Czs Lames Cas Lames Cas Lames Cas
JEAN RABEL

1. Lacoma 6,299 17,504 792 T 295 12 245 11 2506 11 43 3 108 -1,742 44
2. Guinaudée 4,685 11,684 45 2 49 2 22 - 56 - 108 -~ 124 3 404 1
. Vieille Hotte 5,620 12,549 85 3 51 5 55 & 136 17 95 8 5T 6 479 48
« La Fontagne 905 2,347 108 3 124 - 104 T 135 3 60 - 51 1 582 14
S5e Dessources 1,377 3,879 18 1 61 1 46 6 52 2 26 2 48 3 251 15
6. Gde Source 1,388 3,k35 14 1 26 1 43 2 47 1 102 1 - 236 6
Te Diondion 2,638 6,061 30 6 62 5 49 5 0 2 62 2 46 1 371 21
Total 22,912 57,159 3142 23 668 26 564 40 754 36 496 16 441 14 4,065 155
% ' 3,01%

Source - SHEM



500

OPERATIONS — MAINTENANCE AND MANAGEMENT

5.1 Present Operations

One person from the Irrigation Service serves as the sole coor-
dinator of irrigation operations and managemont of the present
system. He is referred to es the Syndio or "Ditch Rider". It
ig his responsibility to coordinate the distribution of water

and maintenance of canals of the Jean Rabel Systeme

He accomplishes his responsibility by making deily contacts up
and down the system with groups of farmers having property
gerved by each individual canal system. If there ig a digpute
between two groups of farmers gerved by two different canals,
or between farmers supplied water by the same oanal, he aois
as arbitrator in settling such disputes. Since he has an
over—all knowledge of the entire system, he is in a position

40 see that equitable use of the aveilable water is maintained.

Water is ourrently diverted from Jean Rabel River by means of
a number of <temporary diversion dams, usually constructed bty
driving stakes acroos the riverbed and placing banana tree
gtalks and other debris against the upsiream sidoe of these
stakes (see photographs). The same method is used to divert
water from the main canals into the laterals. Soil and grass
plus other debris are used also to provide the turnout points
from the loterals into individual farms. None of these struc—
tures guarantec measured amouqts of water or stable volumes of

delivery to the canals, laterals or individual ferm plots, nor

do they provide any degree of permanence.



Wasteage of water is wide-spread due to excessive and uneven
distribution. BEvapotranspiration occurs at a heavy rate where
water stands too long on mismanaged sections of the sysiems.
Common waste of water is also due to both unmetered diversion
of water into main cunals and to where steep grades have bsen
established {throughout the system allowing excessive run-off

back into the river.

52 Present Maintoenance

The Syndic reports maintenence requirements which he observes
throughout the system to farmers who are concerned with that
particular section of the system. Illhere a maintenance problem
affeot a main canal, all farmers on that canal system are ros—
ponsible for maintenance. If the problem involves e lateral,
all farmers concerned are responsible for and work jointly tc
accomplish ‘the required repairs. Individuals are responsible

for making repairs and cleaning their own turnouts and ditohese

5¢3 Proposed Project Operation and Maintenance

Coordination of the proposed project operation and management

will be the joint responsibility of all members of a cooperative
vwho are represented by leaders elected from equitable groups of
farmers being served by a single or several laterals. %o faci-
litate efficient use of available personnel and to provide adequate
supervision of operation and maintenance of a system, the sys-

tem will be divided into two zones; (A) irrigated properties

above the town of Jean Rabel and (B) irrigated properties below
Jean Rabel.



5631 Diversion Dam

The primary function of a diversion dam is diverting water from
the river into the main canal., The operation of the diversion
dam is the responsibility of the Damtender. In this case he

is also the Watermaster. It will be the responsibility of the
Damtender to see that minor cleaning operations are conducted
on a routine basis in order to keep the dam and headgate free

of debris. The sluicegate should be operated in such a way that
sediment or riverbed material will be prevented from being de-
posited in front of the headgate. It is also the responsibility
of the Damtender to perform maintenance on the appurtenances
asgoociated with the headgate and diversion dam.

5e32 Main Canal and Laterals

The Ditchitender will be responsible for adjusting division box
flows and water allocations from the main canals and principal
laterals serving irrigated areas below the town of Jean liabel,
He will also be responsible for the areas being served by water

deliveries originating from La Source.

The Damiender will be responsible for coordinating maintenance
and repair requirements for all the main canals. He will also
be responsible for coordinaling water distribution from the
division boxes, maintenance and operation of the principal la~
terals above the town of Jean Rabel. Ile will coordinate all
personnel and water user activities related to the system. He
is also directly responsible to the Board of Directors of the
Cooperative which controls and is responsibie for the operation

and maintenance of the entire system.



Minor oleaning and clearing operations of the canals and prin-
oipal laterals will be performed by the Damtender and Ditohtender
as these items come to their attention. Minor repairs of late-
rals will be performed by farmers served by their respective
laterals. Their work activities shall be coordinated by the
Damtender or the Jitohtender. Repairs requiring materials to
restore a part of the system to its original condition will be
reported to the Board of Directors. In turn, they will obtain
the material and arrange for necessary labor to make the repairs.
the Damfender will be responsible for keeping and submitting all
records required by the Board of Directors.

Flows in the main canals and principal laterals will be conirolled.
Water will be measured at the beginning of the main canals so
that metered deliveried can be make to the principal laterals,
oooperative farm laterals, and rotational blocks in accordance

with established and adopted schedules.

During the major irrigation demand period, there is an estimated
maximum crop water demand of 5.05 mm per day, whioh corresponds
to a diversion demand of approximately 12.42 mm per day or l«45

liters per second per hectare.

The average annual flow of the river as taken from Plate 3-3, is
assumed'to be 312 liters per second, IHowever, in studies made
dupdng fMeld lavasligalicnn, flows wers caloulnted 46 bs 175 4o
200 liters per second during March through June. Thus, there
will be periods when discharges fall below 255 liters per second
and rigid time control will be required to make effective use of

water to irrigate the maximum hectarage.



In periods of low flow, the water can be reserve for irvigating
thoge areas which receive irrigation beforo rohabilitation.
However, during 6 to 8 months of the year, some amountsn of water
presently passes into the sea. It is during these periods when
addivional water is available that the area of irrigated land

can be incroased in the Jean Rabel Valley.

De4 Proposed On-Farm ilater lManagzement

Improved methods of water distribution throughout the pro ject
and the application of water to the land by farmers, can suba-
tantially incroase production. “his can best be achieved and
maintained by providing technical assistance to the project on

an intermittant vasis for a period of two years.

It is recommended that an irrigation engineer Le assigned to

the project for the first 3 months of operation to perform liai-
son with the conirolling cooperative and Dopartment of Agricul-—

ture officials in the Jean liabel area. The principle tacks

are to work with Haitian persomnel responsible for operation

and maintenance of the system, adjusting distribution schedules

and establishing reporting schedules.

It is further rocommended that during the construction phase an
extension agronomist femiliar with irrigation requiroments of

the system be asscigned to assist local people within the projeot
areas Ile will help to develop a cooperative organizabion and
establish a {raining program to prepare those responsible for

the system's operation and maintenance. lxamination of the ef-
fectivoness of extension methods being uged to obbtain efficient
use of the system and introduction of more effective methods will

be his major responsibility.



It is questionable if such teohniocal asscistance is available

in Haiti at the present time.

It is alsc reoommended that an intenmive training program in the
prinoiples of irrigation and practical operation and maintenance
be established which will provide a capability to the offioials,
organization officers and personncl responsible for the new gys—
tems This program should include vut not be restricted to pro-
viding on~the~job training of the Damtender, Vitchtender, Pro-
gident and Vice-President of the controlling cooperulive, and

to the Agronome assigned to the Jean Rabel area. Such training
is to be so arranged as to allow individual involvement in each
phase of the operation, maintenance and management of the system
on location. fraining in irrigation prinoiples is raguired on

& broader basis. A4ll leaders involved in the project are 1o
receive this training along with training in extension method
which will continue for the duration of the project. They in
turn will disseminate the information to all farmers involved

in the project. To carry out this training, an additional year

of intermittant technical assistance will be required.

5¢5 Proposed Project lianagement

The establishment of a cooperative, legally constituted, and
operating under policy guidelines set forth by DARNIR,is re-
oommended. The cooperative would be made up of all land owners
using water from the proposed irrigation system. The membership
of the cooperative will eleot representatives from their respeo=
tive areas within the system toserve on a Board of Direotors

which will administer all of the affairs of the irrigation project.



These affairs will inolude, but not be limited %o preparation
of budgets and assessments of water taxess It is recommended
that taxes be collected by the Tax Service and transferred in

part to the cooperative for administration.

The organized cooperative will control all operation, managemnnt
and maintenance acquirements of the Jean Kabel Irrigation System.,
Speocifically, it will establish its own laws and by=laws which

will permit it to accomplish the following:

(1) Emplby and compensate personnel.

(2) Establish a budget and assess water use fees.

(3) Operate, maintain, repair and regulate use of the systom,
(4) Establish privileges and responsibilities of water users.
(5) Hake disbursements.

(6) neemburse DARNDR for technioal services provided.

The project area is to be divided into 4 zones, each containing an
approxamately equal number of land owners (not hectares). 'he
land owners will elect one representative to serve on a Boaxd

of Directors which will govern all affairs of the cooperative,

The board will also include a representative from DAltND.i. The
Board of Directors will establish and elect a full sot of offi-
cers from its membership, officors will be elected for ono year

terms and no president may serve more than one congecutive term.

Personnel recommended for operations, management and maintenance

include:
Number Pogition
1l Damtender

1l Ditchtender



It is recommended that the Syndio or head of the existing Irrigatior
Service in Jean Illabel be authorized by DARNDR to assume the Posi-
tion of Damtender and that his basc salary, expenses and offioce
expenses continue to be the responsibility of DAHNLR at least

for the first {wo years of operation of the project. Control

over his activities, however, will necessarily have to be trang=
ferred to the Loard of Directors of the cooperative. Office

8pace now occupied by the Irrigation Service should alco be

transferred partially to the cooperative.

With policy established by the cooperative Doard of Direotors,
the Damtender responsibilities will be :

(1) Coordinate the exeoution of operation and maintenance
of projoct facilities, equipment and rocords.

(2) operate diversion dam gates, main canal diversions, ond
implement water distribution to prinoipal laterals in
aocordance with scheduled totations.

(3) supervise Ditchtender's activities and responsibilities,

(4) Report maintenance and repair requirements to the Board
of virectors as they occur which camot be oarried out
at the mite Uy the land owners inveolvod,

(5) Submit such reports and records as required by tho Board

of Direotors.

The Ditchtender will be a regular full time employee operating

under the direction of the Damtender,



5,51 Right — of — ilay and Eminent lomain

Irrigation systems nccessarily must cross {he natural features
of the lands bLeing served. Canal line and grade oannot be al-
tered or greatly modified without destroying the effectivoneos
of the system. ilhen suoh & system is superimposed over land~-
ownership patterns, it is obvious that many problems are bound
to occur. Participation among resident land-owners must be 100/
and one may anticipate such things as structures and irrigation
canals intersecting houses, favorite fruit trees, cemeteries and
so forth. It can also be anticipated, relatively significant
areas of land being divided by & canal whose line and gradient
cannot be disturbed. ihen conflict ocours, the technicians

must have the means to resolve them. Iights—of-way, and when
necessary, eminent domain should be olearly promulgateds. A&
system of indemnity may Le required in some cases whore subg-—
tantial demage may be done to an individual's lands. Yhe alter—
native is & redistribution of land following completion of land
forming construction., The GOH will of necessity be required

to establish regulations to be applied in resolving issues of

rights—of-way which may arise in Jean Rablel.

5.6 Later Laws — Regulations Governing Water Usare

The Haitian Rural Code, Law No. 7, Chepter III, Articles 151-171
describe the conditions of water use and the operation of irri-

gation systems in the country.



a, It is recommended that DARNDR revise water laws to allow
control of maintenance, repair, administration, person-
nel, and revenue received from water taxes to be the reg—
ponsibility of irrigation districts (cooperatives) oom-—
posed of all water users in any particular systom. Syn-
dics (or Controllers of Irrigation) should be phased
out and such personnel should function under the direc—

tion of the water users organization.

be In comnection with the above reoommendution, it is fur—
ther recommended that DAKWDI establish oriferia under
which irrigation districts will function, and should
provide such organizations material and technioal ag—

sigtance support.

6. It should be understood that (a) and (b) above repre—
sent optimum conditions, and that the present will re—

quire time and experience {0 change.

It is the belief of the consultant that operation and mainte—
nance of the irrigation syslems can bo best managed when thore
is farmer participation. As part of any rehabilitation of the
Jean label system it would be recommended that the GOH should
gradually phase over to the water users association most of

the functions now being muaged on their Lehalf by DAIGIDIt,

In the past it has bLecn the exception rather than the rule that
farmers have any rcal voice in the soleotion of personncl to
operate their systoms. It has algo been rare whon the farmers
had access to funde colleoied from them for the purpose of

maintaining thei. sstoms.



To insure any degree of success in egtablishing viable farmer

operated irrigation systems at Jean lavel, the operating asmo=-

oiation must be able to directly employ operators and e able

to collect and expend water vaxes in the maintenance of their

systems.

5,61 Recommendations Ior liater Uso Assessments

l.

2¢

3.

be

Set as an objective the attainment of a rate adequate
to provide sufficient funds to permit a given sysiem to

operate effectively on a sustained basis.

Maintain charges conwmistent with the first objective whioch

will encgourage maximum use of availaole water.

Allocate water supplied equitable throughout {the years;
recognize that water received when supplies are scarce
is worth more than when water is abundant.

Establish water allocations and charges for two levels
of use:

a) Eptablish a minimum allocation and charge which is
related to the minimum amount of water available every
year; this charge should cover the fixed costs involved
in maintaining the diversion structures and main canals,
and the employment of the minimum number of people needed
4o inspect canals and monitor water du. very.

b) Additional allocations and charges should be made by
the governing body of the system as supplies of wuler
permit; this charge should be related to the additional
costs (if any) in delivering the additional supplied of

water.



The above plan would permit the fixed costs to be covered,
and would relate additional charges made to the quantity

pf water delivered to each user.

5« If ourrent rates are inadequate to cover indicated costs,
move to higher rates in a series of inoreases rather than

all at one 1ime,

6. Do not set fixed rates in advance for more than two or
three years, since cosis of operating the systems are
likely to chango.

T Permit different irrigation systems to set rates that
may not be identical to those in another system; costis
of maintenance and returns from crops: will vary among

systems.

5,02 Subsidized lates

The guides given in the preceding section do not accept the ne-
cessity of subsidies to water users on a permanent basise. lio—
vement toward a self-sustaining system may involve a temporary
subsidy in moving from present rates to those required to be
self-gustaining.

Administration of subsidies involves time and effort which could
be better utilized in maintaining an effective systom. Ofien
times rigidities are introduced, and irequities are inicoduced

which are not self-correcting.

503 Marginal Value of iater

The marginal value of water to the additional value products
obtained is not easily determined with present data available.
Not only will it vary for the different orops for which water
is used, but it will vary as prices of commoditics and the
costs of other inpuis used in producing different orops change.



Rough estimatos of yield increases that might accrue solely from
improved delivery of water without provision for other inpuis

have usually been less than 25 percont.

Land values within rohabilitated irrigetion systems will dlmogt
inevitably incroase due to tho improvement of the avsolute pro-
ductivity level of land in the sysiem, its improvement relalive
to land not receiving water, and the continuing pressure of popu-

lation on the available food supplye.

Thig unearncd incremeni roceived by the land owners within an
irrigation systcm is anothor recson why subsidized ratos to wae
ter users do not seem justified. TFurthermore, land ownors should
bear the costs of any future capital expenditures needed to keep
the sysiem functioning effectively, for they benefit not only
from improved farm income, but from the rise in lond valuecs.
Projections of increased land values are utilized in tlie farm
budget; i.eo residual value. ‘'o the extent that greater quan-
tities of water bLecome available throughout the year, the pro-
duction of more than one crop during the year bocomes posnible.
Abundant evidence from other arcas indicates thal two or three
crops may be grown in a year where temperature is not a resiraint
in crop production. This possible increase in food production
oulput bocomes one of the strongest arguments favoring the re=

habilitation of irrigation systems.
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6,0 COST ESTIIATES

Tho vagsis on which cost estimutos were made are presented in this
section. YWho congtruction conts and estimuwted capitwl cosls for pro-
jeot facilities ure taovulated in the following tablers. Taeble 6 -~ 1
presents estimnted direct capitul conoitruction cogim; Wable 6 — 2 lists
esbimuted materials to be purchased; Table 6 - 3 presents o summary of
ostimated totul project oosls; Table 0 - 4 preosents annual operations

and maintenance costd,

6,1 Istimating: hothods

Unit prices used are +the best locally available curreut rates in the
area for moterials, labor, and congiruction gervices. Conts Lfor mouiu-

factured items are ostimaled from cataloy und quoted pricers.,

Costo for inetulling structurcs such as diversion dam, checks wnd tur-
noutn, chutes, fluwes and siphons have been computed by ucing, ecalculaled
guantitics for typical siructures end multipliod by the eutimated nume
ver reguired. iasonry conal lining consiruction of main cinalp and la~
{terals, oxcavation and compacted earth embunkment volumns weire computed
from filled measuremonts and surveys, proposcd layouts on toposraphic
maps, profile and crocu-gseciion siaveys of propesed structure sites,
Volunes for excavabion and maserial nceds Tor all main canalg and late-
rals were compulod by mulliplying wiit volumes per lineal meter Ly the
total lenyiis of ecach size. Oimilar procedures were uscd {or determining
quantities of malteriul and work for othor cutegories of work.

All estimatos are based on whet ie consiaered to be the most reliuble

prices available at the present timo.



6,2 Congtruction and ilchabvilitation Cost Catopories

Cengtruotion and reliabilitation costs are divided into the following
major items to fucilitate estimating procedures:
a) Diversion Dam

liain Canal in lasonry

o

Town later Supply and Guildive Canal
Structures

Tond sombi lasonry Vanal

oo £

e L Y

Unlined or Zarthen Canals and Laterals

6,21 Diveision Jan

A lwip sum of 3,485 in estimnted for the consiruction of the diversion
dam and ingtallation of all appurtesnances such ag canal healpgate and

sluicewny suto.

Ge22 iy Canel in I asoury

This part of the cunol sysbom conunints of the followirng: prineipid itewns;
nasonyy lining of approzinctely i 9300 mote.n, construction of chuter,
division boxes and twrnouis, gully crogsings, road cromsings, flumen

1

and rowdway.  betinabed comt of w184,932 io asgiged 1o this caterory.

0s23 Youn Jobor buenly and (vildive Gl

Flons ave propored Tfor o [liwne ceross bl.o Joan peboel ver above tue
town of Jean itahel to surply doneniic water for vasiing and to supply
ierigatbion water o the Guildive coanal syslbons  Included in tho cutimate
io o magonyy canel throush the towi, road crosuings wuwl o Tluie acrons
Coicou iliver. ''he wmowit allocwted for this mection of Lhe system ig
oho)

©22,764.


http:rorwi.ma

6.2} Fond Zombi kasonry Canal

Mlre major part of the construction work on this canal is tho covered
geciion of masonry canal and grade control structures with an ostimated

cost of 7,060,

6,25 Struciures

Tncluded in this cutegsory are the siructures to Ve inptallod in tho cunals
and lotorals. iajor items of consiruction are chutes, ohnckns and drops,
divj.sioh boxos and burnouis, gully crossings, rowd croo:ings and inverted
giphong. &u estimaied value of 11,500 is allocuted for the cost of

ingtalling cltructures in nagsoniy.

G426 Unlined or Eorthen vanalo and ~ulerals

The major itoms included in this caberory are: construction of uew canals
and laterals, rehabilitation of existing canals and lateralo ond graling
of the main canal rord. A lump sum amownt of v20,063 is allocated to

cougtruction and rehabilitution costs for this portion of the aystieme.

6,27 Othey Costs

.+ . . . .
in allowance of = 10 percent is mude to cover {the cost of items which
may have uveen overlookod or not token into conpiuvoration. ‘'ne amount

of 125,601 is allocated for this purposnc.

0,20 Yneincering Supervigion md Admipnigtration

An allowanco ol 16 porcent was aided fow enginecring, cupervipion and
administration. Whis ollowance iz intended to cover the comt of line
and rrade swveys, engineeving desiga studics and construction drawingo.

Tho amowit of ¥25,001 is added for thio cost item.



6.29 Continroncies

. + . . .
A«contingengy :allowance of = 20 percent is added to cover costs of ine-
flation, wnforseen conditions wud possible variations in quantitiecs and

wiit prices. Yhe amount of 61,657 has been added for this cost item.

0.3 Copt Per lecture Benefitbed

The estimutod cost per hoclure benofitiod is $1,446.00,


http:Ai,446.00

TABLEAU 6 -~ 1

FROJET DE JEBAN RaBEL
JEAN RABEL FROJECT

HONTANT ESTIMATIF DE L'INVESTISSEIEIT AU COUT D™ LA COLSTRUCTION

ESTINATED DIRECT CAPIUAL CONSTRUCTION COST

ITEN - RUBRIQUE

DIVE;SION DAN — BARRAGE DE DERIVATION

Diversion Struoture, Kasonry 180 > 3
Structure de dérivation en magonmerie 180 m

Retaining Uall, I-Tusonry380 n
Iur de gsoutonement 80 m

Ingtall llead, Sluice and Trash Rack Gates
Vanne, Pertuis de chasge ot ¢{rille d'entrde

Ixcavation (including ‘lemporary by-pass) 41 m‘3 3
Fouille (y compris une dérivetion temporaire) 415 m
Ealil CAllAL = CAITAL PHIIICT PAL

Fagsonry Canal (4,300 m), 5737 m 3
Canal en magonnerie (4,300 m), 5737 m

Reinf. Concreto Cover and Slabg
Couverture de béton renforcée ot dalles

Drop Structures 10 each

Chutes 10 chaque

Division Box 4 Eaoh

Bangine de distributiong 4 chearque

Gully (brain) Crosuing, 10 oach
Groiuemente de courants supordiciels — 10
Over-Jiead I'lume Structures, 2 cach
Travorades = 2

Excaviation, 85')‘9 m3 (Fino Grude and Compaot )
TFouille 18550 m

Roudway, Compacted Lmbnkmend

Voie, liemblai Compauot

DOLLARS

4,860,00
1,050.00

415.00

154,899,00
2,070.00
1,000.00 -

600400
2,000.00
7,200.00
64413400

10,750.00


http:10,750.00
http:6,413.00
http:1,000.00
http:2t070.00
http:154,899.00
http:1,050.00
http:2,160.00
http:4,860.00

TABLEAU 6 -~ 1 (cont.,)

TGN - RUBRIQUR DOLLARS

POUL VATER SUPPLY AllD GUILDIVEY CAITAL - APPROVISIONIEIEID BN BAU DE LA VILLE
ET CAIIAL DL GUILDI VL

Fagonry Canal (570 m), 650 m3 3 17,550.00
Canal en magonnerie (570 m), 650 m

Reinf. Concrete Covers 60 m3 2,700.00
Couverture de béton renforcde

load Croosin;; Structwre, 1 each 300,00
Travornde de liouto

Over-licod Flume Structure, 1 each 1.4600,00
Traverpéo

Excavation, 819 m | 614.00
Pouillo

FOID ZOKBI MASOURY CAVAL - CAIUAL TN NAGONUERIE DI FOND ZOMBI
liagonry Canal (130 m), 209 s 3 54643.00
Canal en magonnerie (130 m), 209 m

Reinf. Conerete Covers, 15 e 3 675,00
Couvertures de héton ronforcéde 15 m

Drop Structures, § ewch 1,200.,00
Chutep

Excavation, 200 m3 150,00
Pouille

STRUCTURLS - SiRUCMINRS

Divipion Box, 6 cach 600,00
Bagnin de distribution

Gully (brain) Crossing, 14 each 2,600,00
Croimemontns de Courants superficiels 14 ochaque

Drop Strucutees, 8 oach 1,200,00
Chuten, 8 chaquo

Road Crossing, T ecach 2,100,00
Iraversée de route 7 chagque

Inverted Siphon Structure, 2 each 3,200,00
Siphons

Ovor-Head Flume Structure, 1 each 1,600,00

Traverséen


http:1,600.00
http:31200.00
http:2,100.00
http:l,200.00
http:35643.00
http:1,600.00
http:2,700.00

TABLEAU 6 -~ 1 (cont.)

ITEI = RUDRIGUE DOLLAILS

UNLILDOR BARTITL CAIALS AND LATERALS — CANAUX EN TERRE B CANAUX SECONDAIRES

Now Canal Sectiono, 17,400 m3 3 13,050,00
Sections du ilouveau Yanal, 17,400 m

Reshape lixigting Canals, 10,150 m3 3 7,613.,00
Remodelapo des Canaux actuels 10,150 m

Other Coat 10 25,601,00
Autres Dépenses 10,

Engineering Suporvision and Administration 10/5 25,601.00
Supervision 'echniquo et Administration 10;s

Contingencies 20,5 61,657.00

Imprévus 20,)

POTAL 368,657400

Note: Techniocal Consultant Costs are lxcludede.

llon compris les frais d'un conseiller technique.


http:368,657.00
http:61,657.00
http:25,601.00
http:25,601.00
http:7,613.00
http:13,050.00

TABLEAU 6 -2

ESTINATED FATERIALS TO BN PURCIIASED
DEVIS WOTINATIF DU MATERIEL A ACIUYER POUR L1 PROJET

Quantity Unit Description Coot/Cofit
cuntité Unité Articles Dollaro
14,079 Bags Portland coment at $3.50 49,277
Saos OB Joaun iabel -~ ciment de Portland
4350
7,176 M3 Rock at $3.00 por M3 at sito 21,528
Roches & $3,00 par 1i° rendu sur
place
2,295 I'I3 Iortor gand at 2,00 por M3 a‘b3nite 4,590

Sable pour liortier $2.00 par Ii“rendu
mw place

132 Fect Welded Stecl Fipo 24" Dia, 4,224
Piod Tuyau en acier soudé 61 cm.
351 Feet Wolded Stecel Fipe 8" Dia. 3,861
Pied Tuyau on aocior moudé 20 om,
1,150 Feot Stoel cuble 1" Dia. 667
Picd Clible en a oicr 13 mm.
240 Dach Clamps for -." Dia, Stool ceble 300
Chaquo Crampon pour cable on acier 13 mm
109 M3 Gravel at $2.00 por 113 at sito 218
Gravier & 42,00 par 1i° rendu sur
place
11,065 Feot licinforecing Doxs, 4" Dia. 2,213
Pied Tero pour Armatures 13 mm
6,878 Sq. Ihe  lleinforcing Mesh, G" X 6" 638

Fied roillis renforoé 15cm X 15cm



TABLEAU 6 - 2 (oont.)

Quantity Unit Desoription Cost/Coﬁt
Quontité Unité Articleo Dollars
150 Lbs. Tiec wire Q0
Fil 3 ligaturer

65 Swe F4e  Steol Flato, L 80
Iied T61lc G
205 Foot ingle Iron, 2'" X 2" X 2" 103
Fied For cornier, 5cm X 5om X 13mn
200 Lbs., Hails 110
Clowo
2,000 BF Lunber - Forms, Stoplogs, Framos,

Bracing, otc.

Boin - pour coffrages, Plunches pour
vannes d'arrdt, Bois pour charpente

Etreisillons 1,200
liiscollanoous 3,600
Divers

TOTAL 92,757



TABLEAU 6 - 3

SUMNARY OF ESTINATED PROJECT COSTS
RESULLE DU COUT LSTIMATIF DU PROJET

ITEN ~ RUBRIQUE

Roads
Routosn

Diversion Dam

Barrese de Dérivation

Canals and Laterals

Cannux prinoipaux et Secondaires
Structures for Unlined Canals
Ouvrages d'Art

Other Coots

hutres Dépenses

Supervigion and Administration
Supervigion et Administration

Subtotal
Contingeivies
Imprévus

Subtotal

Technical Aspiptance
Asgintance Technique

On the job Counterpart Training

FPormation sur le terrain de la Contro-Partie

TOTAL

oS/ CcouT
DOLLAIS

10,750
8,485
211,377
25,400

25,601
25,601

307,214
61,443

368,657

30,700
0,700

430,057



TABLEAU 6 = 4

ESTINATED ANJUAL OFEVATIONS ANND MALIWIENANCE COSTS
COUT ESTINATIF AMNUEL DES OPERALIONS ET DE L'UTRUNIET

ITEN ~ RUBRIQUE cost/cour
DOLLARS

Operations - Opérations

1 Wator mastor/Damtender 100
Syndic en ohef/Gardien du Darragoe

1 Ditchtender 60
Syndic

Jaintenanco -~ Intretien

Divorsion Dam and Hoadgate
Barrare de Dérivation et Vannes de Priges principales

Materials 50
Matériaux
Labor 15

llain-d'ocuvre

Iiain Canals and Laterals
Canianx principaux et secondaires

liaterials 15
Hatériaux

Labor 125
Hain=("ocuvre

Miscollaneous Supplies 100
Divers

TOTAL 645



7,0 ECOLOIIC AUALYSIS: IMOJECY DENEFILS AND COSYS

7.1 Botimated  Groas Returng

Provious chaplors in this report have shown ‘the area where rehabilitation
of the irrigation sysicm is plannod. 4An eptimated 255 hectares will be
able to draw irrigation water from the proposed structures and canals
thirouchout the year. 4Yhis is the primary arca for which increases in

income havo been projectod.
7.1l Gecondary arcas
'"he other paris of the overall Joan Rabol irrigabion system may obtain

additional water for part of the year, and may secur: ideus and por-—
haps have access o some equipment that will Lo usoful in upgrading
those syotems. sono of these possible benefits are included in the

economic analyses imale for this chapters

(.12 Distribution of Cropg

‘the eptimated distribution of the 255 heotares among crops in as follows:

Prosent Use Projected Use
Heotaraes % of total llectaros \ of <lotal

Plantain alone 137 53,7 132 51.8
Intercroppod

Plantain¥ 17 , 6.7 21 8.2

Corn¥* 8 3.l 17 6.7

[lanioc#* 4 1.6 3 1.1

Swacl potatoes 5 2.0 245 1.0

Supar Cane 60 23.5 60 23,5

Tobacoco ~e5 ~e2 - 5 -2

All othor orops 21 8e2 16.5 0.5

ifonorops 2.5 1.0 25 1.0



Suggastod changos in land uso are minor. Yhe five yeur cyoclo for
plantain production is reduced to a four yoar cycle; thim involves
increagsing the intercropped area for plantuin,.corn, lnanioc and oweet
potato from 34 to 43 hectares, and reducing the area in banane alone
from 137 to 132. %he share in mmnioc and sweet poiatoeu is reduced
with an expectation of veing able o furnish home consumplbion needg
with incroased yields, %he area in swrar cane and tobacco is not chane
ged in the propoged budget, oul the sugax cyclo is reduced from 6 to 5
years. ‘“heso reduclions in cycle periods should help in a program to
improve yields. 4“ho area in other crops is reduced in total, bul an
increaso in intensity of land use, using half of the remaining arca
for et least one moro crop during the year, is proposed whon more

wator becomes available. Lt is also rocommended that diseased coconut
trees Lo removed, and a program of replaccment with resistant varieties

be cemmonced,

Tel3 Lotimated Crop Yields

The mont questionablo assumption used in making tho economio analysis
is that of budgoting present and povential yields. wata wers pocured
from farm ownerg, aironones, IDAI pernsonnel, and pu-lished reporbs of
UN/FAO. A recently comploted ohudy by PwUD for the “roig diviéres
Valléo in considorod o e mont closely rolatod in oropa JTowll, Cli-
matic conditions and coils to tho Jean itabol Valloy, iotontial yiolds
vere tuken directly ag indicuatod Ly 14iUDe Prowont yioldo were ad-
Justed upward slightly baned upon knowledgable opinions from people

living in tho Jown itabol nroa.



Even on the irriguted land groat differences in the stand and vigor
of {the plantain exist, so yields among different tracts can be ox-
pected to vary (reaily. No shipmont data or estimates of produce~-
tion were found. Similarly, the stoms of bananes ‘taken to the market
vary greatly in weight. The average used by PNUD was 13.6 kilograms

por regima.

Producers of sugar cane ostimate they will obtain a yiold of about
155 tons/hectares; this estimate appoars high whon oompared with HASCO
production on land near Port-au~Prince. The figures used were thore-

fore lowered in the present yield budgets,.

Tel4d Prices Used in Iistimating Income

Hore mtatiglics in golling prices aro available than for production
figures. DBoth IDAI and IIPCADR agsonble price data for many markots.
“he Inter-American Instuitut of Agriculbural Sciences in 1975 publighed
monthly prices for 16 important agricultural products in 10 regional
narket areas, plus 39 otlher murketn, most of which are clansified ag
gemirurale. ‘here are no published duta for +tho Joan labol market,
though IDAT bogan collocting data Tor corn, corn moal, bulfalo rico,
milled rice, bowns, pownuts and coconubs in vocembor 1975, A fow

rocordy from JuUAl Tiles wore mado available to ug,

A problem with respect to all of the wbove pricons i the extent to
which they reflox actual prices raceived by farmers. Usually a mem—
bor of th' family briugs the produce to tho markot and sells it at ro-
tail, Unles: tho fanmily momber is paid a goparate swn for porforming
this marketing vorvice it cin Lo coupidered dircot marketing, and tho

prico rocoived ig what tho farm fumily rocoivos.



For the analyses in this ochapter the prices listed below were ocomputod
19731975 averages from published data on prices paid producers in the
Por t—de -Paix market area.

Plantain $1.50 a rogime (1.484)
Sugar oane 6.70 e ton - -

Corn .10 a pound ( «104)
Beans, red 235 a pound ( .214)
lManioo <03 o pound ( +038)
Sweet potatoes 0331 a pound ( +039)
Tobacco .66 a pound (==

The plantain price was rounded to the nearest five cents ihtorval; the
$1.50 per regime also reprogonts an average of several quotations soe

cured from producers in the Jean RKabel area in liaroh 1976.

The sugar cane price of $6.70 wags a reported net price (fixed £ OVET NI~
ment price less transport charges and tax asnemsmeuts) received by
producers selling sugar cane to factories producing wrefined sugar,
Sumar cane produced in the project arca moves to o clairin processing
plant owned by a few sugar cane producers. The olairin plant pro-
bably has lower traunsport cousts than many processing plante, for most
of the ocwne is produced in fields relutively olose to the plmait, and
most of the clairin is sold in the area., The price used is essentially

an average farm value for Haitian cane sold to sugar factorieg in 1976.

The corn price of 10 cents a pound is similar to the four months ave=
rage, Lecember 1974 through March 1976 in the Joan Rabel market (9.9

cents).



The bean price was moved up 10 percent from the Port—do—-Paix prico

because tho Jean itabel four months average was higher, 3l.4 cents for

red beans and 26.7 couts for white uoans, and because beans usually

sell for more than 2.lltimes the corn prico,

The sweet potato and manioc prices used were 80 poercent of quoted

Port-de—+aix prices; in effect, a marketing cost of 20 porcent was

deducted to obtain what was believed to be a more typical farm price,.

"he tobaoco price of 66 cents a pound is similar to the average pri-—

ce received by Iarmers for tobacoo in the Cayes ilain in 1970.

T.15 Seagonal Price Behavior

An analysis of monthly prices for a five yoar period (1970-74) in

the Port—de~lPaix market area disolosed prioing oycles shown below:

Months with hirhest

Frices

Months with lower-t

Pricag

Corn
ited veans

Plantain

Sweet potatoes

IHaniooc

larch, June, Dacember¥
November¥, Decomber, Nay

November*, lay, Decemuer

MarOh'y' Jan. Ieb,

Docembe:r

* @ dominant month.

September, October, January,
larch, January, September,
None consistently

April, July, Few. Soptem.
Liay¥*, August, April

ofton +tho same for several
monthe.

July, Aug. Sept. Octe

oftor the same for several

months,



A lonjrer period of analysis in noeded before much confidence can be
placed in the periods indicalted above. The higher prices near the
end of the year for several ocommodities refleot in part the upward

tread in prices occuring bvotween 1970 and 1974,

T+16 Pregent Gross Returng

The gross value of production for the present cropping sysltem is

shown in sootion A of Tavle T.l. Jata are presonted on {the equivalent
basis for a single hectare. Wwhe UUl.65 dollar value multiplied by
2Y2.5 hectares of cropland in the project area (rives the present total
groon vaiuo for tho mystem show in Section T.3.

The value of plantain greatly cxceedso the value for all othor crops,
comprising as it does, U8 percent of <ithe total value. Sugar cine
anocounts for nearly nine of ithe remaining 12 percent of grosc valuae,
As long as present yiclds and price relationship remain, one can

reasonable expect plantain to coniinue to dominate the cropping sys-

tem in the Jean Rabel irrigation scystem.

Te17 Gross ileturng with Improved vrop Lanarsement

''he grosg vilue of production for the projected cropping syslom in-
creasos to 1612 dollars a hectare (sce soction B of “able T.1).
“his amount represents an inorease of 03 percent over the curront eo—

timatod value,

‘‘he value of plantain repregents 85 percent of the total value, and

that of sugar ocune etill noarly nine percent of the total,.



Le2 ESTIMALED COSYS OF PRODUCYION

1.21 Inputs lequired with Present Crop Management

The major expenges inourred in produoing the different crops are in—

dicated in Table 7.2. Under present practices, lalbor inputs account

for 95 percent of all budgeted costs for all except wunder "other orops",
"Other orops" include beans for which seed is an amportant exponae; oaod

normally accounits for 20 percont of projected expensos for "other orops',

The total cost per hectare for each crop in Table 7.2 was multiplied
by the area planted to obtain the agpregate cost of produoction for each
of the orops shovm in Yable 7.1. “his agregate cost of $130.76 @ heo-
tare is only 15 percent of the egtimated gross value of production.
After subtracting cogts from gross velue of production, an estimated
net income of {751 per hoctare is indicated. Since wnpaid labor at
hired labor rates is included in computing costs, the net income shown
represents a return to managerial lauvor and capitals This is far

above net income estimates for most farms on unirrigated land.

122 Inpute liequired iith Improved Practices

To atiain the yield potentials projected in Section B, table 7,1
requires substantial additional inputs. ''he estimated total coots
with improved praotices are over 4 times those with proegent practices
for plantain and mais, three times grcater for Bugar cane, and about
2.5 timns greater for manioc, sweet potutoes and other orops, appro=-

ximately helf of which are beuns,

Relativaly minor oh:unges in tobacoo production practices were asgumed,

8o costs increased only 30 percent.



Except for corn, most yield inoreases seemed attainable within 10
years were on the order of 100 percont, or twice pregent yields.

The greatest single item of expense increase brdgoted is in ferti-

zer and afriocultural chemicals for plantain, Fertilizer purchaces re-
presented a large increage for sugar cone, and is second to labor cosis

for corn,

‘The inorease in labor is the bigrest item for manioo, sweet potatoes

and "other Crops".

7.23 Fertilizer Quentitios and Pricoes

The dollar amounts shown for fertilizer purohases in Seotion 1, Table

T+2 wero tekenfrom the following estimates;

Crop Quantity Price

(pounds) (o/1v.)
Flantain 1650 .12
Sugar Cune 1320 15
Corn 367 15 (15-15-15)

" 220 12 (26-0—0)

Other crops 330 12
Sweet potato 330 w12

The unit ppices per pound are those used by IDAI in the budgets for

its supervised oredit program.



T.24 IMPACD OW CREDIY NEEDS

7.241 Increasc in Cash Expenges

Incroased quantities and improvements in distribution of irrigation

water will permit substaniial incroases in yields in Haiti. Budgets
prepared by UN — FAO and ILAT specialists project yields two to three
times the present low lavels on wnirrigatod land. Increages of such

a magnitude, however, are not achioved with irrigation alonc.

A broakdown of cash expenses estimated under traditional and improved
methods is shown in Table 7.2-l. ‘he amount of increase in different itoms
of expenses varies among crops. IPor mosi crops the absolute increase
in amount estimated for fertilizer is greater thon that for any of'+the
other four itypes of exponscs shown. Ior plantain and cotton the lar—
gest incroase ic recommended for agricultural chamicalo, aud for sugar
cane the increase projected for hired labor is large. Perhaps surpri-
singly, increases in hired lubor are budgeted for nearly all crops.

On some farms there may be adequate underutilized family labor to take
care of increased labor needs, but cven under traditional methods of
culture omall farmers often have cash expenses for labor (usuelly to
poy for food and bveverages supplioed to work eroups). ‘‘his practico

appears to be declining in importance in some arcas.

Purchased seed congtitutes amajar cash exponse in producing beuns,
and the asswaed irripgation tax repremonts the biggest incroase in

cash needoed for producing manioc,

o attain yiold incrcases two to three times the present lovels (see
Tablca?é%l,7J}z)increuuos in oagh oxponditures of 40 to 60 dollurs
por hectare arc roguired for most orops, end,for plantein and sugar

cane they are much grealor.



T+242 Incrcascd ...wenses V5 Inoreased lloturns

The increases in gross value of product usually exceed 2.5 timos the
increase in cash expenses (seeTable%2-d; only for sugar cane ig the

ratio less than 2.

The extra labor required with larger yields would earn an especially
high return por man day in pluntain, and it would be above ¥l1.30 for
manioc, boans and corn, but less than this minimunm wage goal established
by the Haitien Government in the case of pois inconnu, sugar oane, sor—

gho and sweei potaloos,

After subtraciing all wudgeted expenses, the amount remaining repre-—
gents a retwrn vo capital and managemeni, or a swm that could be used
for savings, or to service a loun, The increase in net roturn wag
greater than the increase in cash expenses for five of tho eight crops

ligted. It was highest for manioc.

One should not interpret these findings as a signal to put all tho ir—
rigable land in manioc, f'or a substantial increase in manioc production
would almost curely bring lower pricos. The market for manioo tends

to be a local one, for the bulk and porishability of the crop and the
relatively high cost of transport limit tho distance this low-valued
crop ouan move; morcover, the price of manioc has not increoased as’ much
as that of other staple foods (cereals and beans) in the past decades
Purthermore, the exira roturn per man day of labor is muoh higher for

plantain than for manioc.

le243 Rationing Cash Ixpenditures

Dospito the faot that the proceding estimatos indioale that incroased
oxpenditures would bo oovercd with greater inoroases in net inoome for
five of the cight produots, it is highly wnlikely that cash expoenditures
in tho immediate future will in faot increase by tho amounts budgeted:

in Table T.2~1,



At least three constrainto will cause the adoption of improved praotices

to bo gradual over several years rathor than immediate. Those are:

1) the availability of the guantities of fortiliuzer, chemicals and

improved socds nec@oed to reach the projected yieldo;
2) tho availability of monoy to muke the purchases of theso inputsj

3) a lag amony some producers is understanding the poosible bene-—
fits from differeni practices, and being willing %o make chan=

50G o

A few farmers now have resources thal pormit adoplion of improved prac-—
tices. Others have been able to bVorrow funds from various gourccs 1o
finance pwchases, and as incomes improve a greator number will qua~
lify for loaus. Somc may have earaings from work on tho ronavilitation
of the irwrigution systcis which can Lo used for farm expenses. ‘he
majority of the farmc will not incroaso purchases of inpuis to tae
lovols indicatoed ws profitable, and this fact in itself will reduce tho
vield incroasas (which in turn will roduce labor roquirvemenis).

liore {lexibility exisis in fertilizer use than in chomical troatments
of plants and products, 4Yhe use of chemicals is not effective wiless
ppocific presorived quantities are used (and ovoruse may o highly
dotrimental ),

On tho other hand, the first applicutions of fortiliser noarly alwoyo
are coocompiniod with o greater yiold rosponco thun lnter appliocutionu.
Uge of only hal{ thoe fertilizer budgoted would not reduce the increases

in yields attained by one half,



The rosponse will not bo the same in all crops; colloction and study
of data for Haitian conditions will be necessary beforc mors than

goneral rocommondatvions on fertilizer uge can be properly made.

For planning purposcs it would wscom feusivle to provide for incireaged
crodit use ag yield increoases are projected, bul vy a lower rate of
incroasc, perhaps two-thirds as great. irojocied yield increasas
cannot be maintained unlegs organic materials aro returned to the soil
or plant nutrients romoved aro replaced with commorcial fertilizer

appliocations.
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The costs and bLenefits are summarized in the following sories of stepas

Estimated initial Investment $384,000
Annual Costo
a) Haintenancoe and operation of barrage, struotures,

and canals 1,550
b) Amortization of investment oosts, 40 years at

an interest rate of 8. (d.f. = ,08386) 32,202
Total Annual Cost 33,752
Primary DBenefits to Landowmers
Source: Unit values from Table 7.1l times 252.5
heotares of cropland.
a) Estimated net farm income to capital and
management at pronent, $389,600
Groos value of produotion 222,617
loss farm input costs including a charge for
family, labor, seeds, and irrigation tax 334017
b) Estimatod net farm income after ocompletion
of projeot. 275,730
Grosa value of produotion 407,048
less farm input conts of labor, seeds, planta,
chemicals, fertilizer and irrigation tax 131,318

o) Inorease in net furm income, which is net

annual primary benefit 86,130



Benefit = Cost Ratio

Annual benefit $86,130
Annual ocost 33,752
Ratio of benefit to oost 2,55 1

Secondary Benefits (not included above )
Inorease in land values due to appreciation over time, with

following assumptionsi

Annual rate of appreciation Present Luand Valuo/lloctare
9550 $850 $1,150
Value/hectarc at end of 1Q¥years'
3 percent 139 1,142 1,546
5 percent 896 1,385 1,873
Value/heotare at end of 20 years
3 percent 993 1,535 2,077
5 percent 1,459 2,255 3,051

An increase of §$535 por heotare in 10 years over a present median
value of $850 represents an average annual inorease of $53.50 per
heotare, or an annual benefit to the projeot area of $13,509,

To4 INCOME VS COST FER PRODUCT

The present and potential gross inoome, cost of production, and net
income for the major crops grown in the project area are prosented
in Table T4



The amount of increase from the present to the potential for eaoh of
the three measures, and the ratio of increased gross income to increased

cost of production are also shown.

The highest ratio is shown for tobaocco, with only a small quantity grown
for looal consumption, and no increage in crop area is proposod.,

Both the highest absolute incroases in net inocome and the highest
ratios of inorcases are for pluntain and corn. The swrestod orop~
ping system inoludes an inorease in heotares in corn, The estimates
summarized in Yable 7.4 show increases in oosts for sugar cane almost
ag great as increames in value of production. It is probuable that the
frowers of sugar cane aro receiving higher returns than those projec~
ted, for thoy have plans to increase their arca in BugLr cane,
Howoever, the low ratio for Bugar ocanoe is consigtent with a viowpoint
oflen expressed by growers while this study was boing made, that sugar

cane is not a high profit crop under current conditions,

The higher yields of manioc than for sweet potatoes and nearly
identical prices result in a more favorable ratio of inoreased inoome

to increase oosts for manioc,

TeH INPERNAL RATE OF RIFPUKN

The potential increases in yields and in incomes cannot be achieved
quickly., 1t will take time to gain accoptance of the noed for an
adoption of improved seeds and plants, chomiocals and fortilizer. 'The
lack of monoy required to purchase these items will sorve ao rostrainis,
which means that only some of the farmers will meke improvements each

yoars.



Data in Table 7.1 show net inoome to be 341 dollars higher per hec-
tare with the improved practices than with the present practices.

We have agspumed that it will take 10 ycars to aohieve this inorcase.
lNote the rates of increaso por year prosented in Yable T.5. At the
game time an estimated declino in net income is assumed with present
practices if no soild fertilizer build-up maintenance progrem is
adopted. 7The ditference between the iwo sots of estimated net inocome

congtitutes the poteniial benefit from th: projeot.

"his flow of added income inoreases through tima, but moncy to be re-
ceived later is not worth as much as money received today. A din-
ocount factor was applied to each of the yearly values to reduce all
income to its present value. Uy the trial and error method it wag
found that a discount rate of six percent resulted in a total present

value of income nearly identical to the estimated investment oost of
the project per heotare.

Thus an internal rate of return of six percent per year from the pro-
jeot was dotermined. 'This is not as high as the market rate of inter-
est, but if appreciation in land values would be added us additional
income at the end of 10 years, it should be attractive to most land

owners.

1.6 1NPACY OF PROJECTY Ol LOCAL BLPLOYNSHT

7.61 Employment on Consiruciion

'The moot immediate effect of the rehabilitation projeoct on loocal em=
ployment will be in the number of people hired to work in moving
earth, rook and materials in the oconstruotion of the structures needed.



The values assigned to this amount of work are inoluded in the oosts

shown in Chapters 5 and 6.

T1.62 Multiplier Effect of Uonstruction Labor Income

Monien received by the construction workers will, to a large extent,
be spent in the community. If these people held back 20 percent of
their added inoome to pay debts or purohase items not oonsumed (both
of whioh would be transfer payments), the remaining 80 percent would
be used to purchase goods and services provided by someone else's
labor. A multiplier effect of 4 is oreated from the income going to

people working on the project.

163 Additional Farm Labor Requiremonts

A oontinuing and increasing effeot on looal labor will be the extra
labor required to produce and harvest the higher yields of orops an-
ticipated. Since a significant share of the farm work within the pro-
Jjeot area is provided by hired labor, an absolute inorease will ooour
despite under-utilization of some hired labor and some unpaid family

labor,

The additional man days of labor por heotare inoluded in the bLudpoets
of orop production costs totaled 103 man days (an averuno weighted
by the share of a hectare in euoh crop) in the tenth year. For the
project area 26,091 additional man days per year would be requirede.
At a rate of TU conts u day, an additional labor income of 18,264
dollars would be oreated.



Stated another way, if a full time worker averaged 250 man days of
work per year, the projeot areawould require the ogaivalent of 104
additional full time workers in the tenth year after the project bas
been rehabilitated. 'Ihe labor requircments for oach crop are indioated

in Table [.6. 'Yhe greatesi increases per heotare are shown for corne

1,64 Additional Expenditurcs for lion Labor Purchages

Attainment of the yields projeoted will require groator exponditures
for seeds and plants, fertilizer, chomicals and water = tuxes. The od-
ditional oxpendituros por heotare in 10th yeur average 200449 dollars,

or a total of 70,824 dollars within the projectazea(sqa T'able T.0 = 2).

If on estimatod 80 percent of the rotail value is required by the mer=—
ohants to pay Tor the cost of fortilizer, chemicals and scods sold,

20 percont rem:ins to pay for locul operuatingg exponsons. If 60 per-
cent of iiepe operating expenses io used to puy for lecal labor,

8,499 dollars of local labor would Lo hircd to provide the purchaped
inputes. At a rate of 70 conts a day, the supplying of these inputs
would require 12,141 men days, or an equivalent of 49 persons per

yoars

Additional labor would also be required Ly firms or agencies whioh

bring the purohased inputs to Jean ltabel.

Tel HALGIBLE Dol RIS POl YROJISCT

Inorecsed income reculting from tho project will permit attainment of

additional bonofits not disoussed in the preceding seotion.



Te71 Improved lHealth

Increased output of food products, and greater income with which to
purchage better quality foods (especially those containing protein),
should lead to a reduce in illnesses aud diseases arising from preseut

dietary deficiences.

1.72 Increased Community Facility Support

Again, as incomo increase more funds will flow to support commuity
activities and facilities including roads, the publio market, schools

and ohurohes,

Te13 lmproved Conmumity liorale

Anothor intangible benefit is related to the pride developed from ha~-
ving something pormanent. The new struotures and canals can sorve ag

a reminder that the rest of the nation end the werld has not forgolten
this ipolated community. “he work contributed by people in the commu—
nity can also serve as evidence of ihe value of 3ooporation in building

an organization and developing a community.

1.8 _BCUNOLIC JUSPIFICALLON 1FOit PROJuCE

Justification arises from the primary, secondary and intangible bene-

fits whioh have been expluined in the preceding sections.
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TASLEAU 7.l

DETERCILATION DU REVELU ET FAR HECT:RE
EN CCi3Ii:NT LTS LENRTES DALS LE SYST== D'IxiIGiD

ICH RESTAULE UE JEAYN RAREL

DENREES Pourcentare Récolte par Rendement Prix Valeur Cofit de 1la Revenu let
D'hectare Hectare Unité Brute Production
4.~ Dans le systéme Actuel $ $ $ $
Flantain 12T° année 6T 950 régimes 63.65 1.50 95.48 9.96 85452
FPlantain autres années 53.7 850 régimes 456445 1.50 684.68 77.91 606.77
Canne 3 sucre 23.5 44 tonnes 10,34 6.70 69.28 28.81 40.47
Kaig 3,1 2000 livres 62.00 <10 6.20 2,43 3.77
Manioc 1.6 8600 livres 140.80 «03 4,22 1.41 2,81
. Patate 2.0 4840 livres 96.80 «031 3.00 1.8 1.19
Tabac 2 1110 livyres 2420 «06 1.45 «30 1.15
Autres denrées 8.2 900 livres 73.80 «235 17.34 8.13 9.21
Terre non plantée 1.0 — — — — — —_
—— T _ 1000 _ e T 8BLe65 13076 _ _ _ 750,89 _ _ _ _ _ _
B.~ Pratiques culturales améliordes dans le systéme restauré
Plantain lére année 8.2 1650 régimes 135.30 1.50 202,95 51.70 151.25
Flantain autres années 51.8 1500 régimes  T77.00 1.50 1165.50 323.86 841.64
Canne ) sucre 23.5 S0 tonnes 21.15 6.70 141.70 94.27 4T.43
¥zis 6.7 7600 livres 509,20 <10 50.92 20.91 30.01
Kanioc 1.1 17600 livres 193.60 .03 5.81 2.42 3439
Patate 1.0 8800 livres 88.00 +031 2.73 2.20 «53
Tabac o2 1400 livres 2.80 66 1.85 40 1.45
Autres Jerrées 6.5 1800 livres 117.C0 235 27.50 16.45 11.04
(double récolte) (3.1) 1800 livres 55.80 <235 13.11 7.85 5426
Terre non plantée 1.0 f— —_ _— —_— — —_—
Total 100.0 - - — 1612.07 520.07 1092.00




NAT ] = 200UCTIOE P
“iBLEAU Te2 ESTINATION DU COUT DE LA FR0DUCTION PAR HECTARE
DANS LE SYSTZME D'IRRICGATICKN DE JEAN-RABEL

¥ain d*Oeuvre Pour '
La Prepzration | Sarclage Récolte| Semences Prcduits | Engrais Taxes Total
Denrées de la Irrigation | Aprés ou Chimiques dfIrrigationj|
terre Autres Fécolte) Plants

| 4, Utilisaticr du Systéze Actuel
Plzntain seulement § 17.50 $ 92.40 |8 294751 § 4000 - - - - $ 1.44 $ 145.09

_Qultures-%ultiplesg
‘Plentain + ! 17.50 92,40 33,25 4,00 - - - - l.44 i 148459
Mais + 34.30 17,50 23.10 2,20 - - - - 1.44 | 78454
¥anioc+ 44,80 21,00 21,00 - - = -~ - 1.44 !x 88.24
Patate 44.80 21,00 23.10 - - - - = 1.44 ' 90.34
Czzne % sucre 14.70 40,60 61.60 4.25 - = - - 1.44 { 122.59
Tz2bac 5 59.50 49,00 35.00 5.00 - - - - 1.44 l 149.94
tutre ye.Jardin | 40.60 9.80 26,60  20.68 - -] - - 1.44 ’l 99.12

f B, Praticues de Cultures Améliorees. Systéme Restauré

Tlantain seulement 26.60 116,20 52,50 6.25 217.50 | 198.00 | 8.16 ' 625,21

Cultures multiples
Plantain + 26,60 - 116,20 57575 6025 217,50 | 198,00 | 8,16 630.46
Nais+ ‘ 60.90 58480 87.50 12,00 10.40 81.00 1.44 i‘ 312,04
Manioc + g 84.70 49,00 . 42,00 - - 2,06 39,60 2.88 l 220,24
Patate + 84.70 49,70 42,00 -- 2,06 35060 1.44 | 219.50
Canne & sucre f 2.80 % 57040 126,00 5410 - - 198,00 3.84 l 401.14
~-tae | 59450 E 62,30 44010 5,00 30,00 - 1.44 202434
.Tes, yc, Jardin ' 69430 ! 44410 53,20 24456 19,60 39,60 2.88 253024




TABLE7.Z-1 COMPARISOX OF CASH EXPIISES PER EZCTARSS WITH TRADITICEAL ARD IMPROVZD MZTHCDS OF CULTURE

Hjired y ] : "1’ 1
Crop __ Labor ! Eeeis or Pla-!}tﬂ Fertilizer Chexical Irrigation tax :.gg%ellﬁ
TR AX INC T2 AN INC AN INC___ | AN INC __ITR A¥___INC
plantain | 14-007 26.60 12.603.20 8.33 5.13 | 160.00 160,00 | 233.67 233.57 60.78 50.78 = | 414.40
: |
Canne 2 ' ;
Sucre 81,20 133.00 51,80 | 4,25 5.10 .85 72,00 72,00 - - - 28.60 2«3.50i 159.253/
Coton 4/ 30,80 44080 14.00 ! 3,20 3.20 = | 32,00 32,00 . 34.00 34.00] -  3.58 3.586 83.58 4/
i ‘
Kais 30.80 44.80 14.00 | 2,08 2.91 .83 = 24,00 24,00 !“ 14,96 14.96] = 10.73 10.73] 64.52
-
Sorgho 30.80 44.80 14,00 | .96 1.28 .32 24,00 24.00 ‘ 12436 12.36| = 10.73 10.73‘ 61.41
Soja 4/ | 30.80 44,80 14.00|4.20 4.20 - 24000 24,00 | 8.24 8.24| = 14430 14430 60454 4/
Manioe 30,80 44.80 14,00 | = - - 18,00 18.00 2006 20,06] - 21445 21.45 5551
Hi:'lu;:* 30.80 44.80 14.00 | 37«28 44.27 6.99{ 24.00 24.00 4,12  4.121 = 3.58 3.58! 52.69
Patats 30.80 44.80 14.00 - - - 18,00 18.00 2,06 2,06 -~ 10.73 10.73| 44.79
Peis inconnu | 30,80 44.80 14,00 | 10,71 12.51 1.90] 24,00 24,00 - - - 3,58 3.58 43.48
Sesame 4/ | 30.80 30.80 - 96 96 - 24,00 24.00| 16.48 16.48] = - - | 40.48 4/



http:lo514555.51
http:14.003.20

=
£
1
3|

2

L kKR

Based on budgets prepared by FNUD for vallee des trois Bivieres, preliminary report,
Dec. 1975.

Labor rate in PNUD budget redused from $1.30 / day to $0.70 / day.
Total includes $6,00 for tractor power hired.

PNUD budgets available only for inproved method of culture; expenses for labor and seed
under traditional culture assumed,



TA3LS Te2-2 RELATION OF POTIZITIAL INCREASZS IN GROSS PRODUCT AND NST RETURNS TO INCREASES IN CASH EXPENSES, FOR
SELECTED CROPS. PER HICTARE 1/

. 2
Crop Izproved Increase in Gross Product —/ Return Net Return to Capital and Managezent
Yield with Divided to with Increase Increase
Divided Improved by Man Improved over Digided
by Practices Increase Day Practices Traditional Inozease
Traditional in Qash of ;/ ' Practices in Qash
) (dollars ) Labor Expenses
Yield . Expenses . (dollers) ‘ (dollars) (dollars) (dollars)
Manioc 2.0 384 6.9 2.50 551 247 4.4
Earicot 2.8 326 6.2 1.47 222 150 2.8
rouge
Kais 3.1 32 4.8 1,36 208 127 2.0
Patate 2.0 204 4.6 125 201 17 1.7
Banane 1.9 1046 2.5 758 1577 583 1.4
Sorgho 267 200 3.3 1.17 177 61 1.0
Canne 3
sucre 2,2 255 1.6 93 153 45 3
Pois
inconnu 2.0 119 2.7 o61 19 &/ <12 -3

Based on data given in table 1 and FNUD Teport cited therein with labor rate adjusted
Yield per hectare multiplied by PNUD assumed prices. _
Increase in gross prodiict less all expenses except labor divided by extra man-days of labor.

rrrr

RZorw return 1s due partially to much lower price than for haricot Touge,



~SLIAUT.-33ELATICN ENTRE ACCIOISSEMEINTS POTENTIELS DES PRODUITS BRUTS ET EENEFICES KE=ZTS ET L'ACCROISSEXENT DES
DEFENSES ZN ESPECES PQUR DES DENREES SELECTIOKNFEES PAR EECTARE .

2/

Zenrée Récolte Lccreoissement en Produit 3Brut Binefices Bénefice net Investiscenent et Cestinn
améliorée Pratiques Divicéa par 1/ 3 l;/ Pratiques Lecroissezent Accroissement
divisée acélior€es l'eccroisaement Travai aréliorées sur pratiques divisé par
Far récolte en éspeces F&r hectares o Accreoissexent
traditionnelle @ollars) Dépenses (dollars) traditionnelles des dépenses

en especes(do

Manioc 2.0 384 6.9 2.50 551 2417 4.4

Haricot

Tais 3.1 312 4.8 1.36 208 127 2.0

Patate 2.0 204 4.6 1.25 201 17 1.7

Sorgho 2.7 200 3.3 1.17 177 61 1.0

Cunne A

sucre 2.2 255 1.6 «93 153 45 3

Pois

inconnu 2.0 119 2.7 061 195/ ~12 -e3

Références: données tableau 1 raprort du PNUD avec réajustement du salaire de la main-d'oeuvre.
Bécolte par hectares multipliée par prix supposé par PRUD,
Accroissement en produits bruts moins les dépensss, sauf main-d'oeuvre divisée par surplus J/H/Travail.

Bénéfices bas di particuliérerwent aux prix plus bas que ceux du haricect rouge.

Ll






=ULANATORY NOTDS FOH T-HLE T4

feference sources: (1) Ibal budzets used in 1976 crop loan rrograms,
Zxperimental corn production date, (DARR'R-AID), levy Farm Cayes Flain 1976.
(3) raUD/Fi0/Haiti rreliminary revort Irerered for La Vallée des Trois :iviéres,
Jecember 1575 oy Jan Steverlynck,
(4) Inguites sur Les Terres et les Zaux duns la Plaine des Gonaives, et le Département
du hord'Ouest, FHaiti. Volume V.Socio - Econonie, FAO/UE 1969.

Labor costs are based on men days of labor required as estimated by UL, with ad justments {o include labor

irrigating under present operations, and further ad justments to account for differences in labor for harvesting

due to differences in cror yield estimaies. 4 lzbor cost rate of 70 cents ( C.S. ) & man—day was assumed,

Seed and plant cosis were those used by FNUD, with corn and bean seed prices for vresent operating practices
the same as those used in estinaling gross income, Tobacco plant prices vere those used in 1969 tny@mn
study multiplied by 2.5,

Other crops were assumed to be dominantly red beans; but they include other beans, garden crops, coconuts,
nmais and grain sorghume Labor, fertilizer and chemical requirements were assumed to be the same as fop PTo~=

ducing beans, and the seed cost was assumed as only half what it would have been for beans 2lone,



IDAT budgets were used in estimating chemicals purchases for corn and beans, and F.7U. estimates for
Plarizin, sweet poiatoes and mznioc; the tobacco estimate came from the 1969 Ul situir rrice miltiplied
by 2-50

Fertilizer purchases were related to FNUD estimates ad justed for differences in ¥ield projections and
Price incrzases,

Future sugar czne cost includes eignt dollars for iracior hire for lang Dreparetion,

Irrigation tax rates for the renabilitated system are illustirative only and may not v2 the raies finally

estadblished. The principle that charges should be relaied io the cuantity of water eceived is recomrenied,



TABIELU 7.5

C-LUUL 90 POURCIIIIAGD U5 ZZUTFICS DU BLQIDT P EoODATE
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—otal

Grand Total

Fourcentace Dollers Fourcentzze Dollars 0,, facteur Dollars
augmentgggon Décroissggent de la vaisse
- - - - ~ el -,
aprés 1 ennée aorés 1 année
ILVELTISSE ZGT 1LNITIAL - 1521

0

8
17
27
39

53
67

751
778
809
843
884

932
919

80 1024
91 1061
100 1092

51
736
721
706
691

o O N O

10 676
12 661
14 646
16 631
18 616

42

137
193

256
318
378
430
476
(2318)
191

«943 (o]
690 37
840 74
«792 109
<147 144

« 105 180
665 211
.627 237
592 255
«558 266

(1513)




TASLEAT T46- 1

LT G R

o)

FCUZ L ZRCOUCIION B JI

DYOEUVREE IECEZSSAIRE FiR HECT.RE

TTOTIITIMG  LITIRETG
=L TES DRSS

JOUR/TICI-E DE TRAVAIL NECESSATAR

Pratiques culturales Pratiques culturales Accroissement
Actuelles Améliorées
Flantzain seulement 19%.5 279 7945
Cultures multiples
Plantain 204.5 286.5 82
¥ais 107 296 189
Manioc 124 251 127
tate 127 252 125
Carne 3 sucre 167 266 99
Tabac 205 237 32
Autres Denrées 110 238 128
Double Récolie —_— 238 238




U

TAZLEAD T.6 — 2

b

DEFZISES rOUR La Mallo D'OEUVIE ZVIWDES
G.ACE & LA GESTION AITLIOREE DIS rRarI(UZS CULTUL'LES

DEHREES FRATIQUES ACTUELLES PRATIQUES irELICHEES +CCROISOZINT
(COUT FAR HECTARE)

Plantain 1°7° année 55.44 £429.91 $424447
Flantain autres années 544 429,91 42447
Canne 3 sucre 569 214.94 220.63
Lais 3.64 104.84 108.48
Yenioc l.44 44.54 45.58
Patate 1.44 43.10 G4.54
Tabac 6.44 36.44 42,88
Autres denrées 22,12 364,64 108,76
Double récolte - 86.64 86.64
Total

Cofit totel pour 1l'aire du projet = $70,824

;/ }altiplié par une fraction de la région plantée pour chagque denrée.



8.0 PFROPOSED ADMINISTRATION OF MEIABILITATION

8.1 Attitude Towards Rehabilitation and llaintonance of System

Contacts were made with most government leaders, ex—government offi-
oials, businessmen, religious leaders, non-resident owners of lund,

and repident land—owners on ‘the area 1o be affected by the proposecd
irrigation projoct in Jean Rabel. In every instance with the oxception
of one skeptical farmer, compleie cooperation was received during the
information gathering phuse of the work. Inthusiastic response wos
received from those oontracted councerning major responsibilities whioh
the poople of Jean Rabel would have to assume if the projeot wore to

become a reality. Specifically, t":o0se responsibilities would be:

l. Rehabilitation of ‘the system

2. Organizing of a group to operate maintain, and administer
the system

3. Payment of equitable fees for wuter usage

It wan clear during almost all interviews and meetings with rural and
community leadeis that their major concern was that any system plinmed
should be deésigned to provide water to ‘the Fond Zombi area, yel not
take it away from those areas alrnady receiving water. To emphasixe
this, thore werc currently requests for 112 carreaux of additional ir-
rigated land, all from Fond sombi. Benefits of the proposed project

recognized by those contacted included:

l. Incroased foot anpplr

2, Increaged incomes;

3. Inoreased educational opportunities

4. lteduction of healih proilems aspociuted with water—borne diseuses.
It wog obeserved that, depending upon efficiency of the oporation of the
oompleted systom(er: proventing: exceosive ruioff back into the old river
Led), some disruption of preseni social, eoonomic, and personal practices

involving uwe of the river waler would ovour.



Washing clothes, socializing ot the river, bathing, oblaining water

for cooking and drinking, and watering of meat and puck animals are
examples of current practices which would necessarily have to he repat—
terned. Leaders contacted, however, felt “that there would be no major
rep -rcupsions from the people if these changes occured and that the Lo-
nefite derived would eventually outweigh any immediabto disruption of
daily routines. Of note is that the present control of the maintenance,
water usage, and collection of fees isaccomplished by the Irrigation
Service and the Tax Servico. The one=-man Irrigation Service head works
together with farmers jointly utilizing individual canals, and coordinates
their water allocations and mointenance activitiose. ‘''he tax service
collects the fees for water usapge on a per hectare basis., While the
responsibilities of these governmont services must be respeoted, policy
changes are recommended which will turn a portion of the revenues over
to the cooperative for administration. It is apparent that all of ‘the
elements favorable to the formation of an orgonization to effectively
operate and maintain an improved irrigation system exists at the local
level. BSpecifically, these elements consist of favorable attitudes of
the alrealy existing Federation of Conseil Communautaires, the Congeil
Communautaire of the town of Jean Rabel, and Department of sAgriculture
(DARMDR) officials who have alrecady weeon considering the organization

of a cooperative to meet operation and maintenance requirements of a

new systcom.

8.2 Iuzontial Footures of a llew Overall Oryranization

The establishment of a cooperative, legally congtituted, and operating
undoer policy guideline as set forth by the Department of igriculture,

is recomnended,



This cooporative would be made up of all lund owners using water from
the system. The mombership of the cooperative will elect ropreseniatives
from specified areas within the system to sevrve on s board of diroclors
whioh will administer all of the affairs of the irrigalion projects.
These affairs will inolude but not be limited to preparation of budgets
and asseooment of walor taxes. Taxes will be collected Ly the Tox Ser-~

vioe and transferred in part to the cooperative for administration.

B+3 Steps Necegsary to Create an Over Al)l Orpanization

Steps necessary to oreate ‘the oooperative at Jean Rabel areas follows:

Orientation of Government of Haiti, (DARNDR) personnel concerning

the scope and objectives of ‘the proposed irrigoation projecte

Identification of agricultural groups end looal lay-leaders in the

proposed irrigation distriot.

Selection of extension methods to be employed in development of

the oooperative and its leudors.

Orientation of local lay-leaders concernings
a) What is the proposed Joan Raiel irriguation projeoct.
b) ilesponsibilities of all parties ooncerned with its operation

and maintenance,

Training of existing groups in the project arca:

&) What is the proposed Jean Rabol irrigation.projects

b) Respongibilities involved in tho system restoration and
orgonization of o meanaging cooperative.
1, ilesponsibilities of government.
2. llepponsibilitien of local poople.
3+ Boonomic benefits of the projeote.
4+ Social benefits of the project.



o) Organizational Frocedure:
Organize special intercst groups in areas of the proposed
systom where no groups cwrently exiut,
Conduot orientation meetings for representatives of all op—
ganized groups.
IvIee'l;ing(u) for planuing the type of cooperative required,
its laws, and Ly-laws.
a) BElection of temporary officersto develop shape of orga~

nization, laws, and by-laws.

b) Appointment of speoinl work commiltecs.
c) Preparation and approval of oommitlees reports, lawg and

by-laws,
General meeting of all members of all fgroups concerned for the
purpose of:
a) Operation, liainfenance, and Munagement of the completed
irrigation system.
'b) Improved farm management and cultural practices,



8.4 ENVIRONIENTAL INPACT OF PROFOSIED PROJECT

The irrigated lowlands that are the subjeot of this report have been
cultivated, and probably irrigated, since colonial times. The exig-
ting environment is one produced entirely by man. Vegetation is
restricted to plants {that produce food, cash, building material or
fuel and wild life ig practically non-existent., Iivery available
piece of land is oultivated ~r grazed and population densities are
extremely high.

The immediate impact of robuilding or improving an existing irrigation
system is to change the distribution of available water. Generally,

less water will flow in natural streams below diversion struotures and
more water will be put on the land for irrigation. In some canos, all

streamflow will be diverted.

For users that depend on atreamflow below a divergion, the impaoct will

be negative. The streams provide water for drinking, bathing and washing.
These activities will shift to canals in the irrigation system. iccess
is more restricted to canals and to places on canals where use can be
made of the water., Ileavy domestic use of nome locations in the conal

system ghould be anticipated where streamflow ie goeverely depleted.

Ao irrigation is practiced on a small scule in the ares investigutad,
an inerease in walor supply or, in irriguted area will have litile imme
pact on environment, Efficient use to water and proper drainago can
reduce water-lorne digease, particularly malaria, by eliminating sta-
gnant water,

Rehabilitation of the Jean Rabel oyatems will improve living gtandards,
health and economic conditions. Thogo benefits outweigh any negative

impact of streamflow diversion.


http:stromwfj.ow

In the arca investigated, water in the irrigution system serves two

purposes:

Irrigation and domestic pupply. liehabilitation and improvement plans

should provide for the domestic needs of the people.

Restocking of fish in rivers and irrigation oanals is not recommended
except for mosquito lairva control. For this purpose thoe indigenous

Limia species should bo reintroduced.



9.0 RECOMMENDATIONS AND CONCLUSIONS

The Jean Rabel irrigation system, as indicated under 3.1, is presently
functioning at an efficiency of perhaps 15%~20%. By use of an un-

sophisticated and simply designed system, which can be built by labor
intensive methods, this efficiency can be raised to 40% to 45%. This

is an increase of at least 100%.

The amount of irrigable land which can be fumished with irrigation
water will also be increased by approximately 100%.

This increase in irrigation efficiency plus a doubling of project area
will have a definite favorable reaction on the ecohomy of the entire
valley. Ultimately, through the multiplier effect, living conditions
will be improved for the population of almost 30,000 people residing

in the Jean Rabel area.
The favorable cost-benefit ratio of 2.55 to 1 indicates the financial

viability of rehabilitation of the Jean Rabel system. The attitude
of the people to be directly effected is most favorable.

The consultant therefore recommends that the Jean Rabel Irrigation
System be rehabilitated, with work to start at the earliest possible

time.



10.0 PHOTOGRAPHS

1. Jean Habel river 2 kilometers upstream of town.
La riviére de Jean Habel 2 km en amont de la ville,

2., Jean Rlabel river ford at the town of Jean label

La riviére de Jean Rabel 3 Jean Habel.
3+ Takeout and earth cimal 1.5 km upstream of town (9 Juillet 1976).
Prise ot ocanal enterre & 1,5 km en amont de la ville.
4. East bank of river jest upstroam of proposed dam site (9 Juillet 1970).
Berpe est de la rividre juste en amont de 1'emplacement choisi pour
le barrayo.
5¢ Takeout site (see Fhoto 3).

Emplacement de la prise (voir Fhoto 3).

6. Larth canal in rough terrain (9 Juillet 1976).

Canal en terre en terrain escarpc,
Te Froposed site of diversion dam (9 Juillet 1976).
Emplacement ohoisi pour le barrape de dérivatione
8. ‘l'ypical primitive takeout, located 3.5 km downstream from Jean liabel.

Prise primitive & 3.5 km en aval de Jean liabel.

9« Iarth canal near Bord de lier.

Canal en terre prés du Bord de ler.

10, Proposed site of diversion dam (9 Juillet 1976).
Emplacemont choisi pour le bairape de dérivation,

1l. Barth canal shown in Ihoto 3, lookins downsiream (9 Juillet 1976).
Canal en ‘terre vu dans la Yhoto 3 vers 1l'aval.

12, Jean label river discharging into the sea.

La rivicre de Jean llabel se jetant dans la mer.

13, Jean kabel = Market day.
Jean label =~ Jour de marché.

14« Bust Lank of river just upstream of proposed dam site (9 Juillet 1976).
Berge est de la rividre juste en amont de 1'emplacement choisi pour le

barrage.
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